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Saptember 33, 1988

Mr., Craig Cinalli

Better Materials Corporation

P. O, Box 196

Penns Park, Pennsylvania 18943

Re:  Particulate Emissions Tests- Penns Park, Pennsylvania
Dear Mr. Cinalli:

Enclosed you will find four copies of our report on the particulate
emigsions tests we conducted at Better Materials Corporation in
Penns Park, Pennsylvania, Based on our test results, your plant
does pass both EPA New Source Performance Standards and those
get by the State of Pennsylvania. The average grain loading of the
three test runs was below the allowable emissions standard set by
EPA  and the State of Penngylvania. Therefore, your plant is
operating in compliance with State and Federal Standards.

Tou will want to sign the report covers and send two copies to:
Mr. James Donnelly
Pennsylvania DER
¥
1875 Wew Hope 8t.
Norristown, PA 19401
b

You will need to keep one copy of the report at the plant.

We certainly have enjoyed working with vou and we look forward to
S 1Oy g )
serving you again in the future.

Sincerely,

Ga Sumner Buck, 111
President

GEBIIT imew

Enclosures

RAMCOMN BUILDING, 223 §C
TELEPHONE 800/ 4580547 I
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Io INTRODUCTION

On  August 31, 1988, personnel from RAMCON Envivonmental
Corporation  (REC)  conducted a source emissions test for
particulate emissions compliance at Better Materials Corporation's
Standard-Havens drum mix asphalt plant located in Penns Park,
Pennsylvania. RAMCON personnel conducting the test were Ken
Allmendinger, Team Leader, and Bill Turner. John BRBiggs was
regponsible  for the 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 Mr., Biggs.

The purpose of the test was to determine if the rate of
particulate emissions {rom the plant's baghouse and the total
contaminants by weight (grain loading) is below the allowable

N.S.PS, limits set by the State of Pennsylvania,

IT. TEST RESULTS

Table T summarizes the test results. The grain  losading
limitation for EPA is specified in 39 FR 9314, March &, 1974,
G0 .92 Standards for Particulate Matter (1), as amended. The
allowable N.S.P.S. particulate emissions for EPA and the State

of Pennsylvania iz .04 gr/dsecf,



TABLE 1

SUMMARY OF TEST RESULTS
August 31, 1988

Test Cirain Isokinatic Actual
BRun Lioadi Variation Emissions
1 DTe51 to 09:36 0.0192 er/DSCE 109,7% 3.9 lhs/hr
(4
2 09¢59 to 11:34 0.021% ﬁpﬁﬁDEKBF 109,8% 3.5 lbs/hr

3 12:06 to 13:39 0.0286 gr/DSCF 100, 6% 4.6 Ibs/hr

Average: 0.0232 gr/DSCF 3.9 1bs/hre

On the basis of these test results, the average grain loading of the three
test runs was below the .04 gr/DSCE emissions limitation set by US EPA
and the State of Pennsylvania. Therefore, the plant is operating in

compliance with State and Federal Standards.

1. TEST PROCEDURES

Ao Method Used: The source sampling was conducted in accordance with
requirements of the U.8. 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.



C. Sampling  Sites The emissions test was conducted after a
baghouse on a rectangular stack measuring 36.5" x 54.25" with an
equivalent diameter of 43.6".  Six sampling ports were placed at

least 0.5 diameters upstream from the top of the stack and at least
2.0 diameters downstream from the last flow disturbance. Thirty
points were sampled, five through each port for 3 minutes each for

é total test time of 90 minutes per test run.

1
/
/ /
. // //
Points / /
)
- /
On 8 Probe v e/ .
| 36,5 e 54,257
Diameter Mar k /S
¥ ' ’/
/ /
/ 'l
. . // / /
1 *10,0n / / /
y“‘. l/ 4
2 19.0m m
3 26,3"
4 33,6 |
5 40,97 ?
TN egqsuremaentae imolida P ’: ....... /, \\ o N A Ne T i
Measurements include a hil k.,)( ,M\ )k\ )(\(}{

