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INTRODUCTION

!

ng February 22 - 24, 1994 Interpoll Laboratories Personnel conducted State Air
Emission Compliance Tests on the following sources at the American Crystal Sugar (ACS)

Plant in East Grand. Forks, Minnesota:

: EMISSION
SOURCE POLLUTANT POINT NO.
"A" Pulp Dryer Stack PM,NO, 3
"B" Pulp Dryer Stack PM,NOx,Cascade Impactor 4
"C" Pulp Dryer Stack PM,NO, 5
No. 1 Boiler Stack PM,CO 1
No. 2 Boiler Stack 2

Scott Bainville, Duane Van Hoever, Dave Vaalag, Ed Juers, and Ken Nuessmeier performed
the on-site portion of the test. Coordination
was provided by Bruce Keifenheim, Stuart Ei
of the Minnesota Pollution Control Agency/did not witness the test.

Particulate evaluations were pertormed in accordance with EPA Methods 1 - 5, CFR
Title 40, Part 60, Appendix A (revised July 1, 1992). Prelimipary determinations of the gas
linear velocity profile was made befére the first particulate determination at each site to allow
selection of the appropriate nozzle diameter required fof isokinetic sample withdrawal. An

Interpoll Labs sampling train

hich meets or exceeds specifications in the above-cited
reference was used to extract particulate samples by means of a glass-I\ied probe. Wet catch
samples were collected in the back half of the Method 5 sampling train\and analyzed as per

Minnesota Rules, Part 7035.0500.

The oxides of fitrogen samples were collected during the particulate determinations
using an all-glass Method 7 sampling train. A heated stainless steel probe\was used to
extract the samplés from the exhaust stream. A plug of glass-wool was used_in the end of

the probe to refmove particulate material.
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2 SUMMARY AND DISCUSSION

Tables 1 - 13. The

in the tables below.

results of the air emission tests are summarized j

compliance status of each source in each parameter is presente

PARTICUILATE COMPLIANCE STATUS

EMISSION PM PM
POINT SOUR Emission Limit Emission Rate
Number NAME (LB/HR) (LB/HR)

3 "A" Pulp Dryer 15.94 10.1

4 "B" Pulp Dryer 17.94 17.1

5 "C" Pulp Dryer 14.62 13.0

1 No. 1 Boiler 14.6 8.29

2 No. 2 Boiler 6.87

OXIDES OFf NITROGENVCOMPLIANCE STATUS

EMISSION NO,
POINT SOURCE Emissicn Rate
Number NAME (LB/HR) {LB/HR)

3 "A" Pulp Dryer
4 "B" Pulp Dryer
5 "C" Pulp Dryer

13.04 11.4
14.79

13.04

Note that the average NO, emissions for the B and C Dryers 3re based upon six NO,
flasks 43-48, which
Dryer. No other

samples each as an error in tite field resulted in double sampling of N
e B Pulp Dryer and Run 3 on the C Pul
difficulties were encountered in the field or in the laboratory evaluation of the samples. On

includes all of Run 1 on

the basis of these facts/and a complete review of the data and results, it is oyr opinion that
the results reported Aerein are accurate and closely reflect the actual values which existed

at the time the test was performed.
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN
Test No. 1
C Pulp Dryer Stack
Results of Volumetric Flow Rate Determination------- Method 2
Date of Determination............ 02-22-94
Time of Determination....... (HRS) 1250
Barometric pressure....... (IN.HG) 29.94
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct. ... v Round -
Stack diameter......¢cicivveu (IN} 48 |
DUCE APrea....veeerneanens. (SQ.FT) 12.57 |
|
Direction of flow.......veuvvun.. upP
Static pressure........... {IN.WC) -.95
Avg. gas temp......cccieens {DEG-~F) 210
Moisture content.......... {% V/V) 33.27
Avg. linear velocity..... (FT/SEC) 61.4
Gas density.....occveunn {(LB/ACF) .05230
Molecular weight...... {LB/LBMOLE) 29.39
Mass flow of gas.......... (LB/HR) 145175
Volumetric flow rate.............
actual....... [ {ACFM) 46262
dry standard....... e (DSCFM) 24288

19




Interpoll

Test No. 1
C Pulp Dryer Stack

Results of Particulate Loading Determinations

Run 1
Date of run 02-22-94
Time run start/end..... (HRS) 1418/1622
Static pressure...... {IN.WC) -0.95
Cross sectional area (SQ.FT) 12.57
Pitot tube coefficient...... .840
Water in sample gas
condenser....c.ooeeeesan {ML) 0.0
impingers.......... {GRAMS) 452.0
desiccant.......... {GRAMS) 11.0
total.............. (GRAMS) 463.0
Total particulate material..
.......... collected{grams) 0.1748
Gas meter coefficient....... 0.9976
Barometric pressure..{IN.HG) 29.94
Avg., orif.pres.drop..{(IN.WC) 0.47
Avg. gas meter temp..(DEF-F) 85.0
Volume through gas meter....
at meter conditions...(CF) 45,24
standard conditions. (DSCF) 43.79
Total sampliing time....{MIN) 120.00
Nozzle diameter......... {IN) .184
Avg.stack gas temp ..(DEG-F) 212
Volumetric flow rate........
actual.............. (ACFM} 46487
dry standard....... (DSCFM) - 24316
Isokinetic variation..... (%) ‘'102.2
Particulate concentration...
actuat............ {(GR/ACF) 0.03221
dry standard..... {GR/DSCF) 0.06160
Particle mass rate...(LB/HR) 12.839

32

Labs Report No. 4-2326
American Crystal Sugar

East Grand Forks, MN

Run 2
02-22-94

1705/1911

-0.95
12.57
. 840

0.0
461.0
10.0
471.0

0.2005
0.9976
29.94

0.47
85.0

45.25
43.80
120.00

.184
213

47360

246189

1060.9

0.03671

0.07064

14.907

--Method 5

Run 3
02-22-94

1940/2146
~0.95

12.57
. 840

BN o
[5,] 18]
o wmk O
(o eNole

0.1507

0.9976
29.94
0.48
B4.6

45.60
44.17
120.00

.184
215

47936

25136

99.7

0.02760

0.05265

11,343




Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 5 H
C Pulp Dryer Stack

ResuTts of Volumetric Flow Rate Determination----—-- Methgd 2
Date of Detarmination............ ] 02-24-94
Time of Determ{nation....... (HRS) 1021
Barometric pressdve....... {IN.HG) 29.28°
Pitot tube coefficignt........... ' .84
Number of sampiing ports......... 2
Total number of points...N....... 24
Shape of duct.......oivii e N Rﬁund :
Stack diameter............. .. N 48
Duct area.......ooeeueeenos {SQ.F 12.587
Direction of flow.......... c.... up
Static pressure........ .+ {IN.WC) -1.2
Avg. gas temp........ ....{DEG-F) 214
Moisture content.../...... (% V/V) 28.67
Avg. linear velgcity..... {FT/SEC) 61.1
Gas density. ./A........... (LB/ACF) .04989
Molecular Meight...... (LB/LBMOLE) 28.00
Mass fleow of Qés .......... {LB/HR) 137911

tual. . o i e {ACFM) 46076
dry standard............ {DSCFM) 25121
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Interpoll Labs Report No. 4-2326

American Crystal Sugar

Test No. 2
B Pulp Dryer Stack

East Grand Forks, MN

Results of Particulate Loading Determinations--—----—- Method 5

Run 1 Run 2 Run 3
Date of run 02-23-94 02-23-~-94 02-23-94
Time run start/end..... {HRS) 1021/1225 1300/1503 1543/1744
Static pressure...... {IN.WC) -0.79 -0.79 -0.79
Cross sectional area (SQ.FT) 18.99 18.99 18,99
Pitot tube coefficient...... .840 . 840 .840
Water in sample gas

condenser. . vee i .s {ML) 0.0 0.0 0.0

impingers.......... {GRAMS) 305.0 322.0 331.0

desjccant.......... (GRAMS) 8.0 5.0 7.0

total.............. {GRAMS) 313.0 327.0 338.0
Total! particulate material..

