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R A M C O N ENVIRONMENTAL (CORPORATION

RAMCON BUILDING 223 SCOTT STREET MEMPHIS, TENNESSEE 38112 TELEPHONE 901 / 458-7000 800/ 458-4587

September 26, 1986 T

oo

AR pnl
ADNGT -0
Mr. Ken Bruchey
R.F. Kline, Inec.
P.O. Box 665
Frederick, MD 21701

Subject: Particulate Emissions Test - Frederick, MD
Dear Mr. Bruchey:

Enclosed are four copies of our report on the particulate, SO9 and
SO3 emissions test we conducted at your plant. Based on our test
results, your plant does pass both EPA New Source Performance
Standards for particulates and those set by the State of Maryland
for particulates, SOg9 and SO3. The plant is operating in
compliance with State and Federal Standards.

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

Mr. Craig Holdefer
Maryland Air Mangement
Air Pollution Control
P.O. Box 13387
Baltimore, MD 21203

You will need to keep one copy of the report at the plant. We
certainly have enjoyed working with you and look forward to
serving you again in the future.

Sincerely,
et 7

G. Sumner Buck, III
President

GSBIII:kr

Enclosures
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I INTRODUCTION

On September 9 & 10, 1986, personnel from RAMCON Environmental
Corporation (REC) conducted a source emissions test for particulates,
S0z, SO3 and H2S804 (combined) emissions compliance at R.F. Kline's H
& B batch mix asphalt plant located in Frederick, Maryland. 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. John Biggs was responsible
for the SO2 and SO3 analysis. Custody of the samples were limted to
Mr. Biggs, Mr. Ailmendinger and Ms. Rea.

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

II. TEST RESULTS

Table I summarizes the test results. The grain loading limitation for
EPA is specified in 39 FR 9314, March 8, 1974, 60.92 Standards for
Particulate Matter (1), as amended. The allowable particulate emissions
for the State of Maryland are the same as those set by EPA. The SO0q
and SOg3 allowable emissions for the State of Maryland are 500 ppm for
SO9 and 35 mg/m3 for SOg3.

Mr. Craig Holdefer from Maryland's Office of Environmental Mangement
observed the testing conducted by RAMCON.
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TABLE 1

SUMMARY OF TEST RESULTS
September 9 & 10, 1986

Test Grain SO09 SO3
Run Time Loading Emissions Emissions
1 08:49 to 10:05 0.0396 gr/DSCF 26.6 ppm 65.3 mg/m3
10:45 to 12:00 0.0396 gr/DSCF 42.6 ppm 8.5 mg/m3
3 07:32 to 08:47 0.0321 gr/DSCF 20.8 ppm 10.9 mg/m3
Average: 0.0371 gr/DSCF 30 ppm 28.2 mg/m3

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 EPA and
the State of Maryland. The average SO9 and SO3 emissions was also
below the allowable limits set by the State of Maryland. . Therefore,
the plant is operating in compliance with Federal and State Standards.

III. 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 30" x 44.5" with
an equivalent diameter of 35.8". Six sampling ports were
placed 24" down (0.7 diameters upstream) from the top of the
stack and 95" up (2.6 diameters downstream) from the last
flow disturbance. Twenty four points were sampled, four

through each port for three minutes each.

Points
on a Probe
Diameter Mark
1 *g 8"
2 17.3"
3 24.8"
4 32.3"

44 .50
Measurements include a 30%

6.0" standoff.

24"

—*@-@«@9%

95"




IV. THE SOURCE
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Iv. THE SOURCE

R.F. Kline, Inc. employs an H & B batch 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, ete.) uniformly and adding sufficient hot
asphalt oil to bind the mixture together. After the hot asphalt mix is
manufactured at the plant, it is transported to the location where it is to
be applied. The hot asphalt mix is spread evenly over the surface with
a paver and then compacted with a heavy roller to produce the final
product.

The following 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 weigh
conveyor then to a rotating drum for continuous mixing and drying at
approximately 300°F. The dried aggregate is pulled by a bucket elevator
to the top of a gradation control unit which separates and stores the
aggregate by size., The required amount of each aggregate is dispensed
into a weigh-hopper and from there, into a pugmill where the hot liquid
asphalt is mixed thoroughly with the aggregate. 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 dryer uses a burner fired with coal and propane to heat air to
dry the aggregate. The air is drawn into the system via an exhaust
fan. After passing through the burner and the mixing drum, the air
passes through a baghouse. The baghouse 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 1 - 6 inches of water. The particulate matter, which is
removed by the baghouse is reinjected into the pugmill. The following
sketch shows a typical batch mix asphalt plant.
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DATA SUMMARY

Plant

1. Manufacturer of plant H&B .

2. Designed maximum operating capacity 3SQTPH € % moisture.

3. Actual operation rate 250-30rpH @ $ moisture.

4. Startup date .

5. Type of fuel used in dryer

6. Quanity of fuel consumptzonm;@_‘_m_;%\ ITO‘RI\ /‘ 00

gggregate

7.'~-Name/type -of mx .

