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Introduction

The MDC Corporation plant on Castor Avenue processes and markets copper smelting slag for
use as sand blastiﬁg grit. The principal equipment, with a potential for air pollution emissions,
is a rotary dryer used to remove water from the grit prior to packaging and shipment. A new
baghouse (fabric filter) was recently installed to collect particulate from the dryer exhaust.
MDC wanted to determine whether or not particulate emissions from the dryer/baghouse system

were acceptable under the applicable Philadelphia Code.

This report presents the sampling and analytical results.
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Sampling Program

Two sampling ports were installed in the stack at a location approximately 20 feet above the
breeching and 6 feet below the top. With the 41 inch ID stack, this produced clear zones of
- slightly less than 6 and 2 stack diameters upstream and downstream, respectively. A working

platform was also added with a floor level about 4 feet below the ports.

On March 18, 1992, two particulate samples were collected using the EPA Method 5 procedure
with the addition of filtration of the impinger contents, as specified by PA DER. During each
particulate sample collection a series of 3 grab samples of stack gas were collected for carbon

dioxide and oxygen determination using Fyrite analyzers.

MDC has no weighing facilities on site and empirically controls the dryer feed rate. During the
test, the rate of dumping of front end loader buckets was monitored and one load was weighed

using a Franklin Smelting scale. The estimated feed rate, by this technique, was 16,000

- -

pounds/hour of wet grit. | = & o e
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Results

The field data, calculatioﬁs and backup calibration information is contained in the Appendix.
The dryer and baghouse operated normally during the test and it was apparent that emissions
would be very low. The drying process would be expected to produce a relatively coarse dust

that would be effectively collected by the fabric filter system.

The most essential results are summarized below. Based on a process weight of 16,000 Ib/hr,

-
el

the allowable emissions under Regulation II would be 13.74 lbs/hr. Actual ‘emissions are well

below this weight rate.

Sample Stack Gas Flow * Particulate Emissions*
No. scfmd acfm gr/scfd Ib/hr.
y PR
1 17,650 20,630 07 0.0008 0.12 .0
2 ~ 16,930 19.980 /00007 011 - o b/l

*No particulate was found in the impinger water. Emissions results are thus the same by EPA
and DER definitions.
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Applied Geolechnical and Envlronmentsl Service Corp. . )
1151 S. Trooper Road, Norristown, PA 13403 .

; _ m

PLANT 2L, AMBIENT TEMPERATURE Ao
LOCATION %u “Nmn rg. K __\m.an.\ BAROMEIR}C PRESSURE 0. 273
opErATOR ___ T FRL/ ASSUMED MOISTURE, X __ S7;
DATE 3/ A5 SILICAGEL ______ 2
auN wo. 2 A AVERAGE CALIBRATED NOZZILE DIAMETER, cn(in.) _O. Q¢2 %
METER BOX NO. _ /S¥C PROBE HEATER SETTING 7oz
METER aHa LY LEAK RATE, m’/min.(cfm) __(J, OC¥
C FACTOR PROBE LTNER MATERIAL o \C‘H
PITOT TUBE COEFFICIENT, C, U §¥ STATIC PRESSURE, mm Hg :-.W ey = 0.7 7 A0
_ FILTER NO. ______ /D
SCHEMATIC OF STACK CROSS SECTION
PRESSURE _
DIFFERENTIAL : TEMPERATURE
STACK VELOCITY ORIFICE oA Ry CGAS METER LEAvING
SAMPLING | VACUUM | TEMPERATURE HEAD METER GAS SAMPLE FILTER HOLDER | CONDENSER OR
TRAVERSE POINT TIME mm Hg 1y aPyg) m 0,0 YOLUKE JIHLET. JOUTLET TEMPERATURE | LAST IHPINGER
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Applied Geotechnlenl and Environmental Service Corp.
{151 S. Trooper Road, Norristown, PA 19403
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L V Appiled Geolechnical and Environmental Service Corp.
1151 S. Trooper Road, Nerristown, PA 19403

