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Theoughs — Chief, Source Testing and Monitoring Sectiob”

Treseo Paving Corporation operates a bateh mix ssphaltic conerete facility in Salem
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July 12, 1990

Mr. Rick St Louis

PA DER,

Bureau of Air Quality Control
Executive House

south Znd & Chestrut St (Roorm 106)
PO, Box 2357

Flarrisburg, PA- 17120

Dear Mr. St Louis:

Enclosed is the test report for TPC Paving and Supply asphalt plant located in Delmont,
PAC I you have any questions, please do not kesteate o contact me.
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1a0 INTRODUCT TON

On May 31, Pﬂgww\pﬂPtiCUTHtEe@WHSﬁW(WITﬁﬂﬂfhuyEHHi(HHHIFHV(MIMJﬁvutions Were

performed on the Asphalt Plant Baghouse at T.p.C. Paving and Supply Company's

plant in Daelmont, PA.

The test program was authorized by He. Senny Tresco of T.P.C. Paving anc

supply Company.  Testing was performed by Mr. Richard Campbell, Me. Darren

Midbarry and a visible emission reacding by Me. Kevir Kennedy of Comprehensive

satety Compliance, Inc. (GSC). Testing was chserved by Mr. Dick Murray of the

FermsyTvania Department of Environmental Resources Air PolTution Contre’l Burean.



TabTe No, 1

Table Mo, #

palow s & summary of Par
Lests on the Asphalt Plant Baghouse.
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SUMMARY OF RESULYS

is a summary of flue gas parameters.

Particulate Emissions and Opacity Data
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TABLE MO, 2

Summary of Flue Gas Parameters

Test Test Percent Stack; Percent H]uw Rac .
i 0, ACFW JGCFW

. . - QF
No. Lozation Moisture Temp

i R W
1404

SN Ip-1 Baghouse Qutles | 2.9 197 403 1.7 18,500 11,300
Iy TP Bagrhiouse Outles AR 201 L7 1E.Y 20,000 11,6400

Sy Ip-3 Baghouse Qutles 215 205 Tohe 14.2 2.,000 ‘ Lz, 2o

a pereent carhen dioxoce by valume
boopercent cnvgen by volume

¢ oactual cuoic feet per monute
ddry standard cubic feet per minuse




3 PROGESS AND TEST PROGRAM DESCRIPTLON

The process beging with the Toading of different sized aggregate  Ffrom
stockpiles, usually into four "cold” bins as shown in Figure No. 1. From these
cold bins calibrated vibratory feeders control the amounts of each agYre;

Falling onto a conveyor that leads, either directTy or by means of & bucket
elevator, to the inlet of the dryer.  The Function of the dryer is o remove
surface moistura and heat the aggregate in order to be coated with asphalt cement
in the pugmill,

The deyar is an inclined rotary dreum, about % feet in d9ameter and 26 feol
Tong, in which the aggregate is dried and heated by an oil burner.  The dryer
is designed with "flTights™ on the inside Chat tumble the aggregate and increas:
exposure to the hot gases. The burner is lTocated at the aggregate discharge or
Tow end of the dreyer; therefore, the combustion gases flow counter current L
agoragate Flow.

The effluent gases from the dryer are directed to a primary cyclong and a
fabric filter secondary collector.  The collector 95 an Astec baghouse with &
compartments and 384 polyester bags. The drey collected material is either storad
o be partially metered back into the wedgh hopper or transported directly t:
the hot elevator.

From the discharge end of the dryer the heated aggregate 9s transported by
the “hot elevator" to a set of vibrating screens located over the hot bins in
the batching tower. These screans sort the aggregate according to size and drop
itointo Che appropriate hot bin. Over size material and material from overfilled
biing is discharged via a reject chute. It is from these hot bins that each size
agaregate s weighed in the weaigh hoppar according to mix specifications and
dropped into the pugmill.  Additional mineral Filler, whan necessary, is added
onto the hot elevator or onto the weight hopper.  The aggregate is then mixed
dry for s few seconds before a fixed percentage of asphalt cement ds pumped in
from heated storage.  Mixing then Tasts an additional thirty to forty seconds
after which the completed batch of asphalt s dropped into waiting trucks,
Frocess data for each test is provided in Table Mo. 3.

Test Program Descrintion

Testing was conducted on the Particulate Emissions From the Asphalt Plant
Baghouse.,

The sampling location is shown in Figure No. & Sample duration was 72
minutes For all Cthree tests.
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Traverase Polint Location
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Gas Flow
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Method 5 Sarpling Proceduras

MftﬁW'seWemﬂﬁwm;wkmzsanmﬂirm|siimeand\thesminimMW|nummmW‘of'twavem%&emnintﬁg
Ehe stack pressura, terperatura, moisture and range  of velocity head were
measurad according to the procedures describead in the Federal Register®.

ApprmmﬂnunnfhyEHHDgnwmm;cH:si]icmtguﬂ was waighed noa sealed impinger prior
to each test. Glass fiber fﬂﬁterﬂﬂ"’1ﬁl‘hmﬂW1jﬁumetmr) desiceated for at least
a4 hours, dried at 105°C for 2 hours and waighed to the nearest 0.lmg. on an
analytical balance. One hundved m of distilled water was placed in each of the
Fivst two dmpingers; the third impinger was initially empty; and the impinger
containing the silica gel was placed next in series.  The sampling train was
leak-chaecked at the sampling site prior to each test run by plugging the inleat
to the nozzle and pulling 15-inch Mg vacuum, at the conclusion of the Lest by
plugging the inlet to the nozzle anc pulling a vacuum equal to the highast vacuur
reached during the test rur, A meﬁecMerfhmj<iescript1cwrﬁn’ijma:smwp]ing and
analytical procedures is provided <in Appendix B,




oo FORMULAS AND CALGULATTONS



NOMENGLATURE AND DIMENSTOMNS
M = cross-sectional area of stack, £t

i = ared of sampling nozzle, FLE

B, = proportional by volume of water vapor in the gas stream, dimensionless
C = pitot tube coefficient, diamensionless = .84

, = concentration of particulate matter in stack gas, gr/scf,dry basis
WE0 = percent of carbon monoiide by volume, dry basis

GLO° = percent of carbon dioxide by velume, dry basis

H =ooaverage pressure drop across the orifice meter, inches of'bbﬂ

1 = percant of isokinetic sampling

4 = dry molecular weight, Th/Th-mo’e

VM = total amount of particulate matter collected, e .