Y v

8. Percent asphalt in mix - 6 5 O s.

9. Temperature of asphalt _3RFC) .

10. Sieve/Screening analysis: % Passing;

3/4" . ... 3 . ' R
‘1%2!. e ' YU—— ) -~ §200°

ll_mnufacturer HéLEl e e .

12, Nc;. ofv bags 1&1 | ' . Type of bags_:| _' .
"13 ‘Air to cloth ratlo '2, \ . . Designed ACPM - .~ .

S i Ran e ¥

} ]:4. Square feet of bags I

15.'1‘ype of cleam.ng, pulse jet -/ ..o 4 Yeverse air L

plenum pulse ' , other .. .. . S

16. Cleaning cycle time : .LL .

17. Interval between clean:mg cycle - 50 X, : .

18. Pressure drop across baghouse 44 psi.

; 19. Pulse pressure on cleaning cycle 120 psi.

l company NaME_R. F. Klvie jlw:_ ' DATE % V3 i W A\

A AN o " re. U TR




| PLANT DATA )

COMPANY_NAME ROyd F K\me Inc.

coMPANY REP. HE R DATE_Sept , \Q&¢  Phone #3012662:1189
DATA SOURCE '

PLANT LOCATION_fFyodiovic, MD

PLANT MANUFACTURER ' PLANT MODEL NO. PLANT TYPE RO%W\\
MIX SPECIFICATION NO. OIL SPECIFICATION NO.

TIME:  START STOP A.T. °F R.H. L)

FUELOILD

W'(Wﬁim FTRES

“REMARKS:




PLANT DATA (8)

compaNY NAME RAoyd F. Kine , Tne
COMPANY REP. DATE_SDY \O, Q&  Phone KZONZAZ-VT6L

DATA SOURCE
PLANT LOCATION FranioniQiK, MD

PLANT MANUFACTURER H & R PLANT MODEL NO. PLANT TYPE BQYCW
MIX SPECIFICATION NO. OIL SPECIFICATION NO.

TIME: START STOP A.T. °F R.H. L

REMARKS :

|
"J
J

—_ (IR S Y
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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



i P I i P

VI.

LABORATORY PROCEDURES & RESULTS
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LABORATORY PROCEDURES FOR PARTICULATE SAMPLING

I. Field Preparation

A.

B.

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

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

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

Approximately 200 g of silica gel is placed in a wide mouth "Mason"
type jar and dried in an oven (175°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 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.

I. 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, weigh the sample, and use this weight as a
final weight.

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

page.
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PROBE RINSINGS: In all tests, a probe wash-out analysis will be
necessary. These 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
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 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 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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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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LABORATORY PROCEDURES FOR SO2

Pour the catch from impingers two and three into a 1000 mi
volumetric flask. Bring the solution in the flask up to the
required 1000 ml volume by mixing it with deionized distilled water,
then mix thoroughly. Pipette a 10 ml aliquot of sample into a 250
ml Erlenmeyer flask. Add 40 ml of isopropanol, 2 to 4 drops of
thorin indicator and titrate to a pink endpoint using 0.0100 N
barium perchlorate. Repeat the titration with a second aliquot of
sample and average the titration values. Replicate titrations must
agree within 1 percent or 0.2 ml, whichever is greater.

Prepare the blanks by adding 2 to 4 drops of thorin indicator to

100 ml of 80 percent isopropanol. Titrate the blanks in the same
manner as the samples.

LABORATORY PROCEDURES FOR H4SO04

Pour the contents of the first impinger into a 250 ml graduated
cylinder and bring the volume up to 250 ml with 80% isopropanol.
Transfer the contents to a storage container and add the filter.
Shake the container to coat the isopropanol solution on the filter.
If the filter tears, allow the fragments to settle before taking a
sample. Pipette a 25 ml aliquot (100 ml aliquot is too large for
these particular samples because of the strength of the solution) of
this solution into a 250 ml Erlenmeyer flask, add 2 to 4 drops of
thorin indicator and titrate to a pink endpoint using 0.0100 N

barium perchlorate. Repeat the titration with a second aliquot and
average the titration values.
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form REC#S8

Sample Location

Blank volume (Va)

SAMPLE ANALYTICAL DATA FORM
Plant Location R . /i [d,uw L Relative humidity in lab ¢ 9 L3
W LW Katr Density of Acetone (pa) .7853 mg/ml

200 m

pate/Time wt. blank G-/5-86 cross wt. 98 3340 mg
Date/Time wt. blank 4~/( - Gross wt. _ 48,339 mg
ave. Gross wt. _98.2340 mg
rare wt. _§8. 3338 mg
Weight of blank (mgp) .000 % mg

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

(Ca) = (Map) / (Va) (pa) = (.0000(3 ng/q)

Wa = Ca Vay Pa = (00008 )( 20D )(2953) = (LW )

