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R A M C 0 N ENVIRONMENTAL CORPORATION

80 / 458-4567

T RAMCOMN BUILDHING 223 5COTT STREET MEMPHIS, TENNESSEE 38112 TELEPHQNE 901 / 458-TO0Q

May 6, 1986

Mr. Frank Kline
Tri~State Asphalt
R.D. 1, Box 427A
Rayland, OH 41943

Subject: Particulate Emissions Test - Weirton, WV
Dear Mr Kline:

Enclosed are four copies of our report on particulate emissions.
Based on our test results, your plant does pass both US EPA New
Source Performance Standards and those set by the State of West
Virginia. The average grain loading of the three test runs was in
compliance with State and Federal Standards.

You will want to sign the report covers and send one copy to:

Mr. Bruce Morgan

West Virginia A,.P.C.

Narthern Panhandle Regicnal Office
1911 Warwood AVenue

Wheeling, WV 26003

You will also need to send a copy to:

Mr. Richard W. Eaton
Field Investigator

US EPA Region 111
Wheeling Field Office
303 Methodist Building
Wheeling, WV 28003

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

Sincerely,

B2 o o @

G. Sumner Buck, [II
President

GSBII:kr
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1. INTRODUCTION

On April 24, 1986, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at Tri-State Asphalt's
Barber-Greene drum mix asphalt plant located in Weirton, West
Virginia. RAMCON personnel conducting the test were Ken
Allmendinger, Team Leader and Shawn Greenwocod. Kim Rea was
responsible for the laboratory analysis including ‘taring the
beakers and filters and recording final ‘data in the laboratory
record books. Custody of the sarhples were limited to Mr.
Allmendinger and Ms. Rea.

The purpose of the test was to determine if the rate of
emissions from the plant's baghouse and the total contaminants
by weight (grain loading) are below the N.S.P.S. limits set by
US EPA and the State of West Virginia.

ir. TEST RESULTS

Table I summarizes the test results. The grain loading
limitation for EPA is specified in 39 FR 9314, March 8, 1974,
60.92 Standards for Particulate Matter (1) as amended. The
allowable emissions for the State of West Virginia are the same
as those set by EPA.

Mr. Bruce Morgan of West Virginia's Air Pollution Control
Commission and Mr. Richard Eaton of US EPA Region 1II
observed the testing conducted by RAMCON.
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TABLE 1|

SUMMARY OF TEST RESULTS

Test
Run Time
10:03 to 11:18
13:25 to 15:03
4 16:28 to 17:36

Average:

April 24, 1986

Grain

Loading

0.0201 gr/DSCF
0.0121 gr/DSCF
0.0089 gr/DSCF

0.0137 gr/DSCF

Isokinetic
Variation

91%
90%
97%

Actual
Emissions

5.5 lbs/hr
3.4 lbs/hr

2.3 lbs/hr

3.7 lbs/hr

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/DSCF emissions limitation set by US EPA

and the State of West Virginia.

compliance with State and Federal Standards.,

1. TEST PROCEDURES

Therefore,

the plant is operating in

A. Method Used: The source sampling was conducted in accordance with
requirements of the U.S. Environmental Protection Agency as set forth in

39 FR 9314, Marech B, 1974, 60.93, as amended.

B. Problems Encountered:
testing.

No problems were encountered that affected
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C. Sampling Site: The emissions test was conducted after a
baghouse on & round stack with a diameter of 50". The
sampling ports were placed 356" down (0.7 dlameters upstream)
from the top of the stack and 341" up (6.8 diameters
downstream) from the last flow disturbance, Thirty six
points were sampled, sixteen through each traverse for two

minutes each.

Peints
on a Probe
Diameter Mark
1 =g on
3 11.2"
4 13.2n
5 15.4"
6 18.0"
7 211" 38"
9 as.2n
10 42 .8"
11 46.0"
12 48.5"
13 50.7"
i4 52.7" '
I5 54.5"
16 56.2"
E 50"
Measurements include a

7" standoff.
341"




IV. THE SOURCE




V. THE SOURCE (4)

Tri State Asphalt Company employs a Barber-Greene drum mix asphalt
plant which is used to manufacture asphalt conecrete for road pavement.
The process consists of blending prescribed portions of cold feed materials
(sand, gravel, screenings, chips, ete.) 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 and then compacted with a heavy roller to produce the final

product.

The following 1is a general description of the plant's manufacturing
process: The c¢old feed materials (aggregate) are dumped into four
separate bins which in turn feed & common continuous conveyor. The
aggregate is dispensed from the bins in accordance with the desired
formulation onto the cold feed system conveyor to an inclined weigh
conveyor then to & rotating drum for continuous mixing and drying at’
approximately 300°F. When recycled asphalt mix is used, it is added
approximately halfway down the drum through a separate weigh
conveyor. The required amount of hot asphalt oil is then injected onto
and mixed into 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 the material to a final destination
for spreading. The rated capacity of the plant will vary with each
aggregate mix and moisture coantent with a 5% surface moisture removal.