.......... collected(grams) 0.1444 0.1430 0.1427
Gas meter coefficient....... 0.9976 0.9976 0.9976
Barometric pressure..{IN.HG) 29.43 29.43 29.43
Avg., orif.pres.drop..(IN.WC) 0.43 0.43 0.46
Avg. gas meter temp..(DEF~F) 85.3 85.3 84.3
Volume through gas meter....

at meter conditions...{CF) 41.20 43,55 44,91

standard conditions. (DSCF) 39.17 41.41 42.78
Total sampling time....{(MIN) 120.00 120.00 120.00
Nozzle diameter......... (IN) .184 .184 . 184
Avg.stack gas temp ..{(DEG-F) 239 237 236
Volumetric flow rate........ .

actual.......civevs {ACFM) 68268 68024 68536

dry standard....... {DSCFM) 36779 36865 37205
Isokinetic variation..... (%) 91.3 96.3 98.6
Particulate concentration...

actual............ {GR/ACF) 0.03063 0.02887 0.02793

dry standard..... {GR/DSCF) 0.05688 0.05329 0.05147
Particle mass rate...{LB/HR) 17.931 16.839 16.413
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Test No. 4
A Pulp Dryer 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.......... s {ML)
impingers.......... { GRAMS)
desiccant.......... {GRAMS)
total......oov v {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......covevun. (ACFM)

dry standard....... (DSCFM)
Isokinetic variation..... (%)

Particulate concentration...
actual............ {GR/ACF)
dry standard,..... {GR/DSCF )

Particle mass rate...{(LB/HR)

35

Run 1
02-24-94

930/1134

-0.78
12.05
. 840

0.0
403.0
13.0
416.0

0.1536
1.0027
29.28

0.41
69.7

43,86
42.913
120.00

.184
208

44409

235822

99.3

0.02923

0.05521

11.132

Interpoll Labs Report No.
American Crystal

4-2326
Sugar

East Grand Forks, MN

Run 2
02-24-94

1200/1405

-0.78
12.05
. 840

0.0
380.0
12.0
392.0

0.1276

1.0027
29.28
0.41
73.8

43.64
42.38
120.00

.184
204

43415

23490

98.2

0.02512

0.04645

9.353

—————

-—-Method 5

Run 3
02-24-94

142571625

-0.78
12.05
. 840

0.
380.
11.
391.

OO0 00

0.1372

1.0027
29.28
0.42
74.4

44.08
42.76
120.00

.184
203

43154

23462

99.2

0.02690

0.04950

9.956




interpoll Labs Report No. 3-1638
American Crystal Suger
East Grand Forks, Minnesota
Test No. 3

Results of the Particle Size Distribution Determination

Sample Identification: B Pulp Dyrer Stack - February 23, 1994
Cascade Impactor Sampling

Assigned Density: 1.00 g/cc

Run 1

Stage um % =

Preimpactor 10.0 10.9

1 6.1 18.0

2 4.0 23.0

3 2.5 29.8

4 1.5 33.2

5 0.98 36.0

6 0.61 39.5

7 0.35 45.6
um "Aerodynamic equivalent diameter in microns
% > Relative cumulative frequency - percent by mass of aerosol with

diameters greater than stated size
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 3
B Pulp Dryer Stack

(CASCACE IMPACTOR)

Results of Particulate Loading Determinations---——-—-- Method 5
Run 1

Date of run . 02-23-94

Time run start/end..... (HRS) 1833/1940

Static pressure...... {IN.WC) -0.79

Cross sectional area (SQ.FT) 18.99

Pitot tube coefficient...... . 840

Water in sample gas

condenser. ... e.enen.a (ML) 0.0

impingers.......... ' {GRAMS) 201.0

desiccant..........{GRAMS) 5.0

total.............. ({GRAMS) 206.0
Total particulate material..

e e collected(grams) 0.0697
Gas meter coefficient....... 0.9976
Barometric¢ pressure.., {IN.HG) 29.43
Avg. orif.pres.drop.. {IN.WC) 0.71
Avg. gas meter temp..{DEF-F) 82.0
Volume through gas meter....

at meter conditions...(CF) 28.05

standard conditions. (DSCF) 26.85
Total sampling time....{MIN) 60.00
Nozzle diameter......... {IN) . 206
Avg.stack gas temp .. (DEG-F) 236
Volumetric flow rate........

actual........ ... (ACFM) 68604

dry standard....... (DSCFM) 37510
Isokinetic variation..... (%) 97.9
Particulate concentration...

actual............ {GR/ACF) 0.02189

dry standard..... (GR/DSCF) 0.04004
Particle mass rate...(LB/HR) 12.87
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w

Interpell Laboratories

(512}

786-5020Q

EFPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Protocol

soo_Acs LEGE

Team bLead e‘:_'_

NI

Date Submitted 2-~25-2Y

Tast Mo. i

Sourc= C d.&(./e_p

Test Site Stalle

Cate of Test 2 “22-9¥

NMo. of Runs Completad

Date of Analysis 1-(9"‘?? Technician & E{DEM
Test | Run Dish No. [ 2
Field Blank Dish Tare Wt._ Y& /Y90 g
Log Number 13246 -05T Dish+Sample Wt. “§.745< g
Comments Sample Wt. 0. 89y 9
. Test__| Run__| Dish No. (9
Log Number - 06T Dish Tare Wt._98 950] 9
Comments Dish+Sample Wt. Y5.96 ¥/ g
Sample Wt. g.0120 g
Test_ | Run_72 Dish No.,__ 20
Log Number 7L Dish Tare Wt. %8 8/2F g
Comments Dish+Sample Wt. ¥, §237 g
Sample Wt. o.uidq g
Test_ [ Run Dish No._ 2/
Log Number —oSL Dish Tare Wt._ 97,5274 g
Comments Dish+Sample Wt._477.53%¥% g
Sample Wt. d.p 177 g
Test Run Dish No.
Log Number Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. g
Test Run Dish MNo.
Log Numbar Dish Tare Wt. g
Comments Dish+Sample Wt. g
Sample Wt. =]
Blank Solwvent Wt.d.ddvyg
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
J.olls 0.0[08 | ©.0/13 0-12 LSC-03.6!
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&

]

