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1.0 EXECUTIVE SUMMARY 

Bay West, Incorporated (Bay West) was contracted by Ainerican Crystal Sugar Company to 
perform particulate emissions compliance testing on the Unit Nos. 1 and 2 Pulp Dryer Stacks 
at the American Crystal Sugar Company facility located in Crookston, Minnesota. This series 
of testing was performed on Feburary 22-26,1993. The results are summarized in the following 

r’ 

I 

) table: 

TEST RESULTS SUMMARY 

AVERAGE 
m PARAMETE R CONCENTRATION 

Test No. 1 Particulate 0.1072 gr/dscf 
Unit No. 1 Pulp Dryer Stack 

Test No. 2 PartiCUht.5 0.0710 gr/dscf 
Unit No. 1 Pulp Dryer Stack. 

D 
Test No. 3 ‘ Partintlate 
Unit No. 2 Pulp dryer Stack 

Test No. 4 Particulate 
Unit No. 2 Pulp dryer Stack 

Test No. 5 Partintlate 
Unit No. 2 Pulp dryer Stack 

0.0747 grldscf 

0.0487 gr/dscf 

0.0564 grldscf 

* Run No. 3 ww not conducted on test No. 1 because of.Dryer System failure 

1 

AVERAGE 
MASS RATE 

21.266 lblhr 

, -7, <. : 7 

18.047 I b k  

15.091 l b h  

12. L>‘ 
10.469 Ibhr 

12.391 l b h  

April 15, 1993 
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2.0 INTRODUCTION 

I Bay West personnel conducted particulate emission compliance testing on the Unit Nos. 1 and 
2 Pulp Dryer Stacks at the American Crystal Sugar Company located in Crookston, Minnesota. 
On-site. testing was performed on Feburary 22-26, 1993 by a two-member Bay West team 
consisting of Dwayne Smith and Dan Phipps. Coordmtion between the facility operations and 
@sting activities was provided by Dave Noble of the Crookston facility through direct contact 
with the test team leader. The testing consisted of multiple independent 96-minute 
determinations for particulate with concurrent integrated gas sampling for Orsat analyses at each 
site. 

I 

! 
The objectiva of this project were to quantify particulate emissions and compare them to 
applicable air emissions regulations stipulated by state and federal guidelines. Special 
provisions for this testing included, but were not limited to, operating the facility at or near 
maximum capacity. 

Results are reported in the next section followed by an explanation of the test procedures used 
and a description of the process under investigation. All supporting information is included in 
the appendices. 

1 

t 

3.0 RESULTS 

Results of particulate determinations and gas composition are found in Tables 1 through 10. The 
results of additional air flow profiles taken at the Dryer Aspiration Ducts and the Recycle Ducts 
are found in Appendix 6. 

Test No. 1, Run No. 3, was cancelled due to dryer disturbanca but no problems were 
encountered in the sampling or analyses of emission samples on the other tests. After complete 
review of the test results, we believe that the values reported herein are an accurate 
representation of the actual source conditions during the time of testing. 

1 BW920441 2 April 15, 1993 
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4.0 TEST PROCEDURES 

Testing on the Unit No. 1 Pulp Dryer Stack was performed from two test ports oriented at 90 
degrees, approximately four duct diameters downstream of the straightening vanes and 
approximately eight duct diameters upstream of the duct outlet. The duct dimensions at the point 
of testing were verified on site. and found to be 60 inches in diameter. A %-point traverse was 
used to extract the representative gas samples. Each traverse point was sampled for four 
minutes for a run duration of 96 minutes. 

Testing on the Unit No. 2 Pulp Dryer Stack was performed from two test ports oriented at 90 
degrees, approximately five duct diametem downstream of the straightening vanes and 
approximately ten duct diameters upstream of the duct outlet. The duct dimensions at the point 
of testing were verified on site and found to be 47.5 inches in diameter. A 24-point traverse 
was used to extract the representative gas samples. Each traverse point was sampled for four 
minutes for a run duration of 96 minutes. A test port location schematic is included in Figures 
1 and2. 

Particulate testing was conducted according to EPA Methods 1-5, 40 CFR 60 Appendix A. 
Using traverse points determined by EPA Method 1, a preliminary velocity profile was obtained 
with respect to velocity traverse, gas temperature, gas pressure, and the estimated gas moisture 
content. From these. data, sampling nozzles of the appropriate diameter to ensure isokinetic 
sampling were selected. 

The particulate sampling train consisted of a temperatureantrolled glass-lined sampling probe 
equipped with an S-type pitot tube and Type K thermocouple. The sampling probe was attached 
to the sampling module which contained the all-glass in-line filter assembly in a temperature- 
controlled oven. The back half of the sampling train consisted of a series of glass impingers 
followed by a tared desiccant-packed drying column. The sampling train was connected to an 
Anderson control module by means of an umbilical cord. The control module housed a 
temperature-monitored dry gas meter a calibrated orifice, dual-inclined oil manometers, 
temperature controllers and necessafy flow rate control devices. 

Particulate samples were collected by isokinetidy extracting a sample gas stream by means of 
the sampling probe and passing the stream through the glass-fiber filter, the ice-cooled impinger 
assembly, and the packed drying column which collects a l l  of the moisture remaining in the 
stream. The gas was then passed through a leakless sampling pump and a dry test gas meter 

BW920441 3 April 15, 1993 
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which integrated the sample volume throughout the testing. A calibrated orifice is connected 
to the gas meter outlet to facilitate sample flow rate adjustment. 

Representative particulate samples were collected by sampling the centroid of equal area sections 
of the duct for equal time periods. The sampling rate at each point was adjusted to maintain 
isokinetic sampling. Fnz-programed hand-held computers were used to facilitate rapid 
determination of the correct sampling rate. 

Integrated gas samplea were collected concurrently with the particulate samples to determine gas 
composition and molecular weight of the flue gas. To accomplish this, gas samples were 
collected in TedIaf" bags throughout the duration of testing and later analyzed by chemical 
adsorption using an Orsat gas analyzer. 

At the end of each particulate run, the sampling train was disassembled and the samples were 
recovered. The sampling filter was transferred from the filter holder to its dedicated petri dish. 
The nozzle was acetone-rinsed, brushed, and rinsed again while the washings were collected in 
a labeled container. The probe was similarly cleaned, acetonerinsed, brushed, and its washings 
transferred to the same polyethylene container. The filter holder was wiped free of silicone 
grease, acetone-rinsed, brushed, rinsed again, and these washings were also added to the probe 
wash container. The probe wash container was capped, and the liquid level was marked for 
transport. The impinger catch volume was determined to the nearest milliliter using a graduated 
cylinder. The impinger catch is transferred to a separate polyethylene container, capped, and 
the liquid level marked. The desiccant-packed drying column was weighed in the field to the 
nearest 0.5 grams and the weight of the absorbed moisture was determined. 

Particulate samples were transported to the laboratory and prepared for analysis. Filters were 
desiccated for 24 hours and weighted to a constant weight and the results were recorded to the 
nearest 0.1 mg. Probe wash samples were evaporated at ambient temperatures to dryness in 
tared evaporating dishes. They were then desiccated for 24 hours and weighed to a constant 
weight. Results were reported to the nearest 0.1 mg. 

Organic condensible particulates were collected in a series of three iceaoled glass impingers 
in the back half of the Method 5 sampling train. The fist  hvo impingers were prepared with 
100 mls of deionized water each while the third impinger was left dry. After sampling, the 
volume of condensate in the impingers was recorded and the contents transferred to a 
polyethylene sample container. 

BW920441 4 April 15, 1993 



I The wet catch was analyzed for condensible organic particulate via a chloroform/diethyl ether 
extraction. Three 25-ml portions of diethyl ether were used in the extraction which were then 
evaporated at mom temperature and desiccated to a constant weight. Gravimetric results were 
then added to the dry catch results (filter and probe wash explained above) to calculate the fmal 

1 

I particulate concentrations. 

5.0 PROCESS DESCRIPTION 

Pulp Dryers Nos. 1 and 2 at the American Crystal Sugar facility in Crookston, Minnesota are 
of rotary drum design and are used to dry sugar-- pulp. The drums are heated by coal-fired 
furnaces. Pollution control is facilitated by multiclones and stack filter systems. A portion of 
the exhaust gas from the multiclones may be recycled to the rotary drums to maintain proper 
operating temperatures. Schematics are included in Figures 1 and 2. 

1 
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€PA METHOD 2 FIELD DATA 
FLaj orrT OF PAPER 

PROJECT NAME A.C.S. CROOKSTON 
SOURCE No. 1 P u l p  Dryer Stack  
T E S T 1  RUN /%?L. DATE T - A Z - 7 3  

STACK DIA 60.0 IN. 

MANOMETER REG. EXP. ELEC. 
BAROMElRIC PRESSURE ' IN Hg 
STATIC PRESSURE - w . L u  IN WC 

DffY BULB OF WET BULB O F  

OPEIUTORS D. Smi th  / fhIff5 
PKOT NO. PI- CP - scmnc OF 

CROSS-SECflON 

TME E N D  (:?;).g-s-- HRS. I TEMP. 'IN: Beckman 500 / Mercurv Th-terl 



EPA METHOD 3/4/5 FIELD DATA 

WEIGHT (9) 
rrEM 

DIFFERENCE . FINAL TARE 

IMPINGER NO. 1 /e i " /  ) 2r-c. 5-1 Y 
IMPINGER NO. 2 1 
IMPINGER NO. 3 

CONDENSER 

- 

SAMPLE TRAN LEAK CHECK: 

PRETEST: ((0.02 CFM AT 15 IN. Hg (vac)&& P o r n  (b,@ CFM AT /o IN. H g  ( v a c ) c  

PARTICULA~ CATCH DATk 
~ 

N O S  OF FILTERS USED. iZ c6 Glass Fiber 

I I I 

TOTAL I E:? 

INTEGRATED GAS SAMPLING DATk 

BAG PUMP NO. 1: t'- BOX NO, R./;' . 1 BAG NO. 
1 

BAG Tedlar SIZE: L 

nME START: - 
W P U N G  RATE: cc/MIN OPERATOR 0. S m i t h  

' Z ~  c, P R m S T  LEAK CHECK /i CC/MIN AT' IN. Hg 
, ,. 

