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RESULTS OF A SQURCE
EMISSION COMPLIANCE TEST
AT SOUTHERN MINNESOTA BEET SUGAR
COOPERATIVE
RENVILLE, MINNESOTA 56284

Report Number 8675
Project Number 8014

1 INTRODUCTION

On January 21, 1988, MMT Environmental, Inc. pefformed a
source emission compliance test on one of the four cyclones used to
remove the particulates from the exhaust gas of drum dryer "A",

The cyclone tested 1Is designated "A2", it is the only cyclone of
the four that has straightening vanes in the discharge. Testing aof
the other cyclones, without flow straightening.vanes, would be
invalid due to turbulence and cyclonic flow patterns. The tests
were performed at the request of Mr. W.D. DeBelly.

The MMT sampling team consisted of Clifford E. Mohs and
Robert A. Laska.

MPCA officials were notified of the compliance test but
elected not to observe the on-site testing.




2 TEST RESULTS

The significant results generated by the test program are

presented in this section.

2.1 Particulate Emissions

Table 2.1 presents the results of the particulate emission
tests. Particulate emissions of the three runs averaged
0.105 gr/SCF.

2.2 Visible Emissions

Attempts were made to make visible emissions observation
during all three of the test runs but because of the high moisture
content of the gas and the close proximity of the other stacks, it
was Impossible to make V.E. reading.

ha

2.3 Cyclone A2 Particulate Removal

Table 2.3.1 presents the result of the pulp material
collected at the bottom of the cyclone A2, C(Collected material
averaged 263.2 lb/hr.

Table 2.3.2 presents the cyclone removal efficiency. The
average efficiency was determined as $4.8%.

2.4, Comments
Flow measurements were made in two cyclones Bl and B2 of

drum dryer "B", to-determine if the flow patterns would be
acceptable under EPA regulations to perform a US-EPA method 5 to

determine the emissions. Both stacks showed significant cyclonic

flow patterns and testing would not be acceptable unless
straightening vanes or other mechanical method was used to provide
a better flow pattern,
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CYCLONE BOTTOM COLLECTION

Table 2.3.1
Start: 11:45 End 3:45 4 Hours
Wheelbarrow Tare Weight 44 lbs 46 lbs
Wheelbarrow & Pulp 73 78
Weight 74 78
74 79
76 80
78 80
81 82
82 S0
89 90
97 27
78 84
96 88
98 90
94 88
73
1163 1104
- (14 x 44) - (13 x 46)
546 1bs 506 1lbs

Total 546 lbs + 506 lbs = 1053/4hours = 263.2 lbs/hr




CYCLONE "A2" REMOVAL EFFICIENCY
Table 2.3.2
1b/hr Ib/hr Efficiency
Run #1 14,38 277. 4. 94.8
Run #2 14. 82 277.8 94.7
Run #3 13.76 276. 8 95.0
Average 14,32 277.3 94.8

E = 100 -

Emissions (lb/hr)

X 100

Bottom Collection (lb/hr) + Emission {(lb/hr)
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3 EMISSION TEST PROCEDURES
3.1 General

In order to determine the pollutant emission rate from
stationary sources, the Environmental Protection Agency (EPA} has
established a series of reference methods which specify the manner
in which tests must be performed. These reference methods are
found in the Code of Federal Regulations under Title 40 -
Protection of Environment; Chapter 1 - Environmental Protection
Agency; Subchapter C - Air Programs; Part 60 - Standards of
Performance for New Stationary Sources; Appendix A - Reference
Metheods. Unless othérwise noted, the tests presented in this
report were performed according to the EPA Reference Methods as
revised on July 1, 1983. A brief description of the test
procedures used follows.

3.2 Sampling Points

The sampling required for EPA Methods 2 and 5 was
performed at numerous points across the duct cross-section. The,
number of sampling points and their locations within the duct were
determined according to EPA Method 1 (Figures 3.1 and 3.2). The
number of points required is based on the distance of undisturbed
flow both up and downstream of the sampling location.

3.3 Effluent Flow Rate

The effluent volumetric flow rate was determined per EPA
Method 2. The effluent veiocity pressure and temperature were
measured at numerous points across the duct cross-section using an
S-type pitot tube and a chromel-alumel thermocouple. The flow rate
measurements were made simultaneously'with each particulate
concentration test run.




Figure-3.1 Description of Sémpling Location

Duct cross-sectional dimensions at the sampling location: 47.5

Equivalent diameter (rectangular duct only):

Distance from sampling ports to the nearest flow disturbance;

Before sampling ports: 5.6 = duct diameters

After sampling ports: 2.0 = duct diameters

Number of sampling points;

Required by EPA Method 1: 26
Actually used: Only used 20 because straightening vanes were installed
Number of ports: 2
Points per port: 10
Sketch of sampling location: % i Not_to Scale
S
ROOf WMWM N
s Sample ports
Cyclone A4 inlet !
N - ' Flow Straightening vanes
Cyclone A3 inlet

— ﬂ '
!

Cyclone A2 inlet

aaaly

\
[
‘ i
Cyclone A~l inlet /]

S

Bottom catch

Drum dryer A -~—
I —

~d

mmt caviroumental, inc.




Figure 3.2 Sampling Point Locations Within the Duct

Sketch: Not to Scale

Location of sampling points within each port:

Distance From Duct Distance From Duct
Inside Wall (by Port) Inside Wall (by Port)
to the .Sampling Point to the Sampling Point
Point % of Duct Point % of Duct
Number Diameter Inches Number Diameter Inches
1 2.53 1.2 13
2 8.21 3.9 L4
3 14.5 __ 6.9 .15
4 22.5 10.7 16
5 34.1 l6.2 17
6 65.9 31.3 18
7 _77.5 16.8 19
8 85.5 40,6 20
9 91.8 43.6 21
10 87.5 46.3 22
11 23
12 24
8

mm( cuvirowmeutal, iec.




3.4 Effluent Composition (602, 021

The carbon dioxide and oxygen content of the effluent was
determined per EPA Method 3. One (1} multi-point integrated sample
was collected simultaneously with each particulate test run.
Analysis of the sample was performed with a standard Orsat analyzer
using commercially prepared solutions,

3.5 Effluent Moisture Content

The effluent moisture content during each test run was
determined simultaneously with the particulate concentration
determination as per EPA Method 5. The moisture content was
calculated from the volume and/or mass of condensed water collected
in the cold box impingers and the volume of gas sampled.

3.6 Effluent Particulate Concentration

The effluent particulate concentration was determined per
EPA Method 5. In this procedure, particulate matter is
isokinetically withdrawn from the source and collected on a
glass-fiber filter. Organic vapors and other condensibles which
pass through the filter are collected in an ice-cooled impinger
trap. The particulate mass, which includes any material which
condenses at the filtration temperature, is determined
gravimetrically after removal of any uncombined water.

The sampling train (Figure 3.3) consists of a heated
sampling probe with attached thermocouple and S-type pitot tube.
The probe attaches to the front sample case (hot box) which has an
all-glass in-line filter holder in a temperature controlled
environment. The back sample case {cold box) houses a series of
impingers and a desiccant column in an ice bath. The sample case
is connected via an umbilical cord to the control unit which
contains the vacuum pump, pressure indicator and all operating
controls. The thermocouple Is connected to a separately housed

temperature readout.




Figure 3.3 Particulate Sampling Train

Sampling train;

Manufacturer: RAC (Research Appliance Company)

Model: Stak Samplr:

Hot box set-up;

Cyclone: NA

Filter media: Type A/E glass fiber
100 mm effective diameter

o
Filtration temperature, °F: +250°F

Cold box set-up;

Impinger

Number " Type* Contents
1 M Deionized - Distilled H,0
2 5 Deionized - Distilled H;O
3 M Empty
4 M Silica- Gel
5

* §: Standard Greenburg-Smith design
M: Modified Greenburg-Smith design (straight tip)

Probe: 5 foot with stainless steel liner.
Nozzle: stainless steel, .375 inch nominal diameter
Sampling time: 60 minutes per point; 5 minutes per test run.

Sampling train schemactic:

Hot Box Cold Box
Impinger Series
L o s i
(™ Pitor_Tub T Rl i A 7
~ ito ube ilter
“ Tnermocouple ) Holder 1 I ZL—J
: [ce Bath
T R By-Pass Main Umbilical
Gas Flow Valve ~ Valve-——§l Cord——
Orifice A\ Y
«gg«i Q ok d) n
Temperatur R\\“lj [JTzz:sLJ VacuuTJ
Meter :l Velocity Orifice Dry . Test Vacuum Gauge
Pressure Pressure Gas Meter Pump
Manometer Manometer
? Indicates Control Unit
mmt cnviconmentnal, b,
Thermometer 10




A representative particulate sample was acquired by
sampling for equal periods of time at the center of a number of
equal area regions in the duct. At each sampling point the gas
velocity head and temperature were measured and the sampling rate
rapidly adjusted to isokinetic conditions with the aid of a
nomograph. Sample gas drawn into the nozzle flowed through the
probe to the glass Ffiber filter where the particulates were
collected. The gases then passed through the ice-cooled condenser
(impingers and desiccant column) which quantitatively sorbed all
moisture from the gas stream. The gas then passed through the
vacuum pump, the drytest meter and the calibrated orifice.

