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R A M C O N ENVIRONMENTAL CORPORATION

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

July 2, 1984

Mr. Gene Yocum

Mattingly Construction Company
P.O. Box 97
Cumberland, MD 21502

Subject:  Particulate Emissions Test - Easton, Maryland Plant

Dear Mr. Yocum:

Enclosed are four copies of our report on particulate emissions. Based on our
test results, your plant does pass both EPA new source performance standards
and those set by the State of Maryland. The average of the four test runs was
in compliance. ‘

You will want to sign the report cover and send two copies 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.

Sin;ly,

G. Sumner Buck, III
President

GSBlIIkr
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C. Sampling Site: The emissions test was conducted after a baghouse on
a round stack with a diameter of 45.5". The sampling ports were placed 20"
down (0.44 diameters upstream) from the top of the stack and 88" up (1.93
diameters downstream) from the last flow disturbance. Twenty four points .

were sampled, twelve through each port for three minutes each.

Points Plus
on a " Probe
" Diameter . ~ Standoff ‘Mark

1 9.0"
2 11.0"
3 13.4"
4 16.1"
6 242"
7 37.3"
8 42.1"
9 Cog5.4 20"
10 48.1%
11 50.5"
12

52.5" _%_ O

88"
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TABLE 1

SUMMARY OF TEST RESULTS

Test

June 25 & 26, 1984

A Isokinetic Actual
Run Time Grain Loading Variation Emissions
1 07:29 to 09:09 0.0262 gr/SCF 93% 4.9 lbs/hr
2 09:52 to 11:16 0.0137 gr/SCF 4% 2.6 lbs/hr
3 11:58 to 15:16 0.0107 gr/SCF 89% 2.1 Ibs/hr
4 07:26 to 08:50 0.0183 gr/SCF 97% 3.8 lbs/hr
Average 0.0172 gr/SCF 3.4 lbs/hr

v

On the basis of these test results, the average grain loading of the four test
runs was below the .04 gr/SCF limit set by EPA and the .03 gr/SCF limit
set by the State of Maryland. Therefore, the plant is operating in
compliance with the State of Maryland and Federal standards.

HI. TEST PROCEDURES

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, 60.93, as amended. All four test runs were
sampled at three minutes each.

B. Problems Encountered: Test run number three was inadvertently
sampled at an isokinetic rate below 90%. A low isokinetic sampling rate
tends to bias a test against the source. Since all four runs easily pass
emissions standards, RAMCON Environmental recommends the regulatory

authorities accept all four runs as demonstration of compliance.
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Iv.  THE SOURCE |

Mattingly Construction Company employs a Standard Havens drum mix
asphalt plant which is used- to manufacture asphalt concrete for road'.
pavement. The pfocess 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 and then compacted with a heavy roller to produce the finzl product.

The following is a general description of the plant's manufacturing process:
The cold feed materials (aggregate) are dumped into four separate bins which
in turn feed a common continuous belt 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 a rotating drum for
continuous mixing and drying at approximately 300°F. When recycle 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 a 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 content with a 5% surface moisture removal.

The drum mixer uses a burner 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 gas burner and the mixing drum, the air passes through
a baghouse. The baghouse is manufactured by Standard Havens. The exhaust
gasses are drawn through the baghouse ancd 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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LANT DATA

“OMPANY NAME.
“OMPANY REP.

ATA SOURCE élﬁ p‘
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LANT MANUFACTURER
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DATA SUMMARY

1. Manufacturer of plant. {74480 HAGEnS - — )
2. Designed maximum operating ca_pacify MTPH @ L% imoist’ui:e.
3. Actual operation rate J¢¢ - TPH @ J/ % moisture.
4. startup date __S-/g-s54/ . .. | e
5. Type of fuel used in dryer {.g Feed ofe.
6. Quanity of fuel consumption 13 ¢, 927 L
. Aggregate |
7. Name/type of mix J.iﬂ/ S .
8. Percent asphalt in mix A4 '% 8.
9, Temperature of asphalt = Foo ° . co
10. Sieve/Screening analysis: " § Passing;
BT 3/8" | $40
3/4" #4 : #80
1/2" - $0 _ X - 4200
, Baghouse
'11. Manufacturer gZﬂ)OPM?-'Q ﬁ/ AVSOS . _
12. No. of bags '- 572. . Type of bags ,(/)L;;:-X Joolb .
13. Air to cloth ratio 5.3,/ . Designed ACFM 5 Zoece— .
14. sSquare feet of bags 23 ¥/ 5€* 2 478 Fe.*
15. Type of cleaning; pulse jet / ¢ reverse air P
plenum pulse : . other .
16. Cleaning cycle time .
17. 1Interval between cleaning cycle .
18. Pressure drop across baghouse psi.
19. Pulse pressure on cleaning cycle : 'p.s:i. %
comeany nae_ U ATuReLy DATE ¥i
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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. S

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.

Burner: The fuel fired burner is used to dry the rough aggregate and sand
in the rotating drum as well as reheat recycled asphalt when it is part
of the mix. . !

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
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
product. , . »

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. .

Controlfoperators house: The entire plant operation is controlled from

--this operator's house.

Truck loading scale: 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.

Stack
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EQUIPMENT USED

Equipment used on conducting the particulate emissions

test was:

The Lear Siegler PM-100 stack sampléf with apprdpriate

auxillary'equipment and glasswaré.

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 oxjgen,

AR

cafbbn dioxide and carbon monoxide content of the stack

gases.

The train was set
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I.  Field Preparation
A. FILTERS: Fiberglass 4" sampling filters are prepared as foliows:

Filters are removed from their txx 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 8 ot silica gel is placed in a wide mouth "Mason"
type jar.and dried in an oven ?75°C 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 tnple
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 shouid be mdncatmg
type, 6-16 mesh. _ ,

Il. Post-Testmg Lab Ana.lyszs

LTV 's"’..;',;"""';

A. FILTERS: The ﬁlters are returned to the lab in then' 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 ;" "
-.-’0ff and returned to the dessicator for at least 2 hours. The top half =
"of the filter holder is washed into the correspondmg 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 220°F

for two to three hours, weigh the sample, and use this weight as a
final weight.

B. 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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“ . G PROBE RINSINGS: In all tests, a probe wash-out analysis will be
IR 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

5 noted on the analysis form. The acetone rinsings are evaporated on
S - a warming plate. The liquid is kept swirled with an.air sweep to

welghed as in Section Il A -

e

“the tiquid Is delonized water.

:E. 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, and top half of the filter holder. Performing such a
~blank_analysis ‘prior ‘to testing will insure that the quality of the

A e B v el
- ) 4 P PR Bl

L IEa

prevent "bumping”. When the acetone is evaporated the beakers are

e 22 i P TR SR Co '..55 s
“IMPINGER CATCH: In some testing cases, the liquid collected in the
g Ampingers must be analyzed for solids content. This involves a -
g Fo Similar procedure 10.4he probe :wash solids determination, except that *

used “will pigt exceed the .001% residual purity -
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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
shnuid 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
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 goes 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
with a slow, steady turn of the wrist. The lighted dial will appear, and the right
hand side knob (front of cabinet) is turned to align the mark with the lower of
the two lighted scale divisions which the mark appears between. When these
marks :re aligned, the two lighted digits along with the two indicated on the
right hand window on the cabinet front are the fractional weight 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 weight
on or taking weight off of the pan. Don't "dial in" weight unless the beam is
arrested, either. The balance is sensitive to even a hand on the table near the
balance, so be careful and painstaking in every movement while weighing.
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SAMPLE ANALYTICAL DATA FORM

. Plant Location . » (Ue)
Sample Location ’

