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R A M C O N EnvironmentaL CorroraTiON

RAMCON BUILDING 223 SCOTT STREEY MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-7000 TELEX 53-806

July 2, 1984

Mr. George Randall

Paving Materials Supply

7000 Greenspring Avenue
Baltimore County, MD 21209

Subject:  Particulate Emissions Test - Baltimore County, Maryland Plant

Dear Mr. Randall:

test results, your plant does pass both EPA new source performance standards
and those set by the State of Maryland. The average of the three test runs was
in compliance with State and Federal standards.

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

Mr. Don Andrew

Office of Environmental Programs
P.O. Box 13387

Baltimore, MD 21203

We certainly have enjoyed working with you and hope to serve you again in the
future.

Sincerely,

e (e

G. Sumner Buck, III
President

GSBIlI:kr

Enclosures
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L INTRODUCTION

On June 18 & 19, 1984, personnel from RAMCON Environmental Corpor-
ation (REC) conducted a source emissions test for particulate emissions
compliance at Paving Materials Supply H & B drum mix asphalt plant
located in Baltimore County, Maryland. RAMCON personnel conducting
the test were Sam Turner, Team Leader and Miles Mason. Sam Turner
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 were limited to Mr. Turner and and Mr. Mason.

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 limits set by the State of Maryland and by the U.S.
Environmental Protection Agency.

I.  TEST RESULTS

Table I summarizes the test results. The grain loading limitation 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
Maryland are found in C.O.M.A.R. 101806.03. Ms. Kathy Gunkel of the
Maryland Office of Environmental Programs observed the testing
conducted by RAMCON.

o

TENn
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TABLE 1

SUMMARY OF TEST RESULTS

Test

June 18 & 19, 1984

Isokinetic Actual
Run Time Grain Loading Variation Emissions
08:38 to 09:45 0.0143 gr/SCF 92% 3.1 Ibs/hr
12:33 to 13:40 0.0167 gr/SCF 91% 3.4 lbs/hr
08:27 to 09:33 0.0092 gr/SCF 99% 1.7 lbs/hr
Average 0.0134 gr/SCF 2.7 lbs/hr

On the basis of these test results,
test runs was below the .04 gr/SCF limit set by EPA and the
limit set by the State of Maryland.
compliance with the State of Maryland and Feder

HI. TEST PROCEDURES

al standards.

the average grain loading of the three
.03 gr/SCF
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, March 8, 1974, €0.93, as amended.

sampled at three minutes each.

B. Problems Encountered:

No problems were encountered.

All three test runs were
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C. Sampling Site: The emissions test was conducted after a baghouse on
a rectangular stack with an equivalent diameter of 40.4m,

were placed 133.5" down (3.3 diameters upstream) from t
and 226.5" up (5.6 diameters downstream) from the las

Five sam pling ports

Points Plus
on a 3n Probe
Diameter Standoff Mark
1 7.4m
2 16.2" 3'
3 25.0" "
47.25"
133,5¢
226.5"
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V. THE SOURCE
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Iv. THE SOURCE

Paving Materials Supply Co. employs an H & B drum mix asphalt plant which
is used to manufacture asphalt concrete for road pavement. The process

in turn feed a common continuous belt conveyor. The aggregate is dispensed
from the bins in accordance with the desired formulation onto the cold feed

mix is used, it js added approximately halfway down the drum through a
Separate weigh conveyor. The required amount of hot asphalt oil js then
injected onto and mixed into the dried aggregate. The now newly formed hot
asphalt mix js pulled to the top of a Storage silo by a conveyor. The hot
asphalt mix is then discharged from the storage silo through a slide gate into
waiting dump trucks, which transport the materia] to a final destination for
spreading. Tﬁe rated capacity of the plant will vary with each aggregate mix

