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R A M C 0 N | ENVIRONMENTAL CORPORATION

RAMCON BUILDING 223 SCOTT STREET MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-7000 800/ 458-4567

June 5, 1987

Ms. LaQuita Miller

L.J. Earnest Company

P.O. Box 5339

Bossier City, LA 71171-5339

Re: Particulate Emissions Test - Plain Dealing, Louisiana

Dear Ms. Miller:

Enclosed are four copies of our report on the particulate emissions
test we conducted at your plant. Based on our test results, your
plant does pass emissions standards set by the State of Louisiana.
The average grain loading of the three test runs was in compliance
with State Standards.

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

Mr. Burns Doss

Department of Environmental Quality
Northwest Regional Office

1525 Fairfield Avenue

Room 11

Shreveport, LA 71101-4388

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

Sincerely,

M{/

G. Sumner Buck, III
President

GSBIII:kr

Enclosures
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I. INTRODUCTION

On May 25, 1987, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for
particulate emissions compliance at L.J. Earnest Company's
Stansteel continuous hotmix asphalt plant located in Plain
Dealing, Louisiana. RAMCON personnel conducting the test were
Ken Allmendinger, Team Leader and Shawn Greenwood. Kim Rea
was responsible for the final particulate laboratory analysis
including taring the beakers and filters and recording final data
in the laboratory record books. Custody of the samples was
limited to Mr. Allmendinger and Ms. Rea.

The purpose of the test was to determine if the rate of
particulate emissions from the plant's baghouse and the total
contaminants by weight (grain loading) are below the limits set
by the State of Louisiana.

II. TEST RESULTS

Table I summarizes the test results. The grain loading
limitation for EPA is .04 gr/DSCF and 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 Louisiana
are the same as those set by EPA,

Mr. Burns Doss of Louisiana's Department of Environmental
Quality observed the testing conducted by RAMCON,
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TABLE 1

SUMMARY OF TEST RESULTS
May 25, 1987

Test Grain Isokinetic Actual
Run Time Loading Variation Emissions
| 07:37 to 08:42 0.0187 gr/DSCF 94% 3.8 lbs/hr
09:13 to 10:18 0.0183 gr/DSCF 92% 3.9 lbs/hr
10:39 to 11:43 0.0229 gr/DSCF 90% 5.0 lbs/hr
Average: 0.0200 gr/DSCF 4.2 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 the State

of Louisiana. Therefore, the plant is operating in compliance with State
Standards.

I11. 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.

B. Problems Encountered: No problems were encountered that affected
testing.
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C. Sampling Site: The emissions test was conducted after a
baghouse on a rectangular stack measuring 49" x 33" with an
equivalent diameter of 39.4", Six sampling ports were placed
37" down (0.9 diameters upstream) from the top of the stack
and 83" up (2.1 diameters downstream) from the last flow
disturbance. Thirty points were sampled, five through each
port for two minutes each.

Points
on a Probe
Diameter Mark
1 *g 3"
2 14.9"
3 21.6"
4 28.1"
5 3.7
*Measurements include a 7]
5" standoff. 33 49n

37"

¥ 00000

gan |




IV. THE SOURCE
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Iv. = THE SOURCE

L.J. Earnest Company employs a Stansteel continuous mix asphalt plant
which is used to manufacture hot mix asphalt for road pavement. The
process consists of blending prescribed portions of cold feed materials
(sand, gravel, screenings, chips, etc.) uniformly and adding sufficient
hot asphalt oil to bind the mixture together. After the hot asphalt
mix is manufactured at the plant, it is transported to the location
where it is to be applied. The hot asphalt mix is spread evenly over
the surface with a paver and then compacted with a heavy roller to
produce the final 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 conveyor. The
aggregate is dispensed from the bins in accordance with the desired
formulation onto the cold feed system conveyor to an inclined conveyor
then to a rotating drum for continuous mixing and drying at
approximately 300°F. From the drum dryer the aggregate is dispensed
into a mixing chamber called a coater where the required amount of hot
asphalt oil is then injected onto and mixed into the dried aggregate in
a "pugmill" located at the end of the drum. The now newly -formed
hot asphalt mix is then conveyed into a storage silo from which it is
discharged through a slide gate into waiting dump trucks, which
transport the material to a final destination for spreading. The Trated
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 fired with natural gas and fuel oil 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 baghc;use and discharged to the atmosphere
through the stack. The design pressure drop across the tube sheet is
2 - 6 inches of water. The particulate matter, which is removed by
the baghouse is reinjected into the drum mixer.
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DATA SUMMARY

