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State of Ohio Environmental Protection Agency FEB - 8 1933

Northwest District Office
(““_.“3 347 North Dunbridge Road
.+ P.O. Box 466 inovi
Bowling Green, Ohio 43402-0466 Gaeorge V. Voinovich
(419) 352-8461 FAX {419) 352-8468 Governor

Re: Sandusky County
Great Lakes Sugar Company
0372030103
Stack Test

February 5, 1993

Mr. Joe Flynn

Great Lakes Sugar Company

P.O. Box 1348

Saginaw, Michigan 48605

Dear Mr. Flynn:

The stack test done on Ohio EPA Source No. P003 on December 2,
1992, has been reviewed and found to be in conformance with Ohio
EPA methods and procedures.

our test review confirms the following reported data as accurate:

Critical Test Data
{In Three Run Averages)

(0 TSP 80
1. Emission Rate: 23.4 #/hr 57.2 ﬁ/hr
2. B8ource Operating Rate: 45 TPH
3. Isokinicity Rate: 105.1%

All test information will be used by Ohio EPA personnel for
permit processing and review. Thank you for your cooperation in
this matter, and please call me if you have questions or
comments.

Sincerely,

L LG

Curtis Eldridge
Division of Air Pollution Control

/31m

pc: Bob Henn, DAPC, NWDO
Sarah Kirsh, DAPC, NWDO
Stack file
NWDO file
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INTRODUCTION

This report contains the results of stack particulate emissions

testing performed by Affiliated Environmental Services, Inc. for

‘Great Lakes Sugar at Fremont, OH. Testing was performed on

12-2-92 on the pulp drier. Beet pulp is dried in direct fired
rotary drum dryers and the exhaust is cleaned by cyclones and
vented out a 6' diameter stack. Production during the emissions
test were monitored by Great Lakes Sugar. The times for testing
can be found on the field data sheets. This was a 3 repetition
test.




DESCRIPTION OF TEST

All tests were performed in accordance with EPA methods 1,2,3,4,
5 and 8 as described in the Federal Register. A twenty point
sampling traverse was selected with sampling at three minutes
per point. The equipment used for testing consisted of a fyrite
gas analyzer and a RAC Stack Train Sampler (EPA type). A RAC
type "S" pitot and heated glass sampling probe was used with the
sampling train. All equipment was calibrated in the laboratory
prior to the test. The calculations for the stack sampling
parameters were performed on a computer. A description of the
method 1-5 test follows on the next few pages. The data sheets
can be found in the appendix.




METHOD 1
Sample and Velocity Traverses for Stationary Sources.
The location of the sampling site and traverse points are deterrnined based on
stack diameters and length of the stack

METHOD 2
Determination of Stack Gas Velocity and Volumetric Flow Rate,
Velocities are measured with a type "S" pitot tube. Temperatures are measured
with thermocouples.

METHOD 3
Gas Analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight.
A gas sample is extracted by using a bag simultaneously with the particulate tests.
Analyses are performed using an Orsat andfor Fyrite Analyzer.

METHOD 4
Determination of Moisture Content.
A gas sample is extracted at a constant rate from the source. Moisture is deter —
mined either volumetrically or gravimetrically.

METHOD 5
Determination of Particulate Emissions from Stationary Sources.
Particulate matter is withdrawn isokinetically from the source and collected on a
glass fiber filter maintained at 248 1 25" F. A schematic of the sampling train is
shown in Figure 1.
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LOCATION OF SAMPLING POINTS DURING PARTICULATE
EMISSIONS TESTING

Distance A= 73 /0’ c AmESER

Distance B=

Distance from Inside | Distance from Inside
Sample Point # . of Stack Wall (inches) Sample Point # of Stack Wall (inches)
/ 28 G 474"
2 | 5_. ? i 7 ) 5’_5’, > v
; ‘ ”n : I
(. 3 /0.5 ¥ G/ S
o C26.3"7 7 Ge. !
" - / o . 2
s 24,6 p-7 0.1




QUALITY CONTROL/QUALITY ASSURANCE

All equipment was fully calibrated at our laboratory prior to the test. The sampling nozzles
were measured using a vemnier caliper. The pitots were measured for proper alignment and
dimensions. All thermometers and thermocouples were calibrated against ASTM glass
thenmometers. The RAC base units are checked in the field by comparison of a 10 minute
run at 0.75 cfm (AH) to dry gas meter integration and single point check against critical
orifice. Blank solutions (acetone, distilled water) are taken and analyzed at the laboratory to
see if they are within specifications. A chain of custody was maintained by the field
supervisor from the start of the test program to its completion. When the samples were
returned to the laboratory they were placed under the control of the laboratory supervisor
until analysis is completed.

