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ABBREVIATIONS
ACFM actual cubic feet per minute
cc tml) cubic centimeter (milliliter)
DSCFM standard cubic foot of dry gas per minute
DSML dry standard milliliter
DEG-F (F) deasrees Fahrenheit
DIA. diameter
FP finished product for plant
FT/SEC feet per second
Q gram
GPM gallons per minute
GR/ACF - grains per actual cubic foot
GR/DSCF - grains per dry standard cubic foot
q/dscm grams per dry standard cubic meter
HP horsepower
HRS hours
IN, inches
IN.HG. inches of mercury
IN.WC. inches of water
LB pound
L.B/DSCF pounds per dry standard cubic foot _
LB/HR pounds per hour -
LB/1OEBTU pounds per million British Thermal Units heat input
LB/MMBTU pounds per million British Thermal Units heat input
LTPD - long tons per day
MW megawatt .
ma/Nm; milligrams per dry standard cubic meter
ug/Nm” micrograms per dry standard cubic meter
microns (um) micrometer
MIN. minutes
ng nanograms
ohm-cm ohm-centimeter
PM particulate matter
PPH pounds per hour
PPM parts per million
pomC parts per million carbon
pom,d parts per million, dry
pom,w parts per million. wet
ppt parts per trillion
PS1 pounds per square inch
SQ.FT. sguare feet
TPD tons per day
ug micrograms
v/v . percent by volume
w/w percent by weight
< < (when following a number)

Standard conditions are defined as 68 °F (20 %) and 29.92 IN. of mercury
pressure.
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1 INTRODUCTION

On November 14 and 15, 1990, Interpoll Laboratories personnel
conducted a particulate emission compliance test on the Sugar Cooler and
Sugar Granulator at the American Crystal Sugar (ACS) Plant located in
Moorhead, Minnesota. On-site testing was performed by D. Van Hoever and
M. Kaehler. Coordination between testing activities and plant operation
was provided by Dan Gust of ACS. The tests were not witnessed by a member
of the Minnesota Pollution Control Agency. '

The granulator and sugar cooler dry and cool the sugar in the later
part of the overall process. After the juice is boiled down to the point
where the crystal size and concentration 1in the mother Jliquor is
appropriate; the entire mass is mixed; the crystal separated from the
mother liquor and washed with high purity water in centrifugals; then
scroiled off and conveyed by elevator to the granulator. The granulator
is a horizontal rotary drum dryer. Heated air flows counter current to
the sugar crystals passage through the drum and removes the excess
moisture. Louvers in the drum cause the sugar to be carried up the side
of the rotating drum, much like a cement mixer. This causes the sugar to
fall through the heated air stream and increases the speed and efficiency
of drying. The dried sugar is then conveyed by elevator .to the sugar
cooler which is also a horizontal rotary drum. The counter current flow
of ambient air through the drum cools the sugar. Finally, the cooled
sugar is screened for crystal size control. Particulate emissions from
the granulator and cooler are controlled by Rcotoclones.

Evaluations were performed in accordance with EPA Methods 1 - 5, CFR
Title 40, Part 60, Appendix A (revised July 1, 1989). A preliminary
determination of the gas linear velocity profile was made before the first
particulate determination to allow selection of the appropriate nozzle
diameter required for isckinetic sample withdrawal. An Interpoll Labs

sampling train which meets or exceeds specifications in the above-cited




reference was used to extract particulate samples by means of a heated
glass—-lined probe. Wet catch samples were collected in the back half of
the Method 5 sampling train and analyzed as per Minnesota Rules, Part
7005.0500. Gas samples were not collected since ambient air is used in
the cooling and granulating processes.

Testing on the Sugar Cooler was performed using two test ports
oriented at 90 degrees on the stack. These test ports are located 14
stack diameters downstream of the nearest flow disturbance and 2.6 stack
diameters upstream of the stack exit. A 12-point traverse was used to
collect representative particulate samples. Each traverse point was
sampled 5 minutes to give a total sampling time of 60 minutes per run.

Testing on the Sugar Granulator was alsc performed using two test
ports oriented at 90 degrees on the stack. These test ports are located
9.4 stack diameters downstream of the nearest flow disturbance and 2.4
stack diameters upstream of the stack exit. A 12-point traverse was used
to collect representative particulate samples. Each traverse point was

sampled 5 minutes to give a total sampling time of 60 minutes per run.

The important results of the test are summarized in Section 2.
Detailed results are presented in Section 3. Field data and all other
supporting information are presented in the appendices.
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2 SUMMARY AND DISCUSSION

The important results of the particulate emission compiiance test on
the Sugar Cooler and Sugar Granulator are summarized in Tables 1 and 2.
As will be noted, the particulate emission rate averaged 4.98 LB/HR for
the Sugar Cooler and 2.54 LB/HR for the Sugar Granulator. The average
particulate concentrations for the Sugar Cooler and Sugar Granulator were
0.049 and 0.029 GR/DSCF, respectively.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete
review of the entire data and results, it is our opinion that the results
reported herein are accurate and closely reflect the actual values which
existed at the time the test was performed.
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2 SUMMARY AND DISCUSSION

The important results of the particulate emission compliance test on
the Sugar Cooler and Sugar Granulator are summarized in Tables 1 and 2.
As will be noted, the particulate emission rate averaged 4.98 LB/HR for
the Sugar Coocler and 2.54 LB/HR for the Sugar Granulator. The average
particulate concentrations for the Sugar Cooler and Sugar Granulator were
0.049 and 0.029 GR/DSCF, respectively.

No difficulties were encountered in the field or in the laboratory
evaluation of the samples. On the basis of this fact and a complete

review of the entire data and results, it is our opinion that the results

reported herein are accurate and closely reflect the actual values which
existed at the time the test was performed.




3 RESULTS

The results of all field and laboratory evaluations are presented in
this section. Gas composition are presented first followed by the
computer printout of the particulate results. An Orsat analysis was not
performed on the exhaust gas, since only ambient air is exhausted from the
process. The reported gas composition 1is the average geophysical
composition of air. The moisture contents reported were measured as per
EPA Method 4. Preliminary measurements including test port locations are
given in the appendices.

The results have been calculated on a personal computer using
programs written in Extended BASIC specifically for source testing cal-
culations. EPA-published equations have been used as the basis of the
calculation techniques -in these programs. The particulate emission rate
has been calculated using the product of the concentration times flow
methed.
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Results of Orsat and Moisture Analyses
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Interpoll Labs Report No.

0-32¢C2

American Crystal Sugar Company

Test No. 1
Sugar Cooler Stack

Results of Orsat & Moisture Analyses---—-—-
Run 1
Date of run 11-14-90

Dry basis (orsat)

carbon dioxide............ 0.03
OXYOeMN . ¢ v oo s s ouos s e e s 20.90
carbon monexide........... 0.00
nitrogen............c.0... 79.07

Wet basis (orsat)

carbon dioxide............ 0.013
OXYIEN . ¢ v vttt o vt anenasoese 19.93
carbon monoxide........... 0.00
nitrogen........ cte s ar e 75.40
water vapor....... o000 00 4.65
Dry molecular weight........ 28.84
Wet molecular weight........ 28.34
Specific gravity............ 0.979
Water mass flow...... {LB/HR) 1663
FO 0.000

Moorhead,

Run 2

11-14-

20.

79.

1.

75,

28.

28.

90

.03

90

.00

07

.03

88

.00

a2

. 87

84

31

0.978

1780

0.000

Minnesota

Methods 3 & 4(3v/v)

Run 3

11-14-

20.

79.

19,

75.

28,

28.

90

.03

90

.00

o7

.03

90

.00

29

.79

84

32

0.978

1575

0.000




Interpoll Labs Report No. 0-32C2
American Crystal

Test No. 2
Sugar Granulator Stack

Results of Orsat & Moisture Analyses

Run 1
Date of run 11-15-90
Dry basis {(orsat)
carbon dioxide......c.c... 0.03
OXYOeN . v vt st s st aononnnosa 20.90
carbon monoxide........... 0.00
nitrogen........vecevsvess 79.07
Wet basis {orsat)
carbon dioxide............ 0.03
OXYOeCN . & it v e e v s c et 19.27
carbon monoxide........ S 0.00
nitrogen. . ........c0000202. 72.88
water vapor......cciceaa00s 7.82
Dry molecular weight........ 28.84
Wet molecular weight........ 27.99
Specific gravity........... . 0.967
Water mass flow...... {LB/HR) 2461
FO 0.000

Moorhead,

Sugar Company

Minnesota

Methods 3 & 4{3v/v)

Run 2

11-15-

20,

79

28,

28.

90

.03

90

. 00

.07

.03
.41

.00

.43

.14

84

07

0.969

2166

0.000

Run 3
11-15-90

20.90

75.07

0.03

19.46

0.00

73.62

28.84

28.09

0.970

2073

0.000




3.2 Results of Particulate loading Determinations




Test No. 1
Sugar Cooler Stack

Results of Particulate Loading Determinations

Date of run
Time run start/end..... {HRS)

Static pressure...... (IN.WC)
Cross sectional area (SQ.FT)
Pitot tube coefficient......