Mg = omolecular weight of stack gas (wet basis), Tb/Th-mole
W, = percent of nitrogen by Qnﬂmeu‘(mTwlhasi$

wl, = opercent of oxygen by volume, dry basis
o= welocity head of stack gas, inches of H.0

barometric pressure, inches of Hg
P = abselute stack gas pressure, inches of He
pre = particulate matter emission rate, Ths/hr

. = volumetric flow rate, wel basis, standard conditions

0, =oovolumetric flow rate, dry basis, standard

T = average temperature of dry gas meter, R

T, = average temperature of stack gas, R

S



i = total volume of Tiquid collected in dmpingers and silica gal, ml.
T

W < volume of sample through the dry gas mater at meter conditions, ft

v ,® \WQHumalngmmsrymanQ Chrough the dry gas meter at standard conditions,
51¢ H .

'l s stack gas velocity at stack conditions, fps

Vo . volume of water in the gas sample at stardard conditions, it
Q = total sampling time, minutes

Mote: Standard conditions = 70 F and 29.92 inches of Hy.



Exarple Calculations for Particulate Fmissions
Taest No. TP-1

Volume of cdey gas sampled corrected to standard conditions. Mote: N, must
be corrected for Teakage $f any leakage rates exceed L . )

m
\%p.j = 1065 o B3.83L o« 1.0 a3 ah 4 hULB32 o T '
e 54
Volume of water vapor at standard conditions, ft°,
\ = CL 04707V
" 5td L
o
W, o= DLOAT0T w3161 = 1466
SLC
Modsture content din stack gas.
Voo o Vo
b, = i R = B = 14,88 = L8
i v Y] + : R T Y] ‘
Irr‘,;m l “*"5?5;1:|:I + \"!15!;35;‘1:(1 ?Eil’:! SRR

Dry malecular weight of stack gas.

Md:=‘ﬂq¢¢0 (%.Eﬁ%y + 03200 (50,0 + 00280 (% N, + % CO) = 1

M= 0udd0 (.3) + 0,32 (14.7) + 0,280 (81) = 29,26 ~

MolecuTar waight of stack gas

Moo= ¥, (1B

e
8§ i8]

b 16 B

Moo= 26,28 (1-.228) + 18(.0208) = 26,71



1.

Vo= B549 x (B4 x

stack gas volumetric

0 = 3600 x ¥V x

6o

gas volume

Cstack
17,65 Q.
Concentration in g/s

‘[: ¢ . HH

PT065 w0 18,906 26,86 x (1
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L0 ENTRODUCT 0N

On May 31, 1990, particmﬂeﬂn&&mfhnrhmw1Mmyttwg'mmd1mnwu1ty‘nb$ewvat1uwm;umwu

performed on the Asphalt Plant Baghouse at T.P.C. Faving and Supply Company’s

plant 4n Delmont, PA.
The tast program was authorized by Mr. Sonny Tresco of T.F.C. Paving amc

Supply Cempany.  Testing was performed by Wr. Richard CampbelT, Mr, Darren

Midberry and a visible enission reading by Mr. Kevin Kennedy of Comprehensive

safety Compliance, Inc. ((SC), Testing was observed by Me, Dick Murray of the

Wennsyﬂxuurhx[hmunﬂummwt(NF[HHVHNMMWHﬂtﬁ] Kesources Ay Pollution Control Bureau.
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SUMMARY OF RESULTS

Table Mo, 1 below is dosurmary of Particulate Fmission Data and Opacity Data From
tests on the Asphalt Plant Baghouse.

Table Noo 2 98 & summary of flue gas parareters.

THRELE NOL 1

Particulate Emissions and Opacity Data

Tes: “arciculete Tmi saion Date Ipacity Data®

Data Test Cone,® Brrission ‘ | Highest

13490 Ne. Test Location Gr/adsct tate” - Al owable | B onin.
/e Tafhr Win. % Masc. M Avg, %

YK Tl Baghouse (utlet 0. 12”5;3;3 4.4 1A [ b 4]

Br5L TP-2F Baghouse Outlet B.G036 5.8 i 1.3 0 10 5

551 TF-34 | Jaghouse Outles GA0E3 j 5.3 11.3 0 | 104 b

| i

{@) Grains per dry standerd cubic “eot
(b)) Pounds per heur )
{¢) Opacity cata From EPA Metnoc Joehservationg
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TRBLE NO. 2

summary of Flue Gas Parametars

Tes: Test Test: Percent Stack
Date Na. ~ocation Mai stug Tanp.
1990

Fercent Fiew Ratos i

ce,” €, ACEM® DSCEM’

OF

531 TP-1 Baghouss Qutlet 22.9 197 4.3 14.7 14,900 11,3600

31 Tp-z Bachousa Qutlet ‘ A 201 6.1 15,5 20,000 L1, 600
\

BTN TP Bacmouse Qutles: 218 WO 5.2 4.2 21,000 1z,

et

a o percent carkon cimcida by valune

b opevcent oxvgen by valane

¢oentual eubic feet per worate

d ey standard cubic “est per minute



30 PROCESS AND TEST PROGRAM DESCRIPTTON

The process beging with the Toading of differant sized agagregate  fron
stockpiTes, usually into four "cold" bins as shown in Figure No. 1. From these
cold bins calibrated vibratory feeders control the amaunts of each aggregate
falling onto & conveyor that leads, either directly or by means of a hucket
elevator, to the inlet of the dryer. The Ffunction of the drver +ds to remove
surface moisture and heat the aggregate inorder to be coated with asphalt cement
in tha pugmill,

