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AB B REV I AT ION S 

i ACFM 
cc (ml) 
DSCFM 
DSML 

DIA. 
FP 
FTISEC 
g 
CPM 
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LBIDSCF 
LBIHR 

LBIMMBTU 
LTPD 
M W  
mg/Nm’ 
ug/Nm’ 
microns (urn) 
MIN. 
ng 
ohmcm 
PM 
PPH 
PPM 

DEC-F ( O F )  

LWIO~BTU 

PPmC 
PPmd 
PPmw 
PPt 
PSI 
SQ.FT. 
TPD 
ug 
VIV 

WIW 

< 

actual cubic feet per minute 
cubic centimeter (milliliter) 
dry standard cubic foot of dry gas per minute 
dry standard milliliter 
degrees Fahrenheit 
diameter 
finished product for plant 
feet per second 
gram 
gallons per minute 
grains per actual cubic foot 
grains per dry standard cubic foot 
grams per dry standard cubic meter 
horsepower 
hours 
inches 
inches of mercury 
inches of water 
pound 
pounds per dry standard cubic foot 
pounds per hour 
pounds per million British Thermal Units heat input 
pounds per million British Thermal Units heat input 
long tons per day 
megawatt 
milligrams per dry standard cubic meter 
micrograms per dry standard cubic meter 
micrometer 
minutes 
nanograms 
ohmtentimeter 
particulate matter 
pounds per hour 
parts per million 
parts per million carbon 
parts per million, dry 
parts per million, wet 
parts per !rillion 
pounds per square inch 
square feet 
tons per day 
micrograms 
percent by volume 
percent by weight 
2;. (when following a number) 

k 
Standard conditions are defined as 68OF (2OOC) and 29.92 IN. of mercury pressure. 
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INTERPOLL LABORATORIES, INC. 
(61 2) 786-6020 

Certifications Required For Performance Test Reports 

Note: A l l  periormance test reports must contain a certification bv the responsible panies that the test results have been reponed 
accurately, that the field data is a true representation oithe sampling procedures. and that the process data is a true indicator 
oi the operating parameters oi the emissions unit at the time oi the periormance test. (Rei. Minn. Rules pt. 7017.2040). 
Periormance test results will not be accepted without certification oi  the repon. 

1. Certification of sampling procedures by the team leader o i  the personnel conducting the sampling 
procedures: 

"I certify under penalty of law that the sampling procedures were performed in accordance with the 
test report are, to the besi of my knowledge and belief, 

are listed and explained below." 

Name of Person Signing: 
J/.LYh c/ 

( I I  
Date: 

2. Certification of analytical procedures by the person responsible for the laboratory analysis of field 
samples: 

"I certik under penalty of law that the analytical procedures were performed in accordance with the 
requirements oi the test methods and that the data presented for use in the test report were, to the best of 

accurate, and complete. Al l  exceptions are lisied and explained below." 
Printed Name of Person Signing: 
Date: 3/53/99 

&vlb/Y Scknt.ig,, 

3. Certification of test report by the senior stati person at  the testing company who is responsible 
for compiling and checking the test report: 

"I certify under penalty o i  law that this test report and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the test information submitted. Based on my inquiry oi the person or persons who pedormed 
sampling and analysis relating to the performance test, the information submitted in this test report is, to the 
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained 

? 

Name of Person Signing: 
3/23/95f 

4. 
"I certi+ under penalty of law that the information submitted in this test report accurately reflects the 
operating conditions at the emission facility during this performance test and describes the date and nature 
of all operational and maintenance activities that were petiormed on process and control equipment during 
the month prior to the pedormance test. Based on my inquiry oi the person or persons who performed the 
operational and maintenance activities, the information submitted in this test report is, to the best of my 
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below." 

Signature: 
Title: Date: 

Certification of test report by owner or operator of the emission facility: 

Printed Name of Person Signing: 

,) I .j.9q-G:\ST~CK\WP?FORMS\SI80 



INTERPOLL LABORATORIES, INC. 
(61 21 786-6020 

Certifications Required For Performance Test Reports 

Note: All periormance rest repons musr contain a cerrification by rhe responsible panies rhar rhe resr resulrs have been reponed 
accurarely, thar rhe field data is a true representarion oithe sampling procedures. and rhar [he process dara is a true indiator 
oi  rhe operaring paramerers oi the emissions unir ai the rime oi the Periormance resr. (Rei. Minn. Rules pr. io1 7.20401. 
Periormance rest resulrs will not be accepted withour ceniiicarion o i  the repon. 

1. Certification of sampling procedures by the team leader of the personnel conducting the sampling 
procedures: 

"I certify under penalty of law that the sampling procedures were performed in accordance with the 
approved test plan and rhat the data presented in this tesr report are, ro the best oi my knowledge and belief, 
true, accurate, and complete. All exceptions are listed and explained below." 

v -  
Printed Name o i  Person Signing: 
Date: 2-23-YY 

Sa7- LCCYD.%~~A~WLL c Signature: At&#&d 
Title: r& 

il 

2. Certiiication of analytical procedures by the person responsible for the laboratory analysis of field 
samples: 

"I certiiy under penalty of law that the analytical procedures were performed in accordance with the 
requirements of the test methods and that the data presented for use in the rest report were, to the best o i  

ccurate, and complete. All exceptions are listed and explained below." 
Printed Name of Person Signing: &v, J J S - C + L < ,  Jc.- 

Title: Date: 3/2 i /  /$ 4 

3. Certification of test report by the senior staff person at the testing company who is responsible 
for compiling and checking the test report: 

"I certify under penalty of law that this test report and all attachments were prepared under my direction or 
supervision in accordance with a system designed to assure that qualified personnel properly gathered and 
evaluated the test information Submitted. Based on my inquiry oi the person or persons who performed 
sampling and analysis relating to the performance test, the information submitted in this test report is, to the 
best of my knowledge and belief, true, accurate, and complete. All exceptions are listed and explained 

) 

nted Name of Person Signing: +iz;7/L$ &,o- - 
4. 
" I  certify under penalty of law that the information submitted in this test report accurately reflects the 
operating conditions at the emission facility during this performance test and describes the date and nature 
of all operational and maintenance activities that were performed on process and control equipment during 
the month prior to the performance test. Based on my inquiry of the person or persons who performed the 
operational and maintenance activities, the information submitted in this test report is, to the best of my 
knowledge and belief, true, accurate, and complete. All exceptions are listed and explained below." 

Signature: 
Title: Date: 

Certification of test report by owner or operator of the emission facility: 

Printed Name o i  Person Signing: 

I - j.94C:\ST~C(\WP\FORMSIS-180 



1 INTRODUCTION 

During 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 PM,CO 2 

Scott Bainville, Duane Van Hoever, Dave Vaaler, Ed Juers, and Ken Nuessmeier performed 

the on-site portion of the test. Coordination between testing activities and plant operation 

was provided by Bruce Keifenheim, Stuart Eickhoff, and Doug Ransdell of ACS. A member 

of the Minnesota Pollution Control Agency did not witness the test. 

Particulate evaluations were performed in accordance with EPA Methods 1 - 5, CFR 
Title 40, Part 60, Appendix A (revised July 1, 1992). Preliminary determinations of the gas 

linear velocityprofile was made before the first particulate determination at each site to allow 

selection of the appropriate nozzle diameter required for isokinetic sample withdrawal. An 

Interpoll Labs sampling train which meets or exceeds specifications in the abovecited 

reference was used to extract particulate samples by means of a glass-lined probe. Wet catch 

samples were collected in the back half of the Method 5 sampling train and analyzed as per 

Minnesota Rules. Part 7005.0500. 

The oxides of nitrogen 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 samples from the exhaust stream. A plug of glass-wool was used in the end of 

the probe to remove particulate material. 
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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 sample was extracted simultaneously with each particulate 

sample using a specially designed gas sampling system. Integrated flue gas samples were 

collected in &&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.HC. 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. 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 "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. 
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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 results are 

presented in Section 3. Field data and all other supporting information are presented in the 

appendices. 

3 



2 SUMMARY AND DISCUSSION 

The results of the air emission tests are summarized in Tables 1 - 13. The 

compliance status of each source in each parameter is presented in the tables below. 

PARTICULATE COMPLIANCE STATUS 

EMISSION PM P M  

POINT SOURCE Emission Limit Emission Rate 

Number NAME (LB/HR) (LBIHR) 

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 14.6 6.87 

OXIDES OF NITROGEN COMPLIANCE STATUS 

EMISSION NO, NO, 
POINT SOURCE Emission Limit Emission Rate 

Number NAME (LBIHR) (LB/HR) 

3 "A" Pulp Dryer 13.04 11.4 

4 "B" Pulp Dryer 14.79 16.0 

5 "C" Pulp Dryer 13.04 15.2 

Note that the average NO, emissions for the 8 and C Dryers are based upon six NO, 

samples each as an error in the field resulted in double sampling of NO, flasks 43-48, which 

includes all of Run 1 on the B Pulp Dryer and Run 3 on the C Pulp Dryer. No other 

difficulties were encountered in the field or in the laboratory evaluation of the samples. On 

the basis of these facts and a complete review of the data and results, it is our opinion that 

the results reported herein are accurate and closely reflect the actual values which existed 

at the time the test was performed. 

4 
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1 
1 

Table 6. Summary of the Results of the February 23 & 24, 1994 Oxides of Nitrogen 

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand 

Forks, Minnesota. 

Emission Rate Emission Factor 

Date Time W H R )  (LB/106BTU) 

(A - Pulp Dryer Stack) 

2-24-94 091 5-1 01 5 11.1 0.32 

2-24-94 1030-1130 10.2 0.30 

2-24-94 1 145-1 245 13.0 0.38 

Average 11.4 0.33 

(B - Pulp Dryer Stack) 

2-23-94 1630-1 730 d a  d a  

2-23-94 1730-1910 14.0 0.29 

2-23-94 1940-2040 17.9 0.37 

Average 16.0 0.33 

(C - Pulp Dryer Stack) 

2-24-94 0830-0930 16.3 1 .o 
2-24-94 0940-1040 14.1 1.4 

2-24-94 1045-1 145 d a  n/a 

Average 15.2 1.2 

n/a - Not available, an error in the field resulted in double sampling of NO, 

flasks 43-48, which includes all of Run 1 on the 6 Pulp Dryer and Run 3 on 

the C Pulp Dryer. 

3 
3 
B 
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Table 7. Summary of the Results of the February 22 & 23, 1994 Carbon Monoxide 

Emission Compliance Tests at the American Crystal Sugar Plant in East Grand 

Forks, Minnesota. 

Emission Rate Emission Factor 

Date Time (LBIHR) (LB/lO'BTU) 
(No. 1 Boiler Stack) 

2-22-94 1220-1 330 167 0.49 

2-22-94 1430-1532 154 0.44 

2-22-94 1610-1715 156 0.43 

Average 159 0.45 

._ 

(No. 2 Boiler Stack) 

2-23-94 1105-1210 75 0.23 

2-23-94 1250-1 353 64 0.20 

2-23-94 141 5-1 51 8 69 0.22 

Average 69 0.22 
, .  

16 
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3 RESULTS 

The results of all field and laboratory evaluations are presented in this section. Gas 

moisture is presented first followed by the computer printout of the particulate, oxides of 

nitrogen, carbon monoxide, and particle size distribution results. Preliminary measurements 

including test port locations are given in the appendices. 

The results have been calculated on a personal computer using programs written in 

Extended BASIC specifically for source testing calculations. €PA-published equations have 

been used as the basis of the calculation techniques in these programs. The particulate 

emission rate has been calculated using the product of the concentration times flow method. 

17 



3.1 Results of Volumetric Flow Rate Determinations 

18 



I n t e r p o l 1  Labs  R e p o r t  No . 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s  . MN 

T e s t  No . 1 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T ime o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 

Avg . g a s  temp . . . . . . . . . . . . .  (DEG-F) 

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( S  V / V )  

. . . . .  Avg . l i n e a r  v e l o c i t y  (FT /SEC)  

Gas d e n s i t y  . ............. (LB /ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass F l o w  o f  g a s  . . . . . . . . . .  (LB /HR)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  ( D S C F M )  

0 2 - 2 2 - 9 4  

1 2 5 0  

2 9 . 9 4  

. 8 4  

2 

2 4  

Round 

4 8  

1 2 . 5 7  

U P  

.. 9 5  

2 1 0  

3 3 . 2 7  

6 1 . 4  

. 0 5 2 3 0  

2 9 . 3 9  

1 4 5 1 7 5  

4 6 2 6 2  
2 4 2 8 8  

19 
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I n t e r p o l 1  L a b s  R e p o r t  No . 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s  . M N  

T e s t  No . 2 
B P u l p  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  Flow R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T ime o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . . .  ( S Q . F T )  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 

Avg . gas  temp . . . . . . . . . . . . .  (DEG-F) 

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

Avg . l i n e a r  v e l o c i t y  . . . . .  ( F T / S E C )  

Gas d e n s i t y  . . . . . . . . . . . . . .  ( L B / A C F )  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  gas  . . . . . . . . . .  ( L B / H R )  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  ( D S C F M )  

0 2 - 2 3 - 9 4  

8 4 5  

2 9 . 4 3  

. 8 4  

2 

2 4  

Round 

59  

1 8 . 9 9  

UP 

.. 7 9  

2 3 7  

2 7 . 3 7  

6 0 . 3  

. 05059  

2 9 . 2 8  

2 0 8 3 8 3  

6 8 6 5 2  
3 7 0 0 2  
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I n t e r p o l 1  L a b s  R e p o r t  No . 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  MN 

T e s t  No . 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  Flow R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m  

T ime  o f  D e t e r m  

o n  . . . . . . . . . . . .  
o n  . . . . . . .  ( H R S )  

B a r o m e t r i c  p r e s s u r e  . . . . .  ..(I N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

n a t  

n a t  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  
D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT)  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  ( I N . W C )  

Avg . gas  t e m p  . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

Avg  . l i n e a r  v e l o c i t y  . . . . .  (FT/SEC)  

Gas d e n s i t y  . . . . . . . . . . . . . .  (LB /ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMDLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  (LB /HR)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

02-24-94 

749 

29.28 

.84 

2 

24 

Round 

47 

12.05 

UP 

.. 78 
209 

31.36 

60.2 

. 05161 
29.34 

134810 

43532 
23032 
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I n t e r p o l 1  L a b s  R e p o r t  No . 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  M N  

I 
T e s t  No . 5 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  V o l u m e t r i c  F l o w  R a t e  Determination....... M e t h o d  2 

D a t e  o f  D e t e r m i n a t i o n  . . . . . . . . . . . .  
T ime  o f  D e t e r m i n a t i o n  . . . . . . .  (HRS) 

B a r o m e t r i c  p r e s s u r e  . . . . . . .  ( 1 N . H G )  

P i t o t  t u b e  c o e f f i c i e n t  . . . . . . . . . . .  

Number o f  s a m p l i n g  p o r t s  . . . . . . . . .  
T o t a l  number  o f  p o i n t s  . . . . . . . . . . .  
Shape o f  d u c t  .................... 
S t a c k  d i a m e t e r  . . . . . . . . . . . . . . .  ( I N )  

D u c t  a r e a  . . . . . . . . . . . . . . . . .  (SQ.FT)  

D i r e c t i o n  o f  f l o w  . . . . . . . . . . . . . . . .  

S t a t i c  p r e s s u r e  . . . . . . . . . . .  (1N.WC) 

Avg . gas  temp . . . . . . . . . . . . .  ( D E G - F )  

M o i s t u r e  c o n t e n t  . . . . . . . . . .  ( %  V / V )  

Avg  . l i n e a r  v e l o c i t y  . . . . .  (FT /SEC)  

Gas d e n s i t y  . . . . . . . . . . . . . .  (LB /ACF)  

M o l e c u l a r  w e i g h t  . . . . . .  (LB/LBMOLE) 

Mass f l o w  o f  g a s  . . . . . . . . . .  (LB /HR)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

02-24-94 

1021 

29.28 

.84 

2 

24 

Round 

48 

12.57 

UP 

-1.2 

214 

28.67 

61.1 

. 04989 
28.00 

137911 

46076 
25121 
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3.2 Results of the Orsat & Moisture Analvses 
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I n t e r p o l 1  Labs R e p o r t  N o .  4-2326 
A m e r i c a n  C r y s t a l  Sugar  

E a s t  Grand  F o r k s ,  MN 

T e s t  N o .  1 
No.  1 B o i l e r  S t a c k  

R e s u l t s  o f  O r s a t  S M o i s t u r e  Ana lyses- - - - -Methods  3 S 4 ( 2 v / v )  

D a t e  o f  r u n  
Run 1 Run 2 Run 3 

02-22-94 02-22-94 02-22-94 

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  11.20 11.60 11.60 

oxygen .................... 8.50 8.10 8.10 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.30 8 0 . 3 0  80.30 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  10.00 

oxygen .................... 7.59 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  71.13 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  10.68 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  30.13 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.84 

S p e c i f i c  g r a v i t y .  ........... 0.996 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  31348 

F O  1.101 

10.50 10.56 

1 . 3 3  1.31 

72.71 13.01 

9.45 9.00 

30.18 30.18 

29.03 29.08 

1.003 1.005 

27175 26842 

1.103 1.103 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  Sugar 

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 1 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 8 4 ( % v / v )  

D a t e  o f  r un  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
02-22-94 02-22-94 02-22-94 

c a r b o n  d i o x i d e . .  . . . . . . . . . .  4.80 

o x y g e n  .................... 15.50 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.70 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e .  . . . . . . . . . . .  3.20 

o x y g e n  .................... 10.34 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  53.18 

w a t e r  v a p o r  . .............. 33.27 

D r y  m o l e c u l a r  w e i g h t . .  ....... 29.39 

Wet m o l e c u l a r  w e i g h t  . . ...... 25.60 

S p e c i f i c  g r a v i t y  . . .......... 0.884 

W a t e r  mass f l o w  . . . . . .  (LB /HR)  34007 

FO 1.125 

5.20 4.80 

15.00 15.40 

79.80 79.80 

3.4s 3.22 

9.95 10.34 

52.95 53.56 

33.65 32.89 

29.43 29.38 

25.59 25.64 

0.884 0.886 

35018 34548 

1.135 1.146 
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I n t e r p o l 1  Labs R e p o r t  N o .  4-2326 
Amer ican  C r y s t a l  S u g a r  

E a s t  Grand  F o r k s ,  MN 

T e s t  No. 2 
No. 2 B o i l e r  S t a c k  

R e s u l t s  o f  O r s a t  S M o i s t u r e  Analyses-- - - -  Methods  3 B 4 ( % v / v )  

D a t e  o f  r u n  

Dry b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
02-23-94 02-23-94 02-23-94 

c a r b o n  d i o x i d e . .  .......... 12.10 

oxygen .................... 7.40 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  80.50 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  10.86 

oxygen .................... 6.64 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  72.22 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  10.28 

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  30.23 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  28.97 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  1.001 

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  26422 

F O  1.116 

12.20 12.40 

7.30 7.10 

80.50 80.50 

11.08 11.32 

6.63 6.48 

73.08 73.48 

9.21 8.72 

30.24 30.27 

29.12 29.20 

1.006 1.009 

23211 21064 

1.115 1.113 
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I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  MN 

T e s t  No.  2 
8 P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  B M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 S 4 ( . ? v / v ) .  

D a t e  o f  run 

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 9 0  3 .90  

o x y g e n . .  . . . . . . . . . . . . . . . . . .  1 6 . 5 0  1 6 . 5 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . . .  7 9 . 6 0  7 9 . 6 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i  0x4 d e . .  . . . . . . . . . .  2 . 8 3  2 . 8 4  

o x y g e n  .................... 1 1 . 9 8  1 2 . 0 2  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  5 7 . 8 2  58 .00  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  2 7 . 3 7  2 7 . 1 3  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  29.28  2 9 . 2 8  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 6 . 2 0  2 6 . 2 2  

S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  0 . 9 0 5  0 . 9 0 6  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  38867 38505 

FO 1 . 1 2 8  1 . 1 2 8  

3 . 9 0  

1 6 . 5 0  _ I ’  

7 9 . 6 0  

2 . 8 4  

1 2 . 0 2  

58.00 

2 7 . 1 4  

2 9 . 2 8  

2 6 . 2 2  

0 . 9 0 6  

3 8 8 7 6  

1 . 1 2 8  
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I n t e r p o l 1  Labs  R e p o r t  No. 4 -2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  N o .  3 
8 P u l p  D r y e r  S t a c k  

(CASCADE IMPACTOR) 
R e s u l t s  o f  O r s a t  8 Hoi s t u r e  A n a l y s e s - - - - - M e t h o d s  3 S 4 ( % v / v )  

D a t e  o f  r u n  
Run 1 

0 2 - 2 3 - 9 4  

D r y  b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e . .  . . . . . . . . . .  3 . 9 0  

o x y g e n  .................... 1 6 . 5 0  

c a r b o n  m o n o x i d e  . . . . . . . . . . .  0.00 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 6 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  .................... 
c a r b o n  m o n o x i d e  . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  v a p o r  . . . . . . . . . . . . . . .  

D r y  m o l e c u l a r  w e i g h t  . . ...... 
Wet m o l e c u l a r  w e i g h t . .  . . . . . .  
S p e c i f i c  g r a v i t y . .  . . . . . . . . . .  
W a t e r  mass f l o w  . . . . . .  (LE /HR)  

2 .86  

1 2 . 1 2  

0.00 

5 8 . 4 5  

2 6 . 5 6  

2 9 . 2 0  

2 6 . 2 9  

0 .908  

0.00 

FO 
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I n t e r p o l 1  Labs R e p o r t  N o .  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  Grand  Forks ,  MN 

T e s t  N o .  5 
c P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  S M o i s t u r e  Analyses- - - - -Methods 3 S 4 ( % v / v )  

D a t e  o f  r u n  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
02-24-94 02-24-94 02-24-94 

c a r b o n  d i o x i d e .  . . . . . . . . . . .  2.00 

oxygen .................... 18.70 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  79.30 

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  1.43 

oxygen .................... 13.34 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  56.56 

w a t e r  v a p o r  . . . . . . . . . . . . . . .  28.67 

D r y  m o l e c u l a r  w e i g h t  ........ 29.07 

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  25.89 

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0.894 

FO 1.100 

29a 

1.30 4.20 

19.60 16-30 I.?,:. 

79.10 79.50 

0.93 3.00 

13.98 11.63 

56.42 56.71 

28.67 28.67 

28.99 29.32 

25.04 26.08 

0.893 0.901 

1.000 1.095 

3 



I n t e r p o l 1  L a b s  R e p o r t  N o .  4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O r s a t  S M o i s t u r e  A n a l y s e s - - - - - M e t h o d s  3 S 4 ( t v / v )  

D a t e  o f  r un  

D r y  b a s i s  ( o r s a t )  

Run 1 Run 2 Run 3 
0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  4 . 4 0  

o x y g e n . . . . .  . . . . . . . . . . . . . . .  1 5 . 9 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 9 . 7 0  

Wet b a s i s  ( o r s a t )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3 . 0 2  

o x y g e n  .................... 1 0 . 9 1  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  54.70  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  31.36  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 9 . 3 4  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 5 . 7 8  

S p e c i f i c  g r a v i t y  . . . . . . . . . . . .  0 . 8 9 1  

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  30149 

4.30" 4 . 3 0  

1 6 . 0 0  1 6 . 0 0  ib,o 

7 9 . 7 0  7 9 . 7 0  

2 . 9 9  3 . 0 0  

1 1 . 1 4  1 1 . 1 8  

5 5 . 5 0  5 5 . 6 9  

3 0 . 3 7  30 .12  

29 .33  2 9 . 3 3  

25 .89  2 5 . 9 2  

0 . 8 9 4  0 . 8 9 5  

2 8 7 3 3  2 8 3 7 2  

F O  
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1 . 1 3 6  1 . 1 4 0  1 . 1 4 0  



3.3 Results cjf Particulate Loading Determinations 

30 



T e s t  
No. 

Re su 

D a t e  

T i  me 

I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

No. 1 
B o i l e r  S t a c k  

t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - -  M e t h o d  5 

o f  r u n  

r u n  s t a r t / e n d . .  . . .  (HRS) 
S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  samp le  gas  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . ......... (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  
Avg .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  gas  m e t e r  temp. . (DEF-F)  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . ( D E G - F )  

V o l u m e t r i c  f l o w  r a t e . . .  . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n . .  . 
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

F - f a c t o r  . . . . . . .  (DSCF/MMBTU) 
E m i s s i o n  f a c t o r .  . .  (LB/MMBTU) 

Run 1 
02-22-94 

1220/1330 

-0.44 
60.71 
.840 

0.0 
108.0 
16.0 

124.0 

0.0401 

1.0027 
29.73 
2.15 
80.1 

49.97 
48.91 

60.00 
. 3  10 
412 

174096 
93492 

101.0 

0.00679 
0.01265 

10.138 

9780 
0.030 

Run 2 
02-22-94 

1430/1532 

-0.44 
60.71 
.840 

0.0 
94.0 
12.0 

106.0 

0.0330 

1.0027 
29.93 
2.06 
88.6 

49.40 
47.91 

60.00 
.310 
408 

268646 
92871 

99.6 

0.00585 
0.01063 

8.460 

9780 
0.024 

Run 3 
02-22-94 

1610/1715 

-0.44 
60.71 
.040 

0.0 
93.0 
11.0 

104.0 

0.0243 

1.0027 
29.73 
2.22 
87.9 

51.35 
49.55 

60.00 
.310 
407 

175764 
96705 

99.0 

0.00416 
0.007 57 

6.272 

9780 
0.017 
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I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  MN 

T e s t  No. 1 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r un  

T ime  run s t a r t / e n d . .  . . .  ( H R S )  

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  samp le  gas  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  ........... (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  
Avg .  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg .  gas  m e t e r  temp. . (DEF-F)  

Volume t h r o u g h  gas  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n .  . .  
a c t u a l  . . . . . . . . . . . .  (GR/ACF) 
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

Run 1 
02-22-94 

1418/1622 

-0.95 
12.57 
.840 

0.0 
452.0 
11.0 

463.0 

0.1748 

0.9976 
29.94 
0.47 
85.0 

45.24 
43.79 

120.00 
.184 
212 

46487 
24316 

102.2 

0.03221 
0 06160 

2.839 

Run 2 
02-22-94 

1705/1911 

-0.95 
12.57 
.a40 

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 
24619 

100.9 

0.03671 
0.07064 

14.907 

Run 3 
02-22-94 

1940/2 146 

-0.95 
12.57 
.840 

0.0 
454.0 

5.0 
459.0 

0.1507 

0.9976 
29.94 
0.48 
84.6 

45.60 
44.17 

120.00 
.184 
215 

47936 
25136 I 

99.7 

0.02760 
0.05265 

11.343 
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I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 2 
No. 2 B o i l e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r un  

T ime  run s t a r t / e n d . .  . . .  (HRS) 

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . . .  . . .  
W a t e r  i n  samp le  g a s  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  . . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e . .  ( IN .HG)  
Avg.  o r i f . p r e s . d r o p . . ( I N . W C )  
Avg.  gas  m e t e r  t e m p . . ( D E F - F )  

Volume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l f n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( t )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  (GR/ACF) 
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L 8 / H R )  

F - f a c t o r  . . . . . . .  (DSCF/MMBTU) 
E m i s s i o n  f a c t o r . .  . (LB/MMBTU) 

Run 1 
02-23-94 

1105/ 12 10 

-0.33 
60.71 
.840 

0.0 
96.0 
8.0 

104.0 

0.0316 

1.0027 
29.36 
1.65 
72.2 

43.68 
42.80 

60.00 
.310 
387 

149886 
82214 

100.5 

0.00625 
0.01139 

8.028 

9780 
0.025 

33 

Run 2 
02-23-94 

L250/ 1353 

-0.33 
60.71 
.840 

0.0 
79.0 
11.0 
90.0 

0.0297 

1.0027 
29.36 
1.60 
83.3 

43.57 
41.81 

60.00 
. 3  10 
391 

147699 
81536 

99.0 

0 00605 
0.01096 

7.660 

9780 
0.024 

Run 3 
02-23-94 

1415/1518 

-0.33 
60.71 
,840 

0.0 
74.0 
8.0 

82.0 

0.0191 

1.0027 
29.36 
1.52 
89.3 

42.65 
40.47 

63.00 
.310 
392 

141763 
78612 

99.4 

0.00404 
0.00728 

4.906 

9780 
0.015 



I n t e r p o l l  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 2 
B P u l p  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r u n  
Run 1 

02-23-94 

T ime r u n  s t a r t / e n d  . . . . .  ( H R S )  1021/1225 

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . .... 
W a t e r  i n  samp le  gas  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  ( G R A M S )  

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n  
B a r o m e t r i c  p r e s s u r e .  
Avg .  o r i f . p r e s . d r o p .  
Avg.  gas  m e t e r  t e m p . .  

. . . . . . .  
( I N .  H G )  
( I N .  WC)  
(DEF-F)  

Volume t h r o u g h  gas  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . .  ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  g a s  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e  . . . . . . . .  
a c t u a l  . . ............ ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( t )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  ( G R / A C F )  
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  

-0.79 
18.99 
.840 

0.0 
305.0 

8 . 0  
313.0 

0.1444 

0.9976 
29.43 
0.43 
8 5 . 3  

41.20 
39.17 

120.00 
.184 
239 

68268 
36179 

91.3 

0.03063 
0.05688 

17.931 

Run 2 
02-23-94 

1300/1503 

-0.79 
18.99 
.840 

0.0 
322.0 

5.0 
327.0 

0.1430 

0.9976 
29.43 
0.43 
8 5 . 3  

43.55 
41.41 

120.00 
.184 
237 

68024 
36865 

96.3 

0.02887 
0.05329 

16.839 

Run 3 
02-23-94 

1543/1744 

-0.79 
18.99 
.a40 

0.0 
331.0 

7.0 
338.0 

0.1427 

0.9976 
29.43 
0.46 
84.3 

44.91 
42.78 

120.00 
.184 
236 

68536 
37205 

98.6 

0.02793 
0.05147 

16.413 
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I n t e r p o l 1  Labs  R e p o r t  No. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  P a r t i c u l a t e  L o a d i n g  D e t e r m i n a t i o n s - - - - - - - M e t h o d  5 

D a t e  o f  r un  

T ime run  s t a r t / e n d . .  . . .  (HRS)  

S t a t i c  p r e s s u r e  . . . . . .  ( 1 N . W C )  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  
W a t e r  i n  s a m p l e  gas  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  o a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . .  . c o l l e c t e d  

Gas m e t e r  c o e f f i c i e n t  
B a r o m e t r i c  p r e s s u r e . .  
A v g .  o r i f . p r e s . d r o p . .  
Avg.  gas  m e t e r  t e m p . .  

Volume t h r o u g h  g a s  me 

g r a m s  ) 

. . . . . .  
I N . H G )  
I N . W C )  
DEF-F) 

e r . .  . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r . .  . . . .  
A v g . s t a c k  g a s  t e m p  . .  
V o l u m e t r i c  f l o w  r a t e .  

a c t u a l .  . . . . . . . . . . . .  
d r y  s t a n d a r d  . . . . . . .  

I s o k i n e t i c  v a r i a t i o n .  

(DSCF) 

. ( M I N )  

. . ( I N )  
DEG-F) 

. . . . . .  
(ACFM) 
DSCFM) 

. . .  ( % )  

P a r t i c u l a t e  c o n c e n t r a t i o n  . . .  
a c t u a l  . . . . . . . . . . . .  (GR/ACF) 
d r y  s t a n d a r d  . . . . .  (GR/DSCF) 

P a r t i c l e  mass r a t e . .  . ( L B / H R )  

Run 1 
0 2 - 2 4 - 9 4  

9 3 0 /  11 34 

- 0 . 1 8  
12.05  

. 8 4 0  

0 .0  
4 0 3 . 0  

1 3 . 0  
4 1 6 . 0  

0 . 1 5 3 6  

1 .0027 
29 .28  

0 . 4 1  
6 9 . 7  

43.86 
42 .93  

1 2 0 . 0 0  
. 1 8 4  
2 0 8  

44409 
23522 

9 9 . 3  

0 . 0 2 9 2 3  
0 . 0 5 5 2 1  

1 1 . 1 3 2  

Run 2 
0 2 - 2 4 - 9 4  

1 2 0 0  / 1 4 0 5  

- 0 . 7 0  
1 2 . 0 5  

. 8 4 0  

0 . 0  
3 8 0 . 0  

12 .0  
3 9 2 . 0  

0 . 1 2 7 6  

1 . 0 0 2 7  
2 9 . 2 8  

0 . 4 1  
7 3 . 8  

4 3 . 6 4  
4 2 . 3 8  

1 2 0 . 0 0  
. 1 8 4  
2 0 4  

43415 
2 3 4 9 0  

9 8 . 2  

0 . 0 2 5 1 2  
0 . 0 4 6 4 5  

9 . 3 5 3  

Run 3 
0 2 - 2 4 - 9 4  

1 4 2 5 / 1 6 2 5  

- 0 . 7 8  
1 2 . 0 5  

. E 4 0  

0.0 
3 8 0 . 0  

11.0 
3 9 1 . 0  

0 . 1 3 7 2  

1 . 0 0 2 7  
2 9 . 2 8  

0 . 4 2  
7 4 . 4  

4 4 . 0 8  
4 2 . 7 6  

1 2 0 . 0 0  
. 1 8 4  
203  

4 3 1 5 4  
2 3 4 6 2  

9 9 . 2  

0 . 0 2 6 9 0  
0 . 0 4 9 5 0  

9 . 9 5 6  
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3.4 Results of Oxides of Nitroeen Determinations 
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I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  M i n n e s o t a  

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N j t r o g e n  (NOx)  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

) 

Run 1 A  

D a t e  o f  r u n  . . . . . . . . . . . . . . . . .  02-24-94 
Time o f  r u n  . .  ; . . . . . . . . .  (HRS) 

F l a s k  number  . . . . . . . . . . . . . . . .  
Vo lume o f  f l a s k  . ........ ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
b a r .  p r e s s  ......... (IN.HG) 
f l a s k  vacuum . . . . . . .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . .  ( 1 N . H G )  

D a t a :  T i m e  o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  (DEG-F) 
l a b .  b a r .  p r e s s  . ... ( IN.HG)  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 

Vo lume gas  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  (SV/V)  

N i t r a t e  I n  g a s  s a m p l e  . . . ( J  G )  
N O 2  i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM). . . . . . . . . . . . . . . . .  
(PPM-DRY). . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . ... (LB/HR)  

930 

61 
2100 

60.00 
29.28 
26.55 
2.73 

7 0 . 0'0 
29. IO 
-0.25 
28.85 

1800 

30.55 

284.0 
210.7 

0.0512 
117 
61 
43 

10.30 

i 

.... 