Run$ | |Rrn$? Run $5
Acetone rinse volume (Vay) ml 200 20b 200 ‘
pate/rine of wt9-)5-8L crosswt ¢ [99.9432197,4111 98729]
- pate/rime of wt 9 1o -8 { crosswt g |4,9431 1981R 0 |
Average Gross wt g i e 7.LH 1) 98. ng l
Tare wt g 197 78 ES', L1106
Less acétone blank wt (Wa) g 0003 |. a | 0002
Wt of particulate in acetone rinse (m;) q . 11158 .1& JIR i—.
_ Filter Numbers # IQ' [- lbﬂ;& CM'!H:[E Q’[~lé§0
Date/Time of wtq-.ls -§6 Gross wt g _&Q@Q i _5f80 ' 583‘3 ,
Date/Time of wt§-16 -8l Gross wt g nﬁaé [ 1. 5580 9290 |
' Average Gross wt g __Sj).(_p& . §390 |.SA9-
rarewt g |,9304 |.95196 | .5200
" Weight of particulate on filters(s) (mg) g Mq ' ngq . QO?Q—/
Weight of particulate in acetone rinse g ! [ﬂﬁ& . 133«'} .l I&S’
g 2 16’ 7 P [&.7—,

Total weight of particulate (m,)

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

1. 197 |

Signature of analyst a/d’ﬁ\, @QQ\‘ Signature of reviewer
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SO, ANALYSIS

(Method 8)

Plant /{/ //ﬁp Date ‘/ﬁ_l’(/gé
Audit Samples
”
Audit Number

A B A B A B A B
| Ysoln (ml)
| Va (ml)
N ~ (N)
V¢ (ml1) '

Vm(std) (dsem)
Csoz (mg/dscm)

'Ky = 32.03 mg/meq

SO9 Analysis for Impinger 2 & 3 Combined.

Run Number 1 2 3 Blank
. A B A B A B A B
 Vsoln (ml) pee___| oo | 1900 | 1ppo | jpoe | Jooo
| Va (ml) l2 117 1) 12 )7 /0
N (N) oo | Aomw | Ry | aowo | pom |agoo
Vy (ml) 3.7 37 5. 9|59 3.0 3.0

v td) (dsef)
Cso, (1b/dscf)

v . P o

K3 = 7.061 x 10~ 1b/meq

Analysis performed by: é‘% Approved by: é@/
y ¢
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H,S0g, ANALYSIS
(Method 8)
Plant W/ //./45 K Date 7/1.1 /3{
Audit Samples
JAudit Number
A B A B A B A
Ysoln (ml)
Vg (m1)
N (N) K
V¢ (ml)
Vin(std)  (dsem)
Cs0, (mg/dscm)
Ko = 32.03 mg/meq
‘ , 1
: 3—~d—3-Combineds
1o, i u;so? Analysis for Impinger .
Run Number ' 1 2 3 Blank
A B A B A B A
Vsoln (m1) 50 |22 | 282 | 242 240 | =42
Vg (ml) 2o | 20
N (N) Q-0(0D [0.019% |2.08p ] 0.0/00 |%. %00 | 2.0n
Vi (ml) i X2 74 4 22123 131 139

Vm(std) (dsef)

Cso, (1b/dscf)

Analysis performed by: %ﬁ
/

Approved by:
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CALCULATIONS
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NAME: R.F. KLINE, INC. (17)

LOCATION: FREDERICK, MARYLAMNMD date FAOPRE 90988 /10748
SUMMARY DF TEST ATH PUN # 1 RUN # 2 RN #

SAMPLING TRALN DATA start 0B 4y Lo s 0732

Finish  10:0% 12:00 0647

i3 Sampling time, minutes (2] s T2 T2
2 Sampling noezzle diameter, in. Lin 200 L2400 L 200
3 Sampling nozzle cross—~sectional area, 17 fan Lo00214 000218 Lano2ile
b+ Teokinetic variation I 9% %5 G
G Sample gas volume — metevy conditiens, of. Vi YL 62 59,24 59,468

< . .o v

6 Average meter tempevratuve, R T ] e 539
K Avevage oriface pressure drop, in.H.0 AH 2.23 2,22 2.25
g8 Total particulate collected mg, Mn 151.7 151.1 127.7

VELQCITY TRAVERSE DATHA

v}
9 Stack avea, ft7 A 9.4 .4 .4

10 aAbsotute stack gas pressure, in. Hg. Pg 31i.62 31.02 31.00
11 ®#Barometric pressure, in. Hg, Pbay 31.02 31,02 31.00
12 Avevage absolute stack temperature, R Te 681 &80 679

13 Average "\/wvelocity head , { Cp= .84 ) “\N/AP 1.47 1.48 1.49
1% Average stack gas velocity ft. / sec. Vg 23 oy 5

STACK HMOISTURE CONTENT

15 Total water collected by train, ml, Vic 183.0 126.0 202.0
16 Moisture in stack gas, % Bus 12,7 1.5 13.4

EMISSIONS DATA:

