STAFFA/ ALAFCC LG D)) 56
) ;2/,5 (F02)

Interpoll Inc. - RECEIVED
4500 Ball Road N.E.
Circle Pines, Minnesota 55014 JUN 01 1983

Telephone (612) 786-6020 KO ey Fooph ey

Telex 287095

Note: This material is related to a section in AP42, Compilation of Air Pollutant Emission Factors, Volume I
Stationary Point and Area Sources. AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the file number, the AP42 chapter and then the section. The file name
"rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2. The document may be out of
date and related to a previous version of the section. The document has been saved for archival and
historical purposes. The primary source should always be checked. If current related information is
available, it will be posted on the AP42 webpage with the current version of the section.

RESULTS OF THE MAY 23, 1983,
EMISSION COMPLIANCE TEST
ON THE NO. 9 INCINERATION SYSTEM
IN THE F & I 2 BUILDING AT THE
MWCC METRO PLANT IN
ST. PAUL, MINNESOTA

Submitted to:
EBSP ENVIROTECH
P. 0. Box 30514
St. Paul, Minnesota 55175

Attention: Bob Lalonde

- P
Report Number 3-1526 Perry Lonnes, Ph.D.
May 31, 1983 President



EPA
Text Box
Note: This material is related to a section in AP42, Compilation of Air Pollutant Emission Factors, Volume I Stationary Point and Area Sources.  AP42 is located on the EPA web site at www.epa.gov/ttn/chief/ap42/

The file name refers to the file number, the AP42 chapter and then the section.  The file name "rel01_c01s02.pdf" would mean the file relates to AP42 chapter 1 section 2.  The document may be out of date and related to a previous version of the section.  The document has been saved for archival and historical purposes.  The primary source should always be checked.  If current related information is available, it will be posted on the AP42 webpage with the current version of the section.



TABLE OF CONTENTS

ABBREVIATIONS

INTRODUCTION

SUMMARY AND DISCUSSION

RESULTS

3.1 Results of Orsat and Moisture Analysis

3.2 Results of Particulate Loading Determinations

3.3 Results of Opacity Observations

3.4 Results of Odor Concentration Determinations

APPENDICES:

A - Results of Preliminary Measurements

B - Location of Test Ports and Traverse Points

C - Methods 1-5 Field Data Sheets

D - Method 9 Field Data Sheets

E - Laboratory Data Sheets

F - Odor Panel Data Sheets

G - Results of Laboratory Analyses and Process -Sludge
Flow Rate Data

H - Procedures

1 - Calculation Equations

J - Sampling Train Calibration Data

ii

O O N oy W

10




L O R U SR Y

1 INTRODUCTION

On  May 23, 1983, Interpoll Inc. personnel conducted a
parficulate and odor emission compliance test on the No. 9 incinerator
at the 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 Dr. P. Lonnes. Coordination between testing activities
and plant operation was provided by Dr. P. Lonnes via radio. The test
was witnessed by Marty Osborn of the Minnesota Pollution Control Agency,
Air Quality Division.

The No. 9 Sludge Incinerator System consists of an EBSP
furnace designed to incinerate up to 23,000 LB/HR of sludge. The
furnace outlet temperature is maintained at 1200 OF or higher for odor
control. Auxiliary fuel for sludge incineration may be either No. 2
fuei 0il or natural gas. A quad cyclone system at the furnace outlet
reméves large particulate material which serves to protect the tubes in
the waste heat recovery boiler which may produce up to 32,700 LB/HR of
saturated steam (400 PSIG) which in turn is used to drive a steam
turbine. When the waste heat boiler is off-line, the system employs an
evaporative cooler to reduce flue gas temperatures to 500 OF, the design
temperature for the precooler which combined with the downstream venturi
scrubber (for fine particulate control) reduce the flue gas temperatures
to approximately 172 OF. A subcooler further cools the flue gas to
about 120 OF before the gas is reheated (reheater operated with 15 PSIG
steam) to 220 OF for discharge through the ID fan and Jjacketed stack to
the atmosphere.

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
specifications 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 44-1iter 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 1laboratory for Orsat analysis, the oxygen
concentration of the bag sample was measured again with a laboratory
Teledyne oxygen analyzer.

Testing on the No. 9 Incinerator was conducted from two test
ports on the stack oriented at 90 degrees, approximately 0.5 diameters
downstream of an egg crate flow straightener and two diameters upstream
of the stack outlet. A 16-point traverse was used 1o extract
representative flyash samples. Each traverse point was sampled four
minutes to give a total sampling time of 64 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
presented in the appendices.