8" standoff.
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V. THE SOURCE

Better Materials Corporation employs a Standard Havens drum mix asphalt
plant which is used to manufacture hot mix asphalt for road pavement.
The process congists of blending preseribed 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 iz 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 deseription of the plant's manufacturing process:
The cold feed maeterials (aggregate) are dumped into four separate bins
which in  turn  feed a4 common continuous conveyor. The aggregate is
dispensed from the bing 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 3009F, The

hot asphalt oil is then injected onto and mixed inte the

n

required amount of
dried aggregate. The now newly formed hot asphalt mix is pulled to the
top of a storage silo by conveyor. The hot asphalt mix is then discharged
from the storage silo through a slide gate into waiting dump trucks, which
transport the material to a final destination for spreading. The rated
capacity of the plant will wvary with each aggregate mix and moisture
content with a 5% moisture removal,

The drum dryer uses a burner fired with fuel oil to heat air to dry the

aggregate, and the motion of the rotating drum to blend the aggregate and

hot  asphelt il  thoroughly. The air is drawn into the system via an
exhaust fan, After passing through the burner and the mixing drum, the
air  passes through & baghouse.. The baghouse is manufactured by
Standard Havens, The exhaust gas is drawn through the baghouse and
discharged to the atmosphere through the stack. The design pressure drop

aeross the tube sheet is 1-6 inches of water., The particulate matter, which

is removed by the baghouse, iz reinjected into the drum mixer.
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Aggregate bing:  Viegin aggregate s fed individuaelly into each
of four bing by type. It iz metered onto a conveyor belt
running uwnder the bins to a shaker sereen. The proporation of
each aggregate type is determined by the job mix formula and
pre-get to be metered out to meet these specifications.

Preliminary oversize screen:  The aggregate is fed through a
shaker screen where oversize rocks eand  foreign material s
gereened out of the mix.

Weigh conveyor belt: The aggregate is conveyed to the rotary
deum 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 wveil in front
of a flame which drives off the wmoisture. Further mixing is
also  accomplished in this dreum. Hot liquid asphalt iz injected
approximately one-third of the way down the inclined drum
where It is mixed with the aggregate,

Burner: The fuel fired burner iz used to provide the flame
which drys the aggregate.

Knock off baffleing: A baffeling plate is  inserted in the
"dirty" side plenum as a knock out for heawvy particles in the
air streamn., These particles fall to the bottom of the baghouse,

Baghouse: The hot gases are pulled through the bags into the
clean air plenurm, 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 sir 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 iz used as part of the finished
project,

Liguid 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 aesphalt is conveyed to a surge bin.
Surge/Storage bin: The asphaltic cement is dumped into this
surge  bin and  metered out to  dump trucks  which  pull
underneath a slide gate at the bottom of the bin.

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

Truek loading scales As the ftrucks receive the asphalt from
the storage/surge bin they are weighed on the loading scale
which tells the plant operator the amount of  _asphalt that is
being trucked on each individual load.

Fuel Storage

Stack
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V. EQUIPMENT USED

Equipment used on conducting the particulate emissions test

Wass

A. The Lear Sieg

auxillary equipment and glassware.  The train was set up

ler PM-10G stack sampler with appropriate
according to the schematic on the nex page.

[ An o Alrguide  Instruments Model 211-B (uncorrected) aneroid
)
barometer was used to check the barometric pressure.
F
O Weston dial thermometers are wused to check meter tem-
peratures. An Analogic Model 2572 Digital Thermocouple is

used for stack temperatures.

a2 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.

E. Filters are mady by Schleicher and Schuell and are type 1-HV

with a porosity of .03 microns,

a residue of

Form #$REC-07
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LABOBRATORY PROCEDURES FOR PARTICTLATE S LN

l. Field Preparation

1,‘.& o

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

Filters are removed from their box and numbered on the back
side with a felt pen. The numbering system is continuous
from job to job. The filters are placed in & dessicator to dry
for at least 24 hours., Clean plastie petrei dishes, also
numbered, top and bottom, are placed in the dessicator with
the filters., After dessication, the filters are removed one af
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
uged 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 CLT59C  for  two
hours), The open jars are removed and placed in a
dessicator until cool (2 hours) and then tightly sesled. 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. Silies gel should
be indicating type, 6-16 mesgh,

IT. Post-Testing Lab Analysis

A.‘!l o

B.

FILTERS:  The filters are returned to the lab in their sealed
petri dishes. In the lab, the dishes are opened and placed
into & dessicator for at least 724 hours. Then, the filters are
weighed continuously every 6 hours until & constant weight is
achieved.  All data is recorded on the laboratory forms that
will be bound in the test report.