Interpoll Labcrastories

{3127

TE25-5920

EPA Method 5 Data Reperting Sheet
Probe/Cyclang Wash

Jab ACS' ~£EGF Source__C _Jdayes
Team L=ader DVt Test Site 7 Staul
Data Submittad__2.-25— 97 Data of Test__ {
Tast Mo. ! Mo. of Runs Completed_3
‘Cata of Analysis_j- 3=-%7 Technician___R.EIDEM
‘Transport Leakage D@ g8 ml Solvent acetong,
Test __| Run_@ Dish MNo.__ J02
Field Blank Dish Tare Wt. %, 9037 a
Log Mumbar 2324~ o5 Dish+Sample WtMG6.903F g
Val. of Solvent__ymn ml Sample Wt. 0. coc) q
#Solvent Residuel.c? ug/ml
Test___ j Run_{ Dish No. __ Jo¥ .
Vol. of Solvent 225 ml Dish Tare Wt._{0.(02{5 9
‘Lag Number ~o¢P Dish+Sample Wt59.0(44 g
Comments Sampla Wt. ©.04z9 g
" Test __ | Run_ 2 Dish No.__§272
Vol. of Solvent_J96 mi Dish Tare Wt. £2. 0022 2
Log Number ©01¥ Dish+Sample Wty LO8 il 3
Commant= Sample Wt. 0.0 194 q
j_Test |___Run 3 Dish Mo.__ (07
Vol. of Salvent_jfo ml Dish Tara Wt. 45.50609 3
Log Numbear 0% £ Dish+Sample WtMS.SFIR G
Commznts Sampla Wt. 0.0219 G
Test Run Dish Mo.
Vol. of Solvent ml Pizsh Tare Wt. g
Log Numbar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Dish Mo.
Yal. of Soclvent ml Dish Tare Wt. g
Log Number : Dish+Sample Wt. g
Commants Sample Wt. 3

#Sclwvant Residue€50ugfml=£(5ample We.,lodo3g) 1102)1/V0l. of Sol. /d0 nl
EPA-MS Acetcne Rasidue Blank Spec. (7.8 ug/iml

Results:

Field Blk. Run 1

Run 2

Run 3 Run 4

Run S

©.042 3

0-01§ &

0.0y O-1

LSC-01YR




.Interpoll Laboratories

(&512)

7846-6020

EPA Method S5 Data Reporting Sheet
Filter Gravimetrics

Source < b'ﬁ’"
Team Leader hv #H Test Site S Fec k
Date Submitted 2259y Date of Test R N e B 4
Test Na. ! No. of Runs Completed_ 3

Date of Analysis_ 3-394v

Technician C. Helieson

v

6263

Tegt / Run @ Filter Na.
: Field Blank Filter Type LG F
@ | Log Number__ 2326 0S¢ Filter Tare Wt._ +37d3 g
Comments Filter+Sample Wt.:§703 g
' Sample Wt. g
Test | Run_/ Filter No. £139
Log Number ~06 ¢ Filter Type “/'G-F
1 Comments Filter Tare Wt._ k& &0 g
Filter+Sample Wt. L 00¥%9 _a
Sample Wt. O, fZ2eg g
Test ! Run % Filter No. 6l
tog Number -07F Filter Type ~S"G-F
2 Comments Filter Tare Wt. , 5756 q
) Filter+Sample Wt. .¢fa% a
Sample Wt. .t g
Test J Run\% Filter No. 67—’58
Log Number - $fF Filter Type I GF
3 Comments Filter Tare Wt.___» %79 g
Filter+Sample Wt._.4947{ g
Sample Wt. J. 1160 g
Test Run Filter No.
Log Number Filter Type
4 Comments Filter Tare Wt. o]
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. =]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
. 0,104 oL O EC
-2
Field Blk. Run 1 Run 2 Run 3 Run 4 Run
0.1 714% | 0. 2005 |0.1507
LSC-02PR

D-14




S

A

o

Interpoll Laboratcries

{(6512)

786-5aZ0

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesota Frotocol

Jou _ALS /FEE

T=am Leader DUH

Date Submitted 2. -25- 9¢

Test Mo. 2

Sourca R Cﬂhvﬁl’
Test 3Site Sack
Cate of Test_ 2-21-9Y

Mo. of Runs Completed_ ]

Date of Analysis 3-67Y Technician R.ELNEms

Test 1L Run 0 Dish No. 2

Field Blank Dish Tare Wt._%b. 22(7 g

Log Number LH36- | T Dish+Sample Wt. U, 17| a

Comments Sample Wt. O 0O a

“Test 2 Run | Dish Mo. 3

Log Number — 3T Dish Tare Wt. §52./230 g

Comments Dish+Sample Wt. 5. 13]0 g
Sample Wt. 2.90%9 g

Test_2 Run_2 Dish No. 1]

Log Number -INT Dish Tare Wt. '1(7.'75(?5 g

Comments Dish+Sample Wt. b g
Sample Wt. D005 ! g

Test 2. Run 7 Dish No. /7

Log Number —151 Dish Tare Wt._ H¥ 393 g

Comments Dish+Sample Wt. H¥.YoOL g
Sample Wt. p.od 71 g

Test Run Dish No.

Log MNumber Dish Tare Wt. g

Comments Dish+Sample WwWt. g
Sample Wt. g

Test Run Dish No.

Log Number Dish Tare Wt. =]

Comments Dish+Sample Wt. g
Sample Wt. g

Blank Solvent Wt.d.dkyqg
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
p. 00 76 0. 0017 v.ooey |D-18

LSC-03.6Gr




EPA Method 3 Data Reporting Sheet

Interpoll Laboratories
(512) 72845-29720

Probe/Cyclonae Wash

1)

&

Jab ACY — £EGF

Taam Lsader [al¥)

Dats Submittad__2-20-77

Test No.__ 2

Dat= of Analysis_d4-3-7Y

Transport Leakage (] &5/"5 7 ml

Source B Qpyesr

Test Saite SiE /e

Dat2 of Tast 2-231-97Y

MNa. of Runs Completed_J3

Technician A.&E/0&k

Solvent Qaﬁgnﬂ

Test 2 Run_@
Field Blank

Gish Mo. “0

Dish Tare Wt. 7. L%3%

q
Log MNumbar_232b” \L P Dish+Sample Wt.M7.643% 3
Yol. of Solvent_ (00 ml Sample Wt. O, 50030 q
#*Solvent Residue 3,90 ug/ml
Test_ 2~ Run_{ Dish No.__ 41 .
Vol. of Solvent (50 ml Dish Tare Wt._ 48 Y6S5% q
Log Number =130 Dish+Sample WtHf.4q b¥ g
Cocmnmants Sample Wk, D.0310 Q
Test 2. Run__ L+ Dish No. (Pl
Yol. of Solvent_fG0 ml Dish Tare Wt._¥3./473 q
Lcg Mumber -4 @ Dish+Sample Wt.42,1156 3
Caomments : Sample Wt. O, 0283% g

f%est 2. Run_ 3 Dish ro. LT

Vol. of Solvent_{25 ml Dish Tara Wt._ %12,992¢ 3
Log Mumber _ -5 @ Dish+Sample Wt.4¥. €209 G
Commants Sample Wt. 0.02%5 a
Test Run Dish No.
Vol. of Saolvent ml Cish Tare Wt. g
log Numtar Dish+Sample Wt. g
Commants Sample Wt. g
Test Run Lish MNo.
Ygl. af Saolvent ml Dish Tare Wt. g
Log Numbar Dish+Sample Wt. g
Comments Sample Wt. g