Relative humidity in lab , L _ T
Density of acetone () .7897 | | " g/ml

RUN 1 RUN 2 RUN 3
Acetone rinse container number # Pw | Purd [ JPK]
Acetone rinse volume (Vgay) = oml| : rrY]
Acetone blank residue concentration(Ca)mg/g
Wa = Ca Vaw_ga = (@ )(Joo ) (099 =
Date/time of wt 6- m-?e' ~ IJ;# Gross wt
Date/time of wt é-.?«-?‘,l 7 om Gross wt

Aver,age Gross wi:

. T Tare wt

Less acetone blank wt (Wj)
Wt of particulate in acetone rinse (ma)_
Filter numbers
Date/time of wt & -&N-o~ %/ S’&_,_ Gross wt
Date/time of wt (-4 gl 7 44 Gross wt
Average Gross wt
Taré wt

[ Weight of particulate on filters(s) (mg)

’ Weight of particulate in acetone rinse

Total weight of particulate (mp) '

T ool | sams
_ Cotr ot | iade
& - 0 0135 o010

*,
a Q@ v g aQ v @ la @ v a v aha

[+ 3 Oasq

Note: In no case should a blank residue 0.0l mg/g or 0.0601% of the weight
- of acetone used be subtracted from the sample weight.

Remarks &[\'5 of {iHets EB-RUN | ¢ 3  weke 'j"+ ,
i Phobe wnch * ' T |

Signature of analyst ,"§% %:? "
Signature of reviewer Cramae S Y St

Quality Assurance Handbook M5-5.3
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SAMPLE ANALYTICAL DATA FORM

. Plant Location _ . Lo,
Sample Location ' mb
R 4

" Relative humidity in lab

Density of acetone (P3) . /899 . _ - g/ml

Rtmq, RUN—2~ RUN—T

Acetone rinse container number ] WA
Acetone rinse volume (Vgy) ml| JOc
Acetone blank residue concentration(Cgz)mg/g O
Wa =CaVayopa=1(0 (O I(IE?) = gl O
Date/time of wt @ &7 F_-’”? 4'3Cpp Gross wt g [/45.3¢ 8 % |-
Date/time of wt Gross wt g |/ 90,349~
Average Gross wt g |/, 3089
‘ Tare wt g /42,2049
Less acetone blank wt Wa) gl o
Wt of particulate in acetone rinse (ma) g RE-LYe

Date/time of wt £-27)-¢~ 43O Gross wt g -Gli(pq
Date/time of wt _ " Gross wt g_,_(,_fiQ'L .
' ' Average Gross wt g u_{p‘{b?
S __Tare wt g |, BHQ . .
Weight of particulate on filters(s) (mg). g~hQ‘3']‘*~ R
Weight of particulate in acetone rinse. g |, IO‘?Q R
Total weight of "par‘:t_:icul'ate“ (mp) gl.,ob6 | -

Note: 1In no case.should a blank residue 0.01 mg/g or 0.061% of the weight
of acetone used be subtracted from the sample weight.

Remarks ﬁf:ﬂ-\'s d'p‘{)\\:!'\?ﬁ !OSS 'i.N. Pﬁth UJ‘P'Sl\ A

‘Signature of analyst -
Signature of reviewer

Quality Assurance Handbook M5-5.3
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NAME: MATTINGLY CONSTRUCTION CO.

LOCATION: EASTON; MARYLAND

-

th F ot R

m ~ O

10
11
12
13
14

16

17

18
19

[ S LS T % B %
& o

SUMMARY OF TEST DATA

SAMPLING TRAIN DATA

Sampling time, minutes
Sampling nozzle diameter, in.

Sampling nozzle cross—-sectional area, £t

Isokinetit variation

Sample gas volume - meter conditions, cf
Average meter temperature, °R

Average oriface pressure dvop, in.H20
Total particulate coll?cted ma,

VELOCITY TRAVERSE DATA

2

4

Stack area,ft.
Absolute stack gas pressure, in Hag.
Rarometric pressure, in. Hg.

Average absolute stack temperature, R

Average "\/veloacity head , ( Cp= .79 )

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

Total water collected by train, ml.

Moisture in stack gas, %

EMISSIONS DATA:

Stack gas flow rate, dscf/hr. (000's)
Total particulate concentvation, gr/dscf
Total particultate concentration, lbs/hr

Total particulate concentration, tbs/mbt
ORSAT DATA

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

Percent N2 by volume

Buzzycalc

date

start
finish
e
I'm
An
I
) Vm
Tm
AH
Mn

el

A

Ps

Pbar

Ts
“\/AP

Vs

Vic

Eus

\sd
Cs
E

u E'

6/25/84 &6/25/784 6/25/8

RUN # 1 RUN # 2. RUN #

07:29
09:09

11.3
29 .45
29.40

737
.21
o9

S 322.0

23.7

6.0
15.0

9.0

09:52
11:16
72

266

. 000383

ou
S, 42
567
1.34
43,9

11.3
29 .45
29 .40

730
.89 .

57

292.0
21.7

1,304
0137

2.6

72

266

.000383

89

93 .86
068
1.38
34.0

11.3
29 .45
29 .40

27
.21
59

267.0

20.5

1,353
0107
2,1

0
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NAME: MATTINGLY CONSTRUCTION CO.

LOCATION: EASTON, MARYLAND date  6/26/84
SUMMARY OF TEST DATA RUN # %. RUN #
SAMPLING TRAIN DATA start 07:26 00000
finish 08:50 00000
1 Sampling time, minutes 8 72 0
2 Sampling nozzle diameter, in, Iin 2464 000
3 Sampling nozzle cross—sectional area, ff? An .D00383 ,000000
L) Isokinetit variation I 7 0
S Sample gas volume - meter conditions, cf, Vm 59 .97 .00
b Average meter temperature, R Tm 554 0
7 Avevage oriface pressure dvop, in.H20 AH 1.62 .00
8 Total particutate collected mg, Mn 66.6 .0
VELOCITY TRAVERSE DATA
2
9 Stack area,ft. A 11.3 .0
10 Absolute stack gas pressure, in Hg. Ps 29.50 .00
11 Rarometric pressure, in. Hg, Pbar .-29.45 .00
12 Average absaolute stack *emperature,“R Ts 733 0
13 Average ~\/velocity head ., ( Cp= .79 ) ~\/AP .98 .00
14 Average stack gas velocity ft./ sec,. Vs &3 0
STACK MOISTURE CONTENT
15 Total water collected by train, ml. Vic 327.0 .0
16 Maoaisture in stack gas, % - Rus 21.6 . 0
EMISSIONS DATA:
17 Stack gas flow rate, dscf/hr. (000's) Qsd 1,836 0
18 Total particutate concenivration, gr/dscf Cs .0183 L0000
12 Total particulate concentration, (bs/hr E 3.8 .0
20 Total particulate concentration, lbs/mbtu E' .0 0
ORSAT DATA
21 Percent CO2 by volume coz 6.0 .
22 Percent 02 by volume 02 15.0 :
23 Percent CO by volume cOo .0 . 0
24 Percent N2 by volume N2 79.0 5

Buzzycalc

RUN #

00000
00000

0

. 000
.000000
0

.00

0

.00

.0

(OO
.00

.00

.0000

0




Dry Gas Volume !