The drum mixer uses a burner fired with diesel 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 the burner and the
mixing drum, the air passes through a baghouse., The baghouse s
manufactured by Eastern Controls. 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 1 - 4 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 each
of four bins by type. It is metered onto a conveyor belt
running under the bins to a shaker screen. The proporation 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 throu.'ngh a
shaker screen 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 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 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 Dbaffeling plate is inserted in the
"dirty" 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 burst of air from the inside (or clean air side) of the
bags sends a large bubble of air down the inside of the bags
shaking loose buildup on the bag surface. This particulate
matter is collected 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 liquid asphalt is stored in this
heated tank wuntil 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 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.

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

Truek loading secale: As the trucks receive the asphalt from
the storage/surge bin they are weighed on the loading scale

which tells .the plant operator the amount of asphalt that is
being trucked on each individual load.

Fuel Storage

Stack
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DATA SUMMARY

Plant
1. Manufacturer of plant jg’réﬁrz - 6/—&’/)6’!—/?/% 'e:’r@fj
2. Designed maximum operating capacity FOQ TPH @ _L% moisture.
3. Actual operja_“gx?_g_ rate é‘/o TPH @ f..__-..% moisture.

4. sStartup date 7’J ECS gpj/aarc 7"'?(
5. Type of fuel used in dryer i ,2_ HCQ%Q/

6. Quanity of fuel consumption zzé 93(. / ég: .

Aggregate
7. Name/type of mix A/)-c[ I
8. Percent asphalt in mix Jé,o% L
9. Temperature of asphalt _Z/0 .
10, Sieve/Screening analysis: % Passing; _
1 san 95 % o 30
374" ey _e2® b oo 47
vzn oo 2P a4 > 200 2.5 %
Baghouse
11. Manufacturer A‘_:?S/Z;A—)? n/ / 5}/*—-5‘
12. No. of bags 5YO . Type of bags /oo% A/Mg,}/.
13. Air to cloth ra.tio j_g// . Designed ACFM S¥ 00O
14. Square feet of bags ;"7’,2,?0 .
15, Type of cleaning; pulse j.et ¢, Yeverse air y .
plenum pulse ;, Other
16. Cleaning cycle time LSl Soc.

17. 1Interval between cleaning cycle &< .s‘a:;aaa/

18. Pressure drop across baghouse 4’/-..{/-0'(.4-/{;‘ ;./5’7;/2. r.w/; s ADSL.

19. Pulse pressure on cleaning cycle V=, psi.

COMPANY NAME_,[CL_ St ﬂ’pﬁa‘i/f DATE ¥~ R¥-56

COMPANY REPRESENTATIVE 1;!?’/44._51"\ Aer—2
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T

COMPAN

Y REP. )

DATA SOURCE

PLANT LOCATION

4

COMPANY NAME T . STaTs Mspha

T DATE_?" 2 ¢?L Phone #

Lﬁjdtz;i o~

PLANT MANUFACTURER {20, - fs#¢ 4> PLANT MODEL NO. w7 &£ §~ PLANT TYPE Q). /iz
MIX SPECIFICATION NO. '

OIL SPECIFICATION NO.

TIME: START 2’'tvAn. STOP___ AT. __°F R.H._ %
FUEL OIL &7 ‘ vENTURT (]
FATURAL GAs({]|{ BURNER 7/ MIX Baghouse [2-
i | e | G | s s o) mesmpa |
g:50 27 | /g0 tok| 35 3.3
7257 Z | 172 Lofel 300 4
g:/21 1o UJN - Cod  Td<T7T L+ Q{qé’ Bl
CHO| FTans | S | /727 .01 Fos- 2. £
el 37 Lo ‘e 3/0 & o
0. /0 S | z2s8 3 /0 4/
29 2577 ss | 220 - J 2 <l
SV 7 R 220 L 295 ‘/'é(
o: 5] A7 220 F/37 |y
/.00 438 | a0 2/ | Fé
/7228 335 | 220 2/0 3, &£
/7.8 Down |~chiddl (ale 1Mo vt |
)14 | STt | 4o | 123 z2gs | 2.8
loes .5(0 Zo e 2z @ ¢~ 377
210 5/ | Lo Fesm | 4.4
123 3y | 72217 3/ s
oI A8 227
REMARKS :
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NAME
COMPANY REP. DATE Phane #
DATA SOURCE
PLANT LOCATION
PLANT MANUFACTURER PLANT MODEL NO. PLANT TYPE
MIX SPECIFICATION NO. OIL SPECIFICATION NO.
TIME: START STOP A.T °F  R.H.
FUEL OIL B : VvENTURT (0
NATURAL GAS[]| BURNER MIX Baghouse {1
TIME PROPANE {J | SETTING | AGGREGATE| RECYCLE| ASPHALT| TEMPERATURE
24HUOR| TPH TPH °F
m ~
3,60 £/ | 225 Cod| 3/3 vl
21y 4o 228 e Pro ‘f/"/
Fe Do o £ /4£L? T
‘30 | ST X" | &1 | /s | o 7 7. 2
A4l 3 | S o | goy| o
S oo 32 | 2297 ‘t 23y | A4
i =5 | zas | Zox | 4y
32 9 | 225 y F /0 . L
$ia3l Ny dy. o ;(Z.QQIJQLNT'.’-L

REMARKS ;




V. EQUIPMENT USED
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EQUIPMENT USED

. Equipment used on conducting the particulate emissions test

was:

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.

