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ABBREVIATIONS 

,'\CFh/\ 
cc (ml) 
DSCFM 
DSML 
DEC-F ( O F )  

DIA. 
FP 
FT/S EC 
g 
CPM 
CWACF 
CWDSCF 
g/dscm 
HP 
H RS 
IN. 
IN.HC. 
IN.WC. 
LB 
LB/DSCF 
LBIHR 
LB11 06BTU 
LBIMMBTU 
LTPD 
MW 
mg/Nm3 
ug/Nm3 
microns (um) 
MIN. 
ng 
o hm-cm 
P M  
PPH 
PPM 
P P ~ C  
ppmd 
PPm,w 
PPt 
PSI 
SQ. FT. 
TPD 
u g 
v/v 
w/w 
< 

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 
ohm-centimeter 
particulate matter 
pounds per hour 
parts per million 
parts per million carbon 
parts per million, dry 
parts per million, wet 
parts per trillion 
pounds per square inch 
square feet 
tons per day 
micrograms 
percent by volume 
percent by weight 
r (when following a number) 

Standard contitions are defined as 68" F (20°C) and 29.92 IN. of mercury pressure. 



1 INTRODUCTION 

During November 9 - 11, 1993 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,S02,NOxfC0,THC's 3 

"B" Pulp Dryer Stack PM,S02,NOx,CO,THC's 4 

"C" Pulp Dryer Stack PM,S02,NOx,C0,THCfs 5 

No. 1 Boiler Stack PM,NOx,CO 1 

No. 2 Boiler Stack PM,NOx,CO 2 

"En Pellet Cooler Stack PM 6 

"W" Pellet Cooler Stack PM 7 

Pellet Loadout Stack PM 8 

Scott Bainville, Jeff Bergstrom, Mark Kaehler, Eugene Brennan, Dan Despen, and Ken 

Nuessmeier performed the on-site portion of the test. Coordination between testing activities 

and plant operation was provided by Bruce Keifenheim 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 velocity profile was made before the first particulate determination at each site to allow 

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

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

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. In the case of the Pulp Dryer Stacks, sulfur dioxide 

samples were collected in the back half of the Method 5 Sampling Train in accordance with 

the large impinger version of EPA Method 6. 



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. 

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 O F  for 24 hours to allow completion of the conversion of N O  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. 

Total gaseous hydrocarbon concentrations were determined instrumentally using a 

Ratfisch Model RS55 heated flame ionization detector (HFID) calibrated against propane in 

air standards. The THC concentration was continuously monitored by extracting a 

slipstream of exhaust gas by means of a heated probe and filter holder. A heat-traced teflon 

line was used to transport the sample gas from the filter holder outlet to the analyzer inlet. 

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 44-liter Tedlar bags housed in a protective aluminum container. After sampling 

was complete, the bags were sealed and returned to the laboratory for Orsat analysis. Prior 

to sampling, the Tedlar bags are leak checked at 15 IN.HG. vacuum with an in-line 

rotameter. Bags with any detectable inleakage are discarded. The integrated flue gas 

samples on the A, B, and C Pulp Dryers and 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. 

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. 

Testing on the "En Pellet Cooler Stack was conducted from 2 test ports oriented at 90 

degrees on the stack. The test ports are located 4.2 diameters downstream and 2.1 diameters 

upstream of the nearest flow disturbances. A 12-point traverse was used to collect 



representative particulate samples. Each traverse point was sampled 5 minutes to give a total 

sampling time of 60 minutes per run. 

Testing on the "W" Pellet Cooler Stack was conducted from 2 test ports oriented at 

90 degrees on the stack. The test ports are located 4.2 diameters downstream and 2.1 

diameters upstream of the nearest flow disturbances. A 12-point traverse was used to collect 

representative particulate samples. Each traverse point was sampled 5 minutes to give a total 

sampling time of 60 minutes per run. 

Testing on the Pellet Loadout Stack was conducted from 2 test ports oriented at 90 

degrees on the stack. The test ports are located approximately 7.9 diameters downstream 

and 2.3 diameters upstream of the nearest flow disturbances. A 16-point traverse was used 

to collect representative particulate samples. Each traverse point was sampled 4 minutes to 

give a total sampling time of 64 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. 