vm(sfd) - vm T(std) p t__fﬁ = 17.64 ---E___ Y Vm
----- in.Hg
T 13.6
m | | me——————
- - (std)
Where:
vm(std) = Dry Qas Volume through meter at standard conditions,
Vm = QNry Gas Volume measured by meter, cu.ft,
Pbar = HRarometric pressuvre at oriface meter, in., Ha,
Pstd = Standard absolufe pressure,(29.92 in. Hag.)
Tm = Absolute temperature at meter °R
Tstd = Gtandard absolute temperature ¢ 528°R)
AH = Average pressure drop across oriface meter,in.H,0
Y = Dry gas meter calibration factor
13.46 = inches water per inches Hag,
1.29
Run # 1 Vm(std) = 17.6% 293 92.71) (29.40) + —~——-
13.6
5596
1.34
Run # 2 vm(std) = 17,64 2900 54.42) (29.40) + ————
13.6
567
1,38
Run # 3 vm(std) = 17.6464 993( 53.84) (29 . 40) + ———
13.6
568

(17)

— S 00 St et aqms ware

48.83 dscf

i}

49 .44 dscf

L]

48.85 dscf



(18) ’
Iry Gas Volume
vm(s’cd) = vm T(std) bar t__fﬁ = 17.64 ___E__‘ Y vm Pbar t_fﬁ
. 13,6 in.Hg 13.6
m ——————————————————
— - Pistdd T
Where: T T
Vm(std) = Dry Gas Volume through meter at standard conditions, cu.ft.
Vm = Iiry Gas Volume measured by meter, cu.ft.
Pbar = Barometric pressure at oriface meter, in. Hg.
Pstd = GStandard absolute pressure,(29.92 in. Hg.)
Tm = Absolute temperature at meter °R
Tstd = Gtandard absolute temperature ¢ 528°R)
AH = Average pressure drop across oriface mefer,io.H20‘
Y = Iry gas meter calibration factor
13.6 = inches water per inches Hg.
1.62
. = —— — - 4 =
Run # & Vm(s*d) = 17.64 « . 99( 59.97) (29.45) + _ 935.90 dsc
13.6
554
00
Run # vm(std) = 17.64 ¢ .00)¢ L00) ¢ .00) + —~—- = .00 dsc
: 13.6
0
.00




- (19)

Total contamints by weight: 'GRAIN LOADING®

Particulate concentration CS gr./dscf.

1 M

gr n
c = 0.0154 =- ==
5 ms vm(std)
Where:
CS = concentration of particulate mater in stack gas, dry basis,
corvected to standard conditions, g/dsf
Mn | = Total amount of particulate mater colected,mg.
vm(std) = dry gas volume thvough meter at standard conditions, cu.ft,
. b ey 9T ..83.2 = 249
o ' - ar _—Eng =
Run # 2! CS 0.0154 e 55 4g 0137 9y ./dscf.
: ' ar | | __3u.0 ) i
Run # 3: Cs = 0.0154 "9 58,85 =  ,0107 9r./dscf,



Total

Where:

C_ =

= 4
L}

Vatstd)

Run # 4

Run #

Run # ::

concentration of particulate mater

sy 2-
0.0154 ms

contamints by weight:

(20)

"GRAIN LOADING’

M

Valstd)

- o

Particulate concentration Cs gr./dscf.

in stack gas, dry basis,

corrected to standard conditions, g/dsf

Total amount of particulate mater colected,mg.

)
L}

)

. 0154

0154

0154

ar _.56.6
mg 55,90
ar ——:8
Mg .00
gr .0

—— e o 0 w00t orme

mg .00

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

= ,0183 9r./dscf.

i

0000 gr.

0000 gv./dscf.



Water vapor condenced

Ucs’td

YS9 td

Where:

0.04707

0.04715

WCetd
Vv
WS9:+d

f

V.
i

<

s ] v

-1 X

std

std

Run # 1:

Run # 2

Run # 3:

o o P.RT )
Vf - v i ﬁ!———§£§ig_). - 0 . 0“.707 Vf V
(std) _ _
o =T R T _
W (std) L .

Conversion factor ft?/m(.

Conversion factor ft?/g.

Volume of water vapor condenced (standard conditions) scf.

Volume of water vapor collected in silica gel

Final volume of impinger contents, mi,.

Initial volume of impinger contents

Density of water, (0.002201 tb/ml),

Ideal gas constant, 21,85 (in.Hg.)(cu.ft./lb.-mole)( R)
Motecular weight of water vapor (18.0 (b/lb-mole),
Absolute temperature at sfandard conditions, 528°R.

Absolute pressure at standard conditions, 29.92 inches Hg.

vuc(std) = (0.04707) (305.0) = 1b.4 cu.ft

szg(std) = (0.0u4713) ¢ 17.0) = 8 cu.ft

vwc(sfd) = (0.04707) (275.0) = 12,9 cu.ft
- = -~

vusg(std) = (0.04715) ¢ 17.0) = .8 cu.ft

szg(std) = (0.04707) (255.0) = 12.0 cu.ft
- = -

vuc(std) = (0.04715) ( 12,0) = 6 cu.ft

(stadard conditions)



Water wvapor condenced !

- T T P, RT -
Voo =lve-v, fd-—-t2 o g guzer | Ve TV
YCetd : w (std). _ .
o o R (std) W, - W
Vus = | We — W, e = 0.0471S f i
' gstd W (std) . _—
Where:
0.0u707 = Conversion factor ft?/ml.
8.04715 = Conversion factor‘ft?/g.
vuc = Volume of water vapor condenced {(standard conditions) scf.
std ' , .
v = Volume of water vapor collected in silica gel (stadard conditions)
usgs.l.d
Vf = Final volume of impinger contents, mi.
Vi = Initial volume of impinger contents
-] = Density of water, (0.002201 (b/ml),
R = Ideal gas constanf) 21.85v(in.Hg.)(cu.ft./lb.-mo(e)(°R)
Mu = Molecular ueight‘ofﬂuafer vapor (18.0 (b/lb-mole).
Tetd = Absolute temperature at standard conditions, 528°R.
Psfd = Absolute pressure at standard conditions, 29.92 inches Hg.
Run # & Vuc(std) = {(0.04707) (307.0) = 14.5 cu.ft
vusg(sfd) = (0,04715)°( 20.0) = 9 cu.ft
Ruh # vwc(std) = (0,04707) < L0 = 0 cu.ft
-~ = -
vusg(sfd) = (0.04715) ¢ D) = 0 cu.ft
Run # > Vusg(sfd) = (0.04707) ¢ 0) = 0 cu,ft
vuc(std) = (0.04715) ¢ 0) = 0 cu.ft




. O (@25)

vwc 5 + Vusg i x 100
Moisture content of stack gases: B = EA R —— A T
orsti ) ws v + vV + ¥ n
. - YWeetd We9ctd std
Uhere{
Bus = Proportion of watevr wvapor, by vaoalume, in the gés reaﬁ.
Vm = [Ovy gas volume measuvred by dry gas meter,(dcf).
v c = Volume of water vapor condenced corfected to stanndard
YCetd conditions (scf).
Vus = Volume of water vapovr collected in silica gel corcted to
gstd, standard conditions (scf).
. iy . 4 + » 8
Run # 1: E T e e e o e e e e X 100 = 23.7 4
ws 1h.4 + .8 + 48,83
12.9 + .8
Run # 2: B T e o o e o e e X 100 = 2.7 %
ws 12.9 + .8 + 49,4y
1&-!0 + 06
Run # 3: Bu T e e o e et e e X 100 = 20.5 %
8 12.0 + .6 + 48,85
Molecular weight of stack gases: Mg = My (l—Bus) + (Bws)'
Where:
MS = Molecular weight of stack gas, wet basis, (lb.,1le).
Md = Molecular weight of stack gas, dry basis, (lb./b.-mole)},

" Run # 1: M 29.6 (1~ 237 ) + 18 ( 237 ) 26.8 (\b./lb.-mole),

Run # 2 M, = 29.6 (1- ,217 ) + 18 ¢ ,217 ) = 27.1 (lb,/!b.~mote).