An Airguide Instruments Model 21i-B (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 is
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,j A Bacharach Instrument Company
Fyrite is used for the gas analysis.

Filters are mady by Schleicher. and Schuell and are type 1-HY
with a porosity of .03 microns. '

The acetone is réagent grade or ACS grade with a residue of
< .001.

Form #¥REC-07
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VI. LABORATORY PROCEDURES & RESULTS
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LABORATORY.PROCEDURE.S FOR PARTICULATE SAMPLING

l. Field Preparation

A.

B.

FILTERS: Fibergiass 4" sampling filters are prepared as follows:

Filters are removed from their bex and numbered on the back side
with a felt pen. The numbering system is continuous from job to job.
The filters are placed in a dessicator to dry for at least 24 hours.
Clean plastic petri dishes, also numbered, top and bottom, are placed
in the dessicator with the filters. After dessication, the filters are
removed one at a time and weighed on the Sartorius analytical
balance, then placed in the correspondingly numbered petri dish.
Weights are then recorded in the lab record book. Three filters are
used for each complete particulate source emissions test and there
should be several extra filters included as spares.

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

Approximately 200 g of silica gel is placed in a wide mouth "Mason"
type jar and dried in an oven (1759C for two hours). The open jars
are removed and placed in a dessicator untit 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 is
recorded for each sealed jar. The number of silica gel jars used is
the same as the number of filters. Silica gel should be indicating
type, 6-16 mesh.

Il. Post-Testing Lab Analysis

A,

FILTERS: The filters are returned to the lab in their sealed glass
filter holder which was used in field sampling. In the lab these
holders are opened. The filter is placed in its petri dish with the lid
off and returned to the dessicator for at least 24 hours. The top half
of the filter holder is washed into the corresponding probe wash
bottle and the bottom half of the filter holder is washed into the
corresponding impinger catch bottle. (See 1, C and D). After
dessication, the filters are reweighed. The final weight is recorded
in the lab record book. The filter pick up weight is calculated and
recorded also. This procedure is repeated for all filters used in the
field.

Alternately, the test team may opt to oven dry the filters at Z20°F
for two to three hours, weigh the sample, and use this weight as a
final weight.

SILICA GEL: The sealed silica gel jars should be reweighed on the
triple-beam balance and their weights recorded as shown on previous

page.
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PROBE RINSINGS: In all tests, a probe wash-out analysis will be
necessary. These samplés are returned in scaled Mason jars and
consist of A.R. Acetone with an unknown solid content. Clean 250
ml beakers are used to make this analysis. These should be
immaculately washed and rinsed with deionized water, then oven
dried at 1059C for about one hour. The beakers should be moved to
the dessicator to cool for ninety (90) minutes, then labeled with a
pencil and weighed on the Sartorius analytical balance. Any variance
from this procedure should be duplicated exactly when reweighing, as
this procedure has been found to be quite sensitive. After preparing
the necessary number of beakers {(one for each probe wash and one
blank) the Mason jars should be opened, poured into the beaker, and
any material remaining on the jar walls rinsed with an acetone wash
bottle into the beaker. The amount of liquid in the beaker should be
noted on the analysis form. The acetone rinsings are evaporated on
a warming plate. The liquid is kept swirled with an air sweep to
prevent "bumping". When the acetone is evaporated the beakers are
weighed as in Section Il A.

IMPINGER CATCH: In some testing cases, the liquid collected in the
impingers must be analyzed for solids content. This involves a
similar procedure to the probe wash solids determination, except that
the liquid is deionized water.

ACETONE: Conduct a blank analysis of acetone in the | gallon glass
container. This acetone will be used in the field for rinsing the
probe, nozzle, and top half of the filter holder. Performing such 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 sampling sources high in moisture content, (such as asphalt
plants) the filter paper sometimes sticks to the filter holder. When
remaving the filter it may tear. In order to maintain control of any
small pieces of filter paper which may be easily lost, they are washed
with acetone into the probe washing. This makes the filter weight
light (sometimes negative) and the probe wash correspondingly
heavier. The net weight is the same and no particulate is lost. This
laboratory procedure is taught by EPA in the Quality Assurance for
Source Emissions Workshop at Research Triangle Park and is approved
by EPA.
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WEIGHING PROCEDURE - SARTORIUS ANALYTICAL BALANCE

The Sartorius balance is accurate to 0.1 mg and has a maximum
capacity of 200 grams. The balance precision (standard deviation) is
0.05 mg. Before weighing an item, the balance should first be
zeroed. This step should be taken before every series of weighings.
To do this, the balance should have all weight adjustments at "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 position. 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, the adjustment knob on the right hand side (near the rear of
the cabinet) should be turned carefully until the marks align. Now
return the beam arrest to horizontal arrest position. The balance is
now "zeroed".