Alternately, the test team may opt to oven dry the filters at
2209F for two to three hours, weigh the sample, and use this
weight as a final weight.,

SILICA  GEL:s The silica gel uwsed in the stack test is
returned to the appropriate mason jar and sealed for transport
to the laboratory where it ig reweighed to a constant weight
on a triple-beam balance to the nearest tenth of a gram,
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PROBE RINBINGS: Im  all tests, where a probe washout
analysis s necessary, this is accomplished in sccordence with
procedures specified in "EPA  Reference Method 5§, These
samples are returned in sealed mason jars to the laboratory
for analysis., The front half of the filter holder is washed in
accordance with the same procedures and included with the
probe wash. Reagent or ACS grade acetone is used as the
solvent.  The backhalf of the filter holder is washed with
deionized  water into the impinger catch for approprigte
analysis,

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

ACETONE: Conduet a blank analysis of acetone from the one
gallon glass container.  This acetone will be used in the field
for rinsing the probe, nozzle, and top half of the filter
holder.  Performing such a blank analysis prior to testing will
insure that the quality of the acetone to be used will not
exceed the .001% residual purity standard,

SPECIAL NOTE

When sampling sources high in moisture content, (such as
asphalt plants) the filter paper sometimes sticks to the filter
holder., When 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
was hing . This makes the filter ig light (sometimes
negative) and the probe wash corvespondingly 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,




WEIGHING PROCEDURE - SARTORIUE ANALYTICAL BALANCE

The Sartorius balance Qs accurate to 0.1 mg and has & maximum
capacity of 200 grems. The balance precision (standard deviation) is
.05 mg. Before weighing an itemn, the Dbalance should first be
eeroed,  This step should be taken before every series of weighings.
To do this, the balence 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, 1f it is not so
aligned, the adjustment knob on the right hand side (near the rvear of
the cabinet) should be turned carefully until the marks slign. Now
return the bearn 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 hend 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 iz located on the left hand side of the cabinet near the
front, and is the knob closest to the side of the cabinet., The
balapce will not weigh items greater than 200 grams in mass, and
trying to do this might harm the bealance. Remember -- this is a

lelicate precision instrument.

After the beamn 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 disled, carefully move the arrest lever down with a slow,
steady turn of the wrist., The lighted dial will sppear, 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 sppears
between., When these marks are sligned, 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 beamn is in Marrest"™ 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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RUN 2

‘ RUN 3
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)| il

Soluble and Insoluble Extraction for BEPA Method 5 (back
Relative humidity in lab f“ﬂ/ ()
RUN 1
Impinger rinse volume
(PleH%HﬂMEJEMtWMWWMTm) mil,
Date/Time of wt, I ‘J¢V Gross wt., g | [E;ﬁAL
Date/Time of wwo_ imﬁ ____________________ Gross wt., g | & |5 gt

" P
‘:i‘ * ‘I’-l'!.. ‘l"1=l'

M of
i 24

Ehbhmr Avig. Gross wt., g

) B W A
l‘-—',> ‘;‘ .||i!- ‘!"|:[,

(o fefa il

I —_
| 4f:¢" " 5 ilg""“["

‘,l !‘ |‘,I a ‘nl!I

"

el
Rl

Tare wt. g |l 4

fght of insoluble

r
!:J' le e N

‘;, "y ‘,.i .......

e

mwwwmm*mwnmm-mmm g A
Water evaporation # /

" 4 » 3 / 1]
Date/Time of wt, WW%M' Gross wt., g _Jﬁnhgwmw

e o .
S, o

’ “. ‘1" [ ',I:i’---- -

- . " " ‘ y e
Date/Time of wL'Wmfm’ Gross wt., g !Mﬁfﬂww

[ G TA

) ot a0
L, <y ey

- I 4;.
Hemmumr Avg. Gross wt., g '4 i,mum

4i"'7' £ Yo ,..Dj’ i| I 1

Tare wt, g | {47 B2

Jupp BL

ey o ey oo
4! ‘li ) 4" ! 1’t;:!r /if

AT

Weight of soluble

particulate from water ) O 0 &0

‘--‘1 “-.’ !b nll<' i

Canan

Total weight of particulate (mp) g

Remarks

Signature of Analyst

Signature of Reviewer
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rorm RECH
Form RECH SAMPTE DMALITCAL TS PORM