Leak checks to detect any dilution air teing pulled into
the sampling line were performed at the beginning and end of each
test run and also when and if any sample line connections were
broken.

After completion of each test run, the sampling train was
removed to the clean-up area for sample recovery. The filter was
removed from the filter holder and placed in Container #1.
Particulate matter collected in the nozzle, probe, cyclone and all
connecting glassware in front of the filter was quantitatively
transferred to Container #2 by means of a distilled water wash
followed by an acetone wash., A stiff brush was used in the probe
cleaning step to help dislodge deposits., The water collected in
each of the impingers‘(desiccant column excluded) was measured and
transferred to Container #3. All sample exposed surfaces between
the filter and the desiccant column were then rinsed with distilled
water and the rinsings added to Container #3. These same surfaces
were then rinsed with acetone and the rinsings placed in Container
#4. The disiccant column was then weighed and its contents
transferred to a waste desiccant container.

Sample analysis was performed at MMT's laboratory. The
filter was dried in a 105°C oven for 3 hours and then desiccated
to constant weight. The contents of Containers #2 and #4 were each
transferred to a tared beaker, evaporated to near dryness, and

11



desiccated to a constant weight. Organic particulate matter was
extracted (separatory funnel) from the impinger solution in
Container #3 with three (3) 25 ml portions of chloroform followedby
three (3) 25 ml portions of ethyl ether. The ether and chloroform
extracts were combined in a tared dish, evaporated to near dryness,
and then desiccated to constant weight. The total mass of
particulate matter collected during each test run is the sum of the
front catch, filler catch and back catch.

3.7 Source Plume QOpacity

The opacity of emissions from the stationary source was
determined visually by a certified observer per EPA Method 9.

The observer positioned himself at g distance sufficient
to provide a clear view of the emissions with the sun oriented in
the 140° sector to his back. Consistent with the requirement,
the observer's line of site was, as much as possible, perpendicular
to the plume's direction.

Opacity observations were made at the point of greatest
opacity in that portion of the plume where condensed water vapor’
was nolt present. QObservations were made at 15-second intervals and
recorded to the nearest 5 percent opacity. (Refer section 2.2,
page 2)

12




4 ‘ CYCLONE DISCHARGE PROCEDURE

Two preweighed wheelbarrows were alternately placed under
the cyclone A2 bottom discharge pipe. Approximately every 10
minutes the wheelbarrow under the discharge pipe would be replaced
with the other wheelbarrow and then weighed. This was done
continuously during the test period, including the change over time
between each of the runs.

13




APPENDIX A

CALCULATIONS
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DEFINITION OF VARIABLES

An ...,
As ...,
Bup ...
Bus ...
Cav ...

c....
M oaee
-
Cs+ ...

Cut .,

in ...
| G

hi[- BN

3 asa
N ooee
19) S
[ S
P3 vau
PO viee

Ps vven
M ot
Qa veen
5 vuns
Qsd ...

Rew o,

CROSS-CECTIONAL ARZA OF NOIZLE, SF

CAOSS-SELTIONAL ARZA OF STALK, SF

EFFLUENT MOISTURE CONTENT, PERCENT 2Y VOLUME
EFFLUENT MOISTURE CONTENT, PROPQRTION BY VOLUME
EFFLUENT. PARTICULATE CONCENTRATION AT ACTUAL
CONDITIONS, GR/ACF] #=f.b,tj Caf: FRONT CATCH QNLY;
Cab: RACK CATCH ONLY; Cat? TOTAL CATCH

EFFLUENT CARZON DIOYIDE CONCENTRATION, % V/V DAY
EFFLUENT CARBON MOMOXIDE CONCENTRATION, % V/V DRY
PITOT TUBE COEFFICIENT, DIMENSIONLESS

EFFLUENT PARTICULATE CONCENTRATION AT DRY STANDARD
CONDITIONS, GR/DSCF: #=f;b,t; Csf: FRONT CATCE ONLYS
Csb: BACK CATCH ONLY; Cst: TOTAL CATOH

EFFLUENT PARTICULATE CONCENTRATION AT STAMDARD
CONDITIONS, GR/SCF; #=fyb.ti Cwf: FRONT CATCH ONLYS
Cob? BACK CATCH ONLY; Cwti TOTAL CATCH

NOZILE DIAMETER, IN

ISOKINETIC VARIATION, %

EFFLUENT MOLECULAR WETGHT, LB/LB-MGLE, DRY BASIE

. EFFLUENT MOLELULAR WEiGHT, LB/LB-MOLED, RZT BASIS

EFFLUENT NITROGEN CONCENTRATION, ¥ V/V DRY
EFFLUENT OXYGEN CONZEMTRATION, ¥ W/V DRY
PARQMETRIC PRESSURE, IN HG

STACK STATIC PRESSURE, IN WQ

AVERAGE PRESSURE DROP ACROSS THE METERING
ORIFICE, IN WC

STACK ABSOLUTE PRESSURE, IN HG

AVERAGE SQUARE-ROOT VELOCITY PRESSURZ, IN Wi
EFFLUENT FLOW RATE AT ACTUAL CONDITIONS, ACLFNM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS, S(FM
EFFLUENT FLOW RATE AT STANDARD CONDITIONS,

DRY BASIS, [SCFM

SOURCE PARTICULATE EMISSION RATE, CLASSICAL
YETHOD: L2/HR; #=f,0. %1 Rof: FRONT CATOR ONLYS
Rep: BACK CATCH ONLYE Rett TOTAL CATCH

SOURTE PARTICULATE ZMISSION RATe, RATIO OF
AREAS METHOD, LR/HR; #=f,b,t; Ref: FRONT CATCE ONLY:
Rrhs BACK CATCH GMLY; Rrts TOTAL CATCH

STACK DIAMETER OR LENGTH, IN

CTACK WIDTH, IN

TOTAL SAMPLING TINE, MIN

AVERAGE DRY GAS MZITER TEMPLRATYRE, DEG F
AVERASE EFFLUCNT TEMFERATURE, DEG #

VOLUME 7 LIQUID COL_RCYED, ML

VOLUME OF CAS SAMPLED AT METER TONDITIONS, 07
VOLUME. OF GAS ZAMPLED AT STANTARD {ONDITIONS, DSCF

. AVERAGE EFFLUENT VELCCITY, FPE

VOLUMZ OF WATER VAPOR (OLLECTED a7 STANDARD
CORDITIONS, SCF

. MASS OF PARTIZULATE MATTER CHLLECTED iM THE

BACK [WET) CATCH. €
MASS OF PAATICULATE MATTER COLLECTED N THZ
FRONT (DRY) CATCH, &

. TOTAL MASS OF PARTICULATE MATTER COLLECTED, G

DRY GAS METER COEFFICIENT DIMENSIONLESS

Al
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EGUATIONS USED TO CALCULATE PARTICULATE EMISSICRS

an
As
as
Ps
NI
Wt

vms

[}

0.22545
0.23345

4154 & Dn + Drv

4156 3 S1 # §1  (FOR ROUND STACKS)

=6} By / 144.0 (FOR RECTARGULAR STACKS!
Pb + Pg/13.6

1)

108.9 -
WE + Wb

Ch-0x~-¢CH

(528/29.92) # Un # Y * (Pb + Po/l3.6) / (Tm + 440.2)

Vw = @.84787 e Vi

Buis

Bup

Vu /¢
16e.¢
C.440 »
Md % {1
235,49

2.2 #

Vu + Vms)
* Dus

€0 + 2,320 # 0X + B.2680 @ {N] + (™)
.8 - Busi + 1B.D ¢ Bus

Cp # Pv # SQRT( (Ts+440.0)/(Ms*Ps) )

Vs & As

={a * (328/29.92) # Ps / {(Ts + 4A0.8)

Jsd = @z * (1,8 - Bus)

I = 2.09452 # (Ts+468.0) # Uns / (Ps » Vs # An * Ti # (1.2-Zus)

Csf
sy
Cst
Cut
Cuwb
Cut

Caf
Cab
Cat
act
Reb
Ret

frf
ara
Rri

Hon (LTI}

ni n

noun

15.42
15,42
15,42

Cst /
(sb /
Cst /

Cuf #
Cub *
fwt *

2.8355
2.0285
¢. 2385
2. BB
3.3823
L.eeas

+ Wf / Vs
* Wh / Vus
* Wt/ Vus
1.8 - Zus)
{1.2 - Bus}
(1.8 - Buws}

(29,92/528.,8) * {Ts+460.0) / Ps
(29.92/328.2) % {(To+468.2) / Ps
(39.92/528.08)  (Ts+4£0.3) / Ps