The drum mixer uses a burner to heat ajr 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 8as burner, the ajr js pulled through the front end of the
mixing drum. The air is pulled through a center outlet in the dryer and
through a knockout box prior to going through a baghouse. The baghouse is
Manufactured by H & B. 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 | - 4 inches of water. The particulate matter,
which is removed by the baghouse is reinjected into the drum mixer.
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Adggregate Feed Bins
Preliminary Oversize Screen
Weigh Conveyor Belt

Rotary Drum Dryer/Mixer
Burner

Knock out Baffleing
Baghouse ,

Liquid Asphalt Storage
Conveyor to Surge/Storage Bin(s)
Surge/Storage Bin
Control/Operators' House
Truck Loading scale

Stack
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Aggregate bins: Virgin and recycled aggregate is fed individually into
each of the bins by type. It is metered onto a conveyor belt running
under the bins to a shaker Screen. The proportion 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
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 gas flame
which drives off the moisture. Further mixing is also accomplished in
this drum. Hot liquid asphalt is injected approximately one-third of the

way down the inclined drum where it is mixed with the aggregate.

Knock off baffleing: A baffleing 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 gasses 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

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

Conveyor 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 slide gate at the
bottom of the bin. .

Control/operators house: The entire plant operation is controlled from

--this operator’'s house.

Stack
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DATA SUMMARY

Plant
1. Manufacturer of plant /4 '/'5

2. Designed maximum OPerating capacity 300 TPH e o4t moisture.

3. Actual operation rate 2&5’ TPH @ _’f G moisture.

4. startup date .
5. Type of fuel used in dryer Néi’ GAS
6. Quanity of fuel consumption .

Aggregate

7. Name/type of mix : - n .
8. Percent . asphalt in mix L
9, Temperaturevof asphalt o .
10. Sieve/Screening analysis: - % Passing;
1" ' 3/8" #40
3/4" — #4 #80
1/2"_________ o #0 " #200
Baghouse
11. Manufacturer = 4 .
12. No. of bags &/¢ - Type of bags /¥, .
13. Air to cloth ratig c-y7 . Designed ACFM_s0o,,,, .
l4. square feet of bags q 8 5 (p .
15. Type of cleaning; Pulse jet ll ¢ reverse aijr ’
Plenum pulse o » Other ‘ .
16. Cleaning cycle time -____ >3 LOgx .
17. Interval betweep cleaning Cycle /5D ssc .
18. Pressure drop across baghouse S - 5o psi.
19. Pulse pressure on cleaning cycle £00 p</. psi.

COMPANY NAME - DATE




- COMPANY REP %g‘&;‘ &u ' Q“
DATA SOURCE

PLANT LOCATION gm,,ﬁgm Loc

PLANT MANUFACTURER

* Plione # Serr 'ﬁ&&i

PLANT MODEL NO.2,7 . oo PLANT TYPE D¢ 101
MIX SPECIFICATION NO OIL SPECIFICATION NO.
SIEVE/SCREENING ANALYSIS —
I TIME: START STOP__ A.T.__°F R.H.____%
__FUEL omwL [ VENTURI [
]‘ | ML asB)  purer MIX Baghouse £
2% Pm_P-ANE ] Sm_—'r_m; A@T;?m RH:TPYHCLE mw mzfgnm: DIFFERENTTAL
l{ o5/ S3 | d2C | £<| Bos™
]’ 0830 &7 AS™ : o IXA Soo .
£of4{ 68 |aas | | s | 200
6 {00 6§ | 2s | s | a.6
[vars 72 P N PP
0930 3 | das— | #s57| 300
| epes 95 | 2as| - |y | 5,
o P47 JJ@‘&Q&/ | S A -
/2:27 | Saers - o] -
(Ai30 €7 | 225" 6| 3as
12, ¢ | ars se| so5
/S 68 | s S6 | sos
(315 st | aas 45| 3Boo
(320 | IS | 225 45| 3os
ket Ze {225 | 45| Bos
’F oo N7 |
REMARKS;
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Paving Materials Supply Co.
7000 Greenspring Avenue
Just inside Beltway at Exit 22
Exclusive Distributor: The Arundel Corp.