The dryer is an inclined rotary deum, about 9 Feet in diamater and 28 feet
Teng, in which the aggregate is dried and heated by am ol burner,  The dryer
5 designed with "flights" on the inside that tumble the aggregate and increase
axposura Lo the hot gases.  The burner is located at the aggregate discharge or
Tow end of the dryer; therefore, the combustion gases flow counter current to
aggregate flow,

The effluent gases from the dryer are divected Lo a primary cyclone and a
Fabric filter secondary collector.  The collector is an Astec baghouse with &
compartments and 384 polyester bags. The dry collected material is eithar stored
to be partially metered hack into the weigh hopper or transportad directTy to
the hot elevator,

From the discharge end of the dryer the heated aggregate is transported by
the "hot elevator" to a sel of wibrating screens located over the hot bins in
the batching tower.  These screens sort the aggregate according to size and cirap
itinto the appropriate hot bin. Over size material and material From overtille:
bins is discharged via a reject chute. It is From these hot bins that esch size
aggregate 15 weighed in the weigh hopper according to mix specifications anc
cropped into the pugmill. Additional mineral Filler, when recassary, s added
orto the hot elevator or onto the weight hopper.  The aggregate is then miwed
dry for a few seconds before a Fiwad percentage of asphalt cement is pumped in
from heated storage, Miwing then Tasts an additional thirty to Forty seconds
after which the completed bateh af asphalt fs dropped into waiting trucks.
Frocess data for each test is provided in Table Ma. 3,

Test Program Description

Testing was conducted on the Particulate Emissions from the Asphalt Plant
Jaghouse,

The sampling location is shown in Figure No, ¢ Sample duration was 79
minutes for all three tests.
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Traverse Point Location

Traversa Parcent of

Podnt No. ‘ Dianeter

1 2.1

2 Gaf
- 3 a8
Ga" ' -

4 17,7

| 5 25,0
6 35,6
-

/ li“i'4| 4!;
3 ‘ 75,0

) M £l 5;::1 . :E;
e S 10 66,7
Ll 63,3

12 79

180"

Two sample ports 40" apart
12 points per port
24 total sasmple points

Gas Flow

Figure No. 2




Method 5 Sampling Procedures

After salecting the sanpling site and theiminimumlnumher'of'twaverﬂerpmﬂnts,
the stack pressure, temperaturs, moisture and rangs of wvelocity head were
measurad according to the procedures dascribed in the Federal Recister®,

Apmrnmﬁnmﬂmfhwiwﬂlgwwmu;cﬂ’5111(%1@94 was weighed in a sealed impinger prior
to egach test. Glass Fiber Filtapgee (4 dnch diameter) desiccated For gt least
24 hours, deied at 105°C for 2 hours and weighed to the nearest 0.1mg. on an
analytical balance. One hundred w1 of distilled water was placed in aach of the
First two dmpingers; the third impinger was initially empty; and the impingar
containing the silica gel was placed next in series. The sampTing train was
Taak-checked at the sampling site prioe to each test vun by plugging the inlat
to the nezzle and pulling Fo-inch Hg vacuum, at the conclusion of fhe Lest by
plugging the inlet to the nozzle and pul Ting awvacuum equal to the highest vacuum
reached during the test vun., A more detailed description of Che sampling and
analytical procedures is provided Gn Appeadix B,




Mo FORMULAS AND CALCULATIONS



NOMENCLATURE AND DEMENSTOMS
A, = cross-sectional area of stack, ft*

K
’

A = araa of samoling nozele, FL°
B = propertional by volume of water vapor in the gas stream, dimensionless
C = pitat tube coefficient, diamensionless = .84

C, = concentration of particulate matter in stack gas, gr/scf,dry basis
WO = percent of carbon monoxide by woluma, dry basis

Y . NP i de iy vl ime el e o
BT = percent of carton dioxdide by volume, ey basis

H =ooaverage pressure deop across the orifice meter, inches of H.C

‘
1 = percent of dsokinetic sampling
M, = dry molecular weight, Th/Th-mole
M, = Lotal amount of particulate matter collected, my.
M, = molecular weight of stack gas (wet basis), 1b/Th-mole
ﬂH%! = percent of nitvogeﬂ\tmv\urhuma,wdry hasis
W, = percent of oxygen by wolume, dry basis

¥ velocity head of stack gas, inches of H,0
P = barometric pressure, inches of Hy
P, = absolute stack gas pressure, inches of Hey

A

pore= o particulate matter emission rate, Ths/hr
0. =oovolumetric flow rate, wet basis, standard conditions

volumetric flow rate, dry basis, standard

T, = average temparature of dey gas metér, R

T. =ooaverage temparature of stack gas, R



Note:

total volume of Tigquid collected in dmping2rs

volume of
ft 3

25 sample through the dey gas mater

stack gas valocity at stack condifions, fps

voluse of water in the gas sample at standard

total sampling time, minutes

Standard conditions =

0 F and 29.92 dinches of Hy.

and silica gel, ml.

neter conditions, £,

ab standard conditions,

conditions, 9



Example Calculations for Particulate Emissions

Test No, TP-1
Volume of dry gas sampled corrected to standard conditians . Note:
be corrected for Teakage i any lTeakage rates excead L

4
:' " 4!:!L ™
! har ! - -
13,5
i

m

Mgl mo 1
i

i = 1065 w0 B3B3 x 1.0 28,85 4

547

Velume of water vapor at standard conditions, ft°,

W = (L 04707V,
gt -

i

Vo w 0.04707 % 316,10 = 14,66
e

Moisture content in stack gas.

Vo o N
; M3 gt S5 gt - o "
B, = o H = B 14,58 w08

i + + v 50,332 4+ 14,88
e L

Mgl WC Gt WSt

Dry molecular waight of stack gas.