(HRS) TIME END: ,' 7 YL; (HRS) I 7 '-,'-; 

/31."7,7y 
S/N OF O2 ANALYZER USED TO MONKOR TRAlN OlJlLEk 

AIR-8 
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EPA METHOD 3/4/5 FlELD DATA 

PROJECT ME A . C . S .  CROOKSTON MEMOD 5 
SOURCE No. 1 Pulo Drver Stack G ? - J . k - ? > m  / RUN z- 

SAMPLE TRAN LEAK CHECK: 

PRETEST: (50.02 CFM AT 15 IN. Hg ( v a c ) m O " m :  &? CFM AT ,IC' IN. Hg  ( v a c ) c  

PArmCULATE CATCH DATA 

CONDENSATE DATA 

.-. 
. n m  I TARF I DlmRENCE 

IMPINGER NO. 1 1 9  9 7  '2 0 0 

I ~IMPINGER NO. z I P, I I 
IMPINGER NO. 3 

CONDENSER I I I 

NOS OF FILTERS USED: / 3 Z &  Glass Fiber  

AIR-8 

INTEGRATED GAS SAMPLING DATA 

BAG PUMP NO. i f ? f -  / BOX NO. .&?- ' BAG NO. z. 
W ~ I A C :  Tedlar SIZE: L 

IN. Hg 
3 c. P R ~ S T  LW( CHECK: L~~/MIN AT. ,- 

llME START: / f 'zc (HRS) TIME END: /doc (HRS) 

SAMPLING RATE: 200 cc/MIN OPERATOR: D. S m i t h  

S/N OF O2 M K Z f R  USED TO MONITOR SRAIN O U U T :  133779 





EPA METHOD 3/4/5 FIELD DATA 

P"lCULAE' WTCH DATk - 
N O S  OF FILTERS USED: /Y3Y Glass Fiber 

CONDENSATE DATA: 

INTEGRATED OPS SAMPUNG DATA: 

BAG PUMP NO. Bf-1 BOX NO. XR- /' BAG NO. - 3 

SIZE: 44 L. BAG m m ~ ~ c :  Tedlar 
IN. Hg fl C~/MIN AT r3 PRmST LEAK CHECK 

TIME STm. ( H W  TIME END: (HRS) 

W P U N G  RATE: *O0 cc/MIN OPERATOR: D. S m i t h  
S/N OF O2 I - 2 3;7,73= 

&4R PRESS. a9- YL'IN kig H20 f ;  

ANALVZER USED TO MONiTOR TRAIN O W :  

PITOT NO. cp .840 

NOZZLE NO. N1-3 NOZZLE DIA . z5c7 IN. 
AIR-8 





EPA METHOD 2 FIELD DATA 
FLuJ OAT OF PAP& 

scmnc OF 
CROSS-SECTION 

AIR-2 



i 

! I  

I '  

IMPINGER NO. 2 

IMPINGER NO. 3 

CONDENSER :{;.: 

OEslCcAM l 3 i . r  

TOTAL 
1. 

I 
I 
. .  

1: 
1; 

".. 
> 

t 3 i z -  3 

?&. 

EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A . C . S .  CROOKSTON MEWOO 5 
SOURCE No. 1 Pulp Dryer Stack DATE 2-23-43 TEST 2 -  RUN 1 

SAMPLE TRAN LEAK CHECK: 

P R W .  (50.02 CFM AT 15 IN. Hg ( v a c ) B  PO- W C F M  AT /c) IN. Hg' (vac) 

PARTICULAE' CATCH DATk 

N0.S OF FILTERS USED: /Y-?5- Glass Fiber 

I I 
.. - .- 

I 

INTEGRATED GAS SAMPLING OAT& 

BAG PUMP NO. dP- 1 / BOX NO. $.e- / BAG NO. 

BAG m m k  Tedlar SIZE: L 
PRmST Lw( CHECK 0 CC/MIN AT' 

W P U N G  RATE *O0 cc/MIN OPERATOR: D. S m i t h  

IN. Hg 7 c. 

l lME START: n < H R S )  TIME END A - ( H R S )  

S/N OF O2 ANALYLER USED TO MONITOR TRAlN OLIRET: / 3 3  773 

PITOT NO. pl- k cp .840 

EAR. PRESS. -IN Hg H20 37 Z 

NOZZLE NO. NOZZLEDIA , 25-G IN. 1 
i AIR-8 
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EPA METHOD 3/4/5 FIELD DATA 

SAMPLE Tt?" LEAK CHECK: 

PREIEST: ((0.02 CFM AT 15 IN. Hg (vac) a POSTESt e' CFM AT /D IN. Hg' ( v a c ) w  

PARTICULAe CATCH DATA! 

N0.S OF FILTERS USED: /w7  . Glass Fiber 

CONDENSATE DATA! 

1 I WEIGHT (a) 1 .a, . . - . . . . J 
DI!TERENCE 

m 
' FINAL TARE . 

IMPINGER NO. 1 g i t  > 2 0 0  /Lrz. , 
IMPINGER NO. 2 

IMPINGER NO. 3 
I v I 

CONDENSER 

DESICCANT I323 '?/7 6. 
I I I 

TOTAL I I d s-g 

INTEGRATED GAS SAMPLING DATA: 

BAG PUMP NO. f l p - /  BOX NO. gg-/ ENG NO. z 
BAG ~ ~ L A L :  Tedlar SIZE L 
PRmST Lw( CHECK: 0 cc/MIN AT 7-r IN. Hg 

TlME START: a ( H R S )  TlME END: '2Tcz (HRS) 

SAMPLING RATE: 200 cc/MIN OPERATOR: D.  S m i t h  

S/N OF O2 ANALYZER USED TO MONrrOR F A I N  0- / 3  3'77Lz 

PKOT NO. cp ,840 p l -  

&4R PRDS. J9. vL'lN Hg H20 3 9  1. 
NOZZLE NO. N1- 3 NOZZLE DIA IN. 

AIR-8 
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EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A.C.S .  CROOKSTON METHOD 5 
SOURCE No. 1 P u l p  Drver Stack D A T E , ~ - B - ? ~ T E S T  RUN- 

PARTICULA~ CATCH DATk 
~ 

NOS OF FllTERS USED: /uv/Y Glass Fiber  

CONDENSATE DATA: 

I I I 

TOTAL I I L5-/ I 

INTEGWTED GAS SAMPUNG DATA: 

BAG PUMP NO. fir- 1 BOX NO. BAG NO. 

BAG mmv\c: Tedlar SIZE: L 

TIME STm. u ( H R S )  nm END: H5-Y (HRS) 

SAMPLING RAE *O0 cC/MIN OPERATOR: 0. S m i t h  

IN. Hg -2 0 PRmST LEAK CHECK c. cc/MIN AT 

S/N OF O2 ANALYZER USED TO MONITOR W N  0- /33775 

..3 





VELOCW TEMPERANRE 
PRESSURE OF GAS FRACTION OF DISTANCE FROM DISTANCE 

EN0 OF TMVERSE 
POINT NO. 

(IN WC) 
DlAMEER STACK WALL (IN.) PORT 



EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A. C. S .  CROOKSTON METHOD 5 
SOURCE Nn 2 Pulo  Drver % t a r k  DATE . * . T E S T  L R U N  

SAMPLE TRPIN LEAK CHECK: 

PREESk (10.02 CFM AT 15 IN. Hg (vac)& POSTTEST: &?Cm AT /i' IN. H g  ( v a c w  

PAR71CUlATE C4TCH LXTA: - 
NOS OF FILTERS USED. /4/y:? Glass F i b e r  

CONDENSATE DATk 

INIEI;RATcD 09s SAMPLING DATA: 

BAG PUMP NO. ' BOX NO. - I?$ - BAG NO. 

PRmST LEAK CHECK: c. cc/MIN AT IN. Hg 

llME START: / @ /O (HRS) TIME END: /'>-:' (HRS) 

OPERATOR: E!. S m i t h  

t 

BAG MAmw: Tedlar SIZE: A 4 . L  
z C' 

W P U N G  RATE L c c / M I N  

S/N OF O2 ANALYZER USED TO MONITOR F A N  OUlLEk 1 3 3 7 7 s  

PnOT NO. P1-  k q, .840 

BAR. PRESS.v7%71N Hg H20 3 i /  X 

NOZZLE NO. NOZZLE DIA .' /'U IN. 
AIR-8 





EPA METHOD 3/4/5 FIELD DATA 

PROJECT NAME A.C.S. CROOKSTON MEMOD 5 
SOURCE N n  2 P u l ~  Drver S t a r k  iJA <2-,7J/-Lj3TF~ 3 RUN .Z- 

PARTICULATE WTCH DATA: 

NOS OF FILTERS USED: 

- 
/,Y3 7 Glass Fiber 

CONDENSATE DATA: 

I I 

IMPINGER NO. 1 I B Y 3  - L O O  B Y 3  
% IMPINGER NO. 2 1 I I - I 

IMPINGER NO. 3 I I 
I CONDENSER I I I I 

INTEGRATED GAS SAMPLING DATA: 

BAG PUMP NO. 1 BOX NO. hA 2. BAG NO. 3 ' -) 

MG MAmw-: Tedlar SIZE: 44 L .  

nME START: (HRS) nME END: &(HRS) 

S/N OF O2 

PITOT NO. P1- d 

7- 0 
PRmST Lw( CHECK: c' cc/MIN AT IN. Hg 

W P U N G  RATE: -cc/MIN OPERATOR: 4. S m i t h  
ANACYLER USm TO MONITOR 'IRAIN O m .  /3a 3/ 7 5  

cp .840 
H20 3c X B4R PRESS. B I N  Hg 

NOZZLE NO. NOZZLE O k  . 2 5-LrlN. 
AIR-8 





EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A.C.S.  CROOKSTON M N O D  5 
SOURCE 40 2 PulD Drwr S t a r k  3-7V-73TEsr 7 RUN '3 

7 

%J4pLE TR" LEAK CHECK: 

PREIEST: ((0.02 CFM AT 15 IN. Hg ( v o c ) ~ P O s 1 T E s T :  I'O('CFM AT k IN. Hg! (vac) 

PARTICULATE CATCH DATA: 

N O S  OF FILTERS USED: / Y Y ' t  Glass Fiber 

CONDENSATE DATA: 

INTEGR4TEL3 Ces SAMPLING DATA: 

BAC PUMP NO. BOX NO. j ? i ? -  / BAG NO. 9 
7 

BAG Tedlar SIZE: 44 L .  

P R m S T  LEAK C H E W  '' cc/MIN AT f. IN. Hg 

TIME START: m ( H R S )  llME END // (HRS) 

SAMPLING RATE: L c c / M I N  OPERATOR: 8. Smith 

S/N OF O2 ANACYZER UsOD TO MONITOR W N  Ou7cEI: 133 7 7R 

PITOT NO. pl- cp .840 

BAR. PRESS. 2 5 . f  7 IN Hg 

NOZZLE NO. 

H20 75- X 

NOZZLE DIA 75--c. IN, 





SCHEMATIC OF 
CROSS-SEC710N 

c " I  I I 

------I- 
TEMP. MEAS. TOOL & S/N: ~ ~ i ~ ~ n /  s-G 

PRESSURE 
(IN WC) 

AIR-2 



EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A . C . S .  CROOKSTON METHOD 5 
SOURCE Jill 2 P u l D  Drver Stark DATEJZ&~TESTL/RUN 1 

SAMPLE R3" LW( CHECK: 

PRETEST: (50.02 CFM AT 15 IN. Hg ( v a c ) p O m .  CFM AT IN. H i  ( v a c ) w  

PARTICULATE Q4TCH M T A  

N0.S OF FILERS USED. /f29 Glass Fiber 

CONDENSATE DATA 



! 