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 PM 

POINT SOURCE EmissionLimit EmissionRate 

Number NAME (LBIHR) (LBIHR) 

"A" Pulp Dryer 

"B" Pulp Dryer 

"C" Pulp Dryer 

No. 1 Boiler 

No. 2 Boiler 

"EM Pellet Cooler 

"W" Pellet Cooler 

Pellet Loadout 

SULFUR DIOXIDE COMPLIANCE.STATUS 

EMISSION so2 SO, 
POINT SOURCE Emission Limit Emission Rate 

Number NAME (LBIHR) (LBIHR) 

3 "A" Pulp Dryer 8.84 4.19 

4 "B" Pulp Dryer 11.16 7.02 

5 "C" Pulp Dryer 8.84 4.58 



OXIDES OF NlTROGEN COMPLIANCE STATUS 

EMISSION NOx NOx 
POINT SOURCE Emission Limit Emission Rate 

Number NAME (LBJHR) (LBIHR) 

3 "A" Pulp Dryer 13.04 16.6 

4 "9" Pulp Dryer 14.79 21.2 

5 "C" Pulp Dryer 13.04 16.7 

1 No. 1 Boiler 233.6 181 

2 No. 2 Boiler 233.6 193 

No 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, i t  i s  our 

opinion that the results reported herein are accurate and closely reflect the actual values 

which existed at the time the test was performed. 



(3, s 
dc, s 

m -F - r 
4 x 
d 0  - 

m m 
L u x  
w c n  L 

w c ,  
u-I- s 
0 m 
s F 

a o a  
1 I- 
m v l ~  
€ m a  
El- 0, 

(DO d 0 
Pal .4 (U 
P O  cu . 
u  (3, 

m N m 

0 0 0  0 p r n  m 
m a d )  - u u  m . . .  m l- 
c o m m  o o o  In 

dl- . .  rl 



7 

m  
C, 
V) 

> 
L 

aJ 0 
4 
m  s 
I- m  
3 0  
U 7- 

T- L  
+J w  
L E .  
m a  m  
a 4 

w  0 
m r  V) 
0 4  w  
cn s 
4 4  s 

m  -r - z 
4 x 
4 0  - 

m  rn 
L 4 Y  
w c n  L  
a o 
E L L L  
w  w  
> a u  
O L C  
z n  m 

L 
w  Q U  
r -  
4 3 4  
a V) 

e m  
0 I W 

m a s  
4 -8- - aJ 
3  c 'z 
m 4  aJ 
w  4 
c c s m  

0 U  
w  0 

4 V) 

w  4 
U - I - r  
0 m  
s - 

a o n  
L -r 
m m L  
~ r n m  
€ 7  0, 
3 E 3  
c n w m  

a 
4 

w  
r- 
11) 
m  

I- 

r - m  m  w  0 0 0  o o m  N 
o a  4 m c n a  cum ,-I 
In0 N . . .  cu m a  . 
4 a a3 w m c n  o 0 0  u 
Ln N m 4r -  4 . -  4 

w o  u 0 0 0 0  4 m u  0 
r-cn 4 cu m m c n  . cnm 0 
r -0 N . . .  4 N a  . 
4 b 0, m m ~  0 0 0  Vl 
UY N m  d m  4 . .  4 

m a  u o 0 0 0  4 o b  m  
m c l  4 w  a w m  r - N  0 
m a  cu . . .  m m  
0 4 w m c n  0 0 0  a 
m  N u 41- . .  4 

n A 

LL L 
0 0 

r a m  
o \ n  
,- a \ 
4 u  c 
m  --a 
L  - 
4 
r 
w  
U  o 
r L  
o r -  m 
o m u  

3 r 
w 4 m  
4 UW 
m m m  - 
3  
0 

-7- 

4 
L  
m  
a 



C 

m  
+J 
V) 