78 % (sf + (sd
78 ¥ Csh » {50
78 # Cst # (=0

7€ » (sf » (Ums/Ti) * (As/An}
75 # (52 + (Ves/Ti) # {A5/An)
76 * Cet » (Uns/Tid % [Ac/An)
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DEFINITION OF UNIT ABDREVI A"G\q

ACEM iivanan
DEGF .iv..e
DOFE adanians
DSCF cavnnnes
DSCF™ ...l
FPS ciaevaven
L

GRIBCF vevnn

GR/DICF ...,
GR/ASCE .t
IN siveeinenn
INKE vvernen
INWC ...
LE/HR .......
LB/L3-MOLE .
BIN Ceennnnns
' T
SCF vvivinins
ECFM Lovl
5F cesincnens

AN/ DRY L.,

ACTUAL CUBIC FEET PER MINGTE
DEGREES FAHRENHETT

DAY CUBIC FEFT

DRY STANDARD CUBIC FEET. -

ORY STANDARD CUBIC FEET PER MINUTE
FEET PER SECOND

GRAMS

GRAING PER ACTUAL CUEBIC FGOT
FRAINS PER DFY STANDARD CUEIC F00T
GRAINS FER STAXDARD (UBIC FOGT
INCHES

INCHES OF MERCURY ’
INCHES OF WATER

PGUNDS PER HOUR

POUND PER POUND-MOLE

MINUTES

MILLILITERS

STANDARD CUBIC FEET

STAKDARD CUBIC FEET PER MINUTE
SOUARE FEET

PERCENT BY VOLUME, DRY BASIS

- -

DZEINITION 05 STANDARD COMCITIONS

S7aNDARY TEMPERATURE ..., 4§ DEGRCAS FAHRENMEZ]T

STANDARD PRZESURE ..u....e 29.92 INLBES OF MERCURY
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PARTILAATS EMIS3ION TEGT CALLULATIONS

PROJECT NUMEER: BD14
TEST NUMBER: 1
RUN NUMBER: 1

COMPANY: SOUTHERN MN. BEET SUGAR
SOURCE: CYCLONE "A-2°7
TIME: 1/21/88 1128-120

TEST DATA

" GAS METER COEFFICIENT

PITOT TURE COEFFICIENT

NOZILE DIMENSIONS;
DIAMETER, IN
AREA, SF

STACK DIMENGIONS:
GIAMZTER/LENGTH, IN
WiDTH, IN
AREA, SF

PAROMETRIC PRESSURE, IN HE 25.30 Pb

STALK PRESSURES:
STATIC, IN WC
ABSOLUTE, IN HG

SaMPLING TINE. MIN

VOLUME GF GAS SAMPLED
47 METER, BCF

VOLUME OF LIQUID
- COLLECTED, M

GAS COMPGSITION, 4 V
CARBON DIOXIDE

T 8.35 Dn OXYGEN

2.e2a7s7 An CARBON MONOXIDE

NITROGEN (BY DIFFE

1.0225 ¥
©.840 Cp

47,50 €1 AVE, TRAVERSE POINT
2.82 Suw ETACK TEMP,, DEG F
12,386 As METER TEMP., DEG F
ORIFICE PRESSURE,
SQRT VELOCITY P.,

MASS OF PARTIIULATC

- 8.29 Po COLLECTED, G

29.30 Ps FRONT CATCH ( 94,8
EALK CATCH 3.2

42.88 Ti TOTAL CATCH

40,427 Vm

313.5 vl

IV DRY; ‘
S.5@ CC
14.20 OX
2.2¢ €M

RENCE) 82.32 NI

DATA
288 Ts
&8 Tm
IN WC 1.452 Po
IN W 9,421 Pv

MATTER
A B 5056 Wt

W) 2.0234 Wb
€.4483 Wt

CALCULATED RESULTS

VOLUME OF GAS SAMPLED
AT METER, DSCF

(GAS MOLECULAR WERGHT
J19.872 Vns

DRY BASIS, LE/LE-MOLE 29.43 Mg

WET BASIS, LB/LB-MOLE 2512 Ms

EQUIVALENT VOLUME OF WATER

VAPCR COLLECTED, SCF

GAS MOISTURE CONTENT;
VOLUME FRACTION
PERCENT BY VOLUME

PARTICULATE EMISSION PARSMETER

26,265 V¢ AVERAGE GAS VELOCITY

GAS VOLUMETRIC FLOW
ACTUAL, ACFM
STANDARD, SCF™

2.3783 Zus
37.83 Dup

DRY STANDARD, DSCFM

ISOKINETIC VARIATION

SARTIZULATE LONCENTRATION

ACTUAL, GR/ACF
STANDARD, GR/GCF

DRY S7ANDARD. &GR/DSCF

2.8705 Cat &
B.i071 Cuf O
T.1642 (sf 3

PARTICULATE EMISSION RATE, LE/HR

CLARSICAL METHOD

RATIO OF AREAS METHOD

13,83 Rct 2
15,02 art 8.3

v FPS IT.52 Vs

RATE

72337 fa

19547 (s

9578 (sd

s % 1IB.24 ]

FRONT CATCHR  pafx CATCH  ToTaL Cav(H

cab  8.3744 (at
Cunr  B.1277 (et
fza  2.1733 L3¢

rih 14,38 Rey
Rrb 15.8% Rri

TANDARD CONDITIONS: 6B DEG Fy 29.92 IN Ke

# NON-APPLICABLE DATA

Ab
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PARTICULATE EMISSION TEST CALCULATIONS

FROJECT NUMBER: 8014 COMPANY: SOUTHhRN MN. BEET SUBAR

TEST NUMPER: v SOURCE: CYCLONE "A-2"
RUN NUMBER: 2 TIME: 1/21/88 1248-1352
TEST DaTa

GAS METER COEFFICIENT 1,835 Y VOLURE OF LIQUID

COLLECTED, ™ML 460.8 VI

PITOT TUEE COEFFICIENT 8.848 Cp

GAS COMPOSITION, % VW/V DRY;

MGIZLE DIMENSIONSS CAREON DIGXIDE 4,63 CD
JTaMETER, IN 2.375 Dn DYYGEN 13.60 OX
AREA, SF : 2.200767 An CARBON MONOXIDE 8.20 M

NITROGEN (3Y DIFFERENCE) 79.8@ NI

STACK DIMENSIONS; L.
DIAMETEA/LENGTH, IN 47.7@ S1 AYE. TRAVERSE POINT TATA;

WIDTH IN 2.02 Su STACK TEMP., DEG F 82 7s
AREA, CF 12.386 As METER TEWP., DEG F 43 Tm
. CRIFICE PRESSURE, in WC 1,185 FPo

PARCMZTRIC FRESSURE; IN HE 29.3@ Po SART VELICITY F., IN &C T.422 Pv

STACK PRESSURESS ¥a5E OF PARTICULATE MATTER
STATIC, IN W 2.2 Pg COLLECTED, G}

ABSCLUTT, IN HG 29.38 Ps FAGNT CATCH ( 96,87} B.4116 wf

BACK CATIH (4
SAMPLING TIME, MIN te.ed T TOTAL CATCH

VOLUME OF GAS SaMPuED
AT METER, DIF 38.299 Vm

LB B.0173 Wb
0.4286 Wt

CALCULATED RESULTS

VOLUME OF GA3 SAMPLED GAS MOLECULAR WEIG
AT METCR, DSCF 27,767 Vs DRY BASIS, LR/LR

WET TASISy LB/L3
EQUIVAI ZNT VOLUME OF WATER
VAPOR COLLECTED, SCF 21.632 Vu AVERAGF GAS VELOCI

GAS MOTSTURE CONTENT:
VOLUME FRACTION 2.3664 Bus ACTUAL, ACFM
PERCENT BY VOLLME 6. 64 Pup S7aNDARD, ELFM

DAY STANDARD, D%

ISOKINETIC VARIATI

* PARTICULATE EMISSION PARAMETER FRONT CATCH  2ACK

HT§
-MOLE 29,36 Md
-MOLE 25.23 M3

TYs FPS 3C.6Q Vs

GAS VOLUMETRIC FLOW RATE;

£em 9574 Qs:

GNy % 182,34 1

CATCH TOTAL CATCH

PARVILULATE CONCENTRATION

ACTUAL, GR/ALF o.2734 Cat  2.0012 Cas  2.07&8 (st

STANDARD, GR/SCF 6.8 Ly 2.0844 Cuwb  @.11:2 Cut

LRt STANDARD, GR/DSEF 2.1681 Csf 3.9049 Csb .1752 Cst
PARTICULATE EMISSIGN RATE, LB/HR .