Water in sample gas
condenser........o0..- (ML)
ifmpingers.......... {GRAMS)
desiccant.......... {GRAMS)
total.........oo... {GRAMS)

Total particulate material..
.......... collected{grams)

Gas meter coefficient.......
Barometric pressure..{IN.HG)
Avg. orif.pres.drop..{IN.WC)
Avg. gas meter temp..{(DEF-F)

Volume through gas meter....
at meter conditions...(CF)
standard conditions. (DSCF)

Total sampling time....{MIN)
Nozzle diameter......... {IN)
Avg.stack gas temp ..{DEG-F)
Volumetric flow rate........
actual....voeevnnnns {ACFM)
dry standard....... {DSCFM)
Isokinetic variation..... (%)
Particulate concentration...
actual.........c... {GR/ACF)
dry standard..... (GR/DSCF)

Particle mass rate,..(LB/HR)

11

Interpoll Labs Report No.

0-32cC2

American Crystal Sugar Company

Run 1
11-14-90

938/1040

-0.58
3.90
. 840

0.0
24.0
12.0
36.0

0.1077
1.0016
28.62

1.20
88.5

37.66
34.83
66.00

.183
97

14075
12162

102.0

0.04122
0.04772

4.975

Moorhead,

Run 2
11-14-90

110271204

-0.58
3.90
. 840

20.
19.
39.

0000

0.1145

1.0016
28.62
1.29
96.3

39.39
35.92
60.00

.183
97

14382

12397

103.3

0.04237

0.04918

5.226

Minnesota

--Method 5

Run 3
11-14-90

122671329
-0.58

3.%0
.840

000

w [V}
w -, oO

0.0994

1.0016
28.62
0.97
99.0

34.13
30.95
60.00

.183
S8

12971
11167
98.8
0.04264
0.04955

4.743
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Interpoll Labs Report No. 0-320(2
American Crystal Sugar Company
Moorhead, Minnesota

Test No. 2

Sugar Granulator Stack
Resuits of Particulate Loading Determinations------- Method 5
Run 1 Run 2 Run 3
Date of run 11-15-90 11-15-90 11-15-90
Time run start/end..... (HRS) 804/ 911 933/1034 110371205
Static pressure...... {IN.WC) -0.64 -0.64 -0.64
Cross sectional area (SQ.FT) 3.90 3.90 3.90
Pitot tube coefficient...... . 840 .840 . B840
Water in sample gas
condenser.......c0c04. {ML) 0.0 0.0 0.0
impingers.......... (GRAMS) 42.0 63.0 60.0
desiccant.......... (GRAMS) 12.0 18.0 18.0
l total ... i ei e (GRAMS) 54.0 81.0 78.0
Total particulate material..
| ) .......... collected(grams) 0.0629 0.0485 0.1300
| Gas meter coefficient....... 1.0016 1.0016 1.0016
Barometric pressure..{IN.HG) 28.75 28.75 28.75
[ Avg. orif.pres.drop..(IN.WC) 0.87 2.42 2.43
Avg. gas meter temp..(DEF-F) 84.2 88.8 90.7
Volume through gas meter....
' at meter conditions...(CF) 32.07 53.34 53.53
standard conditions. {DSCF) 30.00 49.68 49.68
Total sampling time....{MIN) 60.00 60.00 60.00
Nozzle diameter......... (IN) .183 .244 .244
Avg.stack gas temp ..(DEG-F) 108 104 105
Volumetric flow rate........
actual...iveeenennes (ACFM) 12572 12039 11958
dry standard....... {DSCFM) 10338 10046 9986
Isokinetic variation..... {%) 103.4 99.1 99.7
Particulate concentration...
actual............ (GR/ACF) 0.02659 0.01257 0.03370
dry standard..... (GR/DSCF) 0.03235 0.01506 0.04037
Particle mass rate...(LB/HR) 2.867 1,297 3.456
vo)
12
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Interpoll Labs Report No. 0-32¢(2
American Crystal Sugar Company
Moorhead, Minnesota

Test No. 1
Sugar Cooler Stack

Results of Volumetric Flow Rate Determination------- Method 2
Pate of Determination.......e.o... 11-14-90
Time of Determination....... {HRS) 810
Barometric pressure....... ({IN.HG) 28.62
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct.. ... vt v nerneees Round
Stack diameter......ceivvuua {IN) 26.75
Duct area.....ceevcesenass {SQ.FT) 3.90
Direction of flow....v e veivencns up
Static pressure......cc... (IN.WC) -.58
Avg. gas temp......cc0cce (DEG-F) 85
Moisture content.......... (% V/V) 4,65
Avg. linear velocity..... {FT/SEC)} 56.8
Gas density......covvev.s {LB/ACF) .06809
Molecular weight...... {LB/LBMOLE) 28.84
Mass flow of gas.......... {LB/HR) 54371
Volumetric flow rate.............

actual. ...t it ittt (ACFM) 13308

dry standard............ (DSCFM) 11742

A-1




Interpolt Labs Report No. 0-32(2
American Crystal Sugar Company
Moorhead, Minnesota

Test No. 2
Sugar Granulator Stack

Resuits of volumelric Flow Rate Determination—-—-—---- Method 2

Date of Determination............ 11-15-90
Time of Determination....... {HRS) 740
S8arometric pressure.......{IN.HG) 28.75
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 12
Shape of duct........c0c.. ce e Round
Stack diameter........ ..(....(IN) 26.75
Duct area......ccoevenavas (SQ.FT) 3.90
Birection of flow................ up
Static pressure........... {(IN.WC) -.64
AVG. gas temp............. (DEG-F) " 122
Moisture content......... (% V/V) 7.82
Avg. linear velocity.....(FT/SEC) 54.3
Gas density..... cevevens.{LB/ACF) .06327
Molecular weight...... {LB/LBMOLE) 28.84
Mass flow of gas.......... (LB/HR) 48226
Volumetric flow rate.............

actual.......oveevvveannns {ACFM} 12705

dry standard............ (DSCFM) 10192

A-2
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INTERPOLL LAEBORATORIES EFPA METHOD

-
s

FIELD DATA SHEET

Job

AL S [ Moorkead , Mt

Source i‘fﬁa n Lo Zrzr'// Sheel?

Test / Run 42 3 Date H/—yv—gr

Stack
Dry bulh

dimen.

Ré.78

IN.

oF

Wet bulb

oF

Manometer: K‘F\'ég. 0 Exp. g Elec.
Barometric pressure 24,62 in Hg

Static pressure

~.S8

in WC

Operators A4 Kach /&r’ D. Vg tloeyer

™A

- 4

Schematic of

Fitot No. 24'v-2 4 Cp . 8¢ Cross Section ==
Traverse Fraction Distance Distance Velocity Temperatu:zf
"N Diameter | Wall (ind | Fort tons i in Weo | Ctef>-
EEre e emesnes | Por €t 1engthe in.|Time start: Ng/0 hrs .
V. el LS /12 .13 'S5 85
A ia] 3.90 t6.20 oS
= 1296 2.92 719.92 £ OY
Y 20 /82.83 A/ 83 7. O/
s kw4 22.8Y 25,8y £ O-8
é S 25-57) A8.67 .28
3=/ .85~
2 408
=3 /RO
v /o L5
K 115
4 L L0
I Temp. meas. tool % S/N: Pp7P-4G /7 —"Time end: 0,@/_,( hr'_;l
R or nothing= reg. manometer: 5= expanded: E = electronic §-392.1

C-1




INTERFOLL LAEORAYORIES EFA METHOD 5/17 BAMPLE LDG BHEET

Job _G.f. 5. [ Mowcheaal M Date //~/¢-9n Test /_ Run _/

Source _5',5_!“.. Coaler [/ Stmc? No. of traverse points 42
Method _ g Filter holder: «” g£/acs Filter type: 7' 2. £ K

Sampl. Train Leak Check:

Pretest: (¢ 0.02 cfm at 15 in. Hg. (vac)
Postest: -~ _¢O cfm at H in. Hg. (vac) AV

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)

2E79 1} acetone

'3 other (s) 2. ég Q

No. of probe wash bottles: /

Sample recovered by: ¢, Ko ble . ., Vandtineue

Weight (g)
1tem
Final Tare Difference
Impinger No. 5— 2 “/ﬁ‘)ﬁ .2‘/
Impinger No. ~

2
Impinger No. 3 J
Integrated Gas Sampling Data: /4 /Am breat
Eag Pump No. Box No. “9}._4_.
Bag Material: S-lavyer Aluminized Tedl Bize: A4 L

Fretest leal: check: ,l:t:lnin at in. Hyg.

Condensate Data:

Condenser

Desiccant /13023 I29/

TJotal

Time start: - (HRS) Tinme end: {HRS)

Sampling rat et cc/min Operator:

’ELN"EH/ O Analyzer.‘ used to monitor train outlet:

¢-2 -S-DO46RR
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INTERFOLL LARDRATORIES EFA METHOD 5/17 SAMPLE LOG BHEET

Job _A4.C. 8 S Moorhead MmN Date //~/4/-v0 Test / Run 2 .
Source Secor Canlee [ Stieli No. of traverse points 7 2 ‘
Hethod Y~ Filter holder: ¢ " (Z/es Filter type: <7 5.5

Sampiw Fr @i Lwan wowECRs

Fretest: (¢ 0.02 cfm at 15 in. Hg. {(vac) /g)
FPostest: -~ _© cfm at Z_in. Hg. (vac) /97

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
2832 0 acetone
B other(s) DI/ O
No. of probe wash bottles: /

Sample recovered by: A42. /. chlar. D Vautioeyee

Condensate Data:

Weight (g) I
l1tem .
Final Tare Difference ‘)
Impinger No. 1 S20 <P o

Impinger No. 2

lmpinger No. 3

Condenser

TJotal

|
1
Desiccant /Y5G 7SSO /2 i

Integrated Gas Sampling Data: /UA’/AM&,M?"
Eag Pump No. Bo» No. Bag No.