Plant
1. Manufacturer of plant A, ¥ .
2. Designed maximum operating capacity 3¢ TPH @ _f__ % moisture.
3. Actual operation rate 270 TPH @ < $ moisture.
4. Startup date ., /7 ¢ .
5. Type of fuel used in dryer ALY /lus y‘ﬁe/ .
6. Quanity of fuel consumption .
Aggregate
7. Name/type of mix Gravel STewe .
8. Percent asphalt in mix s 3.
9. Temperature of asphalt 32 5 .
10. Sieve/Screening analysis: $ Passing;
1" /e o 3/8" 77 pdo 2v
3/4" /> X4 c / # 70 a4
172" /o o $/0 27 #200 7
Baghouse
11. Manufacturer $ Jn s /L/e.,,,.; S
12. No. of bags S7Y . Type of bags Vo e x .
13. Air to cloth ratio . . Designed ACFM S%coo
14. Square feet of bags .
15. Type of cleaning; pulse jet — , reverse air '
plenum pulse s Other .
16. Cleaning cycle time K i~ .
17. Interval between cleaning cycle s .
18. Pressure drop across baghouse / psi.
19. Pulse pressure on cleaning cycle 9 O psi.
COMPANY NAME e DATE s-25-87

COMPANY REPRESENTATIVE é;;é Z ; Eilﬁﬂ Cé'f 42

Form #REC-03






PLANT DATA

COMPAN

PLANT MANUFACTURER 4,7;

[ DATE__§ - 25- ¥ Phone #  22&-T/L/°
NT MODEL NO PLANT TYPE (2 55—

MIX SPECIFICATION NO. lia D Y Z 42 % ol t OIL SPECIFICATION NO. Ac¢c-7o

TIME: START sTop___ AT, R.H. 3
_Fuen o (O VENTURT (]

TIME %QSDE Sgl'rjmg AGGREGATE ASPHALT 'IBIIPLE%TURE DI?‘?%(}AL@/
24 HOUR . o TPH °F

7:ee 74 | 235 o /2.4 | 385 /. o
275 1/ 2360 22, 5| 325 i
7/22 ] ,:L 2317 /3.5 | 3s < /. /

79 5 720 2 g | 2757 /. o
Qlce 7/ 22¢. 2 /(.9 | 2 ¢0 /. €
VAT 24 |sse, (34 1 2 70 L/
470 74 sz / 3.2 | 3es5 | 2/

giy s~ 7 ’,_ Z5¢._ ¢ /35 | Feo /.

900 77 2542 /3.3 | 350 /-2

7:/5 2 12547 (Y | 325 | /2
930 7% |23Y¢ (26 | 375 | L2
58 ¢.0 lz2530 /3.3 | 345 | /12
1080 5.5 253/ /3.3 | 340 /- Z
[0.15 5.5 |253.4 /3.3 | 320 /. /
1030 0 125/.2 /3. 4| 370 /-2
(0:5 6.0 |253.) /3.2 335 | /- Z

/oo | 6.5 1259.5 /3.7 | 320 /-2

form #REC-04



PLANT DATA

COMPANY NAME
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COMPANY REP.

DATA SOURCE
PLANT LOCATION

DATE

Phone #

PLANT MANUFACTURER

MIX SPECIFICATION NO.

PLANT MODEL NO.

PLANT TYPE

OIL SPECIFICATION NO.

TIME: START STOP A.T. °F R.H. )
FUEL oL (J vinturl O
NATURAL GAS{]| BURNER MIX Baghouse (]
TIME PROPANE (] | SETTING | AGGREGATE| RECYCLE| ASPHALT| TEMPERATURE | D
24 HOUR . TPH TPH oF
4 6.5 | 2529 /30 325 | sz
L350 -/ | 2¢0-0 /3.6 320 /-2
/Y5 4.1 | 260.7 /371 320 /.2
(2.0D
REMARKS :

Form #REC-04




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 211-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,' A Bacharach Instrument Company
Fyrite is used for the gas analysis.

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

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

Form #REC-07



VI. LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I. Field Preparation

A.’. FILTERS: Fiberglass 4" sampling filters are prepared as follows:

B.