Run # 3. M

29.6 (1- ,205 > + 18 ¢ ,205 )

i

27.2 (tb./lb.~mele),




Lianidl

(26)

. Vuc + vusg x-;OO
i . - std . g
Moisture content of stack gases: Bg = =y~ ""i v A v Rt
WCetd YS9 ¢d std
Wheve:
Bws = Proportion of water wvapor, by volume, in the gas ream.
Vm - = Iry gas volume measured by dry gas meter, (dcf).
Vuc = Volume of water vapor condenced corrected to stanndard
std conditions (scf). ‘ ‘
v s = Volume of water vapor collected in silica gel corcted to
v gstd standard conditions (scf).
_ 4.5 + .9
Run # 4 E g = ToToTTmmmmommeo——e— X 100 = 21.6 %
‘ w 14,5 + .9 + 55,90
‘ 0 + .4
Run # E = e e e e X 1060 = 0 %
ws

: .0 + .0 :

Run # E I X 100 = 0 %
ws 0+ .0+ .00

Molecular weight of stack gdses: MS = "d (1—BUS) + (Bus)'
‘Where!
MS = Molecular weight of stack gas, wet basis, (lb.1le).
Md = Molecular ueight of stack gas, dry basis, (lb./b.-mole),
Run # 4 HS = 29.6 (1- ,216 » + 18 ¢ 216 ) = 27.1 (\b./lb.-mole).
Run 4 Ms = .0 (1- ,000 ) + 18 ¢ .000 ) = 0 (lb,./lb,~-motle),
Run # : M_ = .0 (1- 000 > + 18 ¢ ,000 ) = .0 C(lb./lb.-mole).



- _ ' (27)
Stack gas velocity:

IR .

Ve =Ky Cp | TN P ave. -\ | --2feven)
T T \\ Ps Ms
Where:
Vs = fAvarage velocity of gas stream in stack, ft./sec.
. : -1
KP = 85.49 ft/sec (g/g-mole)—(mm Hg) 7/ ¢ K)Y( mm H20' /2
CP = Pitot tube coefficient,{( dimensionless ),
AP = Velocity head of stack gas, in, HQD.
Pbar = Barometric pressure at measurement site, (in.Hg,
Pg = Batck static pressdre (in.Hg),
L = Absolute stack gas pressure, (in.Hg) = Poart Pq
Pstd = Gtandard absolute pressure, ( 29.92 in.Hg ).
*s = Stack temperature, (°f).
T, = Absolute stack temperature, ( R). = 440 + to.
Ms = Molecular weight of stack gas, wet basis, (lb/lb-mole).
"""""" 7237
Run # 1: V = (85.48) ( .,79) ( .2L) '\\ —————————————— = 59.33 ft/sec
N (292,453 (26.85)
S 7307 |
Run # 2! V = (85.48) (¢ ,79) ( . 89) ‘\\ —————————————— = 57.90 ft/sec
NP (29.45)(27.,08)
7 A
Run # 3. V= (85.48) ¢ ,79) ( .91 '\\ -------------- = 98.52 ft/sec
N (29.45)(27.22)




AR LR

(28)

«Stack gas velocity!:

_ -« | Tap ‘ T
v, =Kk, C, | ™\ &P ave. o\ | -stavs.)
- o N Ps Mg
Where:
V; = Avarage velocity of gas stream in stack, ft./sec.
- S |
KP = g9.49 ft/sec (g/g-mole)-{mm Hg) / ¢ KI{ mm H20 /2
Cp = Pitot tube coefficient,( dimensionless ).
AP = Velocity head of sta&k gas, in. H20.
Pbar = Barometric pressure at measurement site, (in.Hg,
Pg = Batck static pressure (in.Hg),.
Ps = Absolute stack gas pressure, (in.Hg) = Pbar+ Pg
Pstd = Gtandard absolute pressure, ( 29.92 in.Hg ).
_fs = GStack temperature, (of){
T, = Absolute stack temperature, ("R). = L&Q + t, .
MS = Molecular weight of stack gas, wet basis, (lb/lb-mole).
T 733
Run # 4 vV = (85,48) ( L792) (., 98) ‘\\ —————————————— = 63,38 ft/se:
: : \Ni (29.502(27.09)
0
Run ¥ V = (85.48) (¢ L00) ¢ ,00) '\\ —————————————— = 00 ft/se:
N ¢ 00)( 00)
_ e T .
Run # 1 V = (85.48) ( 00) ¢ .00) "\\ —————————————— = 00 ft/se:
T N O 00X C L00)




(29)

Stack gas flow rate:

e

Qsd

Where:

Run # 1:

=
it

sd

Run # 2

Qsd =

Run # 3:

L

Qsd

L

it

!
o
o
=]
o

3600

-~ - - - - -
.- -

3400 ' 1-B, | v, & | -218

S std

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

Cross sectional area of stack (ft.)<

Conversiaon factor, sec./hr.
Stack temperatufe (°f).
Absolute stack temperature, ( R).

Standard absolute temperature, ¢528°R) .

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

Satck static pressure, (in.Hqg.).

+ P

’Absolute stack'gaskpressurea in.Hg.); = Pbar g9

Standard absotufé pressure, (29,92 in.Hg),

528 29.45
(1-.237) ( 59.33) ( 11.3) | = | | e =

737 29.92

528 29 .45
(1"‘-217) 4 57-50) ( 11.3) ——————————— -

730 29.92

528 29.45
(1-.,205) ¢ 58.52) ¢ 11.3) | == | | =mmm =

727 29.92

1298884 dscf/hy

1303903 dscf/hr

1352931 dscf/hr




(30)

Qjack gas flow rate:

»

- - T P
- - _std___ _S__
I = 3600 l 1By | Vg 8 | - -
— - stk std
Where:
_ Q d = Dry volumetric stack gas flow rate corrected to
: s standard conditions, (dscf/hr). :
A = Cross sectional area of stack (ft.)%
34600 = C(Conversion factgr, sec./hr.
tg " = Stack temperature (°f),
Ts = Absolute stack temperature, (°R).
Totd = Standard absolute temperature, (528°R),
Pbar = RBRarometric Pressure at measurement gite, (in.Hg.).
Pg = SBatck static pressure, (in.Hg,),
P o= Absqlutg s1ack 9as pressure, (in.Hg.); = P, __ + Pg
- Pstd = Standard absolute pressure, (29.92 in.Hg).
b
Run # 4. - - - - -
528 29.50
QSd = 3600 (1-.216) ( 63.38) ¢ 11.3) | —==—m | | ==mmm = 1435620 dscf/t
733 29,92
Run # T [ IR R
528 : .00
Qsd = 3600 (1-.,000) < L00) ¢ W0) | e L e = 0 dscf/t
0 29,92
Run # . - -= - -
: 5928 .00
Qsd = 34600 (1-.000) ¢ 00) « 0) | e ] e = 0 dscf/t
0 29.92




‘ - (31)
Emissions rate from stack.:

- (C.)Y ¢ q_ :
E = ———=faa 84 - . = b. 7/ br.
7000 gr./lb,
Where:
E = Emissions vrate, lb./hr,
C = concentration of particulate mater in stack gas, dry basis,
corrected to standard conditions {(g/dsf).
@ = IDry volumetric stack gas flow vrate corvected to
standard conditions, {(dscf/hvr).
(.0362) ( 1298584)
Run # 1: E TR e S e ot o it e s e e = L"u? lbo / hl’.
70040
(.0137) ( 1303903
Run # 2: E R e o o i o e e i e e e e e e e = 2-6 lbl / h)‘.

¢,0167)  1352931)
Run # 3. E e bt L bl e 2.1 tb. 7/ hr.