*Sclvant Rasidueddug/ml={(Sample Wt. .doc3g) (1G2)1/Vol. of Sol./Cy m
EFA-MS Acetcne Rasidue Blank Spac. (7.3 ug/ml

Results:
Field Blk. Run 1

Run 3 Run 4 Run 5

-

F 0.0305 0.93713

o.e28| 0-19

LSC-01YR




I

nterpoll Laboratories
(512) 785-46020

EPA Method % Data Reporting Sheet

Job A’CS/EG‘P

Filter Gravimetrics

Source B bry?v
Team Leader Dv 4 Test Site Ssuck
Date Submitted 2~ 25-9Y Date of Test 2-L% g
Test No. 2 No. of Runs Compl Eii 3
Date of Analysis_ 2-3%3-4y Technician B. sMsotec
Test__2- Run_©@ Filter No. 26T
Field Blank Filter Type Y &L

"Log Number 2316~ LF Filter Tare Wt._.§62¢0 g
Comments Filter+Sample Wt. , 5L0% q
' Sample Wt. ¢).000 | g
Test___ = Run | Filter No. 4257
Log Number ~I13fF Filter Type Y G6L
1 Comments Filter Tare Wt._ ,¥&90 q
Filter+Sample Wt..174L0 g
Sample Wt. 0. 106 g
Test L Run__L- Filter No. gr4!
Log Number -4 F Filter Type i GF
2 | Comments Filter Tare Wt. : 3113 q
Filter+Sample Wt..8798 g
Sample Wt. O, (075 g
Test_ 2- Run~3 Filter No. A >
Log Number —15 - Filter Type L GE
3 Comments Filter Tare Wt. :§72v q
Filter+Sample Wt.49£02 g
Sample Wt. 010719 g
Test Run Filter No.
Log Number Filter Type
4 Camments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. e]
Test Run Filter No.
Log Number Filter Type
S Comments Filter Tare Wt. fa]
Filter+Sample Wt. g
Sample Wt. g
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
O.l063 [O 1015 0. 1979
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
o tudy 2,/ 30 VA
' LSC-02PR

D-20




Interpoll Labaratar:es
{&12) 786-5320

EPA Method S Data Reporting Sheet
Impinger Catch/Minnesocta Frotocol

Job Mé,f@p Sourcs= A Dirvgr
Team Leader DY \T Test Site V' S4tac K
Date Submitted Cate of Test P-2-4Y
Test MNo. & No. of Runs Completed__.§
Date of Analysis 3—~ﬁ“ﬂFL Technician (‘JA{J;LR&
Test Run_Q Dish No.
Q Field Blank Dish Tare Wt. g
' Log Number Dish+Sample Wt. q
Comments Sample Wt. g
Test % _Run__| Dish No. 228
1 Lag Number _212(.- j,T Dish Tare Wt. 4{.9¢5Y4 g
Comments X Dish+Sample Wt~1.9909 g
Sample Wt. ©.0155 g
Test__d Run__2 Dish No. 340
2 Log Number -11F Dish Tare Wt. 4Y71.9132( g
Comménts . Dish+Sample WtH1.9289 g
Sample Wt. 0.01,.3 9
Test _ 4 Run_3 Dish No. YL
Bl Lag MNumber ¢ £ Dish Tare Wt. 41.65 89 g
Comments Dish+Sample Wt+ 1 LTS5} g
Sample Wt. D.0162 g
Test Run Dish No.
4 Log Mumber Dish Tarea Wt. g
Comments Dish+Sample Wt. (o]
Sample Wt. g
Test Run Dish No.
S Ltog Number Dish Tare Wt. (o}
Commants Dish+Sample Kt. g
Sample Wt, a]
Blank Solvent Wt/tteed g
Resultg:
Field Blk, Run 1 Run 2 Run 3 Run 4 Run S
0.015] o-0(59 0.0\58 pi21 LSC-03.F
J
I ——




R

Gl

Interpoll Laktcratories

725-3Q20

EPA Method 5 Data Reporting Sheet
Probe/Cyclone Wash

Jab AcS-&GE

Taam lL.zader et

Date Submittad _2-25 ~FY
Tast MNo. i

Cate of Analysis__ 3-3-9Y%

.Transport Leakage [] Nona [}~

Sgurce A APV

Test Sita sTaik

Datz of Test 2-24¥-3Y

Mo. of Runs Completed_J

Technician R ENEm

Solwvent L cetdent

Test Run_© Dish MNo.

Fiald Blank Digh Tare Wt. 9

Log Number . Dish+Sample Wt. g

Vol. of Solvent ml Sample Wt. q

#Solvent Residuel.0 ug/ml

Test__4 Run_l[ Dish No. /e

Val. of Solvent /295 ml Dish Tare Wt._ 49 . /3%% q

Log Mumber _232b-— (6 P Dish+Sample Wt YU |r (O g

Commants Sampla Wt. 0.0476 9

Test__ 4 Run_2 Dish No. [75

Vol. aof Solvent (90 ml Dish Tare Wt._§3.030/ 9

Leg Mumber e Bt 2% Dish+Sample Wt.53 . © 00 g

Comments Sample Wt. 0.0299 g
} Test Y Run_3 ‘Dish Mo.___507

Vol. of Salvent_j{n ml _ Dish Tara Wt._97,.62/4 3

Log Mumber o 14 4 Dish+Sample Wt hSob G

Commants Sample Wt. D.92050 g

Test Run Dish MNo.

Val. of Solvent ml Dish Tare Wt. g

_og Numbar ' Dish+Sample Wt. g

Cocmments Sample Wt. g

Teast Run Dish Mo.

Yol. of Salvent ml Dish Tare Wt. g

Lag Number Dish+Sample Wt, g

Commants Sample Wt. :gJ
#Solwvent Residue__ ug/ml=([(Sample Wt g} (19=)1s/Vol. of Scl. nl

EFf-MS Acetcne Residue Blank Spac.

Results:

Field Blk. Run 1 Run 2

(7.8 ugiml

Run 3 Run 4 Run 5

©, 46 T

©.06293

o.02%| D-42

LSC-01YR
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]

Interpoll Laboratories

{(512)

785-4020

EPA Method 35 Data Reporting Sheet
Filter Gravimetrics

Job_A4C.S EGE Source 4 Dr&Lf‘
Team Leader DUH Test Site St il
Date Subnmitted 2-25-_¢ Date of Test 22494
Test No. 4 No. of Runs Completed_ 3
Date of Analysis 2-2-9Yy Technician 6. 02
Test Run_@ Filter No.
Field Blank Filter Type
.Log MNumber Filter Tare Wt. g
Comments Filter+Sample Wt. q
‘ " Sample Wt. g
Test_ 4 Run_| Filter No. 6L\
Log Number_2326- i F Filter Type yUEE
Comments Filter Tare Wt. 15067 g
Filter+Sample Wt. .§5§83 g
_ Sample Wt. .09 o]
Test_ 4 __Run_ 2 Filter Na. bzi2
Lag Number “\1 e Filter Type yier
Comments Filter Tare Wt._ .-Gl g
Filter+Sample Wt.$Y35” a]
Sample Wt. LOF Y a
Test_ "\ Run 3 Filter HNo. 6213%
Log Number 1< = Filter Type G
Comments Filter Tare Wt. L FGYt <]
Filter+Sample Wt. .Sy g
Sample Wt. 6933 g
Test Run Filter No.
Log Number Filter Type
Comments Filter Tare Wt. g
Filter+Sample Wt. g
Sample Wt. g
Test Run Filter HNao.
Log Number Filter Type
Comments Filter Tare Wt. e]
Filter+Sample Wt. =]
Sample Wt. a
Results:
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5
©-09), |0.0824 [00933
H
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 3
0.{536 T Ry 1 O-1372
LSC-02PR