Bag Material: S-layer Aluminized Tedlar .-Gize: 44 L

Pretect leak check: cc/min at in. Hg.
—_— -

Time starts: _AHRS) Time end: (HRS)

-
.-

amplin T /min erator: .
Samp g:}te: cc Opera j

S/ 01 D2 Analyzer used to monitor train outlet:

C-4 ‘S-D046RR
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INTERFOLL LAKDRATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job 4.6 5. [ Aoorheed MmN Date //-r9-9¢C Test / Run .3
Source e - A No. of traverse points /2 - )
Method <~ Filter holders v” £/.ss Filter type: ¥ & F,

Eamnle Yrain Leak Check:

Fretest: ( 0.02 cfm at 15 in. Hg. (vac) )EF
Fostest: ~ £ cfm at & in. Hg. (vac) ‘B

Particulate Catch Data:

No.s of filters used: Recovery solvent(s)
28 33 D acetone
B otherts) .7 QI a
No. of probe wash bottles: /

Sample recovered by:

Condensate Data:

Weight () I
i1tem

Final Tare Difference

Impinger No. 1 1 ___S_’.lé SO lé
1
|
|
|

Impinger No. 2
3

Impinger No.

Condenser

Desiccant

Total

33

!nt-gi-at.d Gas Sampling Data: /{/Af//4mérea/'
EBag Pump No. . Box No. Bag No.
Bag Material: 'E-Jayer Aluminized Tedlar Gizxe: 44 L

P < k: ™ cc/min a in. -
retest leak chec ~ t Hg

.,

Time starts (HRS) \\mljne end: {HRS)

“~
Sampling rate: cc/min Dpé?htqg:
- \_\

S/N of Oz Analyzer used to monitor train 6ﬁtlg£1

CF-023
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INTERPOLL LABORATORIES

EFA METHDOD

2 FIELD DATA SHEET

Job . rh A7
Source _Lranulefer / S¥ach g
Test _A. Run 2.3 Date /-, C—90
Stack dimen. 26.7J#‘ IN.
Dry bulb =F Wet bulb °F () i
Manometer: R Reg. O Exp. O Elec.
Rarometric oressure .25 in Ha
Static pressure & in WC \\\\HT:r’////
Operators an/cehler . Venfoeycs A
Fitot No. 22v-2.§ Cp -8 v - — gggigagggt?gn
F:averse Fractiaon Distance Distance Velocity F:;perature
Foint of from Stack |from End of jFressure of gas
No. Di ameter Wall {(in) Port (in) (in WC) {=F)
__ u;,";";;""";“;;ﬂ;;'";;?;';fg;;;ﬂ,f Port length: 2.2¢& in.{|Time start:p? ¢ hrs |
A -/ oYY v ol ¥ .57 (A2
2 W47 3.90 2:15 23
3 296 2-% 2. (12 .25
y 20¢ (8.83 21408 82,
s 85 22.87 26.09 W-¥i
£ R AYA 5. 28.82 '\ 26
R -y - 67
2 827
3 BE
b4 B8
S B2
/A L&
¥ wa r Flows é'f,g.sm{;..
Lbow Flowss
Temp. meas. tool &% S/N: P/)/":-:?i—_/_j'c' Time end: @799 ~ hrs]
KR or rmothing= reg. manometer;: E = electronic S-392.1

S= eupanded;

C-8




INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job _A.C.8. [ Movrhexd A4 A7 Date /S -9 Test A __ Fun _/
\SGUFCE 5 o o Lode '/_fﬁq:( No. of traverse points } 2
‘Method S5 Filter holder: ¢“&/ass Filter type: " &.5

Sample Train Leak Check:

Fretest: ¢ ©.02 cfm at 15 1in. Hg. {(vac)

Fostest: ~ (0 cfm at _& in. Hg. (vac) ‘R

Farticulate Catch Data:

No.s of filters used: Recovery solvent(s}
/
AB/s g =acetone
B othert(s) DI M, O
No. of probe wash bottles: /
Sample recovered by: M. Lre eveE—~

Condensate Data:

Weight (g}
Item_
Final Tare Difference
Impinger No. 2
Impinger No. 3
Condenser
Desiccant /‘7,7/ /‘/5-7 /é”\.
Total ng/
Integrated Gas Sampling Data:,1b47/4ﬂnqé.aﬂJL
Eag Fump No. BEo: No. Bag No.

. Bag taterial: S—-laver Aluminized Tedlar Size: 44 L

Fretest leak check: cc[min“éf in. Hg.
Time start: _~HRES) Time end: (HRS)
_/’/ .
Sampling rate: cc/min  Operator:
“) S/ TH Uz Analyzer used to monitor train outlet:
CF-0O27Z

C-9 S-0046RR
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INTERFOLL LABORATORIES EFA METHOD S/17 SAMPLE LOG SHEET

Job A4 .. ¢ ) AMNeorheoal . A Date A/=$90 Test A FRun _2
Source oS St No. of traverse pc’:}nts /2
'Method T Filter holder: ¥ &lecs Filter type: AR

Sample Train Lealk Check:

Fretest: (¢ ©.0Z cfm at 15 in. Hg. (vac) )I

Fostest: ~ L cfm at s in. Hg. (vac) /S:J

Farticulate Catch Data:

Condensate

Integrated

No.s of filters used: Recovery solvent(s)
}g/b g acetone
E other (s) 2.r &‘ 2
No. of probe wash bottles: /

Sample recovered by: ﬂ,é’g:ﬁ(‘: D (gﬂ,,é_fgmﬁe/

Data:

Weight(g)
Item
Final Tare Difference
Impinger No. 1 ..(6.3’ SD2_ 53

Impinger No. 2

Impinger No. 3

Condenser

Desiccant /324 13702 /8

Total

74

Gas Sampling Data:/vVLV/JﬁndaeuﬂL
Eag Fump No. Eox No. Eag No.

Bag Material: S-laver Aluminized Tedlar Siz&: 44 L

-

Fretest leak chechk: cc/mi t in. Hg.
.-"/
Time start: (BRST Time end: (HRS)
_— —_—
- . - / .
Sampling rdt;:./ cc/min  Operator:
/

Sy{ﬁ Analyzer used to monitor train cutlet:

CF—027

C-11 S-0046RR
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- Source & ~ oo (X No. of traverse pgints
Method Tt Tolders Y "Sfecs  Filter type: v &~

INTERFOLL LAECORATORIES EFA METHOD 5/17 SAMPLE LOG SHEET

Job A 0.5, f toceheae A Date HMv/S—op Test L

Sample Train Leak Check:
Fretest: ¢ ©.0Z2 cfm at 15 in. Hg. (vac) /EP
Fastest: °~ O _cfm at _,©O in. Hg. (vac) /@7
Farticulate Catch Data:

Npo.s of filters used: Recovery solvent (s)

9\907 O acetone
Ey other (s) ‘2 4 ﬂ [)

No. of probe wagh bottles: /
Sample recovered by: a ye) & v

Condensate Data:

Weight (g)
Item

Final Tare Difference

Impinger No. 1 _5:5_:8 ?7}? éO

Impinger No. 2

Impinger No. 3

Condenser

Desiccant /VQ? /._{7/ /9

Total

76

Integrated Gas Sampling Data:/$447/a4u1é,el4zL
Bag Fump No. Eox No. Bag No.

Bag Material: S-layer Aluminized Tedlar_-Size: 44 L
- ‘/

Fretest leak check: _cermin at in. Hg.