‘Emissions

Where!

Run H 4

Run # '

Run # .:

(32)

rate from stack:

( CS) (_Qsdl~
7000 gr./\b,

]

Emissions rate,lb;/hr.

concentration of particulate hafer in stack gas, dry basis,
covrected to standard conditions (g/dsf),

Iry volumetric stack gas flow rate corrected to

standard conditions, (dscf/hr).

(.0183) ( 1u35620)

E T e e o e e e e e e e
7000
¢.0000) < 0)
E T o e e e e e o o e e e e e
7000
(.0000> < 0)
E BE e e o o e s e e e e et e e o o

tb. / hr,

i

3.8

.0

lbl

tb.

tb'

/ hr,

/ hr.

7/ hr,

e 87+ R A



(33)

_ _ 0.002669 vic+ (Vm/Tm)(Pbar+AH/13.6)
zsokinetic variation ! I = 100 Ts ——————— ;6———5———;———;———;——--f —————
i s s n
Where!
I = Precent isokinetic sampling.
100 = conversion to percent,
Ts ' ‘ = Absolute éverége sfack gas temperature,oR;
0.002669 = conversion factor, Hg - ffz/ml - °R.
Vic .= Total volume of liquid collected in impingers and silica gel, m
Tm = Absolute average dry gas meter temperature, R,
Pbar = Barometric pressure at sampling site, (inHg),
AH = Average pressure differential across the oriface meter, (in.HQOE
13.6 = Specific gravity of mercury.

60 = conversion seconds to minutes

0 = Total sampling time, minutes,

Vs = &8Stack gas vetlocity, ft./sec,

Ps = fAbsolute stack gas pressure, in.Hag,

An = Cross sectional area of nozzle, ffz.

s2.7 |~ 1.29

Rum#& 1t: e 29 .40 + —m——e
) (0.002669)(322.0) + ooé 13.46 )

I = 100 X TIT e e e e e e e e e ——— e = Q3 %
- 40 ¢ 72 ) ( 59,33 ) (29.45 ) ( ,000383 )
, su.u | 1.34

Rum # 2: ' ee——— 29 .40 + ————-

(0.,002669)(292.0) + 567 13.6

I = 100 X T30 | e e e e e e S e = 94 %

| 60 ¢ 72 )Y (¢ 57.50 ) (29.45 ) ( .000383 )
53.9 1.38
Rumn # 3: - r  eee— 292 .40 + ===
(0.002669)(267.0) + S&8 13.6

| I = 100 X 727 |=—m—emmeemem e L = 89 %
{ &0 ¢ 72 ) ( S58.52 ) (29.45 ) ( ,000383 )







. _ (34))

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

Isokinetic variation | I = 100 TS ““““““““““““““““““““““““““ m————
: 60 a v P A
-3 3 n
Where!
I = Precent isokinetic sampling.
100 = conversion to percent.
TS = Absolute average stack gas temperature,oR.
0.002669 = conversion factor, Hg - ft>/ml - "R,
Vic = Total volume of liquid collected in impingers and silica gel, ml
Tm = Absolute average dry gas meter temperature,oR.
Pbar = Barometric pressure at sampling site, (inHg),.
AH = Average preséure differential across the oviface meter, (in.HZO)
13.6 = Specific gravity of mevcury.
60 = c¢conversion seconds to minutes
Q = Total sampling time, minutes,
VS = 8tack gas uelocity, ft./sec,
'Ps = Absolute stack gas pressure, in.Hg.
D
An = (Cross sectional area of nozzle, fte,
o 60.0 1.62
Run #4: 29.45 4+ —m——-
(0.0028669)(327.0) + 554 13.6
I = 100 X TIT | e e e e e e e e e e e e e e = 97 %
60 ¢ 72 ) ( 63.38 ) (29.5%0 ) ¢ ,000383 )
IO IOO
Rum & 3 - 00 + ——m—em
. (0.0028669)( D) + 0 13.6
I = 100 X 0 e e e = 0 %
60 ( 0 ) ¢ .00 )« .00 ) ¢ ,000000 )
0| 00
Rum # .. e ,00 + ~———m
(0.002669)¢ J0) + 0 13.6
I = 100 X 0 Jemmmm e e = 0 %
460 « 0 ) ¢ 00 ) .00 > ¢ ,000000 )




VI. FIELD DATA



COT SSCT 2L sb |2 449 oF | oF] SZf] v |78BA] [ @]
OO SET & | ol Lres  oF et 3t z Loz 77
9 | ssC s&| <ol oZ2)a? o oy 3¢ z L
e | s s&| S97[ @ n&uﬂ ey’ o SCU z T8 %7
pg | s£SF° S8 Sa/ | 2SR o o'l scr * PR
07 ss¢ | s | s91 2-g& 14 o¢r | St | = PN AN
KK oSt 5¢ | SO7 ,QN.;S oL 'l 74 = F LT C
=z °olx oL So7 | e¢ 59| ¢ 7 e7/| o«&c s Y A4
es| o5z ot | oo/ | o7 S L7 o%¢ 7 L NARES
7 | 027 | o¢g S6 |6 ST LT o8 Z L NA By -
ey | OLT | og | S& [N gC | 1Tl ogel ¢ OF L[ ¢ ._
°9 osT oL [ o [9XZ7 Le K2 mq» Qg G L Ll &
v : ;\ﬁ ~ s
°9 | °efr L] <c¢ qﬁ%ﬁ L ofT | eBC | L = T e
3) T (&) [ @m0 | ewr | (e T (0%H u) | 0CH(UT) | (de) (B -up)| -opa(e)] oN ] §
NEONTAWT ISVT L (30) SN ~uwml (Ba) | (5D BOUL | Id AWL |
YO UASNAINOO WATTOH | Y4I3W SY© ANd IV - TIdWVS ‘RO “4d1d aﬁm - L WOOOVA ONI"IdNYS ‘
ONT &EL W] wmrma| -awan TS sw S DINSSWI |  Aliooma| - ous _
| ] gganvxunxwyo":unﬁsﬁm,‘ | . | o
0f  ‘oN 3nITra _ L L d) JUSTOTFIBCD BN 03T
. SoF (b 5M_.w 6%.39.& oT3Iws ; \& 1 Lrtu. _x uo»oo.mﬂw
"NE %.Rm.duanumwrndﬁﬂuﬂ JouT] 9qoad :%% 2 gc 1 ® H 3o
: B0~ (ugo) *upm/cur ‘ejey yeeT o D SOR o@L *ON Of X230W
S But339g 3930l aqoag | o, ) “oNQ "ON xog ordues.
(‘uf) ‘'erq o1zZaN pSIeaqrTed ‘Bav | pn 9 Sh. \Q\. il
4 *ON UOTJBOTITIUSPT STZZON LRI P .
0 & [mvanina ¢ Auurn ‘buer] aqoagd : _
Hw&_l:um.%n % ‘eIMSTON paunssy : 130T
M\H 3 QS|™ 01,17 aanssexd orIISuDIeg y e
‘o | o | S& 3ITqexedisl BTqUY n'il dd D \__QE&C\ eI

NOLLYNOJMOD TVINIWNOUIANG | NOWVY .