Filters are removed from their btex 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 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.

II. 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 II, 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, v.eigh 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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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. 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 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 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 are 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. 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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PROBE RINSINGS: In all 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 1050C 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 II 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 aralysis 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
removing 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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Form REC#8 SAMPLE ANALYTICAL DATA FORM

Plant Locatmn(fJ Q. EWI Relative humidity in lab_#5 s
Sample Location L_{.}l W , Density of Acetone (pa) .7877 mg/ml
Blank volume (V) 200
Date/Time wt. blank & -26- %) Gross wt. /0? Y744 mg
Date/Time wt. blank 5-27-% / Gross wt. 79Y% . /70 T mg
Ave. Gross wt. Jo% - /o mg
Tare wt. y Ry ras ‘mg

Weight of blank (mg) .0¢00 & mg
Acetone blank residue concentration (Cg) (Ca) = (Mgp) / (V3) (pa) = (.00000:3 mg/g)
Weight of residue in acetone wash: Wa = Ca Vay Pa = (owwe) (200 )(.7453) = (;0002)

Run ¢ / | Run$¢ Z | Run ¢ S
Acetone rinse volume (V) ml 290 zo0 200

Date/Time of wt 5',-,,6- “é 7 Gross wt g 4990 /0/, /:77_5 ///,Q?;_}_
Date/Time of wt &-27-%7 Gross wt g L H9E T 101 T T3 ///:375-’&_
Average Gross wt g [/0C.4989 11O/, (772 11{].2780
Tare wt g KQ. d4n ol 1565 (i 22 cdf

Less acetone blank wt (Wa) g 0002 | . 0002 |, 0002.

Wt of particulate in acetone rinse (my) g D347 1 .0326 1,044
Filter Numbers $ &_.,-}97 56-1972 &}9@_
Date/Time of wt S - 20 -5/ Gross wt g 53 53 : 5_343— Lﬁé_L
Date/Time of w5 7€)  Gross wt g . S250 | 5360 |, 53t

Average Gross wt g S3s |, o056] :534"/

rarewt g |, S3A9¢6 |, 8389 |.533

Weight of particulate on filters(s) (mg) g D0SL 1, 0073. | .O043.
Weight of particulate in acetone rinse g 0347 1,.022¢ [, 047
Total weight of particulate (my) g 04z |, pn29y NaNIel

Note: In no case should a blank residue greater than 0,01

mg/g (or 0.001% of the blank weight) be subtracted from
the sample weight.

Remarks

/
S—
Signature of analystCZ%) T fj: G\, Signature of reviewer " 0'4//
T i 14




NAME: L.J. EARNEST COMPANY (13)

LOCATION: PLAIN DEALING, LOUISIANA date /25787 G/25/87  5/25/¢

SUMMARY OF TEST DATA RUN # 1 RUN # 2 RUN #

SAMPLING TRAIN DATA start 0737 09113 1039
finish 135 3¢ 1018 1142

1 Sampling time, minutes & &l &40 &0
e

2 Sampling nozzle diametey, in, Iin L 225 L 22 225
”
3 Sampling nozzle cross—sectional area, 17 fan L000276 000274 000276

Icokinetic variation T P4 92 20

Sample gas volume ~ metev conditions, of., Vi X, 83 X569 36,548

€@

Avervage meter temperature, K Tm BELY Boh 547

I ST ) B S

Average oriface pressure drop, in.H.0 AH 1,15 1.24 i.34
g Total particulate collected mg. Mn 40 .3 3.8 50,46
VELOCITY TRAVERSE DATA
~
o Stack area, f1t7 =} 11.3 11.2 11,2
10 Absolute stack gas pressure, in. Hg, P 0.0 0,02 A6, 02

11 Ravomelric pressuve, in, Hg. Phay 30,02 30,02 A0, 02

¢ M
Ee3

12 Average abesolute stack tempevralure, R Te Sk aHb4 Hé4

13 Average “N\/wvelocity head , ( Cp= .80 ) "N/ 1,17 1.21 1.25

14 Average stack gas velocity ft. / sec, Vg Té .79 a1
STACK MOISTURE CONTENT

1% Total water coliected by train, ml, Vic 4el.0 EOEZG 508.0

16 Moistuve in stack gas, % Bus bi.0 Wi, & Wi,z
EMISSIONS DATA!

17 GStack gas flow vate, dscf/hv., (000 's) fJad 1,438 1,478 1,5%
18 Total pavticulate concentration, gridscT (g L0187 L0183 CEEe