PLANT mhco
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® .
A ANALYTICAL REPORT
LABORATORIES . :
1151 S. Trooper Road, Norristown, PA 19403 (215) 666-7404

Engineering Consullanis — Analvtical Services

AGES Sample [D Number : 920876
Lot Number : 0282
‘ ) : Sample Number :1o0f8
AGES Client ID Number : 42605.01 Request for Services ¥ :
Date Submitted + 03-18-1992
AGES Corporation Date Reported ; 03-23-1992
1151 S. Trooper Road Chain of Custody : CC920232

Norristown, PA 19403
Client P. O. Number 1 None

Attention: A.A. Fungaroli, President Client Sample ldentification
Stack Sampling, Silica #1

sample taken by AGES tech: PF/FH

&
— —
Silica #1
03-18-1992
' ' ANALYTICAL ‘
PARAMETER RESULT UNITS METHOD DATE ANALY
Water Content 7.73 9 ASTM D95 03-20-1992 PJF

Respectfully sut'.mir.téd,
AGES Laboratories

Jane Clarke James
Labaratory Manager
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A i ANALYTICAL =EFTRT
. LABORATORIES | .
1151 S. Trooper Road, Nordstown, PA 19403 (2I5) 666-7404

Engineering Consuliants — Analvtical Services

AGES Sample [D Number : 720877

Lot Number : 0282

Sample Number : 20f 8
AGES Client 1D Number : 42603.01 Request for Services ¥ :

Date Submitted : 03-18-1992
AGES Corporation Date Reported : 03-23-1992
1151 S. Trooper Road : Chain of Custody s £CP20232

Norristown, PA 19403
Client P. O. Nurber : Wone

Attention: A.A. Fungaroli, President Client Sample ldentification
Stack Sampling, Silica #2

. e - Sample taken by AGES tech: PF/FH

1 g
Si l ica #2 ==
03-18-1992
ANALYTICAL
PARAMETER RESULT UN]TS METHOD DATE ANALYS
Water Content 7.86 g ASTM D95 03-20-1992 PJF

Respectfully submitted,
AGES Laboratories

r

— pr————y :
N o C\erde X nne 5=

Jane Clarke James
Laboratory Manager
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| ANALYTICAL REPORT
, LABORATORIES
1151 S. Trooper Road, Norristown, PA 19403 (215) 666-7404 '

Engineering Consultants — Analytical Services

AGES Sample 1D Number : 920878
Lot Number + 0282
' Sample Number :3of 8
AGES Client 1D Number : 42605.01 Request for Services # :
Date Submitted : 03-18-1992
AGES Corporation : Date Reported : 03-23-1992
1151 $. Trooper Road Chain of Custody : CC920232

Norristown, PA 19403
Client P. 0. Number : None

Attention: A.A. Fungaroli, President Client Sample ldentification
Stack Sampling, Impinger #1

sample taken by AGES tech: PF/FH

. .
; ————
Impinger H20 #1
03-18-1992
ANALYTICAL :
_ PARAMETER RESULT UNITS METHOD DATE ANALYS
Particulates < 1.0 - mg --- . 03-20-1992 PJF
COMMENTS:
* Volume-303 ml

’ Respectfully submitted,
AGES Laboratories

|;£ s '\ ~XC3 e o

Jane Clarke James
Laboratory Manager




=

A y ANALYTICAL REPORT
LABORATORIES - . :

1151 . Trooper Road, Norristown, FA 19403 (215) 666-7404
Engineering Consultants — Analytical Services

AGES Sample 1D Number : 920879

Lot Number s 0282

Sample Number s bof 8
AGES Client ID Number : 42605.01 Request for Services # :

Date Submitted : 03-18-1992
AGES Corporation Date Reported ¢ 03-23-1992
1151 S. Trooper Road Chain of Custody. : 920232