Moo= 0,440 (%

L S O30 (R0) E 0280 (% K, b % L0) =t

Moo= 00840 [4.03) + 0,32 (14.7) + 0,280 (81) = 20,28 -
MoTecular weight of stack gas

; o

RILE2B) = 26,71

stack velocity at stack conditions, fps

Vo= BS540 oap avg. M

7 \ il

v
m

must,



Uy = BELAY X B x (LA03) x ) b5 = 2672 )Y
ARG EE T
el e

i

DoooStack gas volumetric Flow rate at stack conditions, ofh

0, = 3600 %V x A

0= 60 26.72 3 11,793 = 18,906 ACEN
Lo134,560 ACFH

. Bry stack gas volumetric flow rate at standard conditions, ¢fh.

U, = 47650, 2. SCEM % 60 = SCFH
St o
8 : o

Lt !

Qg = 17.6% 3 18,906 2¢ ) X (- 228) = 11,316 w0 B0 = §TE, 960

9. Concentration in g/scf

I . e
- 12 N e "oy ey ey P yo e
Chos= o 0.000 gfmg " s (L0001 x 033 ' :
‘ LTS e
100 Particulate mass amission rate, Ths/hr.
C o x w“'i
pmr = : Tale = U033 ET8,960 = 4.9 b/he e
454 454 : S
110 Tsokinetic variation
/ '
m
I \“ [ P
Do 100 5 L0, 002669 I L
60 I U A
5 8 r
sy !
7 s

’ 1,13 o

Do 100 (657) [0.002658(316.1) + (L0} (28,85 + 13,607 = 103, 1%
OO 0 T2 ow 2672 x 28,86 % 000707




Example Calculations for Particulate Fmissions

Test No,

TP-2

Yolume of cry gas sampled corrected to standard conditions.
be corrected for Teaksge f any leakage rates

y = LR sV
Mstd "

Wetd

b 271 e 1.0

R

excead L)

49.462

BhE

Volume of water waper at standard conditions, ft°.

\ = (], 04TOTY
"t ! o

\ = 0, 04707 x 293 .4

Wt

3 EE

Moisture content in stack gas.

WG std

Tws

W

. o
St WElgt

b
B

14,04

13}

Ory molecular waight of stack gas.

Md

M, = W

Moo= 2941 (1-.221)

Staclk velocity at ste

Vo= 85,48 C

= 00440 (4.T) 4 0.3

L

S
XS ] )

My 00440 (5% CO) o 0,320 (%0,) + 0260 (% N,

0,280 (78.8)

= o689

conditions, fps

49,462 + 14.04

+ % L0) -

= 29,41

MNote:

) ]
wdode

[/
i

must



Voo B9 L84 % (L4E0) X \ G40 s 98,09
N©TEETO s D

Too Stack gas volumetric flow rate at stack conditions, ofh
Q, = 3600 x V. x A

1! = GO % PELET w 11,798 = 16 975 ACEM
Ly 198,500 ACFH

8. Dry stack guﬁ volumgtric flow rate at standard conditions, ofh.

Q. = 1065 1) 5 C-B) = SCFM 2 60 = SCFH

St §

660

Qg = 1765 0 19,975 28,00 x (1-.221) = 11,656 x 60 = 699,360
9. Concentration in g/scf

Cros o 0.001 gmg - = 0001 5 178,82 = QQW5G LN

VY 49,462
100 Particulate mass emission rate, Ths/hre.

pmr : st =L 003600 699,360 = 554 Th/he L ¢
454 54

11, Isokinetic variation

Pow 100 2 L 0002669 T g Moy bar o amTE
G510 OV P A

I 100 L6600 Q00266929840 -+ 00
6O s TR w2803 s 28,01 w L 000T07

(L0) (28 + 13.6)] = G659



Example Calculations for Particulate Fmissions
Test No, TP-3

Volume of dry gas sampled corrected to standard conditions.
be corrected for Teakage 9f any leakage rates axceed L .)

\ = 1165 o Voo 13,6

st m

v « 1TL85 0 56,439 1.0 | 28,0« 126, | = 51.572
ek 583

Volume of water vapor at standard conditions, Ft°,

W = HMEMJTHW“
s ¢

\ s LLOETO0 s 3007 = 4,15

Maisture content in stack gas.

\ ’ ‘+‘ r
. W3 g HSY gt ) .
B, = i H = B = 14,15

ws - e -
+ + N BLOSTE 4+ 14,15
Metal Wes Willgtof

Drey moTecuTar waight of stack gas.
My o= 00440 (5% CO) + 0,320 (%0.) + 0,280 wONL o+ % L)

Moo= 0440 (5.2) + 0,320 (14.2) 00280 (BOLG) = 29,4

MoTlecular weight of stack gas

M= Md (1-B %+ 18 8

5 Y s
Moo= 2904 (1-0208) ¢ 18(.215) = 26,95
stack welocity at stack conditions, fps

Vo= 85,48 ( NP avg., N §

Note:

lh

\
"

must:



10,

Vo= BELAO LB w (L 440) x0T 64} = 29,66
) NCEBL0T 26,95

stack gas wvolumetric flow rate at stack conditions, efh
0= 3600 x ¥ x A

(= B0 2966 2 11,793 = 20,987 ACFM
Ly28%, 220 ACFH
Dy stack gas volumetric flow vate st standard conditions, cfh.

P
] = 1L E5 1) N VLB ) = SCFM o x B0 = SCFE
St R o W
S

Oog = LTG5 x 20,987 28,00 x (1-.2158) = 12 248 x50 = T34, 860

Chos 0,001 g/my " a o 0,000 X

033

Particulate mass emission rate, 1bs/hr.