(301l) 296-6400Q \»
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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 next page.

A Fisher Scientific 211-B airguide (uncorrected) aneroid

barometer was used to check the barometric pressure.

Weston dial thermometers were used to check both stack

and meter temperatures.

A Hays 621 Analyzer was used to measure the oxygen,
carbon dioxide and carbon monoxide content of the stack

gases.
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‘type jar and dried in an oven

. ﬂ- '-Post-"l",est%_ Lab Analysis
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

L Field Preparation

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

Filters are removed from their hex 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.

B. 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"

5750(2 for two hours). The open jars
are removed and placed in a dessicator until cool (2 hours) and then
tightly sealed. The jars are then numbered and weighed on the triple
beam balance to the closest tenth of a gram, and this weight 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.

FILTERS: The filters are returned o -the lab in their sealed glass

bottle and the bottom half of the filter holder is washed into the
corresponding impinger catch bottle. (See I, 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 220°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 ali tests, a probe wash-out analysis will be
necessary. These samples are returned in sealed 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 105°C 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 v
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 1 A. - . | R

»

ACETONE: Conduct a blank analysis of acetone in the 1 gallon glass
container. . This acetone will be used in the field for rinsing the
probe, nozzle, a top half of the filter holdet;.jjg?erforming such a
is prior to testing will insure that ‘the quality of ‘the

e 41y ill "Dt exceed the .00i% . residual purity

| parity -
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WEIGHING PROCEDURE — SARTORIUS ANALYTICAL BALANCE

The Sartorius balance is accurate to approximately +0.2 mg and has a maximum
capacity of 200 g. It is equipped with "pre-weighing" which enables an unknown
mass to be quickly weighed to a +1 g level with no adjustment. It also has a tare
weighing feature which is for quick net gain measurement without subtraction.
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
shouid align the "zero" with the mark on the cabinet. If it is not so aligred,
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 "zeroegd".

To weigh an item, it js first placed on the pan. And the sliding doors are closed
to avoid air current disturbance. The weight adjustment knob on the right hand
sice 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. If the scale Boes past the divided area, the item then exceeds 100 g
weight (about 3-1/2 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 is now set to weigh items between 100 and
200 grams. 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 now 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

weight is the amount "dialed in" on the left.

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



Relative humidity in lab _AJS%
Density of acetone (Py) . /879 g/ml
‘ RUN 1 RUN 2 RUN 3
Acetone rinse container number | P Pus 4. P 3
Acetone rinse volume (Vaw) ml| /S0 s o __J6 ¢
Acetone blank residue concentration(ca)mg/g o & o
®a = Ca Vaw 05 = (O )(200) (1F37) - 9l o g
 Date/time of wt @‘72/%*3 __f/;zi/"&’.:" Grod¥ we 9 IHQAHSL 15 SIS6148,31 13
Date/time of wt /23 ¢ Gross wt g [y 0.4 24 1/53.53¢(.7 (43, 3125
| Average ¢:8%s Wt gHASHRIT 1153, cag, 48.3117
A ' Tare wt g |yo 938 1S3 Jyse [I5T 294 58
. o Less acetone blank wt (Wa) g% f%jﬁ?m.’ LY  f.ID .
Wt of particulate in acetone rinse (ma) ig 0780 | 6.0%0% | .0
Filter numbers o + [RY 30 Ry 4y Rv 374
Date/time of wt §//¢/5s '-Mq/vj véroégé Y& o9l o930 10,6530 o 6ps A
Date/time of wt é;ﬁ&‘/?%f“// .w#oss wt g - 3. 6519 g 49
SR | L ‘Average Gross wt k- S2 8 10,6598 |p.6949
. ‘ ' _Tare wt 1 ' 60 7¢ i@ &7%6 | 19093 -
ng'_ghf'hb‘ff Particulate on filters(s) (mg) ~gm ; Y- J*,Oﬁ‘}g ;,OOII |
Weight Gf particuiate in acetone rinse  glgamagp 1..080% | 0095
Total weight of particulate (mp) 9 [0-a5d ¥ lie80 [03]
‘ ' Ol Ok 009\
Note: 1In no case should a blank residue 0.0I'mg/g or 0.061% of the weight
of acetone used be subtracted from the sample weight.
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SAMPLE ANALYTICAL DATA FORM