LT

Time start: .~ THRS) Time end: (HRS)

Sampling’;afgf— cc/min  Operator:
e

5;N/g: D= Analyzer used tc monitor train outlet:

CF-02=

£-13 S-0046RR
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Interpoll Laboratcries

{612)

786-5020

EPA Method 5 Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Jeb _A.C.F /rV-'l:cm/xea)-(7

Team Leader LT

Date Submitted /-/L-%70

Test Mo. /

Date of Analysis_ //-r9-4¢

Source S Goa (onfes

Test Site Jfack

Date of Test {{~(Y-Z¢

No. of Runs Completed E)
Technician /- Saden

Test__/ Run_ 0

Dish No._ 2

Field Blank . Dish Tare Wt. Y 22L71 g
Log Number FAFD 05 Dish+Sample Wt. e, 2?'&_? g
Comments Sample Wt. g 9406 =]
‘Test__ !_Run_{ Dish No.__/
Lag Number Qb Dish Tare Wt.S0, 03!9 9
Comments Dish+Sample Wt. S¢.03 5_’7 9
Sample Wt. g. 3§ g
Test _ /! Run Dish No.__ //
Log Number -04 Dish Tare Wt. ¥7.755Y 9
Comments Dish+Sample Wt.< 7. 7¢ 2§ (=]
Sample Wt. g, vy g
Test ' Run J Dish No.__ /Y
Log Number -iz Dish Tare Wt._¥9. 173Y%, g
Comments Dish+Sample Wt.Y9, 7379 q
Sample Wt. o3y g
Test Run Dish No.
Log Number Dish Tare Wt. a
Comments Dish+Sample Wt. g
Sample Wt. 2]
Tast Run Dish MNo.
Log Number Dish Tare Wt. g
Comments Dish+5ample Wt. g
Sample Wt. q
Blank Solvent Wt.4¢Wég
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
S.occf g.0ed2 g.003% g.c¢031 D-1

LSC-03.GR
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Interpoll Laboratories
784-&020

(612)

EPA Method S Data Reporting Shest
Probe/Cyclone Wash

’4( C. S-%}]QG“II :’aﬂ

Job Source Jhgg.a Coolee

Team tLeader MK Test Site J7a b

Date Submitted__ /-7~ % Date of Test_ /i~{Y-¥C

Test No. Mo. of Runs Completed J3

Date af Analysis_ {{-/{ -~ %¢ Technician ft. e

Transport Leakage p}¥None [j ml Solvent__a« AT

Test / Run @ Dish No. 7

Field Blank _ Dish Tare Wt._ (9. /083 g

Lag Number s 243 -0/ Dish+Sample Wt. (4 [DEF5 g

Vol. of Salvent_ /20 ml Sample Wt. . Oor 9

#Solvent Residue_Z2.Y ug/ml

Test__ | Run_/ Dish No. 26

Vol. of Solvent /)8 ml Dish Tare Wt._20. 256/ g

Lag Number —oY Dish+Sample Wt. 70 3397 g

Comments Samplae Wt. g5 3e g

Test ___ /| Run_1L Dish No. 2.2

val. of Solvent /70 ml Dish Tare Wt. S0O,059%4 g

Log Number —07 Dish+Sample Wt. 0. /474 g

Camments Sample Wt. 0.6¢ 70 g
)| Test / Rt..m3 Dish MNo. 29

Vol. of Solvent /0 ml Dish Tare Wt. 95 9295 o]

Log Mumber ~/0 Dish+Sample Wt.$L.00CY 9

Comments Sample Wt. g 0789 g

Test Run Dish No.

Vol. of Solvent ml Dish Tare Wt. g

LLog Numbar Dish+Sample Wt. g

Commants Sample Wt. g

Test Run Dish No.

Yol. of Solvent ml Dish Tare Wt. 4]

tog Number Dish+Sample Wt. q

Comments Sample Wt. g

#Solvent ResidueZ:¥ug/ml=[ (Sample Wt.l.d¢0%q) (1@=)1/Vol. of Sol./¥Y al
EPA-MS Acetone Residue Blank Spec. ¢7.3 ug/ml

Results:

Field Blk. Run 1 Run 2

Run 3 Run 4 Run S

00833

g.cec 08 7

¢ 0706

D-2

SC-01YR
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Interpoll Laboratories

(612)

7845-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

A(C,J—p /ﬂ?n@/‘/lealj

Juganr Coolep

D-3

Job Source g
Team Leader NK i Test Site SHtac ks
Date Submitted_ //=/5- 70 Date of Test_ /i-Iy-9n
Test No. No. of Runs Completed_JY
Date of Analysis_ //-/&~ 70 Technician_f.C . lia.
Test__ / Run_@ Filter No._ 28//
Field Blank Filter Type FuGE
‘Log Number_/ 793 0% Filter Tare Wt.__, 9199 g
Comments Filter+Sample Wt. %300 g
' Sample Wt. 0.000 1 g
Test / Run_/ Filter No._ 25/Y
t og Number 70 Filter Type A CYa .
Comments Filter Tare Wt. , Y276 g
Filter+Sample Wt..950°9 g
Sample Wt. 0.02/2 g
Test __/ Run_2- Filter No. 253
Log Number ~o¥ Filter Type_ ¥*“ &F
Comments Filter Tare Wt._, 7¥YY2 g
Filter+Sample Wt._ 94575 g
Sample Wt. J:ieZ233 g
Test__/ RunJ Filter No._2%33
L.og Number — i Filter Type 9 "CF
Comments Filter Tare Wt..9/Y7 g
Filter+Sample Wt._.9903 g
Sample Wt. 29256 g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. (s]
Sample Wt. g
Test Run Filter No.
l.og Number Filter Type
Comments Filter Tare Wt. a
Filter+Sample Wt. g
Sample Wt. 9
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
Vi
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
0. 1677 J. 1143 0. 09G4
LSC-02PR
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Interpoll Laboratories

(612)

786-5320

EPA Methaod S Data Reporting Sheet
Impinger Catch/Minnesota Protocol

AL Sinparhead

Job Source G.v*-oqu(c;f-ﬂp
‘Team Leaddr mg Test Site_<Sfawk
Date Submitted (=i~ LCate of Test —s-%¢
Test MNo. 7 No. of Runs Completed_s
Date of Analysis_ [/-/9-F¢ Technician_£ Gleon
Test Run_0Q Dish No.
Field Blank Dish Tare Wt. g
Log Number Dish+Sample Wt. g
Comments Sample Wt. g
Test_ 2. Run / Dish No. /0
Log Number /74315 Dish Tare Wt._S2, §2/2 g
Comments Dish+Sample Wt.52 §2+ 5~ (o]
Sample Wt. Prov b g
Tast _ 2 Run_~Ll Dish No. év
Log Number ~/5 Dish Tare Wt._&% 5:’3’_?'5’ g
Comments Dish+Sample Nt.‘4V-59tf g
Sample Wt. 09035 g
Test __~ Run_3 Dish No._ /07
Log Number -Zf Dish Tare Wt. ¥4 0707 9
Comments Dish+Sample Wt. 5Y.¢744 Q
Sample Wt. gedy 7 g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. 9
Sample Wt. g
Test Run Dish MNo.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. =
Sample Wt. g
Blank Solvent Wt. ¢.¢006g
Results:
Field Bli. Run 1 Run 2 Run 3 Run 4 Run 5
O.cocL 00036 0. o0HG g.o0 Y/ D-4

LSC-03.GR
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lnterpoll Laboratories
(612) 78B&-5020

EPA Method S5 Data Reporting Sheet
Probe/Cyclone Wash

Job_ A.C.§ /Macehecd

Source

Team Leader ' MK

Test

Date Submitted [—/5—90

Date of Test_/F/5-9C

Test No. z

Date of Analysis_ //~/&—

i,

Transport Leakage g-None []

G!‘QVI [ /q ](Gf"

Site Yfack

Technician_fL QJ; R

No. of Runs Completed 3

ml Solvent BT Hr0

EFA-MS Acetcne Residue Blank Spec. (7.3 ug/ml

Test Run_8 Dish HNo.

Field Blank Dish Tare Wt. g

Log Number Dish+Sample Wt. g

Vol. of Solvent ml Sample Wt. =]

#Solvent Residua 2.9 ug/ml

Test_2. Run_ / Dish No.__ 30>

Vol. of Solvent_/GC ml Dish Tare Wt._¥9.5732 g

Log Mumber /743 - /3 Dish+Sample Wt. Y9 (22§ g

Comments Sampla Wt, Jdo=9¢ Q

Test_ 2 Run_ - Dish No._J04

Vol. of Salvent_/p0 ml Dish Tare Wt._ (-0, 5533 o}

tLog Number —i Dish+Sample Wt. b0, 5749 gl ,

Comments Sample Wt. J-0236 Q
- 2__Run_23 Dish Mo._ J0S

Vol. of Solvent [{0 ml Dish Tare Wt. S5 © 2/ g

tog MNumber —/9 Dish+Sample Wt. S, (2 39 Q

Comments Sample Wt. g-029 g

Test Run Dish No.

\'ol. of Solvent ml Dish Tare Wt. g

Log Numbear Dish+Sample Wt. g

Comments Sample Wt. g

Test Run Dish No.

Yal. of Saolvent ml Dish Tare Wt. Q

Log Number Dish+Sample Wt. g

Comments Sample Wt. g
#Solvent Residue__ ug/ml=L[L{(Sample Wt. g) (19#)1/Vol. of Sol. ml

Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
.00 2 g.ov93 0.0233 | g0 26 D-5

lLSC-O'I YR




Interpoll Laboratories
(612) 7846-6020

EPA Method 5 Data Reporting Sheet
Filter Gravimetrics

Job__ACS. //Vloon Acarﬂ

Scource Gran u /a?‘c!‘

Team Leader mi

Test Site JStack

Date Submitted //-/5- 90

Date of Test /I-/f-%C

Test No. /

Date of Analysis__ j/~/{—90

No. of Runs Completed__ 2
Technician__f1L. C{.(&M

Test Run @
Field Blank

Filter No.