2 SUMMARY AND DISCUSSION

. The important results of the particulate emission test on the
No. 9 Incinerator are summarized in Table 1. As will be noted, the
particulate emission factor averaged 0.56 LB/TON dry sludge input. The
odor concentration averaged 113 odor units/SCF with a corresponding
emission rate of 2.3 1060.u./MIN.

No difficulties were encountered in the field or in the
laboratory evaluation of the flue gas and 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 closely
reflect the actual values which existed at the time the test was
performed.

3
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Table 2.

Summary of the Results of the May 23, 1983, Odor Emission Test
on the No. 9 Incinerator System.

Odor Concentration

Odor Emission Rate
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(0.U./DSCF) (0.U./MIN.)
Run 1 94 2.0
Run 2 125 2.6
Run 3 120 2.4
Average 113 2.3
5
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3 RESULTS

The results of all field and laboratory evaulations are
preéented in this section. Gas composition results (Orsat and moisture)
are presented first; followed by the computer printout of particulate
and visible emission data and results of 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
besﬁ estimate of the true value, since the bias introduced by
anisokinetic sampling is approximately equal but of opposite sign in the
two calculation techniques and thus cancels in the average.




Trnterenll Resoprt pNo, 3I-15%
ERGEF=—ENU/MUCC
Metro Flant

Tezt No, 1
No 2@ Incinerztor Staol

-

Results of Orezt & Moisture Anzlucie —— Moethode 3 & 4 (% v/v)

Rorm 1 Ko 2 Rom 3
lzte of run NE/2I/8T ON/23/82 NSN/2T/83

Tlry hizsie foreat)

carbon gloxios

4
~d
-3
P
~
O
>

mvudarn 12,20 12,80 12,460
cRPRON mOnoMlae y 0D y Q0 » Q0
mitrodgen 20,00 280,00 870,40

Mol haeis (oreat)

éerban adioxide 7,03 £,%1 b b7
M sfar 11.77 12,29 12,01
CREDON MOnnyL e y Q) y 00 y 0)
ritroger 77,21 7hH, 83 ThHE2

Meoicture content 3,49 3,94 4,70

Uruy moleculzr weight 29,74 29,446 20,62
Met moleculzr weight 29,33 29,20 29.,0%

Seeciflic gravity
‘relative to 2ir) 1,0140 1.,0087 1,0044

Teledune oxusgern
analuzer (velocitve %
time weidhted avg.) 11,47 11.81 11,22

FQ 1.12 1,13% 1.19



‘3.2

Interrall kesort No, 2-1524
ERSF~-ENG/MWYCC
Matro FPlant

Taat Mo, 1
Mo ® Incinerztor Stack

Results of Farticulate Loazding Determinstione —- Methad S(ERE)

Fon 1 Run 2 Run 3

Izate of run NI/23784  05/23/8% OT/23/783
Time run estzrt/ond (HRS) 114471252 121071418 143471540
Fitot tube coefficient JBSZ 853 1852
Water in camele

condensete fml) 2H,0 34,0 1.0

gilice gel f(drame) 17,0 14,0 25.0
Totzl erzrticulzte meterizl

collected (dgrame) % L0400 , 034 + 0391

l"
Meter correcticon coefficient L eR1E ,Pe1R 9718
Ualume throvsn gze meter

=zt meter conditions,,., (CF) 6,34 57,65 56442

etancard conditions,, (GCF) TN ALA] 54, B2 53,49
Total ezmeling time (MIND Ad, 0 Ad, 0 54,0
Nozzle dizmeter (IN) »y 184 y 186 » 186
fAverasge stzeok gac temrerasture
during determination (DEG-F) 187 182 183
Unlumetric ¥low

BC‘t-UE?looo'oooooooooooo(':F:M) 27177 :6:-)4"I 25651

Standearde . vessieees (OSCFM) 21124 204%% 19824
Isokinetic varistion (%) 100,46 101.7 102.4
Farticle concentration

20t e aavenes e (GRAACE) L0084 VOORY 0088

drw standard.,., .. (GR/USCF) 0110 0111 0113

Farticle meses flow (LE/HE) 2.00 1.94 1.92

¥ Drwe Cz2teh Flus Orgznic Wet Catch
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