L wQ -
3 St P wpon . BT : LR
pme = ' td O3S G TR ERO = 53 Th/he
454 54

Fsokinetic variation

P 100 3L 0.002669 e g oy bt TEE
a0 TR

U 100 LBESY [0L002669(500.7) + o (1.0 (76 4 13

X B = 5. 6%
G0 T2 x 2986 0 28,07 w L an0ToT




Farmula,

A
A
£
E
7}
F
Wl

0768 whare:

Allowable emissions in pounds per hour
Emission index = F o W pounds per hour
Process factor in pounds per unit, and
Production or charging rate in units per hour
6 Ths/ton

Tons,/ hr

Tast MNo.l

Tast Mo, 2 .. =/ ¥

A 0076 (6 o 102.4) 0,42 = 11,27 Ths/hr

A =L0T6 (6 x 103.9) 042 - 1134 Ths/hr

Ae 0L78 (6 x 102.8) 0.42 11,29 Ths/hr



Bo o SAMPLING METHODOLOGY & EQUIPMENT CALIBRATTON



EPA METHOD 1

SAMPLE AND VELOCITY TRAVERSES AFOR STATIONARY SOURCES



SAMPLE AND VELOCITY TRAVERSES FOR STATTONARY SOURCES
BN METHOD

The following method was used in this test program.  Sampling procedures follov
those described in EPA Method 1 of the Federal Registers,

SELECTION OF THE MEASUREMENT SITE

The velocity measurement were taken at 3.9 stack (or duct) diameters downstrean
and 1,03 diamaeters upstream from unm’1ﬂawwrﬂhybu|hanuus“

CHOOSING THE NUMBER OF TRAVERSE POINTS (non-Cyelonic £1ow)

Particulate Traverse Samplineg

At Teast twelve (12 1wwnnl“ul|n»nw|‘ were sampled for circular (or reutmnqu]ar\
stack diameters qIPd e than 61 meters, At Teast eight (8) traverse points will
be sampled for circular :s.mjcs and nine (9) points for rectangulae sta&hx.lmn
equivalent odiameters Fnr 30 to LEL meters.  For other stack diameters, Figure
L-1 was be referred 1

Non-Particulate Traverse Sampling

The above procedure were used except that Figure 1-2 4s substituted for Fiagure
1.

CROSS SECTLONAL TRAVERSE POINT _LOGCATLONS

The traverse points were Tocated on two {2) perpendicular dismeters.  For
particulate traverss samples, one of the above dllnliir~.wni,|nns|1|unnd in the
plang containing the greatest concentration variation.

Circular Stacks

EPA Method L, Figure 1-3 and Table 1-2 were referred to.

Rectanoular Stacles

Using Figuee l:-4 and Table 1-1 a rectangular grid, sectioned drto as many equal
areas as there are 1|ducww|*1))un'~,\umslunn:LWUmLLLh A osample was takern at the
center of each elemental area in the grid.

No traverse points were located within 2.5 centimeters of the stack wall for
stack diameters graater than .61 meters. For stack ciameters agual to or less
than .61 meters, no traverse points were located within 1.3 centimeters. For
both of the above cases, where the sample nozzle inside oiamater is greater than
the adjusted distances, the Targer distance was used.

Federal Register, CFR 40, Fart 60, July 1, 1989
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Verification of the Absence of Cyoclonic Flow throudh Stacks

For any stack where there existed o possibility of cyclonic flow, a test for the
presence of cyclonic flow was performed using & manometer and Type S pitot tube.

The manometer vas leveled and zerced before the pitot tube was connected to the
prabe and positioned &t each traverse point. The pitol tube was rotated (if
necessary) until a null reading was obtainad., A1 rotation angles were assigned
absolute values.  When no rotation was necessary, & value of 0 degrees was
assiogned.  The values were summed, and the sl tant angle called alpha [ ).
Twanty (20 degraes was the Timit of acceptability of the measuremont lTocations
for the average valua of alpha with a Standard Deviation of fen (10} degraes or

Tess.

Aominirum of 24 traverse points for circular ducts and 42 poirts for rectangular
cucts were used in the determination of gas flow angles.  Mhern the absence of

cyclonic gas flow was verified, these same points were used to cbtain velosity
measuremants .




EPA METHOD 2

DETERMINE OF STACK GAS VELOCITY AND VOLUMETRIC FLON RATE



BETERMINATION OF STACK G

AS VELDGITY AND VOLUMETRIC FLOW RATE
[F ETHOD

The average velocity in a stack (or duct) was determined from the gas’ density
and average wvelocity head with a Type § pitot tube and stack gas flow was
cuantified,

SAMPLING AFPARATUS

The apparatus consisted of the following equipmert:

Type § pitot tube that meet all geometry standards was used to
ack gas velocity.

- Ancinclined manometer made by Dwyer with readabilizy of 0,01 inches
D=1 dinch range was used.

Temperatuve Gauge - Included a thermocouple and digitel readout capable of
measuring temperatures o within 1.%% of the minimum stack temperatures.

Barometer - A& bavomaeter capable of measuring atmospheric sressure bo wizhin 2.5

mm Hg

Gas. Density Determination Eauwipment. - Fyrite analyrer,




SAMPLING PROCEDURE
The apparatus was set up as illustrated in Figuee |

The pretest leak-check was conducted for both the impact and static openings of
the Pitot tube.

After adjusting the manomater Tevel and zera, the velocity head and temperature
were measured for each traverse point and recordsd on the data sheet

dooaddition, the static pressure in the stack was messured and the atmospheric
pressure recorced,

The stack gas dry-molecular weight was determined using EPA Method 3.
The moisture content was obtainad using either EPA Method 4 or EPA Method §.

The cross sectional area of the stack Cor duct) at the samoling locaticr was
measurad and recorded.
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EPA METHOD 3

GAS ANALYSTS FOR CARBON DIOXIDE, OXYGEN, SXCESS ALR & DRY



GAS ANALYSTS FOR CARDAN DITOXIDE, QXYGEM, EXCESS ALR AND DRY
MOLECULAR WETGHT

EPA WMETHOD 3
The following method was used in this Test program,  Sampling procecdures Followed

those described in EPA Method 3 of the Federal Registert,

SAMPLING APPARATUS

The gas analysis sampling frain used in thesa tests at the exit stack meet the
design specifications established by the Federal EPA and was assembled by
Comprehensive Safety Compliance, Inc. (CSC) personnel.