To weigh an item, it is first placed on the pan. And the sliding
doors are closed to avoid air current disturbance. The weight
adjustment knob on the right hand side must be at "zero". The beam
arrest is then slowly turned upward, The lighted scale at the front
of the cabinet will now indicate the weight of the item in grams. 1If
the scale goes past the divided area, the item then exceeds 100 g
weight (about 3-1/27 ounces) and it is necessary to arrest the balance
(beam arrest lever) and move the lever for 100 g weight away from
you. It 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 beam is arrested, in either weight range, the procedure is
the same. When the weight of the item in grams is found, "dial in"
that amount with the two knobs on the left hand side {near the 100 g
lever) color coded yellow and green. As you dial the weight, the
digits will appear on the front of the cabinet, When the proper
amount is dialed, carefully move the arrest lever down with a slow,
steady turn of the wrist. The lighted dial will appear, and the right
hand side knaob (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 welght in grams (the decimal would appear before
the lighted digits) and the whole number of grams weight is the
amount "dialed in" on the left.

In general, be sure that the beam is in "arrest"™ position before
placing welight on or taking weight off of the pan. Don't "dial in"
weight unless the beam is arrested. The balance is sensitive to even
& hand on the table near the balance, so be careful and painstaking
in every movement while weighing.




Form REC#8

MIBMTICALMMH

Plant Location TM m‘“ (U.w.lmwl} Relative humidity in lab ¢S5 %
i Density of Acetone (pa) 788 1mg/ml

Sample Location

Blank volume (Vg) pefole) ml
pate/Time wt, blank & - /4- %6
pate/Time wt. blank 3 -2 - &

" Acetone blank residue concentration (Ca)
Weight of residue in acetone wash:

Ave,

m N
mg
mg
mg

Gross wt. Q4 @-17
Gross wt. Q4 4315
Gross wt. QM4 216
Tare wt. Qi o) 171
Weight of blank (map), 0039  mg

(Ca) = (Map) / (Va) (pa) = (O9C0R48ma/g)

Wa = Ca Vaw Pa = (ocoatd (200 ). 785D = (0639

run # / | Run 4.2 | mRn .3
Acetone rinse volume {Vay) m |([Qoo KO0 | OO
pate/Time of wt & - 2- $€ Gross Wt g 1368751 93, (o4 42.57:3
pate/Time of wt S -%- 6 Grosswt g (3L 8155143, 1600 | 98,5710
Average Gross wt g 136 8756123, [¢02198.57/ 5
Tare Wt ¢ 134,830 43,1340 -5574
Less acetone blank wt (Wa) g L bots| L 0ot oo01S
Wt of particulate in acetone rinse (m,) a _1.043} 038771 01217 .
Filter Numbers $ 5G-13101SG-1311[SG-1313-
Date/Time of wt &~ 7 ¢ Gross wt g 971 ,@39—4 , 703
pate/Time of wt S - %-%b Gross wt g _,_(gq 0 | . 6930 LjpSH
Average Gross wt g |, 6971 L4931 1085 |
Tare wt g Jﬁso 845, 6970 |
Weight of particulate on filters(s) (mg} g 009! | 008, |, D! 09
weight of particulate in acetone rinse g LOHQ L 1,087 .01 a3 |
Total weight of particulate (mpn) g lﬁ.SjQ- Mj aOQSQ.
Note: In no case should a blank residue greater than 0.0l -
ma/g {or 0.00l% of the blank weight) be subtracted from
the sample weight, '
Rernarksac,d—m’l.c_. &ﬂ-"MK —GD W\_A
(W)

Signature of analystjg.‘\‘\\..« @é—g“ Signature of reviewer ‘/:J ; C;W A

e
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NAME: TRI-STATE ASPHALT, INC.

LOCATION: WEIRTON, WEST VIRGINIA

Py

F oo

mw N o~

10
11
12
13
14

16

17
i
19
20

[ T S T X
[P % B

3]
5

SUMMARY OF TEST DATA

SAMPLING TRAIN DATA

Qampling time, minutes

Sampling nozzle diameter, in.

e
Sampling nozzle cross~gsectional area, ft7

Isgkinetic variation

Sample gas voetume — metey conditions, cf.

L3
Average meter temperature, R
Average oviface pressure drop, in.HOO

Total particulate collected mg.
VELOCITY TRAVERSE DATA

Stack area, ft?

Absolute stack gas pressure, in. Hag,
Barometric pressure, in. Hg, ,
Average absolute stack temperature, °R

Average “Nvelocity head , { Cp= .84 >

Average stack gas velocity ft. / sec.
STACK MOISTURE CONTENT

Total water collected by tvain, m!.