'I " 



I 

lTEM 

IMPINGER NO. 1 

IMPINGER NO. 2 

IMPINGER NO. 3 

I 

WaGm (9) 
DIFFERENCE ' FINAL TARE 

7'7s- 2 200 5-75' 

EPA METHOD 3/4/5 FIELD DATA 

TOTAL I 

SAMPLE TR" Luu( CHECK: 

PREEST ((0.02 CFM AT 15 IN. Hg (vac) POSTTEST: e CFhl AT /b IN. Hg! (vac) 

I S 8 S  

PARTICULATE LXTCH MTA: - 
N0.S OF FILERS USED. /E7 Glass F i b e r  

INTEGRATED GAS SAMPLING DATA: 

BAG PUMP NO. fir. BOX NO. BR ' 1 BAG NO. 'z-' 
BAG T e d l a r  SIZE ALL!% 

z. G 
TIME END: /T/5-(HRS) 

P R m S T  W CHECK: CC/MIN AT' IN. Hg 

TlME START: X ( H R S )  

SAMPLING RATE =cC/MIN 

S/N OF 0; 

PnOT NO. ''- k, cp .840 

EAR. PRESS. j .  .73 - $/C IN ng H20 X 

NOZZLE NO. N1- NOZZLE D K  , 2 .C-c  IN. 

OPWTOR 4. Smi th  

ANALYZER USEU TO MONlTOR TRAlN OURET: /37777p 

/ 

AIR--8 
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SAMPLE T R A N  Lw( CHECK: 

PREE% ((0.02 CFM AT 15 IN. Hg (vac) z w P O m .  CFhl AT 2 IN. Hg! (vac)<= 

PARTICULATE CATCH DATA: 

N0.S OF FILTERS USED: /Y3/ Glass Fiber 

CONDENSATE OATk 

INlEGRAmD GAS SAMPLING DATA: 

BAG PUMP NO. k’f 1 BOX NO. a BAC NO. 3 

BAG Tedlar  SIZE: 44 L .  

PRmST LEAK CHECK: eJ cc/MIN AT IN. Hg 

TIME START: &(HE)  TIME END: --3C’ (HRS) 

W P U N G  RATE: a c c / M I N  O P ~ T O R :  4. Smith 

S/N OF O2 ANALYZER USED TO MONITOR TRAIN OUlLEk / 5777 

PmOT NO. P1- cp .840 

&9R PRES. IN Hg H20 X 

NOZZLE NO. NOZZLE DIA 2.2-i-c3 IN. 
AIR-8 
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SCHEMATIC OF 
CROSS-SECIION 



EPA METHOD 3/4/5 FIELD DATA 

PROJECT ME A . C . S .  CROOKSTON METHOD 5 
SOURCE Nn 2 P u l ~  Drver S t a r k  2-dL .?-?TEST < RUN 1 

WOGm (9) 
m DIFFERENCE ' FlNAL TARE 

IMPINGER NO. 1 7 e /  1 2 C O  5 V ?  
IMPINGER NO. 2 I 
IMPINGER NO. 3 

- 

SAMPLE TRPIN LEAK CHECK: 

PRETEST: (50.02 CFM AT 15 IN. Hg ( v a c m  POSllEsR CFM AT /o IN. Hg ( v a c ) e  

PARTICULATE CATCH DATk 

NOS OF FlLTERS USm. /f22 G l a s s  Fiber 

I I I I 
~~ 

CONDENSER 

INTEGRATED GAS SAMPLING OAT& 

B9G PUMP NO. 6f- / BOX NO. 68-  / BAC NO. / 
BAG Tedlar SIZE: 44 L .  

P R m S T  LEAK CHECK: 0 cc/MIN AT' 2 0 IN. Hg 

l lME START. M ( H R S )  

W P U N G  RATE: -cc/MIN OPERATOR 4. S m i t h  

S/N OF O2 

PlTOT NO. P1- L cp .840 

W. PRESS. 

NOZZLE NO. N1-3 NOZZCE DIA . 2Fo IN. 

l lME END a - ( H R S )  

,7 g ANALYZER USED TO MONITOR IRAN OULER 1 3  3 7 

Jy- TJ IN Hg W O Z X  

AIR-a 





PARTlCUlATE C4TCH DATA: 

NOS OF FILTERS U S m  i?'-?z Glass  Fiber 

CONDENSATE DATA: 

INTEGRATOD GAS SAMPLING DATA: 

E4G PUMP NO. -. BOX NO. .dfi / BAG NO. 

BAG HATERw T e d l a r  SIZE: 44 L. 

IN. Hg 2 L  P R W  LW( CHECK: 6' cc/MIN AT 

TIME START. E ( H R S )  TIME E N D / 7 - a ( H R S )  

SAMPLING RATE: L c C / M I N  

S/N OF O2 

PITOT NO. P1- 6 cp ,840 

BPR. PRESS. D I N  Hg H20 2y X 

NOZZLE NO. NOZZLE D k  5 c" IN. 

OPERATOR: 0. S m i t h  

ANALYZER USED TO MONITOR W N  0- I 3 3 s* 

7 -  

A I R 4  



, 
X 

9-2 
& ;  I O  

rl 



- EPA METHOD 3/4/5 FIELD DATA 

PROJECT WE A .  C .  S. CROOKSTON M m O D  5 
SOURCE No 2 Pu lo  Drver Stark D A T E M T E S  5 RUN 3 -- 

SAMPLE TRAN Lw( CHECK: 

PRETEST: (50.02 CFM AT 15 IN. Hg (vac) PO-. (‘’Cmt AT /o IN. Hg ( v a c ) w  

PARTlCULATE WATCH DATA: - 
NOS OF FILTERS USED: /%C Glass Fiber 

CONDENSATE DATA: 

INTEGRATED GAS SAMPUNG DATA: 

BAG PUMP NO. BOX NO. * BAG NO.- -5 I? p- 1 
BAG Tedlar SIZE: 44 L .  

PREEST LEAK CHECK: 0 C~/MIN AT. * IN. Hg 

TIME START: O X ( H R S )  

W P U N G  RATE: L c c / M I N  

SJN OF O2 ANACYZER USED TO MONITOR Tf?” OUlLEr: 

TIME END: /(HRS) 

OPERATOR: 4. Smi th  
/3377j$ 

PmOT NO. P1- L Q ,840 

BAR. PRESS. IN Hg H20 2 s  x 
NOZZLE NO. NOZZE DIA - 2 l-G IN. 

. 





....’ 

Bay West Inc 612.291.0456 @ Bay West Analytical Laboratory Five Empire Drive FAX 291.0399 
Si Paul, Minnesota 1~BW~279~Cd56 

55103-1861 

March 15, 1993 

Bay West Environmental Services 
5 Empire Drive 
St. Paul, MN 55103 

Attn: Mr. Tim Nelson 

Bay West Environmental services Project No.: 920441  
(COC: AN-1519, AN-1520, AN-1521, AN-1522, ii AN-1523) 
Bay West Laboratory Project ID: 5-3425 
Samples Collected: March 1, 1993 

The following are results from the samples you submitted for 
analysis on March 1, 1993. 

The data is enclosed in the following report. 

) 
Please contact me if you have any questions or comments. 

Sincerely, 
... 

Peter Hanson 
Laboratory Manager 

PH/ lY 

encl. 



TABLE 1 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) 
--_____________.________________________..--------------------------- 

TEST NO. : 1 RUN 1 RUN 2 

DATE OF TEST 22-Feb-93 22-Feb-93 

DRY BASIS (ORSAT), % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 9.03 9.67 

OXYGEN 10.42 9.76 

CARBON MONOXIDE NM NM 

NITROGEN 80.55 80.57 

WET BASIS (ORSAT), % - _ _ - - - _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

4.67 4.95 

5.39 5.00 

NM NM 

41.65 41.26 

~. 48.29 48. a0 

29.86 29.94 

24.13 24.11 



TABLE 2 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

' RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST NO. : 1 RUN 1 RUN 2 

DATE OF RUN 22-Feb-93 22-Feb-93 
_ _ _ _ _ _ - - _ _ _  - - - - - - - - - -  

RUN START TIME 1200 1420 
RUN END TIME 1340 1600 

STACK STATIC PRESSURE ( i n .  H 2 0 )  -0.60 -0.60 
CROSS SECTIONAL AREA (Sq. f t . ) 19.634 19.634 
PITOT TUBE COEFFICIENT 0.840 0.840 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER ( r n l  . ) 0.00 0.00 
IMPINGER (rnl . ) 814.00 793.00 
DESSICCANT (grams) 7.00 5.00 
TOTAL (grams) 821.00 798.00 

' SAMPLE GAS MOISTURE CONTENT ( 8 )  48.29 48.80 

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE ( i n .  H a )  
AVG. ORIFICE PRESSURE DROPd 1 in .  H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS ( c f )  
STANDARD CONDITIONS (dscf)  

) 
t 

) 
TOTAL SAMPLING TIME (rnin.) 

., NOZZLE DIAMETER ( i n .  ) 
,j AVG. STACK GAS TEMP.. (degrees F) 

AVG. STACK GAS VELOCITY ( f t / s e c )  

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

) PARTICULATE COLLECTED 
FILTER CATCH (9) 
PROBE WASH (a) 

') IMPINGER CATEH (a) 

1.039 
. 29.~30 

0.57 
94 

42.67 
41.40 

96 
0.250 

' .  209 

49.58 

58413 
23301 

106.67 

1.039 
29.30 
0.52 

94 

40.62 
39.44 

96 
0.250 

210 

49.63 

58464 
23076 

102.61 

0.0752 0.1337 
0.1101 0.0984 
0.0703 0.0722 . ~~ 

' TOTAL PARTICULAT~ COLLECTED (9) 0.2556 0.3043 

) PARTICULATE CONCENTRATION 
ACTUAL ( a r / ac f )  
DRY STA6AkD (gr /dscf)  

0.0380 0.0470 
0.0953 0.1191 

19.028 23.550 . I  PARTICULATE MASS RATE ( lb /h r )  



TABLE 3 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) 
--______________________________________-----.----------.-.---------- 

TEST NO.: 2 RUN 1 RUN 2 ,RUN 3 

DATE OF TEST 23-Feb-93 23-Feb-93 23-Feb-93 

DRY BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

6.71 

13.15 

NM 

80.14 

4.08 

8.00 

NM 

48.75 

'. 39.17 

29.60 

25.06 

6.12 

13.86 

NM 

80.02 

6.05 

13.93 

NM 

80.02 

3.76 

8.52 

NM 

49.19 

38.53 

29.53 

25.09 

3.75 

8.65 

NM 

49.66 

37.93 

29.53 

25.15 



TABLE 4 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 1 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 