Pa
T



LI S FON S

e — _
. ‘ T
Ss ss SL19CT | g€ koL Ll Wl T 4T 9 | Lo LT
£s | scr | s | or] | O +C. 81 | 08T 9 | JoL[ T
S sz 56| 08 | e elL 2N QLG 9 | ¢o Lo
Ss | osp Sb | Q@ et by ¢ C1 We| s | o0’ L
A | ese | o6 | T K oer | O W | os? s | LsEl¢
=< °Sr eb | @il el£h9 <C 1 O ST s | +s:4] C
<s osT | oL | O [ 35159 197 [LOST | 58 3 \sS[ 7
2 ST | o6 O T oe-obgl & S¢ SV v arrigl €
S [osy [ 05 [ O [ %o a0 o o¢ | SZe| € [SK&[ %
= Tosg 06| o | eriey oW or [ ST = 1ers =
37 TR OL | ol [ ers49] o [o0F | v | & NN g
™ W) ) ine u (gWIWA 1 (0cH™) WY " [(oZy w1) Say (451 3u *up) | (ww)o
SLLE dn3L xo8 INN10A NSS4 - QNN dwil 3y wn INIL INI0d
$9Mdn MY [ (4,)°dNIL 31dNYS SV) sV9 0 2040 | AL10YIA NOYIS | WOAOVA | ONII4WYS| 3SU3AVHL
i *ON LS’JLWM)ILVDO’I &-éé’— :’:E.L'V(] *3uod> ‘100ys éot 1531 SUOTSSTWI Noawva |

Y




= L [

O7| 9T | sE [ SOT[aile SH [ or [ ST

T Qﬂ...a W
AR NN 2 LM A AR N T
09. | 39T Sé | ol Oosel]l  SH | ot [ @ C [Sv T
ZEEEL/AN IRV B2 74 IPTT-Y-V B 7 1 R -3 2 T T |CVOT [ 0
7 | 57C | co6| OF | kL Shil. .o el v V74!
’9 | s9c | 2L T OCT [ eb B sHT| e | el % Mol S
Q7 s | s4| vel | e93rC Sk o' | 0T | T [Tt ¢
c9 ©ST S6 ov/ |Cegel| SseT| oF7 [ ecr L errory &
oy | o7 5J STV o eal U | &1 SCT s | Fo o %
°9 | osz | & | s/T | ey bl Ce 1 &T [ 5¢z < ool T
09 Sep ShE | SOT | east I T LT s¢ce I TRSTTT
o7 CLT I TS g [ G 2ar ¥ 2T ®
(3) (L) [ 3smamo WML | (g33) (0% uT) | oZH(uT) (3,) (g cur)] T cuni(e)|  on
[SEONIAWT ISV IR, (do) FAYTOA am|  (Bq) (S1) SWLL | Id AWML
0 WASNEONOO|  MAQIOH | ¥AIIW SWO RMA W | TSNS | a0 ama)  aem JHEL WONA | ONTIaWVS
(20T SGWL SVO| WAITId| ‘WEL TIHVS S SO | inssaid | Aurooma| dowss | _
UOTIO0S SBOID JOeIS JO OFIMEYOS _
0 ‘ON I7TFd 1 _ _ Y dp WeTorIFecD .
| Sov mmmﬁmehmhn.owamaum of3was [ S wwﬂv. — onuwmnwaw .
- /0 TeTaBqE IoUp] aqoxd %% o . T 1 N ® H 3o
L O (ugo) upu/en ‘ejmg e | v R $ 9Tl "ON XOf I3e4
up) ferg ey e e | g @ [ = "ON Xo§ STdues
! *eTq 912ZON pereIqITRD °*bay S B R S oL ~ *ON ury
o ON UOT3eOTITIUSpL 8T2ZON Qo WSSEM L 8-S -9 o3eq
| e B (37)w ‘qabusT eqoag TR 1 S T YT zoqexedo
~ <o S| cor[mwiLPE 4 ‘aIsToN peunssy : _ LA 3588
s | SR ;zmmmmql.muugsanﬁuﬁauaa. S S
o, | mi | S4 STMERARLIwRwy T SPT T T FEVTO NSEFOW awera

NOILLV¥OQ¥0D TYINAWNONIANE NOOHVH

. R ) ' ‘_ ¢ .
- , TR S SRR

-2




RO

- E—
ss | Ss0 ool |TSTIER Rl S8T | ST 0CT| 2 1 9775
X[ 3ZF [oor [ oFT [ e T T CT [ occ L <rmT
A A I R < B L R I e B )
T ©F [ sS@ [ ool [ O OFhsG]  FC oLe| L [ToMTL ﬂ
°9 [ e [ eor | oel [ orisL e | R oCe| L [kol|x .
K C9C | ool | OTT[ CF gL TR elE T [ HEIC |
@92 = sb orl | 24, “sui +8° 9S* oCT T | RS0 9
T Q9 096 5h ovl | QbepkL| o9 oy” OCT PERCERARID
"e7 [ 99c | £L [ SU | e o7 ] 2 Y CCl R G B 6 X
®9 °9z si ST e ekl TS sg | st T [vhel[E
=L 09T | So | SU[ 0S| Sy | o | =W T | werT
(4.) (1) Ino vy (g wp (OCH¥) WY [(0fN w) Sqy S| 3r cup) | (uw) e |
FLEIE NIl xo8 INNT0A UNSSINd - | OVIH LLEN Sy wn INIL 1N104
LRRLITL ] TNYS [ (4,)°dNIL J1dWYS SYI sV ‘g Do | .>‘..:ue.:> nvis WANDVA |- INITWYS| IS¥IAVEL|
T 'oN hmmhgé_ hglﬂbwlmll.waﬂdﬁ.«d *3u0d> ‘300ys Jol 35331 SUOTSSTWD zooE<¢lf\




. 20 -

| NOILVHOJYOD TVINIWNOYIANT NOOWVH

F| o el T [esoil] S+ | & el || T v @
o7 | ew? | o9/ Qtl | 0oL 28 & | ol® G | o
Q@9 | -ese | o Qil [ 33 S+7 g | ecT T el
09 | oxC.| 09 | erl |[e¥ <L [ ¢.| oF v 2P el 9l
@9 oSt | ol QT (/&L s ¥V g QLY < cg.el| L
09 TYZ | oel | oxl | 98382 S¥ | § .| e € | teel| &
a9 o7 | ol Tl |es +RL| 55 | st° oLV C L7 Ty G
2 AR 0T | oIt8L 57 |1 k| el | ¢ 7Tl ¥
77 | 95T X el |2t o8l 21 & T el® 4 ZT- &
09 oSy | oVl 0TI | estLL T & T oCv C eI BT
7 owg | oRT | ee [erkeL| 7% | &I | 9¢F [ Co®l| £
o9 oWe | 9] o] %J.ﬁ 3T [ o< [ T#° ¢ o
Gy owF | ool | on [@3%grl a9t | &1 |OCt | L g |V
[EA @y 1900 | WL | (39 | (0% ur) |.02H(GD) . | (do) B G| curE(e)|  ON
HONTANT ISV AL (do) ENTOA am|  (%d) (1) AWIL | Id “AVEL
€O uESNEN0o| wEdIod| wmiaw sw miq av | FIaWws | RO cairgl QEH | Jl WINOWA |  ONI'IIWYS |
OAT KEL SW|  MAIIId| aWElL FIIVS SW so_| dmosmid | AIOUWA| OIS | .
- UOT300E SBOT) OWAS 3O OTIRBNOS
a9 P T dd
(Bl E&Huawaammw uﬂﬂm | bww ” —
TeTIene JUTT SqoId , 99 JC T, ® H 39980
— p o —  (ugo) "upuy/gw ‘o3@d eI | ) SUT OZZ___ *ON %0d 93
4 Bupiies Iw3esH eqoad | Al "ON _Xog STdues
W Z T ENE T (cup) T erq eTzzoN peReaTIVO Bav | T 4 SSVYL *ON U
IJIP S0 7 "ON UOTJESTITIUSPL ST2ZON oC ol : , s3u]
[E s, § (3g)u ‘pbuwereqoad | 7 155 ~ I03e38d0
20 G [Oo~ [wim L O § ‘SIMSTON PANSSY K r MULS 3 UoTIwO0T
0CS | 555 |mu QW EE aanssaad OfIISwoTed
e | == $E  samemdinl WSTMY O 3wt