Norristown, PA 19403
Client P, 0. Number : Hone

Attention: A.A, Fumgaroli, President Client Sample Identification
Stack Sampling, Impinger #2

sample taken by AGES tech; PF/FH

%T —

Impinger H20 #2

03-18-1992

ANALYTICAL
PARAMETER _ RESULT UNITS METHOO ) DATE ANALYS
Particulates « 1.0 * mg .= 03-20-1992 PJF
COMMENTS :
*  volume- 327 ml
n Respectfully submitted,

AGES Laboratories

ACZ-—«.—_. C\CJLQ_ H\Qn—w—a—-— _

Jane Clarke James
Laboratory Manager
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A ANALYTJCAL REPORT
LABORATORIES ‘
1151 S. Trooper Road, Norristown, FA 19403 (215) 666-7404 _

Engineering Consultants Z Analytical Services

AGES Sample 1D Number : 920830
Lot Number : 0282
Saple Number 15 0f 8
AGES Ctient 1D Number : 42605.01 Request for Services # :
Date Submitted + 03-18-1992
AGES Corporation Date Reported : 03-23-1992
1151 S. Trooper Road Chain of Custody : CC920232
Norristown, PA 19403
Client P, 0. Number : None
Attention: A.A. Fungaroli, President Client Sample Identification
Stack Sampling, Acetone Probe #1
sample taken by AGES tech: PF/FH

-
Acetone Probe #1 -
03-18-1992
' ANMALYTICAL
PARAMETER RESULT UNITS METHOO DATE ANALY
Particulates | e * mg 03-20-1992 | PJF
COMMENTS:
* volume - 176 ml
7 ’ Respectfuily submitted,

AGES Laboratories

gaav—-c \&4&_TC'*-=-*-_I

Jane Clarke James
Laboratory Manager
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ANALYTICAL REPORT :
LABORATORIES '

1151 S. Trooper Road, Norristown, PA 19403 215) 666-7404 '

Engineering Consultanis — Analytical Services

AGES Semple 1D Number : 920831
Lot Number 3 0282
Sample Number s 6of 8
AGES Client ID Nurmber : 42605.01 Request for Services # :
Date Submitted s 03-18-1992
AGES Corporation Date Reported 1 03-23-1992
1151 §. Trooper Road Chain of Custody s CC20232
Norristown, PA 19403
Client P. O. Number : Hone
Attention: A.A. Fungaroli, President Client Sample ldentification
Stack Sampling, Acetore Probe #2
Sample taken by AGES tech: PF/FH

»
— —t
Acetone Probe #2
03-18-1992.
: ANALYTICAL
PARAMETER RESULT UNITS METHOD DATE ANALY
Particulates 1.77 _ b m --- 03-20-1992 PJF
COMMENTS ¢

" velume- 177 ml

} Respectfully submitted,
AGES Laboratories

. f..-'—
‘;ﬂg Cl\evee B\ -,

Jane -Clarke James
Laboratery Manager
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A ANALYTICAL REPORT
LABORATORIES - _ ‘
1IS1 S. Trooper Road. Norristown, PA 19403 (215) 666-7404

Engineering Consultants — Analytical Services

AGES Sample 1D Number ; 920882
Lot Nunber : 0282
. Sample Number : 7 of 8
AGES Client 1D Humber : 42605.01 Request for Services # :
pate Submitted : 03-18-1992
AGES Corporation - Date Reported : 03-23-1992
1151 $. Trooper Road chain of Custedy 1 CC920232

Norristown, PA 19403
Client P. O, Number : None

Attention: A.A. Fungaroli, President Client Sample ldentification
Stack Sampling, Filter A #1

sample taken by AGES tech; PF/FH

Filter A #1 i : =
03-18-1992
. ANALYTICAL ' .
PARAMETER RESULT UNITS METHOD DATE ANALY
Particulates 0.3 : mg .- 03-20-1992 PJF
R Respectfully submitted,