Plant Location PAVING MATERIALS SUPPLY

Sample Location BAL

ORE_GQUNIY, MARYLAND

Signature of analyst .. -7

Signature of re

(uzw::'—l\z

=

viewer

{ Quality Assurance Handbook M5-5.3

I
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NAME: PAVING MATERIALS SUPPLY
LOCATION: BALTIMORE COUNTY, MARYLAND date 6/18/84% 6/18/8% 4/19/a1
' SUMMARY OF TEST DATA : RUN # 1 RUN H 2 RUN ¥ :
SAMPLING TRAIN DATA start 08:38 12:33 08:27
finish 09:45 13:490 09:33
1 Sampling time, minutes a 40 60 60
I 2 Sampling nozzle diameter, ip, I'n . 293 293 . 293
) 3 Sampling nozzle Cross—-sectiongl area, ft? An 000448 000L48 000468
l 4 Isokinetit variation I 92 ?1 99
S Sample gas volume ~ meter conditions, cf, Vm 61.20 56.10' S7.49
j 6 Average meter femperature, °R Tm 551 556 oS58
7 Average oriface Pressure drop, in.H20 AH 2.09 1.75 1.94
T 8 Total Particulate collected mg, Mn 52.8 S56.0 31.6
' VELOCITY TRAVERSE DATA
L4 Stack area,ft, _ A 11.6 11.6 11.6
10 Absolute stack gas Pressure, in Hg, Psg 29,22 29,22 29.14
11 Barometric Pressure, in, Hg, Pbar 29,18 29.18 29.10
12 Average absolute stack temperature, °R Ts 769 751 769
13 Average “\/VeToeTiy Fasg > € Cp= .81 ) -\/ap .96 .91 94
1% Average stack 94s velocity ft./ sec, Vs -5 61 . 65
STACK MOISTURE CONTENT
15 Total water Collected by train, mi. . Vie  20s.90 260.0 402,0
16 Moisture in stack gas, % Bus iy .4 19.2 26.5
EMISSIONS DATA:
17 Stack gas flow rate, dscf/hr. (000'g) Qsd 1,540 1,411 1,32?
18 Totat Particulate concentration, or/dscf Cs 0143 0167 0092
19 Total Particulate concentration, tbs/hr E 3.1 3.4 1.7
20 Total Particulate concentration, tbs/mbtu EI .0 .0 .0
ORSAT DATA
21 Percent €02 by volume coz2 6.0 6.0 4.0
22 Percent 02 by volume 02 15.0 15.0 15.0
23  Percent CO by volume co 0 .0 .0
24 Peyrcent N2 by volume N2 79.0 79.0 9.0

Buzzycalc

—— p— — o e



Iry Gas Volume :

m(std)y = V,

Uhere:

vm(sfd)

v
m

Pbar =

I

]

Pstd
T

m
Tstd

AH =
Y

13.6

]

Run # 1 v cids

Run # 2 vm(std)

Run # 3 vm(sfd)

Dry gas meter

= tran srme e e

Iy Gas Volume through meter
Dry Gas Vo lume measuy

Barometric Pressure at or

Average Pressure drop across or

inches water per

= 17.64

= 17.64

17.64
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T e et e ot e

Absolute temperature at meter °R

calibration factor

inches Hg,

¢ .99)¢ 61,20)