ﬂmgmpﬁﬂr ﬂW}%hﬁf Relative humidity in lab ¢

mmmm.mwﬂaw1 mﬂ‘mM“MWA&mJﬂ$Whmu”[ Density of Acetone (pa) .7

Blank wvolume (V) T i

pate/Time wt, blank 7-6G- 45 Gross wk, /BT &R P g
Date/time wt, blank F- v - Bh Gross wh. jﬁﬂy'.-1521¢:£? mg
Ave, Gross wh, [/ BY . & 7 45 mg

Tare wt, Ty ﬁTLKO mg

Weight of blank (mgp) . oo 3 mg

Acetone blank residue concentration (Cg) (Cal = (Map) / (Vi) (pg) = (oo ma/q)

Weight of residue in acetone wash: Wy = Ca Vaw Pa = (eccony ) (zee ) 2458 ) = (@ced )

Run | f Fun ¥ 2 1u“,|' 2

.....

Acetone rinse volume (Vg ml o faele <

..............

) o fr g T - ¢ ;L ~ < EIOR P - s
Date/Time of wt ’,) R R Gross wh o g /-' R TR O P S A T

Date/Time of wt

S Db Gross wt g iWQ‘mth (54 o Q81 IS8T 6 56
R '1l " " |:i whar

'illl..’u d (LA wl

wverage Gross wt g L4

Tare wt g

Less acetone blank wt  (Wy) g |ﬁmBFw:W ¢)(u(jh_ (M““P,ﬂ

Wt of particulate in acetone rinse (m) e Lol {8 RN N

" e iy bv; Pl

Filter Mumbers i A LA P gl
Date/Time of wt E’wﬁ'J”; Gross wh g . s e
Date/Time of we - 2 BpH Gross wt o g . 1 e
Average Gross wt g A Ty
Tare wt o o s Lo h W“Eﬁkﬂ

Weight of particulate on filters(s) (mg) g O eI a m'/%rﬁi

. " ! N
Weight of particulate in acetone rinse e .Aﬂiﬂ’/!y luLL“V"‘ ,{)ﬁﬁﬂhb

Total weight of particulate (my) a A f“l RTSRYls)

oA -‘ll :'n.:

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

me/g (or 0.001% of the blank weight) be subtracted from

the sample welght,

Remarks

g P
// 1'
»

4
. e
Signature of analyst™ ’\4TM iupmj ..... - Signature of reviewer

{
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16.

17.
18.
19,
20,

21.
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PENNG BAREK, BPENNSWLSANLY

BAMPLING TRATN DRTH

Sampling time, minutes

Sampling nozzle diameter, in.

Sanpling nozzle cross-sect. area,

Taokinetic variation

Q

Sample gas wvolume meter cond., of.

‘ o

Averacge meter temperature, "R

Avag. oriface pressure drop, in. H,O
Mo

Total particulate collected, mng.

TELOGCITY WRAEVERSE

“

. Lo
il o

Absolute stack gas pressure,

DAH,
Stack area,
in. Hy.
Barometric pressure, in. Hg.

. . . ‘ )
Avg. absolute stack temperature, R

LB0)

Average -\/ve ( Q=

|

Average stack gas veloclity, £t

JSeec,

BIRCK MOXSTURE CONITEN

Total water collected by train, ml.

Moisture in stack gas, %

EMUSETONG LATH

Stack gas flow rate, dsct/hr. (000's)

Stack gas flow rate, ofm
Particulate concentration, gr/dscf
Particulate concentration, Llb/hr

Particulate concentration, lh/mBtu

OREHT LRTH

Percent €0, by volume
e

Percent Q,
Kt

GO oy

by wolume

Percent. volume

Percent: N, by volume
b

16~

y
£

start

LI RO S B
finish

dH

=]
P
bar
l]'l
-
AP

v
5

WV,
"o

B
lww

y
W gug pal
s

actm

co,,
0.
o0

N

P

SUMMBRY QR TEST

R ey HR
RUW 42

TiBL
Ga26
0.0

» 3000
L0049
109,77
69,1014
B4 5
L.75

83,90

13.80
J0.24
Jjo.24
Tdd
0.63
41.17

395,00

21.66

1149
34088
0.0192
3.1

O 00000

5,50
13,50
.00
81,00

R B

RUN 2

959
11e34
90,0

+ 3000
»000491
109.8
TO. 478
Hed
1.78

g g
93.50

13.80
0. 24

30,24

‘:' “
41.70

404,00

nwy ey

0
daits v

1130
34528
Q.02L17
3.5
Q. Qo000

4. 80
14.40

« Q0
80.80

Format

BaATA

BuBl-B8
RUN b3

L2306
13239
G0.0
L3000
LOO0491
100, 6
65,855
HTH
1.58

112,80

13.80
30.24
30,24
766
Q.63

41,80

359,00

2l

11301
34610
0. 0286
4,62

0.00000

5.30
13.80
00

80,90

SLmEyR3
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Whereas
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mstd)
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\
m