CLASSICAL METHOD 14,23 Ref @.37 Rcb 14.82 Rct

RATIO OF AREAS METHOD 14.56 Rrf 3.60 Rrp 15.16 Rret

STANGARD CONDITIONS: &8 DEG Fy 29.92 IN HG

% NON-APPLICABLE DATA

AS




PARTICULATE EMISSION TEST CALCULATIONS

PROJECT NUMBER: BO14  COMPANY: SOUTHERN MN. BEET SUGAR
TEST NUMBER: 1 SOURCE: CYCLONE *A-2°

RUN NUMBER: 3 TINE:

1/21/88  1430-1333

TEST DATA
QAS METER COEFFICIENT 1.0835 Y VOLLME OF LIQUID
. COLLECTED, M. bl4.1 VI
PiT0T TUBE COEFFICIENT D.848 Cp
. GAS COMPOSTITION, 4 V/VW DRY;

NGZILE DIMENSIONS; CARBON DIOXIDE 5.22 (D
DIAMETER, IN 2.37% Dn OXYGEN 13.10 ox
AREA, SF 2.020757 An CARZON MONOYIDE .22 M

NITROGEN (BY DIFFERENCE) 82,90 NI

STACK DIMENSIONSS )
DIAMETER/LENGTH, IN 47.59 81 AVE, TRAVERSE POINT DATA:

WIBTH, IN 8,82 Su ETACK TEMP,, DEG F 292 Ts
AREA, &F 12,32 As METER TEMP., DEG F £8 Tm
ORIFICE PRESSURE, IN WC 1.5%5 Fo

PARQFETAIL PRESSURE, IN HG 29,38 Pb BQRT VELDCITY P.y IN WC Q.44 Py

STAZK PRESSURES; VASS GF PARTICULATE MATTER
STATIC, INWC 2.20 Py COLLECTED, &

AR3OLYTZ, IN HG 29.32 Ps FRONT CATCH ( 95.8%) 2.4173 uf
BACK CATCH (4,20 2.8184 Wb
SAMPLING TIME, MIN 40,02 Ti ToTAL CATCR o.4354 Wt
UOLUME OF (AS 545D
AT METER, DUF L1.828 Vm
CALCULATED RETLTS

UDLUME OF GAS SAMPLED GAS MLECULAR WEIGHTS

AT MZTER, DECF -4, 448 Vs DRY BASIE, LB/LE-MOLE 29.48 Md
. weT BAGLS, L3/LB-MGLE 6.7 s

EGUIVALENT VOLUME OF WATER

VAPOR COLLECTED, SCF 128,986 Vu AVERAGE GAS VELOCITY, FP5 J2.43 Vs

GAS MOISTURE CONTENT;- GAS VOLUMETRIC FLOW RATE; :
VOLUME FRACTION 2.5169 2us ACTUAL, - ACFM 24128 Qa
PERCENT BY VOLLME 41.68 Bup STANDARD, SCFM 16566 Qs

ORY STANDARD, DSCFM 9642 {isd
ISOKINETIC VARIATION, % ii2.82 1

PARTICULATE EMISSION PARAMCTER

PARTICULATE CONCENTRATION
ALTUAL, GR/ACY
STANDARL, GR/SCF
DAY STANDARD, GR/DSCF

PARTICULATE EMISSION RATE, LB/HR
CLASSICAL METHOD
RATIL OF AREAS METHOD

FRONT CATCH  BACK CATCH

TOTAL CATCH

@.2537 Caf  B.@328 Cab
3.0927 Cuf  Q.0041 Cub
€.139¢ C=f  2.2970 Csb

G
. &
e ey
o
x a
=

of 2.58 Rch
£ 3.45 Rrpd

1 pa

2.8445 Cat
2.0958 Cut
$.1448 Cst

13.76 Rct
15,42 Ret

STANDARD CONDITIONS: 48 DEG Fy 29.92 IN HG

* NON-APPLICABLE DATA

A6



Lot

TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMEER: 804 COMPANY: SOUTHERN MM, BEET ‘5UGAR

TEST NUMBER: 1 SOURCE: CYCLONE ("A-2° R
RUN NUMBER: 1 TIME: 1/21!88 1129-1231 ot
TRAVERSE POINT DATA VELOCITY PROFILE

IGAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT  GAS
FLOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT IN WC  INWC  GAS INLET QUTLET PRESSURE FT/SEC

———

A 1 0. 1462 1.20e 25¢ 48 &8 B. 422 29.30
A 2 2.162 1.382 298 &8 48 @. 420 28.94
& 3 2.170 1.380 285 &8 t8 8.412 25.79
A 4 2.19@ 1.400 84 53 &8 3.434 .47
A 3 g.:7e 1.609 91 48 b8 0.4869 34,03
A 6 0.212 1.92¢ 293 &8 &8 ¢.458 , 11.29
A ? B.220 1.78¢ 294 b8 &8 Q. 469 34,29
A 8 2.213 1.823¢2 293 L3 &8 2.438 33.33
& 5 e.18 1,70¢ 295 48 58 £.458 33,335
a 12 2.140 1,733 91 68 &8 2.402 27.82
3 i 0. 143 1,308 87 68 L8 Q.40 28,9
B 2 2.152 1,36 283 48 48 2.400 28,92
2 3 0. 162 1,280 289 &8 &8 0,408 28.98
). 4 2.193 1,683 291 48 &8 2.436 .82
7 3 B.280 1,600 298 &8 48 B. 447 32.6%
B b ¢.192 1,603 258 L] &8 2.435 .8
b 7 e.17e 1,422 84 68 48 @.412 Z9.8!
B 9 2.142 1.189 262 43 48 6.374 26,98
B 9 B.148 1.128 B2 68 48 @.374 26.98
3 1@ 2.159 1.129 279 58 48 2.397 27.87
AVERAZT 2.179 1,458 z88 68 58 2.421 la.52

A7




TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMBER: 8Q14  COMPANY: SOUTHERM N, PEET SUGAR
TEST NUMBER: 1 - SOURCE: " CYCLONE "A-2"
RUN NUMBER: 2 TINE:  1/2t/88 1248-1352

TRAVERST POINT DATA VELOCITY PROFILE

" GAMPLING VELOCITY ORIFICE TEMPERATURE, DEG.F. SQRT  GAS
LOCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT POINT IN WG IN WC  GAS INLET OUTLET PRESSURE FT/SEC

2180 1,400 291 68 &8 g.424 1076

A 1

A 2 e.192 1.5088 294 68 48 B. 436 1.2
A K] 2.192 1.532 295 &8 &8 €.434 1.4
A & &.192 1,500 293 &8 ] 8,438 Jl.b4
A 3 2.200 1.502 298 48 &8 B.447 32.53
A b 2.200 1.509 J2e &8 (] B.447 32.57
A 7 8.180 | 1.4@9 93 48 &8 0.424 Jg.e2
A B &.180 1.2C0 87 58 &e 8. 400 8.88
A g 2.13 1,032 il 48 48 2.351 26,25
4 ig G.13e 1.2e8 256 68 &8 2.26: 26.02
B 1 8.17d 1,382 287 ;] 55 2,412 .77
B 2 2.190 1.588 92 &8 58 2.4326 31.58
2 k) 2.132 1,822 %1 48 48 2.361 26.12
B & 2.210 1.608 292 ] &8 0.438 33,28
B 3 8.230 1.8e2 294 ] &6 @.482 34.79
B b ¢.210 1.608 254 33 48 0.458 33,24
3 7 2.199 1,529 292 & 48 B.434 31,63
B & 2.192 1.508 292 &8 48 B. 436 31.58
2 9 8.173 1,329 286 48 &8 B.412 29,73
] 1¢ 2. 156 1.102@ 288 &8 8 €.387 27.98

AVERAGE Q. 18@ 1.385 252 68 68 B.&22 Ja. 50

A8




TRAVERSE POINT DATA SUMMARY AND VELOCITY PROFILE

PROJECT NUMIEA: 216  COMPANY! SOUTHERN MN. BEET SUGAR

TEST NUMBER: 1 SOURCE: CYCLONE "A-2"
RUN NUMBER: 3 TIME: 1/21/88 14301333
TRAVERSE POINT DATA VELOCITY PROFILE

"GAMPLING  VELOCITY ORIFICE TEMPERATURE, DEG.F  SORT  GAS
LGCATION  PRESSURE PRESSURE STACK METER METER  VELOCITY VELOCITY
PORT BOINT N HC  INMC  GAS INLET OUTLET PRESSURE FT/SEC

A 1 2.:90 1,522 292 48 b8 2,435 J1.91
A Z 2.23d 1.690 294 48 &8 0.488 I5.15
A k! 2.222 1.75¢ <96 8 &8 2,447 35, 41
A & 6.229 1,733 2594 48 ] €.489 14,38
A 5 Q.22 1.502 293 &6 &8 8.44% 34,43
A & 2.:92 1,480 293 48 &8 . 436 31.93
A 7 9.189 1.328 292 &8 &8 2.424 31,04
A B g.17¢ 1,308 92 68 68 B.412 Jp.14
& q 8.148 1.3%0 285 &8 &8 3.428 9,22
A e 2.16% 1.3¢2 287 48 &8 g. 400 29.18
Z i 2,188 1,480 298 &8 &8 J. 424 J1.18
B 2 8. 198 1.500e %2 (33 &8 B.438 R H
2 3 2.19 1,528 253 48 &8 Q.436 3i.93
B & D.2ee 1.638 293 68 &6 G, 4a? 32,76
B 5 4.213 1.7 %4 &8 &8 B.458 33.59
B b 2.222 1,738 293 &g &6 C. 469 34,36
B 7 R.243 1,982 294 &8 48 2. 498 35.91
B E e.278 1.802 292 L8 5B €. 460 35,11
B g Q.21Q 1,458 299 &8 48 2.458 33.5%
b 1B ¢.188 1.400 288 &8 &8 B. 424 32.98

AVERAGE  0.288  1.555 292 6B 6B B.4kb  32.65




APPENDIX B

FIELD DATA FORMS




i .