Run 18 

02-24-94 
945 

62 
2079 

60.00 
29.28 
26.60 
2.68 

10.00 
29.10 
-0.10 
29.00 

1796 

30.55 

273.0 
202.6 

0.0493 
113 
59 
41 

9.93 

Run 1C 

02-24-94 
1000 

63 
2067 

60.00 
29.28 
26.60 
2.68 

70.00 
29. IO 
-0.70 
28.40 

1745 

30.55 

318.0 
235.9 

0.0591 
135 
71 
49 

11.91 

Run I D  

02-24-94 
1015 

64 
2087 

60.00 
29.28 
26.55 
2.73 

70.00 
29.10 
0.90 
30.00 

1868 

30.55 

350.0 
259.7 

0.0608 
139 
73 1 ( '  

50 

12.24 



I n t e r p o l 1  L a b s  R e p o r t  No.  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

! 

R e s u l t s  o f  O x i d e s  o f  N 

D a t e  o f  r u n  . . . . . . . . . . . .  
T i m e  o f  r u n  . . . . . . . . . . . .  

t rogen ( NOx) D e t e r m i n a t i o n s - - - - - - - - -  H e t h o d  7 

Run 2 A  

. . . .  02-24-94 

F l a s k  number  . . . . . . . . . . . . . . . .  
Vo lume o f  f l a s k  . . . . . . .  . . ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  
f l a s k  vacuum . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . (1N.HG) 

D a t a :  T i m e  o f  F l a s k  Opening 

f 1 a s k  t e m p e r a t u r e .  . ( DEG-F  ) 
l a b .  b a r .  p r e s s  . . . .  ( 1 N . H G )  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  
f l a s k  a b s .  p r e s s  . . .  (1N.HG)  

Vo lume g a s  s a m p l e d  . . . .  (DSML) 

M o i s t u r e  c o n t e n t  . . .... ( S V / V )  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  
NO2 in g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
( P P M - D R Y ) .  . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  

1030 

65 
2068 

60.00 
29.28 
26.65 
2.63 

70.00 
29.10 
-0.30 
28.80 

1776 

30.55 

324.0 
240.4 

0.0592 
135 
71 
49 

11.91 

Run 28 

02-24-94 
1045 

66 
2096 

60.00 
29.28 
26.65 
2.63 

70.00 
29.10 
-0.90 
28.20 

1759 

30.55 

274.0 
203.3 

0.0505 
116 
60 
42 

10.17 

Run 2C 

02-24-94 
1100 

19 
2069 

60.00 
29.28 
26.65 
2.63 

70.00 
29.10 
0.70 

29.80 

1845 

30.55 

251.0 
186.2 

0.0441 
101 
53 
37 

8.89 

Run 20 

02-24-94 
1115 

20 
2060 

60.00 
29.28 
26.60 
2.68 

70.00 
29.10 
-1.00 
28.10 

1718 

30.55 

261.0 
193.7 

0.0493 
113 
596' 
41 

9.92 
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I n t e r p o l 1  L a b s  R e p o r t  No.  4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

! T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

? 

Run 3 A  Run 3 8  Run 3C Run 3 D  

D a t e  o f  r un  . . . . . . . . . . . . . . . .  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  
T i m e  o f  r u n  . . . . . . . . . . . .  (HRS) 1 2 0 0  1 2 1 5  1 2 3 0  1 2 4 5  

F l a s k  number  . . . . . . . . . . . . . . . .  2 1  2 2  23 2 4  
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2 0 6 8  2 0 3 1  2 0 5 6  2 0 3  1 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  
b a r .  p r e s s  . . . . . . . . .  ( 1 N . H G )  2 9 . 2 8  2 9 . 2 8  2 9 . 2 8  2 9 . 2 8  
f l a s k  vacuum . . . . . . .  ( I N . H G )  2 6 . 7 0  2 6 . 7 0  2 6 . 7 0  2 6 . 7 0  
f l a s k  a b s .  p r e s s . .  . ( IN .HG)  2 . 5 8  2 . 5 8  2 . 5 8  2 . 5 8  

D a t a :  T ime  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1N.HG) 2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 1 . 9 0  - 0 . 3 0  - 1 . 2 5  1 . 7 0  
f l a s k  a b s .  p r e s s . .  . (1N.HG) 2 7 . 2 0  2 8 . 8 0  2 7 . 8 5  3 0 . 8 0  

Volume gas  s a m p l e d  . . . . (  OSML) 1 6 7 1  1 7 4 7  1 7 0 5  1 8 8 1  

M o i s t u r e  c o n t e n t  . . . . . .  ( S V / V )  3 0 . 5 5  3 0 . 5 5  3 0 . 5 5  3 0 . 5 5  

N i t r a t e  i n  g a s  s a m p l e  . . .  ( J G )  3 6 8 . 0  3 3 5 . 0  3 4 2 . 0  3 4 9 . 0  
NO2 i n  gas  s a m p l e  . . . . . . .  ( J  G )  2 7 3 . 0  2 4 8 . 6  2 5 3 . 8  2 5 9 . 0 '  

NOx C o n c e n t r a t i o n  

(GR/OSCF) . . . . . . . . . . . . . . . . .  0 . 0 7 1 4  0 . 0 6 2 2  0 . 0 6 5 0  0 . 0 6 0 2  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 6 3  1 4 2  1 4 9  1 3 8  
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  8 5  7 4  
(PPM-WET) . . . . . . . . . . . . . . . . .  5 9  5 2  5 4  5 0  

NOX E m i s s i o n  r a t e  . . . .  (LB/HR)  1 4 . 3 9  1 2 . 5 2  1 3 . 1 0  1 2 . 1 2  

7 8  72  - 7  
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  M i n n e s o t a  

T e s t  No. 2 
8 P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 1 A  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  02-23-94 
T i m e  o f  r u n  . . . . . . . . . . . .  (HRS)  1645 

F l a s k  n u m b e r . . . . .  . . . . . . . . . . .  43 
V o l u m e  o f  f l a s k  . . ....... ( M L )  2088 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  60.00 
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 29.43 
f l a s k  v a c u u m  . . . . . . .  (1N.HG) 26.80 
f l a s k  a b s .  p r e s s  ... (1N.HG)  2.63 

Data:  T i m e  o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  (DEG-F) 70.00 
l a b .  b a r .  p r e s s  . . .. (1N.HG) 29.11 
f l a s k  s t a t i c  p r e s s .  (1N.HG) -5 .65  
f l a s k  a b s .  p r e s s  . . .  (1N.HG) 23.46 

V o l u m e  g a s  s a m p l e d  . . . .  (DSML) 1427 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  27.68 

N i t r a t e  i n  g a s  s a m p l e  ... ( J G )  
NO2 In g a s  s a m p l e  . ...... ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  

40 

Run 18 Run 1C 

02-23-94 02-23-94 
1700 1715 

44 46 
2090 2090 

60.00 60.00 
29.43 29.43 
26.80 26.85 
2.63 2.58 

70.00 70.00 
29.11 29.11 
0.70 -6.00 

29.81 23.11 

1864 1407 

27.68 27.68 

Run 1 D  

02-23-94 
1730 

45 
2086 

60.00 
29.43 
26.90 
2.53 

70.00 
29.11 
-5.00 
24.11 

1477 

27.68 



I n t e r p o l 1  L a b s  R e p o r t  No. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  N o .  2 
B P u l p  D r y e r  S t a c k  

R e s u l t s  of O x i d e s  of N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 2A Run 2 8  Run 2C 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  
T i m e  o f  run  . . . . . . . . . . . .  ( H R S )  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  
V o l u m e  o f  f l a s k  . . . . . . . . .  (MI.) 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 
f l a s k  v a c u u m  . . . . . . .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  

D a t a :  T ime o f  F l a s k  Opening 

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G )  
f l a s k  s t a t i c  p r e s s .  (1N.HG) 
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  

V o l u m e  g a s  s a m p l e d  . . . .  ( D S M L )  

M o i s t u r e  c o n t e n t  . . .... ( % V / V )  

N i t r a t e  i n  g a s  s a m p l e  ... ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/OSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . ................ 
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . . . .  ( L B / H R )  

1 7 4 5  

4 7  
2 0 7 4  

60.00 
2 9 . 4 3  
2 6 . 9 5  

2 . 4 8  

7 0 . 0 0  
29.11 

0.50 
2 9 . 6 1  

1 8 4 7  

2 7 . 6 8  
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1 8 3 5  1 8 5 0  

4 8  6 7  
2 1 0 2  2 0 7 3  

60.00 60.00 
2 9 . 4 3  2 9 . 4 3  
2 6 . 8 5  2 6 . 9 5  

2 . 5 8  2 . 4 8  

7 0 . 0 0  7 0 . 0 0  
2 9 . 1 1  2 9 . 1 1  
- 3 . 3 5  0 .60  
2 5 . 7 6  2 9 . 7 1  

1 5 9 9  1 8 5 3  

2 7 . 6 8  2 7 . 6 8  

2 5 9 . 0  
1 9 2 . 2  

0 . 0 4 5 3  
1 0 4  

5 4  
3 9  

1 4 . 5 3  

Run 2D 

0 2 - 2 3 - 9 4  
1910 

68 
2 1 0 1  

60.00 
2 9 . 4 3  
2 7 . 0 0  

2 . 4 3  

7 0 . 0 0  
29.11 

0 . 5 0  
2 9 . 6 1  

1 8 7 5  

2 7 . 6 8  

2 4 3 . 0  
1 8 0 . 3  

0 . 0 4 2 0  
9 6  
5 0  3. l  

3 6  

1 3 . 4 7  



I n t e r p o l l  Labs  R e p o r t  No. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No. 2 
8 P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 3 A  Run 3 8  Run 3 C  Run 30 

D a t e  o f  run . . . . . . . . . . . . . . . .  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  0 2 - 2 3 - 9 4  
T ime  o f  run . . . . . . . . . . .  .(HRS) 1 9 4 5  2 0 1 3  2 0 2 9  2 0 4 0  

F l a s k  number  . . . . . . . . . . . . . . . .  6 9  7 0  7 1  7 2  
Volume o f  f l a s k  . . . . . . . . .  (ML)  2 0 6 9  2 0 7 1  2 0 3 8  2 0 9 2  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 6 0 . 0 0  6 0 . 0 0  6 0 . 0 0  60.00 
b a r .  p r e s s .  . . ...... ( I N . H G )  2 9 . 4 3  2 9 . 4 3  2 9 . 4 3  2 9 . 4 3  
f l a s k  vacuum . . . . . . .  ( I N . H G )  2 6 . 8 5  2 6 . 8 0  2 6 . 8 0  2 6 . 8 0  
f l a s k  a b s .  p r e s s  . . . (  1 N . H G )  2 . 5 8  2 . 6 3  2 . 6 3  2 . 6 3  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  7 0 . 0 0  
l a b .  b a r .  p r e s s  . . . .  ( I N . H G )  2 9 . 1 1  2 9 . 1 1  2 9 . 1 1  2 9 . 1 1  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  0.10 -0.10 - 6 . 5 0  - 4 . 3 0  
f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  2 9 . 2 1  2 9 . 0 1  2 2 . 6 1  2 4 . 8 1  

Volume gas  s a m p l e d  . . . .  (DSML) 1 8 0 8  1 7 9 3  1 3 3 5  1 5 2 2  

M o i s t u r e  c o n t e n t  . . . . . .  ( Z V / V )  2 7 . 6 8  2 7 . 6 8  2 7 . 6 8  2 7 . 6 8  

NO2 i n  g a s  s a m p l e  . . . . . . .  ( J G )  2 0 4 . 8  2 2 7 . 8  1 8 7 . 7  2 0 0 . 3  
N i t r a t e  i n  g a s  samp le  . . .  ( J G )  2 7 6 . 0  3 0 7  .O 2 5 3 . 0  2 7 0 . 0  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 0 4 9 5  0.0555 0 . 0 6 1 4  0 . 0 5 7 5  
. (  MG/DSCM) . . . . . . . . . . . . . . . . .  1 1 3  1 2 7  1 4 1  1 3 2  

( P P M - D R Y )  . . . . . . . . . . . . . . . . .  5 9  6 6  7 4  6 9  i l  
(PPM-WET) . . . . . . . . . . . . . . . . .  43 4 0  5 3  5 0  

NOX E m i s s i o n  r a t e . .  . .  (LB/HR)  1 5 . 8 7  1 7 . 8 0  1 9 . 7 0  1 8 . 4 4  

42 



I n t e r p o l 1  Labs  R e p o r t  No .  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  
c PU 

Resu 

No. 5 
p D r y e r  S t a c k  

t s  o f  O x i d e s  o f  N i t r o g e n  (NOx) D e t e r m i n a t i o n s - - - - - - - - - M e t h o d  7 

Run 1 A  Run 18 

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  02-24-94 02-24-94 
Time o f  run  . . . . . . . . . . . .  ( H R S )  832 847 

F l a s k  number  . . . . . . . . . . . . . . . .  1 3  14 
Volume o f  f l a s k  . . . . . . . . .  ( M L )  2060 2048 

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  ( O E G - F )  50.00 50.00 
b a r .  p r e s s . .  . . . . . . .  ( I N . H G )  29.24 29.24 
f l a s k  vacuum . . . . . . .  ( I N . H G )  26.70 26.90 
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  2.54 2.34 

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  ( D E G - F )  70.00 70.00 
l a b .  b a r .  p r e s s .  . . .  ( 1 N . H G )  29.10 29.10 
f l a s k  s t a t i c  p r e s s .  (IN.HG) 1.10 6.35 

N . H G )  30 .20  35.45 f l a s k  a b s .  p r e s s . .  . ( 
Volume g a s  s a m p l e d  . ... 
M o i s t u r e  c o n t e n t . . . . . .  

N i t r a t e  i n  g a s  s a m p l e . .  
NO2 i n  g a s  s a m p l e . .  . . . .  
NOx C o n c e n t r a t i o n  

DSML ) 1867 2223 

% V / V )  28.69 28.69 

. ( J G )  525.0 454.0 

. ( J G )  389.5 336.9 

(GR/OSCF). . . . . . . . . . . . . . . . .  0.0912 0.0662 
(MG/DSCM) . . . . . . . . . . . . . . . . .  209 152 
(PPM-DRY) . . . . . . . . . . . . . . . . .  109 79 
(PPM-WET) . . . . . . . . . . . . . . . . .  78 56 

NOX E m i s s i o n  r a t e  . . . .  (LB/HR)  19.62 14.25 

Run 1C Run 1D 

02-24-94 02-24-94 
914 929 

15 16 
2045 2067 

50.00 50.00 
29.24 29.24 
26.80 26.85 
2.44 2.39 I 

70.00 70.00 
29.10 29.10 
5.75 -0.40 

34.85 28.70 

2173 1782 

28.69 28.69 

436.0 438.0 
323.5 325.0 

j'i 
! 

78 95 " '  , 

56 

:, , 
0.0651 0.0797 

149 182 i 
68 i 

14.00 17.15 I 
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I n t e r p o l 1  L a b s  R e p o r t  N O .  4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s .  M l n n e s o t a  

T e s t  No. 5 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  td l t rogen ( N O x )  D e t e r m i n a t i o n s - - - - - - - - - n e t h o d  1 

Run 2A 

D a t e  o f  run . ............... 0 2 - 2 4 - 9 4  
T i m e  o f  r u n  ............ (HRS)  

F l a s k  n u m b e r  ................ 
V o l u m e  o f  f l a s k  . . ....... ( M L )  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
b a r .  p r e s s  . ........ (1N.HG)  
F l a s k  v a c u u m  ....... ( I N . H G )  
f l a s k  a b s .  p r e s s  . . .  (1N.HG)  

D a t a :  T i m e  o f  F l a s k  Open ing  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  
l a b .  b a r .  p r e s s  . . . .  (1N.HG)  
f l a s k  s t a t i c  p r e s s .  (1N.HG)  
f l a s k  a b s .  p r e s s  ... (1N.HG)  

V o l u m e  g a s  s a m p l e d  .... (DSML) 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  

N i t r a t e  i n  g a s  s a m p l e  ... ( J G )  
N O 2  i n  g a s  s a m p l e  ....... ( J G )  

NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

NOX E m i s s i o n  r a t e  . ... ( L B / H R )  

(PPM-DRY) . . . . . . . . . . . . . . . . .  

9 4 5  

11 
2 0 5 4  

4 5 . 0 0  
2 9 . 2 4  
2 6 . 9 0  

2 . 3 4  

10.00 
29.10 

1 . 6 0  
3 0 . 7 0  

1 9 0 1  

2 8 . 6 9  

3 3 3 . 0  
2 4 1 . 1  

0 .0566  
1 3 0  

6 8  
4 8  

12.18 
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Run 2B Run 2C Run 2 0  

0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  
9 5 8  1 0 1 4  1 0 3 0  

18 4 3  44  
2 0 4 5  2 0 8 8  2 0 9 0  

4 0 . 0 0  4 0 . 0 0  4 0 . 0 0  
2 9 . 2 4  2 9 . 2 4  2 9 . 2 4  
2 6 . 6 0  2 1 . 1 0  2 1 . 1 0  

2 . 6 4  2 . 1 4  2 . 1 4  

10.00 10.00 7 0 . 0 0  
29.10 2 9 . 1 0  2 9 . 1 0  
- 5 . 0 0  - 5 . 6 5  0.70 
2 4 . 1 0  2 3 . 4 5  2 9 . 8 0  

1 4 3 2  1 4 5 4  1 8 9 2  

2 8 . 6 9  2 8 . 6 9  2 8 . 6 9  

3 2 7 . 0  
2 4 2 . 6  

0 . 0 7 4 0  
1 6 9  

6 3  

1 5 . 9 3  

89 -. '3 



I 
I 

~ 

i 

I 

I 
j 

I 
I 

I n t e r p o l 1  L a b s  R e p o r t  No .  4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

T e s t  No.  5 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O x i d e s  o f  N i t r o g e n  ( N O x )  D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 3 A  Run 38 Run 3C Run 3D 

D a t e  o f  run . . . . . . . . . . . . . . . .  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  0 2 - 2 4 - 9 4  
T i m e  o f  run . . . . . . . . . . . .  ( H R S )  1 0 4 8  1108 1 1 2 0  1 1 3 5  

F l a s k  n u m b e r . .  . . ............ 4 s  4 6  47  4 8  
V o l u m e  o f  f l a s k  . . . . . . . . .  ( M L )  2086 2 0 9 0  2 0 7 4  2 1 0 2  

D a t a :  t i m e  o f  s a m p l i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F)  4 0 . 0 0  4 0 . 0 0  3 5 . 0 0  3 6 . 0 0  
b a r .  p r e s s  . . . . . . . . .  (1N.HG) 2 9 . 2 4  2 9 . 2 4  2 9 . 2 4  2 9 . 2 4  
f l a s k  vacuum ....... (1N.HG)  2 7 . 1 0  2 6 . 9 0  2 7 . 4 0  2 7 . 8 0  
f l a s k  a b s .  p r e s s . .  . (1N.HG)  2 . 1 4  2 . 3 4  1 . 8 4  1 . 4 4  

D a t a :  T i m e  o f  F l a s k  O p e n i n g  

f l a s k  t e m p e r a t u r e . .  (DEG-F) 7 0 . 0 0  7 0 . 0 0  70.00 7 0 .  OD 
l a b .  b a r .  p r e s s  .... ( I N . H G )  2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  2 9 . 1 0  
f l a s k  s t a t i c  p r e s s .  ( I N . H G )  5.00 6.00 0 .50  - 3 . 3 5  

V o l u m e  gas  s a m p l e d  . . . .  (DSML)  2 1 8 4  2 2 4 2  1 8 8 4  1 6 7 4  

f l a s k  a b s .  p r e s s  . . . (  1N.HG) 3 4 . 1 0  3 5 . 1 0  2 9 . 6 0  2 5 . 7 5  

M o i s t u r e  c o n t e n t  . . .... ( f V / V )  2 8 . 6 9  2 8 . 6 9  2 0 . 6 9  2 8 . 6 9  

N i t r a t e  i n  gas  s a m p l e  . . .  ( J G )  
NO2 i n  g a s  s a m p l e  . . . . . . .  ( I C )  
NOx C o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  
(MG/DSCM) . . . . . . . . . . . . . . . . .  
(PPM-DRY) . . . . . . . . . . . . . . . . .  
(PPM-WET) . . . . . . . . . . . . . . . . .  

N O X  E m i s s i o n  r a t e  . . . . (  LB/HR)  



3.5 Results of Carbon Monoxide Determinations 
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I n t e r p o l 1  Labs  R e p o r t  No. 4-2326 
A m e r i c a n  

E a s t  G r a n d  F o r k s .  M i n n e s o t a  

T e s t  N o .  1 
No. 1 B o i l e r  S t a c k  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... Method 10 

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  

M o i s t u r e  c o n t e n t . .  . . . .  ( % V / V )  

02 C o n c e n t r a t i o n . .  . . . .  ( % V / V )  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 

c o n c e n t r a t i o n  . . . . . . . . . . . .  

Run 1 

D a t e  o f  r u n  02-22-94 

T ime run  s t a r t / e n d  . . . . .  ( H R S )  1220/1330 

60.0 

10.68 

8.50 

93492 

co 

c o  

GR/OSCF). . . . . . . . . . . . . . . . .  .2086 
MG/OSCM) . . . . . . . . . . . . . . . . .  77.65 
PPM-WET)  . . . . . . . . . . . . . . . . .  66.21 
PPM-DRY) . . . . . . . . . . . . . . . . .  410.00 
PPM-DRY @ 7% 02) . . . . . . . . .  459.20 

e m i s s i o n  r a t e  . . . . . (  LB/HR)  167.178 

60.0 

9.45 

8.10 

92871 

0.1934 
442.70 
344.09 
380.00 
412.40 

153.916 

Run 2 Run 3 

02-22-94 02-22-94 

1430/1532 1610/1715 

60.0 

9.00 

8.10 

96705 

C o  = C a r b o n  m o n o x i d e  

A t r a i l i n g  ’ < ’  symbo l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

? 

0.1883 
431.05 
336.70 
370.00 
401.55 

56.053 
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I n t e r p o l 1  L a b s  R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  M i n n e s o t a  

I 

1 

! 

I 
I 

T e s t  No.  2 
No. 2 B o i l e r  S t a c k  

I 

I 
I 

, )  

R e s u l t s  o f  CO D e t e r m i n a t i o n s  ...................... M e t h o d  10 

Run 1 Run 2 Run 3 

D a t e  o f  r u n  02-23-94 02-23-94 02-23-94 

T l m e  run s t a r t / e n d  ..... ( H R S )  1105/1210 1250/1353 1415/1518 

T o t a l  s a m p l i n g  t i m e  . ... ( M I N )  60 .0  6 0 . 0  60.0 

M o i s t u r e  c o n t e n t  . . . . . .  ( % V / V )  10.28 9.21 8.72 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  7.40 7.30 7.10 

V o l u m e t r i c  f l o w  r a t e  ( D S C F M )  82214 81536 78612 

CO c o n c e n t r a t i o n . .  . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0.1069 0.0916 0.1018 
(MG/DSCM) . . . . . . . . . . . . . . . . .  244.65 209.70 233.00 

( P P M - D R Y )  . . ............... 210.00 180.00 200.00 
( P P M - D R Y  C 7% 0 2 )  . . . . . . . . .  216.18 183.94 201.44 

(PPM-WET) . . . . . . . . . . . . . . . . .  188.41 163.42 182.56 

CO e m i s s i o n  r a t e . .  . . .  ( L B / H R )  75.298 64.009 68.571 

C O  - C a r b o n  m o n o x i d e  

A t r a i l i n g  ' < '  s y m b o l  i n d i c a t e s  t h a t  t h e  t r u e  v a l u e  
i s  l e s s  t h a n  o r  e q u a l  t o  t h e  r e p o r t e d  v a l u e  

1 48 



3.6 Results of Opacitv Observations 

i 
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I n t e r p o l 1  Labs R e p o r t  No. 4-2326 
A m e r i c a n  C r y s t a l  Sugar  

E a s t  Grand  F o r k s .  M i n n e s o t a  

T e s t  No. 4 
A P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O p a c i t y  O b s e r v a t i o n s  --------------- EPA Method 9' 

P e r c e n t  O p t i c a l  Re1 a t i  ve 
O p a c i t y  D e n s i t v  F r e a u e n c v  ( 'i ) 

0 .oooo 
5 .0223 
10 .0458 
15 .0706 
20 .0969 
25 .1249 
30 .1549 
35 .1e71 
40 .2219 
45 .2596 
50 .3010 
55 .3468 
60 .3979 
65 .4559 
70 .5229 
75 .602 1 
80 .6990 
85 .e239 
90 1.0000 
95 1.3010 
99 2.0000 

O b s e r v e r :  R i c k  Eidem 
C e r t .  D a t e :  10-6-93 
D a t e  o f  O b s e r v a t i o n :  2-22-94 
Time o f  O b s e r v a t i o n :  0930- 

* C o u l d  n o t  r e a d  due t o  c l o u d  c o v e r  and p lumes i n t e r m i x i n g .  
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I n t e r p o l 1  Labs R e p o r t  No .  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  Grand  F o r k s ,  M i n n e s o t a  

No.  2 
p D r y e r  S t a c k  

t s  o f  O p a c i t y  O b s e r v a t i o n s  --------------- EPA Method 9' 

T e s t  
B Pu 

Resu 

- P e r c e n t  O p t i c a l  Re1 a t  i ve 
ODaci t y  D e n s i t v  F r e q u e n c v ( % )  

0 .oooo 
5 
10 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 
75 
80 
85 
90 
95 

.0223 

. 0 4 5 8  

.0706 

.0969 

.1249 

.1549 

.1e71 

.2219 

.2596 

.3010 

.3468 

.39?9 

.4559 

.5229 

.602 1 

.6990 

.a239 
1.0000 
1.3010 

O b s e r v e r :  R i c k  Eidem 
C e r t .  D a t e :  10-6-93 
D a t e  o f  O b s e r v a t i o n :  2-22-94 
Time o f  O b s e r v a t i o n :  1000- 

C o u l d  n o t  r e a d  due t o  c l o u d  c o v e r  and plumes i n t e r m i x i n g .  
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I n t e r p o l 1  Labs R e p o r t  No .  4-2326 
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  Grand  F o r k s ,  M i n n e s o t a  

T e s t  No .  1 
C P u l p  D r y e r  S t a c k  

R e s u l t s  o f  O p a c i t y  O b s e r v a t i o n s  --------------- E P A  Method 9 *  

P e r c e n t  O p t i c a l  Re1 a t  i ve 
O p a c i t y  D e n s i  t v  F r e q u e n c v  [ % )  

0 .oooo 
5 .0223 
10 .0450 
15 .0706 
20 .0969 
25 .1249 
30 .1549 
35 .1071 
40 .2219 
45 .2596 
50 .3010 
55 .3460 
60 .3979 
65 .4559 
70 .5229 
75 .6021 
00 .6990 
85 .0239 
90 1.0000 
95 1.3010 
99 2.0000 

O b s e r v e r :  R i c k  E idem 
C e r t .  D a t e :  10-6-93 
D a t e  o f  O b s e r v a t i o n :  2-22-94 
Time o f  O b s e r v a t i o n :  1400- 

t c o u l d  n o t  r e a d  due t o  c l o u d  c o v e r  and p lumes i n t e r m i x i n g .  
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3.7 Results of Particle Size Distribution 
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Test No. 3 

Interpoll Labs Report No. 3-1 638 
American Crystal Suger 

East Grand Forks, Minnesota 

Results of the Particle Size Distribution Determination 

Sample Identification: 8 Pulp Dyrer Stack - February 23, 1994 
Cascade Impactor Sampling 

Assigned Density: 1 .OO p/cc 

Run 1 
Stage um 010 2 

Preimpactor 10.0 
1 6.1 
2 4.0 
3 2.5 
4 1.5 
5 0.98 
6 0.61 
7 0.35 

10.9 
18.0 
23.0 

33.2 
36.0 
39.5 
45.6 

29.8 

um 
010 1 

'Aerodynamic equivalent diameter in microns 
Relative cumulative frequency - percent by mass of aerosol with 
diameters greater than stated size 
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I n t e r p o l 1  Labs  R e p o r t  No. 4 - 2 3 2 6  
A m e r i c a n  C r y s t a l  S u g a r  

E a s t  G r a n d  F o r k s ,  MN 

T e s t  No. 3 
B P u l p  D r y e r  S t a c k  

(CASCACE IMPACTOR) 

R e s u l t s  o f  P a r t i c u l a t e  Loading'Determinations-------Method 5 

D a t e  o f  r u n  

T ime  run s t a r t / e n d . .  . . .  (HRS) 

S t a t i c  p r e s s u r e  . . . . . .  (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  
P i t o t  t u b e  c o e f f i c i e n t . .  . . . .  
W a t e r  i n  samp le  gas  

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  (GRAMS) 
d e s i c c a n t  . . . . . . . . . .  (GRAMS) 
t o t a l  . . . . . . . . . . . . . .  (GRAMS) 

T o t a l  p a r t i c u l a t e  m a t e r i a l . .  
. . . . . . . . . .  c o l l e c t e d ( g r a m s )  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  
A v g .  o r i  f .  p r e s  . d r o p . .  ( I N .  W C )  
A v g .  gas  m e t e r  t e m p . . ( O E F - F )  

Vo lume t h r o u g h  gas  m e t e r . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  

T o t a l  s a m p l i n g  t i m e  . . . .  ( M I N )  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  
A v g . s t a c k  gas  temp . . (DEG-F)  

V o l u m e t r i c  f l o w  r a t e .  . . . . . . .  
a c t u a l  . . . . . . . . . . . . . .  ( A C F M )  
d r y  s t a n d a r d  . . . . . . .  (DSCFM) 

I s o k i n e t i c  v a r i a t i o n  . . . . .  ( % )  

P a r t i c u l a t e  c o n c e n  
a c t u a l  . . . . . . . . . .  
d r y  s t a n d a r d . .  . .  

P a r t i c l e  mass r a t e  

r a t i o n . .  . 
. (GR/ACF) 
(GR/DSCF) 

. . (LBIHR) 
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Run 1 
0 2 - 2 3 - 9 4  

1 8 3 3 / 1 9 4 0  

- 0 . 7 9  
1 8 . 9 9  

. E 4 0  

0.0 
2 0 1  .o 

5 . 0  
2 0 6 . 0  

0 . 0 6 9 7  

0 . 9 9 7 6  
2 9 . 4 3  

0 . 7 1  
8 2 . 0  

2 8 . 0 5  
2 6 . 8 5  

6 0 . 0 0  
. 2 0 6  

2 3 6  

6 8 6 0 4  
3 7 5 1 0  

9 7 . 9  

0 . 0 2 1 8 9  
0 . 0 4 0 0 4  

1 2 . 8 7  



4 RESULTS OF FUEL ANALYSES 
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Client: 

Laboratory Log Number: 

Source: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

3/11/94 
AMWCAN CRYSTAL SUGAR. EAST GRAM) FORKS 

2326-85-7242 

A PULP DRYER 

COAL. 2/24/94 

Proximate and Ultimate Analysis WT % 

Proximate Analysis WT YO 

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 

Sulfur 
Heating Value, BTUILB. 