The apparatus consisted of the following:

INTEGRATE  SAMPLING:  APPARATUS

PROJE - A stainless steal probe equipped with an in-stack or out-stack glass wool

filter to remove particulate matter.

bag.

A water-coaled condenser to remove excess moisture.

VALVE - A needie valve Lo adjust the samplie flow rate.

SURGE TANK - A surge tank installed betwean the pump and rate meter to eliminate

the pulsation effect of the diaphragm pump on the rate meter

PATE

1 ow

A rotameter capable of measuring flow rates to within _+ 2% of &

range of 500 to 1000 cubic centimeters per minute.

ORSAT ANALYZER - This combustible gas analyrer was used to determine dey
molecular waight (OM4) for O, CO, and CO.

raderal Register, CFR 40, Pard 60, July 1, 1984



INTEGRATED SAMPLING

The sample train was set up as shown in Figure No. 1.

For single point sampling the sample point Tocation was at the center of the
cross-section or at Teast 1 meter away Ffrom the stack wall., The analyzer leak
test was performed, and the flexible bag as well as the sample train was also
leak tested,

For multi-point sampling at Teast eight traverse points were sampled in ¢ircular
stacks with diameters Tess than .61 meters (9 points for rectangular stacks of
L1 meter equivalent diameter). At Teast twelve peints ware sampled for all
other cases.

Traverse point Tocation was performed; with respect to EPA Method 1. Al points
ware traversed and sampled for an equal length of time.

After positioning The probe and purging the sample line, the sample bag was
cormected to the train,

The sample was taken at a constant rate.  The run was simultaneous will the
Tasted the total duration of the poliutant emission rate determination.

One Flue gas sample was taken for each pollutant emission rate determination.
Within eight hours the s: wd For % CO, and 0, The % M, and €0
s

. ¢ . . w - [ 1 “
ware determined and the dry molecular weight was calcilated.

SAMPLE ANALYSTS

After a sample was drawn into a combustible gas analyzer, it was immadiately
analyzed for percent CO, and 0.. The percentage of the gas that is N, and Co
was determined by subtiracting” the sum of the percents CO, and 0, fram 100
percent. : T
A8

During sample analysis for a given gas, consecutive passes through the analyrer
absorbing solutions were made until two consecutive readings were obtained. A1l
values were averaged and recorded to the nearest 0.1%.

The analyzer was leak-tested before and after the analyses was performed.



The rasults of three analyses differ by no more than:

’

tovoTume when the CO. was greater than 4t of the total gas volume.

o ]
d ' o
J

by L 2% volume wheﬂxﬁﬁb‘waﬁ Tess than or equal to 4% of the tota) qas volume,

(
o,

P ‘EL ............................

The analytical procedure was repeated until the results of threa analyses differ
by no more than:

a) 3% volume when O, was Tess than or equal to 15% of total gas velume

b) 2% by volume when 0, was greater than or eqgual to 1% of total gas
valume., -

{H)lmmﬂiMHAM%ﬂLYﬁlﬁ

For percent €0 nnmlﬂr,1ﬁmaﬁwmﬂjMTHHNI;M%mmmjurwiua51wm»eamed urt il three analyses
differ by no more than 3%,

I

DETERMINATION QF THE DRY MOLECULAR WELGHT

The DMW of each sample was determined using the following Foreula;

DG = 0440 (55 C0,) 4 322 (5 0,0 + 280 (5% N, + % £0)

EMESSTON. RATE ﬂﬂRMEWNﬂEWIHUNHHMﬂIM% EXCESS AT DETERMINAT LON

A EFR approved combustible gas analvier was used Lo determing the excess air
content in the stack emissions.

v h

For singTe point and grab samples, the values obtained For-% 0,, 00 and M, were
substituted in the FolTowing equation Lo determine the % exces® airs ’

A Py X100

8 W, TR0 TR
L [

The fuel factor, F, caleculated as follows:

W,
i

¥20.9 = The percent of O, by volume in anbient dir.



SAMPLING PROGEDURE

After selecting the sampling site and the minimum number of traverse points,
the stack pressure and Cemperature was measured according to the procedures
described in the Federal Reqister®.

Appra}ximately 200 grams of silica gel were weighed in & sealed iwpinger prior
Lo each test.,  One-hundred m.1 of distilled water was placed in each of the
First two dmpingers; the third fmpinger was initially empty; and the impinger
containing the silica gel was placed next in series. The train was set up with
the proba as shown in Figure A-L.  The sampling train was leak-checked at the
sampling site prior to each test vun by plugging the +dnlet to the nozzle and
pubtling a 1§ dinch Hg vacuum, and at the corclusion of the test by plugging the
inTet to the nozele and pulling & vacuun equzl to the highest vacuun reached
during the test run.

\
i

Crushed dce was placed around the impingers to keep the temperature of the gases
leaving the Tast fmpinger at €6 F or less.

During sarpling, stack gas and sampling train data were recorded at each sampling
point and when significant changes in stack flow conditions occur. AT sampling
data were recorded on the Field Data Sheatl.

*Federal Register, CFR 40, Part 60, July 1 1989
. 1 “ ]
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SAMPLE RECOVERY PROCEDURE

The sampling train was moved carefully from the test site to the cleanup area.

Sample fractions ware recovered as follows:

1.

The volume of water from the first Cthree dmpingers was maasured

and recorded on the Recovery Data Sheat .,

The silica gal from the fourth fmpinger was weighed and the gain
recorded on the Sample Recovery Data Sheet with other partinent

data.