AGES Laboratories

Q__k. C‘\QJLQK“%

Jane Clarke James
Laboratory Manager




ANALYTICAL REPORT
LABORATORIES

1151 S. Trooper Road, Norrisiown, PA 19403 (215) 666-7404
Engineering Consultants — Analytical Services

AGES Sample 1D Number ; 920883

Lot Number = 0282
: Sample Number : B of 8
AGES Client ID Number : 42605.01 Request for Services # :
Date Submitted : 03-98-1992
AGES Corporation Date Reported + 03-23-1992
1151 §. Trooper Road Chain of Custody : CC920232

Norristown, PA 19403

Client P. 0. Number ¢ Hone

Attention: A.A. Fungaroli, President Client Sample Identification
Stack Sampling, Filter B #2

Sample taken by AGES tech: PF/FH

a
Filter B #2 o
03-18-1992
' ANALYTICAL
PARAMETER RESULT UNITS METHOD DATE ANALYS
Particulates < .1 mg 03-20-1992 PJF
Kl ' Respectfully submitted,

AGES Laboratories

I C‘\c—\-L N

Jane Clarke James
Laboratory Manager
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o MDC
Philadelphia > = Use
Rotary Dryer Page 1
Aprills, 1992 . i PARTICULATE CA
; ) RUN 1 RUN 2
1, Vm Actual Meter volume, £t3 > 37.15 36.68
2. Vmcorr Corrected Meter vol.,VnxFun= 37.150 36.680
Meter Conditions. Fm = > 1.000 1.000
3. dHavg Avg Orifice dp, "WG > 1.26 1.2
\ . N _ o > ' 30.21 30.23
I 5. Pm Absolute Meter Pressure
_ Pm=Pbar+(dHavg/13.6) =  "Hg 30.30 30.32
ﬁﬁé i é. Tmr Avg Meter Temp R, deg F ' > 49.3 63.7
el © TmR = TmME + 460 deg. R 509.3 523. %,
7. vmstd Dry Std Vol Metered, scfd ’ 38,591 37.458
vmstd = (Vmcorrmex17.64)/TmR
g. Vwei Std Vel H20 Vapor Imp’'s, scf 0.89 1.04
Vwei=Vle (gms)x0.04707 Fti/ml,> mls > 19 22
i
9. Vwegel S5td Vol H20 silica Gel, scf ‘ 0.363 0.372 |
VwcgelsVlc(gm)x.04715Ft3/gm,>gm : o> 7.7 7.9 !
10. Vwe Sum H20 Vapor=Vwcit+Vwegel scf 1.257 1.408
11. Bwo 3Water=100xVwe/(Vmstd+Vwe), % ' 3,12 3.62
12, %co2 carbon Dioxide (dry) % > 0 . o
13. %02 Oxygen (dry) % b4 21 21
~ 34, %CO Carbon Monoxide (dxy), 3 > 0 0
R Fo Apply? (Y/N) = N Fom(20.9-02)/C02 = 0.995 0.995
15. $N2 Nitrogen=100-%C02-302-%CO, 3% 79 79
o 16. M4 Dry MW-_.44§02+.3202+.28(N2+CO) 28.84 28.84
: ' g/g mo
R 17. Ms Wet MW Stack Gas g/gmol 28.50 28.45
Ms= Mdx(l-Bwo/100) + 18 (Bwo/100)
" 18. ¢p  Pitot Tube Coef, no units > 0.84 0.84
19. TSR Avg. Stack Temp  deg, F > 143.5 146.8 33C#
Deg R=Deg F+460 Absolute 603.5 606.8
20. Psg Static Press Stack, "H20 > 0.1 0.1
Mpc?
_ Philadelphia » = Use
i Rotary Dryer ~ Page 1




g MDC .