19 Tetal particulate concentration, lbheshr £ 3.8 KoY B

20 Toetal pavticutate concentration, lbs mbhtu e oo Lonoo JNINIR]

ORSAT DATH

21 Pevcent 02 by volume Coz 4,32 XL

o
[EY]
1]

22 Percent 02 Ly volume (2 1.8 13,

0
R

1.6
23 Pervcent 0 by volume oo L L

Percent N2 by volume 42 an . e RS

Buzzveale



Total
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contaminants by weight:

Particulate concentration ©

n.

mistd)

Where!

.
C
&

1k

R
“m(ﬁfd)

Run

Run

Run

#

H

= Concentration

= Total amount of pavticulate matter

vy gas volume through meter at

3 ey 90 b0 3
1 Co o= | 0,015 =& 5555

v

D

"GRAIN LOADING'

of particulate matter
corvected to standavd conditions, gr

standard

ar . Adect,

in stack
CAdeot,

gas, dry basis,

coliected, myg,.

conditions, cu,f1l,

@ LOIBRT gr ., Sdsof .

CHLEI gy, Adsof,

Jpee Fde ot

v,



vy

Wher

Run

Run

Run #

# 1. M

H

moleculayr

d

¢

t3
=

o
=X

(16)

weight:

= 0 U ECO,) + 0, 32050, + 0,2800C0 + %

Iy moelecular weight,lb. lbh,.~mole,

Percent cavbon diexide by volume

Percent oxygen bhasis),

by volume {(drvy

Percent nitrvogen by volume {(dvy basis).

Pervcent cavhon monoxide by volume (divy

Ratio of G, te N, in air, v/v,

Moeleculay weight of N, ov OO, divided by

Melecular weight of 0O, divided by 100,

Molecular weight of CG? divided L0,

by

.34 3 + 0.,32414.,8% 0.28¢

+ 0, F2013.8% 3 o+ 0,28¢(

ER R TR E A 4

FLORE ) 4 0, 320008 Y+ 0,281

Noo

diy basie),

basig).

Lo,

0%

A

-+

B8, 9%

a2 4%

S

3 ave LX)
pom 29

.,/ b,

\ o
T
y oo 2y

[EXI O

* o cpie
pom 29

I, A,

e
A

“ia

=3

EAT R

~ia e

W

iyl g



Water vapor condensed (17)

. = 0,04707
we

g5ld W

LIP -
Vo =l W, - W TR L N IS 2T i i
w“gstd f Mw P(sfd)

Where:

0.04707 = Conversion factor ff?fml,

) - . . 3

G.04715 = Conversion factor ft5/q.

= Volume of watev wvapor condensed (etandard conditions) scf.

Vv o = Velume of watev wapor collected in silica gel (standard coenditions)
Vf = Final vollume of impinger contents, ml,

V. = Initial volume of impinger contents

3] = Density of water, (0.002201 (b/mty,

R = Ideal gas constant, 21.8% (in.Hg.){cu.¥t./b.~moled){ R
| = Meolecular weight of water vapor (18.0 b /lb-moley.
Tutd = Absolute tempevature at standard conditions, a8 R,

Psfd = Absolute pressure at standard cenditions, 29.92 inches Hyg,

" ) \ SR e LAY 0 = N
Run # 1. vmc(ﬁtdb UL ANTOTY  (uBd L0 226 o, f i

Vm&g(%td) =00, TSy (16,0 = B cuL T

g o = BPOPY (WSO, 0 = S L f b
Furn # 2. vmc(ﬁtd) COLOMTOTPY (490,00 ST S TIN

wm 1715 [N ax A - F
ven (et 0L OWTIEY (12,0 b culfi

STy X Voo . COLOUTOTY (9L 00
Fun # 3 e Cetdd SRR N L ey CHSY e, )
v

N COLOWTLIEY (18,00 = RS R TR U &
waglatdl
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Moisture content of stack gases: B B e e v o

we !

Where!

L
3 = Proapovtion of water wvapov, by volume, in the gas stveam.

b

i

o vy gas volume measured by dry gas metev, (def),
Vo = Volume of water wvapor condensed covvected to standard
W . . .
gt d conditions {(scf),
v = Yolume of water vapor collected in silica gel covvrected to
wsaq L ,
atd standard cenditiong {scf).