Moisture in stack gas, %
EMISSIONS DATA;

Stack gas flow vate, dscf/hrt (000 °'s
Total particulate concentration, gr/dscf
Total pavticulate concentration, Ibs/hi

Total particulate concentration, tbs/mbtu

ORSAT DATA

Percent CO2 by volume
Percent 02 by volume
Percent CO by wvolume

Percent N2 by volume

Ruzzycalc

L/24/84

RUN # 1

10:03
11118

-1
L 230

000289

13.6
29.76
29.76

424
99
&4

1,904
L0201
]

L0000

L/s24/86

RUN #

13025

1503

bl
230

060289

20
41.87
. 993

1.34%
31.3

307.0
26. 6

1,944
0121

34
L0000

3.3
16.0

80.7

W/ 2u/ B

RUN ® &
1628
171326

&4
.230

000289

97
W2 .31
55560
1,34

23.2

13.6
29.74
29.746 ¥y

655

27
b
6+ll/

311.0
26.6,.

1,841
. 8089

2.3
, 0000

o~
4]

[y
[
I = R 1




Iry Gag Volume

= " - e \
Volstd) Vo | Teetm Phay *_ AH 17,64 RY Ny
o s in Hy,
T 13.6
I S Bt
— e- Platd)
Where:
Vm(sfd) = Dry Gas Volume through meter at standard conditiens,
Vm . = Iiry Gas Volume measured by meter, cu.ft,
Pbar . = Barometric pregsure at ovitace meter, in, Ha.
Petd = Standard absolute pressuve,(29.92 in. Hg.)
Tm = Absolute temperature at meter "R
Tovg = Standard absolute temperature ( S28°R)
AH = Average pressure drep acroess oviface meter,in.Hzo
Y = Dry gas meter calibration factor
13,4 = Inches water per inches Hg,
1.33
= ) ae ————
Run # 1 vm(std) 17. 6L (1.00)¢ 40.24) (29.76) +
i3.6
42
1,34
o a0 ———
Run # 2 Vm<51d) 17.64 {1,00)C #41.67 (29.78) +
T 13.6
553
1.34
Run # 3 vm(std) 17.64 (1,00 U2, 315 (29.74) + —~—=m

(16)

Pbar + AH

13.46

m

cu.fFt,

it

i

39.73

= 40,19 de

39.14 dsc

dsc




(17)

Total contaminants by weiaght; "GRAIN LOADING'

Where!

Vm(std)

Run # 1:

Run H

Run H 3:

+J

Particulate concentration CS gy . /dscf.

"n_

= | 0.0184 2 g
9 mistd)

Concentration of particulate matter in stack gas, dry bagis,
corvected to standard conditions, gr./dscf.

Total amount of particulate matter collected, mg.

vy

gas volume through meter at standard conditions, cu.ft.

- oy _.ol1.2 o ;
C, = | 0.015% 2% 58-5% = .0201 or./dscf,
- ar ..31.3 - i
c, = | o.015¢ 2 55755 = 0121 gr./dscf.
. - PR ‘
c = | 0,015y 3L —=E2us = .0089 gr./dscf.




(18)

Ivy molecular weight:

Where:

Run # 1.

Run # 2:

Run # 3:

My

= (L ME(XCO,) ¢ 0.323(20,) + 0,208(XC0O + AN,y2 .

Iry molecular weight, (b./lb.~mote.

Percent carbon dioxide by volume {(dry basis).
Percent exygen by volume {dry basis).

Percent nitrogen by votume {(dry basis).
Percent carbon monoxide by volume (dry basis).
Ratio of 0.._2 to N2 in aiv, v/v,.

Molecutar weight of N2 or CO, divided by 100,
Molecular weight of 02 divided by 100,

Molecular weight of CO, divided by 100,

0. M%¢ 3.8%4 ) + 0.32¢(16.9% » + 0.28¢C 0% + 72.7% ) = 29,3
b./tb.,-mole

0. 44( 3.3% 5 + D,.32¢16.0% > + 0.28( .0% + B0, 7% » = 29,2
lb.7lb.~-motle

.4 2.5% ) + 0.32(14.6% 5 + 0.,28( 04X + 80.9% ) = 29.1

tb./lb.~mole

Chi




(19)

Water vapor condensed

“Cetd

YS9:¢d

Where!

8.04707
0.04715
Vuc

std

vws
%std

std

Run # 1.

li

Run H 2.

Run # 3.

-- . PR, .
Ve -V, t-oop{eldd g guzer | Ve TV ‘
W {(std) o
-- ok R T -
We - W ﬁ———~—5§393— = 0.,04715 We = U4 !
W (std) . o

Canversion factor ft?/ml.
Conversion factor ft?/g.

Volume of water vapor condensed (standard conditions) scf.

Volume of water vapor collected in silica gel (standard coenditioens)

Final volume of impingeyr contents, al,

Initial volume of impinger centents

Nensity of water, (0.002201 |b/ml),

Ideal gas constant, 21.8%5 (in.Hg.)(cu.ft./tb.-mole)(oR)
Molecular weight of water wvapoer (18.0 ib/lb-mole).