P
baar

pﬁtd

wrl'v

atd
¢l

13.6

RUN 1

u
m( s td)

RUN

-
%m(ﬁtd)

RN K

A ¢4

/ 1
m(std)

by ™

iR

v
m

PARK,

MATERTALS CORPORATION

PENNSYLVANLA

(w 2el)

17.64
m

Dy Gas Volume through meter at

Dry Gas Volume measured by meter, ou.

Barometric pressure at oriface meter,

Standard absolute pressure, (29.92 in.

Absolute temperature at meter °R.

Standard absolute temperature {

Average pressure drop across oriface

Dry gas meter calibrati factor.

Inches water per inches He,

(30.24) +

(17.64)( .9%90) (

standard

£t
in.

Hepo )

528%R) .

meter,

69.1%4)
545

(30.24) -+

(L7.64) ( 990} ( 70.478)

LedB

13.6

564

(30.24) -+

(L7.64)( .990) ¢( 65.855)

HTE

conditions,

Dy das Volume

P

i

ou. ft.

Hey.

in. H,0.

e

67,256 dscf

66,277 dascf

60,716 dect

Format s dogmRi
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18-

Total Contaminants by Welghb: GRAIN LOMDING

{
concentration ¢

Particulate

gy, fdsct,

l Ll L
™ :.I e Q. 01 ‘IES’ 4 !:![.!.

& 1mey

1‘

Where:

¢ = Concentration of
hasis, corrected

M = Total amount of

m( """ td)

ou. Fh.

Pa.
to

Dy gas volume through

ricoulate matter
~andard

Run 1
o ‘ G
C, = SOLE4 g

Ry 21

G6,2°

Run K

et e

i

particulate mattenr

at

V"

in g
Gonditimnﬁ,

standard

stack
gr. Sdse

oras,  dry

collected, mg.

conditions,

O.0192 qgr./dscE.

Q.0217 gr./dscft.

0.0286 gur./dsct,

Formats osR3



BETTER MATERIALS CORPORATION  .19.
PENNS PARK, PENNSYLVANIA
Dy Moleoular wedght

Mdzm'm“wummmﬁ) + ogmmmmhﬂ - umzw(%mm-+=wﬂﬂ
Where:

Mﬂ = Dy molecular weight, 1b./lbh,-mole.

0.

, = Percent carbon dioxide by wolume (dry basis).

%D? = Percent oxygen by volume (dry basis).

N, = Porcent nitrogen by volume (dry basis).

o«

OO = Percent carbon monoxide by wvolume (dry basis).

0.264 = Ratio of O, te N, in air, v/v.
a '

0.28 = Molecular weight of N, or €O, divided by 100.
s -

Q.32 = Molecular weight of O, divided by 100,

Q.44 = Molecular welght of C0, divided by 100,

2

Run 1

Mﬂ 0.4 (0 5.50%) 4+ 0.32(13.50%) 4 0.28(¢  L00% 4+ BL.00%) = 29,42

Ry a2

My = 00440 4.80%) + 0.32(14.40%) + 0.28( .00% + B0.80%) = 29,34 1h

1l=mol e

Run 3

Md = Q.44 ( H.30%) 4+ 0.32(13.80%) + 0.28( L00% + 80.90%) = 29,40 Ll

1h-mole

Formats mdR3
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Where:
0.04707

Q. 04715

W
W
atd
W
W

my ofu ol
shd

W
L

w

lﬁtd

Pota

Run 1

Run 23

Run 3

= Volume

PARK,

Conversion
Conversion
of

Volume of

conditions),

Final volume

Final

Density of water,

Tdeal gas

Molecular

Absolute temperature at

Absolute

<

W
we (std)

)

3

quq(

WW [t

‘wmq(:ld}

vw:::{
.

“w&g(&td}

stdl)

factor,
factor,
water

water
ml.

of
weight of
constant,
welght

praessure

FHMMdHAWWWN

R

20

(51d)

‘ ‘II
Frat

'K slegl)

W

vapor
vapor
imping
silica

» 00
of

Wi

at

ml

(0.0470%7)
[0.04715)

(0.04707)
(0.04718)

(0.04707)
(0. 04715)

£t ?

