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: ABBREVIATIONS
I3
i ACFM actual cubic feet per minute
g cc {ml) cubic centimeter (miililiter)
g DSCFM standard cubic foot of dry gas per minute
g DSML dry standard milliliter
L DEG-F (©OF) degrees Fahrenheit
g DIA. diameter
gf FT/SEC feet per second
ﬁ GPM gallons per minute
o GR/ACF grains per actual cubic foot
? GR/DSCF grains per dry standard cubic foot
ﬁ g gram
§ HP horsepower
g HRS hours
3 IN. inches
gl' IN. HG. inches of mercury
i“ IN. WC. inches of water
E“ LB pound
v LB/DSCF pounds per dry standard cubic foot
z LB/HR pounds per hour | |
J LB/10%3TY pounds per million British Thermal Units heat input
" LB/MMBTU pounds per million British Thermal Units heat input
Mw megawatt
mg/DSCM milligrams per dry standard cubic meter
microns (um) . micromater
MIN. - minutes
ohm-cm ohm-centimeter
PPH pounds per hour
PPM parts per million
E‘ PSI pounds per square inch
f; SQ. FT. square feet
v/v percent by volume
5{ w/w percent by weight
i  Standard conditions are defined as 68 OF (20 9C) and 29.92 IN. of mercury pressure.
3
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1 INTRODUCTION

On July 11, 1983, Interpoll Inc. personnel conducted a
particulate and odor emission compliance test on the No. 6 incinerator
at fhe Metropolitan Waste Control Commission Metro Plant located in St.
Paul, Minnesota. On-site testing was performed by a two-man team under
the direction of S. Olson. Coordination between testing activities and
plant operation was provided by Ernie Carlson. The test was witnessed
by Joe Miceli of Accurex for the Environmental Protection Agency and
Martin Osborn._.and .Ray -Bissonette of the Minnesota Pollution Control

Agency.

The “No. 6 Sludge Incinerator system consists of an EBSP
furnace designed to incinerate up to 3.5 DRY TONS/HR of sludge. The
furnace outlet temperature is maintained at 1200 to 1400 CF for odor
confrol. Auxiliary fuel for sludge incineration may be ejther No. 2
fuel 011 or natural gas. Hot gases from the furnace are quenched in the
precooler to approximately 220 OF, The gas temperature is further
reduced in the downstream venturi scrubber (for particulate control) to
approximately 172 OF. A subcooler further cools the flue gas to about
70-120 OF before the gas is reheated (reheater operated with 15 PSIG
steam) to 172 OF. The reheated gas stream then passes through the I.D.
fan‘which further heats the gas stream to about 220 OF before discharge
through the 39-inch diameter stack.

During this test, the furnace was fired at 3.6 DRY TONS/HR.
The dry firing rate was estimated from the wet firing rate and a total
solids analysis of a composite sludge sample collected during the

particulate emission compliance test.

Particulate determinations were performed in accordance with

EPA -Methods 1-5 and 9, CFR Title 40, Part 60, Appendix A (Revised July
1, 1982) and APC-28. A preliminary determination of the gas velocity



profile was made before the first particulate run to allow selection of
the appropriate nozzle diameter required for isokinetic sample
withdrawal. An  Interpoll sampling train which mEets or exceeds
speqifications in the above-cited reference was used to isokinetically
extract particulate samples by means of a heated glass-lined probe.

Simultaneously with each particulate determination, an
integrated flue gas sample was extracted using a specially designed gas
sampling system. Flue gas samples were collected in 44-liter Tedlar or
Teflon bags. In order to insure the integrity of each test bag, the
oxygen concentration of the collected bag sample was measured on-site
with a Teledyne Model 320P oxygen analyzer. After the samples were
returned to Interpoll's Tlaboratory for Orsat ana]yéis, the oxygen
concentration of the bag sample was measured again with a laboratory

Te]edyne oxygen analyzer.

Testing on the No. 6 Incinerator was conducted from two test
ports on the stack oriented at 90 degrees, approximately 6 diameters
downstream of a rectangular to round transition and 2.5 diameters
upstream of the stack outlet. A 24-point traverse was used. to extract
representative flyash samples. Each traverse point was sampled 2.5
minufes to give a total sampling time of 60 minutes per run.