> 
L 

aJ 0 
+J 
m  r - m  
3 0 
O -r 
-r L 
+I aJ 
L E  
m u m  
n 4-J 

w 0 
m y  m 
m u  w 
0, s 
4 U S  

m  -r - 2z 
0 r 
4 U  - 

m  
L U X  
a J ( n L  
11 0 
E L L  
w  or 
> a-0 
O L S  
z n  m  

L 
a nu 
c F 

t' 3c, 
a cn 

ce m 
O I W  

W a l  c 
Q 7 - aJ 
3s- 
m + J a  
w 4 
a s m  

0 0 
a J 0  
E 4 - l  
4 V, 

w c, 
Q-l- t 
o m  

s F- 

> o n  
L -r 
m  m L 
E m m  
E l -  U, 
3 E 3 
U I W O  

a 
C\1 

w 
r 
n - 
m 
l- 

(UU d N 0 0 0  o m u  O, 
41- m o, o m m  . a m  a, 
mu3 N . . .  m a  - 
u3 u 4 m r - 0 ,  cn 0 0  m 
I- u (U 4 b . -  (V 

a ) ~  m 0 0 0 0  0, m a ,  m 
~ a )  u m U A l n  COO, U3 
u m  N • . . .  m (UU 
u3 m m m r - m  0 0 0  a, 
I- u (U 4 -  4 . -  4 

-- 
z z 
LL LL 
0 0 
a O 
-a - 

U 
3 L 
0 7  m  - m 3  
U- 3 s 
t' m  

0 U t '  
-,- m  m  
L 
4 
0, 
E 
3 
r 
0 
> 



v 
m 
t' 
m 
a  
L 

w  0 
t' 
m  r - m 
3 0 
0 -r 
7 L  
4 w 
L E .  
m a  m  
a .@ 

w  0 
m y  m 
m t ' w  
0, K .--(* K 

m 7 - r 
0  Y 
- + U  - 

m m 
L * Y  
w v ,  L 
,11 0 
E L L  
w w  
> a 3  
O L S  
z o  m  

L 
w  n u  
c v 
.@3.@ 

a m 
u- m  
0 I W 

4 

m 
rr, 
4 
\ 

0  
m 
m 
4 

N 
m 
m 
rl 

\ 

0 
m 
rl 

.--( 

U3 
0 
.--( 

+ 
\ 

m 
0  
m 

- 
v, 
a 
I - 

s 
0 
U 

0) 
L 
w  
3 

In 
s 
3 
L 

al 
E 
.,- 
i- 

oocu m 0  0 0 0  a r-u r- 
~ c o  u m u 4 a  . mrr,  a 
u r n  N . . . .  m N U 
w m m m r - a ,  0  0 0  a 
I- u N dr- 4 . -  .--( 

h 

b0 - 

s 
0 
-r 
4 
m  
-r 
L 
m 
> 

0 
'I- 

.@ 
w  
c 

-T- 

Y 
0 
V) 

H 

A A 

LL LL 
0 0 

c a m  
0 1 0  
- a \  
4 a a 
m -a 
L - 
c, 
s 
w  
o U 
5 L 
o -  m 
o m u  
3 s 

w r m  
.@ U t '  
m m m  
7 

3 
o 
-r 

4 
L 
m 
a 



7 

m  
cr 
V) 

> 
L 
0 

w  
+'s 
la m  
7 0 
3 - 
0 L - w  
W E  
L a m  
m  c, 
n w o  
s m 

m u  w  
Q, s 
m u  s 
.+ m l -  

r - x 
m 0  - 

m  m 
L U X  
W C n L  
9 0 
E LLL 
w w  
5 > U  
0 l s 
z n  m  

L 
w  n u  
JZ F 

t"3 0 
a V) 

U- m  
O I W  

- 0 s  
+J - 
- w  
3 r rn 
V)+ w  
w  4 
a s m  

0 0 
w  0 
T c r J  
4 m  

w  4 
u- I-- s 
0 m  
s - 

% o n  
L l- 
la m L 
~ m m  
E l -  m 
3 E 3 
cn W v, 

a 
m 

w  
v 
A 2  
m  

I- 

m w  w w 000 00 m w  0 
m u  4 4 w I- I- I-- w 
m u  N - . . .  (0 m I- 
a m  I- m a m  o 00 m 
u N m .+I- .+ . .  4 

w w  m m 000 u W O  0 
w m  rl 4 WI-I- w m  0 
00- cu . . . .  m w  
I- m .+ m Q, ' 0 0  m 
u N m 4 I- . .  ,-I 