22,46 + c o
R un ” l ' B W = amis cse sam eane Sers susn wme Sae eis beAe Huat Semn setn Sems e bane Seve ca e
5 3 I A RO+ 33,21

]
=

>

100 = 41.0

231+ b
R urn ﬁ :‘: : :E(l e oy eve vous tnis seta meae sues avse aeve brse sess anes Tevs es bees Samy sew gms svey mat e L _ J s L!_ j , ‘:| ‘:‘:

S3.1 0+ BT S, O QU ¥ 9

-(.' L]
Lvee 4ot vare womn ey tver nem sben veem dren sare ':f l U 0 e l+ ,l \ -;3 -:_;."
O+ Au 09
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Molecular weight of stack gases: M = Hr (lwﬂwq) + 1a (Buw),

]
¢

Where !

M

" = Meleculay weight of stack gas, wet basi

g, ¢(lbh./lbh.~male),

i

Md = fMolecular weight of stack gas, dry basisg, (lb.,./ b, ~maeled.

Fun # 10 0 M o= 29,3 (l- 4310 > «+ 1@ ¢ 410 3 o= 24,7 (b Alho~motled,

RFun # 2

=

H
o
£
¥

Cl- JMIE o+ 18 0 H1E 24,0

(. b, ~moled,

Rure 8 3. Moo= 2900 (Od- W12 0 o+ 18 0 412 o= 245 Olbh Al meted
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Stack gas velocity:

v =K, C, N AP avg. . LeBlavgn )
—— e . ]::u 4

3, o <

" ex -

Where:

V. = Avevage velocity of gae stream in stack, ft./sec.
© ¢
Kp = gO.49 fi/gec (g/g-moled~(mm Hgd) /  K){ mm H,0 °2

Hon

C = Pitot tube coefficient,{ dimencionless

AP = Velecity head of stack gas, in. H., 0
Pbar = Ravometvic pressure at measurement aite, (in.Hg),

P = Stack static presaure i, Mg,

P = Absolute stack gas pressure, (in.Hg) = Poar® Pg

P =  Standavrd absolute preseure, { 29,92 in.Hag ¥, -
“ LS

t . = Btack temperature, ( i),

T = Absolute stack temperature, ( R, = W& + (o

M. = Molecular weight of stack gas, wet basis, (lb/lb~molel,

Run # 1 Vom CESLNSY O BOY (1L LT T | e

( FRLTTV ftice

Tl R0 02 {2y

aa J A

Rure # 2. Vo= {85,049 0 80y (1,21 L e s TEOEY flise

N B S (e B g1

Léh
Furn # I Y CRE LYY JEOY 1 eny T e 81,18 ftige
IR 0024, 9%,
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Stack gas flow rate:

e T P

3600 i 1-B

S stk std

Wheve:

ch = lry volumetric stack gas flew vate corvected to

1) . . . .
astandard conditions, {(decf/hr).

A = Gross sectional area of stack (ft.)

-
A
*

4600

i

Cenversioen factor, sec./hv.
L.
1 = Stack tempevrature ¢ f),
o
T = Absclute stack temperature, { Rl

T'td = Standard absolute temperature, (SZ8 R).

it

Harometvric pressure at measuvement eite, {in.Hg.).

B = Stack static pressuve, {in.Hg.?,

P+ P
ay <

i

P = fAbsolute stack gae presceure, <in.Hg. !

med = Standard absolute pressuve, (29.92 in.Hg.)

Fun # 1: o o o o
30,02
o = 1438086 dsof/

i [ R]
g?x}n

AH00 (L1~ 810> £ 7E.TY 4 11,2

I;;l ll ,.] # :': : ........... e e e
a28 Ag.o2
[T [ m TH7ants decf s/
&&l 29 .92

Q_ o= 3600 (1~ 41%) ¢ 78.9%y ¢ 11,

3
'
1

i
[

Fun # 3

S0z
fi E&00 Ci- 412y O 81.18) ( Y - e of £
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Emiseions rate from stack:

CCoCa

F. e [T SOOI .. S o l |-~| , / h .
700 gy . /lb,

E = Emissions vate, b,/ /hr,

C = Concentration of particulate matter in stack gas, dry basis,
cavvected to standavd conditions (gr/dscf).