D Fixed Carbon (calculation) 

24.97 
3.73 2.79 

42.55 40.96 30.73 
57.45 55.3 I 41.50 
0.37 0.35 0.26 

13028 12542 9410 

Ultimate Analysis WT YO 

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

78.66 
4.32 
1.48 

15.17 
0.37 

3.73 
75.73 
4.16 
1.43 

14.60 
0.35 

24.97 
2.79 

56.82 
3.12 
1.07 

10.96 
0.26 

Respectfully submitted, 

Jeannie F. ONeil, Manager 
Inorganic Chemistry Group 

994 I 
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Client: 

Laboratory Log Number: 

Source: 

Sample Identification: 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

311 1/94 
AMERICAN CRYSTAL SUGAR. EAST GRAND FORKS 

2326-84-7211 

B PULP DRYER 

COAL. 2\23/94 

Proximate and Ultimate Analysis WT % 

Proximate Analysis WT O h  

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 

') Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTWLB. 

Parameter 

43.70 
56.30 
0.15 

13238 

Ultimate Analysis W T  % 

4.51 
41.73 
53.76 
0.43 

12641 

25.55 
3.36 

31.07 
40.03 

0.32 
9412 

Moisture 81 Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

79.08 
4.53 
1.36 

14.58 
0.45 

4.51 
75.51 
4.33 
1.30 

13.92 
0.43 

Respectfully submitted, 

25.55 
3.36 

56.22 
3.22 
0.97 

10.37 
0.32 

c Jeannie F. ONeil. Manager 
Inorganic Chemistry Group 

9913 
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Client: 

Laboratory Log Number: 

Source: 

Sample Identification: 

Parameter 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

311 1194 
AMERICAN CRYSTAL SUGAR EAST GRAND FORKS 

2326-82-7239 

C PULP DRYER 

COAL, 2\22/94 

Proximate and Ultimate Analysis WT Yo 

Proximate Analysis WT Yo 

Moisture & Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 
Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTULB. 

43.53 
56.47 
0.47 

13191 

4.91 
41.39 
53.69 
0.45 

12543 

24.90 
3.69 

31.09 
-10.33 

0.34 
9420 

Ultimate Analysis WT YO 

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

24.90 
4.91 3.69 

79.34 75.44 56.66 
4.87 4.63 3.47 
1.39 1.32 0.99 

13.93 13.25 9.95 
0.47 0.45 0.34 

Respectfully submitted, 

Jeannie F. ONeil. Manager 
Inorganic Chemistry Group 

10095 
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Client: 

Laboratory Log Number: 

Source: 

Sample Identification: 

Parameter 

INTERPOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

311 1/94 
AMERICAN CRYSTAL SUGAR EAST GRAND FORKS 

2326-81-7238 

NO. I BOILER 

COAL. 2/22/94 

Proximate and Ultimate Analysis WT Yo 

Proximate Analysis WT Yo 

Moisture & Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 

- Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTULB. 

1 
44.45 
55.55 
0.47 

13201 

4.24 
42.56 
53.19 
0.45 

12641 

24.52 
3.20 

32.13 
40.1s 
0.34 
9541 

Ultimate Analysis WT Yo 

Moisture & Moisture A3 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

24.52 
4.24 3.20 

79.21 75.85 57.25 
4.99 4.78 3.61 
1.37 1.31 0.99 

13.96 13.36 10.09 
0.47 0.45 0.34 

Respectfully submitted, 

Jeannie F. ONeil, Manager 
Inorganic Chemistry Group 

10105 
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Client: 

Laboratory Log Number: 

Source : 

Sample Identification: 

Parameter 

INTEFWOLL LABORATORIES, INC. 
Fuel Laboratory 
(612) 786-6020 

311 1194 
AMERICAN CRYSTAL SUGAR. EAST GRAND FORKS 

2326-83-7240 

NO. 2 BOILER 

COAL. 2/23/94 

Proximate and Ultimate Analysis WT O/o 

Proximate Analysis WT 'Yo 

Moisture & Moisture As 
Ash Free Free Received 

Moisture, Total 
Ash 
Volatile Matter 

) Fixed Carbon (calculation) 
Sulfur 
Heating Value, BTUILB. 

44.16 
55.84 
0.42 

13168 

4.06 
42.37 
53.57 
0.40 

12633 

24.67 
3.06 

3 1.92 
40.36 
0.30 
9517 

Ultimate Analysis WT 'Yo 

Moisture & Moisture As 
Parameter Ash Free Free Received 

Moisture, Total 
Ash 
Carbon 
Hydrogen 
Nitrogen 
Oxygen (calculated) 
Sulfur 

24.67 
4.06 3.06 

78.43 75.25 56.69 
4.48 4.30 3.24 
1.35 1.30 0.98 

15.31 14.69 11.07 
0.42 0.40 0.30 

Respectfully submitted, 

{ Jeannie F. ONeil. Manager 
Inorganic Chemistry Group 

9850 
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APPENDIX A 

SAMPLING TRAIN CALIBRATION DATA 



INTERPOLL LABORATORIES 

T i  me 
( m i n )  

EPA M e t h o d  5 Gas M e t e r i n a  S y s t e m  
Q u a l i t v  C o n t r o l  C h e c k  D a t a  S h e e t  

M e t e r  Temp. ( O F )  

( C F )  I n l e t  O u t l e t  
Vo lume 

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  r a t e  e q u a l  
t o  ^H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  R e c o r d  t h e  f o l l o w i n g  d a t a :  

B a r  p r e s s  39.36 i n .  Hg. - - / .Odd7 A H @  /.-sJ i n .  W . C .  

c a l c u l a t e  Y o n  a s  f o l l o w s :  

r 1 0 . 5  

If Y e n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03, ' t h e  v o l u m e  
m e t e r l n g  s y s t e m  s h o u l d  be i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

CFR T i t l e  40. P a r t  6 0 .  A p p e n d i x  A .  M e t h o d  5. S e c t i o n  4.4.1 ) 
5 - 4 3 2  

A- 2 Page 11 
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INTERPOLL LABORATORIES 
€PA M e t h o d  5 Gas H e t e r i n q  S y s t e m  
g u a l i t v  C o n t r o l  Check  D a t a  S h e e t  

Job  . f f i ,  ,= D a t e  3-22-9,f' 
O p e r a t o r  SL-3 M o d u l e  No. - 3 

T i  me 
( m i n )  

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  r a t e  equa  
t o  -'H@ f o r  10 m l n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  R e c o r d  t h e  f o l l o w i n g  d a t a :  

M e t e r  Temp. ( O F )  

( C F )  I n l e t  O u t l e t  
Vo lume 

c a l c u l a t e  Y o n  a s  f o l l o w s :  

If Y o n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0.97 t o  1.03. ' t h e  v o l u m e  
m e t e r i n g  s y s t e m  s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . .  

CFR T i t l e  4 0 .  P a r t  6 0 .  A p p e n d i x  A .  M e t h o d  5. S e c t i o n  4 . 4 . 1  

S - 4 3 2  

Page 11 A- 1 



INTEAPOLL LABORATORIES 
€PA Method 5 Gas H e t e r i n q  S v s t e m  
Q u a l i t v  C o n t r o l  C h e c k  D a t a  S h e e t  

T I  me Volume 
l m i n l  I C F )  

I n s t r u c t i o n s :  O p e r a t e  t h e  c o n t r o l  m o d u l e  a t  a f l o w  r a t e  e q u a l  
t o  "H@ f o r  10 m i n u t e s  b e f o r e  a t t a c h l n g  t h e  um- 
b i l i c a l .  R e c o r d  t h e  f o l l o w i n g  d a t a :  

Heter Temp. ( O F )  

I n 1  e t  I O u t l e t  

B a r  p r e s s  19.93 i n .  Hg. 7 - - .997b AH@ 1.47 I n .  W . C .  

C 1 1 t e  Y o n  a s  f o l l o w s :  

1.786 pm ,b460)] 0.5 
Y o n  = 

7 

I f  Y o n  i s  no t  w i t h i n  t h e  r a n g e  o f  0 . 9 7  t o  1.03. ' t h e  volume 
m e t e r i n g  s y s t e m  s h o u l d  b e  i n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

C F R  T i t l e  40. P a r t  60. A p p e n d i x  A .  Method 5 .  S e c t l o n  4 . 4 . 1  j 
S-432 
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In te rpo l1  Laboratories. Inc .  

(612) 786-6020 

Nozzle Cal ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  02-23-94 

Technici an: Duane Van Hoever 

Nozzle Nunter Inpact 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posit ion Diameter 

( 1  nches) 

1 .207 

2 .206 

3 .205 

Average: .206 

i 
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In terpol  1 Laboratories, Inc .  

(612) 786-6020 

Nozzle C a l i b r a t i o n  

Data Sheet 

Date o f  Cal ibrat ion:  02-24-94 

Technician: Scott B a i n v i l l e  

Nozzle Number 6-3 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point  i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi t 1 on Diameter 

(inches) 

1 .183 

2 .184 

Average : .184 

I 
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, In terpol1  Laboratories, Inc .  

(612)  786-6020 

Nozzle Calibration 
Data Sheet 

Date o f  Cal ibrat ion:  02-22-94 

Technician: Scott B a i n v i l l e  

Nozzle Number 7-5 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posit ion Diameter 

(inches) 

1 .310 

2 .310 

3 .311 

Average : .310 

A-11 



In terpol1  Laboratories, Inc .  

(612)  786-6020 

Nozzle Ca l ibra t ion  

Data Sheet 

Date o f  Cal ibrat ion:  02-23-94 

Technic1 an: Scott B a i n v i l l e  

Nozzle Number 7-5 

The nozzle i s  rotated i n  60 degree increments and the diameter a t  each 

point i s  measured t o  the nearest 0.001 inch. The observed readings and 

average are shown below. 

Posi t i  on Diameter 

(inches) 

1 .310 

2 .309 

3 .310 

Average: .310 

A-12 



I n t e r w l l  Laborator ies.  Inc. 

I 

U n i t  under test :  

TemDerature neasurement Oevice 
C a l i b r a t i o n  Sheet 

Method o f  Cal ibrat ion:  
a Conoarison against ASTM uercurv i n  qlass thermoaeter usinq a thermostatted and insu la ted  alumlnun block desiqnec 

t o  provide uniform tenoerature.  l h e  temperature i s  adjusted by ad jus t ing  t h e  vol tage on tne block heater 
car t r idge .  
Omega Model CL-300 Type I l her iocouo le  Simulator which provides 22 prec ise  tenoerature eouivalent I l l l i V O l t  

r lgna ls .  The CL-I00 i s  co ld  j unc t l on  connensated. Ca l i b ra t l on  accuracy i s  0.15 of  span 1 2 1 0 0 ~ 1  1 degree 
i f o r  negative teuneratures add The CL-300 s iau la tes  exac t ly  the  I i l l i v o l t a V  o f  a Type I 
thernocouole at the i nd i ca ted  tenoerature. 

,& 
2 deqrees. 

Desi red I TemD (OF) 
I Nominal 

Temperature of 
standard or 

Simulated Temp (OF) 

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 

1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

ResDonse of I Devi a t  i on 

t Averages : 

OF E o f f  scale response by u n i t  under t e s t  (OF) 
X dev = 100 A t  / (460 + t) 

ff u n i t  i n  to lerance 
U n i t  was not  i n  tolerance: reca l ib ra ted  - See new c a l i b r a t i o n  sheet. 

5-433 

A-13 



I n t e r o o l l  Laborator ies.  Inc. 

Temoe r a t u r e  neasu rement Oev i ce 
C a l i b r a t i o n  Sheet 

U n i t  under tes t :  
vendor G n i e C 7 A  ?fiT - 27 
Model //>I2 ; Ser ia l  Number 7 - 7 7/04. 
Range 0 - J.,l23 OF Thermocouple Type K 

Date o f  Ca l ib ra t ion  /c, - / v -  7 5  Technician SL 3 

Hethod o f  Cal lbrat lon:  
17 Cosoarlson aqains; ASTH r e r c u r y  i n  qlass t h e r i o a e t e r  usinq a thersosta t ted  and i n s u l a t e d  a l u a i n u a  Block designto 

to provide u n i f o r u  t e n o e r a t u r e .  
c a r t r i d g e .  
Ouega nodel CL-300 Tvoe I Theraocouole S l n u l a t o r  which orovides 22 p r e c i s e  t e a n e r a t u r e  e o u i v a l e n t  m i l l i v o \ t  
s igna ls .  The CL-100 i s  c o l d  j u n c t l o n  coaoensated. C a l l b r a t i o n  accuracy is r 0.11 of span IZIOO?, 1 degree 
l f o r  negat ive  t e u o r r a t u r e s  add i 2 degrees.  The CL-100 s i n u l a t e s  e r a c t l f  t h e  rillivoltage of a Type 1 

theriocouole a t  t h e  i n d l c a t e d  t e n o e r a t u r e .  

I h e  t e a p e r a t u r e  i s  adlusted by a d p s t l n q  t h e  v o l t a 9 e  on t h e  B l o c k  heater  

Oesi red 
Temp (OF) 

Nominal 

0 
100 
200 
300 
400 
500 
600 
700 

900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

aoo 

Temperature o f  
standard o r  

Simulated Temp (OF) 

I 

Averages : 

OF = off scale response by u n i t  under t e s t  (OF) 
I X dev . = 100 A t  / (460 + t) 

Oevii 

A t  (9) 

on 

I%) 

8.  og 

D u n i t  I n  to lerance 
ff u n i t  was not i n  to lerance: reca l ib ra ted  - See new c a l i b r a t i o n  sheet .  

5-433 

A-14 



(612)786-6020 

. 

ET- . P i t o t  lube Inswxtion Sheet 

: P I ~ O ~  1l0. s a  -6 

P i t o t  tube dimenrlons: .. 
I r3j6 IN. 

4di5n.  
t 945- IN. 

1. External tublng diameter (Dt) 
2. Base to Side A openlns plane (PA) 
3. Base to Side B opening plrnc (PB) 

A1 1 m e n t  : 

4. al<lOO Q 
5. a2<100 0 

7. B 2 C  50 / 

.. 6. B1 <'SO 

- - 8. 2- c.125. >d = 
9. Y C.0625. e & -  - 

- ) 

Distance from P i t o t  to Probe  Components: 

10. Pitot to 0.500 IN. nozzle 76'0 IN. 

11. P l t o t  to probe sheath z*d& IN. 

12. 

13. P i t o t  to thermocouple (perpendicular to pk) , IN. 

&Meets a l l  EPA design crlterla thus  Cp = 0.84 

P l t o t  to thermocouple (paral le l  to probe) T-*/a IN. 

Does not meet EPA deslgn c r l t e r l a  - thus callbrato In wlnd tunnel 
c, = 

Date' o f  Inspection: Inspected by: 

- _. 

- ^ . ^ _ I . \  

A-15 



(612)786-6020 

1. 
2. 
3. 

4. 
5. 

6, 
7. 

8. 
9. 

3-Type . P i t o t  Tube Ins#ctioa Sbeet 

:PI toba  m 2 3 - q  

Base to Side A opening plane (PA) . ' 5 J h  111. 

.. P i t o t  tube dimensions: 
External tubing diameter (Dt) : ? 3 / C  IN, 

Base to Side B opening plane (PB) / $46 D XI 9 

.. - 

.. 

Distance from P i t o t  to P r o b e  Components: 

10. Pitot to  0.500 IN. nozzle f 7 S - I N .  

12. P i t o t  to thermocouple (para l l e l  to probe) 3 .cJ IN. 
11. P i t o t  to probe sheath '3. &-@ IN. 

13, P i t o t  t o  thermocouple (perpendlculrr to probc) , 7 h X N .  

Meets a l l  EPA des ign  criteria thus  Cp = 0.84 

tbes not meet €PA deslgn c r l t s r l a  - thus callbrate I n  wind tunnel 
C# = 

Date' of  Inspectlon: Inspected by: 

$7-93 

A- 16 - -.e..,.\ 



(612)786-6020 

I 

1. 
2. 
3. 

4. 
5. 

6. 
7. 

8. 
9. 

10. 

11. 

12. 

13. 

f - 1 ~  . P l a t  Tube Insputlw Sbect 

.. PItoba m, a 3-6 
2 Pitot tube dlmtnrions: .. 

External tubing diameter (Dt) I 3-4 Ill, 
Base to Mde A opening plane (PA) Vdd fll. 
Base to 31de B openfng pl8nc (PB) , /6/ IN. 

P 

.. , 

- - 2- <.125' / 0- 
W e.0625' . D >  - 

- 
Dfstance from P l t o t  to Probe Components: 

Pitot t o  0.500 IN. nozzle 

P i t o t  to probe sheath 

I 750 IN. 

7, && IN. 

Pitot to thermocouple (para l l e l  to probe) 

P l t o t  to thermocouple (perpendlculrr to probe) 

7.d B IN. 
I .7L D In. 

4p 
0 

Ueets a l l  €PA design criteria t h u s  Cp = 0.84 

Does not meet EPA deslgn c r l t e r l a  - thus callbrato i n  wind tunnel 
c, = 

Date'& Inspectlon: Inspected by: 

f- 7-93. - 
CFR Tit l e  40 Part 60 Appendlx A Method 2 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 1 0  - 1s- -93 
Technician SCOT c e l A \ N V I C C E  
Mercury Column Barometer No. / 
Aneroid Barometer No. S GO 3DcI 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 

Factor Barometer Read Barometer Read (Pba-Pbm) 

) Has this barometer shown any consistent problems with calibration? Yes/No. . If 
yes, expl ai n. NO 

Has problem been alleviated? Yes/No. How? /I/// 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 

j proximity to the mercury barometer and left t o  equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

A-18 



INTERPOLL LABORATORIES 
(612)786-6020 

- Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 2/14, /?,/ 
Technician. <3, &/ N Y C "  

Mercury Column Barometer No. / 

Aneroid Barometer No. 

~- 

Temperature 
ctual Mercury Ambient Correction 

[arometer Read 1 :emp. -1 Factor 
Adjsted Mercury Initial Aneriod Difference 
Barometer Read Barometer Read (Pba-Ph) 

Has this barometer s h o w  any consistent problems wlth calibration? Y e s Q  If 
yes. explain. 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 

' 
mercury barometer readings. 5-312 

A-19 



APPENDIX B 

LOCATION OF TEST PORTS 

J 



. 



I1 m U 

r 





t 

-CT--- 



APPENDIX C 

FIELD DATA SHEETS 



INTERPOLL LABORATORIES - EPA METHOD 2 F I E L D  DATA SHEET 

C r o s s - s e c t i o n  
V i e w  

J o b  mJ--  S F  
S o u r c e  4 ZZfL 

D r y  b u l b  “&OF 

1 T e s t  Run 2 D a t e  3-JJYf 
S t a c k  d i m e n .  LOs--S’ I N .  

W e t  b u l b  _. OF 

M a n o m e t e r :  & R e g .  0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e 2 9 - 7 3  i n  Hg 

S t a t i c  p r e s s u r e  - .  y J  i n  wc 
O p e r a t o r s  ~3 
P i t o t  N o . g 7 d J - L /  C p  I 

E l e v a t i o n  
V i e w  

P 

D r a w i n g  
o f  T e s t  S i t e  > 

1 

/) 

C - 1  R o r  nothing - r e g .  m a n o m e t e r ;  S- e x p a n d e d ;  € - e l e c t r o n i c  5-3921 



INTERFOLL LAHORATOEIES EPA METHOD % + S A M P L E  LOG ____ SHEET 

u Weight (g )  
I tem 

F i n a l  Tare D i f f e r e n c e  
I 

Impinger No. 1 

Jo t  m- k?6F L?&te J-J3-9/ Tes t  R u n  / 
I Source NO.  / ,&O,G@< C T A C / <  No. of t r a v ~ r s e  p o i n t s  3r/- 

l l e thod /-r F i l t e r  ho lde r :  A C A S 3  F i l t e r  type :  Y’C5.F. 

Sample T r a i n  Leak Check: 

F r e t e s t :  ( 0.02 c fm a t  15 i n .  Hg. (vat) 

Fos tes t :  - 0-00 cfm a t  in .  ~ g .  (vac)  @I - 
P a r t i c u l a t e  Catch Data: 

No.5 of f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

acetone 
0 o t h e r ( s )  

6/ 77 

No. of probe wash b o t t l e s :  / 
S a m p l e  recovered by: JLI 

Condensate Data: 

I I H 

I P Y  . .... . ... .. .. . . . - ._ .. .. . .. .. .- .. . . .. .. ... .- .. . .. . _ _  - . . . . . .. --.----._-.- __^__^_._ _.^.__ .l.”.ll..---”-...” ...“.. . .. . . .. . .. .. . .. . .. ... . ..... - ... T o t a l  

I n t e g r a t e d  Gas Sampling Data: 

Bag Fump NO. 33@- HG,: NO. 2‘/ Rag No. / 
Rag M a t e r i a l :  % l a y e r  O lumin ized Tedlar  Size: 

P r e t e s t  l eak  check: 00 cc/min a t  Lr i n .  ~ g .  

Time s t a r t :  / L z o  (H%) Time end: /‘?30 (HRS) 

Sampling r a t e :  .2/.0 cc /m in  Operator:  53 

S i t 4  0 4  O2 Analyzer used t o  moni tor  t r a i n  o u t l e t :  z 
CF- I:): ; 

S-0046RR 
c- 2 



c-3 



_-___ INTERFOLL LCIBORCITOFIES € P A  METHOD 5/17 SCIMPLE L O G  SHEET 

Source No. of  t r a v E r r  
Rethod /-c F i l t e r  h o l d e r :  Gear, Fi 1 t o r  t ype :  c/ 

Sample T r a i n  Leak Check: 

P r e t e s t :  < 0.0Z c fm a t  15 i n .  Hg. (vac)  
Pos tes t :  - & 3 3  cfm a t  /J’ in. Hg. (vat) 

P a r t i c u l a t e  Catch Data: 

N0.s cjf, f i l t e r s  used: Recovery s o l v e n t  ( 5 )  

&/ 7Y 4 acetone 
0 o t h e r ( s )  

NO. O f  probe w a s h  b o t t l e s :  / 
Sample recovered by: <2 

Condensate Data: 

I n t e g r a t e d  Gas Sampling Data: 

Hag Pump No. 23& Bo,: No. ZJ Bag No. k 
Bag M a t e r i a l :  % l a y e r  A lumin ized Ted lar  S ize:  

P r e t e s t  leal: check: 00 cc/min a t  /J- in .  ~ g .  

Time s t a r t :  /L/33 (HRS) Time end: I J3z  (HRS) 

Sampling r a t e :  ~ L J J  cc /m in  Operator :  cz? 
2 5/N o f  O+ Analyzer used t o  monl tor  t r a i n  o u t l e t :  

CF-OZZ 

S-0046RR 
c-4 
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INTERFOLL LABORQTOEIES EPQ METHOD 5 /17  SAMPLE LOG SHEET _- 

Sample  T r a i n  Leak Check: 

- 
P r e t e s t :  ( c3.02 cfm a t  15 i n .  Hg. ( v a c )  
F o s t e s t :  - & O O  c f m  a t  L5 i n .  Hg. ( v a c )  

P a r t i c u l a t e  C a t c h  D a t a :  

No.5 of f i l t e r s  u sed :  REC0‘fEt-y SolVEnt  ( 5 )  

6 a c e t o n e  
0 o t h e r ( s )  

6/79 

No. of p r o b e  wash b o t t l e s :  
Sample  r e c o v e r e d  by: 

C o n d e n s a t e  Data: 

W I I 
. . . . . . . . .. . .. . . . . . . .. . .. . .. . . . .. . .. . . . . .; . . . . .. . .. . . . . . . . . -. .... . .. . . -. .. . ... ... . . . . . . . . . .. . . . . . . -. ._ . . _ _  . . . . .. .. . . . . . . . .. . ---.--.- -“.-^----..-7-,.--,7- -~”~.~-.’.~”~-~’-.-~-~ -..-----._ ._”. T o t a l  

I n t e g r a t e d  G a s  Sampl ing  Data: 

Hag Pump N o .  2 3 / ? ,  BGX N o .  2q Hag NO. 3 
Hag Platerial: % l a y e r  Alumin ized  T e d l a r  S i z e :  4 3  

P r e t e s t  l e a k  check:  00 c c / m i n  a t  1~~ i n .  ~ g .  

T i m e  s t a r t :  /6/0 (HFiS) T i m e  end:  fl/c ( H R S )  

Sampl ing  r a t e :  YO3 c c / m i n  O p e r a t o r :  S-2 

,I S / N  of Oz Analyze r  used t o  mon i to r  t r a i n  out le t :  2 
CF-0: T. 

C-6 
S-0046RR 
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J o b  k-5 / E G.F. 
S o u r c e  ' ' L ~  h cuer  c TW 

S t a c k  d imen.  4 Y  IN. 

T e s t  L Run a J D a t e  3 22- 4 - 
Dry b u l b  Z / o o F  Wet b u l b  __ ' F  

M a n o m e t e r :  A R e g .  0 E x p .  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  2?9.( i n  Hg 
S t a t i c  p r e s s u r e  ,9s I n  wc 
O p e r a t o r s  3 l h d O O e J 4 r  +a lJ0,lleY 

P i t o t  NO. VZL-b c P  .g'-I 

C r o s s - s e c t i o n  

1 

C- 8 

E l  e v a t  1 o n  

INTERPOLL. LABORATORIES - EPA METHOD 2 F I E L D  D A T A  SHEET 

V i e w  

D 
o f  

V i e w  



INTERPOLL LABORATORIES EPA METHOD 5 / 1 7  SAMPLE L O G  SHEET 

J G ~  Acs / E L  F / 

Source 'c" aevre Srack 
Rethod 5 F i l t e r  ho lde r :  G/ff% F i l t e r  type:  

Sample T r a i n  Leak Check: 

P r e t e s t :  ( i 5 . 0 2  c f m  a t  15 in .  Hg. (vac)  
F o s t e s t :  - 3 cfm a t  7 i n .  ~ q .  (vac) 

P a r t i c u l a t e  Catch Data: 

Condensate 

N G . ~  of  f i l t e r s  used: Recovery so l ven t  ( 5 )  

-g acetone 
0 o t h e r ( s )  

No. of  
Samp 1 e 

Data: 

Weight ( g )  

e s i c c a n  

. . . . . . .. . -. . . . . . . . . . . . . . . . ._ ... . . . .. . .. . .. . . . . . . .. .. . .. .. . . .- .. . . . .- . . . . - .. - ... - .... .. . . . . . . . . . . . - -. . . . . . -. . . . .. . . . .. . . . . . . . . . . --.I- -.-_ -.--1--1--.- 
~ _..- -..-..̂ --1.,111."1". 
. . . ...... ... . . .. .. .. .. . . . .. . .. . T o t a l  

I n t e g r a t e d  Gas Sampling Data: 

/ Hag No. / Bag Pump NG. 233 Bo;: No. 

Bag M a t e r i a l :  %- layer  A lumin ized Tedlar Size: 

P r e t e s t  l e a k  check: 0 cc/min a t  /,' i n .  Hg. 

Time s t a r t :  d Z r 3  (HRS) Time end: / 6 z  (HRS) 

sampl ing r a t e :  200 cc /min  Operator:  -A+ 
s / rJ  G< 0- Analyzer used t o  moni tor  t r a i n  o u t l e t :  // 

C F  -02 7 

S-0046RR 
c-9 





INTERFOLL LAHORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

I Job E . 6 , F  Test I ~ L l n  L 
Source L D ~ J  c r  St& 
nethod 5 Filter holder: 4lQS5 Filter type: 

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) 
postest: - 0 cfm at 7 in. Hg. tvac) 

Particulate Catch Data: 

No.5 of filters used: Recovery solvent ( 5 )  

acetone 
other (5) 

\ 

E 
ND. Of probe wash bottles: 
Sample recovered by: < I  

Condensate Data: 

Weight (g) 

Difference 

Impinger No. 1 

Impinger No. 2 

. . . . . . . . ... . .. . .- . . ._ . -. .. . .. . . . . . . .. . .. . . . . . . . . .... _ _  .. .. . . . . . . ... . . . . . ... . -. . . . . . . . . . . . .. _.. ._. .. . -. .. . . . . . - . . . . . .. . . . . .. .. . . . - .. . .. . .. . _- I"-....."----- __"- ...- -....-.-.----.-.- 'Total 

Integrated Gas Sampling Data: 
L Bag Fump NO. 35% Bo;: No. I Hag No. 

Hag material: 5-layer Aluminized Tedlar Size: 4 5  

pretest lea): check: 0 cc/min at I 4 in. Hg. 

Time start: i710 (HRS) Time end: r91( (HRs) 

s/N G{ 0- Analyzer used tu monitor train Y outlet: - 
Sampling rate: &> cc/min Operator: 

CF-OZT 

c-11 S-0046RR 
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INTEHFOLL LAHOHATORIES €PA METHOD 5 /17  SAMPLE LOG SHEET 

, 
Job ALS /E .G,F ,  K%te A/Sz/4y T e s t  - R u n  3 
Source L D e.,#/ 5-fk.A N o .  of t r a v e r s e  p i n t s  2 7  
Method r ' F i l t e r  h o l d e r :  9h 4 5  F i l t e r  t y p e :  * 5 5  4bF/ /* 
Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  
P o s t e s t :  - A c f m  a t  i n .  Hg. ( v a c )  

P a r t i c u l a t e  C a t c h  D a t a :  

r y  s o l v e n t ( s )  

acetone 

No.5 of  f i l t e r s  u sed :  

0 o the r ( s )  

No. of p r o b e  w a s h  b o t t l e s :  / I -  
Sample  r e c o v e r e d  by: i 

/ 

C o n d e n s a t e  D a t a :  

Weight  ( g )  1 I t e m  
F i n a l  T a r e  D i f f e r e n c e  

300 I m p i n g e r  No. 1 

6 7 3  50s- I / 66 Impinge r  No. 2 

Impinge r  No. 3 

Condense r  I I 

I I I 
, ~ . , . _n___.__ ...,,__ 1. _.-~.~_ .:. __ .. .~ .. .. . .. . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. . -"-_.I" ""-..----.- _I._ . . . . .. . . . . . . ... . . .. . . .. .. . ___... "_.. .... -..-.-̂ --..---.--."̂ " ... T o t a l  

I n t e g r a t e d  Gas Sampl ing  Data: 

Fag Fump NO. $35 Bu;: No. I Hag No. 3 

Hag Material: % l a y e r  Alumin ized  T e d l a r  S i z e :  4 s  

Fretest leal: check :  0 cc /min  a t  19 i n .  Hg. 

T i m e  s t a r t :  i ( i 4  (HRS) T i m ~  end:  (HRS) 

Sampl ing  ra te :  200 c c / m i n  O p e r a t o r :  >dd 
s/td of 0:. A n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  G u t l e t :  ,I 

CF- t:~z? 

C-13 S-0046RR 
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INTERPOLL LABORATORIES - €PA METHOD 2 F I E L D  DATA SHEET 

C r o s s - s e c t i o n  , 

V i e w  

) 

C-15 

E l  e v a t  i on  
V i e w  

J o b  ACS- k-C?F 

S o u r c e  N0.2 ~ ‘ > , L . K  &L. 
T e s t  - R U ~  2 D a t e  

S t a c k  d i m e n .  /or. 5- I N .  

a-J3.‘?J 

D r y  b u l b  38( O F  

S t a t i c  p r e s s u r e  - .33 i n  wc 
O p e r a t o r s  5.3 f i  kd 

P i t o t  ~ 0 . ~ 3 y - 4  c P  . / Y O  

W e t  b u l b  __ OF 

M a n o m e t e r :  6 R e g .  0 E x p .  0 E l e c .  

6 a r ome t r i c p r e  s s u r e  2’7.36 i n  Hg 

P k  O r a w i  ng 
o f  T e s t  S l t e  

. d e v i c e  B S / N :  T i m e  e n d :  

R o r  n o t h i n g  - r e g .  m a n o m e t e r ;  S-  e x p a n d e d :  € - e l e c t r o n i c  S-3921 



__ INTERFOLL LABORATORIES EFA METHOD 5fiZSFIMPLE LOG _-__ SHEET 

Sample T r a i n  Leak Check: 

P r e t e s t :  < i:1.02 cfm a t  15 i n .  Hg. (vac)  4 
F o s t e s t :  - 0,30 cfm a t  & i n .  Hg. (vac)  K - 

P a r t i c u l a t e  Catch Data: 

N0.s of f i l t e r s  usEd: RECDVETy SolVEnt ( 5 )  

acetone 
0 o t h e r ( = )  

d2C5 'i 

I No. of probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

I n t e g r a t e d  Gas Sampling Data: 

Hag Pump No. 2.34 Bo,: NO. /o Hag No. / 
Hag M a t e r i a l :  5 - layer  Aluminized Ted lar  S ize:  4 3  

P r e t e s t  lea): check: 00 cc/min a t  /r i n .  ~ q .  