29 09T eol | 0Tl | 2s%s g8 ~.NT p. T~ sapr | £
©9 | 09 [ool |o8l [ esIB WG | 9T | $2¢| 9
Oo | ©9¢ [ool |oel |ogig] sSsC [ LT[ s9c Z
) CSC | 00 oT] Qr.ho% ST P- SI9C 8
Y [ ss€& | o9l ol |oesog| V& | .%T | 59C| L
OIS [ 0ol | o8l | Fh o8 J._W SN Q9¢ 9
Q9| SsE |eol | ST | albbC 28" | o7 | e%| *
RO | sse [eo/ [ OIT oI gL TL [ 0% @R ¢
To9| SC& | eol | 90T [erisL| €9 | v | e’| < |
Q9 027 w/ | gl | YWkl [4 w_\m_ X QLY v ﬁ
79 097 o7 | 30l | estL K44 Iz A~
) (4 ino T (gh) WA (0CH¥) NY ﬂ:&._...c KL (4.) %1 Amum.ww (utw) o 1N 104
il dn3L x08 INNT0A NSSINd aviK dil INIL
BT TU4RYS | (4,) dNIL JTANVS SY) s¥9 400 080 | ALIONIA | NOVLS | HAMDVA | JNITANYS| JS¥IAVHL

C "ON ._‘mﬁjzo;g \Vm.nmﬁva 4Iva °uod ‘300ys Soy 3$91 SUOTSSTWI zooscz

|




——T o s | %l |ereks| TL'| SP| v T |YHTs
s¢ | oic | oe | £olf LS| 8V’ 0t | oc ¢ | co.8] ¢
—ss | 92 04 c ol | 09'7h& s | Lt ol T | be.L] !
Ze 1 09C.| 08 | SOl |oshh8 98’ LE’ oL T 96 L | 9/
TC [ o9 oZ | sol |obCha| B¢’ ot ’ | olL?¥ T s L| L
se | 97¢C pZ | So/ |ST S| Er OET | SLO T o5 L] &
| cs | o9C s Tcol [ orona| CL |B@54,| 28C| ©% ZF L] G
e7 | o7 o0& | SYI | et &d L'l ¢/ o8¢ S R L] 7
09 | S5C Tz | ool | eoigg] sC Ll o8c S (L] S
o9 | s¢e0 SL| %9 ot ES8 g¢C | bl | o&cC s ge L | k
Q9 sec oL Sh |99 8 2 b 080G - STl &£
09 SSC oL Qb |08 50h e°'C b'l o/’C 5 Tec L ]| ¢
e9 | 9°¢ | qefg 08 OTES e T e | ST | os8C ] T Y
(30) () 3PTIN0 ol | (¢33) (oZH ur) | ocH(ut) (o) (Bq -up)| uri(e) ON
 hEEONIANI ISV1 ANEL (o) SAYTON p:Ar| (®%a) (S1) _ DAIL | Id AL
| WO uESNEINCO|  MAQIOH| ¥AIEW SWO XA LY TIGNS | RO "adId avEH L WONOWA | ONIIAWWS
| 94T L S AITId| "dWEL TIYS SO S\ MINSSTId | ALIDJOTEA| OIS
 uoT3oes 880D YOUIS JO JTIMSMOS
[ -/ *ON T3TTI L. ©___ dp 3ueTdr3zeco 3qnlL 303Td
fg-uT) by um ‘9aNsSsaxd O13e3IS bbb’ aooed D
Teraaed TOUTT 9q0xd 94 _ Y ® H 1033
(ugo) “uruy/gut ‘IR YT " cotaol *ON %0 T
: s furyges I93eSH aqoid A oo ‘o _Xog aTdues
y 1597 (*ur) et o1zzoN PeIRIATTED bav | T . _vnoy *ON Wy
[ 4§ 000 "ON UOTREOTFTIUOPL ST2ZON o€ SOk LR -9t -9 a3eq
o C. S ¥ [, S (33)u ‘u3busT °qoad J » FSOYT_ A WoC 103ex2d0
-Z LG gETm A L 4 ‘SIMSTON peunssy : P WOTSHy uoresol
SIL T Los[™ Z5LT_ emsseg oyxjaunred . '
e mon DR sameredua] JUSTREN - y\naoo >_ GV 3uetd
| | . NOILWMO4¥O0D TUINIWNOWIANE NOOWWM T

4 -

u -
{




. F
|

. - “?,(/

| RAMCON emissions test log shect, cont. DATE (- Qo= BA LOCATION Epelen TATEST NO. 4
TRAVERSE | SAMPLING VACUUM STACK VELOCITY | ORFICE DIFF. GAS GAS SAMPLE TEMP.('F) | SAMPLE IMPINGER
POINT Il!d[ xm Hg TEM.P HEAD. u PRE§SURE VOLUME3 - _ ._ .nox Igup. ' TE.IIP
¢ (min) (in. Hg) | 15 (*F) 4Ps (1n. H20N AN (in.H20) Vo ({t7) in out (°f) (*F)
2 | &0 3 J70 50 . 30 351.20 lles | BS | a5s ér
3183z | 3 |am |.50 | .80 95290 | 1o | 85 | ass | ¢o
4 1926 3 370 .85k .85 F5480 | wo S | 255 | Go -
c]%99( 3 |d76 |.Sb | 85 |¢s620| jlo | de | 950 |65
Li1%3a | 3 970 .56 | .8S BSg.50| 110 | a0 | 256 | 6o
21835 | 5 2370 | 15 |- 08 1%I120 | no | 9o | 350 |les.
318:33 | @ 370 | 11 25 8et.90) 115 | 90 | 245 | 5S
91841 | 6 a70 | 1.% 2.1 Be¥HO| 115 | 90 | 245 | §5
o |8 44 | 7] 3 | o | 30 €0 | Ns | 90 | a4s | 35
R . 20 | 2.0 |30 g75.30| Il | 90 | 245 | 55
jal8-50| 6 |37 | )6 | 2K gng.senl 1S | 90 | 245 | &4
‘I ———
. | !
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CALIBRATIONS



POSTTEST DRY GAS- MB’I‘ER CALIBRATION DATA FORM (Enqush units)

] "Lg:"&#' Meter box number c é"é a“

\IZL~435129;L,

Test number / Date - Plant
Barometric pressure, Pb = 20.3 :Ln. llg Dty gas meter nu’ber Z Oﬂos Pretest Y. ,
Orifice Gas volume Jespers o | ' Y
manometer | Wet test | Dry gas | test Dry gis meter t 1
setting, meter meter metet : fIflet [Outlet | Averagg e v, By (&4 + 460)
(an), v,), vy, (€5 [(ty )of (t4 ), (cd), Tike | Vacuum | ¥, & .
in. H,0 03 £e3 o nf. 'oi, K _of (9),_l :set.ting, 2 .(Pb + _é!l_)(tw + 460) |
R L °F ' min -} in. Hg \ 13.6
l o |wmpf | 76|32 | )0 Jf_v,'_s | S |Loo|)dy |
| 10 16,20 | Y% |134 |1o2 |ji®0 %] &5 loo|lLLy
J 1 {072 | 36 {85 /oi //94 1832 5 /ao /L
. ] v /W—- 7
® If there is only one themo-eter on the dry gu meter, record the temperature under t d
vhere . .
Vw = Gas volume passing through t‘ﬁet test meter, ft.3
Vd = Gas volume passing through t.he' dry gas meter, ft3
t, = Teapetat.ure of the gas in t.he wet test meter, °F.
td. = Temperature of the inlet gas of the dry gas meter, °F.
t dl = Temperature of the outlef.}uJ of the dry gas meter, °F.
o :
t a- Average temperature of the gdl in the dry gas meter, obtained by the average of t and t d °F.
AH = Pressure differential across. ‘orifice, in. nzo ‘ 1 °
Yi = Ratio of accuracy of wet test meter to dry gas meter for each runm.
Y = Average ratio of accuracy of wet telt seter to dry us meter for all three runs; .
tolerance = pretest Y +0.05Y. i
P, = Barometric pressure, in. Hg.
O = Time of calibration rum;-min.