SOURCE: EMISSION TEST TEST: / | Run: / i
FIELD DATA SHEET. Page / of _J ‘v
L o EQUIPMENT NOMOGRAPH, |
_ TEST IDENTIFICATION IDENTIFICATION ‘ PARAMETERS
MMT Job Numberg o/ Control Unit No.: / 0035 | OHR /94
Date: . //2A//8 0 - Gas Meter Coefficient: / ™ /7O
“|-.Company: & m, - Jaay~ " Sample Box No.: £t/ | MC2 5
- |-Source: - Cycfone A-A Probe No.:. 5§+ Length: $§{- Ps/PM /'“‘-?
* | Source Dimerfsions: & 7.5 Pitot No.: §-} Coefficient: g4 - C
| . Test Team: & p1/R1 Nozzle No.: S  Diameter: ©-375 . | Ts 3BOZ%0
- .| Test Procedure: /M ~5 - Filter No:: -ﬁ‘o 93 R N
‘LAmbient Temp., 9F:. IBarometric Pressure, in.Hg:Z2 9:32 [Static Presgsure, id.WCT0.o0
CLOCK | TRAVERSE | SAMPLE| SAMPLE | VELOCITY ] ORIFICE PUMP TEMPERATURE, DEG F
TIME POINT. _TIME VOLUME HEAD AH-in.WC { VAC. | STACK|GAS METER|OVEN |PROBE LAST
| hours | NUMBER | min. | cu.ft. ! 4p,WC . 1 REQ,LACT, Jﬂg gas | IN [ouT ‘ IMP.
281 A-] 1O DRps9d Ol (63|32 |2901724 179 2551 e | 3O
3tlA-2 3 ¥2.2 |lo. /6" [/3]/3 | Z= 29372 |72 z ;
7T A 1399 1o, /e 23|73 & legslcg|égieco] ( _12d.
27| A-4 A 969 o 17 L9179 =2 12279 6L C4 )
40| A-5 / T3 lo- /9 1 e e | F1z9/cgieg ] —{
43l 'A-b |/ yo.5 |0. 22 |/ 1/9 | & {Z93|¢cg lecg lzcol |\ [36
el pa-r7 /8 l|g9z. 71027 /721,72 17 1299 6« og )
11 A-¥ 121 774 8. 22 |pg 8] 29519 1e¥|2¢57] ( [37
52l a-9_ |29 1477 |[©-2] |f2|/.72] s |z9¢]ed]et 3
ss| A~10 | &7 | 2%.s @27 /7 /2] (29716414 1t
AW 30 |¥o/, 9 (it t UL A A TA LYY A
[2ef 1B~ S 17,9 107¢ .21/ 312 287168 cF 1265 | /eyl 40
41R-= 3 | 9,9 160.7& Y3 |32 |[251ég 69 V4
7| p-3° C — 1 10,76 172|721 3 |2g7les ey N
- 19] R-4 1 7,,§L O..49 |7¢elz61d 29/ ]cq |¢X ] -
- 431 BRI ‘2 2. .20 /e /e | Y 129068 eg EesTt ( |#Y-
16l -6 75 liz.o 0. 77 iel/eld 290 lc2 6% | N
[ B /3 [ 442 |0, | 91792 |z3¢lgg|c¥ 1.7
22| g-® 127 /62 10.749 7.1 |41 |2 |z92|e2 e [2¢co]l \ |49
25| . B-9 29 | /%2 @/ Vit 4] 2 |2%216¥ ég %
24| -0 > 7 | /9,6 |&P-/S ts.4 17721 2 1279]|&€ 1< \
(2.3 £nD & 20 |¥21 25| Al AL AN P P e o o M s
.MOISTURE DETERMINATION - SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)
Final 2919 145301 2.4 | 714,21 27 2 77 e | O 002 ¢ Fim
Initial /[P0 QlI000}F U A7) /273 .00 > '
Difference  [291,9 |1¢¥.0 | 42+ 1 22.b - 7
Total Moisture Collected? 5i5.%
Impinger Catch Deseription: /,1A+ Vg //9‘_, .'f.x co/o(‘
. . DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
.| sample Id: Replicate 1 Replicate 2 Replicate 3 Average
#: Z Buret | Percent | Buret | Percent | Buret | Percent : Percent
. . Reading | Volume Reading | Volume Reading | Volume ]Compound} Volume '
Initial Reading - A :
I carbon Dioxtde 1 944 1 S.L - 1715 | 65 973 1 535 | coo | 5.5
" |.0xygen .- 1802 Y4 1 Xo.a | /43 20.3 /402 02 19.2 -
‘I Ccarbon Monoxide ] - : . T e, o
. ’ W Total Sampling Time, min.: B L &
FORM: c_mn_& < 7 - Volume of Gas Sambled: DCF: ~ #0.42"TD —




5-FD-5

B2

P

SUURGLL Loilad Ly 2iLd L LLoi, ¢ [T T R
FIELD DATA SHEET Page of

. EQUIPMENT NOMOGRAPH

TEST IDENTIFICATION IDENTIFICATION PARAMETERS
MMT Job Number: golHq Control Unit No.: Vd Aoa3s AH@ /- 9

Date: . /=2]1-2£ Gas Meter Coefficient: (O .S%Hs=5 ™ &%
Company: &. MAN  <Suqgar Coep | Sample Box No.: # A MC 3 <
Source: A~-2  ¢welonwe = | Probe No.:s -/ Length: s ! Ps/PM /. ©C
Source Dimensjons: f 7. 5 Pitot No.: -/ Coefficient: &- g C :

Test Team: W ad B < & Nozzle No.: %  Diameter: A.37%5 s Z 40

. - L Test Procedure: EPA 5 Filter No.: %0494 R -

L Ambient Temp., °F: JBarometric Pressure, in.Hg: 2.4:3¢] Static Pressure, in.WC: c<'wo
CLOCK | TRAVERSE | SAMPLE{ SAMPLE | VELOCITY | ORIFICE PUMP TEMPERATURE, DEG F
TIME POINT TIME VOLUME HEAD AR 10.WC | VAC. | STACK|GAS METER]QVEN |PROBE LAST
hourg ER min. | cu,fe. 1 _{n WC REQO.IACT tipHG | GAS | TN JOUT IMP.
124% /%*37 © 422240 ©./8 LY 124 | 1293 |1eH|e ¥ zm:“/q%/ 24

s/ z 3 292 6,/9 |pn5|l5] 5 (294 ]cd e &
4] 3 A 2¢-2 10.79 L1/ 5 295468 |8 g :
57 P 9 2 3.210.79 | ,2812<|3 |essieg|eflecol | |dO
/306 3 7z |30,/ |o.z28 |/ s 1s (298124149 7
3 A /5 a7, ez 451/ 1s |Be0 |29 | &KX N
6 7 /8 x4+ o 78 1249 LYl s 129 ¢d | % /
91 -9 2/ 8. Ol 76 |Lhzl/z2]d |21 lecglc€lecd]\ |39
(2] 9 29 | 27.91@. 1= | Jel/ol =2 12938 |2 L]6% [
151 /O 7277 |39, @ | 6. 13 | /ollol2 296 |¢g ey '
/2 /Blend 3 | 32 | 9/ 2 [t AT AL A~ AN A A
1322 " A-) <J i 2. & ) 13131 & |2€7 o€ 164 |zl |43
25 2 3 | 439 19,19 1.5t s51 6 (292 1¢ce |24 H
29g 3 ¢ Idsol|@, /3 |rollo]l3 (29 ]eglc® C
3 7 7 & 0.2 1761/ = 129 2 6t 12457 D Y8
i | e 940 2s A& T 299|648 Z
EX] Y/ /e 503 10. 27 el |7 (29416862 ™~
“o 7 /g sz 910. 79 lisfis| & (2a3]| £816% N
43 4 2] |=3.2 O 719 /L1751 6 272 ¢gl68 l2csd ) Y&
16 q 2y |58 99 /7 173,83 5 |22¢|¢cgled {
991 10 27 159810, /5" 1/ /1 /713 24| é&|ed A
}352] 2K 0 |400.579| LA LA AAC T T
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 -4 5 Time Rate (cfm) Vac. (in.Hg)
Final 26l 1IN T 0t 7.3 | 7750 ]2 40 o.wO] 77"
Initial JO0 (/00 < 17360 /IS | OD.002 /g "7
Difference 16,4 1179.6 | 74.3% 4.0
Total Moisture Collected: H,0.0 -
Impinger Catch Description: [.lf)h'f’ ye /}o:..J Co /of
DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
2t L/ Buret | Percent | Buret | Percent | Buret | Percent Percent
. Reading { Volume |} Reading { Volume |Reading { Volume |[Compound| Volume '
Initial Reading _ : .