Sampling r a t e :  Yba cc/ rn in  Operator:  9 3  
Time s t a r t :  \fo>- (HRS) Time end: /Z/o (HR5) 

S I N  of  O z  Analyzer used t o  moni tor  t r a i n  o u t l e t :  

CF-0:; 

S-0046RR 
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I N T E R F O L L  L A B O R A T > S I E S  € F A  METHOD 5 /17SAMPLE L O G  SHEET 

i 

Sample  T r a i n  Leak  Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  
- 0.~3 c f m  a t  & i n .  Hg. ( v a c )  Fastest: - 

P a r t i c u l a t e  C a t c h  Data: 

No.5 of f i l t e r s  used: R e c o v e r y  s o l v e n t  ( 5 )  

4 acetone 
0 o t h e r t s )  

62 70 

No. of p r o b e  wash b o t t l e s :  / 
Sample  r e c o v e r e d  by: 97 ~ 

C o n d e n s a t e  D a t a :  

I n t e g r a t e d  G a s  Sampl ing  Data: 
L 

Bag Pump N o .  23A Bo;: No. /o Ha? N o .  

Bag Material: 5 - l a y e r  A lumin ized  T e d l a r  Size:  4= 

P r e t e s t  l e a l :  c h e c k :  c?a c c / m i n  a t  /Gin. Hg. 

T i m e  s t a r t :  12m (HRS) T i m e  end:  13-53 (HRS) 

Sampl ing  ra te :  qda c c / m i n  O p e r a t o r :  STS 

sIr4 o q  0- Analyze r  u s e d  t o  m o n i t o r  t r a i n  o u t l e t :  7 
CF-OZT 

S-0046P 
CLi8 



c-19 



INTEKFOLL LAAORATI3KIES E F A  METHOD 5/17 SAMPLE LOG SHEET 

J ob 9,iJ -&F . I DatE 2-23 Y'/ T e s t  d ficin 3 
1 SourcE / w z  K&.p& .&ZA No. of  t r a v e r s e  p o i n t s  gf - 

Method / c,- F i l t e r  h o l d e r :  &-.&a F i l t e r  type:  L/" 4 ,F* 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. (vac)  
Pos tes t :  

- 
cfm a t  2 in .  Hg. (vac)  

P a r t i c u l a t e  Catch Data: 

N0.s  of f i l t e r s  Llsed: Recovery s o l v e n t ( s )  

62do 

NO. of probe wash b o t t l e s -  ( 
Sample recovered by: . S\TJ 

Condensate Data: 

I n t e g r a t e d  Gas Sampling Data: 

Bag F'ump N o .  232? Bo;: No. /o Bag NO. 3 
Bag M a t e r i a l :  5 - l aye r  A lumin ized Tedlar S ize:  4 3  

P r e t e s t  lea,: check: 00 cc/min a t  /<in. Hg. 

Time s t a r t :  Iq/b' (HRS) Time end: ly / f  (Hti 'S)  

s i m p l i n g  r e t e :  q243 cc /min  Operator:  S ; C q  

S i N  of 0- Analyzer used to moni tor  t r a i n  o u t l e t :  -z ,.) 
CF-I:I:I 

S-0046RR 
c-20 
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I N T E R P O L L  L A B O R A T O R I E S  - EPA METHOD 2 F I E L D  DATA SHEET 

J o b  KlcS'/&'.d..F- 

T e s t  2 Run 

S t a c k  d i m e n .  59 I N .  

S o u r c e  4 ~ 1 1 i + b y F  Y .  SG L L 
Da t e d~+/i 

D r y  b u l b  - O F  Wet b u l b  ._ "F 

M a n o m e t e r :  0 R e g .  0 E x p .  0 E l e C .  

B a r o m e t  r i  c p r e s s u r e  2343 i n  H g  - 
S t a t i c  p r e s s u r e  I n  wc 
o p e r a t o r , ? . b & r v  4-7 1 5 lG'Y 

P i t o t  ~ o . j ' z z - 6  c p  J 4 /  

j 

c-22 
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INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

' J o b  Acs /€6F D a t e  T e s t  & Run 
NG.  of t r  S o u r c E  t / ~ / /  fiL,pr - , < /& X 

Method 5 ' F l l t e r  h o l d e r :  c;?b 55 F i l t e r  t y p e :  

Sample  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 cfm a t  15 i n .  Hg. ( v a c )  
- B c f m  a t  2 i n .  ~ g .  (vat) P o s t e s t :  F 

P a r t i c u l a t e  C a t c h  D a t a :  

N0.s of f i l t e r s  u s e d :  Recove ry  s o l v e n t  (s) 

'. .;B a c e t o n e  
0 o t h e r ( = )  

/ No. of p r o b e  w a s h  b o t t l e s :  
Sample  r e c o v e r e d  by: -72d-%- 

C o n d e n s a t e  Data: 

Weight  ( g )  
I t e m  

F i n a l  T a r e  D i f f e r e n c e  

l m p i n g e r  No. 1 

... ? ..........=l.iC 7:. ._.. ... : ._ =.....=..___._.....___.I... =-... 
-^-_."-I -c---- --- ............... -. ........ -. ............... ...... . . . . . . .  .................... . . I  313 __."I._- -.1111.-.-..--.-1. 

T o t a l  I 
I n t e g r a t e d  G a s  Sampl ing  Data: 

Eag Fump N o .  0736 Bo;: No. 23 Hag No. / 

Rag Platerial: 5 - l a y e r  A lumin ized  T e d l a r  S i z e :  4% 

F'retest leal: check:  0 cc /min  a t  i n .  Hg. 

Sampl ing  r a t e :  N O  c c / m i n  O p e r a t o r :  A 
T i m e  s t a r t :  l o t 4  (HRS) T i m e  end:  1 2 6  (HRS) 

// - S/N of O= e n a l y z e r  u s e d  t o  m o n i t o r  t r a i n  outlet:  

CF - t:):: 

C-23 
. .  . .  
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INTERPOLL LAHORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Source R *  YEK 5% 4ck No. of tr ve rse  D i n t  

Job i 

Method d F l l t e r  ho lder :  Q/@SY 
/ 7 

Sample T r a i n  Leak Check: 

F P r e t e s t :  ( 0 . C 1 2  c fm a t  15 in .  Hg. (vat) 

P o s t e e t  : - 2 cfm a t  a i n -  Hg. (vac)  . 

P a r t i c u l a t e  Catch Data: 

No.s of f i l t e r s  used: Recovery s o l v e n t  (5) 

acetone ?f other ( 5 )  

NO. of probe wash bo t t l es :  / /  
Sample recovered by: / U P  

Condensate Data: 

i 

Condenser 

. _ _ _  _ _ _  ... ~ ... ....._.. ..... ._: _. _.. . -_.--I -....-.,----.- 1. 

..... ._._ . .. - --.- ... - ... .- .- . I  327 ~ 

........... ............ _ _  _ _  ..... .. .... 'Total 

I n t e g r a t e d  Gas Sampling Data :  

.L Bag Pump NO. 3.36 BO,: NO. 23 Hag No. 

Hag M a t e r i a l :  5 - layer  A lumin ized Ted lar  i z e :  4 3  

P r e t e s t  leal: check: 

Time s t a r t :  I3Or (HRS) 

Sampling r a t e :  200 cc /min  Operator:  

S/N of O= analyzer  used t o  moni tor  t r a i n  o u t l e t :  // 

D cc/min a t  /$ in.  Hg. 

Time end: /z (HRS) 

CF-l:127 

S-0046RR C-25 





INTERFOLL LAHORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

4la S5 
I '  

Job 
Source 
Method 5 ' F i l t e r  holder:  F i l t e r  type: 

Sample T r a i n  Leak Check: 
. .  

- 
Pretes t :  i n .  Hg. (vac) 
F'ostest: i n .  Hg. (vac) 

P a r t i c u l a t e  Catch Data: 

No.5 o f  f i l t e r s  used: Recovery so lvent  (s) 

acetone i!? o the r  (5) 

No. of probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

Impinger No. 1 

5 3  I 33 / mpinger No. 2 

Desiccant 

. ................................ ..-.. ..... ... .. . .  ._ ......... _ _  .. -. .................................. - -.-----.. ....................... II _-.-_- I --.."------. ^ _ . I  338 T o t a l  !I 
I n teg ra ted  Gas Sampling Data: 

Bag Pump No. 2 3  3 Bo;: No. 23 Ea9 ND. 3 
Bag Mater ia l :  5-layer Aluminized 

F re tes t  leal: check: 0 cc/min a t  

Time s t a r t :  Is50 (HFtS) 

Sampling r i t e :  &BO cc/min Operator: 

S/N of 0:. Analyzer used t o  monitor t r a i n  ou t l e t :  
1 )  

CF-OZ?. 

C-27 S-0046RR 
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INTERF'OLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

I 
Job &.S /E6F 
S o u r c e  B'PRPE#Z 57- A C k  
Method F i l t e r  h o l d e r :  5,s F i l t e r  t y p e :  

/ 

Sample  T r a i n  Leak  Check: 

P r e t e s t :  ( (3.02 cfm a t  15 i n .  Hg. (vac) 
P o s t e s t  : - 2 cfm a t  _h_ i n .  Hg. (vac) 

P a r t i c u l a t e  C a t c h  Data: 

N o . 5  of  f i l t e r s  used :  R e c o v e r y  s o l v e n t  ( 5 )  

a c e t o n e  
0 other (5)  

No. of  p r o b e  wash b o t t l e s :  / , 
Sample  r e c o v e r e d  by: //diu 

C o n d e n s a t e  D a t a :  

e r e n c e  

Impinge r  N o .  2 

R I I 
.................. ... ...... ._._ ............. -. ................... 
-_ll--l__-- __ .__.._ .... .... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -.__I 206 T o t a l  

/ Hag F u m p  NO. a3a BO,: NO. ./$ Bag NG. 

I n t e g r a t e d  G a s  Sampl ing  Data: 

Hag Material: % l a y e r  P l luminized  T e d l a r  Sire: 

P r r t e s t  l e a k  check:  B cc /min  a t  / f  i n .  Hg. 

T i m r  s t a r t :  /$yd ( H R S )  T i m r  end :  'q@ (HRS) 

Sampl i ng r a t e :  ym c c / m i n  O p e r a t o r :  ,~d 
S I N  or Om Analyze r  u s e d  to m o n i t o r  t r a i n  o u t l e t :  // 

CF- I : I ~  3 

c-29 S-0046RR 
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INTERPOLL L#HORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

1 Job 4 s  /&G F Date &?/9y Test - Run 3 
Source B & d e r  s1LpcrCr No. of t rave rse  p o i n t s  3 
Method 3 p i l t e r  holder: ALA F i l t e r  type: N R 

Sample T r a i n  Leak Check: 

Pre tes t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 
Postest :  

- 
in. Hg* (vacf cfm a t  - - 

P a r t i c u l a t e  Catch Data: 

~ 0 . 5  o f  f i l t e r s  used: Recovery so lvent  ( 5 )  

D acetone 
o the r (s )  

No. of probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

In tegra ted  Gas Sampling Data: 

sag r u m p  NO. 9.36 BOX NO. J,? Hag No. a 
Bag Mater ia l :  5-1aver aluminized Tedlar 

Pre tes t  lea): check: 0 cc/min a t  

S/N of O z  analyzer used t G  monitor t r a i n  Gut let :  & 
CF -UZ 1: 

C-31 S-0046RR 



I n t e r p o l 1  L a b o r a t o r i e s  
(612; 786-6020 

I 
I 

- 

P M - I O  TRAVERSE POINT SELECTION DATA SHEET 

Job 
S o u r c e  & 3 rqer b f ~ &  
T e s t  3 , ' .  Hun / 
D a t e  J/#/SrC , 

O p e r a t o r  'n.2&/ 40C"SY 

- 
PM-10 G u i d e l i n e s  r e q u i r e  t h a t  

P i t o t  T u b e  No. f 2 Z - L  
B a r o m e t r i c  p r e s .  029 V 3  in.Hg. 
Duct s h a p e :  $(Round 0 K e c t a n g .  
D u c t  d i m e n s i o n s  g5  i n .  
L e n g t h  of p o r t  7 i n .  

t h e  v e l o c i t v  a t  each of t h e  f o u r  

The a v e r a g e  v e l o c i t y  p r e s s u r e  t o  b e  u s e d  f o r  t h e  s i z i n g  r u n  
may now b e  c a l c u l a t e d  f r o m  t h e  f o l l o w i n g  e x p r e s s i o n :  

T r a v e r s e  p o i n t s  on  r o u n d  d u c t s :  -15  D and  .85 D 
.I)i s t a n c e  From t h e  d u c t  w a l l  : 2 s  3617 i n .  
O i s t z n c e  f rom the e n d  of  p o r t :  &&I i n .  

) 

- ?. 



I N T E R P O L L  LABORATORIES - EPA METHOD 2 F I E L D  DATA SHEET 
. 

Job &s j & G F  
Source  '2''' a.,,v-G c1 
T e s t  3 Run D a t e  a/a+/'+ 
S t a c k  d imen.  77 ' I N .  

Manometer:  F e g .  0 Exp.  0 E l e c .  

B a r o m e t r i c  p r e s s u r e  zzw I n  Hg 

S t a t i c  p r e s s u r e  7 7 f  i n  WC 

D r y  b u l b  - O F  Wet b u l b  - O F  

O p e r a t o r s 2 b w 4 d a  + E. 
P i  t o t  NO. JZ-(- C P  o f  T e s t  S i t e  ' 



INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Method 

Sample T r a i n  Leak Check: 

Pretest :  ( 0.02 cfm a t  IC in. Hg. (vac) 
(vac) Postest  : a cfm a t  - in. Hg. 

P a r t i c u l a t e  Catch Data: 

N0.s of f i l t e r s  used: Recovery so lvent  (6) 

acetone 
o ther  (6) 

No. of probe uanh b o t t l e s :  / r l  

Sample recovered by: u’y;9 

Condensate Data: 

I n t e g r a t e d  Gas Sampling Data: 

Bag Pump NO. 23~-  ox NO. j ’ i  nag NO. 

nag Mater ia l :  %layer Aluminized Tedlar Size: 4 s  

FrEtest leal: check: 0 cc/min a t  in. Hg. 

Time s t a r t s  093( (HRS) Time end: //35/ (HRS) 

Sampling ra te :  cc/min Operator: D&- 
S/N 0 4  O= Analyzer used to monitor t r a i n  outlet: - 7 

CF-023 

c-34 .S-O046RR 
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Date pt/.T,4, Test 2 R u n  
No. of t r a v e r s e  p o i n t s  d Y  

Job b& /E&= 
'source A a&. 3+4Cc- 
Method 5- F i l t e r  holder:  9/ a cs F i l t e r  type: 9/&S c / bP/ 

I 

. .  
Sample Train Leak Check: 

Pre tes t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 
Postest :  

- 
cfm a t  /D i n .  Hg. (vac) 

P a r t i c u l a t e  Catch Data: 

N0.s of f i l t e r s  used: Recovery so l ven t  (5) 

acetone 
o the r  ( 5 )  

6272, 

No. of probe wash b o t t l e s :  / 
Sample recovered by: 3- 

Condensate Data: 

Di f ference 

Condenser 

I n t e g r a t e d  Gas Sampling Data: 

s Bag Pump NO. a3~( BOX NO. 14 Bag NO. 

Bag Mater ia l :  5-layer Clluminized Tedlar Size: 4 3  

Pre tes t  leak check: 0 cc/min a t  14 in Hg. 

Time s t a r t :  1Zob  (HKS) Time end: Iqoh (HFS) 
/* 

Sampling ra te :  $OD cc/min Operator: -2P .4 
7 S/N o i  O= Analyzer used t o  monitor t r a i n  ou t l e t :  - 

CF-023 

C-36 5-0046RR 
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INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Date “qb#$L;; &:? 3 
&,e No. of t r a  erse o i n t  Source r Li-brk 

Method 5 F i l t e r  holder: 4/ass F i l t e r  type: 

Job AL 

I . .  
Sample Train L e a k  Check: 

Pretest :  ‘ (  0.02 cfm a t  15 in. Hg. (vac) 
Postest: - - O1pO cfm a t  A in. Hg. (vac) 

P a r t i c u l a t e  Catch Data: 

Noes of f i l t e r s  used: Recovery solvent (5) 

bT73 x. acetone 
0 o the r t s )  

No. of probe wash b o t t l  i 
Sample recovered by: kf  - 

Condensate Data: 

I n teg ra ted  Gas Sampling Data: 

Bag Pump NO. &a BO,: NO. /Y bag NO. 3 
Bag material:  %laver Aluminized Tedlar Size: 4- 

Pretest  lea): check: 0 cc/min a t  .f in. Hg. 

Time s ta r t :  IL/2f (HHS) T i m e  end: ( HRS ) 

Sampling rate:  cc/min Operator: %’J& 
S/N oi 0, Analyzer used t o  monitor t r a i n  out le t :  7 

CF-073 

C-38 ’ S-0046RR 
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Interpol 1 Laboratories 

EPA Method 7 Sample Collection 
Field Data Sheet 

(612)786-6020 

job '425 'JG>-JG$< Date 112 riq, +' 
Test Location DrvCi- A Fuel Type Sample Train 

Bar. Pressure 2 Y . 2 9  IN.HG. 

Technician d ' r  Pump NO. 3 

. .  . - .  

Yes U No 

S Y e s  U No 
Yes U No 

Yes No 
Yes No 
Yes L 7  No 

@ Yes L7 No 

ff Yes No 
U Yes L7 No 
U Yes U No 
0 Yes No 
D Yes C7 No 
D Yes L7 No 

Yes No 
fl Yes No 
n Yes NO 

U Yes L7 No 

D Yes U No 
U Yes D No 
D Yes U No 

Yes ff No 

ff Yes D No 

C-40 



I n te rpo l1  Laboratories 
(612)786-6020 

0. 

EPA Method 7 Sample Col lect ion 
F i e l d  Data Sheet 

~ 

Test 

Point  No. 
Run Flask 

Job /+c>- Date 2 / 2 3 / q 4  Bar. Pressure zY.Y? 1N.H”. 

Test Location f41:, 6 Fuel TypL 
Technician LJ 

Sample Tra in  No. &if\ 

Pump No. 2 /*a 
- 

. -. F- + 

Time 
( HRS 1 

Flask 
Leak Rate Vacuum Tgmp. 

(1N.HG.). ( F) <0.4 IN.HG./MIN. 
I I I I I I 

1 
2 
3 
4 
5 

6 
7 
a 
9 
10 
11 
12 
13 

67 
Liz-.- 
69 
7/ 
P- 

70 

I I I I I I 
14 
15 
16 
17 
18 
19 
20 
21 

22 
23 
24 
25 
26 

I I I I I 

@’ Yes 
E9 Yes 

Yes 
Yes 

63 Yes 
. Yes 

Yes 
&? Yes. 

D Yes 
ff Yes 
D Yes 
D Yes 
Q Yes 
E7 Yes 

Yes 
ff Yes 
Q Yes 
ff Yes 
L7 Yes 
ff Yes 
Q Yes 
D Yes 
L7 Yes 

5-26 
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Interpol1 Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Field Data Sheet 

Fuel Type do& Sample Train No. ZLUe 
Technician 9 7 c d  Pump No. 7 

Leak Rate 

@7 Yes ff No 
Yes ff No 

IZ? Yes ff No 

QI Yes =.No 

@ Yes fl No 
fl Yes fl No 
a Yes G' No 
D Yes ff No 
D Yes D No 
D Yes ff No 
D Yes ff No 
D Yes ff No 
D Yes ff No 

ff Yes U No 
U Yes ff No 

Yes ff No 

n Yes L3 No 
ff Yes ff No 

Yes Nr 

26 27 Y D Yes R 

C-42 



initt8rut-L L ~ D U ~ ~ ~ U ~ L L O  - Lr,. ..-...-I - --.,. -..--. 
Job A C L -  EGI"-  
Source c ' P U L P  /3nyta 5 7 4 ~ ~ ~ .  
T e s t  X R u n  2 Date  -2'/-9f 

Stack dlmen. Pr? IN. 
D r y  b u l b  *F Wet b u l b  U * F  

ha no meter^ 0 Reg. 0 Exp. 0 E l e c .  

Baronet r i  c p r e s  sure 77a28 i n  Hg 
S t a t i c  pressure  - /-ZT i n  WC 

Operators Sa t D L /  

., 

P i t o t  N 0 . - 2 3 / 6  c, - W O  

R o r  n o t h i n g  - r e g .  manometer; s- expanded; € - e l e c t r o n i c  S-3921 
.. . . . : . _ _  .. . . . .  . c-43 . .. . .  . . . .. 



INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

, Job 4cs- FEGF Date 3.24-fY T e s t  Run 
Source 'k'pvb z nc>ln $T&K No. of t r a v e r s e  p o i n t s  3 
Method 7 F i l t e r  holder:  <.f. F i l t e r  type: &ISJ t.,,oac 

Sample T r a i n  Leak Check: 

Pre tes t :  ( 0.02 cfm a t  15 in. Hg. (vac) 0 
cfm a t  - in. Hg. (vac) 0 - 

Postest :  - 
P a r t i c u l a t e  Catch. Data: 

No.s of f i l t e r s  used: Recovery so lvent  ( 5 )  

0 acetone 
0 othercs)  

No. of probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

I n teg ra ted  Gas Sampling Data: 

nag Pump NO. 333 no>: NO. 31 nag NO. / 

Bag Mater ia l :  %layer Aluminized Tedlar Size: 4 3  

P r e t e s t  leal: check: 00 cc/min a t  /r in. Hg. 

T i m e  s t a r t :  0830 (HRS) Time end:@>d (HRS) 

Sampling ra te :  400 cc/min Operator: 3 
S/N of Orr FInalyzer used t o  monitor t r a i n  o u t l e t :  L- 

CF-02'. 

c-44 
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INTERPOLL LABORATORIES EPQ METHOD 5/17 SAMPLE LOG SHEET 

Job HfJ - EG/- Date 7-2Y-w Test Run t 
Source **c,* p c /  L P  Qz&..cA Z4ca5 No. of  t rave rse  p o i n t s  5 
Method 3 F i l t e r  l f6lder: 5 - s  F i l t e r  type: &dead A/&? 

I 

Sample T r a i n  Leak Check: 

P re tes t :  ( 0.02 cfm a t  15 in. Hg. (vat) 0 
cfm a t  - in. Hg. (vac) 0 Postest :  - - 

P a r t i c u l a t e  Catch. Data: 

No.5 o f  f i l t e r s  used: Recovery so lvent  (5) 

0 acetone 
0 o the r (s )  

No. o f  probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

7- I Weight (g 1 

I Item 
F i n a l  Tare D i f fe rence 

Impinger No. 1 

In teg ra ted  Gas Sampling Data: 

Bag Pump No. 33% Bow No. 2 (  Bag No. z- 
Bag Mater ia l :  %layer Aluminized' Tedlar Size: 4 3  

P r e t e s t  leal: check: *o cc/min a t  /J- in. Hg. 

T i m e  s t a r t :  0930 ( HRS ) Time end: 1030 ( HRS ) 

Sampling ra te :  W O  cc/min Operator: ,c/3 
Y 

- S/N of  Orr h a l y z e r  used t o  monitor t r a i n  ou t l e t :  

CF-025 

S-0046RR c-45 



INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Job Aps -/FG/S . Date 3-2-/--74 Test R u n  
Source ‘?#*f luup  No. of  t r a v e r s e  p o i n t s  3 
Method 5 Fi l terCholder ’ :  - .  F i l t e r  type: & 

Sample T r a i n  Leak Check: 

Pre tes t :  ( 0.02 cfm a t  15 in. Hg. (vac) 0 
Postest :  - - cfm a t  - in. Hg. (vac) 0 

P a r t i c u l a t e  Catch Data: 

No.s of f i l t e r s  used: Recovery so lvent  ( 5 )  

0 acetone 
0 o the r (s )  

No. of probe wash b o t t l e s :  
Sample recovered by: 

Condensate Data: 

Weight (g) 
I tem 

F i n a l  Tare D i f fe rence 

Impinger No. 1 

I n teg ra ted  Gas Sampling Data: 

Bag  Pump No. 734  ox NO. 7 ( Bag NO. 3 
Bag mater ia l :  5-layer Aluminized Tedlar Size: 

P re tes t  leal: check: 00 cc/min a t  / 6 n .  Hg. 

Time s t a r t :  ,o?D (HRS) Time end: / /3b (HRS) 

Sampl i ng ra te :  L/L)’ cc/min Operator: 9 
c--- ) S/N of Oz Analyzer used t o  monitor t r a i n  ou t l e t :  - 

CF-023  

C-46 S-0046RR 



Interpol1 Laboratories 
(612)786-6020 

Visible Emissions Form ; r aAq  
.?-/I *' I 

OBSERVATION DATE START TIME STOP TIME 
2-2z- 9 y  

1 I I I 31 I 

SOURCE NAME 

ADDRESS. 
0 15 30 45 D 15 30 45 

I I I I i 

N O O  YESU ATTACHED 0 DETACHED Q 

Source Layout Skelch Draw North Arrow 

Sun Locarton L m e  MINIMUM MAXIMUM 

c-47 S-0079R 



Interpol1 Laboratories 
(612)786-6020 

I I I I I 

C- 48 S-0079R 



Interpoll Laboratories 
(612)786-6020 

' - 1  

V i s i b l e  Emissions Form 

€SCRIBE EMISSION POI 

lESCRlBE EMISSIONS 

c-49 S-0079R 
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5 

:nterpoll L a b o r a t s r ~ e s  
( 6 1 2 )  796-5320 

€PA method 5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h / P l i n n e s o t a  PTOtoco l  

Job RCS /CGF Sourcz  do. I R h i h  
T e a m  Lead& .Sa T e s t  S i t e  sh& 
D a t e  S u b m i t t e d  2-25-9Y C a t o  o f  T e s t  2 - 2 Z - 9 Y  
T e s t  r!o. 
D s t e  of a n a l y s i s  3 4 - 9 4  T e c h n i c i a n  R I &d€-**r 

/ NO. o f  R u n s  C o m p l e t e d  3 

T e s t  R u n L  D i s h  No. 8 
F i e l d  B lank  D i s h  T a r e  W t .  46. 9791 9 
Log N u m b e r  2 326 -011 D i s h + S a m p l e  Wt . .  %.474C 4 
C o m m e n t s  S a m p l e  W t .  0. Odd 4 4 

T e s t  - I R u n L  D i s h  No. ib 

C o m m e n t s  D i s h + S a m p l e  W t .  ?.CY46 4 
Log N u m b e r  - O L L  D i s h  T a r e  U t .  9 ' 7 . S K 6  9 

S a m p l e  W t .  u. OD -to 9 

T e s t  L R u n L  D i s h  No. 
Log N u m b e r  - 0 3 1  D i s h  T a r e y s ,  425 2 9 
C o m m e n t s  D i s h + S a m p l e  U t .  Ys . Y 2 2 1  g 

S a m p l e  W t .  L?, 02 30 9 

T e s t - R u n L  

C o m m e n t s  
Log N u m b e r  - o v z  

S a m p l e  W t .  0 O d l l  9 

Log N u m b e r  D i s h  T a r e  W t .  9 
C o m m e n t  5 D i s h + S a m p l e  U t .  9 

S a m p l e  W t .  9 

Log N u m t e r  D l s h  T a r e  W t .  9 
C o m m e n t s  D i  s h + S a m p l  e U t .  4 

S a m p l e  W t .  9 

D i s h  No. T e s t  - R u n  - 

D i s h  F1o. T e s t  - R u n  - 

B l a n k  S o l v e n t  U t .  &fW g 

R e s u l t + :  
F i e l d  B l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 



Interpol 1 L a t o r s t o r i e s  
($12) 7S5-&i3?0 

€PA nethod 5 Data Repor t i ng  Sheet 
P r o b o / C y c l  one W a s h  

J 

+ S o l v e n t  R s s i d u e Z u g / m l = C  ( S a m p l e  W t .  0.*J-7g) ( I W )  I / L ' o l .  of Sol .*on: 

0 

1 

2 

- 

4 

5 

Test-  R u n  D i s h  No. 
V O ~ .  of S o l v e n t  m l  C i s h  T a r e  W t .  ¶ 

Log Numbsr D i s h c S a m p l e  U t .  9 
C o m m e n  t s S a m p l e  Ut .  4 

'~01. o f  S o l v e n t  m l  D i s h  Ta re  W t .  9 
Log Number D i  s h + S a m p l  e U t .  CJ 

C i s h  No. T e s t  - Run - 

Cs;nmen t s S a m p l e  W t .  

.?ob k s  I E6-f S o u r c e  Ah-] d~)*'Je/ 
T e a m  Laadar  g B  T e s t  Site 5 & c i =  

L- L2 44 D a t e  S u b m i t t e d  2 - L s 4 f C . C  Data of T e s t  
i No. of  R u n s  C o m p l e t  d 3 

A'& 
T e s t  No. 

T r a n s p o r t  Leakage 0 
Techn i c i an 

m l  So lven t  /kcAL-u. 

- 
Test  L R u n L  
F i e l d  Ylank 
Log N u m b a r  
 NO^. o+ S o l v e n t a m 1  
+So lven t  R e s i  due=ug/ml  

23 Z6 -0 I ? 

Dish MO. 2 3  
D i s h  T;re U t .  Y b . U B 3 7  9 
D i s h c S a m p l e  W t .  '-f6.U5=YD 9 
S a m p l e  W t .  0.0'03 9 

D i s h  No. 25 
3 Y J  Y 9 

C c m n e n  t s S a m p l e  W t .  il,o 230 9 

Tes t  R u n  I 
voi .  of So lven t  i 5 d  m l  D i s h  T a r e  W t .  '4q. 
Log Number - U L ?  D i s h + S a m p l e  W t .  Y4k3bLc\  9 

' R u n  L D i s h  No. 27 T e s t  - 
1~01. of ~ o l v e n t  gd m l  D i s h  T a r s  U t .  52.9Vb7 3 
Log N u m b e r  -dh p D i e h + S a m p l e  Ut.52. L(6115 3 
Cammen ts S a m p l e  U t .  U . O / 7 C  9 

3 D I G S  rio. 3r 
vo i .  of Solvent 140 m l  D i s h  T a r e  W t .  YB Lsol '3 
Log ?!umber -dY I> D i s h c S a m p l e  Wt.qa.bb 6 8  c; 
C o m m a n t s  S a m p l e  W t .  i j , D I J 6  r: 

T e s t  I Run- 

R e s u l t s :  
F i e l d  E l k .  R u n  1 R u n  2 R u n  3 Run 4 R u n  5 



Interpol 1 Laboratories 
(512) 796-aQ2Q 

EPA Method 5 Data Reporting Sheet 
Fi 1 t er Gr av i metr i cs 

U.dIc10 U , O l 5 l  # , 6 l 3 1  

Job brcs iE6-F Source /Jb. i &;)e* 
Team Leader < e  Test Site .s+c&b 
Date Submitted Z- 2 r - f q  Date of Test 1-22 -4 Y 

Test No. NO. of Huns Completed 3 
Date of Analysis 2 * 3 - 4 V  Technician 73- 

I 

d .  d q d  i 0.0 33d 

Test L R u n L  Fi 1 ter No. 626% 
Field Blank Filter Type L.r"GF 
Log Number 2-3u *6'G Filter Tare Wt. , b61 b' 9 
Comments Filter+Sample Wt. . b 6 7 r  9 

Sample Wt. 0, PO00 9 

Fi 1 ter No. 6177 
Vl *GF 

Test L R u n I  
Log Number - b Z F  Filter Type 
Comments Filter Tare Wt. .%z'=i 9 

Filter+Sample Wt. . 8 7 b q  9 
Sample Wt. 0.0 / y o  9 

T e s t 1  Run - L Filter No. L 17k 
Log Number -046  Fi 1 tzr Type ~ O G F  
Comments Filter Tare Wt. ,kb/Y 9 

Filter+Sample Ut. t k T ' i 5  9 
Sample Wt. 0.013 t 9 

T e s t 1 R u n - j  Filter No. 6 17cl 
Log Number - a y c  Filter Type CI'fGF 
Comments Filter Tare Wt. .L-625 9 

Filter+Sample Wt. at756 9 
Sample Wt. &,a I31 9 

Test- Run - Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Fi 1 ter No. Test- Run - 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

R e s u l t s :  
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

0802d3 



I n t e r p o l  1 Labora tz r  ;es 
(5 12)  796-6520 

€PA M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h / M i n n e s o t a  P r o t o c o l  

Job fk? , S o c i r c s  C clww 
T e a m  Leade,; ni 14 T e s t  S i t e  s-& ! IC - 
D a t e  S u b m i t t e d  -2- 25- ? y  Eat= of T e s t  1 ’ 2 2 - S y  
T e s t  r!o. I No. of H u n s  C o m p l e t e d  7 
D s t e  of A n a l y s i s  1-6-sY Technic ian k.k?[f)E& 

T e s t - R u n k  D i s h  No. 12  
F i e l d  B l a n k  D i s h  T a r e  U t .  vb. / Y  90 9 
Loq Numher  L3326 - d S S  D i s h + S a m p l e  U t .  %-l’f’?g 9 

Log N u m b e r  - dD 1: D i s h  T a r e  U t .  4K. Y yb/  ,9 
C o m m e n t  s D i  s h + S a m p l e  W t . .  Y b . 9 1  f / 9 

S a m p l e  W t .  0.C)Il-0 9 

9 u.oLkl., C o m m e n t s  S a m p l e  W t .  