17 Stack gas flow vate, decf/hy., (0060's) GQisd 2,213 2,213 2,235
18 Total particulate concentration, or/dscf Ca 0396 L0396 L0321
19 Total particulate emissions (bs/hr E 12.5 12,3 10.2
20 Total 8O0 concentration, lbs/dscf c! Lagoooy ,0000607 000003
21 Total 80, emissions lbs/hr £ 9,80 15,47 7.73
ORSAT DATA
22 Percent CO2 by volume caz 3.0 .0 2.8
23 Percent 02 by volume 0z 17.6 17.0 16,8
24 Pevcent OO0 by wolume Co My L0 L
25 Percent N2 by volume NZ a0.0 an.,n 0.4



Livy

Tt

1

bar

13.6

Run # 1

Run # 2

Gac

Volume

s nee
(9
\

s et

m

= Oyy Gas

= Thry Gas

=  BRarometyvric

= SHtandard abselute

Yolume
Voiume

Y es

e,

thia
e S

Lagl SR

“Sure

wagh

uy e d

at

meter

(18)

at

sy metey,

criface meter,

presesure, (29,92

= fibsolute temperature at meter °R

cu.ft,
in., Hg,

in. Hg.,)

=  Standard absolute tempervature ( %528 R)

= Average pressure drop across oriface meter, in.H,0

= Tiry gas

=  Inches

Vilstd)

Va(std)

VoL .
mietdl

water

meter

pe

= 17, 464

17,460

roin

calibration

ches

factor

Hy,

(L0140 57.462)

{59.21)

Y48

(31.02) +
13.6

oM s ks ke B bues arad boss sens bime sare oeve mve Seme seun

557

e ] y;;;

S S

(31.00) +

13.6

S
93y

standard conditions,

cu.,ft,

dsc¢

.83

dsec

o0



Totsl

Where!

(¥

Ymistd)

Run # 1:

Run # 2

Run # 3:

contaminants by

(19)

wetght: TGRATN LOADIHNGS

Farticuiate concerdtration © gv, Sdeot.

it e g v

1 -

Concentvation of particulate matter in stack
corrected te standard conditions, gv./dsct,

gas, dvy basis,

Total amount of particulate matter collected, mg.

[vy gas volume through meter at standavd conditions, cu.ft.

. , ey o
C_= | 0.0154 3L ~23L.7 = 0396 gr./dscf,

in
s
e}

= 396 gy, Sdscf.

n
S
fi=
1
i

' gr 27.7
C, = | 0.015% 2& ‘ 127, = 0321 gr./dscf.
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heye:

T
%0,
ZN,,

e

Run #

Bun #

Run #

0

LAy

d

Md

(20)

wetght

B C0LY « 0 B30 0+ 0280500 + XML,

vy moleculary weight, b, lb.~mole,

Percent carbon diexide by volume (dry hacig),
Percent oxygen by volume {dry basis),

Percent nitrogen by volume (dry basis).
Percent carbon monexide by volume (dry basis).
Ratio of 02 to N2 in air, v/v,

Molecular weight of N;2 ey CO, divided by 100,
Molecular weight of O, divided by 100,

e

HMolecular weight of CDﬁ divided by 100,

= 0.0 3.0% ) + 0,.32(17.0%Z ¥ + 0,28¢
= 044 C 3,0%Z ) + 0.32017.0% ) + 0.28¢C 0% + 80,0%

G.uhd 2,87 3 + 0.32¢146.8% 5 + 0.28¢C 0% + 80.4%

0% + B0.0% ) = 29,72

lb./lb.-mole

Yo G 9
Y= 29,2

th./tb.~motle

Y= 291
lb./ib,~mole



Watev

Wheve:

0.04707

6.04715 =

wcsfd
\Y

'usqud

Run # 1.

"t

Run & 2:

Rup #

Vapay

i

candensed

Conversien factor

Conversion factor

Volume of water

Finmal volume

Initial

Density of water,

¢

f

volume of

F13/mi.
ftg/g.
vapoy col

impingey

impingey

(0.002201

' e 0L MTLE

tected

0. 04707

in

contents,

contents

tbh/7mty,

silica

— e - ——

ge |

(standard

= Voelume of watev vapor condensed (standard conditions) scf,

Ideal gas censtant, 21.8% (in.Hg.}(cu.ff./lb.~mole){°R}

Molecutlar

Absolute temperature

Absolute pressure at

Yuctsta

weglatd)

Vwc(gtd)

vwgq{std)

i

weight of water

(0.04707)
(0. a8715)

(0.04707)
L0, 0N715)

(O T a7)

(0L 0uTLE)

vapoy

(175.0)
¢ 8.0)

(189,00
R

(1.0

i

standard conditions,

at standavrd conditiens,

29.

b

2l

e

th/ lbh-mole),

528 R,

-
g2

cu L

cu,

inches Mg,

conditions)
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Moisture

Where:
R’ un
[

%
i

Yegtd

Msgstd

Run # 1:

)

-~

Run #

coentont

of ot

Pyropoartion

Iiry gas vol

Volume of water

conditions
Volume
standard ceo

Wi 8,

2 -
W

a8,

?.

of water

acl e

of watey kv wval

vapayry,

yme measured by dv b

vapoey cendensed
(et i,

vapaor
nditions

[

collected

fgef).,

.
¥ e
vt

L

4+ 59,02

X 01

~

“~

-+

8,2 + .3

¢ o+ 3+ 58,83

2.1 + H

1+ -3 A

e

i

in

wume

orvected

silica

-

o

o = 1

the

to

el

gtd
".'.' + Y

gas stream.

meter, Cdefd.

standard
corvected to

]

o f

"e

A

o~
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Molecular
Where:

M
s

a

Run #

[y

Run #

Run #

weight of stack

#

H]

Molecular

HMolecular

.

gasces,

weight of stack gas,

weight of stack gas,

(1- 127 ) + 18 (

127

D S S D B S < I S R ¥

134

wet basis,

dry basis,

) o= 27,8

23
-

{Ib./tbh.~mole).

{(lb./lb . ~moele),

(. tb.~mole),

(it . A lb.~mole),

A emoted



(23)

Stack gas wvelocity:

Caveyg, )

I
]
) N . e H. SRR .
U xyﬁ AP * ava., -
]

Wheye,

v =  Average velocity of gae stveam in stack, ft./sec.
- -y 1
K = S5.49 ft/sec (g/g-mole)—-C(mm Hg) ~  K){ mm Iuo \m

C =  Pitolt tube coefficient,( dimensiaonless ),

o
i

Yelocity head of stack gas, in. H,O.

£

-G
i

Bavrometric pressure at measuvrement site, (in.Hgl,
Iy = Htack static precssure (in.Hgd,
P = fiheolute stack gas pressure, (in.Ha) n,vrmﬂ+ mo

1n+a =  Standard absolute pressuvre, ¢ 29,92 in.Hg ).

L = Stack tempevature, CCfy.
ﬂﬂ = Absolute stack tempevatuve, (“RY. = 4ao + +m.

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

Az
=4
=
3
[y
<l
il
X
4
£

49y ( .84)

-
fote
-
o
o

y Efa caun 4mae sese 4420 e smen 9023 e Snmn v S smme mrow S Qw.;ﬂ ft/se
VL3102 (27.,78)

it

480
2. Vo= CBE.WS) (L84 (1.8 TN, | - 4,11 fi/se
SOOELL02)(R7.69)

ot
(o]

Fun ¥

i

aTY

H 3. Voo ol . G RO TR+ . et e 1 s e e e . s - 9, P
N L a0 027 .61
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Dtack gas Tlow rate;

G

S

v
i
.
2
el
S
—_
_—
Pl
-~
—3
ot it e

“ﬂ__~_"
-
W b
fo
S

Wheve:

& = ry volumetric stack gas flow rate corrected to
standard conditions, {decfs/hr), .y
(&} = {ross sectional area of stack (ft.37

3400 = Conversion factoey, sec./hy.

A&
Y

1 =  Gtack temperatuve ( F).

<
T = fhselute stack tempevature, ( R).

o

Standard absolute temperature, (528 Ry,

Pbar =  Rarvometyic pressure at meacuvement site, {in.Hg.).
P = Htack static pressuve, {(in.Hg.).
P = Absclute stack gac pressure, {(in.Hg.);, = P___ + P_

P = GStandard absclute pressure, (29.92 in.Hg.?

Q = 3600 (1-.127) ( 93.40)

~
&
+
~
i
i
i
I
i
I
i
i
H
i
i
ft
r3
r3
[ou
i
rJ
[
D]

decf /s

Run # 2: - - - -

528 31.02
L DI SR e | 2213

8] d = 34600 (1-,135) ¢ 9u. 11
&u0 29.92

G
e ]
%1

dscf /s

o~

fad
4
o
.

i - f
Hog = F600 (1= 1303 ¢ GU.BE) ¢ 903 | ceeeen |
|

f
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Emissions rate from stack:

Wihveye !
o= Emisgioneg vate, i, b,

. = Concentration of pavticulate mattey in stack gas, dry basis,
corrected 1o standard conditions (gvSdecf),

0 = Dry volumetric stack gae flow vate covrected 1o
standard conditions, (dscf/hv).

Run # 1: E EE e o e e = 12.% b, / hr.

(.0396) ( 2212903
Run # 21 E = e e e e e e = 1

7000

ha
Lh

th. / hy.,

(. 0321) ¢ 2234729)
Run # 3. E = e i = 16.2 ibh. / bhr,
7000
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Teokinetio vaviation o T = 100 ¥

% 0.00266% W, v 0V AT 9P +BH/1L3.6) |
; &0 0 N P A i
= T f

R -
Wihver e

I = Percent isckinetic sampling,

igo = Donvevsion to percent,

T = Absolute average stack gas femp@rafure,ﬁﬁ.