TEST NO.: 2 RUN 1 RUN 2 RUN 3 
--____________._________________________----------------------------- 

_ _ _ _ _ _ _ _ _ _ _  _ _ _ _ _ - _ - - _  _ _ _ - - - - - - _  
DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (Sq. ft.) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml. 
IMPINGER (ml. ) 

TOTAL (grams) 
DESSICCANT (grams) 

SAMPLE GAS MOISTURE CONTENT ( % )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS METER TEMP. (degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS (dscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in. ) 
AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/SeC) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (9) 
IMPINGER CATEH (g) 
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

23 - Feb- 93 
835 

1015 

-0.65 
19.634 
0.840 

0.00 
693.00 

3.00 
696.00 

39.17 

1.039 
. 29.40 

0.88 
99 

52.73 
50.91 

96 
0.250 

~. 207 

52.98 

62418 
29486 

103.65 

0.0478 
0.1106 
0.0604 
0.2188 

0.0313 
0.0663 

16.763 

23 - Feb- 93 
1050 
1230 

-0.65 
19.634 
0.840 

0.00 
652.00 

6.00 
658.00 

38.53 

1.039 
29.40 
0.82 

98 

51.11 
49.44 

96 
0.250 
208 

52.86 

62273 
29663 

100.06 

0.0887 
0.0961 
0.0567 
0.2415 

0.0359 
0.0754 

19.166 

23 - Feb- 93 
1315 
1455 

-0.65 
19.634 
0.840 

0.00 
645.00 

6.00 
651.00 

37.93 

1.039 
29.40 
0.85 
100 

51.99 
50.17 

96 
0.250 

209 

52.93 

62355 
29946 

100.57 

0.0685 
0.1198 
0.0431 
0.2314 

0.0342 
0.0712 

18.271 



TABLE 5 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) 
--_-._____________--____________________------.---------------------- 

TEST NO.: 3 

DATE OF TEST 

DRY BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), S; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

RUN 1 RUN 2 RUN 3 

24-Feb-93 24-Feb-93 24-Feb-93 

5.57 5.02 4.55 

14.45 15.10 15.63 

NM NM NM 

79.98 79.88 79.82 

3.58 3.29 3.07 

9.30 9.88 10.53 

,NM NM NM 

51.47 52.29 53.77 

’ .  35.64 34.54 32.64 

29.47 29.41 29.35 

25.38 25.47 25.65 



TABLE 6 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 

TEST NO.: 3 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (Sq. ft. ) 
PITOT TUBE COEFFICIENT 

SAMPLE GAS MOISTURE ANALYSES 

SAMPLE GAS MOISTURE CONTENT ( % )  

DRY GAS METER COEFFICIENT 
BAROMETRIC PRESSURE (in. Hg) 
AVG. ORIFICE PRESSURE DROP (in. H20) 
AVG. GAS METER TEMP. (‘degrees F) 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (Cf) 
STANDARD CONDITIONS (dscf) 

NOZZLE DIAMETER (in. ) 
TOTAL SAMPLING TIME (min.) 

AVG. STACK GAS TEMP. (degrees F) 

AVG. STACK GAS VELOCITY (ft/sec) 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

ISOKINETIC VARIATION. % 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (9) 
IMPINGER CATCH (g) 
TOTAL PARTICULATE COLLECTED (g) 

PARTICULATE CONCENTRATION 

DRY STANDARD (gr/dscf) 

PARTICULATE MASS RATE (lb/hr) 

ACTUAL (gr/acf) 

RUN 1 
- -_._______ 

24 - Feb- 93 
1010 
1150 

-0.85 
12.306 
0.840 

0.00 
428.00 

2.00 
430.00 

35.64 

1.039 
. 29 ..43 

0.44 
88 

37.13 
36.57 

96 
0.190 

~. 195 

61.72 

45571 
23190 

102.72 

0.0502 
0.1111 
0.0296 
0.1909 

0.0410 
0.0806 

16.013 

24 - Feb- 93 
1230 
1410 

-0.85 
12.306 
0.840 

0.00 
683.00 

9.00 
692.00 

34.54 

1.039 
29.43 
1.26 

94 

63.25 
61.77 

96 
0.250 

195 

61.59 

45475 
23547 

98.70 

0.0664 
0.1714 
0.0635 
0.3013 

0.0390 
0.0753 

15.192 

24 - 9 3  Feb- 
1440 
1620 

-0.85 
12.306 
0.840 

0.00 
637.00 

7.00 
644.00 

32.64 

1.039 
29.43 
1.31 
100 

64.78 
62.61 

96 
0.250 

195 

61.38 

45322 
24147 

97.55 

0.0647 
0.1599 
0.0521 
0.2767 

0.0363 
0.0682 

14.116 



TABLE 7 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST NO.: 4 RUN 1 RUN 2 RUN 3 

DATE OF TEST 25-Feb-93 25-Feb-93 25-Feb-93 

DRY BASIS (ORSAT), %- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

3.18 3.74 3.75 

17.25 16.59 16.56 

NM NM NM 

79.57 79.67 79.69 

2.36 2.64 2.67 

12.79 11.72 11.79 

NM NM NM 

58.98 56.29 56.73 

' .  25.88 29.35 28.81 

29.20 29.26 29.26 

26.30 25.96 26.02 



TABLE 8 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
~OURCE/SITE: NO. 2 PULP DRYER STACK 
RESULTS OF PARTICULATE LOADING DETERMINATIONS - EPA METHOD 5 

TEST NO.: 4 

DATE OF RUN 
RUN START TIME 
RUN END TIME 

STACK STATIC PRESSURE (in. H20) 
CROSS SECTIONAL AREA (sa. ft.l 

2 5 - Feb- 93 
910 
1150 

-0.76 
12 - 3 0 6  .--a- ~ - - ,  

PITOT TUBE ~~ COEFFICIENT 0.840 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml . ) 
IMPINGER (41. ) ' 

TOTAL (grams) 
DESSICCANT (grams) 

0.00 
463.00 

8.00 
471.00 

SAMPLE GAS MOISTURE CONTENT ( % )  25.88 

DRY GAS METER COEFFICIENT 1.039 

AVG. ORIFICE PRESSURE DROP (in. H 2 0 )  1.32 
BAROMETRIC PRESSURE (in. Hg) . 29.40 
AVG. GAS METER TEMP. (.degrees F) 89 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONDITIONS idscf) 

TOTAL SAMPLING TIME (min.) 
NOZZLE DIAMETER (in.) 

64.47 
63.54 

96 
. 0 -250 . , ~~ ~~~~~~~~~~ 

AVG. STACK GAS TEMP. (degrees F) > .  193 

AVG. STACK GAS VELOCITY (ft/sec) 58.97 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

43538 
25591 

ISOKINETIC VARIATION. % 93.42 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (g) 
IMPINGER CATCH (a) 

0.0390 
0.1360 
0 . 0 4 4 0  . . . ~ _ .  

TOTAL PARTICULATE' COLLECTED (9) 0.2190 

PARTICULATE CONCENTRATION 
ACTUAL (gr/acf) 
DRY STANDARD (gr/dscf) 

0.0313 
0.0532 

PARTICULATE MASS RATE ( lb /h r )  11.667 

25 - Feb- 93 
1135 
1315 

-0.76 
12.306 
0.840 

0.00 
575.00 
14.00 

589 .OO 

29.35 

1.039 
29.40 
1.49 
100 

69.20 
66.78 

96 
0.250 

194 

59.42 

43872 
24558 

102.32 

0.0521 
0.1017 
0.0420 
0.1958 

0.0253 
0.0452 

9.524 

25 - Feb- 93 
1350 
1530 

-0.76 
12.306 
0.840 

0.00 
547.00 
14.00 

561.00 

28.81 

1.039 
29.40 
1.43 
105 

68.16 
65.29 

96 
0.250 

194 

60.19 

44437 
25036 

98.12 

0.0430 
0.1241 
0.0350 
0.2021 

0.0269 
0.0478 

10.251 



TABLE 9 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF ORSAT & MOISTURE ANALYSES - EPA METHODS 3 & 4 (%V/V) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TEST NO.: 5 RUN 1 RUN 2 RUN 3 

DATE OF TEST 26-Feb-93 26-Feb-93 26-Feb-93 

DRY BASIS (ORSAT), % 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WET BASIS (ORSAT), % 
- _ _ - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  

CARBON DIOXIDE 

OXYGEN 

CARBON MONOXIDE 

NITROGEN 

WATER VAPOR 

DRY MOLECULAR WEIGHT 

WET MOLECULAR WEIGHT 

NM = NOT MEASURED 

3.92 

16.37 

NM 

79.71 

2.80 

11.69 

NM 

56.93 

.. 28.58 

29.28 

26.06 

3.60 

16.76 

NM 

79.64 

2.60 

12.10 

NM 

57.51 

27.70 

29.25 

26.12 

3.46 

16.93 

NM 

79.61 

2.53 

12.37 

NM 

58.17 

26.94 

29.23 

26.21 



TABLE 10 

CLIENT: AMERICAN CRYSTAL SUGAR, CROOKSTON 
SOURCE/SITE: NO. 2 PULP DRYER STACK 

RESULTS OF PARTICULATE LOADING DETERMINATIONS - - _ _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - -  
TEST NO.: 5 RUN 1 

DATE OF RUN 2 6 - Feb- 93 
RUN START TIME 805 
RUN END TIME 945 

STACK STATIC PRESSURE (in. H20) -0.82 

- - _ _ _ _ _ _ _ _ _  

CROSS SECTIONAL AREA (Sq. ft . ) 12.306 
PITOT TUBE COEFFICIENT 0.840 

SAMPLE GAS MOISTURE ANALYSES 
CONDENSER (ml . ) 
IMPINGER (ml. ) .  