Absolute temperature at standard conditions, S28 R.

fAbsolute pressure at standard condifions. 29.92 inchesg Hg.

v = ¢0,04707) (300,0) = 1k,

! . 1 cu.ft

velstd)
_— —-— [

Vusg(std) = (0,04719) ( 11.0) = 5 cul ft
Voc(std) = (0,04707) (298.0) = 14,0 cu.ft
Vusgtstd) = (0.04715) ¢ 9.0) = 4 cu.ft
vuc(std) = (0.04707) (302.0) = .2 cu.ft
Vusg(s%d) = {0,04715) (¢ @9.0) = 4 cu.ft




Vv + Vo x 100
. ucstd ubg&fd
Moisture content of stack gases: T Vit i v Vi
YCet d W59 1d M std
Where:
Bws = Proportion of water vapor, by votume, in the gas stream.
Vm = [iry gas volume measured by drvy gas meter, {decf).

) = Voglume of water vapor condensed corvvected to standavd
W L
std conditions (scf),

Vusq = VYolume of water vapor collected in silica gel covvectlted ta
s1d standard conditions (scf).
4.1 + ]
Run # 1 H = e e e e X w0 = 27.2 %
ws 4.1 + .5 + 39,14 -
i“.0 + 3
Run 4 2¢ . Bus T e e e e e X 100 = 26,6 %
14,0 + b4 o+ 39,73
14.2 + Y
Run # 3% Bws B e e e X 100 = 26,6 4
iy, 2 + 4+ 40,19
[
Molecular weight of stack gases: HE = Hd (l—Bus) + 18 (Bus)‘
Vhere:
HS = Molecular weight of stack gas, wet basis, (lb./ib.-mole),
Hd = Molecular weight of stack 9as, dry basis, (lb./{b.~mole),
Run # 1 MS = 20,3 (1- 272 ) + 18 ( 272 ) = 26,2 (Ib,./\b.-mole).
Run # 2. Ns = 29,2 (1- 266 )Y + 18 ( ,266 ) = 26.2 ({b,./lb.-mole),

Run # 3. M A1 (1- 266 ) + 18 ( 2646 ) = 246.2 (lb./lb.~qole).




(21)

Stack gas velocity:

Where.

Run # 1:

Run # 2

Run # 3.

i

Average veloacity of gas styream in stack, ft./sec.
. |
85 .49 ft/gec {g/g-mole)—{mm Hal / (gK)( mm H7D /2

Pitet tube coefficient,{ dimensionless ).

Velocity head of stack 9as, in., H,0.

Barometric pressure at measurement site, (in.Ha).
Stack static pressure (in.Hg).

dbsolute stack gas pressure, (in. Hg) = Pbar+ Pg
Standard absolute pressure, ( 29.92 in.Hg ).

Stack tempevrature, (7f).

Absolute stack temperature, (°RY. = 4460 + oo

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

e A e e e e b e —

(B5.49) ¢ .84) (.99 T\ | —mmmmmmomee—se =

<l
i#

Vo= (85.49) C LB4) ( .P7) T\ | mmemm—mmmemeee =
N (29,761 (26.22)

. Tess
Vo= (85.49) ¢ .84) ( .97) "\ —————————
N €29.76)¢26,15)

63.47 ft/sec

&0. 36 ft/sec

63,20 ft/gec




(22)

Stack gas flow rate!

- 5t Pe
Q = X600 1-R VA e -2
sd we =} T P
——— — 5tk std
Where:
qu = vy volumetric stack gas flow vate covrected to
) standard conditions, (dscfs/hy). _
A = Cross sectional area ‘of stack (f+,)7
3400 = Conversion factor, sec./hr,
ts = Stack tempevrature (°f).
Ts = Absolute gtack temperature, (“R).
otd = §Standard absolute temperature, (528°R),
Pbar = Harometric pressure at measurement site, {(in,Hg.).
Pg = Stack static pressure, (in.Hg.}),
P.5 = fbsolute stack gas pressure, (in.Hg.); = Pbar + Pg
Pstd = Standard absolute pressure, (29.92 in.Hg.)
Run H 1: T - - T
5a2e 29,74
Qsd = J&O0 1-.272) ( &3.67) ( 13.4) | mmeme— )} e = 1203874 dscf/t
426 29.92
Run # 2 T - - -
D48 292.76
Qsd = F600 (1-.2686) ( 60.386) ¢ 13.4) | —-—==~rm— | { ——= = 1943991 descf/t
5848 29.92
Run H I - - - - !
Ha8 29.76
Qsd = 3400 (1-.26646) 43, 20) ¢ 13.4) | —-mme- ————— = 1841206 dsct/l
455 29,93
L e g b




(23)

Emissions rate from stack:

C C) ¢ Q)
3 PR - £ th. 7/ hr.
7000 agv./1lb,

Where:

]

Emissions vate,ib./hr,

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

@ = Iny volumetric stack gas flow rate covrected. to
standard conditions, (dscf/hv),

o}
]

(.0201) ¢ 19038748)

Run # 1! £ . e = 5.9 b, /7 hr.
7090
(.0121) ¢ 1943991)
Run # 2. E = S e e e = 3.4 1b. / hr.

€.0089) ( 18412062
Run # 3. £ B e e = 2.3 ib. / hr.