0.002669 = Conversion factor, Hg - ft°/mi - °R.

L = Toetal volume of liquid collected in impingers and silica gel, o
T =  fibselute average dry gas meter Temperature,“R.

P = Harometric pressure at sampling site, {in.Hg).

AH =  Average precssure differential acrose the oriface meter, iin.HEG
13.6 = Specific gravity of mercury,

40 = Conversion seconds to minutes

%} = Total sampiing time, minutes,

Y = Btack gas velocity, ft./sec,

P =  Absolute stack gas pressure, in.Hg.

o]
2 = Cross sectional area of nozzte, ft°.

57.6 2.23
Run # 1: S | 31,02 4 e
(0.002669)(183.0) + 540 13.6
I = 100 x 681 924 000 400m 2nss Gr4s 4145 sans s0mn ane bute dmie Sues St st Snee s Soat Sete Sa0e bete oY So0e Sree seke Soes boes 4e0e Mot s SR MBS iic bosc A aims miea At Sets bas sebt 4ces Sere S098 Sod8 sova eree = S '/".

0 ¢ Y2 ) O 93.80 ) (31.02 ) ( ,000218

59,2 2.22
Run # 2: e e oo v e T1,02 4 e

(0, 00266920196, 0) + 557 13.6
I = 100 X &80 o s s e e e+ o 1 4 e e e S 0 e 1 5 e -~ g e s o e . e 2 e e e e s o A P

&0 C 72 ) O 4,11 ) (31.02 ) ( ,000218 )

i
Ia)
A
ot

7l

0.7
HFun # 3 e e 31,
i + Y
I 100 ¥ LTFY - e s eee e v s S35 0 88 21 e s e 200s s o e e e 2 G

LBE 3 (31,00 0




(27)
Sulfuric Acid Concentration (Including SO3) Impinger 1

CH9SO04 = KgN (V¢ - Vip)(Vgoln)
Va
Vm(std)

Where; H9SO4 = Sulfuric acid concentration (including SO3),
(g/dscm)

Ko = 1.081 x 104 Ibs/meq

N = Normality of barium perchlorate titrant, g equivalents/liter

V¢ = Volume of barium perchlorate titrant used for the sample, ml.
Vip = Volume of barium perchlorate titrant used for the blank, ml.

Vsoln = Total volume of solution in which the sulfuric acid sample is
contained, ml.

Vm(std) = Volume of gas sample measured by the dry gas meter
corrected to standard conditions, dsem.

Vq = Volume of sample aliquot titrated (20 ml for H9SO4).

Run #1: CH9SO4 = .04904 .0100 (17.8 - .00) (250) = .06529 g/dscm
20 or 65.3 mg/m3
(1.6712 m3)

Run #2: CHyS804

.04904 .0100 (2.3 - .00) (250) .00846 g/dscm
20 or 8.5 mg/m3
(1.6659 m3)

Run #3: CH9S04

.04904 .0100 (3.1 - .00) (250) .01097 g/dsem
20 or 10.9 mg/m3
(1.7329 m3)
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Sulfur Ttioxide Concentration

v
3

a0, = I VA YA | AN,
oLy ) K ‘1‘" LN + v t b 2 Y saln
y
OO S
'-".‘ .
miatdd

Wheve; C80. = Sulfur diexide cencentvation, {(lbssdecf)

Lbimeq

N o= Normality of barvium pevchievate titvant, 9 squivatlents/liter

VT = VYalume of bavium pevechitorate titrant used fovr the sample, ml,

v

th = Volume of bavium pevchlorate titvant used for the blank, ml,

v = Total veolume of solution in which the sulfuric acid or sulfar

soln diexide sample is contained, 250 ml ov 1,000 mt vegpectively

¥ = Yolume of gas sample measured by the dry gas meter corvectec

mistd) .
8 to standard conditions, dscf.

Va = Yolume of sample aliquot titrated {10 m! for s0.)

B e

Run # 1: 7.061 x 1077 [ .0100000 ¢ 3.70- .00) (10
i

)

[32]

]
i

28]

a0>1
] 8. = .o000044300
3 ¢ 59,020 O ibs./dscf

J Run # 2! CSO, = 7.061L x 107° [ ,0100000 ¢ 5.90- .00) (1000)31

e e e e 2 8 = 0000070800

{ 58,830 ) lbs./dscf

Run # 3: CSO, = 7.0&) x 1077 [ .0100000 ¢ X.00~- .00)> (1

—— = 0000034400
¢ H1.m00 ) lbs./dscf
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Tioxide Emissions

Run # 1:

L

.y

o Emissiong of selfur dicexide in pounds per houy

Qﬁdﬁ Stack gas flow vate (deof/hr)

CHl,= Sulfur dicvxide concentration {lhasdacf)

E o= (.000004430 Ibs/dscf) { 22132465 dscf/hv ) = 9.80 lbs/hr

_ibs/dscf)_{_ 2212903 dscf/hr ) = 15.47 Ibs/hr

E = (,000003440_ lbs/dscf) ( 2234729 dscf/hr )

T7.73 lbs/hr

i
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Emiscionsg of S0,PPHM Farts Per Miliion?