TOTAL (grams) 
DESSICCANT (grams) 

0.00 
581.00 
7.00 

588.00 

SAMPLE GAS MOISTURE CONTENT ( % )  28.58 

DRY GAS METER COEFFICIENT 1.039 
BAROMETRIC PRESSURE (in. Hg) 29.52 
AVG. ORIFICE PRESSURE DROP (in. H20) ‘ 1.57 
AVG. GAS METER TEMP. (degrees F) 93 

VOLUME THROUGH GAS METER 
AT METER CONDITIONS (cf) 
STANDARD CONbITIONS (dscf) 

TOTAL SAMPLING TIME (min. ) 
NOZZLE DIAMETER (in. ) 

70.42 
69.20 

96 
0.250 

AVG. STACK G G  TEMP.. (degrees F) ~ 195 

AVG. STACK GAS VELOCITY (ft/SeC) 61.34 

VOLUMETRIC FLOWRATE 
ACTUAL (acfm) 
DRY STANDARD (dscfm) 

45293 
25677 

ISOKINETIC VARIATION. % 101.40 

PARTICULATE COLLECTED 
FILTER CATCH (g) 
PROBE WASH (g) 
IMPINGER CATCH (a) 

0.0480 
0.1581 
0.0436 

~ . ~ - .  
TOTAL PARTICULATZ’ COLLECTED (9) 0.2497 

PARTICULATE CONCENTRATION 

DRY STANDARD (gr/dscf) 
ACTUAL (gr/acf 0.0316 

0.0557 

PARTICULATE MASS RATE (lb/hr) 12.256 

26-Feb-93 26-Feb-93 
1020 1230 
1200 1410 

-0.82 -0.82 
12.306 12.306 
0.840 0.840 

0.00 0.00 
547.00 532.00 
10.00 10.00 
557.00 542.00 

27.78 26.94 

1.039 1.039 
29.52 29.52 
1.49 1.61 
100 104 

70.37 71.88 
68.19 69 -25 

96 96 
0.250 0.250 
194 196 

59.12 61.21 

43647 45191 
25072 26167 

102.33 99.57 

0.0452 0.0509 
0.1573 0.1656 

0.0457 0.0412 
0.2437 0.2622 

0.0317 0.0338 
0.0552 0.0584 

11.852 13.106 



. @Bay West Analytical Laboratory Bay Wesl Inc. 
Five Empire Drive 

612-291-0456 
FAX 291.wI19 

SI PaulWnnesola 
! 55103-1867 

1 LAB NO: 3q25 TEST NO: I 
RUN NO. '- 

L&s4' DATE : ~ 7:- SOURCE: I Pclo I ) r / r r  5bLk 
S I T E :  OR 
LOCATION: ACS ANALY 

b u : + - - e c  : W P  ~ ~ r r i 3  
SUMMARY OF PARTICULATE ANALYSES 

-- L a b  No .  -- Run N o .  T o t a l  C o r r e c t e d  W t .  IQ 

3.349- 9Sl I 0.2.556 

33%\-'463 2- a 

i 
BLANK VALUE ANALYSES 

ACETONE : 

1.: 

I 

.$ 

-- L a b  N o .  F i n a l  W t .  Is), Tare Wt.0 Gain (cl) r e s i d u e L  

5L2L 2 I. 22 3 4  - 2l.222.ci = o,cc,I 

CONDENSIBLE ORGANICS 

-- L a b  N o .  F i n a l  W t .  I s )  Tare W t .  Iq). Gain Jq) f res idue1  
- I 37,s 79  2 - 134,57'i(ilS - 2hQ2- h.ooJ3 

R e s i d u e  (q). V o l u m e  (1) u 
0.CoI '5 f I = O.W/3 

NOTE: ( 1 )  = L i t e r  
(9) =Gram 
( g  f 1) =gram per  l i ter  



Eay\Tesl InC 6l?-PJI-O4% lp Bay West Analytical Laboratory 
FWC trnDllC OCWC rnr I$' 001'1 

LAB NO: 3L\25 
SOURCE: I P/ \P  DiJrrst*.lr 
S I T E :  L & G  
LOCATION : C% 

TEST NO: I 
RUN NO: I 

ANALYm: 
DATE: 3 - q - 4 7  

F I L T E R S  

Lab N o .  F i n a l  Wt. (4) Tare Wt.0 G a i n  Cql 

/). (3% 2 
_ _  

- - 
- - 

- o.L.333 
73'15d 0. &$5 - 

TOTAL />. 0752 

Probe & Front Half wash 
Lab N o .  F i n a l  Wt.fa) Tare Wt.0 G a i n  (a 

SUMMARY aF CORRECTED TOTALS (a) 

RUN N O .  F ILTER PROBE WASH IMp. CATCH TOTAL 

I 0,075~ + 0 , l l O l  + 0 ,0703 = 0,2556 



T E S T  NO: I 
RUN NO: 3- 
DATE : . -  
ANALYST: C J  

SUMMARY O F  CORRECTED TOTALS (e 
_ -  RUN NO. F ILTER PROBE WASH IMP. CATCH TOTAL 

c.2 0. 1337 + 0. O q d  o,a722 = 0. 34-3 



@Bay West Analytical Laboratory Bay West Inc. 
Five Empire Drive 

612-291-0456 

FAX291-OW9 

SI Paul Minnesota 

55103 1867 

' LAB NO: ~ 4 2 . 5  TEST NO: 2 
1 SOURCE: I Drier s t G &  RUN NO.'S I ,  2. 7 

SITE: C>aOk54"0 DATE: 3 - 4 - q 3  ' 

LOCATION: A LS ANALYST - 8 c 5 5 c  
Ea.,, < 4-f~ <,;L ' 5 P 

SUMMARY OF PARTICULATE ANALYSES I 

Run No. Total Corrected Wt. (a -- Lab No. -- 
3 376 -467  I O.ZIw4 

3 3 4  71 -7 73 3 0, 23111 

3346'6-770 ? 0. 2415 

1 BLANK VALUE ANALYSES 

) 
NOTE: (1) =Liter 

(9) =Gram 
(g/ 1) =gram per liter .I 



(9 Bay West Analytical Laboratory 

I 

S I T E :  

TEST NO: 2- 
RUN NO: I 

SUMMARY OF CORRECTED TOTALS (9) 

RUN NO. F I L T E R  PROBE WASH IMp. CATCH T3TAL 

I 0.0117~f + 0 . 1 1 0 6  + o.0bL/ = 0.21 g y  



TEST NO: 2 
RUN NO: 2 

.q 3 DATE: _ -  
ANALYST : 

F I L T E R S  

G a i n  (ql 

= 00%4;7 

' -- Lab N o .  Final Wt.(a Tare 

- - - O. 5 7 d  - 33469 0.6613 1 

TOTAL 0 1 OSTY7 

SUMMARY OF CORRECTED TOTALS (e 
RUN NO.  FILTER PROBE W A S H  IMP. CATCH TOTAL 

a O.O%Y~ + 0 .046)  + 0.0567 = 0 . ~ ~ I l . 5  



Bay Wesl Inc 617.29 I-On% 

rnr7al  mv ig Bay West Analytical Laboratory f w  I m w c  Diive 

LAB N O :  3Y25 

S I T E :  
LOCAT 

-7 T E S T  NO: 

F I L T E R S  

' .  Lab N o .  F i n a l  Wt.(q) Tare %dd- G a i n  (a 

1 
Probe ti Front H a l f  Wash 

Lab N o .  F i n a l  Wt. (9) Tare Wt. Csl. - G a i n  

CORRECTED TOTAL 0. l l 9 g  

IMPINGER CATCH 
\ 

Lab No. F i n a l  Wt. (qL Tare Wt. (a) G a i n  (aL 

' RUN N O .  F I L T E R  PROBE WASH IMP. CATCH TOTAL 
3 o.d'd5 + o.1lQd + (3 . 4 3 i  = 0,2231 L\ 



~ -.. 

: @Bay West Analytical Laboratory Bay Wesl Inc. 
Fix Empire Olive 

612-291-0456 

FAX291-w99 

SI Paul.Minnesoia 

I 55103- I867 

TEST NO: 3 
I SOURCE: 5 ck RUN NO.'S J ,  2, IZ 

LAB N;;N::z$5;5 

SITE: 5 0  DATE: 3 - 4  -'y 3' 
LOCAT ANALYST: E .  I - IpSs/e~ 

CLJI<WZCI !  3-rz-95 < r J p  
SUMMARY OF PARTICULATE ANALYSES I 

-- Lab No. _ _  Run No. Total Corrected Wt. fa 

3374-9 76 I 0. 1907 

, 33477-'4m 0.3013 

534%-\sK2 3 6, 2 7 6 7  

, ! 
BLANK VALUE ANALYSES 

ACETONE 

. .., ') .... 

Residuefq) Volume f 1) u 
0.0074 - - 0.001 1 0.126 

CONDENSIBLE ORGANICS 

-- Lab No. Final Wt. fa1 Tare Wt. fa) Gain jc!) f residue) 

3q-2 I3 9.57V3 )37,57KO = 1100J3 - 

Residuefq) Volume f 1) ZLL 
n. ocd'3 - - 0.00 I3 I I 

NOTE: (1) =Liter. 
(4) =Gram 
(g/l)=gram per liter 



FILTERS 



Bay WE:: Inc 61?-291-04Y, (9 Bay West Analytical Laboratory Five fmC.>,cOwe r n i  791 m!~ 

! 

LAB NO: 3L)2 5 
SOURCE: $ 2 0  r+r &cL 
S I T E :  
LOCAT 

0 n 
Acs 

3 
2 

T E S T  NO: 
RUN NO: 
DATE: 
ANALYST: 

_ -  4 $ 3  

F I L T E R S  

Probe & Front H a l f  Wash 

Lab N o .  F i n a l  W t . ( a  Tare Wt.tcr1 G a i n  (a 

CORRECTED TOTAL 0. 1 7 1 ~ 1  
) 

IMPINGER CATCH 
i Lab NO. F i n a l  Wt. (41. Tare wt.(sL - G a i n  & 

CORRECTED TOTAL n.Cd35 



Day Wesl Inc 612 i¶I.@:yJ 

I,.\ )$I rwl (9 Bay West.Analytical Laboratory F w f m n ~ i e D i ~ v c  

T: 
Rl 

EST NO: 3 
UN NO: 3 

3-4 -4 3 

F I L T E R S  

_ _  L a b  N o .  F i n a l  W t . ( a  T a r e  W t ' . ( 4 L  G a i n  (ql_ 

- 
BLANK o.=o (I)* 0. o d 3 ( g / l ) =  O.cmI \  

CORRECTED TOTAL o . O S z L \  

i 
GUMMARY OF CORRECTED TOTALS (U) 

j RUN NO.  F ILTER PROBE WASH IMp. CATCH TOTAL 

, 0 5 3 I  = 0,  a76 7 0. 6 6 4 7  + 0. 1594 + p 3 
j 

.3 



@.Bay West Analytical Laboratory Bay West Inc. 
Five Empire Drive 
SI Paul.MinneSOB 

55lC3-I657 

612-291-0456 

fAX29I-W99 

TEST NO:S L/ 
RUN NO. ' I ,  I,? 