C5 A 

LL LL 
0 0 

s a 
o \ n  
- a \  
+J a a 
m  --a 
L - 
c, 
s 
w  
0 -0 
s L 
0 -  m  
0 a m  
3 s 

w u  m 
+J 0 4  
m m v r  
F 

3 
0 
-r 

c, 
L 
m  
a 



7 

m  
C, 
V) 

a 
L 
0 

w  
r s 
m  m  - o 
3 -r 
O L 
-r w  
r E  - 
L a m  
m  o  
a w o  

lz m  
m u  w  
m s 
m+J s 

2 0  m  
L  

w nu 
c 7 

.+- 'so 
n vl 

P m 
O I W  

L o 0  s 
C, -r 

7 w  
3 lz 73 
m w  w  
w  4 
a s m  

0 0 
Q 1 0  
JZ C, 
C, m  

w  4 
P C - -  s 
0 m  

m u 3  u3 w 0 0 0  Q Fa) u 
u)U d 4 W b h  - b d  d 
m u  N . . .  (O m i- 
a) m i- m u m  o 0 0  u 
U N m 4i- 4 - .  4 

U3w U J  m 000 u 0 -  m 
u3UY d 4 wi-i- m~ UI 
corn N . . .  u3 m w 
b m 4 m u m  Q, 0 0  m 
u N m 4 r- . .  .A 

ml -  w .-I 0 0 0  - u c o  i- 
m w  .-I w N N W  r-m u 
b c o  (U . . .  Q Nu7 
Q u m m m m  0  0 0  4 
U N -m di- 7-l - -  d 

n - A  - A - - - 
V) T T  LL > > b0 LL LL 
a ILL I \ L - 0 0 
x 
w 

u o  u > u s a V) 
a m  w a" - o \ a  
-0 n - > -r a - V \ w  r u m  

> u m  
b0 -r S L -  

w  - X 0 0 
s 0 -r s 
0 -r C , w  
J 73 C, J S ~ O J  

3 5 - O ) s s  W - r S L  
w  0 7 m  L w  o s s m  L 0 , - m  
L 7 m ~  3 C, - - o w 0  m  CJIUU 

4 w  w  L S S  o s o a m L  > s s 
m z r  w m  m  o - L > M  w u m  
P) o o w  L o W I U X - ~  0 + J V ~  
C, V) L - r m ~  0 0 0 s  -- m m m  

s L n w n  C, - 
P 3 m 4  E L E  W 3 
O L c n P )  w 3 0 s 0 

W E @ + ' O  -r -r 
W W U S  V) Y w 
- W E 0 7  m l - m  0 L 
m - L O  m o m  V) m  
n + a >  u T u H a 



0 0 
s  
0 -  m  
o  m u  
3 s  

w w m  
4 Ot' 
m  m  V) - 
3 
0 
7 

4 
L 
m 
a 

-7 L hc, 
In m X - r  
O O O S  
n 
E 
0 
0 





T a b l e  5a -  Summary o f  t h e  R e s u l t s  o f  t h e  November  '11, 1 9 9 3  P a r t i c u l a t e  
E m i s s i o n  T e s t  o n  t h e  No.  2 B o i l e r  S t a c k  a t  t h e  A m e r i c a n  C r y s t a l  
S u g a r  Company L o c a t e d  i n  E a s t  G r a n d  F o r k s ,  M i n n e s o t a .  