Where: CS0., = Doncentration of %0, in lbs/decf

LE3. 593 = Conversion to grams
MOL 50, = Molay cenversion fer 50,

224 I/MOL = Volumetyic molar conversion @ 273 K

i

293°K/273°K

= Tempevature covrection-toe std conditions
28,317 1 = Conversion of liters to cubic feet
1,000,000 = Qonvevsion to parte per million

E = 0000044300 tbs{u53.593g|MOL S0,[22.4 | 293°K ft-

e s o e | et e | i} e | | e st e e 11000'000{

Bun # 1:
’ |

dscf 1 th |é4g SO,(MOL  [273°k|28.317 1 ‘

26.456 ppm
Run & 2:

E = 0000070800 itbs|453,.593¢g|M0OL 50,122.4% 1 293°K ft
ot | | i e | e e 1, 000, 000 =

dscf 1 Wb {é4g 80,(MOL {2737k [28.317 |

2,402 ppm
Run # 3.
E = .00000344600 lbs HSE.ﬁ?Eq'MOL 50,1224 293°K f13
e e s o s e wmn | o s e v o e e | o st e e e e | oo o e e oame ] e e an e et s e 1,000,000 =

ducf ! 1 b [éhg S0.|MOL 273K | 28,317

A.81Y ppm



VIII. FIELD DATA
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IX. CALIBRATIONS
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E METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date Q*IS-—X(O Meter box number bg‘? &5 G
Barometric pressure, Pb = ¢ 149 in. Hg Calibrated by /4174/
Gas volume Temperature
Orifice | VWet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter | Inlet {Qutlet | Avg |Time
setting (Vw), (Vd). (tw)' (td.)' (td ), (td)' @),
(aH), 3 3 1 ° Yi M@i
in. HZO ft ft °F °F °F °F |min _ in. uzo
0. 2 b :
5 s PRl A% [SEIPGEo0 e\ | .75
T s . . -
1.0 s 2 N BRAEIEomas oy [\ | - 7Y
”~ 4 .
1.5 10 1/334&(‘4«\ 73/ |¢ 7v qq{ ‘*6‘\ /,Ol? /73
2.0 10
. 3.0 10
4.0 10
L Avg 11010 | (.90
2
AH +
| an |y o Vufaite * 960 i@, = - 0:0317 A (e, * 460) ©
B H 13.6 |1 _AH i~ P (t, + 460) v
2 Vd(Pb + IETE) (t + 460) b *d w
| 0.5 |0.0368
1.0 |0.0737
1.5 jo.110
2.0 10.147
- 3.0 {0.221
4.0 [0.294
% 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)
.




(38)

METER BOX CALIBRATION DATA AND CALCULATION FORM

Date 7-’ f’fé

Barometric pressure, Pb = Zilﬁj’f’ in. Hg Calibrated by

(English units)

Meter box number G

55534

7,

Gas volume Temperature
Orifice | Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter |Inlet |Outlet |{ Avg |Time
sct.t.ing (V ), (V ). (t- )1 (t )s (t- )| (t- )t (6),
(aH), "3 d3 v 477 4% d ' ane,
in. H,0 ft ft °F °F °F °F |min ' lin. H,0
0. 4 U
5 10 b 2| 757 |16 f{rf 99 o2l oore | /.69
) % 1)
1.0 10 4341 7[ “ﬂ3 { 24 9? 52 [°°y7 L-71"'{
2 — y .
1.5 10 { nﬁ-ﬂj 75 17 rq-—é 97 |42 1670t ) ). 1055
2.0 10
3.0 10
4.0 10
]
Ave lioosS |1 770¢
. 2
AH,
el |, V, By(t, + 460) e, - 0.0317 [(cw»«aeo) e]
HO| 13:6 11y (p, ) (¢ rus0) [ 1 By (gg v 460} | T,
£ - L5LSY (!le o‘v .0317 - T r f
0.5 |o.0 10 f,v’Jz s JE ¢
3 368 Sy 293884 335 V 1(.457 - MﬁfL —J l-",
1.0 |o.0737| F-29.655 - 551 WAl 037 - 1.0 [F35 ~rf7‘l‘5 15
S0 15788 535 | 26¢55 g77 L & =
1.5 {0.110 |z0-20¢55 541 s 031 - 15 _[5is .,-/qﬂ o83
0305 “ L5 Y653 S5 1D 19.¢55 - 559 L 0 J .
2.0 j0.147
3.0 10.221
4.0 10.294

under td

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

Quality Assurance Handbook M4-2.3A (front side)



Date

(39)
STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

5= S F B

Ambient temperature Z 3 °C Barometric pressure Jo./2

Calibrator (£<x¥ Reference: mercury-in-glass

Thermocouple number //Of‘ 4{, X

in. Hg

e

other
Reference Thermocouple
Reference thermometer potentiometer | Temperature
point Source? temperature, temperature, difference,
number (specify) | °C °c %
/4 40///ﬁj Jo0 ‘c /00 C d/a
L afer
P2 2 { °c - /
Vo, Anbreat | 23 < < <
’ a— o." = G"‘ 0 o
7-7-%6 53 F 53 F /A

aType of calibration system used.