g Philadelphia

o Rotary Dryer Page 1

N APR 18,92 : PARTICULATE CA

) RUN 1 RUN 2
21, Ps Abs Stack Press=Pbar+(Psg/13.6) 1n Hg 30.22 30.24

22. Avg Sq Root Delta-p (sg rt WH20) > 0.6238 0.6022

23. Vs velocity of Stack Gas, fps -
85.49%Cpx [ SgRt (TsR/PsMs) }%{AvgSqRE (dp) ] 37.50 36.32 ./

24. Ds Stack Diameter,  inches > 41.00 41,00 [
As Stack Area sg. feet 9,168 9.168 gz

el 20628 19981

- 25. Qs Actual Flow = AsxVsx60, acfm
26. Osstd Std Flow Rate, Dry - scfmd
sttd=l7.64x(QsPs/TsR)(1—Bwo/100) . 17651 16927

R
0.0021 0.001%

27. m Particulate Front Half, grams >

Back Half, dgrams > 0.0000 0.0000
Total, grams 0.0021 0.0018
28. Dn Nozzle Diameter, inches : : > 0.2470 0.2470
An Nopzzle Area, sq. inches 0.0479 0.0479
29. O Run Time, minutes > 60 60
’ 30, Cs Conc= mx15.43/Vvmstd Front 0.0008 0.0007
T in gr/dsct Back’ 0.0000 0.0000
Total 0.0008  0.0007
' 87%02 Frontx13.9/(20.9-%02), gr/dsef . 0.00 0.00
) @12%C0@ Totalx12/%3C02 gr/dsct ) ERR ERR
(PA Regulation = 1 Decim

31. pmr(c) Mass Rate = 0.1323xmxQsstd/Vmstd ;
(Regulatory Rate) - Front #/Hr ' 0.12 0.11
Back #/Hr 0.00 0.00
Total #/Hr 0.12 0.11

32. pmr(a) Mass Rate (Area Ratio) Front or Tot.
pmr(a)=19.048xmxAs/(OxAn), £/8r. _ 0.13 0.11

101.43 101.61
Permitted $0-100%

3. X %Isokinetic=(pm;(a)/pmr(c))xloo

&!/pk CrsSs - a - Al A

TACA Mo [ed szc/u.vsfa%/ lireug’ , ,ugw.,,{e./ﬁce 4’;‘4
U eod o By @ BT Tl T Lo o
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bryf/ s T g (eF porii 2l o a T
TACA STK #/0 (/0 are MbCS) 5
Ulin 927625 was7s” 550 H=379, 92
M/scc= (202 Nig = /-0HF BASL58m wdfl (17645 m ]
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APPENDIX D
Calibration Data
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Calibrator NWMW . S . _

% . . POSTTEST DRY GAS METER CALIBRATION DATA FORM

Date %\\Q\\W\ Meter box :.E:cn_. &.\Q\%\%&. _ n._n::.

7/,

Barometric pressure, P, = nWQ\ .W\

S \\\wa\mt\

If there is only one thenmomeicr oD the dry gas meter, record the temperature under (d..

\'S =
vV, =
r =
4, =
W, =

LT
noitonu

Gas volume passing through the wet test meler, .
Gas volume passing through the dry gas meter, .
Temperature of the gas in the wet test meter, °F.
Temperature of the inlet gas of the dry gas meter, °F.
Temperature of the outlet gas of the dry gas meler, °F.

in. Hg —.uJ. gas meter number Pretest Y - \\.Ww
Setting Gas Volume Temperature Y, =
Orilice Wet test | Dry gas | Wet test Dry gas meler | .
Manomeler meler meler . mcies _
Vacuum .

(aH) in. ?,._u V) t.) Inlet Outlet Average .ﬂao. (o), Ma:m:m. v,p, (t,+460)

H,0 {t e F (id) °F (id,) °F (,) °F min. - in. Im. Y, <nAhuv+ H_w%nrn:.v 4 mov

523./07] ,

/& 0 _\7yEln pas 9% iy 8y |2y | v |.Fz2
& 0 fsssep| 225 02 9\ gagss 82 \zev | 7 |.79F

‘ 5. o0 B i o
i 0 [$5 2. Py isplssaml 7o 1205 g |.5857

| Y= v \\“ o

Average temperature of the gas in ihe dry gas meler, F9° ¢ _ 0.0017a8 | (£ + 46018 2
. B pe 2 y§g g © AHe, et Ll
Pressure differential across orifice, in. H,0.