I T E M  Run 1 Run 2 Run 3 

D a t e  o f  t e s t  

T i m e  r u n s  w e r e  d o n e  (HRS) 

S t e a m  f l o w  ( K L B / H R )  

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

Gas t e m p e r a t u r e  (DEG-F)  

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

Gas c o m p o s i  t i o n  ( % V / V , d r y )  
c a r b o n  d i o x i d e  
o x y g e n  
n i t r o g e n  

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

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

P a r t .  em i  s s i o n  r a t e  ( L B / H R )  

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

N o t e l  D r y  + O r g a n i c  Wet C a t c h  



- 
m  
4 
ul 

aJ > 
4 L  
m 0 
,-- 
3 s 
0 m  
- 0  
4- m  
L  L 4  
m w o  
= E m  
a al 

m  s 
m a l s  
cn x 7- 

m i - 0  m  OD 0 0 0  I- N U  d .+ 

m m  - cnm i- OD m c u m  (Uu 4 0 
I N m  i-r- m  . . .  .-I mcn N 
4 - 1 1 7  r- .-I 0 N I - 0  0 0 0  w . 
4 \ N  U 00 d d O D d  - -  W 0 
1 w  4 
d u 
.-I 4 

,-I 

N O D  w I- 0 0 0  0 N N  0 0 
d U  I- .-I 4rr lU 4 U Y  U N 
d~ m  . . .  0 m m  . 4 

i- m  cn c u r - o  o 0 0  cn 
u OD d a d  . .  m  0 
4 

s 
0 
-r 

4 
s m 
al -r 

SO)  L  
a l o  m 
O)L > 
%4 
X - r  0  
0 t -r 

4 
01 
s 
-r- 
Y 
0 
In 
H 



s 
m  

W U .  
rl- m 
m  LC, 
- a 0  
3 E ln 

0 4  w 
-r !z 
+ ' w c  
L y -r 
m cr r 
a 

C, - 
m m l n  
0, Y 
o x  L 
4 U  0 

m  LL - cr 
4 m - G  
4 s 

L m 
L w L  
w - a  
n 0 
E 0.u 
a 0  WJ 
> m  
0 cr u 
z w  - s 
w - -  
z w  
r n u  

w 
' L C , + '  
o l n m  

m  V 
m w  0 
& l  - w 
3 c w  
l n r s  

m  
u s -  

o a 
w 
scr L 
r w m  

w  m & +  3 
0 V) 
s 

% O F  
L-7 m  
m m w  
E ln ln 
E l -  > 
3 E L 
m u 0  

a 
Cf) 

w 
7 

12 
m  

I- 

COO d 0, . m o w  0 Q)0, F 
F C U  m Q) o m 0  . . .  0 

o'n r- 
No, 4 m r n  . 
u 4 m 000, o 0 0  m 
d d ( V w  .-I . . 

n A 

LL LL 
U a 

S a m  
o \ a  
.r u 1 
r u a  
m  --a 
L 
cr 
s 
w 
0 13 
s L 
0 -  la 
o m 1 3  
3 s 

aJC, m  
r Oc, 
m  m  v, 
7 

3 
0 
-r 

r 
L 
m 
( 1 ,  



r 
m  

W O  - 
C, -7 m 
m L o  
. - a 0  
3 E  
O Q  w 
-.- s 
0 w 8  
L Y - 
m o z  
a 

CI - 
m  m m  
0, Y 
m Y  L 
4 O  0 

m LL - 4 
4cnu 
4 8 

L m 
L W L  
w - u  
9 0 
E O C ,  
w 0 m  
5 m 
O C , W  
z w  

7 8 
01 - -7 

c w 
w n 3  

w 
LC,+-' 
o m m  

m  o 
a w  0 
o J 
7 w 
SLC, 
m 4  s 
w m 
Kc 8 -  

o a 
w 
X 4 L  
r m m  

w 0, 
u-I- 3 
0 V) 
s 

= 3 0 7  
m  

m m r  
E m m  
El -  =-I 

3 E L  
m u 0  

d ' 
a 

w 
r 
11 
m 
I- 

0 0 0  d 0, m o b  o d -  N 
I-N m  co o m 0  O W  r- 
NQ, 4 . . .  0 m  m  
d 4 m  O O U l  0 . 0 0  m  
4 4 (UI- 4 . . 