p-8




FORMULAS USED IN CALCULATIONS

- i = Y = Calibration factor of sampling train

17.64 x (Vm) x (Y) x ( Pbar + AH ) Pbar = Barometric pressure

13.6 R Tsid = 460 + 68 = 528
m Pstd = 2092 in Hg
- bi = Cp = Pitot ube coefficient
Ps = Stack static pressure + Pbar
A = Area of stack - sq ft
min = Minutes of test

Vicx f PH20\ x  RTsid) = (0.0471 #mi) x Vic
MH20 “Pstd

Stack Moisture Content - Bws . Allp = Area of sampling nozzle sq ft

Bws = vwe Mh = Weight gain of filter + probe wash
Vwc + Vme - Vk = Volume of liquid and silica collected

|

Dry Molecular_Weight_- Md

Md = 0.44 x (%C02) + 0.32 x (%02) & 0.28 x (%CO+N2)

Stack Gas Molecular Weight - Ms

Ms = 18 x (Bws) + Md x (1-Bws)

Average Stack Velocity - Vs
N-_——
Vs = 85.48 x (Cp} x (AP) x \/Ts+460
. Ps x Ms
3600 x (1-Bws) x Vs x A x Tstd X Ps
Ts Pstd
Isokinicity %

TS x (1.667) x (Vwe + Vm)
(min.) x (17.64) x Ps x Vs x Atip

2.205 x 10¢ Mn x SCFH | 0.0154 Mn
Vm std . p-9 Vm std




PLANT NAME: _ (224t 1 akes .Sujﬂ?_

SOURCE 1D Palp deyee  oahet DATE: /R -2~ 72

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run # Z Lab Analysis by: #&M@?Au—_

Date: /22~ &~ 22

1 INmAL WEIGHT Mg | NET WEIGHT GAIN'mg
Filter
705.0 (©33.9 200
(7 Probe wash _
* Impingers —_— ) —_— -
Final o Final
Weight = 5 o Volume = & ¢7s” Fiter & Wash
™ /29.9
- Acetone blank mg - )5
Initial initial :
Weight = s~ 50 Volume = 200 | Net Particulate
Weight mg /2 9 ey
(o
i Net particulate weight refers to the
Total Gain Total Gain filter and wash minus the acetone blank.
+/0 $255 * Impinagers 4““\72‘9‘0 for SO,

— p-10




PLANT NAME: _ (Geént Lakes Suggz

SOURCE 1D:_pulp deyie ouber —— oate 42 -2-92

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Run#

ol

Lab Analysis by: %_JLM?Z@'_

Date: /2= & = 9%

FINALWEIGHT mg-. | - INITIAL WEIGHT mg |  NET"WEIGHT GAIN mg
Filter
729.2 (231.) ?s. )
Probe wash
/03408. | /O03342.5 los . lo
. 2
Impingers — — —_—
- |_M‘5|NGER' Tota! gain mg 3.7
Final Final
Weight = 5/ 0 Volume = ¢/ 30 Filer & Wash mg 63,7
- Acelone blank mg -, 15
Initial Initial
Weight = Volume = 200 Net Particulate
Weight mg /{03 .55
Net particulate weight refers to the
Total Gain Tolal Gain filter and wash minus the acetone blank.
+/0 +230 X Tmpingees analyzed lfoe SO

p-11




PLANT NAME: 7l A - _Su

SOURCE |.D.:_&Lp_d£;l£li__o_u:|:L DATE: 42 -2 ~$.2

STACK PARTICULATE SAMPLE LABORATORY DATA SHEET

Ru_n# 3

Lab Analysis by: %M?AL_‘

Date: L2~ &~ 72

Filter
/708.3 (35.8 7A.5
Probe wash
/09643, 2 /0959, 3 57.9
Impingers — — —_
IMPINGER S Total gain mg )2 ‘_/ ¢/
Final Final
Weight = $7¢o 3 Volume = &/ Fiter & Wash mg /2 ,7; ¢f
- Acetone blank mg — ./ 5
Initial Initial
Weight = =50 Volume = — Net Particulate
: Weight mg )2Y.25
Net particulate weight refers to the
Total Gain Total Gain filtler and wash minus the acetone blank.
+13 4+ 2/2 ¥'..Tﬂ’;hklj€25 ﬂNﬂ)yZEC’ 402. S50;

p-12
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AFFILIATED ENVIRONMENTAL SERVICES,

3606 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: Great Lakes Sugar Pulp Dryer

DATE OF TEST: 12-2-92
STACK SAMPLING PARAMETERS
“TEST RUN NUMBER 1

MINUTES OF TEST _

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+46@).