Test-Run- D a s h  No. 1 9  

0.0 l l b  O . O I d 5  0.2,1/3 

0 

1 

2 

- s 

4 

5 

T e s t  - riun 2 D i s h  No. 20 
Log N u m b e r  -07 r D i s h  T a r e  W t .  
C o m m e n t s  D i s h + S a m p l e  W t .  * 

S a m p l e  W t .  o . o l o q  9 
~ ~ 

T e s t l R u n A  D i s h  No. zf 
Log N u m b e r  4 S L  D i s h  T a r e  W t .  47 .  5,7/ 9 
C o m m e n t  3 D a s h + S a m p l e  W t .  ‘47. <3 t i 4  9 

S a m p l e  W t .  U # O  I17 9 

Log N u m b w  D i s h  T a r e  W t .  9 
C o m m e n t  s D i s h + S a m o l e  U t .  9 

S a m p l e  W t .  9 

Dish  No. 
Log Nurker D i s h  T a r e  W t .  9 
C o m m e n t s  Da s h + S a m p l  e K t  . 4 

S a m p l e  W t .  4 

D i s h  No. T e s t  - R u n  - 

T e s t  __ R u n  ___ 

B l a n k  So lvent  W t . C ) , d & ’ v <  

R e s u l t s :  
F i e l d  B l k .  Run 1 R u n  2 R u n  3 R u n  4 Run  5 



0 

1 

2 

I n t e r p o l  1 L a k c r s c o r  i 8% 

(612) 7 Z & - t K ( J  

EPCI nethod 5 D a t a  R e p o r t i n g  S h e e t  
P r o b o / C y c l o n e  Wash 

S o u r c e  C A ~ V Y / '  
n., ' T e s t  S i t e  

2ub ACT -€GF 
Taam Laadar - C t G C K  
D a t e  S u b m i  t t e d  2-25-- ?y D a t e  of T e s t  ! 
T a s t  No. I No. of Runs C o m p l e t e d  3 
cats o f  h a l y s i s  T e c h n i c i a n  R,&in€m 
T r a n s p o r t  Leakag D LQ'brW, 

Test I R u n L  
F i e l d  Blank D i s h  T a r e  U t .  w*, 9 03y 9 
Log ?Jumbar  2 3 z b  - f' D i s h t S a m p l e  Wt.Yb.qd?F 9 
'v801. o f  S o l v e n t  !m m l  S a m p l e  U t .  0 .  C W 3  9 

V a l .  of s o l v e n t a m 1  D i s h  T a r e  Wt.,% . U2L< '3 
Log Number  - 0 G f  D i z h c S a m p l e  W t S O . O b L ( 9  9 
C o m m e n t s  S a m p l a  W t .  Q.Ocl rq '3 

' d o l .  of So lvent -ml  D i s h  T a r e  U t .  Y 7  .002 2- 1 
Log ?!umber - 0 l P  D i s h + S a n p l e  Ntq7.CCl8 I L. 3 
Commsn t s  S a m p l e  W t .  0.0 154 9 

+ S o l v e n t  Res idue3 .cO u g l m l  

T e s t  ! Run- D i s h  No. foY 

T e s t - R u n k  D i s h  No. 7%2 

S a m p l e  W t .  0.02 I ?  
~~ 

D i s h  No. T e s t  Run  - 
'201. of  S o l v e n t  m l  C i s h  T a r e  U t .  9 
Log Numbar  D i s h c S a r n p l e  W t .  9 
Czmmsn t s Sample W t .  9 

' J O ~ .  o f  S o l v e n t  m l  D i s h  T a r e  W t .  4 
D i s h + S a m p l e  W t .  F; 

C=mmen t s S a m p l e  W t .  .- 

T e s t  Run - D i s h  No. 

Log Numbar  - 
+ S ~ l ~ e n t  Re5idue3.Oug/ml=C(Sample W t . u B g )  (lOO)l/'.'O1. o f  Sol . I n :  

EPO-NS acetone R e s i d u e  B lank  Spac .  (7.3 - u y / m l  
R e s u l t s :  
F i e l d  Elk. Run 1 R u n  2 R u n  3 Run 4 R u n  5 



. I n t e r p o l  1 L a b o r a t o r i  e= 
(612) i S b - a Q 2 Q  

EPCI Method 5 Data Repor t i ng  Sheet 
F i l t e r  G r a v i m e t r i c s  

0 . 1  I f G  

0 

0, I L0,4 O ' I I I  L 

1 

1 

2 

) 

3 

4 

5 

Job ALS Source c b r y r w  
Team Leader bv I$. Test  S i t e  s k k  
Date Submitted L - L r - q Y  Date o f  Test t-22-y ./ 
Test  No. I No. of Runs Completed 3 
Date of Ana lys i s  3-3-YY Technic ian c. H-ckcse.\ 

T e s t R u n L  F i l t e r  No. 6 ~ 6 3  

Log Number 1 3 L 6  -05F F i l t e r  Tare W t .  I b . 7 0 3  9 
Comments F i l t e r+Samp le  W t .  '6703 9 

Sample W t .  9 

Test  L R u n I  F i l t e r  No. b )3Lj 
Log Number - 0 6 6  F i l t e r  Type LI 'GI= 
Comments F i l t e r  Tare W t .  ~ k S 8 ' 0  9 

F i l t e r+Samp le  W t . L O L ) k ?  9 

F i e l d  Blank F i  1 t e r  Type Y"G f= 

Sample W t .  o./PoY q 

Test- R u n L  F i l t e r  No. 6 1 U \  
Log Number - o 7 F  F i  1 t e r  Type -4'166 
Comments F i  1 t e r  Tare W t .  , 6 - 7 % 6  9 

F i l te r+Sample  W t .  ,4P4% 9 
Sample W t .  O . I ( l L  9 

Test- R u n 3  F i  1 t e r  No. 6 2 5 6  
Y t *  6- F Log Number -6 c-F F i  1 t e r  Type 

Comments F i l t e r  Tare W t .  t k?Y I 
Fi l te r+Sample  W t .  .A+-: 
Sample W t .  8 , /  I 

F i l t e r  No. Tes t  __ Run - 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t  - 9 

F i l te r+Sample  W t .  9 
Sample W t .  9 

Test- Run - F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l te r+Sample  W t .  9 
Sample W t .  9 

Results: 
F i e l d  Elk.  R u n  1 Run 2 R u n  3 R u n  4 Run 5 



In terpol  1 L a b o r - t a -  i e5 
(512) 796-532Q 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
Impinger C a t c h f n i n n e s o t a  P r o t o c o l  

.! Job ACS / E G F  sourcz  00.2 &,/e/. 
T s a m  Leader ’ SA’ T e s t  S i t e  SfQr2.k - 
Da te  Submi t ted  Z - A s - q V  D a t e  o f  Tes t  2 - 2 3 - 9 Y  
T e s t  r!o. 2 No. of H u n s  Comple tsd  3 
D&te  of Clnalyz is  3 -d - ’ IY  T e c h n i c i a n  R . ElO&/lc 

0, O D  I 1  

0 

1 

2 

3 

j 

4 

5 

O . U ’ L ’ L ’ ~  D- 5 
LSC-03 GP 

LJ.ooi7 

Test- R u n  0 D i s h  No. 
F i e l d  B lank  D i s h  Ta re  Ut .  9 
Log Number D i  sh+Sampl e W t .  9 
Cominen t s Sample W t .  9 

D i s h  r.10. :fyq,,qL ‘6 
T e s t  L R u n L  
Log Number 7-37-6- 09 D i s h  T a r e  
Comments Dish+Sample W t .  97. c/C, 6 9 

Sample W t .  u. 0 0  15 9 

T e s t  L R u n L  D i s h  No. & I /  
Log Number - l o r  D i s h  T a r e  W t .  
C o m m e n t s  D i  sh+Sampl e U t .  

Sample W t .  # <  0.9 LI 9 

Log Number - 1 1  D i s h  Ta re  W t .  4 8 , 8 Y r  2 9 
Comments Dish+Sample W t .  4s .  e y 6 y  9 

Sample W t .  0’ 001 L 9 

T e s t  A R u n -  D i s h  No. 627 

D i s h  No. T e s t  - R u n  - 
Log Number D i s h  Ta re  W t .  9 
C o m m e n  t s Dish+Sample U t .  9 

Sample W t .  9 
~ 

T e s t  __ R u n  __ D i s h  No. 
Log Number D i s h  Ta re  W t .  9 
Camment 5 Dish+Sample K t .  -4 

Sample W t .  9 



I n t e r p o l 1  L A t u r s t o r i r s  
( A I ? )  705-stJ20 

€PA Method 5 D a t a  R e p o r t l n q  Sheet  
P r o b o / C y c l c n e  Wash 

J 

J o b  4 c  7 - F G F  S o u r c e  00 2 R E ,  /e,. 

r ranspor t  Leakage 0 m l  So lven t  F LcrakP. 

Team LSdder SA T e s t  S i t e  S k c k  
D a t 2  S u b m i  t t 2 d  2-Zr - ?? D a t e  o f  T e s t  2 - 2 3 - ? Y  

C a t a  o f  A n a l y s l s  
No. of R u n s  C o m p l e t e b  3 - -  Techn ic lan  R I EIO- 

T e s t  Mo. 2 

- - 
'Test- R u n  0 G i s h  No. 
F i e l d  Slank D i s h  Tare Ut .  9 

L'ol , of  Solvent  m i  S a m p l e  W t .  9 
L,og N u m b e r  D i  s h + S a m p l e  W t .  9 

uol. of S o l v e n t  200 m 1  D i s h  T a r e  W t .  - qqa  6 2 b 7  4 
Lag N u m b e r  3 32 (.-09P C i s h c S a m p l e  Wt.qC\,b3 744 9 
Commen k r  S a m p l e  W t .  0.0107 4 

+So lven t  R e s i d u e 3 . o  u q / r n l  

Test  &Run D i s h  No. SO 

0 

1 

2 

- + 

4 

5 

T e s t Z R u n  3 D i s h  :.lo. ? I  
uol. o f  f o l v e n t  I Q b  m l  D i s h  T a r e  W t .  C3.97 06 '3 

R u n  D i s h  Flo. T e s t  - 
of Sol vent  - m i  C i s h  T a r e  W t .  9 

Log Nurnbar D i s h c S a m p l e  W t .  9 
Sample U t .  9 

VOI .  o f  S o l v e n t  m l  D i s h  Ta re  U t .  9 
Log F!umber D i  sh+Sampl e U t  - 9 
Czinmen t 5 S a m p l e  W t .  9 

i '"'Ol. 
C o m m e n t s  

R u n  D i s h  No. T e s t  - 

- 
R e s u l t s :  
Field a lk .  R u n  1 Run 2 R u n  3 R u n  4 

. .  
S . O \ O l  0,0040 

R u n  5 

16 
LSC-01 Y R @ . @ O . Z Z  



Interpol 1 Laboratories 
(512) 755-5Q20 

€PA Method 5 Data Reporting Sheet 
Fi 1 ter Gr avi metr i cs 

~~ 

0 . O Z O Y  

Job A < <  1 E G F  Source l \ j ~ . L  B o , ’ l ~ v  
Team Leader sg Test Site 3h‘k 
Date Submitted I- Z r - q y  Date of Test 1- l.3 -99 
Test No. 2. No. of Runs Completed 3 
Date of analysis 3-3-V Techni ci an x Le& 

O - O \ S O  0.0 I b \  

Test - Run 0 Fi 1 ter No. 
Field Blank Fi 1 ter Type 
Log Number Fi 1 ter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample  Wt. 9 

Test L R u n -  I Filter No. 6 7-6Y 
Log Number 23 U * q G  Fi 1 ter Type 9’06-C 
Comments Filter Tare Wt. . %7/0 9 

FiltercSample Wt. -84 I+ 9 
Sample Wt. 0.020y 9 

Filter No. (5 L-70 

Comments Filter Tare Wt. .E661 9 
Fi 1tercSample Wt. .kg57 9 
Sample Wt. 0.0190 9 

LfJ’C-6 
Test &Run L 
Log Number -lo!= Filter Type 

~~ 

Test A R u n  3 Fi 1 t er No. 6 rbo 
Log Number - 1 1  j= Fi 1 ter Type Y ’*@ 
Comments Filter Tare W t .  ,G5Yr) 4 

Filter+Sample Wt. . h 7 U \  9 
Sample Wt. Q.0161 9 

T e s t R u n -  Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test R u n  - Filter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 ter+Samp 1 e Wt . g 
Sample Wt. 9 

R e s u l t s :  
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 



: n t e r p o l  1 Labvrat=ries 
(512)  796-&3=Q 

EPFI M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
Imp inger  Ca tch /M lnneso ta  P r o t o c o l  

A cPP,?P 
Team Leade'r DU ti o r  

D z t e  of A t i a l y s l s  - .  Techn ic  1 an R. k l E m  

I 

Job kc5 /E6f Sourc a 

Date  Sc.bmitted 2 - 2 5 - 9 V  Cate  of Tes t  2-27-5'Y 
T e s t  r!o. z No. o f  Huns Completed 1 

T e s t  3 1 t e  

0.00 76 

0 

1 

2 

- s 
.) 

4 

5 

LSC-03 G? 0,007 7 I O . d U 6 7  

T e s t  A R u n  0 D i s h  NO- '2 
F i e l d  B lank  D i s h  Ta re  Ut .  % , 2267 9 
Log Number Z3r 6 - I Dlsh+Sample U t .  L i b ,  tL7 I 9 
Comments Sample W t .  0.omw.l 4 

~ 

T e s t  A R u n I  D i s h  No..- 
Log Number c 131 D i s h  Ta re  W t .  5 2 . 1 2 3 0  9 
Comments Dish+Sample W t .  51. 1 3 / 6  9 

Sample W t .  U.dU!73 9 

T e s t  R u n x  D i s h  No..- 

Comments 
Log Number - I 9 1  D i s h  Ta re  U t .  77.75qY 9 

Dish+Sample Ut .  h . 7 b 7 b  9 
il.0dG I 9 Sample W t .  

T e s t A R u n 7  D i s h  NO. 17 
Log Number --I 51 D l s h  Ta re  W t .  4 g .  3931 9 
C o m m e n t s  D i  sh+Sampl e W t .  rk. Y O U t  9 

Sample W t .  g.dd 7 I 9 

Log Number D i s h  Ta re  U t .  9 
Comment s D ~ s h + S a n p l e  ' W t .  9 

Sample W t .  4 

Log Number D i s h  T a r e  W t .  9 
Commen t s Dish+Sample !4t. 9 

D i s h  No. T e s t  - R u n  - 

Test- R u n  - D i s h  No. 

Sample W t .  9 

B lank  S o l v e n t  U t .  0.LWVg 



3 

! 

2 

4 

5 

EPLI M e t h o d  5 D a t a  R e p o r t i n g  Shee t  
P r o b a / C y c l o n e  Wash 

R u n  D i s h  No. T e s t  
Vol. of  Solvent m l  C i s h  T a r e  U t .  9 
Log Number D i  sh+Samp 1 e W t  . 9 
C=mmonts  S a m p l e  W t .  9 

vol. o f  S o l v e n t  m l  D i s h  T a r e  W t .  Y 
Log Numbar D i  s h + S a m p l  e Ut. g 
Csmmen t 5 S a m p l e  W t .  3 

T e s t  R u n  C i s h  No. 

Source J o b  A C r  - €GF B I ) r b P , "  

D a t e  S u b m i t t e d  x - c r - 7 Y  D a t a  of T e s t  2 - 2 3 - P I  
T e s t  No. '2- NO. of R u n s  C o m p l e t e d  3 
D a t e  o f  cnalysis 3 - 3 - Y Y  Technic ian fl.a/owI 
Transpor t  ~ e a k a g e  a @ < rnl  Solvent GLef."*,. 

T e a m  L ~ a d e r  nod Test  Sita sf.b c/c 

0.0305 

9 D i s h  T a r e  U t .  4/7.&243 
D r s h + S a m p l e  Wt..(7,bq33 9 

YO 
- 

D L S ~  r.10. T e s t a R u n  Q 
F i e l d  B l a n k  
Log N u m b o r  A?2b '  

+So lven t  R e s i d u e  3 - 0 3  u g / m l  

T e s t Z R u n  
W O ~ .  o f  S o l v e n t ( 5 0 m l  

V O I .  o f  S o l v e n t  LOU m 1  S a m p l e  W t .  0.8003 9 

E i s h  NO. 47 
D l s h  T a r e  W t .  9%- vb 7% '3 

C c m m e n t s  S a m p l e  U t .  0 .0310  9 

\a Q 

Log N u m b e r  -I3 P D 1  sh+Sampl e U t  .w. 'I$ &$' 9 

SC-O1YR 
0.Qd78 

- 
T e s t L R u n  D i s h  NO. W 
~ ~ 0 1 .  of S o l v e n t  /6O m l  D i s h  T a r e  N t .  
Log N u m b e r  - 1 - Q  D i s h c S a m p l e  b 4 t - ~ ~ ~ ~ ~ < ~  3 
Commen t s  S a m p l e  W t .  a. oas3 9 



Interpol1 Laboratories 
(512) 786-am20 

€PA Method 5 Data Reporting Sheet 
Fi 1 t er Gr avi met r i cs 

10.1063 (0. ro-15 

El 

1 

2 

- 
.3 

4 

c J 

0. lo79 

Job &S/&f- Source d b r y e v  
Team Leader a v . 4  Test Site Sh,ck  
Date Submitted 
Test No. L No. of  Runs 
Date of Analysis =9 3 4  Y Technic i an 

L- 2 r - 9 ~  Date of Test L - L 3 3 4  

d. I Y.(Y 

~ ~~ 

Test L R u n  0 Fi 1 ter No. b u r  

Log Number 2-3 2641Z.G Filter Tare Wt. . t 6 b l  9 
Comments Filter+Sample Wt. ,&bo8 9 

.- Sample Wt. 0-00s I 9 

Test >Run I Filter No. 4 t 5 3  

Comments Filter Tare Wt. .cbql 9 
Fi 1 ter+Sampl e Wt . .9 1 bo 9 
Sample Wt. 0. lob? 9 

Fi 1 t er Type V'l ty Field Blank 

Log Number -13F Fi 1 ter Type Y', ~ 

Test L R u n A  Fi 1 ter No. 6t6 I 
Log Number -frF Fi 1 ter Type Y/*&f  

Comment s Filter Tare Wt. i 87L3 9 
FiltertSample Wt. .979 8 9 
Sample Wt. 0.1075 9 

Test >Run 3- Fi 1 ter No. 6 I Y Z  

Comments Filter Tare Wt. : & 6 L V  9 
Filter+Sample Wt.,4@? 9 
Sample Wt. 0.107q 9 

Log Number -IC; G Filter Type G-r G F  

Fi 1 ter No. Test - Run - 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt . 9 

Fi 1 ter+Sampl e Wt . 9 
Sample Wt. 9 

I 
n . i r 3 0  L'. l Y L 7  

-~ 
Test - Run - Fi 1 ter No. 
Log Number Filter Type 
Comments Fi 1 ter Tare Wt . 9 

Fi 1 ter+Samp 1 e Wt . 9 
Sample Wt. 9 

Results: 
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 



1 

2 

- 

- 
D i s h  No- 
D i s h  T a r e  U t .  

Sample W t .  

9 

9 

R u n  0 Test- 
F i e l d  B lank  
Log Number D i  sh+Samp 12 W t  9 

4 

5 

EPFI Method 5 Data  Repor t i ng  Sheet  
Imp inger  Ca tch /M inneao ta  P r o t o c o l  

D i s h  No. 

D i  sh+Sampl e W t  37.4299 

T e s t  A R u n  2 
D i s h  T a r e  Ut .  '17 .4136 4 Log Number -\-I -r 

T e s t R u n -  - 
D i s h  T a r e  W t .  '47. 65 g? 9 

9 
0 .  01 b 7 9 

C o m m e n t s  
S a m p l e  W t .  

D i s h  No. 3 Y l  

9 
0 . 0  I62 9 

Log Number 
Comments D i  sh+Sampl e W t  I 

Sample W t .  

D i s h  No. 
D l s h  T a r e  U t .  
Dish+Sample ut. 
Sample W t .  

C x s h  No. 
C l s h  Ta re  W t .  
Dish+Sample S t .  
Sample W t .  

9 
9 
9 

T e s t  __ R u n  - 
Log Number 
Comnen t s 

9 
9 
4 

T e s t  - R u n  
Lug Number 
comnen t s 

B l a n k  S o l v e n t  Ut!GCoq 4 

R e s u l t s :  
F i e l d  B l k .  R u n  1 R u n  2 Run 3 R u n  4 R u n  5 



Interpoll L a k u r a t o r l E s  
(512)  7 9 & - t i r Q  

EPC\ Hethod 5 D a t a  R e p o r t i n g  Sheet 
P r o b o / C y c l o n e  Wash 

~- 

D i s h  No. T e s t  - Run - 
5'01. of S o l v e n t -  m l  C i s h  T a r e  U t .  5 
Log Number D i  sh+Samp 1 e U t .  G 
Comman t s S a m p l e  U t .  c 

v01. o f  S o l v e n t  m l  D i s h  T a r e  W t .  c 
Log Number D i  nh+Sample  W t .  F 

D i s h  No. T e s t  Run - 
Ca-men t 5 S a m p l e  W t .  - 

In 

source A n,nv,, . 'ob f i c S  - E G F  

Date ' l u b n l t t e d  2 - z r - 4 Y  
T e n t  No. 
C a t 2  O f  &ldly&lS 3 - ? - ? Y  T e c h n i c i a n  

Team L s a d e r  nu (+ T e s t  s l t a  5r&k 

T r a n s p o r t  Leakaqe [7 None Q' m l  S o l v e n t  ULUb.2 

D a t z  of T e s t  ~ - ~ Y - ? V  
No. o f  Runs  C o m p l e t e d  3 L/ 

R E(i1SIM 

- 
~ 1 s h  r.10. T e s t  - R u n L  

F l e l d  Y l a n k  D x s h  T s r e  U t .  9 
Log  ?lumb2r Dr s h + S a m p l e  W t .  9 
'201. o f  S o l v e n t  m l  S a m p l e  Ut.  9 
* S o l v e n t  R e s i d u e l . o u g / m l  

I 

I 
1 

T e s t  X R u n I  
V o l .  o f  Solven t=ml  
Loq Number d 3 , l b -  16 Q 

D i s h  NO. 14 
D i s h  T a r e  W t .  4 9 . / 3 8 4  1 
D i s h c S a m p l e  U t . q q , l X  &O 9 - - 

Comments  S a m p l e  U t .  0.0'4 76 9 

~ ' 0 1 .  of ' lolvent#~-ml D l s h  T a r a  W t .  7 7 .  0 3 0 1  .3 
Log Number - D i s h c S a n D l e  N t . 5  3 0 680 J 
Commen t s S a m p l e  W t .  o . o r 4 r  9 

. 
D i s h  N o .  i 7 5  T e s t  L R u n  2 

- 
D I S ~  ria. 50 Y 

214 '3 

Comments  S a m p l e  W t .  Q.QZ&-b  q 

T e s t  &Run 
V a l .  of Zolvent&ml  D i s h  T a r a  W t .  97.6 
Log  ?!umber -I8 f D i  s h c S a m p l e  !dt .91. k.? Ob c; 



I n t e r p o l l  Labora tor iez  
(612) 796-6020 

EPA Method 5 Data Repor t ing Sheet 
Fi l ' t e r  Grav imetr ic5 

0. l 5 3 G  

Source A D,-*Lr  
Test S i t e  c 4G" c I< 

Job .4C s [COT 
Team Leader DVH 
Date Submitted 2 - ZS-,=i$ Date of Test 2- 2 q  -4 CI 
Test No. 'I No. of Huns Completed .? 
Date of Ana lys is  3 - 3 - 9 r l  Techn i c i an 6 .  D 

0 .  12-76 0-137L 

~ 

Test - R u n  0 F i  1 t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i l t e r  Tare W t .  9 
Comments F i l ter+Sample W t .  9 

SamplR W t .  9 

Test L R u n  I F i  1 t e r  No. 611 I 

Comments F i l t e r  Tare W t .  * 6-66 7 9 
F i l ter+Sample W t .  ,9583 9 
Sample W t .  0.0qiL 9 

$. ,= Log Number 2 3 2 6 -  1- F F i  1 t e r  Type 

Test L R u n  2 F i  1 t e r  No. b 272 

Comments F i l t e r  Tare W t .  .kbft  9 
F i l ter+Sample W t .  CY3J- 9 

Log Number . G F i  1 t e r  Type V' .bF  

Sample W t .  .08.3r( g 

T e s t C \ R u n L  F i l t e r  No. (PzT3 

Comments F i l t e r  Tare W t .  . b ~ q f  g 
F i l ter+Sample W t .  .qSW 9 
Sample W t .  . 0 4 . 3 3  g 

Log Number - I C  ,z F i  1 t e r  Type %f 

Test - Run- F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t  . 9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Test __ R u n  - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

F i l ter+Sample W t .  9 
Sample W t .  9 

Results: 
F i e l d  Elk. R u n  1 R u n  2 Hun 3 R u n  4 Run 5 



1 ri t er p o  1 1 L.st*or a t  or 1 ~5 
( 6 1 2 )  7&6-61:12U 

C a s c a d e  Impactor  Laboratory Data S h e e t  - 

S a m p l i n g  rate d a t a :  

t, = 2.36 OF 

= 6 / 7  min.  @ 

F', = 29.q3 i n .  ~g 

Rev.  1 cF-11128 

D- 24 



m 
\ 

m 
m 

V 

+ 

I I  w - 

111 

V 
W 
L 
W 
> 
0 
U 

p : w  
> L  

I O  
0 

W l n  

v c  

II  w 
c, 

m a  
O L  z c ,  z .- 

E 

a 
Y .r 

v- 
0 

c 
0 

c, 
a 
L 

- c ,  
v , E  
o w  

v u  
- E  
u o  
n u  

.r 

II  II  

0 u - c ,  
0 

-c 
L W  
O E  
c, 

m L  
0 

= E L  
h 

U 

u 2  
v - m  

m n  
n t n m  

w w c  - 
~ a u w  
¶-.-e - m e  n 
. r > 3 E  
V m 

111L111 
E..- 0 
w c u v  
w +  m w 

111 . w >  
m c + O  e P E  u 

a.r w 
-cL L 
.r 0 .C - 
T U  E 
3 a o  

E L O  
w o u o  - L UIn ne w 
E u -v  
a w w  
Inc Y 

v . r - cc  
w c, .r 
L W  Q 
w e  h E  

0 u L v c  
w o w a  L v - c ,  E 

c, .r 

cc , r  
o m ¶ o  
O L O  
Y) W 

L . 9 - c  
a w oc, 
P E  

P .r 
W E 
U W Q  0 
m e  E.- 
& U r n +  
c, a 
. r 0 L L  
c c , w u  

U - . r  E W 
L 0 x u  
0 W E E  
c, E-- 0 u 0 w u  m . r m c ,  u- c , c m w  

a .r .r c 
E L L V c ,  o + n w  
.r E E +  
c, W O L 3  
¶ U U W P  - c c,c, .- o u s a  
u U O - - O  

.r .r 

a kk 

u m u  

o w a  

> c , n =  

- w x m  
E m n . r  

v - 0  OL1110 v- 

E O  c 

II  II 

x 
111 
m 
u- 
1 
N 

W c 
c, 

E 

L 
0 
\ 
V c 

W 

n 
E 
m 

- 

.r 

m 

7 

111 

U 
W 
L 
W 
5 
0 
U 
W 
L - 
E 
0 
0 
In 

W 
c 
Y 

E 
.r 

111 
E 
a 
L 

0 
L 
U 

E 
E 

W 
c, 

L 
c, 

E 

u- 
0 

111 
111 
a 
E 

a 
c, 
0 
c, 

II  

m 

.- 

.- 

m 

.- 

c 

- 
7 

E 
\ 
m 
¶ 
v 

111 
-Y 
E 
m 
5 
0 

W 

v- 
W 
W 
L 
r 
c, 

W r 
c, 

E 
0 
L 
v- 
111 
W 
v 

- 
.r 

n 
5 
111 

V 
W 
L 
W 
> 
0 
U 
W 
L 

E 
0 
0 
In 

E 

- 
.r 

W 
c, 
a 
L 
c, 

E 

le 
0 

U e 
0 
U 

W 

a 
L 
W 
> 

II  

.r 

m 

m 

I 

c 
E 
m 
. 
¶ 
v 

111 
X 
E 
a 
13 

V 

W 

7 

- 
;; 
W 
W 
L c 
4 2  

W c 
c, 

5 
L v- 
111 
W 
c a 
2 
111 

V 
W 
L 
W 
> 
0 
U 
W 
L 

E 
0 
0 
In 

c 

W 
4 2  
a 
L 
c, 

c 
u- 
0 

U c 
0 
U 

I1 

c 

.r 

.r 

7 

E 
E 
.r 

111 
Y 
E 
a 
13 

V 

W 

u- 
V 
E 
a 
111 
W 

E 

- 
c 

.r 

- n 
m 
111 

L 
0 u- 
W 

5 
7 

0 
> 

2 
m w  

v o  
U 

" W  
N L  

m >  

m 
v II .. 

.. 
W 
L 
W 
e 
3 

D-25 



h 
N 
Y 

U 
W 
W c 
v) 

m 
U m 
n 

II) In 
w e- 

0 0  - 
W N  
m o  
0 1  
DID 'c1 

Ar. m 
- N  

.- 

LID 2 
m o o  E 

c 

o w  w a- 5 
L 0 
W V 
U W 

D- 26 



I 
Y 

U 
W 
W c 
v) 

m 
m n 
U 

U 
h 

m 
\ 
c 

m 
m 

V 

+ 
N 

U 
W 
L 
W 
> 
0 u 

e w  
5 L  

I O  
0 

t n m  
d 

v c  
Y .- 

I1 w 
+l 

m m  
O L  
zc, r .- c 

'c 
0 
E 
0 
.r 
u 
111 
L 

- c ,  
t n E  

v u  
- E  
L O  

a w  

n u  
I1 11 

.. 
W 
L 
W c 
3 

0 ' c u  
0 

L 

u m  

0 
m c L  

m a  
=-a 

V 
w w c  
@ 3 U W  
2 F . V -  

'c 

di 
m L  v . m  

.!!! 2 

,- m c  n . . - > r z  
0 

L n L v )  
e'- 0 
w c * u  
WI- m w 
D L L  m w  
Ln . a >  
m c e 0  r n c  u 

m .C w 
c L  L u m u  .- 0 .C - 
s u  E E 
3 m o  E L O  
w o e o  
7 L u m  
nx w 
E u-V  
m w w  
L n c  c, 

o a l 3  
w.-.G- 
al c, .- 
L W  v 

0 u L-0- 
w o w m  

W T  a =  
> c , ~  a 

tn 
L L D  
n u  

I x 
m -  E 
- E \  v . \ m  

L n - -  

2 z z  
N -  

W L n Y  
. s Y  E 
u c m  

m -  
c - n  .- n 

U 
L v -  
0 -  w 
\ w .- v .- v. 
c ' c  
m W 

w w  
W W L  
- L Z  n c  c, 

U 

L n w c  c c ,  
E 

v c ,  
W 
L E ?  
W 

0 -  
u 
W V I W  L a -  
- n E  

m 
O V I  
0 .cj 
L n - 0  w 

W L  
W L W  
c w >  
- 3 . 0  o u  
E U W  
.r w L 

L 
Ln 7 

Ln 

5 W 

> 2 v . '  
In 

, - P  

E 5 L n  

E , z o  E 
L 
m o o  
o o m  
L L n  
U .- e .- 
E .- 

W 
E W c ,  
.r c, nJ 

1 1 1 L  
W L c ,  
c, c, .- 
m .C c 
L C  
c, u- 
.r v- 0 
E O .  
'c . u .  
O U E  

E O  
L n o u  m u  
m I1 
E W  m m  
- a m  

o z  
+ - ' a  N m 
I1 11 v 

. m L V  .. 
m L 
0 c( 

= v u  
z m m  

c 

? 

E 
E .- 

V 

W 

'c 

? 