G = Iry voelumetvic stack gas flow vate corvected 1o
standard conditions, (descf/hr),

(. 0187) ¢ 1438086)
R un ﬁ 1 : r e wens baoe onnn sue asvs move v mabe w02 bens sorn so sets Free mame sie wene semn mwos sees o X s ::3 l b s
7000

(.0183) ¢ 14782159 -

Run # th., / hr.

oo

t3
it
~0

Run # 3

T
ii
H
i
s
H
H
H
§
i
S

OO0



0.,0024649 Vic+ (Vm/Tm)(Pbar+&H/13'6)

Tsokinetic variation | I = 100 TP o et Lt e o e o e = S s S e S v S s s 8 o . e . S 2 e

Uhere:!

Run #

Fun #

Rurn #

100

144

A

4

- 60 0 v_ P A

S i

Pevcent isockinetic sampling,
Conversion to percent.
Absolute average stack gas femperature,pR.
K «
Conversion factor, Hg ~ f1t"/ml ~ R,
Total volume of liquid collected in impingers and silica gel, m
Absolute average dry gas meter 1@mp@rature,ﬁR.
Ravometvic pressure at campling site, {in.Hg).
Average pressure diffevential acvoss the oriface meter, (in.HEG
Specific gravity of mevcury.
Coenversion geconds to minutes
Total sampling time, minutes,
Stack gas wvelocity, ft./sec,
Absolute stack gas pyessure, in,HMHg.

bt
Cross sectional area of nozzle, 1%,

1,15 |
S F0 07 A e

(0.002669) (491,00 + 554 13.6
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VIII. FIELD DATA
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IX.

CALIBRATIONS



Date

(29)

METER BOX CALIBRATION DATA AND CALCULATION FORM

T2 -8 7

Barometric pressure, P, = Jo./5 in. Hg

(English units)

Meter box number é/éifz

Calibrated by

wrt

Gas volume Temperature
Orifice Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter Inlet |[Outlet | Avg |Time
setting (Vw)’ (Vd), (tw), (td.)’ (td ), (td)' o),
in. H20 ft ft °F °F °F °F |min in. H20
248 0o~ ¢¥ .
0.5 6 | o) 79 Ug Lo 1987 1di3do.9875) 1602
R 3 )
1.0 s Bt 21 WD e [683 eors | a0t
5 .4 l’ -~
1.5 10 70 5.143 79 e L /60.73 \n\’-’A leo7i | 1645
X L 49
2.0 10 X 79 ]! 1 b |99.1? ‘g,.’o [oof3 | [ 7]o
3.0 10
4.0 10
|
AVE Jloodl |1.¢9
2
AH, t + 460) O
in, | an | - Y Ppltg * 460 e = 0:0317 AH & )
gol| 13.6 |1 _AH i~ P_ (t, + 460) v
2 Vd(Pb + 13.6) (t + 460) b d v .
0.5 ]0.0368
1.0 |0.0737
1.5 ]0.110
2.0 10.147
3.0 }]0.221
4.0 ]10.294
2 If there is only one thermometer on the dry gas meter, record the temperature
under td'

Quality Assurance Handbook M4-2.3A (front side)

Form #REC-02
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METER BOX CALIBRATION DATA AND CALCULATION FORM

( (English units)
Date v;"’_l 2-5 7 Meter box number Cs/éf Y2
- Barometric pressure, Pb = 90./3 in. Hg Calibrated by /’J'
Gas volume Temperature
- Orifice Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter Inlet {Outlet | Avg | Time
setting v, (v)), (e ), [ (e, ), [ (e, ), | (2 )),](8),
- (an), Y, ‘s v 477 9% d v, | tme
in. H20 ft ft °F °F °F °F |min in. HZO
0.5 6 pas o4 | 4875 45| 9925| ) 45
- : g4t 77 0% | 2295 was 5|, 9925 | ).
% 0
1.0 5 0’;,03,; 179 0 (5{4, s st |, 9997 | 172
g2 )
- 1.5 10 g/l gu_q{{ 79 =5 b Pq,w’ e lased |12/
2.0 10
- 3.0 10
4.0 10
iy ]
Ave | s8¢ 1. 69
2
+ e
el |, o Ve Byltg * 460) e = 0:0317 A £, + 460)
_ gol| 13.6 |1 AH i P (t, + 460) v
2 Va(Pp + 73.¢) (£ + 460) b ' d w
0.5 {0.0368
1.0 ]0.0737
B 1.5 {0.110
2.0 10.147
i 3.0 {0.221
4.0 10.294

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)

Form #REC-02
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No. qq Probe Length 4’

Date of Calibration /2 -/§F-§¥ & Signature [Z A. 74/6&«419.