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+46@)

AVERAGE SQUARE ROOT OF VELOCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gma

AREA OF SAMPLING NQOZZLE square feet
PITOT TUBE COEFFICIENT

AREA OF STACK sguare feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES COLLECTED POUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-13

60
44,646
.93
30.12
1.48
559
.0029
727

. 855
455

le

. 2003436
.84
28,27
5.5

o

15.5
79

39.607
21.902
35.6
29.5
23,406
59.836
2867353
47793
113.7

@

71.1
38.8
20.71

. 0594
7.2234E~-06




AFFILIATED ENVIRONMENTAL SERVICES,

3606 VENICE RD.
SANDUSKY, OHIO 4487@

PLANT NAME: Great Lakes Sugar

DATE OF TEST: 12-2-92
STACK SAMPLING PARAMETERS
TEST RUN NUMBER 2

MINUTES OF TEST

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+46©)

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+460)

AVERAGE SQUARE ROOT OF VELOCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gmsa

AREA OF SAMPLING NOZZLE square feet
PITOT TUBE COEFFICIENT

AREA OF STACK square feet

CARBON DIOXIDE (DRY FRACTION>

CARBON MONOXIDE (DRY FRACTION?

OXYGEN (DRY FRACTION)>

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH

FLLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS ng

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH mg
PARTICULATES COLLECTED POUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-1l4

60
43.251
.93
30.12
1.41
563
.0029
733
-864
430

10

. 0003409
.84
28.27
5.5

©

15.5
79

38.09
20.724
35.2
29.5
25.452
6e.66
2901155
483353
19

Q

98.1
65.6
27 .47
.0661

9.4678E-06




AFFILIATED ENVIRONMENTAL SERVICES,

36@6 VENICE RD.
SANDUSKY, OHIO 44870

PLANT NAME: Great Lakes Sugar

DATE OF TEST: 12-2-92

STACK SAMPLING PARAMETERS

TEST RUN NUMBER 3

MINUTES OF TEST

VOLUME OF GAS COLLECTED cubic feet
METER CALIBRATION FACTOR Y

BAROMETRIC PRESSURE

PRESSURE DIFFERENTIAL ACROSS ORIFICE DELTA H
METER TEMPERATURE (+460)

STACK STATIC PRESSURE (HG)

STACK TEMPERATURE (+460)

AVERAGE SQUARE ROOT OF VELOCITY HEAD
VOLUME OF IMPINGER WATER COLLECTED ml
WEIGHT OF SILICA COLLECTED gms

AREA OF SAMPLING NOZZLE square feet
PITOT TUBE COEFFICIENT

AREA OF STACK square feet

CARBON DIOXIDE (DRY FRACTION)

CARBON MONOXIDE (DRY FRACTION)

OXYGEN (DRY FRACTION)

NITROGEN (DRY FRACTION)

STACK PARTICULATE DATA

GAS VOLUME STANDARD CONDITIONS DSCF
VOLUME OF WATER VAPOR cubic feet
PERCENT MOISTURE IN STACK GAS

DRY GAS MOLECULAR WEIGHT

STACK GAS MOLECULAR WEIGHT

VELOCITY OF STACK GAS feet per second
FLOW RATE OF STACK GAS DSCFH:

FLOW RATE OF STACK GAS DSCFM
ISOKINICITY %

WEIGHT GAIN OF IMPINGERS mg

WEIGHT GAIN OF FILTER mg

WEIGHT GAIN OF PROBE WASH nmg
PARTICULATES COLLECTED POUNDS/HOUR
PARTICULATES COLLECTED GRAINS/DSCF
PARTICULATES COLLECTED POUNDS/DSCF

p-15

60
39.961
.93
30.12
1.12
565

. 0029
741

. 8356
412

i3

. 0003409
.84
28.27
6.5

)