{ Carbon Dioxide 754 46 75,4 g S H 4G co2 4 b

‘|-oxygen | 19 17450 71.Y 1157 %0-0 /5.4 02 /S,
Carbon Monoxide : E . co
B ' Total Sampling Time, min.: . o &

FORM: Volume_'_of"Gés Sampled, DCF: 29,299




SUUKCE bridioossun Lol

P VI Fd

LosUdNT Ly

FIELD DATA SHEET Page of
EQUIPMENT NOMOGRAPH
TEST IDENTIFICATION IDENTIFICATION . PARAMETERS
MMT Job Number: <KEOI4 Control Unit No.: i /0035 ABE J, 75
Date: . /-2 ) - Gas Meter Coefficient: ™ <& 8
Company: S. ML) <.aac wepn | Sample Box No.: / MC B o
‘LSource: A2 oy bl onc " | Probe No.: <~/ length: £ 7 PS/PM /. ©©Q
Source Dimensions: <7, 5 ¥ Pitot No.: 5 -J Coefficient: &. ¥¥ c
Test Team: K-C- C M Nozzle No.: S  Diameter: d = /oxsc)| Ts Z29¢
Test Procedure: Filter No.: 095 - "R

EFPA S

-Ambient Temp., °F:

| Barometric Pressure, 'in.ngzzlse_IStatic Pregsure, in.WC:©: 04

SAMPLE

VELOCITY

B .‘- .. :. B3

41,000

CLOCK | TRAVERSE SAMPLE ORIFICE |PUMP TEMPERATURE, DEG F
TIME POINT TIME | VOLUME |  HEAD |AH;in.WC ]VAC. | STACK[GAS METER|OVEN [PROBE|LAST
hours ER min. fr. | dp,.WC | REQ.PACT 14ipHG | CAS ! TN |OUT IMP.
Wﬁu‘ﬁ_—e 6230 2,79 | 7,18 /.} 2 292 |« |Ck 1260l Flax| 3L
53] 2 3 1gsd 023 1 L€ 2 2976 1&% p) |
3¢ 3 & _1Gl.clo. 21 [ /151175 2 |29C ¢ 6% a
3¢ 7 g 9. D22 1 5]k 32 (2944 |c € N
4z | 3 /2 249 &, 22 {7751/, 75 X |29s0¢«leg (2401 / 192
CES & 5 794 1©:149 /s |/s1.s (293 |e<|ey (
92 7 /78 1 7¢. 1 {6, 1% [[F/49]z 292|465 |&e% N
5/ A 21U |74 1O 7T 143173 2 | 290 68led | /
54 9 29 | 74.9 180,74 W3 V312 |[2%9|eg|e? |22 \ |94
7] 10 27 £,8 |@.J¢ 1131 /32 29742 |6%
s00 [gud A | 32 X3 & | i] A1 CA AU A AT ATATA
/1S3 | -l I 1Z2.L10,10% 41112 1297 6416 ¥ Ay
G 2 3 5,5 0.9 |/ 3S1/5]|.3 |292]¢cl|cg (220 ¢ |42
9 3 1A d7.5 0,79 s 251 B 29368 |6% !
22 - 7 RT, 5|0.20 lsel)el A 129368 1c% N
[3 3 TE2 g1 6 |o. 2] [ 1L7]1 4 |2ad]|egled|2c0l ) |95
A1 & 51937 122 [is|),75] 4 (293 [6816%€ ¢
2{ 1 (4 195:910.29 |9 1/9] 5 |94 16%|c¥ N
24 g 2! FL, 11023 | RI1E S 29208162 | 26st | |97
2.7 9 2d _|gee,2 | & 21 |ubsiiest d 2906416 % /
20| )9 27 | Joz.q |08 /14 (14| |lzad|eg|ed | '
15 3] e~d B 20 524390 A VAT AL 4 A AASAAGAAAAL AL UA
MOISTURE DETERMINATION SYSTEM LEAK CHECKS
IMPINGER 1 2 3 4 5 Time Rate (cfm) Vac. (in.Hg)
Final 2T82T | A e 1027 16l 1 26| o003 IE7 A
Initial /00 (700 o /45,0 /SR O.coz s 7
Difference 292,97 1236 | 332 16, ¢ )
Total Moisture Collected: LN
Impinger Catch Description: L 19 h+ [f,f ]]r.wd CO /or'
. DETERMINATION OF GAS COMPOSITION BY ORSAT ANALYSIS
Sample Id: Replicate 1 Replicate 2 Replicate 3 Average
' . G Buret | Percent Buret | Percent Buret Percent ' Percent
-?"{; ‘| Reading | Volume Reading | Volume Reading | Volume {Compound| Volume'
| Initial Reading i : —
.[[carbon Dioxide @49 7 g4 b 741 {9 co2_ (.0 |
‘[:0xygen 20.9 134 g0.5 1727 120,57 | 139 02 137
Carbon Monoxide : ' CO
o Total Sampling Time, mip.: e O
FORM: S-FD-5 Volume of Gas Sampled, Bcr:




i -

VISIBLE EMISSTONS OBSERVATION FORM

Job No.: 90/‘/ ‘Date: ’ZZJZS’Y Observer (print) a{ "ﬁoﬂy E rV]dAS

Company: -

Address:

Source: CVG!O“IQ’ A J- A—\SCh(LfQ“-
Source - Dimensions. Height L

Observer' e position ffom source

Plume Description Lﬁ,[m,, MOB{'W‘L ‘.[‘,m.e_ L
BaCkBrOund Description Cl#;a,{‘ SK\/ _."' o

Wind Direction: 5‘-!0 ‘égged _ ' s IEE? ‘
Ambient Temperature, OF: ._f'a ' ]
Connnents (use back of form if necessary) OBSERVERS (X) POSIT%OI)‘J
RELATIVE TO SOURCE (e),
ﬁw Mo lich oea )649@«.13011‘ s PLUME (==) AND SUN (¥¥)
MWW*‘“A&«MM‘“’ ra Lo - C
) feimne ore oA Arrmbriain,
e e iprsaitils Ao Hoshe g VE Ruidaia , Tha Flommsons
%MmMNWMM M"“‘;W’:- M

VISUAL OBSERVATIONS OF PLUME OPACI‘I’Y A
Observations are to be made at fifteen second intervals
No RM&, ,\3 and recorded to the nearest five percent opacity

13 muth moisivee P § Time: Start H“’,g- Finish
sater fetences From otherSodicey

SEC SEC SEC SEC .
MI 0]15} 30| 45 MI 015 30 45 MI 0} 15| 30| 45 MI 0|15]) 30| 45
0 . 20 40 60
1 21 41 61
R 22 . 42 - _ 62
3 4\ A 23 43 63
4 N A 24 44 . | 64
5 1 25 45 _ 65
6 5, 26 46 66
7 B 27 . 47 67
8 B - 28 48 68
g ; s 29 - 49 - 69
10 N 30 50 70
11 s 31 51 71
12 A 132 -52 72
13 s 1 33 53 . 1 [ 73
14 ) 34 1 | s4 . 74
15 , 35 . 55 ~ 75
16 36 56 ‘ 76
| 17 37 , : 57 . 77
18 38 58 78
19 39. RE 59

Last Re-Certi_.fication Date: /‘Vadg'@j Observers Signature M}'—(j '2 %A

FORM: sl—VE—l mmt environmental, inc.