LOCATION: A r 5  ANALYS 
E e v i 4 -  

SUMMARY OF PARTICULATE ANALY 

-_  Lab No. -- Run No. Total Corrected Wt. fq) 

WKZ- 9% I 0, 2 1 9 0  

334Vb-955 LL- 0 . 1 9 5  

3ysq - $ 9  I 3 0- %6l l  

\ 
BLANK VALUE ANALYSES 

ACETONE 

-- Lab No. Final Wt. (a Tare Wt. 14) Gain I S )  ( residue) 

CsJoOl 21. 2-237 - 21,2224 = 0.ool 

Volume 1) 
j 

Residue f q )  

I O . O C , I  I 0.126 = 0.0079 

CONDENSIBLE ORGANICS ) 

-- Lab No. Final Wt. Tare Wt. (9) Gain 14) f residue) 

n, a93 - ) 33002 I 34,5#3 - I3 %?Efo - 

) 
NOTE: (1) =Liter' 

(4) =Gram 1 (g/l)=gram per liter 



(5 Bay West Analytical Laboratory 

, LAB NO: 

S I T E :  
LOCAT 

IMPINGER CATCH 

L a b  N o .  F i n a l  Wt. (4) Tare Wt. (9) G a i n  f Q  -- 
- 137.75d = o.oJ~ld 

BLANK 0,660 ( I ) *  0.&3 ( g / l ) =  0. ow< 

- - - 339g5 137. W3J 

- 

CORRECTED TOTAL 0. GL\I(d 



/@ Bay West Analytical Laboratory 

: LAB N:L*. 
SOURCE: f! r 
S I T E :  
LOCAT 

IMPINGER CATCH 
I 

Lab  N o .  F i n a l  Wt. ( s )_  Tare Wt.0 G a i n  f d  -- 
r, .eLI 30 - - - - - 136,4699 

BLANK 0,770 (1) * 00013 (g/l)= 0. -10 

- ) 33qc%' \36.5129 

- 

CORRECTED TOTAL O,O.l10 

1 
SUMMARY OF CORRECTED TOTALS (Sl 

RUN NO. FILTER PROBE W- IMP. CATCH 

2 on>s1J 4- 0. jot7 -+ O.d!-20 = D 195d 

.,> 



L A B  NO: 3b.5 
SOURCE: p- Or& 5-b Lk 
S I T E :  C d 4  O h  

LO CAT^: k 5  

TEST NO: .I 
RUN NO: 3 
DATE : 3 -  9 - 4 3  
ANALYST,: I He& 

FILTERS 
I 

Gain (a -- L a b  NO. F i n a l  Wt. (a) Tare Wt.lq) 

- 6#.5767 ’ = 0 ,  (,L\3@ - - - /z.?ZUxL cj.h-147 

TOTAL 0. 0.1 30 
‘, 

Probe h Front Half Wash 
- Gain L a b  No. F i n a l  Wt. (4) Tare Wt. (4) 

33YU;S 2\,3167 

-- 
= ‘0.f2.50 - - 21.14/7 - - 

- I 

BLANK 0116 (I)* 0 , ~ ? 6 7 4 ( g / l ) =  0 . o C ~ ~ C l  (9) 
. .  

CORRECTED TOTAL 0,121l I ,? 

IMPINGER CATCH 
_i 

) 

) 

? 

Gain -- L a b  No. F i n a l  Wt. (4) T a r e  Wt. 142. 

3399 t ~ c J q , % 5 7 7  = 0 . 0 3 6 ~  1q2.rn37 - - - - 
- 

BLANK 0.76 (1)* oeol3 ( g / l ) =  O.f*IO 

CORRECTED TOTAL CY 6 3 5 G  

GUMMARY OF CORRECTED TOTALS t q l  

RUN N O .  FILTER PROBE WASH . IMP. CATCH TOTAL 

3 0 d . 3 0  f 0. 12q\ + O.Oi350 = (1, .%a2\ 
) 

? 

I ’  



@Bay West Analytical Laboratory Bay West Inc. 
Five Emnire Drive 

612-291-0456 

FAX291~W99 

BLANK VALUE ANALYSES 

ACETONE 

Lab No. Final Wt. (4) Tare Wt. (9) Gain fa) f residue) 
3qllool 21. 22239 - 2 /,222q = 6.001 
-- 

Residue(a Volumefl) u 
= o.cu79 

0.DOJ I 0 . / 2 6  

CONDENSIBLE ORGANICS 

Lab NO. Final Wt. (a) Tare Wt. (a) Gain 14) residuel -- 
I39.5@3 0. C O J  I - 134,57870 = 34-2- 

NOTE: (1) =Liter 
(g) =Gram 
(g/l)=gram per liter 



L A B  N O :  3$5 
SOURCE: z or+< 5tck 
S I T E :  CrDoVsSwL 
LOCATION : ACS 

FILTERS 

_ _  Lab NO. F i n a l  Wt.0 Tare Wt.0 - G a i n  

! 
Probe & Front H a l f  Wash 

Lab N o .  F i n a l  Wt.(qL Tare - G a i n  

CORRECTED TOTAL o. b 5 d  
I 

IMPINGER CATCH 
i F i n a l  Wt. (a Tare ?!?L&)- G a i n  &l Lab N o .  

,I 
GUMMARY OF CORRECTED TOTALS (a 

.... .. 



Bay wesl Inc. 61?-2;-015G 

F ~ V C  Emow OIWC rnr ?c: orno 
SI P2ul M~IlIlCSola 

(3 Bay West Analytical Laboratory 

55103 1 9 3  

J'  

.i: 3 
. . .  

.- 



. 

Bay Wesl Inc [,1?.2Si.O45C 

I:,, 7;: Ml’i iB Bay West .Analytical Laboratory 
fwe  tm”w DlW 
SI Pad M88IIWSQIa 

55101.18GI 

LAB NO: 342 5 
SOURCE: ck 

LOCATmN : A c s  
S I T E :  2 c 2 L i 2  

TEST NO: 5 
RUN NO: 3 
DATE: 3- 9-93 
ANALYST: 0 . IieSSW 
(?sddItuec/: 3 .  i 2 - = 3  SUP 

RUN NO. 

3 

SUMMARY O F  CORRECTED TOTALS (0)- 

FILTER PROBE WASH IMP. CATCH TOTAL 

0.osOcl + D ,1656 + 0 .nJ57 = 0. 2622 



BAY WEST STACK SAMPLING 
E.P.A. METHOD 3 ANALYSIS 

, 

,I 

~ V E R A G E  RUN 2 7.6 7 

) 

AVERAGE RUN 1 9. 0 3 

AVERAGE RUN 3 

CONCENTRATION (%v/v,dry) I 

I. 

AVERAGE RUN 1 i c  , V Z 

AVERAGE RUN 2 /?- f3  
AVERAGE RUN 3 

AVERAGERUN1 / - /6'0 i 
AVERAGE RUN 2 /- is22 

AVERAGE RUN 3 

i 



BAY WEST STACK SAMPLING 
E.P.A. METHOD 3 ANALYSIS 

JOB# 41d8YLi/ DATE OF ANALYSIS 2 - 2 3 - 7 3 
SOURCE I r .4Lr a R YLK LEAK CHECK PERFORMED Jd-s’ 
SITE S 7 A C  TECHNICIAN 3 W 4 Y M C  A -  5L,m - 
CITYISTATE CRookS’r , r ~ k !  TYPE OF FUEL yaA - 

co2 0 2  FO 

AVERAGE RUN 1 6 , 7 /  AVERAGE RUN 1 /x /r AVERAGE RUN 1 /- /‘5%-0 
AVERAGE RUN 2& 

AVERAGE RUN 3 6 , d  < AVERAGERUN3 1 3 . 9  3 AVERAGE RUN 3 / /?21 

) 

)AVERAGE RUN 2 L.. / .Z AVERAGE RUN 2 /, 1% 3- 

1 

.:i 9 



BAY WEST STACK SAMPLING 
E.P.A. METHOD 3 ANALYSIS 

JOB# 9m?eYY/ DATE OF ANALYSIS 2-2'- 7-2 
SOURCENO- 2 P ULP b / % C  LEAK CHECK PERFORMED Y.3- 
SITE 5 7 n c  x TECHNICIAN >LJAVNC A .  Y*,rAJ - 

I CITYISTATE C P c e ~ S 7 o r /  f i r /  . TYPE OF FUEL C 6 A  L - 

BURET READING CONCENTRATION (%v/v.dry) 
~ e ? . n t h t ~  

hl  

CO2 0 2  FO 

AVERAGE RUN 1 %. 5-7 AVERAGE RUN 1 / Y :  Y5- AVERAGE RUN 1 i ' ' 5 3 0  

)WERAGE RUN 2 5- 02. AVERAGE RUN 2 /3' AVERAGE RUN 2 /-/5%-f 

AVERAGE RUN 3 5-5- AVERAGE RUN 3 /5T6>7 AVERAGE RUN 3 / r g z -  



BAY WEST STACK SAMPLING 
E.P.A. METHOD 3 ANALYSIS 

JOB# 9 J O V V /  DATE OF ANALYSIS 2 - 25- 4 3 
SOURCE d9. .2 f ' c t ~ P  SZYff i  LEAK CHECK PERFORMED /ss 
SITE I' n 3 c L  TECHNICIAN b J A W C  A - F* lTH - 

- CITYISTATE L'PccKS ToJ; MA/. TYPE OF FUEL CP,q L 

..$ 



BAY WEST STACK SAMPLING 
E.P.A. METHOD 3 ANALYSIS 

JOB# 720 f / /  DATE OF ANALYSIS 2 - 24 - 4 3  
SOURCE &e. I P ~ ( L  P 3 LEAK CHECK PERFORMED YS 3- 
SITE Sr-c) TECHNICIAN b i ~ 4 ~ r / ~  A. Sh,i-~ - 
CITYISTATE P P r o X r  rod ~4 TYPE OF FUEL C O . + L  I 

CO2 0 2  FO 

AVERAGE RUN 1 /61 37 AVERAGE RUN I / . / 5 5 d  ) 
AVERAGE RUN 1 3 z 7 

JVERAGERUN2 3. 60 AVERAGERUN2 / 6. 76 AVERAGE RUN 2 1, /rd 0 
AVERAGE RUN3 3 .  y6 AVERAGE RUN 3 /d z? AVERAGE RUN 3 /, / q y v  



Calculation Equations 
@ Bay West 

Nomenclature. 

= Cross-sectional area of duct 

= Cross-sectional area of nozzle 

= Water vapor in gas stream, proportion by volume 

= Particulate concentration, actual, we basis - gr/acf 

= Particulate concentration at dry standard conditions - gr/dsd 

= Excess air, percent by volume 

= Specific gravity relative to air, dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of flue gas, dry, Ib/lb-mole 

= Mass flow of wet flue gas, Ib/hr 

= Total particulate collected, grams 

= Particulate mass flow, Ib/hr 

= Molecular weight of flue gas, wet, Ib/lb-mole 

= Barometric pressure, uncompensated, inches of mercury 

= Static pressure of duct, inches of water 

= Absolute gas pressure of duct, inches of mercury 

= Actual flue gas volumetric flow rate, acfm 

= Dry flue gas volumetric flow rate corrected to standard conditions, dscf 

= Average dry gas meter temperature, OR 

= Average stack gas temperature, OR 

= Total sampling time, minutes 

= Total volume of liquid collected in impingers and desiccant, ml 

= Volume of gas sample measured by gas meter, cubic feet 

= Volume of gas sample corrected to standard conditions, dry standard cubic ft 

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

= Linear velocity of flue gds, feet per second 

= Dry Gas meter calibration factor 

= OriTice meter differential pressure, inches of water 

= Velocity pressure of flue gas, inches of water 

= Actual gas density, pounds per cubic foot 



@ Bay West 

Calculatidn Equations 

EPA Method 2 

1R Ts 
", = 85.49 C, (Ap,avg,)1'2 

Q = .60 V, A 

p, [ 29.92 ] Qd = Q (1-BJ [T] 
! 