Odor evaluations were also performed from the stack test site
in accordance with ASTM 1391-57 as modified by Benforado et al and APC
9. Odor samples were collected from the stack using 7-liter Tedlar
bags. The bag samples were returned to the laboratory and .analyzed
immediately by an experienced in-house six-member odor panel.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Results of preliminary
measurements, field data and all other supporting information are

hresented in the appendices.



2 SUMMARY AND DISCUSSION

The important results of the particulate emission test on the
No. 6 Incinerator are summarized in Table 1. As will be noted, the
par{iculate emission factor averaged 0.85 LB/TON dry sludge input.
Federal new source performance standards 1imit emissions from sources of
this type to 1.3 LB/TON dry sludge input (CFR Title 40, Part 60, Subpart
0). The odor concentration averaged 59 odor units/SCF with a
corresponding average emission rate of 1.0 10090.U./MIN. It should be
noted that most of the panel members independently described the odor as
pleasant and chlorine-like in nature (see Appendix F).

_No _difficulties—were —encountered—in the "field or in the
1aboratory”éVéTUETWBHNB?MfEEM?TGE‘?i;;~g;E-particulate samples. On the
basis of this fact and a complete review of the entire data and results,
it is our opinion that the particulate and odor concentrations, emission
rates and emission factors reported herein are accurate and c]ose]y'
reflect the actual values which existed at the time the test was

performed.
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Table 2.

Summary of the Results of the July 11, 1983, Odor Emission !

Test on the No. dSIncinerator System.

Odor Concentration

QOdor Emission Rate

(0.U./DSCF) (10° 0.U./MIN.)
Run 1 100 1.54
Run 2 40 0.76
Run 3 38 0.73
o ¢
Average 59 (/;.Oi>i?
4
5



|
3
I
£
ga.{
?
E
F

I
a

:

{ .

3 RESULTS

The results of all field and laboratory evaulations are
presented in this section. Gas composition results (Orsat and moisture)
are.presented first; followed by the computer printout of particulate
and visible emission data and the results of the odor concentration
determinations. Preliminary measurements including traverse point
description are given in Appendices A and B.

The results have been calculated on a DEC PDP-11 Computer
using standard Fortran programs. EPA-published equations have been used
as the basis of the calculation techniques in these programs. It should
be noted in interpreting these results that the particulate emission
rates have been calculated by both the "concentration x flow" and the
“ratio of areas" methods and the average reported. The average is the
best estimate of the true value, since the bias introduced by
anisokinetic sampling is approximately equal but of opposite sign in the
fwo calculation techniques and thus cancels in the average.
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. LOCATION OF TEST PORTS AND TRAVERSE POINTS
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MINNESOTA POLLUTION CONTROL AGENCY ,//
Air Quality Division S

PERFORMANCE TEST EVALUATION REPORT

I. DESCRIPTION
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II. COMPLIANCE DETERMINATION

Analysis of the performance test indicates the following has been
demonstrated:

Parameter Compliance Non-Compliance Not Determined

SP cevevecasne de

T

Z
Oy eoeoecncacs | p
V.E. eeccenoes s

Acid Alkalines ziij

(07¢ o} xz /
Other c.eeee.. Z_

sta<dacd = 43 ’ba'r/&‘aq
Explanation of Non-Compliance/ﬁmi_m_;_-__

s

ﬂé Lz & e /,4¢,ge/‘a.«?[m" «a s /'@-YIE;—?’R/
Vi 7/////5’ ey 4 zosa//éj( o X a new

ae k. The e e onizased Phe Joacer
M@m__w Yoae [0 /‘z%e Yo A2 /;ée

W/d-)f"w ?L/ )( ”7!‘::1 ML’_ l z:d‘é/f Pﬂ?L Cw/l,}(e

2. s 21 VE LJA_S f)’/&

£/7@ﬁ /Z/af.{ dede 7[)Mc/ “e 2/erepe g %,3
) ¢ o ) é]z/‘( eateq Wa s /4[//«/'/66/ 177 %

A

/@949/”ﬁ8c/, ﬂ&"b/%i) KN




I1I. MAJOR DEFICIENCIES IN TEST REPORT
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IV. RECOMMENDATIONS /)

A. Source in Compliance

Recommendations for special conditions in the operating
permit:
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B. Source not in Compliance

Recommendations for action:

Performance Test Evaluation Report
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