Isokinetic variation

Where:
I‘

100

T

s
0.0024469

13.6

&0

(24}

o T i . 4 .
0,0026469 Vic‘ (Vm/Tm).Pbar4&H/13 4)

I = 1“0 Tt; o s oot i B2t P o e T b pem e o AHE VAR b A 8 S A a1k it St s o e

60 0 v P A

Pevycent isokinetic sampling.
Conversiaen to pevcent.

o
Absolute average stack gas temperature, R,

Conversion factor, Hg - ft3/ml - °R.

Total votume of liquid collected in impingers and silica gel, m

ﬁbsdlute average dry gas meter tempevature, R,

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

Average pressure differential acroess the oriface meter, (in.H,0

Specific gravity of mevcury.
Conversion seconds to minutes

Total sampling time, minutes,

Stack gas velocity, ft,/sec.
Absolute stack gas pressure, in.Hg,

"
Cross sectional area of nozzle, ft°,

40,3 1.33
T -1 I R
(0.002669)¢311.0) + 542 13.6
426 [ e e e
0 C &% ) ( &F,67 ) (29.76 ) ( .000289 )
B1.7 1. 34
e | 29,74 A e
(0.002669)(307.0) + 553 13.6
586 |————emme e el
60 ( 6% ) ( 40.36 ) (29.74 ) ¢ 000289 )
42,3 1.34
T e 29.76 + —m——-
(0,002669)(311.0) + 555 13.6
65('-; e e e el et A it ey L1 W W TR T e e nme i o i et md mmd S A AL M. . i L pppe o e — ot v ey T e Attt
0 ¢ 6% ) 43.90 ) (29.76 ) ¢ 000289 )

7L %

90 %

X4
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1X.

CALIBRATIONS



(31
METER BOX CALIBRATION thk AND CALCULATION FORM

(English units)

Date a7 5~ 7-Fl Meter box number & //é 757 =
Barometric pressure, P, = 2 f. 51 in. Hg Calibrated by T/A*
-E;; volume Temperature
Orifice |[Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter | Inlet [Qutlet | Avg | Time
settiag | (V. ), (Vg (e}, | (e )ty ), | (.| (8D,
(aH) , 3 3 i ° Yi dﬂ@i
in. HZO ft ft °F °F °F °F |min in. H20
Ak oL 45D
93 3 Dol W& IS o (A% o) 2 75

1.0 5 owl TN \ o > SO [Ny [\SR% [ /- 7
1.5 10 22| 79 vy |0 49.{ l\\‘.é'\ [et? 173

2.0 10

3.0 10

4.0 10

AVg 11010 )| 1.0

| an | v, B (t, + 460) g, = 00317 oM [w]z
5,0 13.6 |'i V(B _1_%) (v +460)| 1+ Py (tg+ 460) v,

0.5 {0.0368

1.0 |0.0737

1.5 lo0.110

2.0 {0.147

3.0 |0.221

4.0 {0.294

——l

® If there.is only one thermometer on the dry gas meter, record the temperature
under t .
d

Quality Assurance Handbook M4-2.3A (front side)




Date

‘,‘.- -

/-5 &

Barometric pressure, Pb

=

(32)
METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

2799  in. Mg

Meter box number 44/4 ff‘("

Calibrated by

s

L

Gas volume Temperature
Orifice |Wet test | Dry gas | Wet test Dry gas meter
manoneter [ meter meter peter Inlet {Qutlet | Avg | Time
setting ., ™), (e ), e, ), (e, ), 1 (2),](8),
(aH) v I v 47" d Y, sna,
in. H,0 ft fe °F °F °F °F |[min t | 1a. HyYO
gL , .
93 s |G 70 |857 |27 535 1o g | 172
. . Z - ‘ ;
1.0 5 M‘u!;,_b‘ 70 W"‘ig §o.5 140410003 | 4 297
2. ' - ,
13 10 "ﬂ’i"" 70 P St s 8oy 179
815~ P
2.0 10 A8 10 e | Py lsr hasiecrs | 152
3.0 10
4.0 10
A8 Vool 78
el —
tar | | Yy Bplty * 460) e = 00317 aK [(‘u ) ]
B[ 136 [ Vd(Pb*lgl.{s‘) (v +460)| 1 Py (Eg+460) [ Vg
0.5 ]0.0368
1.0 |0.0737
1.5 [0.110
2.0 10.147
3.0 |0.221
4.0 10.294

a .
If there is only one thermometer on the dry gas meter, record the temperature

under ¢t ..

4

Quality Assurance Handbook M4-2.3A (front side)
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PITOT TUBE INSPECTION DATA SHEET
— -
ompany Name: A - OLA Le

-

Yt O]
Cﬁ 701
E‘_‘ 1 il Moo,

[T

I tansy |mC mINL

|
«ZEIE.E

ol
3v IR Tl

iyl 1 [vis wile OF AMOvl twi WIITLA

=

MEMY Sogi[AY IuG LT, PEVITHIM
P BTCRAMIEG ), TS CALTMMATHEE L.

.
T ALY PREAIOAC WP(NING MR BF Tt *ITOT Tult T
LoTe woasl !