.r 

V 
E 
m 

L 
O 
'c 

W 
E 

0 
> 

a 
c 

2 
W > 
0 u 
W 
L 

D-27 



0-28 



h 
r( 
Y 

4J 
W 
W 
.c 
v) 

m 
4J m 

VI 
VI - 
n 

.r 

h 
m 
5 

2 

3 

.u 
E m 

al > 
0 u 

4 
h 

U 
0 c 
c1 

i? 
2 
w 

m . 
m 
m 

V 

+ 
N 
m 

v 7  E + .  
m 

. + a  
m 

V E  - .r 

I1 w - n 
IV" g 

VI 

U 
W 
L 
W 
> 
0 u 

p : W  
> L  

,I w 
c, 

m m  
O L  z u  

E .- 
E 

'c 
0 

E 
0 

4-l 

L 
- 1 J  
w l c  
O W  

v u  
- E  u o  

.C 

m 

n u  
I1 II 

L 
0 
U 
u 
Y- 

E 
0 

4J 
3 

m 

.r 

F 
.r 
V 

It 

LL 
n 

V 
W W Z  * 
+ ¶ O W  
a---- .- m r  n . - > 3 5  
V 

V I L t n  
E .- 0 
w r c , u  
WI- m w 
n L L  m w  
VI . w >  
m Z Q 0  r nE u 

m .- W 
C L  L u m u  
.r 0 .r - 
~ c ,  c E 
3 m o  
E L O  

w o u o  
7 L o m  nz  w 
E U - V  
m w w  
VIE c, 

O W ¶  
V . C C 7  
w c, .r 
L W  u 
w z  h E  > w n a  
0 u Lv- 
w o w m  
L Y - c ,  E 

c, .r 
- @ a m  
E mn.- 
E u L  

o m a o  
O L O  
Ln W 
L w c  

m a  oc, n c  
'co 'c 
O L V I O  n ..- 
W E 
u w u  0 m r  E'.- 
~ c ,  m c ,  
c, m 
. C O L L  
T u  W c ,  c n  E 
'c.7 E (u 
0 a u  

W E E  
E .r 0 
0 w u  
.r m u  
~ c m w  
m .r .r c 
L L U G  
c,n w 
E Ec ,  
W O L 3  uc, w n 
E +c, oy. c a 
u 0 . r  0 

11 

v, 
n 

V 

.. 
W 
L 
W c 
3 

0 
Y - c ,  

h n w v l  
.r .- 

Y 
VI 
m - 
Y- 

2 
N 

W r 
c, 

E 

L 
0 . 
W 
E 
m 
W 

.r 

7 n 
5 
VI 

V 
W 
L 
W 
> 
0 
u 
W 
L 

E 
0 
0 
L n  

W r 
c, 

E 

- 

.r 

VI 

5 
L 

0 
L 
u 
E 
E 

W 
c, 

L 
U 

E 

'c 
0 

VI 
VI 

m 

.r 

.r 

m 

.r 

2 

h - 
E . 
m 
¶ 
v 

VI 
Y 
E 
m 
n c 

W 

W 

'c 

W 
W 
L 
r 
c, 

W r 
c, 

- 
.r 

E 

'c 

VI 
W 

2 

c n 
E 
VI 

-0 
W 
L 
W 
> 
0 u 
W 
L 

E 
0 
0 
Ln 

E 

7 

.r 

W 
u 
m 
L 
42 

E 

Y- 
0 

.r 

u 
E 
0 u 

- - 
E 
m 
. 
2 - 
VI 
Y 
E 
m 
n - 
U 

W 
7 

;r 
W 
W 
L c 
c, 

W 
Z 
c, 

E 
L 
'c 

VI 
W 
7 n 
5 
VI 

V 
W 
L 
W 
> 
0 
V 
W 
L 

E 
0 
0 
Ln 

E 

W 
U 

L 
c, 

E 

'c 
0 

V 
E 
0 u 
I1 

7 

.r 

m 

.r 

- 
E 
E 
.r 

VI 
Y 
E 
m 
c n 
V 

W 

'c 

V 
E 

F 

.r 

m 
VI 
a, 
F a 
5 
VI 

L 
0 
'c 

W 
E 
2 

0 > 
7 

2 
m w  
m >  

v o  
u 

" W  
N L  
m 

v 11 

" 
I1 II 

m 
0 3 

E V V 7  
z m m p :  

0-29 



c 

Y 
N 

c, 
W 
W c 
VI 

-0 
0 c 
c, 
W 
I: 

2 
Y 

c a 1 E 22 

U c 
0 
L 
0 

a l v )  
U I I L  
a .U 
L L  
U L  

0 
L O  c 

-3 
3 

. .  
mm 

D- 30 



Interpoll Laboratories 

Sample Deposition 
(612) 786-6020 

lob ALS/EGG Source L' ~ R V G E  . Y ~ z L ~  
Field Engineer ?w;u Test Site / I  

Date Submitted-J/!shv Date of Test J/22/++ 
/ No. of Runs Completed 3 

u 

4 Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

m i t e r  

P 

0 3%H,O, 
0 1N NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2,4-DNPH 
0 
0 

Gas Sample 
Tedlar Bag 

Test No 

M s  per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 
0 As per EPA M-17 
0 0 9 r  

X M N  Protocol 
0 WI Protocol 
0 As per EPA M-202 
0 As per EPA M-6.8 
0 Acid Gases 
0 Formaldehyde 
0 As per EPA M-29 
0 As per EPA M-26 
0 Other 

V A S  per EPA M-3 
0 As per EPA M-10 

4 

- 

3 
0 

Oxides of Nitrogen 
(NOJ 

0 Fuel Sample 

Particle Size 

0 Aggregate 

Sample Type Analysis Comments 

0 Other 

0 As per EPA M-7A 
0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

S-0163 

0 MeCI, 
0 DI Water 
n 

Misc Samples 
0 
0 

X& per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 

0 As per EPA M-6 
0 As per EPA M-7A 
0 Other 

I I 0 Other 

Type of Source: , 1)f L, 

wood: OWood Waste a: OWaste Oil 0 Natural Gas 
OAnthracite ODust UNO. 2 0 RDF 
OLignite OBark ONo. 6 0 Other 

D-31  



I n te rpo l l  Laboratories 
(61 2) 786-6020 

Sample Deposition ~ 

Job '- E&F Source u d .  ' U 
Field Engineer 5 c 3 Test Site , 

z?---9 F' Date Submitted 2- c 5J  Date of Test 3 -2 
No. of Runs C o m p l e t e d 3  

;ample Type 

'rob Wash: 
d c e t o n e  
0 MeCI, 
0 DI Water 
0 

-,Iter: 
d 4 "  Class 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

_. 

y ;wa te r  

0 3%H,O, 
0 1N NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2,4-DNPH 
,o 
0 

lnte rated Cas Sample d Tedlar Bag 
0 

Oxides of Nitrogen 
(NOJ 

0 Fuel Sample 
0 Aggregate 

Particle Size 

Misc Samples - 

Analysis 

@,As per €PA M-5 
0 As per €PA M-29 
0 As per EPA M-201A 
0 Other 

 AS per €PA M-5 

0 As per EPA M-201A 
0 As per €PA M-17 
0 Other 

&N Protocol 
0 WI Protocol 
0 As per EPA M-202 
0 As per €PA M - 6 3  
0 Acid Gases 
0 Formaldehyde 
0 As per EPA M-29 
0 As per EPA M-26 
0 Other 

% s per €PA M-10 
0 Other 

0 Other 

0 Attached Form 

0 AS per EPA M-29 

per EPA M-3 

0 As per €PA M-7A 

S-0163 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 As per €PA M-7A 
0 Other 

Comments 

Type of Source: B l k L  
~~~ 

Fuel Type: 
Coal: &uminous wood: OWood Waste oil: OWaste Oil  0 Natural Cas 

ODust ONo. 2 0 RDF 
- 

OAn thraci te 
OLignite OBark UNO. 6 0 Other 

0-32 



Interpoll Laboratories 
(61 2) 786-6020 

3 

3 

3 
3 

6 
0 

Sample Deposition 
, P  cr5 - FGF Source N-s.2 cGL 
:Id Engineer SL;J Test Site A%& 
ite Submitted d .> f - 9 y  Date of T e s t 2  

U 

s per EPA M-5 
As per EPA M-29 

0 As per EPA M-201A 
0 As per EPA M-17 

Filter: 
L?4" Glass 
0 SSThimble 
0 2.5" Glass 
0 Pallflex 0 Other 

Impingers: &MN Protocol 
~ D I  Water 0 WI Protocol 
0 3%HZ02 
0 1N NaOH 

KOH (C~VI) 
0 H,SO, (HCI) 0 Formaldehyde 
0 2,4-DNPH 

0 0 Other 

Integrated Cas Sample 
IZTedlar Bag 
0 0 Other 

Oxides of Nitrogen 
(NO3 0 Other 

0 Fuel Sample 

Particle Size 0 X-Ray Sedigraph 

0 As per EPA M-202 
0 As per EPA M-6,8 
0 Acid Gases 

0 As per EPA M-29 
0 0 As per €PA M-26 

s per EPA M-10 

0 As per EPA M-7A 

0 Attached Form 
0 Aggregate S-0163 

0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 As per EPA M-7A 

Misc Samples 

st No. L No. of Runs Comp 

YO. - 

,3 

Sample Type 

Probe Wash: 

0 MeCI, 
0 DI Water 

Analysis 

 AS per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-2OlA 
0 Other 

7 . 2 4  

ted 3 

Comments 

I .  

I 
I 

0 A I  
I 

V '  

Type of Source: 
Fuel Type. - Coal: &ituminous Wood: Owood  Waste a: OWaste Oi l  0 Natural Gas 

OAnthracite ODust ONo. 2 0 RDF 
OLignite OBark ONo. 6 0 Other 

5-278 
cisl*c*~wor(MN27~.w 
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Interpoll Laboratories 

Sample Deposition 
(612) 786-6020 

Job / f i / E 6 F  Source 8 2 
Field Engineer 'ad , Test Site 57't. 
Date Submitted- Date of T a  

No. of Runs Comp' 

- 

- Test No. - - 
No. - 

Y 

4 

3 
- 

;ample Type 

gew&;; 
0 MeCI, 
0 DI Water 
0 

-ilter: 
p 4" Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

Irnpingers: 

_. 

?:,o:2z 
0 1N NaOH 
0 KOH (Cr VI) 
0 H,50, (HCI) 
0 2.4-DNPH 
0 
0 

Integrated Cas Sample 
p e d l a r  Bag 

Oxides of Nitrogen 
(NOJ 

0 Fuel Sample 
0 Aggregate 

Particle Size 

Misc Samples 
0 
0 

Analysis 

Kf As per €PA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 
0 Other 

Ef As per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 
0 As per €PA M-17 
0 Other 

~ M N  Protocol 
0 WI Protocol 

0 As per EPA M-6,8 
0 Acid Gases 
0 Formaldehyde 

0 As per EPA M-26 
0 Other 

V A S  per EPA M-3 
0 As per EPA M-10 
0 Other 

0 As per EPA M-7A 
0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 As per EPA M-7A 
0 Other 

0 AS per EPA M-202 

0 AS per EPA M-29 

5-01 63 

k 
k q  
ted 

Comments 

I 
Type of Source: Lzkp6 
Fuel Type: 
Coal: F i t u r n i n p u s  Owood  Waste a: OWaste Oil 0 Natural Gas 

0 RDF 
- 

OAnthracite ODust ONo. 2 
OLignite OEark ONo. 6 0 Other 
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Interpoll Laboratories 

SamDle DeDosition 
(61 2) 786-6020 

I PC 5 / E L F  Source 0 D e Y F c  

te Submitted J/25/q./ Date of T e s t a  
Id Engineer z.'..* Test Site Yr 

NO. of Runs Compl 

Sample Type 

Probe Wash: 
F A c e t o n e  
0 MeCI, 
0 DI Water 

Filter: 
0 4" Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

Impingers: 
0 DI Water 

0 1N NaOH 
0 3%HZ02 

0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2,4-DNPH 
0 
0 

lnte rated Gas Sample 
Tedlar Bag 

Oxides of Nitrogen 
(NO) 

0 Fuel Sample 
0 Aggregate 

Particle Size 

$' 

Analysis 

0 AS per EPA M-5 
0 As per EPA M-29 
0 As per EPA M-201A 

F O t h e r  P / € / ~ D A <  T i  

0 AS per EPA M-5 
0 As per EPA M-29 
0 AS per EPA M-201A 
0 As per EPA M-17 
0 Other 

0 MN Protocol 
0 WI Protocol 
0 AS per EPA M-202 

0 Acid Gases 
0 Formaldehyde 
0 As per EPA M-29 
0 As per EPA M-26 
0 Other 

0 As per EPA M-10 
0 Other 

0 As per EPA M-7A 
0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 As per EPA M-6 
0 As per EPA M-7A 
0 Other 

0 AS per EPA M-6,8 

 AS per EPA M-3 

S-0163 

Type of Source: 
Fuel Type: 
Coal: OBituminous wood: OWood Waste oil: OWaste Oil 0 Natural Gas 

0 RDF 
- 

OAnthracite ODust ONo. 2 
0 Ligni te OBark UNO. 6 0 Other 

5-278 
t:\(lAClhWFVOIUU\S.278.M 
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I n te rpo l l  Laboratories 

Sample Deposition 
(61 2) 786-6020 

Job A C S I  EGF Source ?,b 0 r-( c,- 
Field Engineer S a  Test Site Stack. 
Date Submitted 2-1 Z5br Date o i  Test b ! 2.i Is-c 

No. o i  Runs Completed 3 st N O .  

VO. 

- 
.4 

3 
Sample Type 

Probe Wash: 
-Acetone 
0 MeCi, 
0 DI Water 
0 

Filter: 
dp 4" Glass 
0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

Impingers: 
P D I  Water 
0 3%H202 
0 1N NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCI) 
0 2.4-DNPH 

U 

nte rated Cas Sample P Tedlar Bag - 
Oxides of Nitrogen 
(NO.) 

0 Fuel Sample 
0 Aggregate 

Particle Size 

Misc Samples 
0 - 

Analysis 

V A S  per EPA M-5 
0 AS per EPA M-29 
0 AS per €PA M-201A 
0 Other 

AS per EPA M-5 
As per EPA M-29 

0 AS per EPA M-201A 
AS per EPA M-17 

0 Other 

4f WI Protocol 
0 AS per EPA M-202 
0 AS per EPA M-6.8 
0 Acid Gases 
0 Formaldehyde 
0 As per EPA M-29 
0 As per EPA M-26 
0 Other 

W A S  per EPA M-3 
0 AS per EPA M-10 
0 Other 

d A s  per EPA M-7A 
0 Other 

0 Attached Form 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 AS per EPA M-6 
0 AS per EPA M-7A 
0 Other 

MN Protocol 

5-01 63 

Comments 

Type of Source: e r  
/ 

Wood: O w o o d  Waste a: OWaste Oil 0 Natural Cas 
OAnthracite ODust UNO. 2 0 RDF 
0 Li gn i re OBark ONo. 6 0 Other 
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Interpoll Laboratories 

Sample Deposition ,_ L. 

(6 12) 786-6020 

Job f l ( '3 -/i;c,F Source P' r 3 U L  2 D . C V C  c, 
Field Engineer 5&-..3 Test Site 3 ,-/a L ,c 
Date Submitted J -2S-7J Date oiTest 3 -24 4 v  

5- No. of Runs Completed 7 

Sample Type 

'robe Wash: 
0 Acetone 

0 DI Water 
0 MeCl, 

- 

Test No 

Analysis 

0 AS per €PA M-5 
0 AS per EPA M-29 

0 Other 
0 AS per €PA M-201A 

3 - 
/ ' Z  

u 

Filter: 

0 SS Thimble 
0 2.5" Glass 
0 Pallflex 

Impingers: 
0 DI Water 
0 3%H202 
0 1N NaOH 
0 KOH (Cr VI) 
0 H2S0, (HCI) 
0 2.4-DNPH 
0 
0 

Inte rated Gas Sample 

0 4" Glass 

Tedlar Bag 42 
0 

Oxides of Nitrogen 
(NO) 

0 Fuel Sample 

Particle Size 

0 Aggregate 

Misc Samples 
0 
0 

0 As per €PA M-5 

0 As per €PA M-201A 
0 As per €PA M-17 
0 Other 

0 MN Protocol 
0 WI Protocol 
0 AS per EPA M-202 
0 As per €PA M-6,8 
0 Acid Gases 
0 Formaldehyde 
0 AS per €PA M-29 
0 As per €PA M-26 
0 Other 

&As per EPA M-3 
0 As per €PA M-10 
0 Other 

6 s  per €PA M-7A 
0 Other 

0 Attached Form 

0 AS per €PA M-29 

S-01 63 

0 X-Ray Sedigraph 
0 Cascade Impactor 
0 Other 

0 AS per €PA M-6 
0 AS per €PA M-7A 
0 Other 

Comments 

Type of Source: 7 O L 2  /)xc/sc g Y K / (  
Fuel Type: m: e t u m i n o u s  wood: OWood Waste oil: OWaste Oil 0 Natural Gas 

OAnthracite ODust ONo. 2 0 RDF 
OLignite OBark ONo. 6' 0 Other 

5-278 
C.5IKk\WI?FORMSbij l l  LU 

j 

0-37 
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Amrricun Crystol Sugar Cornpony 
EPA Method 2 Field Data Sheet 

,l"F&3 
Source:"C" Hopper Filter Inlet 
T e s t  Run- DoteL2 /2% /9+ 
Dry Bulb104 Wet Bulb 

0= 29" 
y-n 
m - 8  

Barornetrig Press. Ha II 7 ., 
Static Pressure WC 
Inlet Damper: position 
Outlet Damper: position 
Operoton; R r  
Pitot O r .  

c- 
. 

1' y G l I c # r  

Cross Section 
r: 4' LP 

Compaign Doy: 
Start Time: 

. En.d Jrne: .. .. 

E- I 



.. 

E-2 



. 1 . :  , . . . . . . . . . .  _ .  . :. . 
\ .il. ?'.. 

3 .. 

I. .,.., ..,. . . . .  

. . . .  . .  ... 
: I 

. j  . .  . .  . . . .  . >: . . ._. . ...... ..:. . 
.\ : - . ~ . .  . ". . i .  
..: . . , 
... ..: . . . .  

KY:! 
0-0 .ob- 

.' ; . % : .  , . 

...... :.; s 

, .  :. . '. 8 . ;  

.... 
. . . .  . .;.:. . .  

:.;: ..... :,:.,;;:.,, 
t.::. ..s. ... . . . .  :-.. .~ . .  
;; . . . .  .;r.._. . . . .  . . . . . . . . .  -... ..... 

, .  ... 
. .  .. 

. I  .. . .  . .  ! . .  . . .  . . . . . . .  .... ; . . .  . . .  . . . . .  . .  . .  
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American' Crystal Sugar Company 
EPA Method 2. Field Ooto Sheet - 

1. 

Source:"A" Recycle Duct. 0- 70' 
T e s t  Run- D o t e : a / T + / 9 +  

BulbAib Wet Bulb 
Boromctric Press. t-tg 
Static Pressure W c  
F.D. Damper: % open 

Opero tors: 
Pitot #; 
Cam ai n Day: . 

End lime: 

Recycle Dompec ff {Open 

CP 

StarP #me; :38 - - 

Schemotic of , 
Cross Section 

I 

E-6 



American. ctystot Sugar Company 
EPA Mefhod 2 Field Data Sheet 

._ 
kource:"A" Recycle ouct. cJ== 18" 

. : , T e e s l  RUL ' Date: 3/2 +/9* 
. D?y Bulb Wet Bulb 

Stotic Pressure ;tr WC 
F.D. Oompec X open 

' Recycle Damper; Z open 
Operators; 

Campaign Day; 
Stort Tme: 

Barometric Pruss. f-fs 

Pitot f: c p  

' End Erne: 

. u w L o o & ? q l y U  -Eo. - 
Schematic of  
'cross Section ' 

. .  
L '" 

Velocity Velocity : . uisrunce 

Pressure Pressure . Calculated ,,, Tmverse prom end 
Doto . Point # of port (in) 

' Port Lqngthr-0 (in wc. Range . 

. .. 1 1 1  . .  ' ..' 4.95 I r 3 .  3 =  

E-7 



M 000 . - -- .--. . -, ACS N R E G I O N  ..TI: 02/,25/?4 17:48 f3701 785 5335 
. .- .. , 

. . .  . I  
. .  ,. ',*,>'L1 . .  Americpn Crystal Sugar Compbny 

EPA.'Method 2 Field Data Sheet .:. ,-j : *p: 
>-+L*+n;+. . .; .. h..'.< . .  . _ .  . 

?S, 

. . . .  ...... . "' 1. : ...,.w<- . . .  ;$&.:, 
sburce: . h ; g ? p p e r  filter inlet 

, . .Test. . -Kun- Dote: L/;LY-/9+ 
.. Dly Bulb?f9f0~ Wet Bulb 

Barometric Press, Hg 
Sa& Pressure WC 
Inlet Damper; . positi?n 
Outlet Damper: post  tion 
Operators: 

Cam ai n Day: 
stad' #me: 
End lime: 

0= 20" 

'k 

Schematic of 
'cross Seciion ' 

Pitot #: CP 

- . . .  

. . . .  ..................... 

E-8 



"B  I' P r i e r  

TEST- FUELTYPE& RATEOF : MOISTURE H E A T C 0 " T  
ORIGIN FUEL CONTENT (e.g. BTU/LB, 
(e.g. Eastern i"UT(liist '(asreceived) BlUIGAL) (as 
coal) units) received) - 

2570 9.4QV A"/& 
, .. . . .  

Run 1 C ~ ~ l / ! S u b b ; f i ~ ~ : ~ ~ ~ ~  7940 &/L 
Run 2 
Run 3 . ,:. 

OPERATING DATA SUMMARY FOR COMBUSTION SOURCES 

.7 -ompany Name: /4 MI wi r 4 .. C r v s r P - /  SUO, Y 
Date of Performance Test: 
Summary prepared by: (Signature) 

A. Fuel Input , 

1. Itemize all fuels and materials that are added to the combustion process during the test period. 
Attach ultimatdproxhate analysis of the kel. 

E&"&+ 3 4 A A  r 
2 ./ 2 3 /  9 4L 

z 

HEATINPUT 
(1 06 BTU/HR) 

74. b 

4. Describe any..chauges anticipated for procurement of fuels withinthe . next . . . I .  .. twelve (12) morrths. _ .  . .  . .  
. .  : n o h  p 

. .  . . .. . - ,: . '  
-7 ._ - ... 

. .  
B.Equipment.&OperaiingDatai - - - . ' 

E-9 



... .. . 
6.. Specify soot blowing times during the test: start /+ 30 end I4 : 3 3  

i 

When was the last time before the test that you blew soot: 
( d a t e k t h e )  2/20/93. ; ,$,:DO p k  

7. Specify normal ash-pulling frequency: L OH fi ICs P d f  '-9, 
a) source operating Gine pulliig ashes: 0 minutedshift (sift&> 9r-s) 
b) number of shifts per day 3 

8. Specify ashpulling times during the test: st& ./4 : 3 0  end / 4 : 3 g  ' 

= 

. _ .  ,. . 
When v& the last time before the test that you pulled ashes: 
(date& time) Z,/X 7 /9+ : I 

. . . . : .  . . . _  . I, ..a0 4.m.  

+""E ,. 9. Date andprocedures of last maintenancefcleaning of the boita(p ease attach re&&) 
. .. . .  - . .  . .. . 

. I .  . _  . . .. 

C. Instrument Data . . 

1. Include a copy of chart rccords during test for the c0mbUrfiq.n e5ciency ._ .  indices (CO, ,% COz, 

. .  . .  ' combustibles, steam flow, air flow, etc.) La&l aS gppropiate. 

. .  
~ .,.' -- 4. was the controlequipment operating normdy? Yps 

. . . . .  .. . Ifnot, explain 

5. Date and procedures of last rnaintenancdcleading of . control .. i e q ~ p m e n t  . . * .  2 . ;  

O t r  7 .  1 9 9 4 ,  f fed  sspd Ho,<pw 4 5 ~ .  +a++ 
F n b  g ! f q .  w; tIl7.h;. ?Y - I H . C ? i d r H A J  -t C I r n Y P l j  N u  

.. 
. .  . -  ' 

re 
. .  

I 

- .  .. . . . , . .' 
NOTE: ,This formprovides on& a summary of the operating condil;o~,au~ingfiltep~r/orinance".. 
f,& Addiiional'and mo&detailed recordr are required to ?&et the iequGemen4 of Mnn R & ~ L  

Rule pt. 7017.2040, sub. 5. This form is to be submitted arpad of the performance test report 
) 7017.2035. The record of operating condiiiom must Uko be cert@ed in accordance Mnn. 

E-10 
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American Crystal Sugar Company 
EPA Method 2 Field Data Sheet 

'Dry BulbtOS Wet Bulb 
Barometric Press, 30 Hg 
Static Pressure. & WC 
ED. Damper: 39 % open 
Recycle Damper: ly. % open 
Operators: 8 Y 
Pitot #: Cp . . s +  Schematic of 

.. . .. . .  

. . . .  . .. 
. .  . . . .!. .. . . . . , . 



American Crystal Sugar Company 
EPA Method 2 f ie ld  Data Sheet 

7 

Yier --Eo Loohhp N d  

... . -  

Schematic of , 

.Source:"B" Recycle Duct. #= 24" 
-est_ Run- Date: 

Dry Bulbi /A z-5f Wet Bulb 
Barometric Press, Hg 
Static Pressure - wc 
F.D. Damper: % open 
Recycle Da % open 
Operators; 
Pitot #: Cp I g+ 
Cam aign Day; 1 6 8  

End Tim e: 
Sta R Time: 

. . . .  
- -  

. . . . .  E-16 ..: . ._ . 
... . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . .  ... . .  

. . . . . . . . . . . . . . . . .  . .  . . . . . . .  . .  . .  ............ 
. .  . .  : . .  

.:. . 



American Crystal Sugar Company 
EPA Method 2 Field Data Sheet 

. .4.64 
6.- 1 0 

Source:"B" Hopper Filter Inlet 

Dry Bulb 111 1x4 Wet Bulb 

#= 20" 
) T e s t  Run- Date: 2 / 2 3  / 9  4 

- 1 * 20 v =  

f . a o  M% = 

Barometric Press. &? 
Static Pressure wc 
Inlet Damper: position 
Outlet Damper: position 

7.88 
10.46 
17.54 
20.12 
31 an 

~ 

Operators: k~ v u 1 

Cam aign DayribK 

End Time: 

Pitot #: 4' CP . r4  

Star P Time: 

L,.lO M w t .  = 

* e7 ACFM =z f L g ,  
. SO SCFM = 6 ~ 1 3  
f - 7  7 DSCFM = q;zx+ 
34 

-E 

Sctiematic of 
'Cross Section ' 

1 - 

L I a d "  

73.36 

? 

1 

... . 

+ I  t 

.9 b .Comments: 

s&&kiL : -,53 

Traverse 
Point # Ort  

5 1 1 1  

10 

4.64 

1 % - 

7 1  

Velocity Velocity . .  
Pressure Pressure Calculated 

Range Data 
From end 

Port Lenoth: 4.00 ' 
of port (in) 

7.88 

_ . - ,  L 

. .~ ~ " 
. 4  10.46 
5 17.54 
6 20.1 2. 
7 21.90 

9 
10 
1 7  

. .  . . . .  . . .  . . .  . .  . . . , . . . .. , . . . . . .  



... . _  
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D T I N C  DA TA SUMMARY FOR COMBUSTION SOURCES 

.ornpanyName: A l.M / P  1 cis ii .I v . r f  e 
Date of Performance Test: ,-'=fi b . 22 , J 9 7 W  
Summary prepared by: & 2 

A. Fuel Input 

1. Itemize all fuels and materials that are added to the combustion p& during the test period. 

C u a 'Lf JD u. 179 k Y  
I 

(Signature) 

Attach ultimatdproxhate analysis of the fuel. 

HEAT INPUT 
(1 06 BTU/HR) 

2. Are the above fuels substantially the same as those normally burned ? yes 
Ifnot, exp& 

). Are the above fbels n o d y  burned in the proportions shown above ? Yes 
If not, explain 

4. Describe any changes anticipated for procurement of fuels within the next twelve (12).months. 
N O h P  

. _  
~ 

B. Equipment,& Operating Data: - - 
. .  

1.. FunaceNo. . I1 c'' p U I P  Drier : JZF-+Z 

2. FunaceMauufacturer: L.  E. 
. .  3. Type ofFiring: T P ~  v t / ih  e Gr9 i-e 

4. Was the furnace operated &der normal operating conditions? Ye 5 
. .  . If not, explain ' ' 

5. Specify normal . . ... ,, s a t  . . bio+g,&equency: . .. 
a) souceq-zitingtimeblowingi~ot: LO minutes/- ' ( ~ + t a h  / c i ~ , ~ ~ ~ )  
b) number of shifts per day 'YA i 

E-19 



sfea.l I U H t i * ,  
6 . .  Specify soot blowing times during the test: start IC50 end /5 : S? 

When was the last time before the test that you blew soot: 
(date & time) 2 /2 o /9 4 2 : o o  

7. Specify normal ash-pulling frequency: c oh uous usk p-I1;?9 
a) source operating time pulling ashes: 
b) number of shifts per day 3 

10  minutes/shift I 3;f-t 3rct~s) 

8. Specify ash pulling times during the test  start - J5: 50 end /5:5f;S 

- 
When was the last time before. the test that you pn&&dFS: s i f+ 9 
(date & time) 2./23 / 9 + ;; L,:oo 9 LS 

&Y 
9. Date and procedures of last maktenancdcleaning of the (please attach records) 

A u a  . / 9 9  T - u M, p r  SL w+ d a 
J 

C. Instrument Data 

1. Include a copy of chart records during test for the combdon efficiency indices (CO, % CO2 
" 

combustibles, steam flow, air flow, etc.) Label as appropiate. 

D. Air Pollution Control Equipment 
. .  

1. Typcof control equipment u k; f- onf /buF 'GjHs  1 W h .-?/a br 41-ur 

- - .  IF T o  f a  s a  9 h o I S C / l 3 1 3  ,fA /' W h  &/a bra For' 
. .  

Rm3. d . 0 "  U . C .  
. 2. Air pressure drop (range during test) 

*I 

. .  . . .... 
Run 1, h.o M.C. Run 2, b . 0  W . C .  

3. Air flow (range during test) .. 
Runl, 6 .  0 0 0  Run2. &7, 0 0 0  ' ~ '  Run3. qg, 0 0 0  

, 

- 4. was the control equipment operating normally? Ye .s 
Ifnot, explain 

5. Date and procedures of last maintenaucelcl 
. .  / / / / /W P ~ ~ C ~ S Y I  $foOOpf A I 

.. .. . 

- .  .. . . . . J . . . >  .. 
NOTE: This form provides only a summary of the operating con.dltiorii,during thepirforinance'.. 
t e sL  Addifionaland more detailed records are required to meef the requiremen& of Minn RulepL 

) 7017.2035. The record of operating condiriom mwt also be certified in accordance w&h Minn 
Rule p f .  7017.2040, sub. 5. This form ir Io be submitfed aspart of the performance test repori 

I E-20 
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Americon Crystal Sugar Compony 
EPA Method 2 Field Data Sheet 

B I  

,durce:"C" Recycle Duct. 0= 20'' 
Test- Run- Date: 1 /J 2 / q  r /  
Cry Bulb103 Wet 8ulb 

3.58 .4y: 
- 2  4.39 . r2 

3 6.00 'cc9 
4 8.31 5-q 

5 14.68 l-r 

I I  - I 

6 
7 
8 

Schemotic of 
Cross Section 

17.01 . 7 0  

19.01 + l :  
19.92 , a  

Boromet ric Press. 4 7  
Static Pressure & WC 
ED. Domper: % open 
Recycle Domper: % open 

1 

Operators: 
Pitot #: CP 

.9 
10 
1 1  
72 

m= ,g 

Campaign Doy: 
$tort Time: 
End .  Time: - - 

ZAD/:E77 16038 

. .: . .  . ... .. 



~~~~~~~~~ ~~ 

. .. . ..... ::.. ..:.::: ::., .. . . . . . . . ..> . ... 

.. . .  
. .  
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OPERATING DATA SUMMARY FOR COMBUSTION S o m a  

company Name: A w rr  I ' r u w L t d  si-a I . S t A  u ay / P k , ~ * * , v  

Date of Performance Test: 
Summary prepared b y : & A & c  (Signature) 

A. Fuel Input 

1. Itemize all fuels and materials that are added to the combustion process during the test period. 
Attach ultimatdproximate analysis of the fuel. 

r/ h . 2 3 , '/ 9 9+ 

2. 

Y* 

4. 

Are the above fuels substantially the same as those normally burned ? 
If not, explain 

Yf.C 

~ . .  

Are the above fuels normally burned in the proportions shown above ? 
Ifnot, explain 

Describe any changes anticipated for procurement of fuels within the next twelve (12) months. 

. . .  