D-23
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Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, Minnesota

Test No. 4
A Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations--------- Method 7

Run 1A Run 1B Run 1¢C Run 1D
Date of run...... s e e 02-24-94 02-24-94 02-24-94 02-24-94
Time of run.......c.c... (HRS) 930 945 1000 1015
Flask number..........ccc... 61 62 63 64
Volume of flask......... (ML) 2100 2079 2067 2087

Data: time of sampling

flask temperature..{(DEG-F) 60.00 60.00 60.00 60.00
bar. press......... (IN.HG) 29.28 29.28 29.28 29.28
flask vacuum....... {IN.HG) 26.55 26.60 26,60 26.55
flask abs. press...(IN.HG) 2.73 2.68 2.68 2.73

Data: Time of Flask Opening

flask temperature..{DEG-F) 70.00 70.00 70.00 70.00
lab. bar. press....{IN.HG) 29.10 29.10 29.10 29.10
flask static press. {IN.HG) -0.25 -0.10 -0.70 0.90
flask abs. press...{IN.HG) 28.85 29.00 28.40 30.00
Volume gas sampled....{DSML) 1800 1796 1745 1868
Mogisture content...... {¥V/V) 30.55 30.55 30.55 30.55
Nitrate in gas sample...({JG) 284.0 273.0 318.0 350.0
NO2 in gas sample....... {JG) 210.7 202.6 235.9 259.7

NOx Concentration

(GR/DSCF) et vnrieeennennn 0.0512 0.0493 0.0591 0.0608
(MG/DSCM) v v v e e eennennn 117 113 135 139
(PPM=DRY} . vvvnrnnennnenns 61 59 71 73
(PPM=WET) . v v vevrnennnnnns 43 41 49 50
NOX Emission rate....(LB/HR) 10.30 9.93 11.91 12.24

37




Test No. 4
A Pulp Dryer Stack

Resutts of Oxides of Nitrogen (NOx) Determinations

Date of ruUN......ciovewoenca

Time of run............ {HRS)
Flask number......ccoeeu...
Volume of flask......... (ML)

Data: time of sampling
flask temperature..{(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... {IN.HG)
flask abs. press...{IN.HG)
Data: Time of Flask Opening
flask temperature..(DEG-F)
lab. bar. press....(IN.HG)
flask static press.{IN.HG)
flask abs. press...(IN.HG)
Volume gas sampled....(DSML)
Moisture content...... (¥V/V)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... {JG)

NOx Concentration

(GR/DSCF ) ..o iiv v v e vnnnnn
{MG/DSCM)} ... ... civei i
(PPM-DRY).......... e e
(PPM=-WET)...... 000t anan

NOX Emission rate,...(LB/HR}

Interpoll

Run 2A

02-24-94

38

1030

65
2068

60.00
29.28
26.65

70.00
29.10

28.80

1776

30.55

324.0
240.4

0.0582
135

71

49

11.91

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks,

Run 2B

02-24-94
1045

66
2096

6§0.00
29.28
26.65

70.00
29.10

28.20

1759

30.55

274.0
203.3

0.0505
116

60

42

16.17

Run 2C

02-24-54
1100

19
2069

6§0.00
29.28
26.65

70.00
29.10

0.70
29.80

1845

30.55

251.0
186.2

0.0441
101

53

37

Minnesota

Method 7

Run 2D

02-24-94
1115

.20
2060

60.00
29.28
26.60

70.00
29.10
-1.00
28.10

1718
30.558

261.0
153.7

0.0493

113
594!

41




Test No. 4
A Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run. .. ... v e

Time of runm........ ..., {HRS)
Flask number.......covovuen.
Volume of flask......... {ML)

Data: time of sampling
flask temperature..{DEG-F)
bar. press......... {IN.HG)
ftask vacuum....... {IN.HG)
flask abs. press...{IN.HG)
Data: Time of Flask Opening
flask temperature..{DEG-F)
lab. bar. press....{IN.HG)
flask static press. (IN.HG)
flask abs. press...(IN.HG)
Volume gas sampled....(DSML)
Moisture content...... {3v/V)

Nitrate in gas sample...({(JG)
NO2 in gas sample....... {1G)

NOx Concentration

(GR/DSCF ) v e e e et v ennnennnns
(MG/DSCM) v v v vt eeen e
(PPM=DRY ) s vevtneennenannns
(PPM=WET )\ e e nnnnnnnnns

NOX Emission rate....{(LB/HR)

Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks,

Run 3A

02-24-94
1200

21
2068

60.00
29.28
26.70

70.00
29.10

27.20
1671
30.55

368.0
273.0

0.0714
163

BS

59

14.39

39

Run 3B

02-24-94
1215

22
2031

60.00
29.28
26.70

70.00
29.10

28.80

1747

30.55

335.0
248.6

0.0622
142

74

52

12.52

Run 3C

02-24-94
1230

23
2056

60.00
29.28
26.70

70.00
29.10

27.85

1705

30.55%°

342.0
253.8

0.0650
149

78

54

13.10

Minnesota

Method 7

Run 30

02-24-94
1245

24
2031

60.00
29.28
26.70

70.00
29.10

30.80

1831

30.55

349.0

259.0°

0.0602
138

72 =

50

12.12




Interpoll Labs Report No
American Cryst
East Grand Forks, M

Test No. 2
8 Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations----—-—--—--

Run 1A Run 1B Run 1C
Date of run.......coevueens 02~-23-94 02-23-94 02-23-94
Time of run.......cuc... {HRS) 1645 1700 1715
Ftask pnumber.......cceeuve.. 43 44 46
Volume of flask......... (ML) 2088 2090 2090
Data: time of sampling
flask temperature..(DEG-F) 60.00 60.00 60.00
bar. press......... {IN.HG) 29.43 29.43 25.43
flask vacuum....... (IN.HG) 26.80 26.80 26.85
flask abs. press...(IN.HG) 2.63 2.63 2.58
Data: Time of Flask Opening
fiask temperature..(DEG-F) 70.00 70.00 70.00
lab. bar. press....{(IN.HG) 29.11 29.11 29.11
flask static press. (IN.HG) -5.65 0.70 -§.00
flask abs. press...(IN.HG) 23.46 29.81 23.11
Volume gas sampled....{(DSML) 1427 1864 1407

Moisture content...... (3V/V) 27.68 27.68 27.68

Nitrate in gas sample...(JG)
NO2 1in gas sample....... {JG)

NOx Concentration

(GR/DSCF) e vt viineenennnns
(MG/DSCM) o v e et et e e eiennnns
(PPM=DRY )} e e iivnsennnnnnnns
(PPM=WET ) s e s s venrereannnnn