LAY bewiCaTing LrwL
LTI R BV dnreing g

PEATE IR ICATINE LEWL

LU TRIT

Comments: -

SR BT euiuiank

SEMd CBOICATEAE LEWEL POTITION
res Mitenag o oot 8y

Pre-sample
Date 5-5- %46

Post Sample
Date S-35-<46

<P RIKxHP P o Kk E <

level?

obstructions?

damaged?
-10° < a, <
_]0° < Qg <
-5% < g <
-5° < 8, <

Y

é

A
1.05 Ot < Py
1.05 D¢ < Py
3/16" < D¢

A tan y < 0.125"
A tan & < 0.03125"
Pa = Pp + 0.063"

+10°

+10°

+5°

+5°

< 1.5 Dt
< 1.5 Dt

dé 3/8“

'<|QG -<—<|«Q, Q{0 F|SISSPR 1 <

/M‘L‘!L M«»‘W o ﬂM 1566

SIH

meets or exceeds all specifications

criteria and/or applicable design features* and is hereby assigned a
pitot tube calibration factor of 0.84.

l : Pitot tube/probe number

i

Signature

Date

; Tee 40 LFR 60, VoI. 42, No. 160, Method 2. Verify the ainimnm

2 tnch setbaci of the thermocouple and the mintmum 3/4 inch

separation between the pitot tube and the nozzle as shown &t

the top of this page.

i

Ve
5 -5 -%6

M v
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(34)
\ EPA QA MANUAL VOL. III
Section No. 3.4.2
Revision No. 0
Date January 15, 1980
Page 17 of 22

RAMCON ENVIRONMENTAL CORPORATION

Date Thermocouple number J_

7-3-83
80

Ambient temperature dJ+—< °C Barometric pressure _3/.2¢C in. Hg

Calibrator }4 Reference: mercury-in-glasas
other
Reference Thermocouple
eference Thermometer Potentiometer | Temperature
| point Sourceb Temperature, Temperature, Difference,®
numbeyxa (specify) °C °C %
© Lﬁu.ﬂ& Lo P o
[
[
0 501 ’J*‘j
/e 79
«
water ;0 -98.9 1©
ﬁatllﬁf
— 7 &o 53
o, ! 328
[+ /
Pumbest | g2 6o 0 %
f,f.,-z)f*(é
i

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

bType of calibration system used.

C{(ref temp, °C + 273) - (test th t °C +
[L \Po ) (tes ermom temp, °C 2731{ 100 :;fs"

ref temp, °C +

Figure 2.5 stack temperature sensor calibration data form.
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RAMCON ENVIRONMENTAL CORPORATION

bate

- 12- ¥4

EPA QA MANUAL VOL. III
Section No. 3.4.2
Revision No. 0

Date January 15, 1980
Page 17 of 22

Thermocouple number Hat by ¥

Ambient temperature ;S °C Barometric pressure 5[9 3&: in. Hg

Calibrator —_{ vinep Reference: mercury-in-glass o
other
Reference Thermocoupfe
eference Thermometer Potentiometer | Temperature
point Sourcel Temperature, Temperature, Difference,€
numbera (specify) sC ' C°C %
» . ' - o
o6 C | botwe oo C {00 "¢ o 7o
to O
¥ , .
TG F |ombient | e tusiy ) .
-7 5 8 i~ 7 S < ’ , /O
o, -
-2 db 6o 6o 0o
mér - g

——

3Every 30°C (50°F) for each reference point.

bType of calibration system used.

C{{xef temp, °C + 273) ~ (test thermom temp, °C + 273
[ ) Ee )% 100 <1.5%.

ref temp, °C + 273

Figure 2.5 stack temperature sensor calibration data form.
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

S - 1S -8¢

Thermocouple number /AL&ET/sullé T

Date
Ambient temwerature 7/ / °C Barometric pressure 2 ?-37 in. Hg
Calibrator .~ (4..’1 Reference: mercury-in-glass —
other
Reference Thermocouple
Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
number (specify) °C °c %
_— r & [+
IOLE T 77 FF - o, 0 /¢
f% Au T EAT s ’ /é
&
‘ TeET oo - 0.0 /e
= ouTel ! > F 7270
patst AT
C [Aac s s é o ) C 7
q-;y.{‘ ¢ /ﬁsf 6&9 / (7

b

a'l‘lype of calibration system used.

(ref temp, °C + 273) - (test thermom temp, °C + 273)]
et teng, 100<1.5%.

°C + 273

Quality Assurance Handbook M5-2.5
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RAMCON Environmental Stack Test Team

Sumner Buck - President

Sumner Bueck 1is the 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 all given at RTP. Mr. Buck
is a qualitied Y.E. reader with current certification.
Mr. Buck has persanally sampled over 300 stacks including
over 200 asphalt plants. H‘e 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.

Ken Allmendinger - Team Leader

Ken Allmendinger has been 'employed with RAMCON for three
years. He has sampled over 100 asphalt plants with
extensive training in Methods 1 through 5. He is
qualified as a team leader and has current certification
as a V.E. reader.