B4
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APPENDIX C

LABORATORY REPORT
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SUMMARY OF PARTICULATE EMISSION TERT LAZORATORY DATA

PROJECT MUMPER: B214 COMPANY: SOUTHEAN MN. BEET SUGAR
TEST NUMBER: 1 SOURCE:  CYCLONE "A-2°

MASS OF PARTICULATE MATTER COLLECTED. GRAM

FRONT CATCH BACK CATCH TOTaL

PARTIOULATE
RUN FRONT CYCLONE FILVER rRONT IMPINGER  [MPINGER BALK ¥ass

NUMEER WASH CATCH CATCH TOTAL CATCH *#+ WASH TOTAL COLLECTED

i B. 1632 2. 0028 B, 261k 8. 4246 6.8112 e.2122 %.0234 @, 4580

2 B.1740 2.9322 3.233&  @.4118 ©.2287 2.9083 a2.2:7¢ 2.4206

3 B.1&11 0. ee2e 6.2359 ©  2.417Q g..i2z ¢.0042 B.@:84 8. 4356
+ NOT EPPLICARLE : #+  CHLORQFORM/ETHYL ETHER EXTRALTION

Cl
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+

14

10 &

] M3

033

S04

| . Soss

809 L
8097
093
308Y
EO [img
go70
Q091
3092
2093
- &0
§075
S07b
S07Y
8078
E077
1S
Feoo
2101
Joa
A)D3
3104
£105
310
3107
5108
b9

From-Lak Wate By je
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APPENDIX D

CALIBRATION DATA.




CALIBRATION
DRY TEST METER/ORIFICE METER

s

Page: SSQA-1- 6:5"

212

Barometric Pressure, in. Hg. (Pb):
EQUIPMENT IDENTIFICATION
Control Unitc Dry Test Meter Wet Test Meter Calibration Type
Mfg: Kol MEg: Koo kured] Mfg: (CA General: X
Model :SthK {Ample v | Model: R-200 TC Model: & 3727 Post—-test: ~
SN: A4S SN: 304132w SN: st -#HIZ
EQUIPMENT CALTIBRATION
Crifice Wet Test Meter Dry Test Meter ‘
Pressure| Pump Volume, CF Volume, CF Temperature, °F Elapsed
Drop Vac. Temp. Inlet Qutlet Time,
in, WC |in.Hg{ Initial] Final oF Initial| Final }Initial _Final Initial]Final min.
H Vui Vuf | Tw Vdi Vdf Ty4 Tit Tod Tof Q
.S O | 0,00 | 973050 /o2 |/SH52| L9 6P | Ly 165 /2
L1 4,230 |79.300 | SU.S [/S432 jal3s? | £ |68 g 16y |70
2.0 20,500 |[€,180 15, <\ 2357 |270301&p [ 68 (68 [¢F /0
4.9 (L00 {ALAHOVSL. S | 2732 | 30002 | 658 4 1 68 b4 P
COMPUTER PRINTOUT
' H e v e 4 ¢ W
T Tam 96 a6t 680 118 10229 17666
?Z? o3 5 GEvr e T w@ie 18173
2.2 7.488 ? F.OIS L8 f iE.8 1.00G 1,8624
4.9 B, 443 57 B.S563 £33 5.2 1.0 1.9673
AVERAGE CORRECTION FACTOR: € = 1.8E2°
AVERAGE DRIFIND COMSTANT: 43 = 1.8336
EQUATIONS:
VY = Vet ~ Vul
Wd = Vdf - Y .
Te = ¢ Tii o+ Tit + Toy + Tof ) /&
Tz W b Pb R (THRLEDY /[ N x (P9eR/13,40 8 {TpedhlS )
— B3 = 8,03:7 ¢ H ¥ CTurealisqugtrz L (PO R (Td+460) )
Calibration Performed by:
(Print) O/;va‘;ﬂ E MOLJ
(Signature)/%ug 9%&
FORM: SSQA-1 D1 =77




CALIBRATION
DRY TEST METER/ORIFICE METER

page: Ssqa-1- S &

5 Date: //37/98 Barometric Pressure, in. Hg. (Pb): ﬂ.? \5-7
EQUIPMENT IDENTIFICATION
Control Unic Dry Test Meter Wet Test Meter Calibration Type
Mfg: RAC Mfp: Hockuwel] MEg: GLCA General:
Model :§TRk SAtmple Model: R-200 -TC. Model: (,3/273 Post-test: >
- SN: 24¢2. SN: 0413 2L SN:  JI-AHI2
EQUIPMENT CALIBRATION
Orifice Wet Test Meter Dry Test Meter
Pressure| Pump | Volume, CF Volume, CF Temperature, °F .Elapsed
Drop Vac. ' Temp. Inlet Qutlet Time,
in. WC |in.Hg | Initiall Final | OF Initial} Final {Initial{Final |Inicial]Final min.
i Vai |- Vuf | Tw | Vai | Vgt Tyg | Tie | Toi | Tof Q
. 5 o 0.00 |70571£4.5 |5707¢31517183 | € & bf 6&’_ (2 4 /8:0
/-0 2) 7057179136 _|65.0 1519353|724 72| 68 [ 48 146¢ 6g | /30
2.0 O [7913¢ {2249/ 65,0 [g25 4905330691 L9 |65 | €8 ¢8 | /4o
-0 ) 294497 (31,518 | b5.0 | 533165 (54209 | 48 164 £y ¢g /00
' ( CONMPUTER PRINTOUT
5 Y T vd T ' c H3
3.5 7.857 s 7,290 &2.8 12,3 19827 1.0149
1.@ 7.979 &3 7.239 68.¢ 13.2 :.PeCe9 1.8873
2.9 5,325 k5 8.2 5.2 11,9 1.2041 1.9535
3.2 .77 45 G. QL5 é8.2 2.2 i.2018 2.8376
AVERAGE TORRELTION FACTHA: € = 1.2339
AVERAGE GRIFILE CONGTANT: K@ = 1.9247
EGUATIONG:
Yy = Wt - Vi
Ve = Vdf - Vi -
Td = € Tii + Tif = Toy « Tgf ) /4
C=Vy & Poa (Tg+add) 7 t VD 5 (Po+H/13.6) % (Turlsd) )
Ha o= QBT « B¢ TR/ Vel 2 f ( Fh e (Tdebil) )
('. Calibration Performed by:
(Print) Cj)ﬁowﬂ E . MO"“J
‘ (Signatum)MM—Q g %ﬂn
FORM: SSQA-1 D2 Yy




_————

CALIBRATION

Page: S50A-3- /2

NOZZLE DIAMETER

Nozzle Nominal
Number Diameter, in.

Measured Diameter, in.

Nozzle*
D2 D3 Diameter, in.

s - - 3/

394 375 378

* Nozzle diameter = (D1 + D2 + D3)/3

FORM: SSQA-3

D3

Calibration Performed by:

.(Prmt) C S'gof(_k o\ﬂ.)

(S;gnature)zfﬂlaéhytég £ 7?1ﬂ4k4

Date: //20/5’2




bape: ssqa-z- 7/

CALIBRATION
S-TYPE PITOT TUBE

Date: l/;z 0/35’

S-Type Pltot Tube ID No.: 5

Ambient Temperature, °F: 7 & Standard Pitot Tube ID KNo.: -.STO ‘\{

'
Barometric Pressure, in. Hg-: 27. 6 Standard Pitot Tube Coefficienc: L 790

PITOT TUBE EXAMINATION

Alipnment Check Plcot Tube Dimensions Pirot Assembly Intercomponent Spacings

YV qi<io® External tubing 0" Pitot to _ Y3 . nozzle (X): _, S
ard2<10° diameter (D.): . 3/§ Pitot to probe sheath (Y): _3.2 -
(81 59 Base to Side A opening Pitot to thermocouple, along
rB2<C 5° plane (Pa): (5" probe (W): 2.3

v Q<<1/8 in. Base to Side B opening Pitot to thermocouple, perpen-—

&~ R<C1/32 {inm.

plane (Pp): [ dicular to probe (2): _ .24 .0

DESIRED CALIBRATION POINT STIDE A CALIBRATION SIDE B CALIBRATION -
Velocity Psed Pged Pg Pged Py
ft/sec in. WC in. WC in. WC in. WC in. WC
20 0.09 .07 L f21 07 12
40 0.37 37 52 37 i
60 0.82 J2 ]G , 31 /. /b
80 | 1.45 145 L g0 /.45 J.00
100 2.30
COMPUTER PRINTOUT
SiDE A CALIBE;TID” ----------------- égaéﬂg-E;CEégg;zaa _______
Psta Fz op To-CalAld Fzta (8- -Cp —E;:C;}-; /
0.030 2.12%  S.&sE 2.a07 “5.gst ©.120  3.88%  0.313
0.374% 3.35230 D.239 ~2.011 2,370 G.510 D.B&7 =0.0a010
G.820 1.1&80 .2827 -0.0%4 C.B20 1.1€0 G.e27 -0,.032
1.430 1.909 0.86895 c.nY8 1.490 2,090 n.324a7 -3.,097
CetAl = T.8%S) Cp(BY = 0.848
Calibration Performed by:
(Print) C!*SQOfCJ\ IN/\O l‘tS
(Signature) ﬁwc*ug? 7740'&4 :
D4 77
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APPENDIX E

PROCESS DATA



: 33\\‘ 2940 EAGANDALE BLVD. ST. PAUL, MN 55121 . V)j) %w

"y 13' " 457/?1454-6800 s/é Lé) é-
) 73 g,mer/ '73

g1 %9
Yo - o5z
;3 39 90
.97 97
e 78 ¢
1 96 &

12, 98 . re) .
3 79 /_3:4§ INSY o

I3 "59) | eq-sqi =50

Iavﬁrything in tubin

» pipe - valves . fittings :
IN MINNESOTA—B800/382-2015 { OUTSIDE MINNESOTA.-B800/328-0151
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El
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et

DT g

HALE
0 ; '-'».1.:.‘( t, 2

HAKOCH ECENED

22

1

KOCH REFINING COMPANY

January 21, 1988

Mr. Dean DeBelley

Southern Minnesota Beet Sugar Coop
Post Office Box 500

Renville, Minnesota 56248

Dear Dean:

" Confirming our telephone conversation, listed below is current analysis
of Koch Refining Company's Industrial Fuel 0il (Clarified 0il).