€ .99)C 56.10)

€ .99)( 57.49)

iface meter,

Standard absolute Pressure, (29,92

- e 20t ey ot 2 s

at standard conditions,

ed by meter, cu,ft,

in, Hg,

in. Hg,)

Standard absolute temperature ¢ 528°R)

iface meter,in.H20

2,09
(29.18) + ——v

—-.———-—.-—.-.-—..——

1,75
(29.18) + ——oo

e e e e e e

- s o s e e ame

cu.ft,

L}

36.90 dscf

31.64 dscf

]

32.79 dscf
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Total contamints by weight: "GRAIN LOADING'

Particulate concentration CS gr./dscf,

M

Where: h - B

CS = Concentration of particulafe.mater in stack 9a8s, dry basis,
Corrected to standarg conditions, g/dsf '

"n = Total amount of Particulate mater colected,dg.

vm(std) = dry gas volume through meter at standard conditions, cu,ft,

. = sy 9T 2.8 = 143 ar 7,
: - sy 9¢ ~=56.0 = )

Run # 2: Cs = 0.015y s BT én = ,0167 ar./dscf,
. ' — = .9[ _..g.]'.-'_é -

Run # 3: CS = 0.0154 »g 55755 = ,0092 gy ./dscf,
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Dry molecular weight:

Where

Run # 1:

Run # 2:

Run # 3:

Md = 0.44(2002) + 0.32(202) + 0.28¢(%C0 + ZNé).

1

Dyy molecular weighf,lb./(b.—mole.

Percent carbon dioxide by volume (dry basis),
= Percent o0xygen by volume (dry basisg),

= Percent nitrogen by volume (dry basis),

= Percent carbon monoxide by volume (dry basis),
= Ratio of 0, to N, in air, v/u.

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

molecutar weight of 02 divided by 100,

molecular weight of €0, divided by 100.

e 4
Q
W

OD.U4( 4,0% ) + 0.32(15.0% ) + 0.28¢ 0% + 79 oz ) = 29,4
. T TR R : b, /lb —mo!e

"d = 0.44(¢ 46,0% ) + 0.32(15.0% > + 0.28¢ ,0% + 79.0% ) = 29.6
Ib./lb.-mote

3
=8
1}

0.44¢ &6,0% ) + 0.32¢15,0% ) + 0.28¢ 0% + 79.0% ) = 29.6
tb./tb.~mole
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Water vapor condenced

wcstd

wsgstd

Where:

0.04707
0.04715

<

“cstd

YS9:td

<

f

< <

T

X =

W

std

T -

std

Run # 31:

Run 4 2:

Run # 3.

L]

-~ 1l e, RT v
Ve - v, AU [ B2 Vi I
w (std) _— _—
-~ I iR T w0
We - W, 12N o I Ve ’
W (std) _— _

§/ml.

?/g.

Conversion factor ft
Conversion factor ft
Volume of water Varpor condenced (standard Conditions) étf.,

Volume of water vapor collected ijn silica gel (stadard conditions)
Final volume of impinger contents, mij,

Initial volume of impinger contents

Density of water, (0.002201 Ib/ml),

Ideal g9as- constant, 21,85 (in.Hg.)(cu.ft./lb.—mole)(.R)

Molecular weight of water vapor (18,0 Ib/lb-mole), |

Absolute temperature at standard conditions, 528°R,

Absolute Pressure at standard tonditions, 29,92 inches Hg.

vwc(std) = (0.,04707) (195.0) = ?.2 cu.ft
vwc(std) = (0.04707) (250.0) = 11.8 cu.ft
wsgistd) = (0.04715) ¢ 10,0) = 2 cu.ft
szg(std) = (0.04707) (390.0) = 18.4 cu.ft

= (0.047158) ¢ 12.0) = 6 cu.ft

wci(std)