EPA METHOD &
DETERMINATION OF PARTICULATE EWISSTONS



DETERMINATION OF PARTICULATE EMISSTONS
EPA METHOD 5

The following method was used in this tegt program,  Sampling procedures ol owead
these described n Method 5 of the Federal Register®.

SAMELING. APPARATUS

The particulate sampling train used in these tests at the et stack met design
spacifications established by the Federal EPA and was assembled by Comprehensive
Safety Compliance, Inc. (CSC) parsonnel. It consisted of:

- Stainless steel (316) with sharp, tapered leading edge and
ately measured round opering,

g - Glass Tined with a heating system capable of maintaining a minimum
temperature of 250 F at the exif end during sampling.

Eilter Holder - Pyrex glass with heating system capable of maintaining a
filter temperature of approximately 250 F

made by Dwyer with readability of 0.01
inches HO in the 0-1 inch range was used,

§ - Four dmpingers connected $n series with glass ball joints.
The First, thﬁvmlarmlﬁhmmﬂﬁlinmiHMWMmswmmwa(wFlﬁua(hwmmmﬂhmrgmﬁwﬁﬂrndﬁﬁﬁgwu
modified by replacing the tip with a A2 dinch 1.0, glass tube extending
to 12 inch from the bottom of the Flask,

Matering. System - Vacuum gauge, Teak-frea pump,  thermometers capahle of
measuring temperature Lo within 5 o calibrated dry gas mater, and related
equipment, to maintain an isokinetic $ampHiHQ|rntﬁeaﬂmltu'duﬂmnmwhwasnumfha
volumeg.,  The dry gas meter s made by Rockwel] and the Fibepr vane pump is
madea by Gast. ’ v

ﬁ@mxmmugmg--Ahnmwwhjfhmma'hnlmaasurm uhmwﬁphﬂrﬂu:prnﬁﬁmnwu;1nnjﬂhgl'hmﬂwlhg

*Federal Register, CFR 40, Part 80, July 1, 1939



SAMPLING PROGEDURE

After selacting the $amp1ﬂng‘sﬁtﬂsnndlthetmﬂninmmarmmmmn"wnrlnwunwrwa]wuimw$, fthe
sack pressure, temperature, modsture ancd range of velocity head were measured
according to the procedures dascribed in the Federal Registert,

Approsimately 200 grams of silica gel was waighed in a sealed fmpingar prior to
gach test. Glass Fiber F97fapghn (4 inch diamater) were dasiccated For at least
24 hours, dried at 105 ¢ for 2 hours and waighed to the nearest 0.1 mg on an
analytical balance.  One hundred ml of distilled water was placed in each of
the First two impingers; thmsthﬁrﬁliwmin@mw'mmﬁ‘imitiaﬂiJwammHuw;inmﬂ1ﬁmiinmfhuwmr
containing the silica gel was placed next in series. The train was sel up with
the probe as shown in Figure A1, The sampling train was leak-checked at fhe
sampling site prior to each test run by plugging the inlet to the novzle and
pulTing 15 dnch Hg vacuum, and at the conclusion of the test by plugging the
intet to the nozale and pulling a wvacuum aqual to the highast vacuum reached
during the test run.

The pitot tube and Tine were laak-checked at the test site prior to an following
the initial velocity traverse. The check was made by blowing dinto the fmpack
opening of the pitet tube® until Soor more inches of water were recorded on Che
manometer and then capping the impact opening and holding it for 15 seconds to
assure it was leak free.  The static pressure sicde of the pitot tube was leak
checked using the same procedure, except suction was used to obtain the 3 inch
O manemeter reading.  Crushed ice was Placed around the impingers Lo keep The
temparature of the gases Teaving the last impinger at 68 F or Tess.

HMMWHMJ:MmmJIﬁwg,‘stauk<ga3amm1:mmmwhﬁmg‘hruim‘iutmwmnww1mwumrded at each sampling
podnt and when significant changes in stack Flow conditions occurraed. Tsolinetic
sampling wates were set throughout the sampling period with the said of a
nomograph or caleulator. Al sampling were recordad on the Particulate Field
Rata Sheet,

* Federal Register, CFR 40, Part 60, July 1

. 1989
deie 3 N tuj;'l:NE!
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- RECOVERY PROCEDURE

sampling Lrain was moved carefully from the test site to the cleanup area,
s of the acetone and Jdistilled water used in the sanple recovery were
For use as blanks.  The wvolume of water from the First three fimp i riger

was measured,  Sample fractions were recovered as follows:

The 3

Container No. I - The filter was removed from its holder and placed in a
petri dish and sealed.

Container No, 2 - Loose particulate dIHl|||]‘W<nhIIHU from all %umul@
exposurg surface prior to the filter were flaced in a sample container,
sealed and Tabelled., Particulate was removed from the probe with the nnd
of @ brush and RO rinsing.  The Viquid level was marked after the
container was sealéd.

Container No. 3 - Loose particulate and acetona wm'llrur» frrom all sample-
exposure surface prioe to the filter were placed in a sample containar,
sealed and Tabeled., Particulate was removed From the probe with the a+d
of @ brash and acetons rinsing., The Tiquid level was marked after the
container was sealed,

Comtainer No. 4 - A minimum of 200 ml of acetone was taken for the blank
analysis.  The hlank was obtained and treated Sn a similar manner as the
acetone washing.

Containar Mo, & - Distilled water in the impinger section of Lhe sampling
frain was measured and placed in a sample container. The impingers and
connecting glassware were rinsed with disti]Ted MO and this rinse was
added to the container for shipmert to the Taboratdrey,

Container No. 6 The impinger section of Che sampling train of the
conngcting glassware was rinsed with acetone and this rinse was put in g
container for shipment to the Taboratory.

Container No. 7 - A mindimum of 200 ml of distilled water was taken for the
Dlank analysis.  The blank was obtained and treated in a similar manner
as the water rinse,

ilica gel from the fourth impinger was weighed and the gain recorded or

the Semple Recovery Data Sheet with obher pertinent data.