Filter Type

D-6

B | Log Number Filter Tare Wt. 9
Comments Filter+Sample Wt. g
) Sample Wt. g
Test_ 2 Run_/ , Filter No._ 2 /S
Log Number /743 —11 Filter Type_ 4'GF
1 Comments Filter Tare Wt._ 9735 9
Filter+Sample Wt. . 97135 g
Sample Wt. meial g
Test 2 Run 2 Filter No. 257@
Log Number =177 Filter Type_ ¥"GF
2 Comments Filter Tare Wt._., 9/3% g
Filter+Sample Wt. 979/ Q
) Sample Wt. Jeras g
Test_ L. Run_3 Filter No._ 2507
Log Number -2 Filter Type ¥ "GK
3 Comments Filter Tare Wt.  970% g
Filter+Sample Wt. 9b37 g
Sample Wt. 2,0233 g
Test Run Filter No.
l.og Number Filter Type
4 Comments Filter Tare Wt. g
Filter+5ample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. ]
Filter+Sample Wt. (=]
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run S
O-D':‘D/ O',UIDO 0402-05 0-02—}3
- \
A
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
. V6 2 0. 0455 o /3006
LSC-02PR




Interpocll Laboratories
(612} 7845-6020

Chain of Custody
Sample Deposition Sheet

Job__ L 6. (ﬁeecéeggﬂ A/ Source fa;—,_gc Looler

Team Leader M, Xack Test Site_ S A4
Date Submitted 11—15"“?0 Date of Test /v - SO
Teoe o , Mo o Bune Comnlatad 2
No. of Type of Sample Analysis Required Comments
Samples - - -
Frobe Wash: )Eﬂs per EPA M-5
Acetnne DDther
3{./ /@‘J 1. Water
Filter:
" G.F. JBAs per EPA M-5
.2¥,/ [j5.S- Thimble Dﬁs per EFPA M-—-17
J2-5" B.F. [jOther
47 mm G.F.
Impinger Catch: NN Protocol
»I. Water W1 Praotocol
0s* H=0=2 [JEFA M-6 or 8B
- 3;./ O%MS Hg Only [Pcid Gases
04MS Metals [jFormaldehyde
pt-@ N NaGH OMetals
pQother QOther
Integrated (Rs per EFA M-3
— Gas sample (As per EPA M-18
DDther
Oxides of [As per EFA M-7A Date
l MNitrogen (NO..) [jBther Time (HRS)
- ] Fuel Sample gAttached fuel Form
[0 Aggregate #5-Q153RRE
Particle Si:ze OJX-Ray Sedigraph
- DBahco Method
DDther
Audit Samples
— [Sulfur Dioxide [Rs per EFA M-&
[I0xides of Nit. OAs per EPA M-7A
[Cther NOther

Source Information

1) Type of Source: 0 Boiler ] Asphalt Flant g Incinerator [} Dryer
Other _ Cedfer

~A 2) Fuel: ] Coal [J Wood [] Gas [] Dil [} RDF ] Other

AA4 3) Is sample combustible? [ No ] Yes

A A4) Does sample need special handling? [] No [] Yes If yes, explain

S—-278RRRR
D-7




Interpoll Laboratories
(412} 735-460220

Chain of Custody
Sample Deposition Sheet

Job___ A. L. S. Source_Gmgulefa .
Team Leader _44 Aachler Test Site Sdegk
Date Submitted /-4 -0 Date of Test__//—7 -9
Test No. y Mo. of Runs Completed K
No. of Type of Sample Analysis Required Comments
Samples
Frobe Wash: Bhs per EFA M-S
;g [jRcetone OGther
g@.l. Water
Filter:
" G.F. pAs per EPA M-5
3) f1S-S. Thimble QAs per EPA M-17
2-3" G.F. [Other
87 mm G.F.
Impinger Catch: BN Protocol
Be.-1. Water oWl FProtocol
DEZ H20= (JEFA M-6 or B8
;2 D4M5 Hg Only QAcid Gases
0g4MS Metals (fFormaldehyde
) 0i-@ N NaOH (Metals
[Other pother
Integrated [jAs per EPA M-3
—_ Gas sample As per EPA M-10
Other
— Oxides of [jAs per EFA M-7A Date
Nitrogen (NMQ,) [iBther Time (HRS)
] Fuel Sample QAttached fuel Form
{1 Aggregate #5-01583RRR
Farticle Size OX-Ray Sedigraph
Eahco Method
[(Other
Audit Samples
. [jSulfur Dioxide [jAs per EPA M-5
[B»ides of Nit. iAs per EFPA M-7A
UDther bther

Source Information

1) Type of Source: Boiler [] Asphalt Plant [J Incinerator [ Dryer
) Other __Grany r
/472) Fuel: [] Coal [] Wood [J Bas [} Dil [} RDF [] Other
#4353y Is sample combustible? ] No 0 Yes
MA4) Does sample need special handling? [] No O Yes I+ yves, explain

5-278RRRR
D-8
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Interpoll Laboratories -
{612)786-5020
WPCA Exhidit € for Process Eatssfons

TER =AY
UL LARD s

‘ JOB__AMERICAN CRYSTAL SUGAR CO., MOORHEAD, MN
SOURCE_SUGAR DRYER

l DATE___12/3/90

| -7 ¢ [Equipment § Operating Data  ,oyora NO. 013220001
1. Process Equip. No./ldent. STEARNS ROGERS NO. C-27112

l 2. Process Equip. Description_ GRANULATOR (SUGAR DRYER) STEARNS

BOGERS _ - .
i 3. Process equipment operating under normal operating conditions:
Ko . Yes X .

\ D. Instrument Dats on Process Equipment

1. Include copy of production records or {nstrumentation which
indicates rate of production or gperstion of the equipsent,
oy 1.e. units par hour, 1bs. per hour, pressurs, air flow, etc.

) €. Alr Pollution Contro} Equipeent AMERICAN AIR FILTER

j 1. Type/model control aquipment TYPE W ROTOCLONE .
2. Alr pressure drop scross the contro) aquipment 6.5"-7" WATER
3. Alr flow through the control equipment N/A ﬁ_.
4. Mas the control aquipment operating mormally? YES .

5. Data of last major maintenance/claaning of control equipment
SPRAYS WERE CHECKED PRIOR TO TEST. FOUND TO BE CLEAN AND

FUNCTIONING. RUNNING AT 900 RPM. .

F. Plant Manager’'s Certification

I certify that the {nformatfon subaitted herein s accurate an¢
corract and that no {informstion requested was withheld from MPCA,
Division of Air Quality.

lyw . Nslt:ionw«_éé _//&"

E-1 ' $-343R




Interpoll Laboratories
(612)788-6020

WPCA Exhibit C for Process Enfssiens

JOB__AMERICAN CRYSTAL SUGAR CO., MOORHEAD, MN
SOURCE___ SUGAR COOLER

DATE 12/3/90

C. Equipment 3 Operating Datd CRYSTAL NO. 013240001
1. Process Equip, No./Jdent. STEARNS ROGERS NO. C-27112 ,

2. Process Equip. Description SUGAR COOLER {STEARNS ROGERS)

3. Process equipment operating wnder normal operating conditions:
Ko . Yes X .

S——

D. Instrument Dats on Process Equipment

1. Include copy of preduction rscords or fastrumentation which
indicates rate of production or operstion of the equipment,
t.e. units per hour, 1bs., per hour, pressurs, air flow, etc.

E. Alr Pallytion Control :SUfE!ﬂt AMERICAN AIR FILTER

1. Type/model control aquipment TYPE W ROTOCLONE .
2.,  Alr pressure drop scross the control equipmsent 1.6" > 2.6" WATER
3. Air flow through the control equipment N/A .
4.  Mas the control equipment operating mormaliy? YES .

$. Oata of last major maintenance/cleaning of control equipment
SPRAY NOZZLES WERE CHECKED PRIOR TO TEST. FOUND TO BE CLEAN

AND OPERATIONAL. OPERATING AT 1080 RPM.

F. Plant Minager's Certification

I certify that the {nformatfon subaitted hersin 1s asccurate snd
corract and that no Information requested was withheld from MPCA,
Diviztion of Air Quality.

lx,! lZf&( M’ Z . Nstile ns /é‘

E-2 ‘ S-3439R
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1

: Data Pis >E4| Tnne Scale >8 >Hour's >Start Time »>15: 48 83 >14-Nov-98

| Yalue at

| Tag Bescripror 14-Hov-32 15:40;83 Units Eng. Min Eng, Max
} OFF 1Al4 SEWF LK 21.4 GPM B 714,08 |
' - N

l ON SLICE BEET SLICE - 196. ‘TON':/...‘. 9. 398.

| OFF CRI-FT Rﬁhl JUICE FLUU o T 1020.88 C GPM .0@ - 15CG8.ed
' S R e - CONFIG 2
»