Moisture

Where:

ws

chtd

USgstd

S e v s v e e 2
- e v e o v o e

Molecutar

Uhere:
M

Run # 2:

Run # 3:

(21)

content of stack gases

———-—.-——-——--—.—-———-—-.—-——a--.——.——-.————.

ws Vv + V

Proportion of water vapor, by volume, in the gas ream,

L]

Dry gas volume Measured by dry 9as meter, (dcf),

i}

Volume of water vapor
conditions (scf),

= Volume of water vapor collected
standard conditions (scf),

condenced Corrected to stanndard

in silica gel corcted to

?.2 + 5
E e X 100 = 14.6 %
ws 2.2+ .54+ 54.90 .
E ettt T T X 100 = 19,2 %
ws 11.8 + |5 + 51,44
18.4 + )
Bws Lt X 100 = 26.5 %z
181"* + 06 + 523?9 ’ . - C
weight of stack gases: M, = HdvfléBus) + (B ),
= Molecular weight of étack 94s, wet basis, (lbh.1le),
= Molecutar weight of stack gas, dry basis, (lb./b.—mole).
"s = 29.6 (1- ,1y44 ) + 18 ¢ I46.) = 27,9 (lb./lb.-mole).
Ms = 29.6 (1- 2192 ) + 318 ( .192 ) = 27.4 (lb./lb.—mole).

) + 18 ( ,265 )

i

26.5 (lb./lb.*mole).




[

—

"

Stack

Where:

Run # 1:

Run # 2:

Run # 3.

gas velocity:

(22)

= e v e me me e e e e = e em ame

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

85.49 ft/sec —Eg/g-mole)—(mm Ha) / (“K)( mm H20

Pitot tube coefficient,( dimensionless ),

Velocity head of stack gas, in. H,O0.
r

Barometric pressure at measurement site, (in.Hgqg.

Satck static pressure (in.Hg),

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

bar 9

Standard absolute Pressure, ( 29.92 in.Hg ).

Stack temperature, (°f).

Absolute stack temperature, ("R). = 440 + t,.

- 1/°

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

<
il

<
it

<
]

(85.u48) (

(85.48) <«

(85.48) ¢

81) ( ,96) N\

N

81) .91y -\
N
8L €94 T\
\

- . 0t - 000 G Geos e as Smne e o ot man

e mn e te e e et et e we s e e e

(29.14)(246.53)

= 64.55 ft/s

= 61.06 ft/s

= 64.91 ft/e



C— - e ——

T e p—— o —

o I T

Qsd

(23)
Stack gas flow rate:
- T e 7T
= - _std___ S
= 3600 I 1-E,. | v, & -
— - stk std

Where:

3600

-~

std

0

bar

Tsta

Run #

a,
il

sd

Run #

Qsd

Run #

Qsd

34600

tJ

3600

3

3600

— o— - — ——

Dry volumetric stack 9as flow rate corrected to
standard conditions, (dscf/hr). "
Cross sectional area of stack (ft.)T

Conversion factor, sec./hr,

,.Sfack temperature ('f).

‘Absolute stack 1emperafﬁre. °R).

Standard absolute temperature, (528°R).

Barometric pressure at measurement site, (in.Hg.).
ﬁSafck static pressure, (ﬁn.Hg.),

+ P

;ﬁbsolufe stack gas Pressure, (in.Hg.); = Poar g

Standard absolute Pressure, (29.92 in.Hg).

o928 29.22
(1-.146) ¢ 64.55) ¢ 11,6) | wme——c | | 22127 =

769 29.92

928 29.22
(1-.192) ¢ 61,06) ¢ 11.8) | wm——eee | | 2107 =

751 29.92

u28 29.14
(1-.265) € 84.91) ¢ 11,6) | =eme—w | | 22107 =

769 29.92

1539629

dscf/

14109466 dscf/

1328833 dscfs



(24)

Emissions rate from stack:

7000 gr./lb,

tb. / hr.