NOX Emission rate....(LB/HR)

40

. 4-2326
al Sugar
innesota

Method 7

Run 1D

02-23-94
1730

45
2086

60.00
29.43
26.90

70.00
29.11
-5.00
24.11

1477

27.68




Test No. 2
B Pulp Dryer Stack

Interpoll

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks, M

Results of Oxides of Nitrogen (NOx) Determinations-----—-———-

Date Of PUM. e ewoneneeennes

Time of run............ (HRS)
Flask number......s e vancns
Volume of flask......... (ML)

Data: time of sampling
fiask temperature.. (DEG-F)
bar. press........ . (IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...(IN.HG)
Data: Time of Flask Opening
flask temperature.. (DEG-F)
Tab. bar. press....{IN.HG)
flask static press. {IN.HG)
flask abs. press...{IN.HG)
Volume gas sampled....(DSML)
Moisture content...... (3V/V}

Nitrate in gas sample...(JG)
NO2 in gas sample....... {JG)

NOx Concentration

(GR/DSCF} ..ttt oanoennn
(MG/DSCM) . ... it i it e v e
(PPM-DRY )} ...t vennenan,
{PPM=WET ). v i iannnsoas

NOX Emission rate....(LB/HR)

Run 2A

02-23-94
1745

47
2074

6C.00
29.43
26.95

2.48

70.00
29.11

0.50
29.61

1847

27.68

Run 2B

02-23~-94
1835

48
2102

60.00
29.43
26.85

2.58

70.00
29.11
-3.35
25.76

1599

27.68

Run 2C

02-23-94
1850

67
2073

60.00
29,43
26.85

70.00
29.11

29.71
1853
27.68

259.0
19z2.2

0.0453
104

54

39

14.53

innesota

Method 7

Run 2D

02-23-94
1910

68
2101

60.00
29.43
27.00

70.00
29.11

29.61

1875

27.68

243.0
180.3

0.0420
96
50
36

13.47

v A




Test No. 2
B Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date of run........c.vvv...

Time of run.........o.. (HRS)
Flask number........c.o......
Volume of flask......... {ML)}

Data: time of sampling

flask temperature..(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...{IN.HG)

Data: Time of Flask Opening

flask temperature..(DEG-F)
lab. bar. press....{IN.HG)

flask static press.{IN.HG)

flask abs. press...{(IN.HG)
Volume gas sampled,....{DSML)
Moisture content...... (XV/V)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... {JG)

NOx Concentration

(GR/DSCF ). iv v vt i iinn e
SA{MG/DSCM) . ... vl s
(PPM=DRY ). ... v vnnn
(PPM-WET).......0.........

NOX Emission rate....{LB/HR)

Interpoll

Run 3A

02-23-94
1945

60.00
29.43
26.85

70.00
29.11

29.21
1808
27.68

276.0
204.8

0.0485
113

59

43

15.87

42

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks,

Run 3B

02-23-94
2013

70
2071

60.00
29.43
26.80

70.00
29.11
-0.10
29.01

1793

27.68

307.0
227.8

0.0555
127

66

48

17.80

Run 3C

02-23-94
2029

71
2038

60.00
29.43
26.80

70.00
29.11
-6.50
22,61

1335
27.68

253.0
187.7

0.0614
141

74

53

19.70

Minnesota

-Method 7

Run 3D

02-23-94
2040

72
2092

60.00
29.43
26.80

70.00
29.11

24.81

1522

27.68

270.0
200.3

0.05875
132

69 -

50

18.44




Test No. 5
C Pulp Dryer Stack

Results of Oxides of Nitrogen (NOx) Determinations

Date Of Irun......c.oeeweenes

Fime of run............ {HRS)
Flask number. .......cveee..
Volume of flask......... (ML)

Data: time of sampling

flask temperature..(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... {IN.HG)
flask abs. press...(IN.HG)

Data: Time of Flask Opening
flask temperature..{DEG-F)
lab. bar. press....{(IN.HG)
flask static press.(IN.HG)
flask abs. press...(IN,HG)

Volume gas sampled....{DSML)

Moisture content...... {sV/V)

Nitrate in gas sample...(]JG)
NO2 in gas sample....... {JG)

NOx Concentration

(GR/DSCF) .. v vi i iy
(MG/DSCM) . ................
(PPM-DRY}............v...
(PPM-WET)} .. ... ..o ennn

NOX Emission rate....{(LB/HR)

Interpoll

Run 1A

02-24-94
832

13
2060

50.00
29.24
26.70

70.00
29.10

30.20
1867
28.69

525.0
389.5

0.0912
209
109

78

19.62

43

Labs Report No. 4-2326

American Crystal Sugar
East Grand Forks, Minnesota

Run 1B

02-24-94
847

14
2048

50.00
29.24
26.90

70.00
29.10

35.45

2223

28.69

454.0
336.9

0.0662
152

79

56

14.25

Run 1C

02-24-94
914

15
2045

50.00
29.24
26.80

70.00
29.10

34.85

2173

28,69

436.0
323.5

0.0651
149

78

56

14.00

Method 7

Run 1D

02-24-94
929

16
2067

50.00
29.24
26.85

70.00
29.10
-0.40
28.70

1782
28.69

438.0
325.0

h]
0.0797
182

95 '

68

17.15




Test No. 5
C Pulp Dryer Stack

Results of Oxides of Nitrogen {(NOx) Determinations

Date of ruUnN. ... ..o tseanns
Time of run............ {HRS)
Flask number. ... ..ot v eeeen--
Volume of flask......... {ML)

Data: time of sampling
flask temperature..(DEG-F)
bar. press......... {IN.HG)
flask vacuum....... (IN.HG)
flask abs. press...(IN.HG)
Data: Time of Flask Opening
flask temperature..(DEG-F)
lab. bar. press....{(IN.HG)
flask static press. (IN.HG)
flask abs. press...(IN.HG)
Volume gas sampled....(DSML)
Moisture content...... (sV/V)

Nitrate in gas sample...(JG)
NO2 in gas sample....... (16}

NOx Concentration

(GR/DSCF )t iiinereennnnnns
(MG/DSCM) . oot er e eeneeenns
(PPM=DRY) . v s v vemeeennnanns
(PPM=WET ) v vvevreneneennn

NOX Emission rate....{LB/HR)

Interpoll Labs Report No. 4~2326
American Crystal Sugar
East Grand Forks,

45.00
29.24
26.90

70.00
29.10

1.60
30.70

1907
28.69

333.0
247.1

0.0566
130

68

48

12.18

44

Run 2B

02-24-94
958

18
2045

40.00
29.24
26.60

70.00
29.10
-5.00
24.10

1432

28.69

327.0
242.6

0.0740
169

89

63

15.93

Run 2C

02-24-54
1014

43
2088

40.00
29.24
27.10

70.00
29.10

23.45
1454

28.69

Minnesota

Method 7

Run 2D

02-24-94
1030

44
2090

40.00
29.24
27.10

70.00
29.10

29.80
1892

28.69
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Test No. 5
C Pulp Dryer Stack

Results of Oxides of Nitrogen

Date of run......vecceeoeceean

Time of run........ ... {HRS)
Flask number., ....coceeveiceen
Volume of flask......... { ML)

Data: time of sampling
flask temperature., {(DEG-F)
bar, press......... {(IN.HG)
flask vacuum....... {IN.HG)
flask abs. press...(IN.HG)
Data: Time of Flask Opening
flask temperature.. (DEG-F)
lab. bar. press....{IN.HG)
flask static press. (IN.HG)
flask abs. press...{IN.HG)
Volume gas sampled....{DSML)
Moisture content...... {xV/V)

Nitrate in gas sample...(J)G)
NO2 in gas sample.......{J)G)

NOx Concentration

(GR/DSCF ) .. i v it v et ennsns
(MG/DSCHM) . ....... e e
(PPM-DRY ) .. .c v iensnnn
(PPM-WET)}. ... vecaianann

NOX Emission rate....(LB/HR)

(NOx) Determinations

40.
29.
27.
.14

70.
29.