API Gravity ~4.0
Viscosity, ssu 100°F 1400
Flash Point 150°
Pour Point 55°
Sulfur, wt. Z 1.55
BTU Content 155,500 per gallon

If I can be of any further assistance please give me a call.
Sincerely,
KOCH REFINING COMPANY

N\t Hre

Don Howe
Sales Representative

778 Otto Avenue = Saint Paul, Minnesota 55102 « 612/228.4625 E2




SOUTHERN MINNESOTA SUGAR CO-OP : .a.
N Ze o, ) 4o“  DRYER REPORT

YR BEET END 4MAN
YN [ &o\@o
/M.R\ %@(&z - \... SHIFT 1 getet
> ; SHIFT . Z >l
&y , | DFBN«‘

) snrrs_ (2o F

DAY mzo_zo - PMIW g Mm_./

\
N, \ —TIME
/\ ® . % @@ O:@x@éuaﬂ%
\.~FEED RATE % e | . _
NORTH s |ug |us [HS |yo [bo |40 fuo [lUD|2D 'va [4siue 1S US4 |40 o |42 |40 | 0 o |4S
SouTH ys |us [ds [us Jug|uo [uo U0 lys lysiue [yelusys lye |gsll48 145 |45 AT | IS 1S 45 (S|
FURNACE TEMP. . . _
NORTH 1950 [10s0 1050 Iloso 1oz [tosaltioo [igo i, = ONAEASE s 3 1T00l) 256 11236 | 1250 (25810254 | | 200|000 |20
Sou 1200 120020011150 (100 [1200}(200 1200 [ NS A SN IS 1400 11350] 130 011300 1320 1300 | (5% 300 |1 304
EXIT TEMP. : - :
MORTH 20 |310 [220]320] %5 1210310 |30 A 331G RIS S [2801 32 320320 [318 |30 310 130 sy 305 |34
SOUTH 328 [ [ s 3of3in (310 {3 3o 23 AR BRI 330330 [3% 3257 329 [32¢ [227 [ 3550 [334
MOISTURES e et | . .
PRESSED P. Yo.2d0.05 80036 -0 P10 N 1.5 N8 AN 0NN NI %-6 [T [ Ted (Y DL 12006 [BE
wor. . 14.8]q.4[d2]q.p[3a]102]9.2]i00]5. B0 [8.a19.6 [R2[B.6RY BAILE |70 |£¥ (922 |87 ]5-¢ 182 76 |
PELLETS 10.elu.2fi.ofio.d10.4lie.4lio.glou] .5 [ Slio.alin b2 lipx V0. Al0 .4 \:\ 3 L9 [10-¥ Jila Yl.tses |
FUEL OIL USED e . b | o
NORTH METER EAM. APM. - 12N BAM
. SOUTH METER | samOn3Q0K APMQYS Z2IP ..‘ : P [ — -~ BAM
STORAGE BIN o : 8 : i )
IE) OR (W) ‘ 5 . s i
Emozmqmm NORTH 1200 |00 [1200 [1200 | 2¢p |14 [1240 1200 Iy A0 [ AEIIEN [ AS0Y RSN 3Nty | 02| (5 |19 |13 | 1348300 Y200 (130 {ise0
SOUTH {1500 (1350 [looo 1350 [1350 1350 135011350 W ASMN o RO SEC O hre] 1608 |11 1600 (600 | (o 4 |1 604 1550 /550 | £ 40
AREVISBLE MRl Y [V [v [y Y [V Iy |V N ‘ N R
EXTEND sl ¥V | Y IV Iv Y v |[Y Y
WATER TANK X1 |Ix] |X] [X

REASON FOR PULP TO FLOOR:

/2 .NUN i bwston siR PO _u

' *COMMENTS:

“JZOﬂm,H_:mm FOR INSTALLATION OF NEW DIES AND ROLLERS.
rik Mg - ' .

T Al - .- womre Frmerera v ——re




FoRM 133

- SOUTHERN MINNESOTA SUGAR CO-OP ' fer. 687
i 2 o 1988 DIFFUSER REPORT -
-- . SIGNATURES
' oaY enoing 8 am /LS - RPER ,
SHIFT 1 Al % //f «-n,/_‘}?
.~ SHIFT2 !
gh | sHrT3dulle Sibtaet
AN, .M AN
9 10 11 12 1 2 3 4|5 & 7 & 9 1011 #2]1 2 3 4 5 & 7 8
BEETS SLICED TONS % oo 2o ENE o 09% P20 Pr, %o Faf™, 2ol 25 g3, Po ol ool s -?;5-,323
" COSSETTE SCALE BAM. D945 4PN N/ 3/6 1M Q643
SLICERS IN SERVICE 4—34—44- Frelelr (41 ely (99t 9 g [a]a |y
CONDITION OF COSSETTES b bl W’ﬂ’)d ol Fiadladlcdicd e Lo dleadlad ficd‘h\‘)d-&é».&c\
TEMPS: YT TUEYY T ' SPYMTT
SCALDING TEMP. ENT. OIFF. ya |} |QN799 24l bﬁr}ﬂ /Z\ T RYFSISRIAN 3841 Vg YIS 83120 |76 [76. 175
RAW JUICE LVG. DIFF. g1 1SRG 1 LER /018 tslsakyiolslsalis (3 beld96Siw s bl o
T T G L O s D S e e R A S R R A
| RAW JUICE TO CARBS. 1 |20"9] = 79|83|B(85 g4 4183 #2172 g 2 BT} Y8512 5I95 B 58S 3| —
I S s s¢ by [ B0 [ isHsT SH5715915 356|565 78605 % 55158 ST b7 |62

a I
T T Ty P E T PR BY (A Gy~ R sy spy sher PP ISROAITORICN0 PT G770
WATER FLOW TO DIFF. (TON/HR). byl S Lacdassl Raolsval o

DIFF, SCREENS CLEANED . : ! X

A
~1
"y

HY4E297]
N

X2

rawwuceRows - - | nlglbb oot oo\ N elel7o 7o 747006 [70470]66166 L6 |66 6
DELAY TO SLICE - '
IHELOW 250 TON/HR!} . |
: , Fo’;";“"-b;“m:‘: éj“-si SHIFT 1 /47 %f’% Z"""‘ SHIFT 2 __ T . SI.-IIF.T.:"! Srin 5. 00am
" FOAMOIL GALS. smemi L2 185 SH,,_-rz"ﬂel =76 sl =04"

prrusertempr. (o cewd 2 | [ a [ AdX AR ales o[ 1665 IA [eaia[azz 3 727y
‘ 7 _cew o Pobpob [ 1NN T zs[2e]70]u0l2ol7e | X 6% 20171 17 (21|20 |70
7¢ _cer w3 1 AR VMDY X L {87 6t ez [ A2]e 9 X 168 1690 0l61] 3 b1
g/ _CEW W aes Sl 1 70 ROl x AUV INATYIY) X672 16916216 2 167 L8
Q X

~

™

a7 _cew22 |FO|GH | NGB 6] 64 aves|Ae 120 L0 X 16S16blae [bEI66ILG [CL
b7 _cew2s [~placN IS 6TIS B R AMA M EIS AT

e [ XX

X1

~ REASON FOR DELAY:

;;SWTWNG: v 330 AW, LimE KitA) R Cros i,
comments: Llusien (Mounye PJoAM, Tleshol Sluwe @ Fius

’FFKDZI OOl )~ Slico b As AN iSO~ .
“SAJCr L MITAL ":/"""7. T? NG A _:':"1' P L T Dy

-Iq