Where:
E = Emissions rate, ib./hr,

C = concentration of particulate mater in stack gas, dry basis,
corrected to standard conditions (g/dsf),

Q& = Dvy volumetric stack 9as flow rate corrvrected to
standard conditions, (dscf/hr).

S G 0183) ( 1539629)
———————— - = - 3.1 lbl / hro B

e Run#:l e

; RﬁhE§ 2ﬁj‘ c R

B R - B I Tﬁ?ﬁ“v!-r‘ LR i s el Ce R —

= 3.4 b. / hr.
(.0092) ¢ 1328833)
Run # 3: E B e = 1.7 b. / hr.
! 7000
F’



L Bt T A oy

(25)

0.002669 vic+ (Vm/Tm)(Pbar+AH/13.6)

Isokinetic variation : I = 109 L
60 0 v P A
3 S n
Where:
I = Precent isokinetic sampling,
100 = conversion to percent,
TS = Absolute average stack gas temperafure,°R.
0.002669 = conversion factor, Hg - ftz/ml - oR.
vic = Total volume of liquid collected in impingers and silica gel, m
Tm = Absolute average dry gas meter temperafure,.R.
Pbar = Barometric Pressure at sampling site, (inHg).
AH = Average éressure differential across the oriface meter, (in.H20
13.6 = Specific aravity of mercury,
60 = conversion seconds to minutes
Q = Total sampling time, minutes.
Vs = G8tack gas velocity, ft./sec,
Ps = Absolute stack 948 pressure, in,Hgq,
) 2
An = Cross sectional area of nozzle, ft<,
o 61.2 |~ 2,090 | |-
Rup #1: ¢ ©-.< 29,18 + —eemme
(0.002669)(205.0) + 551 13.6
I = 100 L R R N I = 92 7
60 ¢ 60 ) ( 44,55 ) (29.22 ) ¢ 000448 )
s6.1 | 1.75
Ren 2. 77 29.18 + ———e-
(0.002669)¢260.0) + 556 13.6
I = 100 L A N o = 91 %
60 ( 40 ) ¢ 41.06 ) (29.22 ) ¢ .000448 )
57.7 | 1.94
Run g 3: w7 29.10 + ————n
(0.002669)CH02.0) + 558 13.6
I = 100 [ R N St O = 99 %
60 ¢ 60 ) ¢ 4,91 } (29,14 ) ¢ 000448 )




VII. FIELD DATA
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RAMCON ENVIRONMENTAL CORPORATION

Lear Stegler Stack § ler
lo;:lc Diameter Calidbration
Date Signature
Nozzle No. Average Diameter Nozzle No. Average Dtmior
w N
S 7 : :
2 8
—— T
\
— %

Pitot Tube Calibration (s

Pitot Tube ldentif:lcatiou No
Calibrated by:

Eé‘;# Z- Dlt0~-?; '729—5;&5
T (e A '

."A" SIDE CALIBRATION
- e = o < | osvariom | L
Run ¥No. (1n. 320) (1a. Hy0) Cp(s) c’(,)-c’(‘)
1 ¢ /a 0 G 7 R ‘ j/ 006
2 . ?3 £ é g IiL 00 q
3 , 20 A , 9T o
_'5_(3’1»: n |l
"B" SIDX CALIBRATION
an | e DEVIATION
Run No (in. Hy0) in. H20) Cp(s) Co(s)-Cp(B)
L libe [ 55 ] 006
2 Vi ‘13_ .54‘ ' iz ﬁ-_OLq’
3 ,30 . ¥ 5T ,Qoi —
q; (SIDE B) ’ é/b

AVERAGE DEVIATION

3
zlc,(-)-i,(a or 3)|

*0(AOR D) =)