5.
34.

Interpoll Labs Report No.
American Crystal

o
24
10

00
10
00
10

2184

28.

45

69

East Grand Forks,

Run

02-24-

3B

94

1108

46

2090

40.
29.
26.
.34

70

z29.
.00
35.

00
24
90

.00

10

10

2242

28.

69

Run

02-24-

3C

54

1120

47

2074

35

70

29.
.50
29.

.00
29.
27.
.84

24
40

.00

10

60

1884

28.

69

4-2326
Sugar
Minnesota

Method 7

Run

02-24-

30

94

1135

48

2102

36.
29,
27.
.44

70

o]0]
24
80

.00
29.
+35
25.

10

75

1674

28.

69




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET16.WQ1

16-Dec-94

American Crystal Sugar

East Grand Forks, Minnesota
Pulp dryer with multiple cyclones
02/24/94

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 |Stack temperature Deg F 208 204 203
"A Pressure in. HG 29.28 29.28 29.28
pulp Moisture % 31.36 -30.37 3012
dryer Oxygen % 159 16 16
(mr-C:r«D Volumetric flow, actual acfm 44409 43415 43154
Volumetric flow, standard* dsctm 23578 23524 23502 0
Isokinetic variation % 99.3 98.2 99.2
Wet Pulp Feed Rate To Dryer TPH 2035 19.55 21.4
Pollutant concentrations:
Filterable PM G/dscf 0.0498 0.0407 0.0438
Condensible organic?? PM G/dscft 0.0054 0.0058 0.0057
Cco2 % dv 4.4 4.3 4.3
Pollutant mass flux rates:
Filterable PM ib/hr 10.1 8.21 8.82
Condensible organic?? PM ib/hr 1.09 1.17 1.15
Cco2 i/hr 7110 6932 6926
-(NOx--4 samples per run tb/hr 11.1 10.2 13
NOx test feed rates TPH 20.2 20.5 19.7
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 0.49 0.42 0.41 0.44
Condensible organic?? PM Ib/ton 0.054 0.060 0.054 0.056
co2 Ib/ton 349 355 324 343
NOx Ib/ton 0.55 0.50 0.66 0.57
Emission factors (METRIC UNITS): AVERAGE
Filterable PM ka/Mg 0.25 0.21 0.21 0.22
Condensible organic?? PM ka/Mg 0.027 0.030 0.027 0.028
co2 kg/Mg 175 177 162 171
NOx kg/Mg 0.27 0.25 0.33 0.28

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEETH1 65WQ1

16-Dec-94

American Crystai Sugar

East Grand Forks, Minnesota
Pulp dryer with multiple cyclones
02/23/94

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

Test D Parameter Units Run 1 Run 2 Run 3 Run 4
1 |Stack temperature Deg F 239.4 237 236

"B Pressure in. HG 29.43 29.43 29.43

pulp Moisture % 27.37 27.13 2714

dryer Oxygen % 16.5 16.5 16.5

(coni-Fired)  [Volumetric flow, actual actm 68268 68024 68536
Volumetric flow, standard* dscim 36819 36935 37262 0
Isokinetic variation % g1.3 96.3 $8.5

Wet Pulp Feed Rate To Dryer TPH 17.72 24.01 23.98
Pollutant concentrations:
Filterable PM G/dscft 0.0539 0.0504 0.0491
Condensible organic?? PM G/dsct 0.00300 0.00290 0.00240
cO2 % dv 3.9 3.9 3.9
Pollutant mass flux rates:
Filterable PM Ib/hr 17.0 186.0 15.7
Condensible organic?? PM Ib/hr 0.947 0.918 0.767
co2 Ib/hr 9841 9872 9959
[NOx DATA ARE VOID--ONLY ONE VALID TEST RUN WAS COMPLETED
| Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ib/ton 0.96 0.66 0.65 0.76
Condensible organic?? PM Ibfton 0.053 0.038 0.032 0.041
coz2 Ib/ton 555 411 415 461
NOx Ib/ton VOID
Emission factors (METRIC UNITS). AVERAGE
Filterable PM kg/Mg 0.48 0.33 0.33 0.38
Condensible organic?? PM kg/Mg 0.027 0.019 0.018 0.021
C0o2 kg/Mg 278 206 208 230
NOx kg/Mg VOID

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT




Filename:
Date:
Facility:
Location:
Source:
Test date:

BEET16B.WQ1

16-Dec-94

American Crystal Sugar

East Grand Forks, Minnesota
Pulp dryer with multiple cyclones
02/23/94

D. Emission Data/Mass Flux Rates/Emission Factors

Values reported

*DSCFM BASED ON A STANDARD TEMPERATURE OF 68 DEGREES FAHRENHEIT

Test ID Parameter Units Run 1 Run 2 Run 3 Run 4
1 [Stack temperature Deg F 212 213 215

"C" Pressure in. HG 29.94 29.94 29.94

pulp Moisture % 33.27 33.65 32.89

dryer Oxygen % 15.5 15 15.4

eonl-Fired)  [Volumetric flow, actual acfm 46487 47360 47936
Volumetric flow, standard* dscim 24390 24670 25181 0
Isokinetic variation % 102.2 100.9 99.7

Wet Pulp Feed Rate To Dryer TPH 22.86 21.12 20.46
Pollutant concentrations:
Filterable PM G/dscf 0.0575 0.0669 0.0487
Condensible organic?? PM G/dscit 0.00410 0.00370 0.00390
cQ2 % dv 4.8 52 4.8
Pollutant mass flux rates:
Filterable PM Ib/hr 12.0 141 10.5
Condensible organic?? PM Ib/hr 0.857 0.782 0.842
co2 ib/hr 8023 8792 8283
INOx DATA ARE VOID--ONLY ONE VALID TEST RUN WAS COMPLETED
Emission factors (ENGLISH UNITS): AVERAGE
Filterable PM Ibfton 0.53 0.67 0.51 0.57
Condensible organic?? PM Ibfton 0.038 0.037 0.041 0.039
CcO2 Ib/ton 351 416 405 391
NOx Ib/ton VQID
Emission factors (METRIC UNITS): AVERAGE
Filterable PM kg/Mg 0.26 0.33 0.26 0.28
Condensible organic?? PM kg/Mg 0.019 0.019 0.021 0.019
c0o2 kg/Mg 176 208 202 195
NOx kg/Mg VOID




The NO, samples were collected in volume-calibrated two-liter all-glass flasks. An
aliquot of 25 cc of absorbing solution was added to each flask on-site; the flask was closed:
inserted into the sampling train; and evacuated. The probe was then purged and the sample
collected over a 15 second interval. The flask was then closed; the flask removed from the

sampling train; shook for two minutes and then secured for transport to the laboratory.