ANALYTICAL PROCEDURES

The following procedures were used and follow the methods described in the DER
source Testing Manual®,

Uhv

Container No. 1 - The filter and any Toosed particulate matter from this
sample container were placed into a tared glass weighing dish, baked at
105 { :J1LV‘Lf|NNH‘;.(ﬂ”:Hm&ﬂth for 24 hours to a constant weight and weidghed
to the nearest 0.1 mg

Container Ne, 2 - The H,0 washings were transferred to a tared beaker and
evaporated to dryness at 105 C temparature and pressure, desiccated for 24
hours to a constant weight, and waighed to the nearest 0.1 myg.

Container No. 3 - the aceltone washings were transferred to a tared bealcar
and evaporated to dryvness at ambient 1fnunw:n|1w- and pressure, desiccated
for 24 hours to a constant weight, ancl weighed to the nearest 0.1 mg.

3

Container Mo. 4 - The acetons blank was transferved to a tared breaker and
evaporated to dryness at ambient temper ature and pressure. Ttu&lulank WS
then desﬂncnﬂmml1%n'ﬁﬂ¥lumn“ to @ constant weight and weighed to the nearest
0.1 myg.

Container No. 5 . 1Wv=vwnHwMThs<wF'Hhﬂs container were £11tered through 0,8-
Loeomdcron tared filters to remove insoluble particulate. Hug'rﬂﬂtﬁrﬁ and
Filtrates in tared breakers were evaporated to deyness at 105 ¢, then
desiccated to a constant weight and weighed on an analytical balance to the
nearest 0.1 my,

Container Mo. & - The arﬂTunp was  transferred Lo & tared beaker and
evaporated to drynass at it temperature and pressura. Ihu sample was

then desiccated for hnlfmmnw to a constant weight and weighed to the nearest
Gl my.

Container Mo. 7 - The distilled water blank was transferved to a tared
beaker and evaporated to dryness at 105 . The blank was desiceated to a
constant weight and weighed on analytical balance to the nearest 0.1 myg.

Lerm "constant weight" means a difference of no more than CL5 mg or 1% of

total weight Tess tare weight, whichever is greater between two consecutive
reacings, with no Taess than 6 h,mlﬂ.(ﬂ desicecation betwaen weighings.
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CHG Sample Log

Treseo Paving Co,  5/31/80
: ALy

[
l[lrnlil.r

Sample

SampTe
Type

Test
Mo,

190
191

192

183
194
195

196
157
198

194
200
201

208

203

Tmpinger Water
Tmpinger Water
Impinger Water

Frobe Rinse Watep
Frobe Rinse Watey
Frobe Rinse Watep

Probe Rinse Acetone
Probe Rinse Acetone
Probe Rinse Acetone

Baclkhalf Acetone
Baclhalf Acetone
Backhalf Acetone

Acetone Blank
Acetone Blank

TP

-
0.0
JI =

TR

TP-

TP-&

Tp-

TP-

P



AMRLYTTCAL AT

Test No. TP-1 TP -2 Tp-3
Test Date B/3LH0 BAILAY0 B/AL90
Filter No, 100011 100007 100017
Filter Tare, mg G298 B3G, P Gl
Filter Final, mg T40.6 70 T2 .4
Filter Net, mg 110.8 1347 1413
Probe Acetone, mg 3301 v 1.2
Probe Water 8.5 6.8 5.7
Impinger Insol., my 10,72 4,82 4,34
Impinger Acetone, my Aol 5.0 4.2

Tatal particulate, my 166,22 178.92 2.y



TOTAL SOLIDES ANALYS IS
COMPREEENSIVE SAFETY COMPLTANCE

290 WILLEAM Boroe (

PLTTSEBURGE, PR

PURCHASE ORDER #HU""'
SANMPLES RECEIVED:  JUNE 5 1990

&’

cee ht:.,

SNMIP SAMPLE 'MWNW.
SAMPLE . LABORADORWY TYRE VOLUME I

i)
HUP'WH NUMBER M VI

186 Sadd e ] HCETONE 68 33

197 H&463 ACETONE T 27,8

o
rag R ACETONE £ 17.32
196 G446 ALETONE 56 3.

200 S4466 ACETONE 41 9.0
201 DEA6T ACETONE 34 .2

202 S4568 ‘ ACETONE 11O 3.3

o
1483 S4a5Y WATER 96 8.5

1h4& 24460 WATER 10 6.8
19% S4461 WATER e - 6.7

203 54464 MWNIF Gk 8.2

THE ShMP. WERE WETGHE ON‘%INHHMW”‘”W[JHHAWIH\MWW{\NIIWVS
TRACEABLE TOQ THE NATIONAL BUREAL OF ST MOARDS |

THE DA HAS NOT BERN CORRE FED FOR CTHE BLANEK,




ANALYWETS OF SAMPLES FOR BOLUBLE - INSOLUBL

L BOLINS
COMPREHENS TVE B

L COME LT ANCE

ARG WILLIAM 2LTT WAy

PITESEIRGH, PA 15238

PURCHASE QRDER #09309%
SAMPLES RECEIVED:  JUNE Sy 1990

: SAMPLE
SMMPLH IJMOF"TWEY WVOLUME
NUMBER NUMBER MILLITLITERS

INHHthhl ;UIJ]]R
SOLIDS SOLIDS
[”l[]“”““w ]mU"'

190 S4a369 350 L0772 (.41

L9l H4390) S0

G . B2 260
192 94390 530 4, 3¢ 4.1

WETCHDE

THE FPLILTERS WERE | TP“W“”'FWI&;NIQT; LR
WhPWWAH!?‘WW!H%'lMHJHMWh.BURHWU!JF‘”NMMMHHM

THE DATA HAS NOT BEERN mﬂﬂﬂﬁmﬁﬂlftWLN.HLAth
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e
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