3

ISy ¢s1DR A)~C, (S1DR 3) | «MusT »g <0

Cota) = Cplera)|/ (2 ot

.01

+MUST BE< 0.01
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EPA QA MANUAL VOL. I1Ix
‘ : . ’ S”uon No. 30‘. :
RAMCON INVIRONHBNZAL CORPORATION . Revision No. ¢ e
L SR T Date Jan\ury 15, 1980
' S Page 17 o . L

Date ¢ / 20 / £/ Thermocouple number MQC
Ambient temperature ':Z( *°Cc Barometric Pressure | Hg
Calibrator / Reference: mercury-in-glass 1/

other -

Eerence uple
Themomgter Potent:l.ometer ruperatu:e

Temperature. Temperature, Difference,c
‘c_ ' % 3

‘Every 30'(: (50°F) for each reference point,
brype of Galibration system used.

Cl(ref ¢ °C + 273 test thermom temp, *c 4 273)]
tm 4 100 a5

Pigure 2.5 stack temperature sehaor calibration data'_form.
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EPA QA MANUAL voOL. Ixx

o Section No. 3.4.2
- RAMCON ENVIRONMENTAL CORPORATION | Revision No. ¢

Date January 15, 1980
Page 17 of 22 ’

Date 5 / 20 Zgl Thermocouple number 34 . -
Ambient temperature VAN : °C Barometric Pressure in. Hg
Calibrator -'Q g_é_e.e, Reference: meércury-in-glass el
o other
' ‘ference | Thermocouple .
Thermometer Pote’ntiometer, Temperature
Temperature, - Temperature Difference,C
oc Joro oc ' :
Lo R A 79 34
| C.7 &
» : “ F 'w et
a2 32 | / <
/90°C /D Oy
-— O - O
AMBIEDT‘ N S = OZ —1
é ~/b 8y
8Every 30°C (50°F) for each reference point.
brype of calibration system used.
Cl(ref temp, °C + 273) - (test thermom temp, °C ¥+ 273))
r - xef temp, °C + 273 ] 100 <1.s8,

Figure 2.5 stack temperature sensor calibrétiop data form.



k e (36)
It ' Lear Siegler Stack Ssmpler
J Heating Probe Calibration
' /
Probe No. { Probe Length s
. -
I Date of Calibration 2/7/77 Signature 4
L Name of Company to be tested

Note: 3 ft. probe - § ain. warmup

6 ft. probe - 15 min. warmup
10 ft. probe - 30 min. varsup
Calibration flow rate = .75 CFM

. - g
W
W
- -

g

-

2

et ankient CO'F

PROBE OUTLET TEMPERATURE (F)
~N

b
S

100




.Date ¢~Z{~%3
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STACK TEMPERATURE SENSOR CALIBRATION DATA FoRM

"rheriocouple number /ALS T/4aTLeT
Ambient temperature 22 'F Barometric pressure

215 2 in. mg
Calibrator 5 . Eucﬁ' Reference: mercury-in-glass /00 °F

other

Reference Thermocouple
Reference thermometer

point Source?®

Potentiometer :remperatureb
temperature, temperature, difference,
numberx (specify) °F . y 4
‘loo I0LET

AmTENT /o_b =1 /Oaafg' O‘Va

] 100<1.5Y.

Quality Assurance Handbook M5-2.5
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RAMCON Environmental Stack Test Team
=OMLUN Environmental

Sumner Buck - President & Field Supervisor

Sumner Buck is 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 qualified V.E. reader with current certification.
Mr. Buck has personally sampled over 300 stacks including over 100
asphalt plants. He is 40 years old and a graduate of the University

of Mississippi with graduate studies at Memphis State University and
State Technical Institute of Memphis.

Sam Turner - Team Leader

Sam Turner has three years experience in the Air Division and is

qualified as a team leader. He has sampled over twenty large boiler -
stacks and approximately 75 asphalt plants. - He is a graduate of State < - .
Technical Institute of Memphis, and holds an Associate Degree in

Environmental Engineering. He also has another year's experience in
the wet chemistry lab.