Upon arrival at the laboratory, the NO, samples are logged in, placed in a designated
area and maintained at 72 °F for 24 hours to allow completion of the conversion of NO to
NO, and absorption in the acidified peroxide reagent. The flasks are then shook to complete
absorption; attached to a mercury manometer and the static pressure and temperature

recorded. The samples are then recovered and analyzed by ion chromatography.

An integrated flue gas sampie was extracted simultaneously with each particulate
sample using a specially designed gas sampling system. Integrated flue gas samples were
collected in 44-liter Tedlar bags housed in a protective aluminum container. After sampling
was complete, the bags were sealed and returned to the laboratory for Orsat analysis. Prior
to sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line
rotameter. Bags with any detectable inleakage are discarded. The integrated flue gas
samples on the No. 1 and 2 Boilers were also analyzed for carbon monoxide in accordance
with EPA Method 10 (NDIR).

Testing on the "A" Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located diameters 2 downstream and 5.5 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Etach traverse point was sampled 2.5 minutes to give a
total sampling time of 60 minutes per run. Visible emission determinations were unable to

be performed due to converging plumes.

Testing on the "B" Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located 2 diameters downstream of a flow
straightener and 2 diameters upstream of the nearest flow disturbances. A 24-point traverse
was used to collect representative particulate samples. Each traverse point was sampled 2.5
minutes to give a total sampling time of 60 minutes per run. Visible emission determinations

were unable to be performed due to converging plumes.




Testing on the "C" Pulp Dryer Stack was conducted from 2 test ports oriented at 90
degrees on the stack. The test ports are located 2 diameters downstream and 2 diameters
upstream of .the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a
total sampling time of 60 minutes per run. Visible emission determinations were unable to
be performed due to converging plumes.

Testing on the No. 1 Boiler Stack was conducted from 4 test ports oriented at 90
degrees on the stack. The test ports are located 4.5 diameters downstream and 2.4 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a
total sampling time of 60 minutes per run,

Testing on the No. 2 Boiler Stack was conducted from 4 test ports oriented at 90
degrees-on the stack. The test ports are located 4.5 diameters downstream and 2.4 diameters
upstream of the nearest flow disturbances. A 24-point traverse was used to collect
representative particulate samples. Each traverse point was sampled 2.5 minutes to give a

total sampling time of 60 minutes per run. . ,

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




Interpoll Labs Report No. 4-2326
American Crystal Sugar
East Grand Forks, MN

Test No. 2
B Pulp Dryer Stack

Results of Volumetric Flow Rate Determination--w==-=- Method 2
Date of Determination............ 02-23-94
Time of Determination....... {HRS) 845
Barometric pressure....... {IN.HG) 29.43
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct....... i v Round
Stack diameter...... . o cuvus (IN} 59
) Duct area. ..iviveorreanennn (SQ.FT) 18.99
Direction of flow..........00.... up
Static pressure........... {IN.WC) -.79
Avg. gas temp...... 00 eu.. (DEG~F) 237
Moisture content.......... {% v/V) ' 27.37
Avg., linear velocity..... {FT/SEC) 60.3
Gas density. ..o enenn. {LB/ACF) .05059
Molecular weight...... (LB/LBMOLE) 29.28
Mass flow of gas.......... {LB/HR) 208383
Volumetric flow rate.............
actual . . ittt (ACFM) 68652
dry standard............ (DSCFM) 37082
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Interpoll Labs Report No. 4-232s5
American Crystal Sugar
East Grand Forks, MN

Test No. 4
A Pulp Dryer Stack

Results of Volumetric Flow Rate Determination-——-—--- Method 2

Date of Determination............ ' ‘ _ 02-24-94
Time of Determination....... (HRS) 749
Barometric pressure....... {IN.HG) 29.28
Pitot tube coefficient........... .84
Number of sampling ports......... 2
Total number of points........... 24
Shape of duct............... PR Round
Stack diameter..... .. {IN) 47
Buct area..........oc..... (SQ.FT) d 12.05
Direction of flow................ up
Static pressure........... (IN.NC). -.78
Avg. gas temp............. (DEG-F) 209
Moisture content.......... (% V/V) 31.356
Avg. linear velocity..... {FT/SEC) 60.2
Gas density.....co0cvve.. {LB/ACF) .05161
Molecular weight...... (LB/LBMOLE) 29.34
Mass flow of gas.......... {LB/HR} 134810
Volumetric flow rate............. '
actual.......... ¢, {ACFM} 43532
dry standard............ {DSCFM) 23032
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Particulate Loadings and Emission Rates

The particulate emission rates were determined per EPA Methods
1-5, CFR title 40, Part 60, Appendix A (revised July 1, 1987). 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-lined 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 line filter
holder in a temperature controlled oven. In addition, the sampling
module also houses the impinger case and a Drierite drying column. The
sampling module is connected by means of an umbilical cord to the
control module which houses the dry test gasmeter, the calibrated
orifice, a leakless pump, two dinclined manometers, and all controls-
required for operating the sampling train.

Particulate samples were coliected as follows: The sample gas
was drawn in through the sampling probe  isokinetically and passed
through a 4-inch diameter Gelman Type A/E glass fiber filter. - The
particulates were removed at this point and collected on the filter.
The gases then passed through an fdce-cooled impinger train and a
desiccant-packed drying column which quantitatively absorb all moisture
from the sample gas stream after which the sample gas passes through the
pump and the dry test gasmeter which integrates the sample gas flow
throughout the course of the test. A calibrated orifice attached to the
outlet of the gasmeter provides instantaneous 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 site such
that an isokinetic sampling condition prevails. Nomographs are used to
aid in the rapid determination of the sampling rate.

3a P1{1-5)
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Particulate Loading and Emission Rates

After sampling is complete, the filter is removed and placed in a clean container. The nozzle and
inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second
container. A brush is often used in the cleaning step 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 then the rinse is quantitatively transferred to a tared 120 cc porcelain evaporating dish and the’
acetone evaporated off at 97-105 °F. This temperature is used to prevent condensation of atmospheric
. moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample is then
tran‘sferred to an oven and dried at 105 °C for 30 minutes, cooled in a desiccator over Drierite, and then
weighed to the nearest .01 mg. The filter sample is quantitatively transferred to a 6-inch watch glass and
dried in an oven at 105 °C for two hours. The filter and watch glass are then cooled in a desiccator and
the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative
humidity is hydrostatted to less than 50% relative humidity. Microscopic examination of the samples is
performed if any unusual characteristics are observed. The weight of the acetone rinse is corrected for the
acetone blank. The Drierite column is weighed on-site and the water collected by Drierite is added to the
condensate so that the total amount of absorbed water may be ascertained.

Integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant
sample. The samples were collected in 15-liter gas sampling bags at a constant flow rate throughout each
particulate run, The bags were at a constant flow rate throughout each particulate run. The bags were then
returned to the laboratory and analyzed by Orsat analysis. Standard commercially prepared solutions were

used in the Orsat analyzer (sat. KOH for carbon dioxide and reduced methylene blue for oxygen).
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