Name of Company to be tested

Note: 3 ft. probe - 5 min. warmup
6 ft. probe - 15 min. warmup
10 ft. probe ~ 30 min. warmup
Calibration flow rate = .75 CFM

350

300

250

200

PROBE OUTLET TEMPERATURE (F)

150

100

50

- ‘o

o 2 4 5 6 b
Form No. FED-17-9 PRORE HEAT CETTINC (YY)
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Calibration pitot

(32)

PITOT TUBE CALIBRATION DATA

tube: type S size (OD) 5[; ID number _&/

Type S pitot tube ID number

Calibration:

date

|~ ¥-%7

HY

Cp(std) -

performed by /. / /‘4%Z,u5-'

l

A-Side Calibration

) J Apg. N b

cm (in.) cm (in.) C (s) DEV.

5 H.,0 H.,0 P
2 2

'f” /15 .7f .6‘

2 7‘/ J./S ogQ oo‘
— L F [. % , 7? 4 00

Average
.79
B-Side Calibration
cm (in.) cm (in.) C (s) DEV.
H,0 H,0 p

- 73 ). 5 wr , 0!

.7 1. (£ . 80 Lol

¥ .3 : 7j ioo

Average
» g .19
_ ac = C 8Pstg -
p(S) p(std) Apg
b -
DEV = - , <0.

_ Cp(s) Cp (must be <0.01)

Cp(A) - Cp(B) (must be <0.01).

~ Quality Assurance Handbook M2-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date /2-/7-¥ 6 Thermocouple number 44 C‘l)
Ambient temperature 2(./ "¢ °C Barometric pressure 2%. 7é in. Hg
Calibrator ﬁééz/ Reference: mercury-in-glass e
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °c °C %
# Ambsent 70°F 20°F
20 (% 2/ % 0@
T cF -
5 Z—_o & 23 f oel
Later IS
d /
A ﬂo, l”j o ©
d 212 F ~/9 F
:‘)a{?r - - ol
toe 03.1 €
/,/rvj 2 d
D td 244 °F 297Y F
ol . —.el
,/7‘7 < /23-3 <
E Anbrenvt ©
-~ - & -
S -25-%7 VA= 75 - 0 /2

aEvery 30°C (50°F) for each reference point.
Type of calibration system used.

C[Lref temp, °C + 273) - (test thermom temp, °C + 273)
g ref temp, °C + 273

] 100<1.5%.

Quality Assurance Handbook M2-2.10
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

. <d
Date /5 g )é Thermocouple number /¢/e+/oa(/o-r
7
Ambient temperature 23. 7 °C Barometric pressure 7= / ¥ in. Hg

Calibrator Z%égf’ Reference: mercury-in-glass L

other
Reference Thermocouple
Reference thermometer potentiometer 'I‘emperatureb
point Source? temperature, temperature, difference,
number (specify) : °C °C %
[t ° -
/” 7{ ; 7 7/— UF o o Z
# /flhb/(t/f
ff < < . L -4
/ﬂ l/("/'{
C An é/""{ °
- o"“ 0/0 )
zs-w7 | 75 2 | 75 &

aType of calibration system used.

b[Lref temp, °C + 273) - (test thermom temp, °C + 273)] 100<1.5%
ref temp, °C + 273 -

Quality Assurance Handbook M5-2.5
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date 5~ / G- F /é Thermocouple number /(of Ay
Ambient temperature _Z J °C Barometric pressure 3<-./< in. Hqg
Calibradtor (‘ix? Reference: mercury~-in-glass b///
other
Reference Thermocouple

Reference thermometer potentiometer Temperatureb

point Source? temperature, temperature, difference,
number (specify) °C °C %
# /50////1J Joc ¢ /00 C c)/o

wa-/c"f
o 2 g/ °c’ , <@ d

/6 A%ﬂlk(#f’ ¢3 < ‘ <7 ’//

51547

75 %

75 F

aType of calibration system used.

b[jref temp, °C + 273) - (test thermom temp, °C + 273)

ref temp,

°C + 273

Quality Assurance Handbook M5-2.5

] 100<1.5%.