Ratio of accuracy of wet test meter 10 dry gas mefer for each run. .

Average ratio of accuracy of wel lest meter to dry gas meler for all three runs; _o_nn_:.wm = prétest Y + 0.05Y.

Barometric pressuse, in. Hg.
Time of calibration run, min.

N L%



i 1181 8. Troo,

(315) 666-7404

Applied Geotechnical & Environmental Service Corporation
Road, Norristown, PA 19403

BoxNo, P~ %¥%

Date 4.27 9%
Barometric pressurs, P, w 23 1in. Hp . o Dty gas meter No. _g!u 1580
FRIKLIN JMDE POST ~CAL/desTion -
Qrifice Gaea volume Gas volume Tom%num
manomater wet tast dry gas Vot test s meter
satting, meler mater Motsr et of [Average | Time
AH. v“ v‘| kl l‘l (] t' 9'
in. H,0 9 0 'F ‘F t"l'= 'F . min Y AW,
297,875 | =4 Q-2
0.5 5 2392.70 b, 8 7050 (9295 = | 8,33 | psgyo | 10043 | /2
Hoo. LS -, Qa.tQ
--0.7 5 “424.90 b9.5 188 - liot, =, ~1 28 11228 Jor08 bl
¥68. 985 | & = @.1&5)
® LO 10 39¢.5°0 bo.S |0 238108 m 03l D1 1/24s %0 09957 | /67
G LT B P A1 D)
D 2.0 10 41e. o lo o,y £ ¢¥ 198 oy sof 9507 L1 uo (29288 /858
10
10
Average | ovo¥ |/¢ ¢
_Calculations
Y AH,
) V_P, (1,+480) )
" Al " 0.0817 AR [ (¢, + 480) 6]
136 v, (Pt g) .+ 40 Rtes) ™V, |
0.5 0.0368 / or? /S 307
) © ©.0735 - 0. 9987 leo b b7 e
2.0 0.4 .99 & L b7l
0.7 O0.081y /o/0 8 ) 5575
Dwrip I _Faenrs 1. Yo A{/’U/ . Do ,l .

= Ratlo of accuracy of wet test metor to dry tast meter, Tolerance =2 0,01
AM, = Orlfica pressure ditferential that glves 0.75 cfm of alr at 70°F and 29.92 Inches of mercury, In.H,0. Tolerance = ¢ 0.5



NOZZLE CALIBRATION DATA .
' 7/13/91

F.B.H
Nozzle No. I Diameter #1 | Diameter #2 l Diameter #3 | Average Diameter
3/16" - #1 | 0.184" 0.185" 0.185" 0.185"

316" - #2° | 0.182" | 0.182" 0.182" 0.182"
1/4" - #1 | 0.242" 0.242" 0.242" 0.242"

Hi-1/4" - #2 - | 0.233" 0.232" 0.233" 0.233"

N ovar - 43 | 0.247 0.247" 0.247" 0.247"

1 518" - #1 | 0.295" 0.296" 1 0,294 0.295"
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' SAMPLE MoZ2LE REcA{/BRATION

Mozzla Size D amatsr Micsiemants ;41/4-”:}4
& o . :
3/1¢ =%/ 0./ 0./85" 0,185 " g /85"~
iy - P3 O.2¢7 0247 0.2¢7 o 27"

7K erm oc:ac-:ﬁ Lo Bocaldvation

.s"’—‘73,oL Ve E’x/aaraaf Tegmetrar

T/MMIM&-}W #”Ml@;ﬁ_)@
EZam Timp. - Leter Bcth G7eF a7 PoF

- /,‘:/., Sutrr z:2°F~ 23, 2°F