B. Equipment.& Operating Datai , 
- 

1.. FumaceNo. . / - NO. a o ; / e v  : E - P d /  

2. FurnaceManufacturer: f l  + L C /  

. .  3. TypeofFiring: 

4. Was the fiunace operated &der normal operating conditioxq? Cnx'.2.-. n/ v . . 

5. Specify normal . . . . . , so.ot . . blo+g.&quency: .-. ,. 

50 r p a  der . St o k P r  

IfnoLexplain F ~ v r i a  CP wtis - D n&&?d n m r  Lcns uJU. ~ V o r h a l  /rind 6 
I 

60 + 75%, 

a) SourCe'Operating timeblowing soot: 43- minutes/sshift 
b) number of shifts per day . '7' i 

E-28 



6.. Specify soot blowing times during the test: start / 2 : + 0  end 1.3 :f b 

When was the last time before the test that you blew soot: 
(date & time) 2 / 22/9+ : f/ :/r A . U A P d  

7. Specify normal ash-pulling frequency: 
a) source operating t h e  pulling ashes: / /d 0 ' minutes/shift 
b) numberofshiftsperday 3 

8. Specify ash pulling times during the test: st& ./ 2 :SO end /+:ZD 
I I ? : o o  I&  : /r  

- 
When was the last time before the test that you puUe4 a s h y  

a . LJ heuy a *os (date & time) n u  

9. Date and procedures of last maintenancdcleaning of the boiler @lease attach records) 
/ I / D Q / ~ . ?  f n  f f iPfacQ- CI. . .  e ,  . 88 .. /?5 . .  . . . .  LL.P 

C. InstrumentData 

I. Include a copy of chart r w r d s  during test for the combustion efficiency indices (CO, 02, C% 
combustibles, steam how, air flow, etc.) Lakl as appropriate. 

D. Air Pollution Control Equipment 

1. Typeof control equipment F s  7 / U  0 f .30 999 3'7-1-6 

2. Air pressure drop. (range during test) 
Runl, N / A  . .  . .  .... Run 2, Run 3. 

3. Air flow (range during test) 

4. WS the control equipment operating normally? ' /e s 

Run 1 , R u  2, "' Run3. 

. .  
If not, explain. 

5. Date and procedures of last maintenandcleading of . _  control equipment . . .  .. . 
R f n  L P . ~  5 0 / 0 0  Le??* o / h  Q H  f i f fJ- t t /  l&;4 
/ .. .. . ucekaFFfb.7; 1 q q + ,  . .  

A *  s a  3 0 0  

.: .I..; NOTE: Thk form provides only a summary of the o p e r a t i n g c o n d ~ ~ o ~ , d u r i n ~  thepeflorhan&'.' 
lesi Addaional'and more deiailed records are required to &et the requirements of Myn. Rule p i  
7017.2035. The record of operating conditiom must a h  be cer@wd in accordance wah &€inn. 
Rule pi. 7017.2040, sub. 5. Tfiuform ir lo be submitted aspart of the performance lest report j 
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. .  . . . . .  
I .. 

, .  . : , .  . . .  . . .  

. .  . .  . ,. ..,.. :,. E-:si,.,: : .. , ..:'.. . .  . .  .. . '.:.I ..;' ,...,., . 



FUELTYPE& RATEOF MOISTURE HEATCONTENT 
ORIGIN FUEL C 0 " T  (e.g. BTULB, 
(e.g. Eastern INpUT(list '(asreceived) BTUIGAL) (as 
cod) units) &.:"e.f received) - 

Run 1 

2. Are the aboye fieis substantidly the same as those normally burned? Ye5 
If not, explain 

HEATINPUT 
(106 BTUMR) 

j. Are the above fuels normally burned in the proportions shown above ? N.1 A 

If not, explain 

1 d , / L b b . t - . ~  . .  0.3 7-pH 2 5 

4. Describe any.chauges anticipated for procurement of fuels within the next Welve (12) months. 

'?',YO0 7 T O  

B. Equipment.& Operating Datai . 
.. .. 

1.. FumaceNo. f l  tiler . ., €'Pk 2 
2. FumaceManufacturer: + W  

. .  3. TypeofFiring: q o v e a d e f  S ? a k P r  

4. Was the furnace operated &der normal operating conditions? 0 

u r r r k  I ; +P*/ or*.- I . .  . .  If not; explain F h r  H z ( c r  u a s  h c a r  M I ) X ~ W , L ~ W  f a p a  
r d e  ; r ; / L O T 7 5 %  G ~ ~ ; %  

5. Specify normal . . , :.., soot . . bloujng .kequency: , .?. 

) 
a) source operating timeblowing ioot: 43- minutes/sMt 
b) number of shifts per day . 3  
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I 
... 

6.. Specify soot blowing times during the test: s t a t  //.* 0 5  end //:.?r 
i 

When was the last time before the test that you blew soot: 
(date 9( time) // / 2  3 /9& ; 2 : c c  4 . m .  

7. Specify normal ash-pulling frequency: 
a) source operating tiine pulling ashes: / 6 0 minutedshift 
b) number of shifts per day 3 

8. Specify  ash pulling times during the test  & .// 0 5 end #: 3 8  ' 

. 13: a 0  / 3 . ' 4 - D  
1 3 :  f i  /& :/r - 

When w8s the last time before the test that you pulled ashes: 
(date ZL time) //./A 3 / Y v ,: b:oo drr. 

9. Date and procedures of last maintenan4cleauing of the boiler (please. attach records) 

J .  . .  ~ . .  . .  .. A u s  l i s t  / 9 9 3  - . SLL hWe7  S k t , t  d OWh 

C. InstrumentData 

1. Include a copy of chart records during test for the combustion efficiency. indices (CO, 02, (202, ) combustibles, steam flow, air flow, etc.) Ladkl as hpropriate. 
' 

D. Air Pollution Control Equipment 
. .  .. 7 - :  .- 1. Typsof control equipment E S ?  /uu? 30997 . .  

. .  . .  
- .  ; 2. Air pressure drop (range during test) 

. .  .... Runl, N,/A R u n 2 L m 3 .  . .  
. .. 

. . .  3. Air flow'(range during test) 
Run 1, N,/A R u n 2 L  m 3 .  

- 4. was the controlequipment operating normay? Ye J 

. .  
Ifnof explain 

5. Date and procedures of last maintenancdclea&ng of control equipment Kh. JB , / 9  5'9 
. .  

Y 0 I l f ,S  r m f a  u d  /OD #s,'*.' .: A l C d  s , 3 0 0  c + t  , . . ,. . . . . e  . .  . .  

' . . .,.* ' 

NOTE: This form provider only a summary of the operating . conddw&,during ._.. thep&f&mn&'.. 
fert Additional'and more delailedrecordr are required to &et fhe reqdemenfs of Minn R & ~ L  
701 7.2035. The record of operating conditions murt also be cerfiJied in accordance whh Mink 
Rulept. 7017.2040, sub. 5. This form is lo be submitted aspart of the performance fest repod 

j 
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Inlet Grmmdtd 
Inlet High Volrage 
Inlet Gnxmded 

- 
800 
5:w 
8:30 

Middle Grounded 900 
Middle High Voltage 500 
Middle Orounded 9:30 

Outlet Groundcd 
Outlet High Voltage 
Outlet Grounded 

Inla Grounded 
InIet High Voltage 
Inlet Grounded 

Middle Gmunaed 
Middle High Voltage 
Middle Grounded 

Oullet munded 
outlet High Voltage 
met Grouadtd 

1o:oo 
SO0 
1030 

BOILER Brz 

8:OO 
5:oo 
8:30 

9:M) 
5:00 
w a  

1o:oo 
5:OO 

10:30 

L a  
7.5 
5.5 
7.5 

5.5 
5.5 
5.5 

3.5 
5.5 
3.5 

]Lift 

7.5 
5.5 
7.5 

5.5 
5.5 
5.5 
5.5 

3.5 
5.5 
3.5 
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APPENDIX F 

PROCEDURES 



Particulate Loadinqs and Emission Rates 

The par t icu la te  emission r a t e s  were determined per EPA Methods 
1-5, CFR t i t l e  40, P a r t  60. Appendix A (revised Ju ly  1, 1987). In t h i s  
procedure, a preliminary velocity p ro f i l e  of the gases i n  the f lue  is  
obtained by means of a temperature and velocity traverse. On the basis 
of these values, sampling nozzles of appropriate diameter are selected 
t o  allow isokinetic sampl ing ,  a necessary prerequisite for obtaining a 
representative sample. 

The sampling t r a i n  consis ts  o f  a heated glass-lined sampl ing  
probe equipped w i t h  a Type S p i t o t  and a thennocouple. The probe i s  
attached t o  a sampling module which  houses the all-glass i n  line f i l t e r  
holder i n  a temperature controlled oven. In addition, the sampling 
module also houses t h e  impinger case and a Drierite drying column. The 
sampling module is connected by means of an umbilical cord t o  t h e  
control module which houses t h e  d r y  t e s t  gasmeter, the calibrated 
orifice,  a leakless pump, two inclined manometers, and a l l  controls 
required for  operating the  sampl ing  t ra in .  - 

Particulate samples were collected as follows: The sample gas 
was drawn i n  through the  sampl ing  probe isokinetically and passed 
th rough  a 4-inch diameter Gelman Type A/E glass f iber  f i l t e r .  . The 
particulates were removed a t  t h i s  point and collected on the filter. 
The gases then passed through an ice-cooled impinger t ra in  and a 
desiccant-packed drying column which quantitatively absorb a l l  moisture 
from the sample gas stream a f t e r  which the sample gas  passes through the 
pump and the dry t e s t  gasmeter which integrates the sample gas flow 
throughout the course of the t e s t .  A calibrated or i f ice  attached t o  the 
out le t  of the gasmeter provides instantaneous flow ra te  data.. 

A representative par t iculate  sample was acquired by sampl ing  
f o r  equal periods o f  time a t  the centroid of a number of equal area 
regions i n  the duct. The sampling r a t e  i s  adjusted a t  each s i t e  such 
that  an isokinetic sampling condition prevails. Nornographs are used t o  
aid i n  the rapid determination of the sampling rate.  

) 
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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") 

i s  noted and then the rinse i s  quantitatively transferred to a tared 120 cc porcelain evaporating dish and the 

acetone evaporated off at 97-105 "F. This temperature i s  used to prevent condensation o i  atmospheric 

moisture due to the cooling effect induced by the evaporation of acetone. The acetone-free sample i s  then 

transferred 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 i s  quantitatively transferred to a €-inch watch glass and 

dried in an oven at 105 O 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 i s  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 i s  corrected for the 

acetone blank. The Drierite column is  weighed on-site and the water collected by Drierite i s  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 1Eliter 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). 

1 
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E q u i p m e n t :  

R e a g e n t s :  

I n t e r p o l l  L a b o r a t o r i e s  
( 4 1 2 ) 7 8 4 - 4 0 2 0  

C o n d e n r i b l e  O r g a n i c  Compounds Analvr i s  

( S t a t e  o f  H i n n e s o t a  - HPCA E x h i b i t  C )  

M e t h o d  II-9672-llN 

S e p a r a t o r y  f u n n e l  - 500 cc w i t h  T e f l o n  s t o p c o c k  

Powder  f u n n e l  - 75 m m  ID w i t h  a 17 m m  stem 

E v a p o r a t i n g  d i s h ( e r 1  - 200 cc or  250 cc b e a k e r  

D i e t h y l  e t h e r  - r e a g e n t  g r a d e  

C h l o r o f o r i  - r e a g e n t  g r a d e  

Sodium s u l f a t e  - (ACS) g r a n u l a r  a n h y d r o u s  

Toluene - ( i f  31 h y d r o g e n  p e r o x i d e  is used t o  c o l l e c t  t h e  
s a c p l e s )  

6115s wool ( P y r e x  m i c r o f i b e r )  

PREPARATION 

1. P l a c e  1 kg of g r a n u l a r  a n h y d r o u s  s o d i u a  s u l f a t e  i n  a s h a l l o w  t r a y  

a n d  h e a t  t o  200 'C f o r  a t  l e a s t  f o u r  h o u r s .  S t o r e  i n  a t i g h t l y  

s e a l e d  g l a s s  c o n t a i n e r .  

2. P l a c e  a p l u g  of  -Clean g l a s s  xool  i n  t h e  stem of t h e  p o w d e r  f u n n e l .  

The  p l u g  m u s t  b e  of s u f f i c i e n t  si:e so t h a t  i t  i s  h e l d  s n u g g l y  i n  

p l a c e  b y  i t s  own p r e s s u r e .  Add a o n e - i n c h  l a y e r  o f  d r y  s o d i u m  

s u l f a t e .  

1 
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An a l l - g l a s s  i m p i n g e r  a s s e m b l y  i s  u s e d  i n  t h e  b a c k  h a l f  o f  t h e  EPA Hethod 

5 s a m p l i n g  t r a i n  when an o r g a n i c  n e t  c a t c h  i s  t o  be c o l l e c t e d .  The 

i r p i n g e r  a s s e m b l y  c o n s i s t s  o f  a m o d i f i e d  i a p i n g e r ,  a G r e e n b u r g  S a i t h  

ispinger  f o l l o w e d  by  a n o t h e r  m o d i f i e d  i m p i n g e r .  The t h i r d  i m p i n g e r  should 

h a v e  a t e m p e r a t u r e  m e a s u r i n g  d e v i c e  a t  t h e  o u t l e t  u p s t r e a m  of  a f i n a l  

i a p i n g e r  o r  d e s i c c a n t  co lumn t o  m o n i t o r  t h e  t e m p e r a t u r e  of  t h e  o u t l e t  gas 

s t r e a m .  P r i o r  t o  t h e  s t a r t  of t h e  t e s t ,  e a c h  of  t h e  f i r s t  two  i m p i n g e r s  

s h o u l d  be c h a r g e d  n i t h  100 g of  C l a s s  I n i t e r .  The Hethod 5 t r a i n  s h o u l d  

b e  o p e r a t e d  as p r o v i d e d  f o r  i n  €PA Hethod 5. Ice s h o u l d  be  added  t o  t h e  

i n p i n g e r  b a t h  t o  keep  t h e  temper 

t h a n  68 OF. A f t e r  t h e  p o s t  t e s t  

a n d  i a p i n g e r  c o n t e n t s  p o u r e d  

c l o s e d  w i t h  a T e f l o n - l i n e d  cap.  ) 

t u r e  of t h e  gas a t  t h e  o u t l e t  a t  or less 

l e a k  c h e c k ,  t h e  i m p i n g e r  t r a i n  i s  removed 

n t o  a t a r e d  a l l - g l a s s  s a m p l e  b o t t l e  and 

The sample b o t t l e  i s  t h e n  weighed  and  t h e  

t o t a l  c o n d e n s a t e  c a l c u l a t e d  by  s u b t r a c t i o n  o f  t h e  b o t t l e  t a r e  w e i g h t  and  

t h e  w e i g h t  of  i n i t i a l  r a t e r  a d d e d  t o  t h e  i s p i n g e r s  ( 2 0 0  9). A l a b e l  i s  

a f f i x e d  and t h e  s a n p l e  i s  r e t u r n e d  t o  t h e  l a b o r a t o r y  f o r  a n a l y s i s .  The 

s z n p l e  s h o u l d  be s t o r e d  a t  4 C i f  t h e  a n a l y s i s  i s  n o t  c o n d u c t e d  w i t h i n  4E 

h o u r s .  

0 

-r 
i 
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ANALYSIS 

I .  O r g a n i c s  

C a u t i o n !  Work i n  v e n t e d  hood!! !  

A .  O r g a n i c  B l a n k  D e t e r m i n a t i o n  

1. Pour 125 mL o f  e t h y l  e t h e r  a n d  125 mL of  c h l o r o f o r n  i n t o  a 

t a r e d  b e a k e r .  

0 
2. E v a p o r a t e  s o l v e n t  i n  hood a t  7 0  F or less u n t i l  no s o l v e n t  

r ema ins .  

3. Desiccate t h e  s a m p l e  i n  d i s h  f o r  two hour s .  

4.  Weigh t h e  s a m p l e  t o  n e a r e s t  0.1 mg, r e c o r d  and r e p o r t  on  

Form LSC-036. 

E. O r g a n i c  Sample D e t e r m i n a t i o n  

1. Test f o r  p e r o x i d e  i n  s a m p l e  e t h e r  u s i n g  KI s t r ips .  ( I f  KI 

s t r i p  shows  p o s i t i v e ,  c o n t a c t  your s u p e r v i s o r  b e f o r e  

p r o c e e d i n g . )  

2. Transfer  t h e  s a m p l e  s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 BL 

r e p a r a t o r y  f u n n e l .  Use t h e  f i r s t  o f  t h r e e  25 BL c h l o r o f o r m  

a l i q u o t 5  t o  r i n s e  t h e  sample c o n t a i n e r .  

3. E x t r a c t  w i t h  t h r e e  25 mL p o r t i o n s  of c h l o r o f o r m .  ( S h a k e  and  

v e n t  t o  r e l e a s e  p r e s s u r e  a b o u t  4 t o  5 t imes each . )  Allow 

t h e  phased  t o  s e p a r a t e .  (Bot tom l a y e r  is  c h l o r o f o r m . )  Dran  

o f f  t h e  b o t t o m  l a y e r ,  t r a n s f e r r i n g  t h e  s o l v e n t  w i t h  a f u n n e l  

c o n t a i n i n g  a p l u g  of s o d i u m  s u l f a t e  i n t o  a t a r e d  b e a k e r .  

(Do n o t  draw o f f  a n y  o f  t h e  aqueous l a y e r . )  

-i 
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4.  A f t e r  t h e  t h r e e  c h l o r o f o r m  e x t r a c t i o n s ,  use t w o  25 mL 

p o r t i o n s  o f  c h l o r o f o r m  t o  r i n s e  t h e  s o d i u m  s u l f a t e ,  

c o l l e c t i n g  t h e  r i n s e s  i n  t h e  same t a r e d  beaker as t h e  

e x t r a c t s .  

5. Next  e x t r a c t  t h e  sample t h r e e  t imes r i t h  25 mL a l i q u o t s  o f  

e t h y l  e t h e r .  ( S h a k e  and  v e n t  t o  r e l ease  p r e s s u r e  a b o u t  4 t o  

5 times e a c h . )  Allow t h e  p h a s e s  t o  s e p a r a t e .  (Top l a y e r  

i s  e t h y l  e t h e r . )  Draw o f f  t h e  b o t t o i  l a y e r  ( a q u e o u s )  i n t o  

a n o t h e r  s e p a r a t o r y  f u n n e l  t a k i n g  less t h a n  1 mL of t h e  e t h y l  

e t h e r  l a y e r  w i t h .  D e c a n t  t h e  e t h y l  e t h e r ,  p a s s i n g  i t  

t h r o u g h  s o d i u m  s u l f a t e  and c o l l e c t i n g  t h e  e t h y l  e t h e r  i n  t h e  

same t a r e d  d i s h  a s  t h e  c h l o r o f o r m .  

6 .  After  t h e  t h r e e  e t h y l  e t h e r  e x t r a c t i o n s ,  t a k e  t w o  25 mL 

p o r t i o n s  o f  e t h y l  e t h e r  a n d  r i n s e  t h e  s o d i u m  s u l f a t e  

c o l l e c t i n g  t h e  r i n s e s  i n  t h e  same t a r e d  beaker  as t h e  

ex t r a c t s .  

7 .  E v a p o r a t e  t h e  s o l v e n t s  ( c h l o r o f o r m  and e t h y l  e t h e r )  i n  t h e  

t a r e d  b e a k e r  i n  t h e  hood a t  70 OF o r  less u n t i l  no  s o l v e n t  

r e m a i n s .  (Use n o  h e a t  and h a v e  no  s o u r c e s  o f  i g n i t i o n  i n  

t h e  hood when d o i n g  t h i s  p r o c e d u r e . )  Do n o t  e v a p o r a t e  so 

q u i c k l y  as t o  a l l o w  e v a p o r a t i v e  c o o l i n g  t o  l o w e r  t h e  

t e m p e r a t u r e  o f  t h e  c o n t a i n e r  b e l o n  t h e  dew p o i n t  of w a t e r ,  

o t h e r w i s e , ’  water w i l l  b e  condensed  o u t  i n  t h e  c o n t a i n e r .  

8. D e s i c c a t e  t o  c o n s t a n t  w e i g h t  ( two  h o u r s ) .  Record and  

r e p o r t  t h e  f i n a l  w e i g h t  t o  t h e  n e a r e s t  0.1 mg on Form 

-> 

LSC-036. 
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11. I n o r g a n i c s  

If i n o r g a n i c  r e s i d u e  i n f o r m a t i o n  is r e q u i r e d ,  t h e  f o l l o w i n g  

p r o c e d u r e  s h o u l d  b e  c o n d u c t e d :  

A.  I n o r g a n i c  Blank D e t e r m i n a t i o n  

1. Vent  t h e  r e n a i n i n q  aqueous p h a s e  f ro .  t h e  o r g a n i c  e x t r a c t i o n  

i n  t h e  hood t o  r e m o v e  r e s i d u a l  o rganic  s o l v e n t s  ( u s u a l l y  

o v e r n i g h t ) .  

2. Decan t  t h e  i n p i n g e r  c a t c h  i n t o  a tared e v a p o r a t i n g  d i s h .  

3. E v a p o r a t e  a l l  o f  t h e  water i n  t h e  s a m p l e  i n  a n  o v e n  a t  100 

C .  T a k e  c a r e  n o t  t o  b o i l  t o  p r e v e n t  b u n p i n g  and  loss o f  0 

sample .  

4 .  Cool t h e  d r i e d  sample i n  t h e  d e s i c c a t o r  a n d  d e s i c c a t e  u n t i l  

a c o n s t a n t  w e i g h t  i s  o b t a i n e d .  

5. Report t h e  r e s u l t s  t o  t h e  n e a r e s t  0.1 ng on Form LSC-036. 

B. I n o r g a n i c  Sample D e t e r n i n a t i o n  

F o l l o w  s t e p s  1-5 i n  S e c t i o n  A above .  

5 
F- 7 



1. F o r  t h e  o r g a n i c s  d e t e r m i n a t i o n ,  i n  t h e  r a r e  even t  t h a t  t h e  i r p i n g e r  

c a t c h  r e s u l t e d  f r o m  a H o d i f i e d  H e t h o d  6 d e t e r r i n a t i o n  ( S O 2 ) *  whereby  

t h e  s o l u t i o n  c o n t a i n s  d i l u t e  h y d r o g e n  p e r o x i d e  ( 2  3 1 ) ,  do n o t  u s e  

e t h e r  as an e x t r a c t i o n  s o l v e n t .  S u b s t i t u t e  t o l u e n e  f o r  e t h y l  e t h e r  

i n  S e c t i o n  I .  ( E t h e r  i n  t h e  p r e s e n c e  o f  p e r o x i d e  f o r a s  e x p l o s i v e  

hyd roperox ide . )  

2. I n  t h e  o r g a n i c s  d e t e r m i n a t i o n ,  more  t h a n  t h r e e  e x t r a c t i o n s  ray b e  

r e q u i r e d  t o  e x t r a c t  a 1 1  o f  t h e  o r g a n i c s .  A d d i t i o n a l  e x t r a c t i o n s  

s h o u l d  b e  p e r f o r m e d  i f  t h e  aqueous phase  i s  s t i l l  c l oudy .  

3. S p e c i a l  s t a t e  r e q u i r e m e n t s :  

H i c h i p a n  - T o t a l  s a r p l e  e v a p o r a t e d  i n  t a r e d  e v a p o r a t i n g  d i s h  on 

steam ba th .  

- Iowa - O r g a n i c s  and i n o r q a n i c s  s e p a r a t e l y ,  a s  r e q u i r e d .  

U i s c o n s i n  - Use H e t h o d  11-8672-YI .  

Rest  o f  s t a t e s  - O r g a n i c s  o n l y .  

REFERENCES 

Proposed S tandards  o f  P e r f o r m a n c e  f o r  New S t a t i o n a r y  Sources, F e d e r a l  

R e g i s t e r  x ( 1 5 9 )  P a r t  I!, A u g u s t  1, 1979. 
-. 

M i n n e s o t a  P o l l u t i o n  C o n t r o l  Agency, E x h i b i t  C. 



a 
UI 
L 

3a-P4 ( l o )  F-9 



IN SITU CASCADE iMPACTOR 
PARTICLE SIZE DISTRIBUTION ANALYSES 

FLOW SENSOR 7-STAGE IMPACTOR 

The p a r t i c u l a t e  mass-size d i s t r ibu t ion  was determined by sampl- 
i n g  isokinet ical ly  a t  one point in the  flow stream using an EPA sampling 
t r a i n  w i t h  a seven-stage cascade impactor attached t o  the in-s tack  end of 
the probe. The impactor aerodynamically c l a s s i f i e s  the p a r t i c l e s  i n - s i t u  
according t o  t h e i r  aerodynamic diameters and impacts the various s i z e  
f rac t ions  out on successive s t ages .  
11 microns a re  co l lec ted  in t h e  nozzle ,  and  i n  the preimpactor. P a r t i c l e s  
less than 11 b u t  l a rge r  than 7.0 microns a r e  collected on the f i r s t  s tage.  
Par t ic les  l e s s  than 7.0 b u t  l a r g e r  t h a n  4 .4  microns a re  co l lec ted  on the  
second stage. 
collected on the t h i r d  stage. 
1 . 7  microns are co l lec ted  on the four th  s tage.  Par t ic les  l e s s  than 1 . 7  
b u t  larger than 1.1 microns are co l lec ted  on t h e  f i f t h  s tage .  
l e s s  than 1.1 b u t  l a rge r  than 0.70 microns a re  collected on the  s i x t h  
stage.  Par t ic les  l e s s  than 0.70 b u t  l a rge r  than 0.40 microns a r e  co l lec ted  
on the seventh s tage.  Pa r t i c l e s  l e s s  than 0.40 microns are co l lec ted  by 
f i l t r a t i o n  on a glass  f i b e r  f i l t e r  which i s  located just downstream o f  
the seventh stage.  I t  should be noted t h a t  s ize  ranges quoted i n  t h i s  
report  a re  valid only a t  room temperature and  a flow r a t e  of 0 .5  ACFM. 
Samples collected a t  h i g h e r  temperatures will  resu l t  in cu t  points  
s l i g h t l y  larger t h a n  those quoted above. 
and flow-corrected s i z e s  a re  reported.  

P a r t i c l e s  larger  t h a n  approximately 

Particles less  than 4.4 b u t  larger  than 2.8 microns are 
P a r t i c l e s  l e s s  t h a n  2.8 b u t  l a r g e r  than 

P a r t i c l e s  

In a l l  cases, temperature- 

After co l lec t ion  i s  complete, the sampler i s  disconnected, 
cooled and a l l  the pa r t i cu la t e  material  in  the nozzle and in  t he  pre- 
impactor washed in to  a polyethylene sample bot t le .  
evaporated and the t o t a l  d ry  mass of par t icu la tes  in the washing 
determined. 

The solvent i s  

F-10 
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Particulates are impacted either on pre-weighed glass fiber 
impaction substrates or on the collection/support foil for each stage. 
If glass fiber substrates are used, they, as well as the final filter, 
are dried in a desiccator to constant weight and the mass of collected 
material on each determined. If the collection/support foil is used, 
then the foil for each stage is individually processed the same as the 
nozzle and preimpactor. 
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- Flow 

Flow determinations were c a r r i e d  out  i n  accordance w i t h  EPA Method 

2, CFR T i t l e  40, Par t  60, Appendix A (Revised Ju l y  1, 1987). A type S 
p i t o t  was used t o  sense v e l o c i t y  pressure and an i nc l i ned  manometer was 

used t o  measure v e l o c i t y  pressures. Gas temperatures were measured using 

a ca l ib ra ted  Type K thermocouple and d i g i t a l  temperature meter. Gas 

densi ty  ( i i e .  molecular weight) was ca lcu lated from the  composition o f  the 

gas which was determined by Orsat. 

Gas Flow Density 

Gas compositions were determined as per Method 3 by Orsat analysis 

of an in tegrated gas sample co l lec ted  from the  stack dur ing the  oxides o f  

n i t rogen determinations. Standard commercially prepared so lut ions were 

used i n  the  Orsat analyzer (sat .  KOH f o r  carbon dioxide and reduced 

methylene blue f o r  oxygen). 

Oxides o f  Nitroqen 

Oxides o f  n i t rogen concentrat ions were co l lec ted  i n  accordance w i th  

EPA Method 7 (see above-cited reference) w i t h  a spec ia l l y  designed a l l  

glass manifold and va lv ing  assembly and a heated s ta in less s tee l - l ined 

probe. Samples were co l lec ted  i n  two- l i t e r  evacuated insulated f l asks  

which contained 25 cc o f  a c i d i f i e d  peroxide so lu t i on  (Method 7 reagent). 

Nine sets o r  more o f  three samples each were co l lec ted  over a per iod o f  

4.5 t o  5 hours. 

The sampling t r a i n  was leak checked through the probe a t  the 

beginning and end o f  the  t e s t  and, i n  addi t ion,  the system leak checked 

a t  the time o f  evacuation o f  each f lask .  Before the samples were 

col lected, the probe was purged t o  e l iminate dead volume e f fec ts  and t o  

ra ise  the temperature o f  the probe o u t l e t  and manifold assembly t o  

minimize condensation o f  moisture. A p lug of microf iber glass wool 
inser ted i n  the probe i n l e t  was used t o  prevent pa r t i cu la te  mater ia l  from 

enter ing i n t o  the f lask .  The temperature o f  the  f lask,  vacuum i n  the 
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f l ask  and barometric pressure a t  the  t ime o f  sampling was recorded f o r  
each f lask .  A f t e r  sampling was complete, as evidenced by the  i n - l i ne  

vacuum gauge, the  f l a s k  valve was closed, the  f l a s k  assembly disconnected 

from the manifold/valve assembly and the  f l a s k  shook f o r  several  minutes 
t o  promote ox ida t ion  and absorption. The recovered oxides o f  n i t rogen 
samples were returned t o  t h e  laboratory  and analyzed Immediately by ion 

chromatography as per €PA 7A. 

The in te rna l  volume o f  each numbered f l a s k  assembly has been 

measured p r i o r  t o  i n i t i a l  use by f i l l i n g  with water, weighing before and 

a f t e r  and then conver t ing the  weight o f  water t o  volume by means o f  the 

densi ty o f  water a t  room temperature. Flask volumes are s tored i n  the 
computer and reca l l ed  automat ical ly i n  the  computer ca lcu lat ion.  

F-13 



2-2 F-14 



i - 
Environmental Protection Agency  

4.2 Performance Evaluation Tests. The 
o m e r  of a lidar system shall subject such a 
Udar system to the performance verification 
b t s  described in Section 3. prior to first use 
of thls method. The annual calibration shall 

. k performed for three separate, complete - and the results of each should be re- 
corded. The requirements of Section 3.3.1 
must be fulfilled for each of the three runs. 