- . . . Cmem b lear -

F-4




:_“' .’-. - ¥ e ;'}_'-::— v._." ) . . . ) .
o DN 1367, 14 CHT. . o
LRI B ON T 143415 cuT:
G W Elf,gﬂ;¢__& !
Po3s 52 SUG EEMEIGHT S ON ot
;_: 2 G : ﬁﬁﬂgga ,T“ﬁf
7.EH ETGH. 3! gg}
= S
F?ﬁ‘%ﬁ Esi A ey BE ij%gfﬁrf
| (383525315775 PARSON A3 b A [ )
1EA35522 375 S SPARSONF IS E1GHIgs ONE 25
VARSI IS ISP ARED £3
- FRaigiimn R IN/aeee SR o DS
15583 52,3 15 P ARSONZIDIEES ' NER DA AL B OV e
2103152375 S PARSON/ TS SUGAR S NE BRI 0N o 24 0B AOCEN T I oy =
:08:52.325 : PARSON/i'. ~ SUGARZZ: WEIGHT:®. ON: .55 CWT. = _ ok
S313:52.320 PARSON/]3 SUGAR WEIGHT ON 2615.31 cWT
hde: 4 EVENT LIST NO. 10 l4a-tigv -850 10:32:32
lceur Saurce Description
wt32:22,325 PARSON/A SUGAR WEIGHT ON 1274.09 CWT
Me32:27.320 PARSON/J SUGAR WEIGHT oM 1279.28 CuTt
:?-)32.320 PARPSON/ 3 SUGAR HZIGHT oON 1279.28 CHT
kL _437.315 PARSON/ A SUGAR WEIGHT JN 1279.28 CWT
0:32:42.320 PAPSQON/A SUGAR WEIGHT oN 1279.28 CHT
S1p32:47.320 FARSON/A sSUuGaR WEIGHT CA 1279.28 CNT
:32:52.3290 PA2SON/S SUGeR WEIGHT G 12848.80 CHWT
y:32:57.320 PARSON/I SUGAR HEIGHT ON 1234.,40 CuT
N:33:02.325 PARSOMN/A SUGAR WEIGHT ON 1284.40 CWT
:33:07.320 PARSON/3 SUGAR WEIGHT ON 1284.40 CWT
~33:12.325 PARSON/ 4 SUGAR WEIGHT ON 1289.58 CwWT
0:33:17.325 PARSON/ SUGAR WEIGHT ON 1289.58 CWT
133:22.325 PARSON/]J SUGAR WEIGHT ON 1289.58 CWT
:33:27.325 PARSON/J SUGAR WEIGHT ON 1289.58 CWT
0:33:32.325 PARSON/ A SUGAR WEIGHT ON 1289.58 CWT
"1 33:37.325 PARSON/ SUGAR WEIGHT ON 1294.72 CW7Y
:33:42.320 PARSON/1 SUGAR WEIGHT ON 1294.72 CHT
U:33:47.325 PARSON/1 SUGAR WEIGHT 0N 1294.72 CWT
0:33:52.315 FARSON/A SUGAR WEIGHT ON 1294.72 CU7T
:33:57.325 PARSON/]3 SUGAR WEIGHT ON 1299.91 CwWT
F-5




N

15:33:55

ON7: EX6
,- H q o
1137232 TR LA 57’.. TEo Ul LS
113528} S PARSON/ A S UE - :
13733752 PARSON/ 1K SUCARG ENETO TS +: 307DETW I e n i
13+38:52.325 PARSON/3i . -SUGARIZ WEIGHT - 91,895 CWT tam 7wl iy
13:43:52.325  PARSON/j SUGAR  WEIGHT  ON 3753.79 CWT..
13:48:52.325  PARSON/A SUGAR  WEIGHT oM 3815.50 CWT
13:53:52.325  PARSON/i SUGAR  WEIGHT ON 3877.28 CWT
Hode: 4 EVENT LIST NO, 10 14-Nav-90
Occur Source Description
13:58:52.325  PARSON/A SUGAR  WEIGHT ON 3938.92 CWT
14:03:52.320  PARSON/i SUGAR  WEIGHT  ON 3995.46 CWT
14:08:52.315  PARSON/i SUGAR  WEIGHT  ON 4052.02 CWT
14:13:52.325  PARSON/i SUGAR  WEIGHT ON 4087.73 CWT
14:18:52.320 PARSON/i SUGAR  WEIGHT  GN 4097.80 CWT
14:23:52,320 PARSON/3 SUGAR  WEIGHT  OHN 4107.85 CWT
14:28:52.315  PARSON/i SUGAR  WEIGHT ON 4112.87 CWT
14:33:52.320 PARSON/A SUGAR  WEIGHT oN 4117.88 CW7
14:38:52.325  PARSON/A SUGAR  WEIGHT oM §122.88 CHT
14:43:52.325  PARSON/i SUGAR  WEIGHT ON 4122.88 CWT
14:48:52,315  PARSON/i SUGAR  WEIGHT  ON 4122.88 CHT
14:53:52,.320 - PARSON/i SUGAR  WEIGHT  ON 4127.88 CWT
14:58:52.325 PARSON/A SUGAR  WEIGHT  ON 4127.88 CWT
15:03:52.325  PARSON/i SUGAR  WEIGHT  ON 4127.88 CWT
15:08:52.325  PARSON/3 SUGAR  WEIGHT  ON 4148.03 CWT
15:13:52.325 PARSON/i SUGAR  WEIGHT ON 4168.21 CWT
15:18:52.320 PARSON/i SUGAR  WEIGHT ON 4193.54 CWT
15:23:52.325 PARSON/i SUGAR  WEIGHT ON 4208.63 CWT
15:28:52.325  PARSON/i SUGAR  WEIGHT  ON 4264.99 CWT
15:33:52.325  PARSON/i  SUGAR - WEIGHT __ON 4326.92 CWT
F-6
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| RN —_—_ - - = . .

?ﬁ Scraen Praint @ -—BEET-E N 15-Hov-9F 12:48:730

! T - T T T T

2258+ - . -85,
+”h\hmﬂdev”vmﬁw”iﬂwf' rv~\uﬁﬂﬂgvhvVNMwahAfﬁﬁﬂN‘rvgfdﬁHAhmfﬁ%
+ -

-
i
| i
~ - .
»19. T +25.
: - . : , , !
7 l T . T T
SEEHE S S HEcd U L 3 G i 8 G D GO B A A3 £

»SLICE
Data Prs 2240 T:ns Ioaic *248 >Minutes >Start Time >12:680: B8 >15-How-9f
Value =1

53 fles:: iptor 15-Hew-98 12:080:00 i -
OFF 1Al4 SELZR LK 17,9 GPM . @ Fla. ¢

- I LA

. ON SUICE - BEET SLICE T B16.. L TONS/HR. @. 320.
. OFF..CRJ-FT - ‘RAW JUICE .ELOW. .0 -1 - 7. | .1@72.58 -GPM .00 1560, oG
‘ OPER 3

e e e = = ik tm ke e - dv e R e . . e e e = s o . s = s o = s = e h m e c m o A w o ow )-
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EVENT LIST nd. 10 18-eaw-30 N0.657.43
~Cer SC".’.’L’:‘. {}E‘;Cr'ip' o .
JR:18:57. .
SN f?? o SUGAR - WETGRT DN 20, & wi
yohsiT e T Lng ‘ B iutar We Do sEe o g
TR j'g nanTaN FIORRY *f’?ur ;L SR
LS 242y FARSUN/ Slim e ) PN i =
;143 23320 SNSEA SUGAR  MELGHT O 135,39 cwr
18:48:59 - ) SUGAR WEIGHT ON 293 - & r
9:48:52.325  PASSON/i.  SUGAR  WEIGHT ON  Ss5.:1 Cul
[ 133:32-325  PARSON/T sucaR  WEIGHT  OK 526.€9 CWT
19103:52.325  pARSON/1  SUGAR  ueiemt  on 589.05 cu¥
fonis-325 SUGAR .
Heifh A
(13.25.325 LARSON/i  suGAR HEIEAT - om 884.75 Cul
19:.23:52.325 PARSON/3. . SUGAR  WEIGH oN 946.59 rur
281577330 pamsoNs1  syenn VEICHT ok 1013.23 cyr
€ JEo i UGAR  WEIGHT  ON A5 7 rygd
}133:52.325  PARSON/i  SUGAR  WEIGHT O 1089.74 cur
© 143523325 "§2§§3ﬁf‘ Socar belemr owo 1:70.08 CuT
.-A"‘ L ‘-’-':‘AR W 1 [~} )
;-22:22'335 PARSRH/ $ucAR wgig:1 g: ii;g.gi cuT
$53:52.320  pARSon!: TGRS WEIGHT QN 1231.87 g::
-de: 4 rycmroLTET nuL i 1584 -00  11:33:5%
}ccur ; Source ' _ _De:.cm t'mn
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Particulate Loading and Emission Rates

The particulate emission rates were determined per EPA Methods 1 -
5, CFR Title 40, Part 60, Appendix A (revised July 1, 1988). In this
procedure a preliminary velocity profile of the gases in the flue is
obtained by means of a temperature and velocity traverse. On the basis of
these values, sampling nozzles of appropriate diameter are selected to
allow isokinetic sampling, a necessary prerequisite for obtaining a

representative sample.

The sampling train consists of a heated glass-1ined sampling probe
equipped with a Type S pitot and a thermocouple. The probe is attached to
a sampling module which houses the all-glass in 1ine filter holder in a
temperature controlled oven. The sampling module also houses the impinger
case and a Drierite filled column. The sampling module is connected by
means of an umbilical cord to the control module. The control module
houses the dry test gas meter, the calibrated orifice, a leakless pump,
two inclined manometers, and all controls required for operating the
sampling train.

Particulate samples are collected as follows: The sample gas is
drawn through the sampling probe 1sok1ne£1ca11y and passed through a 4-
inch diameter Gelman Type A/E glass fiber filter where particulates are
removed. The sample gas 1s then passed through an ice-cooled impinger
train and a desiccant—packed column which absorbs remaining moisture. The
sample gas then passes through a vacuum pump followed by a dry test gas
meter. The gas meter integrates the sample gas flow throughout the course
of the test. A calibrated orifice attached to the outlet of the gasmeter
provides real time flow rate data.