{ref temp, °C + 273) - (test thermom temp, °C + 273

ref temp,

°C + 273

1] 100<1.5%.

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

9=/ 5’37,4

i Date

Thermocouple number /¢A’v;/oo (A-r

Ambient temperature 23. ¥ °C Barometric pressure F / ¥ in. Hg

( Calibrator (%:;‘{ Reference: mercury-in-glass

L
l other
Reference Thermocouple

Reference thermometer potentiometer | Temperature
1 point Source? tenmperature, temperature, difference,

number (specify) : °C °cC %

fet -
Vad =3

l 75 °F 7 9 °F o o &

# Anbseqt
. /r'f o L] . ©
l KZ owvt 7 5, F 7 jf-‘/: o O /4:
J C ,fa é,(,ff' ¢

7-7-4¢ 53 F >3 /F

:T e of calibration system used.
[zzef temp, °C + 273) - (test thermom temp, °C + 273)

ref temp,

°cC + 273

] 100<1.5%.

Quality Assurance Handbook MS5-2.S



Nozzle Diameter Calibration

(41)

RAMCON ENVIRONMENTAL CORPORATION

Lear Siegler Stack Sampler

Date

Nozzle No.

Average Diameter

Signature

Nozzle No.

Average Diameter

7

8

9

10

Aiwniefwingr

11

Pitot Tube Calibration (S Type)

12

Pitot Tube Identification No. ﬁ\) pace S2-S6
. . /
Calibrated by: c 22 2'4 ﬁz 0 L
' "'A“ SIDE CALIBRATION |
! bp atd Ap (8)
cm Ho0 cm Hp0 DEVIATION
Run No. (1n. H30) (1n. H,0) Cp(s) Cp(,)—CP(A)
1 © A\ 1.30 0.831] ©.00 |
2 © N\ (S 053] ©.col
3 O3 [0S [0.83¢ ~oc.00T
C, SmE &) |O.23L,
"B" SIDE CALIBRATION
4p std Ap(s)
cm H20 cm Hy0 DEVIAIEPR
Run No. (in. H20) in. H20) Cp(8) Cp(8)—Cp(B)
1 ©.A\ (.30 0.831 | ©.co!
L3 61D (oS 0834 | ©.coT
Cp (SIDE B) | 0.,
3

Form No. EED-17-1

-

Z|Cp(s)—C,(A OR B) |
AVERAGE DEVIATION = 0(A OR B) = 1

3

[Cp(SIDE A)-C,(SIDE B)| +MUST BE < 0.01

1 / Ap std

+MUST BE< 0.01
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RAMCON

Lear Siegler Stack Sampler

Heating Probe Calibration

Probe No.

5/f/ Probe Length 5/‘

Date of Calibration J—/¥-F¢é Signature [{( ﬂg. /4L€ZZab¢kQég7

Name of Company to be tested

Note:

350

N
& &
o] =]

PROBE OUTLET TEMPERATURE (F)
N
(=}
(=]

150

100

50

3 ft. probe - 5 min. warmup

6 ft. probe - 15 min. warmup

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

zy{ 2?7
262 4
237
205
safet r50°
183
Jnlet V24
\
73/
yalet é0°
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

Date

T-,9-F 6 5/17/

Ambient temperature 139 ec Barometric pressure 7<s./2

Calibrator ‘2¢}/ Reference: mercury-in-glass “//

Thermocouple number

in. Hg

other
Reference Thexrmocouple
‘ Reference thermometer potentiometer Temperatureb
point Source? temperature, temperature, difference,
‘ number (specify) °C °C %
‘ /¢ € 7
°F “F o %
1 % UJ{C/— 32 Iz
ﬂa///”j ]
é Lrd 2s2 °r 2s2 F © /o
( i -
or !
D A br eerd 7
794 | 53 F | 2

4Type of calibration system used.
[izef temp, °C + 273) - (test thermom temp, °C + 273)

-

ref temp, °C + 273

J 100<1.5%.

Quality Assurance Handbook M5-2.5



X. RAMCON PERSONNEL
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RAMCON Environmental Stack Test Team

Sumner Buck -~ President

‘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 200 asphalt plants. He is 43 years old and a
graduate of the University of Mississippi with graduate
studies at Memphis State University and State Technical
Institute of Memphis.

Ken Allmendinger - Team Leader

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