. 3
£,

.y
21,

(std)

Sl

4"’(21' .

conde

collected

Izh
el

220

ey

sandard

(

85 i

nsed

content.s

less

1b/ml.

e Hy .

vapor,

standanrd

380.0)
15, 0)

392.0)

12.0)

345, 0)
14, 0)

18,0

0. Q4707

0. 04715

[standard condition:

silica

b " Y ew
less

initial weight,

(e ft. /1

1/

condition

conditions,

1

L

0.7

inis

Water Yapor

H ‘]‘ ’
el (s
tial
o
b.-mole) (

b=-mole.

)
B,

o on py foihae
5287R.

29,92

7.9

0.7

(o N IO o

on, £t

8.5

0.6

(10 IR i

ou. £

6.2 cu. ft

. i
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BETTER MATERLALS CORPORATION w2l
PENNS PARK, PENNSYLVANLA

Molsture Content of Stack Gameos

RE Vsg
VC s B

B Y " -, b4 100
Ps Ve M UWmﬂ * Vo ' Hoe
“stl e Tatd

Where:
B = Proportion of water vapor, by wvolume, in the gas strean.
W

Vm = Ly gas volume measured by dry gas meter, (dof).

V”v = Volume of water vapor condensed corrected to standard
Lgen o oo . .y
sl conditions (scf).

v Volumne of ATET Vvarnor
sy Volume of water vapor

in silica gel corrected to
sltd standard conditions

Run 1

o 7.9 0,7 X 100 =  21.66 %
Bas ™ TV 9 4+ 0.7 4+ 67256 £ 100 21.66 %

Run 23

LB 5 o 0.6

3} = —— ; ———— X100 s 22.37 %

LWH 18.5 + 0.6 + BEG.2TT 104 i E
Run 3

, 16,2 4 Q.7 e o ey

B s P P P NoOL100 = 2L.77T %

W 16.2 -+ 0.7 + 0 60,716 X 1 2 T

Formats bhwsR3
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Where:

M.

"

\
wd

Run

M

Run

M

&

Run

Molecular

Molecular

29,42 (1 -

P

20,34 (1 -

29,40 (0 -

M,

BETTER MATERIALS CORPORATLON
PENNSYLVANTA

Md ( 1 -

waight of stack

waeilght: of stack

-

21,66 )

22,37 ) + 18

- 18

B

.y
A

)
we!

as ,

gas,

( 21.66 )

( 22,237

(20,77

wel:

dry basis,

Moleocular Welght of Btack duses

18 (B )

W

basis,

(1. /b, -mole) .

(1bh./Llh,-mole).

26,95 (1lhb./1b.~mole)

) o= 26,80

(Ll /Ly, =mole)

) o= 26,92 (1b./1bho-mole)

Formnat: msR3



BETTER MATERIALS CORPORATION .
PENNG PARE, PENNSYLVANILA "2
Blaock Gos VYelooity

! ------ I - al wq )

Where:

V. = Average velocity of gas stream in stack,
)

L o . , . O oo L
889,49 ft/sec | (g/g-mole)~-(mm Hg) , ("K)( mm MRU r2

Ch = Pitot tube coefficient, (dimensionless).

dp = Welocity head of stack gas, in. H,0

e

P Barometric pressure at measurement site, (in. Heg).
bax g

P =  Stack static pressure, (in. Hg).
P = BAhsolute stack gas pressure inm. Heg) = P + P
P Absolute stack gas pressure, (in. Heg) e g
Pwkﬂ = Standard absolute pressure, ( 29.92 in. Hg ).
[ R

]

t = Btack temperature, (" f£).

. ‘ o, . -
T = Absolute stack temperature, (’M)“ = 460 4 T

"
5

M, =  Molecular weight of stack gas, wet basis, (Llk/1lh=-mole) .,

Run 1

744
Vs (B5.49) (0 .80) ( 0.63) -

P

vy 4107 £t/ sec.

| (30.24)(26.95)

Run 2

769

Vom o (85,49) (0 L80) { 0.63) N\ ( = 41,70 ft/sec.
N (30.24) (26.80)
\ h . J

Run 3

T6E
[ 0.63) =\, .o 41.80 Ft/sec,
O (30.24) (26.92)

Vo (B5.49) ( .80)

Format: wsR)
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Where:

3600

g §
Teta

Pbar

R

Fan

Rumn

4!'!