4.995 0, G, - - 
1-6, 

mP 
I 

,'I 
0.04585 P, M, 



@ Bay West 

Calculation Equations 

EPA Method 3 

Md  = (0.44'X %CO,) + (0.32 X %O,) + (0.28 [%N, + %COI) 

M. = Md (1-B,,) + 18 B,, 
i 

20.9 - Yo02 
- - F, 

%CO, 

I 



Calculation Equations 

EPA Method 5 

1 P, + AH/13.6 
'std - - 17.647 Vm Y 

v, = 0.047070 V, 

MP = 0.00857 C, Q, 

1 T. v, I P. V. A, CJ (1-B-I 
I = 0.09450 



@ Bay West 

REPORT NOMENCLATURE 

! 

acfm 
"C 

cc(ml) 
C f h  
cu. ft. 
dscfm 
"F 
dia 
ft./sec. 

a m  
gr/acf 
gr/dscf 
gr/dscf @ 12% CO, 

gr/dscf @ 7% 0, 

g 
hrS 
in 
in Hg 
in H,O 
in WC 
Klb/hr 
lb 
lb/dscf 
lb/hr 
Ib/MMBTU 
Mw 
mg 
mg/dscm 
min 
PPm 
ppm w/w 
PSIA 

c, 

m h  

PSIG 
OR 
sec. 
sq. ft. 
tPh 
ug 
%v/v 
%w/w 

Actual cubic feet per minute 
Degrees Centigrade 
Results reported as carbon 
Cubic centimeter (milliliter) 
Cubic feet per hour 
Cubic feet 
Dry standard cubic feet per minute 
Degrees Fahrenheit 
Diameter 
Feet per second 
Gallons per hour 
Gallons per minute 
Grains per actual cubic foot 
Grains per dry standard cubic foot 
Grains per dry standard cubic foot 

Grains per dry standard cubic foot corrected 

Gram 
Hours 
Inches 
Inches of mercury 
Inches of water 
Inches. of water column 
Thousand pounds per hour 
Pound 
Pounds per dry standard cubic foot 
Pounds per hour 
Pounds per million British Thermal Units heat input 
Megawatt 
Milligram 
Milligrams per dry standard cubic meter 
Minutes 
Parts per million by volume 
Parts per million by weight 
Pounds per square inch - actual 
Pounds per square inch - gauge 
Degrees Rankin 
Seconds 
Square Feet 
Tons per hour 
Microgram 
percent by volume 
Percent by weight 

corrected to 12 percent carbon dioxide 

to 7 percent oxygen 



'I :..:.> 

NOZZLE CALIBRATION DATA SHEET 

NOZZLE IDENTIFICATION NUMBER: 

FIELD TECHNICIAN: 5 
I - 3 

DATE OF CALIBRATION: 5;e 

POSITION DIAMETER ( INCHES 1 

1 25-72 IN. 
2 . 259 IN. 

3 . ZSQ IN. 

5p IN. P2 AVERAGE: 

N0TE:Nozzle is rotated by 60 degree-increLents and diameter 
) measured to the nearest 0.001 inch. 



! 

NOZZLE CKLIBRATION DATA 8HEET 

NOZZLE IDENTIFICATION m E R :  01- 2 
FIELD TECHNICIAN: b, ZMln 
DATE OF CALIBRATION: & Si*, 

POSITION DIAMETER (INCHES) 

1 ./so IN. 

3 /vo IN. 

2 ' /%' IN. 
i 

; AVERAGE: 0.rYv I" 
N0TE:Nozzle is rotated by 60 degree increments and diameter 1 measured to the nearest 0.001 inch. 

.J 
A 



8-TYPE PITOT TUBE INSPECTION SHEET 

PITOT NUMBER: ? I -  b 
DATE OF INSPECTION: b- %-?a 
TECHNICIAN: ~ F + A )  s,,., % 

PITOT TUBE DIMENSIONS: 

External fubing diameter (D,) 3 7 8  IN. 
Base to Side A opening plane (PA) 'IFYO IN. 

! Base to Side B opening plane (P,) e 5 Y O  IN- 

ALIGNMENT: 

.I j 

', 
I 

B1 < 5' 
B2 < 5' 

m degrees 
M degrees 

Z < .125" IN. 
W < .0625" 9 IN. 

DISTANCE FROM PITOT TO PROBE COMPONENTS: 

Pitot to O . 5 0 O t t  nozzle 
Pitot to probe sheath ~~ - -~ 
Pitot to thermocouple . * sso' IN. 

Pitot to thermocouple 3.m IN. 
(parallel to probe) 

(perpendicular to probe) 

..: d 
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I PRwECT 

SOURCE Nn 1 nrvpr R p r V r l p  

A .  C. S . CROOKSTON - RUL-DAE J-22-9 ' t  
STACK OIA -&&-IN. 
DRf BULB OF ,T>. ul.fl O F  

M A N O h :  

OPERATORS D. Smi th /  b. PPS 
PITOT NO. ''- CP 

REG. j$P. 0 ELEC. -- 
BAROMEIRIC PRESSURE 29. 3 c,' IN Hg 
STATIC PRESSURE -+ -70 IN WC 

.E40 SCHEMATIC OF I 
CROSS-SECTION 



FLCLJ SAYC. f/tPf,C €PA METHOD 2 FIELD DATA 

B 
scmnc OF 

CROSS-SECnON 

1 I I I I I 
I I 

TEMP. MEAS. TOOL l l M E  END . ?  ;’ :< (I HRS. 

AIR-2 



EPA METHOD 2 FIELD DATA 
FLor-’ o u r &  P#&a 

1 PR(XI~-J M E  A .  C. S . CROOKSTON 

SOURCE d n  1 nrvpr R p r v r l ~  
Tm , RUN- p (2 J . :i:.>-. ‘j-3 

D R I  BULB OF WET BULB OF 

STATIC PRESSURE f C  .. 0 0 IN WC 
OPERATORS D. S m i t h /  -D. $/ PPS 
PITOT NO. pl- “i CP 

STACK DV\. 31)30_ IN. 

MANOMETER: REG. 0 MP. ELEC. 
BAROMEIRIC PRESSURE 2 f’- IN Hg 

,840 scmnc OF 1 . .  

CROSS-SEC710N 

l lME END: / I  1 ‘I HRS. Mercury Thermometer 



PROJECT NAME A.C.S.  CROOKSTON 
SOURCE Nn 1 n r v w  Rprvrlp 
TEST a RUN' /%"DATE 77-23-43 
STACK DIA IN. 
DRY BULB a 3  O F  WET BULB &OF 
MANOMEIER. REG. c] EXP. a E C .  
BAROMETRIC PRESSURE 2?- yo IN Hg 

STATIC PRESSURE 5- g o  IN WC 

OPERATORS D. %l i thl D. P%!j/P, 
PITOT NO. L/ CP 

.840 s c m l l c  OF 
CROSS-SECTON 

AIR-2 



EPA METHOD 2 FIELD DATA 
FLorJ a u r o f  PAPSR - 1 A. C. S .  CROOKSTON PROJECT NAME 

SOURCE b 1 n r v p r  R P r v r l p  
Tm 2 R ~ N - P J ~ S A T E  2-23-53 
STACK DLPL %IN. 

MANOMETER: REG. Mp. 17 ELEC. 
BAROM€fRIC PRESSURE 29- Yo IN Hg 
STATlC PRESSURE IN WC 

OPERATORS 

ow BULB OF WET BULB OF 

D. S m i t h /  .D- PH / f P S  
.840 PITOT NO. '? CP s c w n c  OF 

CROSS-SECflON 

AIR-2 



F L ~ ~  X ~ T G  ffi/rPr.P €PA METHOD 2 FIELD DATA 

s c w n c  OF 
CROSS-SECIION 



FLOW 7+n--c. YflPrk? 
EPA METHOD 2 FIELD DATA 

7 
R 

B -  

SCHEMATlC OF 
CROSS-SECnON 

895 21.48 23.98 
968 73.00 75.00 

nnt arroccah P 

I I 

AIR-2 



Flow into paper 
€PA METHOD 2 FIELD DATA 

I 

0 
SCHEMATIC OF 

CROSS-SECTION 

-246  6.96 11.96  
16.5& 21.54 

5 i - 8 5 4  20.07 25.07 
6 .956 22.47 27.47 

B - 1  

2 
3 
4 

5 i '  

6 

. .  

I I 
I I 

I I I 
TEMP. MEAS. TOOL & S/N: Mercury Thermometer 

PRESSURE 
(IN WC) 

U. @9 
I 
I 

I 



PROJECT ME A.C.S. Crookston 
sOURC~ # 2  Dryer Recycle 

3 RUN DATE a - J Y 4 3  
STACK DIA 2 3 - 5  IN. 

MANOMEIER: REG. 17 MP.  N C .  
IN Hg BAROMETRIC PRESSURE s?- y.5 

STATIC PRESSURE e v - 7 s  IN WC 

DRY BULB OF WET BULB OF 

. 7  

OPEW\TORS - $,V /T// /b - pk/pps 
.840 PmOT NO. CP 

€PA METHOD 2 FIELD DATA Flow into paper 

8 
SCHWTIC OF 

CROSS-SECTION 

I I I 

TEMP. MEAS.  TOOL & S/N: Mercury Thermometer l lME END: 16 L/( HRS 

AR-2 



! 

EPA METHOD 2 FIELD DATA 
Flow i n t o  paper 

PROJECT WE A.C.S. Crookston 
SOURCE “ 2  Dryer Aspiration 
TEST 3 RUN  RIDA ATE 2 - J Y - 9 3  
STACK DIA 23 .5  IN. 

DR( BULB a/6 OF WET BULB /Lr OF 

MANOMEIER: REG. M P .  ELEC. 

BAROM€RIC PRESSURE 29- fZ IN Hg 

STATlC PRESSURE 7 L 0 . 5 - S  IN WC 
OPERATORS > - < m r T #  . .D. PH I Pps 

.840 PITOT NO. P1-4 CP SCHEMATIC OF 
CROSS-SECIION 

AIR-2 



! 

MLOCTr( 
PRESSURE DISTWCE FROM D'STANCE END OF 

(IN WC) STACK (IN.) p o R ~  (IN.) 

.:i:* 

1 

TEMPERATURE 
OF GAS 
( "  0 

j 

PORT LENm. 2.5 IN. 