13.5
80

35.e44
20.e18
36.4
29.58
25.365
60.529
2810605
46843
1e3.4
Q

72.5
51.9
21.97
. 0546

7.8179E-06
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SULFUR DIOXIDE ANALYTICAL DATA

Plant Q_wa’F Lakes Gugar Date 12-2-92
Sample location P««_D c;h‘\/r-‘(‘ ‘ Analyst Qm g. )M‘Q
Volume and normality of bar1um 1 ml
perchlorate 2 ml N Q.00 N, avg
3 ml N '
—————
Total Sample
sample aliquot . b
volume volumg Volume of titrant (Vt)’ ml
Sample (v ), (v.)
Sample identification sola a’’ 1st 2nd
number numbex ml ml titration|titration | Average
1 R )00 o | 1090 |10.¢0 | 1084
2 -2 1000 0 | i0.go | 10.80 | 10.40
3 R -2 1000 0§ ja.301 10201 10.25
4
5
[
Blank N/A i0 | dasd. { ~ V. =0

2 VYolume for the blank must be the same as that of the sample aliquot.

b lst titration _
2nd titration

Signature of analyst N\QMAA&

Signature of reviewer or supervisor r’7 f
~

= 0,99 to 1.01 or lst titration - 2nd t1trat10nl<0 2 ml.

Quality Assurance Handbook M6-5.2
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SULFUR DIOXIDE CALCULATION FORM
{English units)

Sample Volume®? ¥Z~l

SO2 Concentration

— —

N = Q.Q_LQ_(g—eq)/mlp Vt = LO_-&Eml, th = _O.Q ml

v =1000.00mL, vV, = 1 0 .Omi

soln = < X2

Coy = 7.06 x 107> so1n’’ -5
S0, X Vo (std) =].93% L{ x 1077 lb/dscf

Equation 6-2

- —%lﬂ - | . e )
19.34 x10 MX 286755308 = 55y, %\5@

a
Calculation form for data collected using Method 6
type equipment. The alternative use of Method 5 or
Method 8 equipment wil} change V and V to

m(std) = 2. .@9;7 ft m(std)

A R-2

so2 Concentration

| N = Q"QJ.C) _(g=eq)/ml, V _ = .LQ‘.gQ mi, Vip = _G0O_m

soln —————

ANE

N (V. = V) (v
£ _tb 2= 2.002 x 1079 1p/ascse

= 7.06 x 10°° soln

C
2 ' Vm(std)

SO

. Oﬁ@ cy b . Equation 6-2
20.02.X10 2700165 X W0
é%ﬁx ” % — 5@-0@9@ SO2
P

? calculation form for data collected using Method 6
type equlpment. The alternative use of Method 5 or
Method equi men Cfll% change V and V to

m(std)
m(std) = ;5

%9”
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SULFUR DIOXIDE CALCULATION FORM
(English units) Ez ES

Sample Volume? —

502 Concentration

=0.010 tgmeq)/ml, Vo = 10.25 m, v, = _ 0.0 _m

Veoin =12 20.00 w1, v, = |0 .Om

= 7.

2.0.65x10 %LK 2.410605x 103

N (V, =V ) (V /N
t tb’ soln’ a =%Q é{x lo_flb/dscf

Vi (std)

06 x 10™°

Equatien 6-2
= S4g S0
5%04% 2.

Calculatlon form for data collected using Method 6

type equlpment. Theialternatlve use of Method 5 or
t w

Method 8 egu Epmen l% change V and Vm (std) to

m(std) ‘i

-rl ; -* -.-

SO2 Concentration

N= _.__ _ _(g~eq)/ml, Ve = _ —— - ml, Veb = - ' ml
vsoln _____ ml, Va = ._ i
-z N (V ) (v N, ) . _
= 7.06 x 1075 t ” ’tb) Vsoln o _ _x 107% wsases
m(std)

Equation 6-2

? calculation form for data collected using Method 6
type equipment. The alternative use of Method 5 or
Method 8 equipment w1l§ change V and Vv (std) to

>

m(std) -——— =




NOZZLE CALIBRATION DATA FORM

~ Date /2 -2-92 Calibrated by W

~ Nozzle Nozzle Dii_metoara c
identification D,, 1 D,, D,, AD,b D..
- number mm (ln.) mm %m.) mm ?in.) mm (in.) g
A 251 251 | 250 =5
, 250
i3 . 250 . 250 .50
C D250 .25/ . 250 RS0
where:

aDl 23 = three different nozzles diameters, mm (in.); each
rers diameter must be within (0.025 mm) 0.001 in.

b AD = maximum difference between any two diameters, mm {in.),
AD <(0.10 mm) 0.004 in.

average of Dl' D,, and D;.