Qﬁd

L

]

g=3600 (1

w360 (e

3600 (1

PARK,

CORPORATYION “24 -
PENNSYLVANTA o

o
Btack dng )

Plaw Rate

3600 1 =~ B '

Dry volumetric stack gas flow rate
standard conditions, (dsct/ ) .

of stack,

corrected to

ﬂ
Cross sectional area (E6.“) .

Conversion facteor, (sec./hr.).

£) .

Absolute stack tenperature,

e

Stack temperature, (

(“R) .

Standard absolute temperature, (h'P m;

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

Stack static pressure, (in.Hg.).

Absolute stack gas pressure, (in.Hg.);

™ o)
lmmmr Lq

Standard absolute pressure, (29.92 in.Hg.).

CRLEE ) 41.17)( 13.80)

T4 qL

CRRBIT ) 41.70) ( 13.80)

1149283.6

11307307

« 1!- l ;’

)

41.80) (

13.80)

Hay

ﬂﬂul4

T6G

1!: q' o . 1!.

1130765, 8

Foremats
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BETTER MATERIALS CORPORATLION
PENNS PARK, PENNSYLVANIA

i 1
)
g/

{c) ¢

25~

Emimmdons Rate from Stack

1. / hi.

matter

in stack gas, dry basis,

andard conditions, gr/dscf,

3.15% 1b. / hr.

b, / hr,

4.62 1b. / hr.

E 5
TO00 gr. /1.
Where:
B Emissions rate, lb/hr.
Co Concentration of particulate
¥ corrected to st
me Dry velumetric stack gas flow rate corrected to
b standard conditions, dscf/hr.
Run 1
( 0.0192) ( 1149283.8)
E
7000
Run a3
(0.0217) ( 1130731.7)
E
TOO0
Run 3
( 0.0286) ( 1131765.8)
E

TOOQ

Format:
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I = 100

Where:
I
100
T
0?0@2669

v,
1
IFI'|

In

P
bar
-

13,6
G0

5]

v

P

Hr

o
3

Run L

L= (100)( 744 )|

Run a3

o= (L00)(

Run K

L= (100) ¢

PARK, PENNSYLVANIA

TES )

766 )

L& CORPORATION

D.002669 W, (N [P 13.6°
. i Vo o mﬁ h‘hmﬂ L3.6)

'l"l
- 60 L+ W P )

+ dH s

1,
. a -
@ & n

Percent isckinetic sampling.

Conversion to percent.

. . ) ),
Absolute average stack gas temperature, TR,
Eod o Q.
£ /ml R.

Ttl vol of liguid collected in img

Conversion factor, Hg

. . ; Q.
Absolute average dry gas meter temperature, TR,

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

Av pressure differential across the oriface meter, (inmﬁwc
g

o

Specific gravity of mercury.
Conversion seconds to minutes.
Total sampling time, minutes.
Stack gas velocity, ft./sec.
Absolute stack gas pressure, in. Hg.

. \ o . )
Cross sectlional area of nozzle, £t

(0.002669) (395.00) +

60 (

B0.0 ) ( 41,17 ) ( 30.24 ) ( .000491 )

(Q.002669) (404.,00) + = Gen e

L000491 )

90.0 ) ( 4L.70 ) (

30.24 ) (

| &0 |

(0.002669) (359.00) +

60 (

90,0 ) ( 4L.80 ) ( 30.24 ) (

Format:

Imokinetic varimtion

pingers and silica gel, ml.

.
5

109,7%

1049, 8%

100.6%
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RAMCON Envieonmental Stack Test ‘Cean

Sumner Buek -~ President

Sumner  Buek is  the Pregicdent of RAMCON Environmental, He

is a graduate of the EPA 450 "Source Sampling  for

Particulate Pollutants"” CQUrse and the 474 "Continuous
Ernissions  Monitoring®™  course all given at RTP, Mr. Buck
is ) qualified V.E. reader with current certification.

Mre. Buck has personally sampled over 300  stacks including
over 200 asphalt  plants, He is 43  years old and a
graduate of  the University  of  Mississippt  with graduate
studies  at  Memphis State  University  and State  Technical

Ingtitute of Memphis.

Ken Allmendinger - Teamn Leader

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

as a V.E. reader.,