Quality Assurance Handbook M4-2.4A

(€t)



posms-r DRY GAS ns-rhﬁa cn.:sm'rmu DATA rom (Bnqlish units)

Test nusber | Date ‘:“19 ﬁ Meter box humber t'. -Zit" Plant
' Barometric pressure, P, = a-@g :Ln. llg Dry gas meter m-berm Pretest Y
Orifice __Gas volusme . i’e(peuture me Y, .
manometer [ Wet test | Dry gas | Wet test Dry gas meter ' .
setting, meter meter metetr ' [Inlet |Outlet Average ' v, B, (t, + 460)
1(M1)1'o (ngo , (Vd;. (e, (tdl)’ (t3 ), | (&), '{;;e Vacuum Y, ] 3
n. v | setting, P, + t +
2 fe f: oy °; _ °F . | min :.:n.‘;: Ya ( 13. 6)( d)
LY RN P P '
2 0 O 18 Dot | 62 |84 el s [121] ot
2 10 [552% ’bo T8N0 |8 [958 Jwes| S (12 o

® If there is only one themo-et.et on the dry gas meter, te::ord the te-perlture under t d
vhere ‘ .
Vv = Gas volume passing throuﬂt t.ie wet teit léter, ft3
v p Gas volume passing through t.he dry gas meter, ft3.
t, Temperature of the gas in thé Vet test meter, °F. -
Temperature of the inlet gu of the dry gas meter, °F.

(ad
)
]

(a4
[-%
it

Temperature of the outlet ;ad of t.he dry gas meter, °F.

lad
[
U]

Average temperature of the gas ih the dry" gas meéter, obt-ined Hy the average of t g smdt,, oF.
Pressure differential actoss otifice, in.’ H,0. O -1 °
Ratio of accuracy of wet test meter to dry gas meter for each rua.

Average ratio of accuracy‘“oﬂue‘. test meter to dry gas meter for all three runs;
tolerance = pretest Y +0. OSY’.

-<-'< E
{ I | B |

Barometric pressure, in. R{

Time of calibration run; -1n._ );\

?". “wet L . H . '
o Quality Assurance Handbook M4-2.4A

@ o
" n

------
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(tt) .






PRI | ' 3) S N -

 STACK 'mnmm SSI(SOR CALIBRA!IOR DATA m

. . c el e
oL - . . R P . - .;,_ S e . [ . . PR
PURT IR . .- . + ‘;, A e . SR e . . o R .»,z., 3-‘

('r ' Date ¢ ~ Z-‘,;’ - % 3 | 'rhernocouple number /M&TA«TLE’(

Ambient temperatnre 22 'F Barouettic pressure 175 T ix_x.__ Hg
c:librator 5 E E Reference: nercury—in-qlan /'DO °F
S . I other

' Reference Themocoule
. Reference thermometer potentiometer '.rempe::atm:eb
- point Source® | temperature, temperature, difference,” .
, ' number (specify) °F : ‘F - y 4
‘ I0LET

| ——
100 Npuwment| 100 1|

|

e of calibration system used.

b .
. ref , °C + 27 - (test thermonm telng °C + 273)]
_ | . t 3¢ + 273 100<1.5%.

- Quality Assurance Handbook M5-2.5






- . (46). . o

. RAMCON ... Lo ,'-.-;f." Tl
- Lear Siegler Stack Sampler -
Heating Probe Calibration ;-
Probe No. 2. .  Probe Length ;
. . -
Date of Calibration 3 Z[[l 27 signature WC Mﬂwr\
Name of Company fo be tested )
Note: 3 ft. probe - 5 min. warmup
6 ft. probe - 15 min. warmup
10 fc. probe - 30 min. warmup
Calibration flow rate = .75 CFM
s
= 300
~t
g 251 |
g 200
§ .
B
10
< 50

TAavm WA TCTM™ 7 9

~ e, e e -



“7) - EPA QA MANUAL oL, fn
S Section No. 3.4.2)
Revision No. o

Date January 1 1980
Page 17 of 1t :
Date ."’/ 20 / ¥/ Thermocouple number 5
Ambient temperature /A °C Barometric pressure in. Hg
Calibrator [lea Reference: mercury-in-glass /
. . , . . . :
Other
N Reference Thermocouple
Reference | Thermometer Potentiometer Temperature
] point Source® | Temperature, Temperature, |Difference,c
numbera (specify) °c . °c L)
P bt [ g0r T 5532
32 F . T o
. iaM 3L F 32°F Y
0 ¢ o°¢ Lecu
AussN T S 7 b~ @ ,/a
6-25-% '

ABvery 30°C (50°F) for each reference point,
b‘l‘ype of cclibrat.ton systen ‘used.

100 :1? Ss.

Pigure 2.5 stack temperature sensor calibration data form.
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\43) ‘ : .
Do RAMCON ENVIRONMENTAL CORPORA‘I‘IOI!
‘Laar Stﬂlcr Scack Suglcr

| -—W .. or c.libnttg R L T
- Date =~ -~ - Signature |
Nozzle No. Average Diameter Nogzle No. Average Mn'nt'.'t
. 7 .200[.70: l."ul'.m—_-' .2%
8

9
10
11

12

Pitot Tube Calibration (s Type)

Pitot Tube Identification No. 5 Date 7//; ,8 Vi
Calibrated by: _"J0 Kee

"r' smz CALIBRATION | 6. n
' 4p (s)

20 20 v DEVIATION
S | SGSHw
727
' 73%¢]
755
796 |

PR &% 3 .7 [.1% 2%)
L T, (SEB) |.7%%

| | :
| AVERAGE DEVIATION = o(A OR B) = |¢p(-)-¢:,(A oR 3|
e | 'l't':,(smx A')-E,(smx 3)| ~MUST B2 < 0.01

L ' Cpa) = cpratd)_‘l/—a— A—:;L

Yora No. EED-17-1

+MUST BE< 0.01

;



(49) . , T
T ; EPA QA lmmu. vox. III
L : o - . Section No. 3.4.2
" RAMCON ENVIRONMENTAL CORPORATION = - Revision No. 0
Co e s : Lo R - - Date January 15, 1980
f: S AR e " Page 17 of 22

" Date 7/7-4) /g ’ | Thermocouple number Mﬂ‘"
Ambient temperatu:e Z(‘ °C Barometric pressure in. Hg
Calibrator / Reference: mercury-in-glass el

Reference
Thermometer Potentiometer | Temperature:
Temperature, Temperature, | Difference,C

.c . . .c b. L "l.; )

3gvery 30°C (50°F) for each reference point.
Brype of calibration system used.

Cf (ref te;n °C + 273 test thermom temp, °C + 273)]
( ""__L“Z‘L‘J‘T—Tr——ize temp, °C + t 9 100 <1.5%.

Pigure 2.5 stack temperature sensor calibration data form.

-
o



X. RAMCON PERSONNEL
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(50)

RAMCON Environmental Stack Test Team

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 ln\stitute of Memphis.

Sam Turner - Team Leader

Sam Tumer 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.