Once the conditions of the annual calibra- 
tlon are fulfilled the lidar shall be subjected 
to the routine verification for three sepa- 
rate complete runs. The requirements of 
Section 3.3.2 must be fulfilled for each of 
the three runs and the results should be re- 
corded. The Administrator may request that 
the results of the performance evaluation 
be submit:ed for review. 
5. References 

5.1 The Use of Lidar for Emissions 
Source Opacity Determination. U.S. Envi- 
ronmental Protection Agency. National En- 
forcement Investigations Center, Denver. 
CO. EPA-330/1-79-003-R. Arthur W. Dyb- 
dahl. current edition [NTIS No. PB81- 

I 
I 

~~~ ~. 
2466621. 

5.2 Field Evaluation of Mobile Lidar for 
the Measurement of Smoke Plume Opacity, 
U.S. Environmental Protection Agency. Na- 
tional Enforcement Investigations Center. 
Denver. CO. EPA/NEIC-TS-128. February 
1916. 

5.3 Remote Measurement of Smoke 
Plume Transmittance Using Lidar. C. S. 
Cook. G. W. Bethke. W. D. Conner (-A/ 
RTP). Applied Optics 11. pg 1742. August 
1972. 

5.4 Lidar Studies of Stack Plumes in 
Rural and Urban Environments. EPA-650/ 
4-13-002. October 1973. 

5.5 American National Standard for the 
sale Use of Lasers ANSI Z 136.1-176. March 
8. 1976. 

5.6 US. Army Technical Manual TB 
MED 279. Control of Hazards to Health 
fmm Laser Radiation, February 1969. 

5.1 Laser Institute of America Laser 
M e t y  Manual, 4th Edition. 

5.8 U.S. Department of Health. Educa- 
tion and Welfare, Regulations for the Ad- 
ministration and Enforcement of ,the Radi- 
ation Control for Health and Safety Act of 
1468. January 1976. 

5.9 Laser Safety Handbook. Alex Mallow, 
b n  Chabot. Van  Nostrand Reinhold Co.. 
1978. 

&HOD ~O-DFI-ERMINATIOK OY CAREON 
MONOXIDE EMISSIONS FROM STATIONARY 
SOURCES 

L Principle and Applicability 
1.1 Principle. ~n integrated or continuous 

wht and analyzed for carbon monoxide 
1 sample is extracted from a samplkng 

Pt. 60, App. A, Meth. 10 

(CO) content using a Luft-type nondisper- 
sive infrared analyzer (NDIR) or equivalent. 

1.2 Applicability. This method is applica- 
ble for the  determination of carbon monox- 
ide emissions from stationary sources only 
when specified by the test procedures for 
determining compliance wi th  new source 
performance standards. The test procedure 
will indicate whether a continuous or an in- 
tegrated sample is to be used. 
2. Range and Senritiuity 

2.1 Range. 0 to 1.000 ppm. . 
2.2 Sensitivity. Minimum detectable con- 

centration k 20 ppm for a 0 to 1,000 ppm 
span. 
3. Interferences 

Any substance having a strong absorption 
of infrared energy will interfere. to some 
extent. For example, discrimination ratios 
for water (H,O) and carbon dioxide ( C o d  
are  3.5 percent H,O per I ppm CO and 10 
percent COS per 10 ppm CO. respectively. 
for devices measuring in the 1.500 to 3,000 
ppm range. For devices measuring in the 0 
to 100 ppm range. interference ratios can be 
as high as 3.5 percent H,O per 25 pprn CO 
and 10 percent CO. per 50 pprn CO. The use 
of silica gel and ascarite traps will alleviate 
the major interference problems. The meas- 
ured gas volume must be corrected if t h e e  
traps are used. 
4. Precision and Accuracy 

4.1 Precision. The precision of most NDIR 
analyzers is approximately -2 percent of 
span. 

4.2 Accuracy. The accuracy of most NDIR 
analyzers is approximately -c5 percent of 
span after calibration. 
5. Apparatus 

. 

5.1 Continuous Sample (Figure 10-1). 
5.1.1 Probe. Stainless steel or sheathed 

Pyrex' glau. equipped with a filter to 
remove particulate matter. 

5.1.2 Air-Cooled Condenser or Equivalent. 
To remove a n y  exces  moisture. 

5.2 Integrated Sample (Figure 10-2). 
5.2.1 Probe. Stainless steel or sheathed 

Pyrex glau. .equipped with a filter to 
remove particulate matter. ' 

5.2.2 Air-Cooled Condenser or  Equivalent. 
T o  remove a n y  excess moisture. 

5.2.3 Valve. Needle valve. or  equivalent. to 
to adjust flow rate. 

5.2.4 Pump. Leak-free diaphragm type. or 
equivalent. to transport gas. 

5.2.5 Rate Meter. Rotameter. or equiva- 
lent. to measure a flow range from 0 to 1.0 
liter per min (0.035 cfm). 

Mention of trade names or specific prod- 
ucts does not constitute endorsement by the 
Environmental RoteCtion Agency. 
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5.2.6 Flexible Bag. Tedlar. or w d v d a t .  
with a capacity of 60 to 90 llters (2 to 3 ft'). 
Leak-test the bag in the laboratory before 
uslng by evacuating bag with a pump fol- 
lowed by a dry gas meter. When evacuation 
is comdete. there should be no flow 

1 

through the meter. 
5.2.7 Pitot Tube. Type S, or equlvalenf at- 

tached to the probe so that the S a m P h E  
rate can be regulated proportional to the 
stack gas velocity when velocity Is VarVing 
with the time or a sample travem? Is con- 
ducted. 

5.3 Analysis (FfF%re 10-3). 
5.3.1 Carbon Monoxide Analyzer. Nondis- 

persive infrared spectrometer. or equivalent. 
This instrument should be demonstrated, 
preferably by the manufacturer, to  meet or 
exceed manufacturer's specifications and 
those described in this method. 

5.3.2 Drying Tube. To contain approxi- 
mately 200 g of silica gel. . 

5.3.3 Calibration Gas. Refer to section 6.1. 
5.3.4 Filter. As recommended by "DIR 

manufacturer. 

A I U O D U D  COILQLP. 

Pnni -q)F-=.. taus- 

r'rr. !El. e-*.... .-.l-W* 

I ri. 1-1. Y*"" L. ..-rY N- 

5.3.5 CO. Removal Tube. To contain ap- 

5.3.6 Ice Water Bath. For sscarite and 

5.3.7 Valve. Needle valve, or equivalent. to 

proximately 500 E of asmite. 

sillca gel tubes. 

adjust flow rate 
1 

40 CFR Ch. I(7-1-92 Edition) 

5.3.8 Rate Meter. Rotameter or equivalent 
to measure gas flow rate of 0 to l.0.liter per 
min (0.035 cfm) through NDIR. 

5.3.9 Recorder (optional). To provide per- 
manent record of NDIR reaainss. 
6. Reagents 

6.1 Calibration Gases. Known concentra- 
tion of CO in nitrogen (N.) for .instrument 
span. prepurified grade of N, for zero. and 
two additional concentrations corresponding 
approximately to 60 percent and 30 percent 
span. The span concentration shall not 
exceed 1.5 times the applicable source Per-. 
formance standard. T h e  calibration Eases 
shall be certified by the manufacturer to be 
within k 2  percent of thespecified concen- 
tration. 

,c" 90.3. *..,IWI ...I...*. 

6.2 Silica Gel. Indicating type. 6 to 16 
mesh. dried at 175' C (347' F) for 2 hours. 
6.3 Ascarite. Commercially available. 

7. Procedure 
7.1 Sampling. 
7.1.1 Continuous Sampling. Set up the 

equipment as shown in Figure 10-1 making 
sure all connections are leak free. Place the 
probe in the stack at a sampling point and 
purge the sampling line. Connect the ana- 
lyzer and begin drawing sample into the an- 
alyzer. Allow 5 minutes for the system' to 
stabilize. then record the analyzer reading 
as required by the test procedure. (See sec- 
tion 7.2 and 8) .  CO, content of .the g i s  may 
be determined by.using the Method 3 inte- 
grated sample procedure. or by weighing the 
ascarlte COX removal tube and computing 
CO, concentration from the gas volume 

7.1.2 Integrated Sampling. Evacuate the 
flexible bag. Set up the equlpment ss shown 
in Figure 10-2 with the bag disconnected. 
Place the probe tn the stack and purge the 
sampling line. Connect the bag. makLng sure 
that all connections are leak free. Sample at  
a rate proportional to the stack velocity. 
CO, content Of the gas may be determlned 
by using the Method 3 integrated sample 
procedures. or by weighing the sscarite CO, 
removal tube and computing COS concentra-. 

. sampled and the weight gain of the tube. 
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, Uon from the gas volume sampled and the 
weight gain of the tube. 

7.2 CO Analysis. Assemble the apparatus 
as shown in Figure 10-3. calibrate the in- 
strument. and perform other required oper- 
ations as described in section 8. Purge ana- 
1pz.er with N, prior to introduction of each 
sample. Direct the sample stream through 
the instrument for the test period. record- 
ing the readings. Check the zero and span 
again after the test to arsure that any dr i f t  
or mzlfunction is detected. Record the 
sample data on Table 10-1. 
a. Calibration 

Assemble the apparatus according to 
Figure 10-3. Generally an h tmment  re- 
quires a warm-up period before stability is 
,brained. Follow the manufacturer's in- 
structions for specific procedure. Allow a 
minimum t i e  of 1 hour for warm-up. 
During this time check the s q p l e  condi- 
tioning apparatus, i.e.. filter. condenser. 
drying tube. and CO. removal tube. to 
ensure that each component is in good oper- 
ating condition. Zero and calibrate the in- 
strument according to the manufacturer's 
2rocedures using. respectively, nitrogen and 
:he calibration gases. 

TABLE 10-1-F1EL0 DATA 

1 Comments 

LOcation ....................................... 
Test .............................................. 
Date ............................................. 
operator ...................................... Range (minimum) ...................... 

Output (minimum) ...................... 
Minimum delecmble rensitivi- 

Rise  Lime. 90 percenl (maxi. 

Fall time, 90 percenl (d 

Zero drin (maximum) ................. 
Span dritl (maximum) ................ 
Reasion (minimum) .................. 
NDise (msrimum) ...... 
Interierence rejection ratio ....... 

ty. 

mum). 

mum). 

Linearity (maximum deviation). 

Rotameter selling. liter? per 
minute (cvbic feet per mmute) Clock time 

0-1000 ppm. 
0-IOmV. 
20 ppm. 

30 YZOndS. 

30 seconds. 

10% in 8 hours. 
10% in 8 burs. 
~ 2 %  of lull rsale. 
e 1 Y of lull -le. 
2% of lull d e .  
CO.-1Mx) 10 1. HC-500 

to I .  3. Calculation 
Calculate the concentration of carbon 

monoxide in the stack using Equation 10-1. 

Cca .ua=Cca s m J 1 - J ' ~ , )  
Ea. 10-1 

Where: 
1 c ~  .,*=Concentration of CO in stack. ppm 

by volume (dry  basis). 
C, m,.=Concentration of CO measured by 

NDIR analyzer. ppm by volume (dry 

Fm,=Vol-e fraction of cO, in sample. i.e.. 
Dement CO. from Orsat analysis divided 
by loo. 

P 

,I basis). 

Pt. 60, App. A, Meth. 10 

10. Alternative Procedures 
10.1 Interference Trap. The sample con- 

ditioning system described in Method 10A 
sections 2.1.2 and 4.2. may be used as an al- 
ternative to the silica gel and ascarite traps: 
,11. Bibliography 
1. McElroy. F'rank. The Intertech NDnr- 

CO Analyzer. Presented at 11th Meth- 
o& Conference on Air Pollution. Univer- 
sity of California. Berkeley. CA. April 1, 
1970. 

2. Jacobs. M. B.. et al.. Continuous Deter- 
mination of Carbon Monoxide and HY- 
drocarbons in Air by a Modified Mra- 
red Analyzer, J. Air Pollution Control 
Association. %2): 110-114. August 1959. 

3. MSA LIRA Infrared Gas and Liquid An- 
alyzer Instruction Book. Mine Safety 
Appliances Co.. Technical Products Divi- 
sion. Pittsburgh. PA. 

4. Models 215A. 315A. and 415A Infrared 
Analyzers. Beckman Instruments. Inc.. 
Beckman Instructions 1635-B. Fuller- 
ton. CA. October 1967. 

5. Continuous CO Monitoring System. 
Model A5611. Intertech Corp.. Prince- 
ton. NJ. 

6. UNOR Infrared Gzs Analyzers. Bendix 
Corp.. Roncererte. WV 

ADDENDA 

A. PERFORMANCE SPECIFICATIONS FOR NDlR 
CARBON MONOXIDE ANALYZERS 

B. Definitions of Perfonnonce SpeciflCa- 
tions. 

. Range-The minimum and maximum 
measurement limits. 

Output-Electrical signal which is propor- 
tional to  the measurement: intended for 
connection to readout or data processing de- 
vices. Usually expressed as millivolts or mil- 
liamps full scale at a given impedance. 
Full scale-The maximum measuring limit 

for a given range. 
Minimum detectable sensitivity-The 

smallest amount of input concentration that 
can be detected as the concentration ap- 
proaches zero. 
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Accuracy-The degree of agreement be- 
tween a measured value and the true value: 
usually expressed as c percent of full scale. 
Time to 90 percent response-The time in- 

terval from a step change in the  input con- 
centration at the instrument inlet to  a read- 
ing of 90 percent of the ultimate recorded 
concentration. 

R u e  Time ( 9 0  percent)-The interval be- 
tween initial response time and time to 90 
percent response after a step Increase in the 
inlet concentration. 

Fall Time (90  PercentbThe interval be- 
tween Initial response time and time to 90 
percent response after a step decrease in the  
inlet concentration. 

Zero Drift-The change in instrument 
output over a stated time period. usually 24 
hours. of unadjusted continuous operation 
when the input concentration is zero: usual- 
l y  expressed as percent full scale. 

Span Drift-The change in instrument 
output over a stated time period. usually 24 
hours. of unadjusted continuous operation 
when the  input concentration Is a stated 
upscale value: usually expressed as percent 
full scale. 

Precision-The degree of agreement be- 
tween repeated measurements of the same 
concentration. expressed as the average de- 
viation of the single results from the mean. 

NoiseSpontaneous deviations from a 
mean output not caused by input concentra- 
tion changes. 

Linearity-The maximum deviation be- 
tween an actual instrument reading and the 
reading predicted by a straight line d- .awn 
between upper and lower calibration points. 

MONOXIDE EMISSIONS IN C E B T I ~ I N G  

\ .  

M-OD 10A-DEIERMINATION OF CARBON 

CONTINUOUS EMISSION MONITORING SYS- 
TF3%S AT ??F3ROLEUM REFINWIES 

1. ApplicabiliLy and Principle 
1.1 Applicability. This method applies to  

the measurement of carbon monoxide (CO) 
at petroleum refineries. This method serves 
as the reference method in the relative ac- 
curacy test for nondispersive infrared 
(NDIR) CO continuous emission monitoring 
systems (CEMS’s) that  are required to be in- 

- 
40 CFR Ch. I (7-1-92 Edition) 

stalled in petroleum refineries on fluid - 
lytic cracking unit catalyst regenerators [a 
CFR Pan 60.105(a)(2)1. 
1.2 Principle. An integrated gas sample 

extracted from the stack. passed through uL 
alkaline permanganate solution to remove 
sulfur and nitrogen oxides. and Collected 
a Tedlar bag. The CO concentration in the 
sample is measured spectrophotometric 
using the reaction of CO with p - s u l f w &  
benzoic acid. 
1.3 Range and Sensitiuity. 
1.3.1 Range. Approximately 3 to 1800 ppm 

CO. Samples having concentrations below 
400 ppm are analyzed a t  425 nm. and m- 
ples having concentrations above 400 ppm 
are analyzed at 600 nm. 

1.3.2 Sensitivity. The detection limit is 3 
ppm based on three times the standard deH- 
ation of the mean reagent blank values. 

1.4 Interferences. Sulfur oxides. nitrtc 
oxide. and other acid gases interfere with 
the  colorimetric reaction. They are removed 
by passing the sampled gas through an alka- 
line potassium permanganate scrubbing so- 
lution. Carbon dioxide (CO,) does not inter- 
fere. but. because i t  is removed by the scrub- 
bing solution. i t s  concentration must be 
measured independently and an appropriate 
volume correction made to the sampled gas. 
1.5 Precision. Accuracy, and Stability. 
1.5.1 Precision. The estimated intralabora- 

tory standard deviation of the method is 3 
percent of the mean for gas samples ana. 
lyzed in duplicate in the concentration 
range of 39 to 412 ppm. The interlaboratory 
precision has not been established. 

1.5.2 Accuracy. The method contains no 
significant biases when compared to an 
NDIR analyzer calibrated with National 
Bureau of Standards (NBS) standards. 

1.5.3 Stability. The individual components 
of the  colorimetric reagent are stable for at 
least 1 month. The colorimetric reagent 
must be used within 2 days after prepara- 
tion to avoid excessive blank correction. The 
samples in the Tedlar bag should be stable 
for at least 1 week if the bags are leak-free. 

2. Apparatus 
2.1 Sampling. The sampling train is shown 

in Figure 10A-I. and component parts are 
discussed below: 

1 Mention of trade names or commercial tute the endorsement or recommendation 
products in this publication does not consti- for use by the Environmental hotection 

Agency. 
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CALCULATION EQUATIONS 

METHOD 2 

I -  - 
V, = 85.48 C, (&), 

Qo = 60 A 

4.585 x 10” PM. 

*Alternate equations for calculating moisture content from wet bulb and dry bulb data. 

I2-?893-G:\STACK\WP\METHODS\EQ.MS 
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A, 

Qs. d 

RH 

Y 

P 

Absolute pressure of stack gas, M. HG. 

Standard absolute pressure, 29.92 M. HG. 

Actual volumetric stack gas flow rate, ACFM 

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

Relative humidity, % 

Dry bulb temperature of stack gas, "F 

Wet bulb temperature of stack gas, "F 

Absolute average dry gas meter temperature, "R 

Absolute average stack temperature, "F 

Standard absolute temperature, 528 "F (68 OF) 

Total sampling time, min. 

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

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

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

Volume of water vapor in the gas s m p l e  corrected to standard conditions, SCF 

Average actual stack gas velocity, FT/SEC 

Vapor pressure at Tdb, IN. HG 

Vapor pressure at Twb, IN. HG. 

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

Velocity pressure of stack gas, IN. WC. 

Dry test meter correction coefficient, dimensionless 

Actual gas density, LB/ACF 
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CALCULATION EQUATIONS 
1 

METHOD 3 

%EA = 
0.264% N, - 360, + 0.5% CO 

M, Md ( I  - B,J + 0.18 E ,  

i 

j 
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METHOD 5 

CALCULATION EQUATIONS 

Vwcnd, = 0.0472 V,, 

I = 0.0944 ( V m c d  
P, vs A, e (1 - B,J 

(fih1 = 8.5714 x C, Q,,, 

1.3228 x lo-' Mp A c q 2  = 
e A" 

1 2 2 8 9 3 - G : \ S T A C K \ W O D S i E Q . M 5  



A 

CP 

c, 

EA 

Y 

Gd 

I 

SYMBOLS 

Cross Sectional area of stack, SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas stream, proportion by volume 

Pitot tube coefficient, dimensionless 

Concentration of particulate matter in stack gas, wet basis, GWACF 

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

Excess air, percent by volume 

Dry test meter correction factor, dimensionless 

Specific gravity (relative to air), dimensionless 

Isokinetic variation, percent by volume 

Molecular weight of stack gas, dry basis, p/g - mole. 

Mass flow of wet flue gas, LBNR 

Particulate mass flow, LB/HR 

Molecular weight of stack gas, wet basis, g/g, mole. 

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

Absolute pressure of stack gas, IN. HG. 

Standard absolute pressure, 29.92 IN. HG. 

Actual volumetric stack gas flow rate, ACFM 

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

Relative humidity, % 

Dry bulb temperature of stack gas, OF 
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Wet bulb temperature of stack gas, "F 

Absolute average dry gas meter temperature, O R  

Absolute average stack temperature, O R  

Standard absolute temperature, 528 "F (68 "F) 

Total sampling time, min. 

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

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

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

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

Average actual stack gas velocity, FT/SEC 

Vapor pressure at T,,, IN. HG. 
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CALCULATION EQUATIONS 

METHOD 7 

c, = 

E =  

17.64 (V, 

6,243 x lo-' 

2090 Cp 

20.9 - 3 ,,, 

- 25) [- Pf - 
Tf 

pi --I 
Ti 

C, (GWDSCF) = 7000 C, 

C, (MGIDSCM) = 1.60186 x IO' C, ) 

C, @pm-dry) = 8.37552 x IO6 C, 

- 
B'02 - 3 

20.9 - B ' %  
C, (pprn-376 02) = 8.37552 x lo6 C, ( 1  + [ I )  

MC 
100 C, @pm-wet) = 8.37552 x lo6 C, (1 - -) 
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SYiMBOLS 

Avenge oxygen content in flue gas, YO v/v 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, LBlDSCF 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, GWDSCF 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to standard 
conditions, MGlDSCM 

Emission factor, LB/I06BTU 

F-Factor for given fuel type, DSCF/I04BTU 

Mass of nitrogen oxides as nitrogen dioxide in gas sample, ug 

Moisture content of flue gas, % 

Final absolute pressure in flask, IN. HC 

Initial absolute pressure in flask, IN. HC 

Concentration of nitrogen oxides in flue gas, dry basis, (v/v), 
PPrn 

Concentration of nitrogen oxides in flue gas, dry basis, corrected to 3% 0,, 
(v/v) pprn 

Concentration of nitrogen oxides in flue gas, wet basis, (v/v), 
PPm 

Final absolute temperature in flask, "R 

Initial absolute temperature in flask, "R 

Volume of flask and valve, cc 

Sample volume at standard conditions, dry basis, cc 

- . -  

C, (GRDSCF) = 

C, (MG/DSCM)= 

C, (pprn-3% 0,) = 

C, (pprn-wet) - 
P T, 

= Ti 
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CALCULATION EOUATIONS 

METHOD IO 

CO.PPM.DRY = COco2 - free, d y ,  avg (1 - CO,, d / W  

CO'PPM'WET = CO'PPM'DRY (1 - MC/lOO) 

GNDSCF = 5.0885 X (COPPM.DRY) 

mg/dscm = 1.165 (CO.PPMDRY) 

m = 8.5714 x (GNDSCF) (QJ 

2.9857 x IO" Fd (GR/DSCF) 
E =  

20.9 - 0, -* 

where: 

COco2 - free, dry, avg 

- - average of two determinations of carbon monoxide on a dry, CO, - free 
integrated flue gas sample reported in ppm by volume 

carbon dioxide concentration of flue gas on a dry percent by volume basis 

oxygen concentration of flue gas on a dry percent by volume basis 

- - 

- - 
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- MC - 

CO.PPM.DRY = 

CO.PPM.WET = 

GRiDSCF = 

- mg/dscm - 

moisture content of flue gas on a percent by volume basis 

carbon monoxide concentration in ppm by volume on a dry basis 

carbon monoxide concentration in ppm by volume on a wet or actual basis 

concentration of carbon monoxide in flue gas on a grains per dry standard cubic 
foot basis (68 OF, 29.92 M. HG.) 

concentration of carbon monoxide in flue gas on a milligrams per dry standard 
cubic meter basis (60 OF, 29.92 M. HG.) 

emissions or mass rate of carbon monoxide on a LB/HR basis 

volumetric flow rate of flue gas in dry standard cubic feet per minute 

emission factor of carbon monoxide in pounds of carbon monoxide emitted per 
million BTU heat input (LBMMBTU) 

F-Factor of respective fuel in dry standard cubic feet of exhaust gas at 0% 
oxygen per million BTU of heat input (DSCFMMBTU) 
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APPENDIX H 

TEST PIAN & PROTOCOL 



COHPLIAHCE TEST P W  FOR WIBCEIJLNEODS IWDIJSTRIAL SOURCES 

AMERICAN CRYSTAL SUGikR COMPANY 
EAST GRAM, FORXS FACILITY 

Permit NO. 29B-92-OT-1 

Permitee contact person: Bruce Xeifenheim (218) 773-5114 

MPCA Permit Engineer: Gregory Siems 

Independent Testing Company: Interpoll Laboratories, Inc. 

Sketches of each stack source point to be tested showing test port 
location, stack diameter, and other pertanent information are 
included with this plan. 

1 WE= #2 TESTS - HOV. 9,10,11, 1993 

1.1 Tests are mandated by Table E, pg. 4 3  thru 44 02 the 
referenced permit. 

Tests will be performed on the below-listed aouTcas: 1.2 

- No. 1 Boiler - N o .  2 Boiler - A Pulp Dryer - B Pulp Dryer - C Pulp Dryer - Pellet Cooler - Pellet Cooler 

EPIl 
EP#2 
EP#3 
EP#4 
EP#S 
EP#6 
EP#7 

2 No. 1 and No. 2 Boilers 

Tests f o r  PM, NOx, and CO, and 
CO, CoZ, and opacity meters. 

Stack Tests 

2.1 CEM certification for SO2, - 
1 - 

2.1 Three-one hour stack tests will be performed on each 
source. 

specified stack test determinations will consist  of the 
following: 

2.2 

~ 
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a. Volumetric flow rate and gas temperature 
determination - EPA Method 2. 

Gas composition (three (3) one-ho- integrated flue 
gas samplings with analysis for CO and 0 by Orsat 
on n on-ambient sources onlvL - EPA Method 3 .  

c. Gas moisture content (three (3) one -hour 
determinations - EPA Method 4. 

d. Particulate concentration and emission rate (three 
(3) one-hour determinations) - EPA Hethod 5. 
Condensible compounds will be collected during each 
determination and analyzed as per  MN Rules Part 
7005.0500. 

Oxides of nitrogen concentration and d a d o n  rate 
(three (3) determinations; each determination: four 
2-liter frab samples) - EPA Method 7A. 

f. Carbon monoxide concentration and emirision rate 
(three (3) one-hour determinations) - EPA Hethod 10. 

b. 

e. 

CEW Teats 

2.3 Each CEM Relative accuracy testing Audit (RATA) vi11 
consist of nine (9) determinations. Determinations vi11 
include moisture content ;if c eauired. 

2.4 Tests will be conducted in the manner specified in 
Exhibit B of the above referenced facility permit. 

2.5 The following series of determinations will be performed 
at forty five (45) minute intervals on the No. 1 and No. 2 Boiler 
CEM Systems on each of two consecutive work days: 

a. Gas composition (nine (9) 21-minute carbon dioxide 
determinations) -=A Method 3A. 

b. Gas moisture content (nine (9) 21-minute 
determinations if required) - EPA Method 4.  

c. Sulfur dioxide concentration (nine (9) 21-minute 
determinations) - EPA Mehtod 6C. 

d. Carbon monoxide concentrataion (nine (9)' 21-minute 
monitoring) -EPA Method 10. The carbon monoxide 
concentration will be measured vith.a CO NDIR 
analyzer using the Meghod 10 Alternative Procedure 
Interference Trap (Section 10.1 - See also Hethod 
10A Section 2.1.2 and 4.2). A slip stream of 
exhaust gas is passed through three G r e e n b u g - S m i t h  
impingers, the first two of which contains 400 ml of 
alkaline permanganate and the third of which 
contains 250 ml. The sample is scrubbed at 300 
ml/min. The carbon monoxide concentration in the 
scrubbed (C02-SO2-and NOx-free) gas stream is read 
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2 . 6  

2.7 

2 . 8  

2.9 

with a carbon monoxide NDIR analyzer which is 
calibrated with 0, 3 0  and 609 f .a. CO in nitrogen 
standard gases with manufacturer specified 
accuracies of at least pluss or minus 2% of the 
stated values. The average CO concentration from 
the Method 3A determination is L e n  uaad to correct 
the measured C0,-free CO concentrations back to 
actual C02 contents. 

Transimissometer Audit will include: 

a. Monitoring system check 
b. Calibration error test 
c. Response t i m e  test 
d. Calculation of 24-hour zero drift and 24-hour span 

CEM data recorded by the plant during each RATA shall be 
labeled with the Plant name, the CPI it vas taken from, 
the serial number of the CEM, the date, as vel1 as 
pollutant concentration and time units. The C M  recorded 
data must be submitted to the Interpol1 Labs Field 
Engineer immediately after each RATA. 

The autocalibrate mode will be deactivated during the 
RATA. 

drift from records submitted by ACS. 

B o i l a r  Tests-General 

Unless otherwise noted, the determinations will be 
conducted according to the provisions of EPA Xathods 
cited in CFR Title 40, Part 60, Appendix A (revised July 
1, 1992) using equipment meeting the specifications 
therein. 

2.10 The preliminary testing schedule is included with this 
report. 

OPEIULTIONXL CONDITIONS OB BOILERS 

2.11 Boilers will be under a normal load during testing. 

2.12 Table I in Exhibit B page 8 and the table in Exhibit C 
(both in the facility permit) shall be included with the 
test report for CEM and stack tests. 

2.13 Soot blowing (normal cycle) and ash pulling shall take 
place during one of the three one hour stack tests. 

2.14 The test information submitted by ACS for inclusion in 
the test report shall include a description of any 
maintenance work dona before the test and indicate how 



frequent the maintenance is performed. 

2.15 Data will be taken at half hour intervals during stack 
tests. Data shall include boiler temperatures, steam 
output rate, steam pressures, and C M  readings. 

2.16 Data will be taken at half hour intervals on the 
Electrostatic Precipitator primary and secondary 
voltsjamps, number of fields on line, and inlet flue gas 
temperature. Spark rate and rapping cycle will be 
recorded. 

2.17 ~ 1 1  continuous monitor strip charts for the boiler shall 
The charta will be dated, be submitted with the report. 

signed, and chart data will be explained. 

2.18 Fuel samplig and analysis shall be performed according to 
ASTM Reference Methods. One sample vi11 be talten for 
each test run consisting of coal taken from the stoker 
before and one half hour into each run. A n  independent 
testing laboratory will analyze samples for BTUjlb, 
sulfur, ash content, moisture content, and specific 

3.1 
1 

3.2 

gravity. 

3. PULP n w m s  
Three-two hour stack tests will be performed on each 
source. 

Specified stack test determinations will consist of the 
following: 

a. 

b. 

C. 

d. 

e. 

f. 

Volumetric flow rate and gas temperature 
determination - EPA Method 2. 

Gas composition (three (3) two-hour integrated f lue  
gas samplings with analysis for CO and O2 by Orsat 

Gas moisture content (three (3) tu0 -hour 
determinations - EPA Method 4. 
Particulate concentration and emission rate (three 
(3) two-hour determinations) - EPA H e t h o d  5. 
Condensible compounds will be collected during each 
determination and analyzed as per MN Rules Part 
7005.0500. 

sulfur dioxide concentration and emission rate 
(three (3) two-hour determinations) - EPA W e t h o d  6 
using the back half of the Method 5 sampling train. 

Oxides of nitrogen concentration and emission rate 
(three (3) determinations; each determination: four 

- EPA Method 3. 
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2-liter frab samples) - EPA Method 7A. 

g. Visible emission - weather permitting (240 
observations during a sixty minute period by an EPA- 
certified reader) -EPA Method 9. 

h. Carbon monoxide concentration and emission rate 
(three ( 3 )  two-hour determinations) - EPA Hothod 10. 

i. Total hydrocarbons (THC) concentration and emission 
rate (three (3) two-hour detenninations) - EPA 
Method 25A using a Ratfisch Model RS55 HFID 
calibrated against propane in air standards. 

3.3 Unless otherwise noted, the determinations will be 
conducted according to the provisions of BPA Methods 
cited in CE'R Title 40, Part 60, Appendix A (reviaed July 
I, 1992) using equipment meeting the specifications 
therein. 

3.4 The preliminary testing schedule is included w i t h  this 
report. 

OPERATIONAL CONDITIONS OF PULP DRYERS 

3.5 Pulp dryers will be under a normal load during testing. 

3.6 The table in Exhibit C in the facility permit ahall be 
included with the test report for stack tests. 

3 . 7  Soot blowing and ash pulling shall take placa during one 
of the three two hour stack tests. 

3.8 The test information submitted by ACS for inclusion in 
the test report shall include a description of any 
maintenance work done before the test and indicate how 
frequent the maintenance is performed. 

3.9 Data will be taken at half hour intervals during stack 
tests. Data shall include pressed pulp input to dryer, 
FD, recycle, and ID damper positions, grate epeedd, 
pressed pulp moisture, dryed pulp moisture, multiclone 
differential and inlet pressures, furnace and drum exit 
pressures, hopper filter differential pressure, and 
temperatures of the drum throat, exit, and recycle gas. 

3.10 All continuous monitor strip charts for the boiler shall 
be submitted with the report. The charts will be dated, 
signed, and chart data will be explained. 

3.11 Fuel samplig and analysis shall be performed according to 



ASTM Reference Methods. One sample v i11  bo takan f o r  
each tes t  run cons i s t ing  of coa l  taken f r o m  the g r a t e  
before and one half  hour i n t o  each ?am. A n  independent 
t e s t i n g  laboratory w i l l  analyze samples for  BTO/ lb ,  
s u l f u r ,  ash content ,  moisture content,  and s p e c i f i c  
grav i ty .  

4. PSLL-ET COOLEBB 

4 . 1  T e s t s  are mandated by Table E, pg. 44 of the referanced 
permit. 

T e s t s  w i l l  be performed on the below-listed sourcea: 4.2 

- p e l l e t  Cooler - p e l l e t  cooler  
EP16 
EP17 

4 . 3  T e s t s  f o r  p a r t i c u l a t e  matter ( P M )  are required. 

4 . 4  Three-one hour t e s t s  w i l l  be performed on each source. 

4 . 5  pM determinations vi11 cons i s t  of the folloving: 

a. Volumetric f l o w  rate and gas temperature 
determination - EPA Method 2.  

Gas composition (three (3) one-hoy in tegra ted  f l u e  
gas samplings v i t h  ana lys i s  for CO and O2 by Orsat 

c. G a s  moisture content (three (3 )  one -hour 

d. P a r t i c u l a t e  concentration and emission rate (three 
( 3 )  one-hour determinations) - EPA H e t h o d  5. 
Condensible compounds w i l l  be col lected during each 
determination and analyzed as  per MN Rules Part 
7 0 0 5 . 0 5 0 0 .  

4 . 6  Unless otherwise noted, the determinatione w i l l  be 
conducted according t o  the  provisions of EPA Methods 
cited i n  CFR T i t l e  4 0 ,  P a r t  6 0 ,  Appendix A ( revised Ju ly  
I, 1 9 9 2 )  using equipment meeting the spec i f i ca t ions  
there in .  

4 . 7  The preliminary t e s t i n g  schedule is included vith this 

b. 

- EPA Method 3. 

determinations - EPA Method 4 .  

repor t  

5. OPERATIOX€& CONDITIONS OF SOURC&B 
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5.1 The source points are part of a near-eteady state 
sugar byproduct refining operation. Tests will 
proceed only when normal throughput is observed as 
determined by the d.ry pulp weigh belt. 

2.2 During the three (3) one hour tests, operating data 
will be recorded at half hour intervala. 'Phis 
information will be included with the Sinal test 
result submittal. 

Process data will be recorded for pulp dryer total 
input, dry pulp output, and temperatures and 
pressures of the cooler. 

2.3 

2.4 Pollution Control operating condition. 

- Cyclones are in operation on the two coolara. 
Pressure differential data will be recorded during 
testing. 

- The independent testing company vi11 include 
physical data including stack temperatures and 
pressures. 

Written comments will be included on the data sheets 
with refference to the overall condition of the 
operating and pollution control equipmat, including 
last maintenance performed prior to the test, and 
the specific type of maintenance performed. 

2 . 5  
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