=]
]

avg

Quality Assurance Handbook M5-2.6
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STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

—, 3|
(::‘ Date =-19-92 Thermocouple number EA(‘ Wetes bOXej

Ambient temperature /4. % °C Barometric pressure 30-¥£5 in. Hg

, h
Calibrator T/ \» \\geference: mercury-in-glass /Aeﬁim
other
Reference Thermocouple
Reference p | thermometer potentiometer | Temperature
p01nta Source temperature, temperature, difference,
number (specify) °C ec %
RJﬁcziF Tale Outlet
\ 72 72
N 75 7L
g 2 72
e
| H 7 2 n S
g 7 72

aEvery 30°C (50°F) for each reference point.
bType of calibration system used.

c (ref temp, °C + 273) - (test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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Melering System -
(™ pate __//— 79— Z* Identification: i =
- Barometric pressure, P, = 306 n H, Calibrated by: f%Jg;é
Orifice Spirometer Dry gas Temperatures
wel meter meter
masr;tt:lrltrl‘egter é;as volumg volume Spirometer Dry Gas Meter Time
AH Vv Vv (wet 'meter) Inlet | Qutlet | Average 0
w m w T T min.
in. HZO "3 ﬂ3 oF °|_1_ °Fo Ig
S~ 12709 | $378 | &5 | 56| 26| 5/ | Do
/9 ors /3357 ey |2e| 0| 5| 50
— 5
(05 /3,355 |\ /5. 75 | 20 |00 54|50 | 22
2.0 /e |/6.e29 | 22 |foo|56| 7| 20
CALCULATIONS
oo
e Y AH)
aH Vo Py (I + 460) 0.0317 AH |, +460) 9|2
in. H,0 — 5 v
' Vrn I}’b + 136 (t,, + 460) p (1, + 460) w
.S Y= 77 Ly = /[ §2
/. QO Yy = 973 Au = . 25
L5 y = 7 g4 = /.50
e, y= ., 9* A4 = /. 57
Average )/ =, 9 5 ,4/4/ =/ ?}/
Y = Ratio of reading wet test meter to dry test meter; tolerance for individual values + 0.02 from average.

.AHg = Orifice pressure differentiai that equates to 0.75 c¢tm of air d 68°F and 29.92 inches of mercury, in. H,0:
' tolerance for individual values + 0.20 from average.

Example data sheet for calibration of metering system (English units).

N7,

Figure 5.6.




STACK TEMPERATURE SENSOR CALIBRATION DATA FORM

(;‘x Date f/~/9 -2 Thermocouple number [ /435
~d
Ambient temperature 4 °C Barometric pressure 30.08 in. Hg
Calibrator Eigﬂﬁ Reference: mercury-in-glass A4S/7,>7
other
Reference Thermocouple
Reference b thermometer potentiometer | Temperature
pointa Source temperature, temperature, difference,
number (specify) °C °C %
— BDI“u.M’ -
7 A ’ 99. 9 0¥ 0>
WAL
2 &.7
/] B 1CE
ek 0. 2 P
, 99 5.2
2
(.7
aEvery 30°C (50°F) for each reference point.‘
bType of calibration system used.
¢ (ref temp, °C + 273) - {test thermom temp, °C + 273)]
ref temp, °C + 273 100<1.5%.

Quality Assurance Handbook M2-2.10
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ANALYTICAL BALANCE CALIBRATION FORM