A representative particulate sample was acquired by sampling for
equal periods of time at the centroid of a number of equal area regions in
the duct. The sampling rate is adjusted at each test pojnt maintaining
isokinetic sampling conditions. Nomographs are used for rapid detarmina-
tion of the sampling rate.

3a Pi1(1-5)




_ When sampling is complete the filter is removed with tweezers and
placed in a clean container. The nozzle, pitot tube and inlet side of the
filter holder are quantitatively washed with acetone and the washings are

mdsamimed dm a mmsmand Aammbainae
-

b ot B PEV i WA N WIS R E WA s e -

A bruch {e aften uead in tha nlaaning stan
to help dislodge deposits. The samples are returned to the laboratory
where they are logged in and analyzed. The volume of the acetone rinse
("probe wash™) is noted and the rinse is transferred to a tared 120 cc
porcelain evaporating dish. The acetone is then evaporated off at 97 -
105 °F. At this elevated temperature condensation of atmospheric moisture
is prevented. The acetone-free sample is then dried at 105 % for 30
minutes, cooled in a desiccator over Drierite, and weighed to the nearest
0.01 mg. The filter sample is transferred to a & inch watch glass and
dried at 105 °C for two hours. The filter and watch glass are then cooled
in a desiccator and the filter weighed to the nearest 0.01 mg. Al}l
weighings are performed in a balance room where the relative humidity is
maintained at less than 50%. Microscopic examination of the samples is
performed_if any unusual characteristics are observed., The weight of the
acetone rinse blank.is subtracted .from the samples... The Drierite .column .
is weighed on-site and the water absorbed by the Drierite is added to the
condensate to give the total amount of absorbed water.
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Interpoll Laboratories
(412)786-56020

Condensible Organic Coapounds Analysis

{State of Minnesota - MPCA Exhibit C!}

Method I1-8672-KN

Equipment: Separatory funnel - 500 cc with Teflon stopcock

Powder {funnel ~ 79 aa ID with a 17 sua stea

Evaporating dish(es) - 200 cc or 250 cc beaker

Reagents: Diethyl ether - reagent grade

Chlorofors - reagent grade
Sodium sulfate - (ACS) granular anhydrous

Toluene - (if 3% hydrogen peroxide is used to collect the
samples)

Blass wool (Pyrex amicrofiber)

PREPARATICN

Place 1 kg of granular anhydrous sodius sulfate in a shallow tray
and heat to 200 °c for at least four hours. Store in a tightly

sealed glass container.

Place a plug of clean glass wool in the stea of the powder funnel.
The plug must be of sufficient size so that it is held snuggly in
place by its oxn pressure. Add a one-inch layer of dry sodiua

sulfate.
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SAMPLING

An all-glass ispinger asseably is used in the back half{ of the EPA Method
5 sampling train when an organic wet catch is to bhe collected. The
ispinger assembly consists of a modified impinger, a Greenburg Saith
iapinger followed by another aodified inpjnger. The third iapinger shaould
have a tesperature aseasuring device at the ocutlet upstream of a final
impinger or desiccant column to sonitor the temperature of the outlet gas
streaa. Prier to the start of the test, each of the first two impingers
should be charged with 100 g of Class 1 water. The Method 5 train should
be operated as provided for in EPAR Hethod 3. Ice should be added to the
inpinger bath to keep the teaperature of the gas at the oputlet at or less
than 68 °F. After the post test leak check, the iapinger train is removed
and iapinger contents poured inte a tared all-glass saaple bottle and
closed with a Teflon-lined cap. The saaple bottle is then weighed and the
total condensate calculated by subtraction of the bottle tare weight and
the weight of initial water added to the impingers (200 g!}. A label is
affixed and the sample is returned to the laboratory for analysis. The

sanple should be stored at 4 °C if the analysis is not conducted within 48

hours.
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I.

Organics

Cautiaon!

A.

ANALYSIS

Work in vented hood!'!

Organic Blank Determination

1.

2,

3.

Pour 125 aL of ethyl ether and 125 aL of chloroforas into a
tared beaker.

Evaporate salvent in hoed at 70 °F or less until no sclvent
regains.

Desiccate the saaple in dish for two hours.

Weigh the sample to nearest 0.1 ag, record and report on

Form LSC-035.

Organic Sample Determination

1.

2.

Test for peroxide in saeple ether using KI strips. (I+ KI
strip shows positive, contact vyour supervisor before
proceeding.)

Transfer the saeple solution gquantitatively to a 500 al
separatory funnel. Use the first of three 25 al chloroform
aliquots to rinse the saaple container.

Extract with three 25 al portions of chlorofore. (Shake and
vent to release pressure about 4 to 5-tines gach.) Allow
the phases to separate. (Bottos layer is chlorofore.) Draw
off the bottos layer, transferring the solvent with a funnel
ctontaining a plug of sodium sulfate into a tared beaker.

{Do not draw off any of the aqueous layer.)




After the three chlorofora extractions, use two 235 aL
portions of chlorofors to rinse the sodiua sulfate,
collecting the rinses in the sase tared beaker as the
extracts,

Next extract the saaple three times with 25 alL aliquots of
ethyl ether. (Shake and vent toc release pressure about 4 to
5 tiames each.) Allow the phases to separate. {(Top layer
is ethyl sther.) Draw off the bhottoa laygr (agueous) into
anather separatory funnel taking less than ! al af the ethyl
ether layer with. Decant the ethyl ether, passing it
through sodiua suifate and collecting the ethyl ether in the
same tared dish as the chlorofora,

After the three ethyl ether extractions, %ake two 25 ol
portions pf ethyl ether and rinse the sodium sulfate
collecting the rinses in the sase tared beaker as the
extracts.

Evaporate the solvents (chlorofore and ethyl ether) in the
tared beaker in the hood at 70 °F or less until no solvent
remains. (Use no heat and have no sources of fgnition in
the hood when doing this procedure.) Do not evaporate so
quickiy as to 4allow evaporative cooling to lower the
temperature of the container below the'deu pocint of water,
otherwise, water will be condensed out in the container.
Desiccate to constant weight (two hours). Record and

report the final weight tn. the nearest 0.1 g on Fore

LSC-036,
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11.

Inorganics

If inorganic residue information is required, the fellowing

procedure should be conducted:

A. Inorganic Blank Deteraination

1.

3.

3.

Vent the remaining aqueous phase froa the ocrganic extraction
in the hood to resove residual urganic. solvents ({usually
overnight).

Decant the iepinger catch into a tared evaporating dish.
Evaporate all of the water in the sample in an oven at 100
°c. Take care not to boil ta prevent bumping and loss of
sample.

Cool the dried sample in the desiccator and desiccate until

a constant weight is obtained.

Report the results to the nearest 0.1 mng on Fora LSC-036.

B. Inorganic Sample Detersination

Follow steps 1-5 in Section A above.
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NOTES

1. For the organics determination, in the rare event that the impinger

catch resulted from a Modified Method & determination (502), whereby

A2 1.k bcvdmmmme mArAw ida 1Y Y)Y
A A W W II’HI -’-II e = - - L - Fa e

dn not  usa

. F e R
e DUIMLLIWI wwWilvRanD r

ether as an extraction solvent. Substitute toluene for ethyl ether
in Section I. (Ether in the presence of peroxide foras explosive

hydroperoxide.)

2. In the organics determination, sore than three extractions may be
required to extract all of the organics. Additional extractions

should be perforased if the aqueous phase is stiil cloudy.

3. Special state requireaents:
Michigan =~ Total sample evapaorated in tared evaporating dish on
stean bath,
lowa - Organics and inorganics separately, as required.

Wisconsin -~ Use Method I1I-8472-WI.

Rest of states - Organics only.

REFERENCES

Proposed Standards of Performance for New Stationary Sources, Federal

Register 34(159) Part 11, August 1, 1979.

Minnesota Pollution Control Agency, Exhibit C,
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APPENDIX H -

ALCULATION, EQUATIONS




METHOD 2

RH*

B*
WS

dry buld data.

CALCULATION EQUATIONS

— ‘ T { \
3.8 ¢ (\/Tp)avg \ Lslave)

4.995 Q_ 4 Gy

! - Bws

100 (vp, , 0.0003641 P_ (T, - T, ))/VPyp

RH(vptdb)/Ps

4.585 x 10~° PsMs

TS lavg)

*Alternate equationé for calculating moisture content from wet bulb and
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EA

n

I

n

SYMBOLS
Cross sectional area of stack, SQ. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensiontess.

-Specific gravity {relative to air), dimensionless

L]

Isokinetic varigtion, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.
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Qs,d

RH

Tdb

Tm(avg)

Tg{avg)

Tstd

Absolute pressure of stack gas, I[H.HG.

Standard absolute pressure, 29.92 IN. HS.

Actual volumetric stack gas flow rate, ACFH

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, ©F

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, 9%

Absolute average stack temperature, OF

Standard absolute temperature, 528 OF (68 ©fr)

Total sampling time, min.

Total volume of liquid coliected in impingers and
silica gel, m}

Volume of gas sample as measured by dry gas meter, CF

Yolume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Volume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at Tg4p, IN. HG.