0.75 3.25 
2.47 4.97 
4.56 7.06 
7.59 10.09 

15.91 18.41 
18.94 21.44 
21.03 23.53 
22.75 25.25 

B 

TIME START: / b  f / 5  HRS. 

0. 34 a / ,  
0.27 
u. /k 
4. zd 
d.  37 
0- 2v 
Q- a/ 
6. 20 

Flow into paper 
EPA METHOD 2 FIELD DATA 

PROJECT ME A.C.S. Crookston 
SOURCE '2 Dryer Aspiration 
TEST 3 RUN =DATE .3 -d  Y 4 . 3  
STACK DIA 23.5 IN. 

DW BULB OF WET BULB OF 
MANOMEIER: REG. MP. 13 N C .  
BAROMEIRIC PRESSURE 3 9 -  v3 IN Hg 

STATIC PRESSURE ? 0- 3 5 IN WC 

OPERATORS -D- S m  7// ./ D. PH/B/J 
.840 PITOT NO. pi-4 CP 

TRAMRSE 
POINT NO. 

A -  1 
2 

4 

FRACTION OF 
D l A M m R  

.032 

.lo5 

.194 

.323 

.677 

.806 

.895 

.968 

SCHEMATIC OF 
CROSS-SECTON 

I I I I 

2 

I I 
I I 

TEhiP. MEAS. TOOL & S/N Mercury Therometer l lME END: /7@0 HRS. 

AIR-2 



Flow i n t o  paper EPA METHOD 2 FIELD DATA 

TEMP. MEAS. TOOL & S/N: Mercury Thermometer 

in(' YW,, 
2 , s  

a 
SCHEMATIC OF 
CROSS-SECTION 

l l M E  END: 0 q,,j- HRS. 



Flow i n t o  paper EPA METHOD 2 FIELD DATA 

0 2  = 
TS - - 

sct iwnc OF 
CROSS-SECTON 

1 '3 % 
O F  

TEMP. MEAS. TOOL & SIN: Mercury Thermometer 

AR-2 

?ME END cjyycy HRS. 



Flow into paper EPA METHOD 2 FIELD DATA 

PROJECT A.C.S. Crookston 
SOURCE "2 Dryer Aspiration 
TEST Y~ RUN .-DATE J -Js - f i j  4 
STACK DIA 23.5 IN. ilP 
DRY BULB OF WET BULB OF 

MANOMETER: REG. MP. ELEC. 
BAROMETRIC PRESSURE 2 9 .  yo IN Hg 

STATIC PRESSURE to. 39  IN WC 

OPERATORS - 5 / ?-r/ /n fN/Pf5 

A - 1  .032 0.75 3.25 
2 .lo5 2.47 4.97 
3 .194 4.56 7.06 

~... 
4 323 7.59 10.09 

5 I .677 15.91 18.41 
6 .806 18.94 21.44 
7 .895 21.03 23.53 
a .968 22.75 25.25 

I I I 

I I I 

I I I 

TEhiP. MEAS. TOOL & S / N :  Mercury Therometer 

M L O C I ~ Y  TEMPERATURE 
PRESSURE I O F G A S  

(IN \'IC) ( "  0 

---I-- * 
I 

AIR-2 



I 

I 

EPA METHOD 2 FIELD DATA 

I 

Flow i n t o  Daoer 

A - 1  

4 
Y P  

A. 

SCHEMATIC OF 1 
CROSS-SECTION 

AIR-2 



EPA METHOD 2 FIELD DATA 
Flow into paper 

I A - 1  

IZ 
I 8 - 1  
I 7 

8 
SCHEMATIC OF 

CROSS-SECTION 

.704 1 6 . 5 4  2 1 . 5 4  

.854  2 0 . 0 7  2 5 . 0 7  

.956 2 2 . 4 7  2 7 . 4 7  I 
I 

6 

FT./SEC. = .<fJT 
ACFM = 9. s o  3 

I I I I 

PRESSURE 
(IN WC) 

TIME START: r782-5- HRS. 

i 
TEMP. MEA%. TOOL & S/N: Mercury Thermometer TIME END: Qy3.$- HRS 



i 

FT./SEC. = 

EPA METHOD 2 FIELD DATA 
Flow into paper 

5Y. 

PROJECT ME A.C.S. Crookston 
SOURCE #2 Dryer Recycle 

y RUN 2-23--73 
STACK DIA 23.5 IN. 

M A N O M m  REG. 17 MP. R E C .  
BAROMETRIC PRESSURE 29- vu I N  H g  
STATIC PRESSURE + 4/. 80 IN WC 

OPERATORS 

PlTOT NO. CP 

DPJ BULB OF WET BULB OF 

> . <M / fH.  / J>- PH/PfS 
.840 

DSCFM - - 
MC = 

02 - - 
TS - - 

8 
SCHEMATlC OF 

CROSS-SECSION 

2 V Y 7  
'2 4 % '  

/L % 

2 t Y  OF 

1 I 
..% ..:,_ ... .. . .. . . . ,. ,: __.. , ; ; . .-.. . ... ._.... :,.>;... 
.... ;.. ..., y .::;.., .. .::: ~~.~~;~~.~;..;~.~~,;~:~.!~:~~:~~.;:: :-;:':; ..y,....<.. :::.,. ......-.TI :>.i.:.: .:. ....:... ..... PORT mm. 5 . 0 / 2 .  5 IN. . . ... . . . ' . . .. . ....... .., ,_..... ::..-.:L.,.;- ...... c*:, 

A - 1  .044 1.03 6.03 

2 .146 3 .43  8.43 

3 .246 6.96 11.96 
4 .704 16.54 21.54 

5 .a54 20.07 25.07 

6 .956 22.47 27.47 

4 

5 

6 

. .  . ,  

' ----I-- 
+ 

AIR-2 



i 
! 

PROJECT ME A . C . S .  C r o o k s t o n  
SOURCE * 2  D r y e r  A s p i r a t i o n  

TEST 5 R U N . # ~ S Z D A T E ~ - J ~  -93 
STACK DLA- 23.5 IN. 

DRY BULB OF WET BULB OF 

L W O M m :  REG. 17 MP. 0 ELEC. 
BAROMEIRIC PRESSURE 22 rz IN Hg 
STATIC PRESSURE # O -  yq p '  P I N  WC 
OPERATORS 3- i-d /a d/ P5 

.840 PlTOT NO. PI-4 CP 

') 

4 
YP 0 

SCHEMATIC OF 

J 

i 

TRAVERSE 
POINT NO. I 

I--- 
+- 

E 

.032 0.75 3.25 

.lo5 2.47 4.97 

.194 4.56 7.06 

.323 7.59 10.09 

.677 15.91 18.41 

.806 18.94 21.44 

.e95 2 1 . 0 3  23.53 

.968 22.75 25.25 

I 

F T . / S e c .  = 33. i L  
3-9  SL 

27 

- ACFM - 
DSCFM = 3/.376 
MC - - % 

TEhiP. MEAS. TOOL & S/N: Mercury Therorneter 

PRESSURE 
(IN WC) 

I 
I 

S 
AIR-2 



. .  

! 

I 

. .  

I 

Flow i n t o  p a p e r  
EPA METHOD 2 FIELD DATA 

I 

PROJECT ME A . C . S .  C r o o k s t o n  
SOURCE # 2  Dryer  A s p i r a t i o n  

TEST 5 RUN .=DATE2-26  - 9 3  
STACK DIA 2 3 . 5  IN. 
DRY BULB OF WET BULB OF 

MANOMETER: REG. 17 MP. N C .  
BAROMERIC PRESSURE A?* gJ IN Hg 

STAllC PRESSURE 40- 37 IN WC 
OPERATORS 3- sm I T H  ./a &MPps 
PITOT NO. PI-4 CP . 8 4 0  

I 

TFAVERSE FRACllON OF I POINT NO. I D l A M m R  

TEhiP. MEPS. TOOL 62 S/N: Mercury Therometer  

. 032  

. 3 2 3  

.895 

8 . 9 6 8  

l l M E  END: L?7,/c HRS 

4 
YP 

A. 

SCHEMATIC OF 
CROSS-SECTION 

PORT LENGTtt. 2 . 5  IN. I TlME STAAT: f i70 0 HRS. 

0 . 7 5  3 . 2 5  r .  yy 216 
2 . 4 7  4 . 9 7  0.3q 
4 . 5 6  7 . 0 6  0- / 9  
7 . 5 9  1 0 . 0 9  0- z 0 

1 5 . 9 1  1 8 . 4 1  0: 3y 
1 8 . 9 4  2 1 . 4 4  u, ;I/ 
2 1 . 0 3  2 3 . 5 3  0. 17 
2 2 . 7 5  2 5 . 2 5  0. 2 )  

I I I 

I I I I I 

.. I ,  

I 
I I I 



, 

A - 1  

2 
3 

I 

.044 1.03 6 . 0 3  

.146 3.43 8.. 4 3  

.246 6.96 11.96 

I 

4 .704 

.> 

16.54 21.54 

PROJECT WE A.C.S. Crookston 
SOURCE *2 Dryer Recycle 

TEST RUN % D A T E A - a L  -43 

DRY BULB %OF WET BULB & O F  

MANOMEIER REG. M P .  R E C .  
BAROMETRIC PRESSURE 29- rz IN Hg 

STATIC PRESSURE + s . 0  0 IN WC 

STACK o k  23.5 IN. 

OPERATORS 3 -Sm t ~ r t  3. PH / P  gr 
PITOT NO. p1-4 CP .840 

5 .854 20.07 

Flow into paper 
EPA METHOD 2 FIELD DATA 

25.07 

R 
SCHEMAllC OF 

CROSS-SECTION 

3 I 
4 

6 I 
I I 

I 
I I 

TEMP. MEAS. TOOL & S/N Mercury Thermometer 

l 
I 

TlME END: 7 zo HRS.1 



Flow i n t o  DaDer EPA METHOD 2 FIELD DATA 

PROJECT A.C.S. Crookston 
SOURCE #2  Dryer Recycle 

STACK DIA 23.5 IN. 

W O M E E ?  REG. M P .  N C .  

BAROMETRIC PRESSURE 2 9.52 IN Hg 
mnc PRESSURE r s  .06 IN WC 

TEST < RUN PESTDATE 2-26 - 7 3  

D W  BULB OF WET BULB O F  

OPmTORS 3 c* I 7-H ,h. p h / p f !  
.840 PITOT NO. CP 

A - 1  

1 

4 

B - 1  

3 
L 

5 

6 

l3 

SCHEMATIC OF 
CROSS-SECTION 

.044 1.03 6.03 

.146 3.43 8 .43  

.246 6.96 11 .96  
' .704 16.54 21.54 

.854 20.07 25.07 

.956 22.47 27 .41  

I I 

TEMP. M E A S .  TOOL & S/N Mercury Thermometer 

--+-- 
_I=/___ 

I 
TME END: /f/x0 HRS 