(-,“ Balance name /\/\e—ﬁ] ey Number 1 3¢)
S Classification of standard weights
Date 0.2000 g 1.0000 g | 10.000 g | 50.0000 g 100.0000 g
Q-1v-92 | A0 0.0 love. 100 900
-2 92 ap0-0 f-owe jee. eoC
_ : 2V
Q-25-q42] »VY-0 j.voe 0. 00l {
q-29-92] 200. By, I.o0od |00 vd @l
0-2-92 | 200V | 000V oo - veef
'io 6-91] 209.¢ 1.oov? 100000
s0-17"92 L ool 0 /o & /e0. oo |
10-19-492( 200.0 1 0oo0 j0d.o0af
10-21-924 200.0 j.go Q0 100 .o |
j0-22-92| xr0d.0 ] 0dVQ 1 - ey
Q-2%42] 2009 |hood? e oo
10-27-42| 200 ¢ j.godU il ool
j0-20-94 SRZARS e jogd. a0
' a4 P> R &R S|
4 go- v y-ov? (o
, /”,2-“13_ ‘)‘d 0 |00t 00 099 |
b ”"5"?)_ 200 - ' P00 . oed {
200 .( 1-od? '
i-9-9x o 0 | coccC jog - pedl
,,"/é-?:"w 7 7 LYl :LG" O("L’\'/
17-92] 2cC € A '
j-17-iz | Loece 160 . 9ca
”.—;g,.{l 200 .0 e o UL‘If-’l
” 7"7.2_ Ld;’ .0 "crtr.t fv -
j2-392 | 200.0 /. Q000 row - oobl
/;""’92 —('UU'D /’ L}()O() /(—)L).C)C)O'

Quality Assurance Handbook M7-2.2
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? \/ yes no

Pitot tube openings damaged? yes (explain below) ] ~ no

0% T (<10°), oy = 2 ° (<10°), By = _ ) (<5,
= | (5%)

Y = ! °, 8= ‘ °, A= _] |0 cm (f4n.

Z =Asiny = M~ N9 cm (@; <0.32 ¢cm (<1/8 in.),
e

-
w=Asin® =_p.0/9 cn tﬁ/y <.08 cm (<1/32 in.)

Py .5 cm (in.) P ) s s cm (in.)

D, = £ §7S‘cm (in.)
Comments : Shss (@> Qm\@m&tﬁt (2392

pbdon g O 8Y

Calibration required? yes é no

Quality Assurance Handbook M2-1.7
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TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? l/ yes o

n
Pitot tube openings damaged? yes (explain below) (/no

W= G 0 (<10°), ay = B 0 (<10°), By = _2 ° (<5°),

By = l ® (<5°)
Yy = I °, 8 = L °, a=_J10 cm@)

z=Asiny=_m.0/9 em (€82); <0.32 cm (<1/8 in.),
w=Asinoe = _0.039 cm (@; <.08 cm (<1/32 in.)
Pa 0.55 cm (@ Py 0:575—" cm @)

D, = .277 em (in. )

Comments: 5{95 (A\/ Qm@ oML A
Od I\ p ﬁ)@L/
12-2-92

Calibration required? yes X no

Quality Assurance Handbook M2~1.7
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PAGE: 2

CAMPAIGN 1991-92

GREAT LAKES SUGAR CO.

12 PAGE LAB REPORT

THIN JUICE
PURITY
TOTAL TODATE DAY TOTAL TODATE

THICK JUICE

BRIX'
DAY TOTAL TODATE DAY

DRAFT BY
TODATE

SUGAR CONTENT

DAY

17X

TOTAL TODATE

DIFFUSION JUICE
TODATE DAY

DATE DAYS DAY

cooetee
sy
NN DNO
a8 8 8 08
WA=t
OO

P P P o P

OVl
Ll

*» &4 2 8 =&
b b

P D =D Y
WO PP

S000030
CRARRAR

ARIS2

[l Ly L ki

IﬂQNQOhIﬂF

EEERX)
AANO

AR
& o NN
REREEXEX
P PP PP P
VIVHNEWAIW

140.11
139.96

137.84 140.18
354.01

132.51

ARANSSE

RRASTIZ

Q228338

12,0

89.54

58.2

134.00

86,53

12.85

57.5 90.75 12.6

139.66

88.99

1.2

Annanen| ¥ 8]

\0000‘010.0
»

ey

A Ty
R

12.6

12.7

90.62

89.49

57.4

55.6
138.76

130.37

88.90

88.06

13.27

13.71

cevo0n
AR B B B B B
enn@ona

T2l
Ol 1N W
ARANNRN

HOOOC\!V\Q P~
a & & @ L
NNt

Hr-lu-ll-lﬂﬁa

71 90.6
4.81 90.

8

5

'3

6

6524.32 90.6
6614
0 670

'13
.39
«d
.3
JI7
89.84

59.3

s —

3

S

9

9

2

0 135
136.87

88.86

32 1037.

13.55

-
-
.
*

3
13
3.22 1023

90.55 12.6
A

57.5

138.64

88.90

13.29

89.50

e —

61.1

- -
2833
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