H-3




VPtwh = Vapor pressure at Tgp, IN. HG

AY = Average pressure differential across the orifice
meter, IHN. WC.

AP = VYelocity pressure of stack gas, IN. WC.
Y = Dry test meter correction coefficient, dimensionless
p = Actual gas density, L3/ACF

H-4




CALCULATION EQUATIONS

METHOD 3

100(%02 - ).5% Co)
%EA =

0263 N, - %0, + 0.5% (0

My = 0.48(%C0,) + 0.32 (%0,) + 0.28 (3N, + %C0)
M, = My(I-8,)+0.188

5 Vu(std)

WS

Vu(std) ¥ m(std)
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CALCULATION EQUATIONS

METHOD 5
P * BH/I36
v = 17.65 vy (=2
m(std) m Tm(avg)
Vysta) = 0-0872 V
s . w(std)
WS i\

w(std) * Vm(sta)

T v
td)
I = 0.0044 (g Stava) mis )
PS VS An oI - Bwﬁj
15.43 M
c - y—2
s m(std}
272.3M_P
C = p S
: Ts(avg) Wy(std} Vm(std)’
; - -3
(h)y = 8.5714 x 107" C Qg 4
1.3228 x 1071 M_ A
(h), = P
P n
. _ (mp)l + (mp)2
P 2




EA

SYMBOLS
Cross sectional area of stack, S5Q. FT.
Cross sectional area of nozzle, SQ. FT.
Water vapor in gas stream, proportion by volume
Pitot tube coefficient, dimensionless

Concentration of particulate matter in stack gas,
wet basis, GR/ACF

Concentration of particulate matter in stack gas, dry
basis, corrected to standard conditions, GR/DSCF

Excess air, percent by volume

Dry test meter correction factor, dimensionless
Specific gravity (relative to air), dimensionless
Isokinetic variation, percent by volume

Molecular weight of stack gas, dry basis, g/g - mole.
Mass flow of wet flue gas, LB/HR

Particulate mass flow, LB/HR

Molecular weight of stack gas, wet basis, g/g, mole.
Total amount of particulate matter collected, g
Atmospheric pressure, IN. HG. (uncompensated)

Stack static gas pressure, IN. WC.
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RH

Tdb

Tm(avg)

Tg(avg)

Tstd

YPtdb

Absolute pressure of stack gas, IN.HG.
Standard absolute pressure, 29.92 IN. HG.
Actual volumetric stack gas flow rate, ACFM

Dry volumetric stack gas flow rate corrected to standard
conditions, DSCFM

Relative humidity, %

Dry bulb temperature of stack gas, OF

Wet bulb temperature of stack gas, OF

Absolute average dry gas meter temperature, 0%
Absolute average stack temperature, OF
Standard absolute temperature, 528 OF (68 ©Or)
Total sampling time, min.

Total volume of liquid collected in impingers and
silica gel, ml

Volume of gas sample as measured by dry gas meter, CF

Volume of gas sample measured by the dry gas meter
corrected to standard conditions, DSCF

Yolume of water vapor in the gas sample corrected to
standard conditions, SCF

Average actual stack gas velocity, FT/SEC

Vapor pressure at T4qp, IN. HG.
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YPtwhb

AP

Vapor pressure at T,uy, IN. HG

Average pressure differential across the orifice
meter, IN. WC. '

Velocity pressure of stack gas, IN. WC.
Dry test meter correction coefficient, dimensionless

Actual gas density, L3/ACF
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Interpoll Laboratories, Inc.
{612) 786-6020

Nozzle Calibration

Data Sheet
Date of Calibration: November 14, 1990 Nozzle Number 4-3
Technician: M. Kaehler

Nozzle rotated by 60 degree increments and diameter measured to nearest
0.001 inch. Observed readings and average:

Position Diameter
{inches)
1 0.183
2 0.184
3 0.183
Average: 0.183
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Interpoll L

ab
{(&12) 73

crataoriez. Inc.
S —S5050)

EFA Method 5 Gas Metering System
fluality Control Check Data Sheet

Job .. 8. / oo rhead . 44/ Date ///9-9D
Operator 4, fSceb ler Module No. _Z4

Instructions: Operate the controcl module at a flow rate equal
to "HE for 10 minutes before attaching the um-—
bBilical. Record the follawing data:

Bar press 28.62 in. Hg. . = £ 00/4 ~HE /B¢ in. W.C.
Meter Temp. (=F)
Time Valume
(min) (CF) Inlet Outlet
(997250 -
2.5
f7.5. 8¢5
.0 ??7. 25
2| 999 2
) 10 100266

V= 2 76 Avg(t.ﬂ)= 72.! oF

Calculate Yo~ as follows:

0.5
Yen = 1.786 (. + 4460)
. 0.5
Yern = 1.786 (2287 + 460
(roorg ) C 2.9¢8 ) ¢ 280,627
\'jl:l’l = » q i t

) I¥ Yo is not within the range of 0.97 to 1.903, "the volume
metering system should be investigated before begimnning."
CFR Title 49, Fart &0, Appendix A, Methed S, Section 4.4.1
S-432R
Page 11

1-3
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Interpoll Laboratoriesz. Inc.
1812) 784650560

EPA Method 5 Gas Metering System
GQuality Control Check Data Sheet

Job __4.€. S, ’//an‘m’ o % % Date //~/S-~-2p

Operator A41/<aeﬁﬂz/f Module No. &

Instructions: OQOperate the control module at a flow rate equél
to "HE& for 10 minutes before attaching the um-
bilical. Record the following data:

BRar press Q_.Q,]S in. Hg. «» = / 00/ ~He L8 in. W.C.
Meter Temp. (=F)
Time Yolume
(min)} (CF) Inlet Qutlet
S (/o200
=3 16,08
5.0
~ 1/8./0
7-=‘
T | 0.058 _
10 | ,2/.98 8y | 79
V= 7_78 Avg it = 7?'7{ d 2

Calculate Yo~ as follows:

0.5
Y:n = 1.7846 (tm + 4450)
1‘ Vm Pb
’ L
Yem = 1.7846 (?79.725) + 4&0
/
{r0076 )¢ 7228 (.AB.ZIJ

Yem = cf-iz

If Yen is not within the range of 0.97 to 1.03Z, “the volume

metering system should be investigated before beginning.™

CFR Title 40, Fart &0, Appendix A, Method 5, Section 4.4.1
S-432R

[-4 Page 11
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Interpoll Laboratories
(612)786-6020

S-Type Pitot Tube Inspection Sheet
Pitobe No. LZZ - 22

Pitot tube dimensions:

1. External tubing diameter (Dt) . B IN.
2. Base to Side A opening plane (PA) v o2 IN.
3. Base to Side B opening plane (Py) . Yesf N,

Alignment:

4. o, <100 Y

5. a, <109 J

. B, < 50 /
1

7. B, < 50 /

8. 1 <.,125" P T~
9. W <.0625" W 22—

Distance from Pitot to Probe Components:

10. Pitot to 0.500 IN. nozzle , 762 IN.
11. Pitot to probe sheath ?,Jﬂ IN.
12. Pitot to thermocouple {parallel to probe) 3. 8 IN.

13. Pitot to thermocouple (perpendicular to probe) . Zé T __IN.

Date of Inspection: Iﬁspected by:

2-5-25 M

I-6
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Interpeol)] taboratories, Inc.

Temperature Measurement Device
calibration Sheet

Unit under test:
vendor _ (Cordon

Model 30 -K Serial Number PRl -
Range ~H20L8 4 > 7999 %~ %  Thermocouple Type /{
Date of Calibration G430 Technician £ e~1 HSashile-

Method of Calibration:
] Conparison against ASTK mercury in glass thermoeeter using a thermostatted and insulated aluminum block designed
to provide uniform teeperature. The temperaturs is adjusted by zdjusting the voltage on the block heater

cartridge.

@/ Onage Node! CL-300 Tyoe K Thersocouple Simutator which provides 22 precise temperaturs equivaltent millivolt
signals. The CL-300 is cold junction compensated. Calibration accuracy is # 0.1% of span (2100 OF) + 1 degree
{for negative temperatures add & 2 degrees. The C1-300 simulates exactly the millivoitage of 2 Type K
thermocounle at the indicated temperature,

Desired Temperature of Response of Deviation
Temp (F) Standard or Unit Under Test
Nominal Simulated Temp (°F) °F) at (%) (x)
0 - /8 48 -39
100 _ —_ gy A 282
200 - L7A - 232
"300 - 296 i 2 - 53
400 - 392 £ =93
500 _ — YFs . A =27
600 —_— S 5 < S Z -7
700 —_— — K72 8 69
800 Vard-3 o .32
900 897 3 + 22
1000 20850 o o
1100 2202 2 23
1200 A0 & A + 35
1300 /305 < 28
1400 yLvrrd s g P
1500 /Sy w4 L RO
1600 802 z 2 /S
1700 7x-vi i Wi d
1800 /7293 2z + 27
1900 /883 ! 7 $ 72
2000 - _ 1926 - 278
2100 —_— - OF _ars oF
Averages: 4.2/ e
OF off scale response by unit under test (°F)

% dev 100 At / (460 + t)

L7 unit in tolerance
{7 Uunit was not in tolerance; recalibrated - See new calibratijon sheet.

5-433
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