s 
m  

W U  
4- m  
m  L 4  - w  0 
3 E m 
o a  w  
-r s 
4 w  s 
L T -r 
m r z  
n 

4J - 
m m m  
0, Y 
0,Y L 
4 0 0  

m  LL - 4 
4cnU 
4 s  

L m  
L w  L 
w - u  
9 0 
E 0 4  
w 0  m  
> m  
04u 
z w  - s 
w  ? -r 

T w  
- a= 

w  
k 4 4  
o m m  

w  U 
m 3  0 
4 1 - w  
3 x 4  
m u  s 
w  m  
a s- 
o n 

w 
T 4 L  
4 m  m  

w  0) 
& I - 3  
0 cn 
s 

> O F  
L -7 m 
m  m u  
E  rn m 
E -  a 
3 E L  
V) w 0 

a 
h 

w  
7 

11 
m  
I- 

m m  m UJ m o m  (I) cnw ~3 
UIN m ~3 O m 0  I-- 0 
m 4  .-I . . .  (I) 0,4 - 
m m (U O O Q ,  cn O -  m 
d 4 (U I- - 0  4 

coo, a3 0 mot- w mcu 4 
cnr- , m  I- o m 0  . l-m (U 
mI- d . .  0 -0, . 
m (U m 000, 0 
4 4 

00 0 
(Ul- 4 . .  4 



s 
m  

w 0 .  
47- m  
'm L r  
- 0 1 0  
3 E m  
0a  w  
-r s 
U W S  
L 2z -r 

m c r z  
a  

+J - 
m m m  
0, Y 
0,Y L 
4 v 0 

m  LL - C, 

4V)J 
4 s 

L m 
L W L  
a-C) 
11 0 
E O + J  
w o w  

) zc,: 
Z w  
F s 

w r - 7  
s w  
& a =  

w  
e u o  
o v l m  

w 0 
0 

+J -l 
F aJ 
3=+' 
V ) r  s 
al m  
a s- 

o a 
w  
X + ' L  

m  m  
w m 

& I - 3  
0 V) 

s 
%Of-  
L -  m  
m  tnu 
E m  V) 

E -  a 
3 E L 
L o w 0  

m a ,  e N m o b  4 

c o o  N m orno . 
o m  . .  0 
rn cu N 000, 0 
4.4 Nf -  4 

r n m L  
7 L a+' 
m m X l -  



o a  4 o m o b  o o m  o 
u m  m w o m 0  . 4 0  - 
N U . . .  0  4 4  0  
b 0 0  000,  0  0 0  

Nl- 4 0 0  0  . . 

h n 

do LLLL a - 0 0  I 
c a m  \ 
o \ n  a 
-a\ 1 
4c3rr - 
m  --U 

S L -  
o r w 

7- s 4 
4 w  m  

S m O J L  
W - r S L  

s i n  L o - m  s 
~ J O  m  o m o  o 
O L  > 3 s -? 

>o w o r n  V) 

X - r  0 4 0 4  vJ 
o s  -r m m m  -7 

4 7 E 
w  3 Q, 
s 0 - 7 

Y 4 4 
O L  L 
V) m m  
H a a 



- 
m  
c, 
m 
a 
L 

w  0 
c, 
m  s  
P m  
3 0 
O -r 
-r L 
+J w  
L E .  
m a  m  
a c, 

w  0 
m r  m 
c n r  w  
c n t  
4c,  t 

m  -,- - ZS 
4 x 
,-I0 - 

m  v, 
L +J Y 
aJm L 
Q 0 
E W L  
w  3 
> O U  
O U  s  

z m m  
0 L 

w - l u  
2z 
c, c, 4 

w  m 
(Ct- m  
0 - w  

w  
m a r  
4 7 - w  
3 s u 
m c ,  w  
w c ,  
u s m  

0 0 
a J 0  
s 4 -1 
+J m 

w  +J' 

e +  s  
o m  
t t- 

> o n  
L -r 
m m ~  
E m m  
E . r  rn 
3 E 3 
m u m  

i 
a) 

aJ - 
Q 
m  
I- 

o m  4 0 m01- 0 A D D  w 
a m  m w o m 0  • I-(O N 
N U  . . .  0 0 0  0 
u u 0 o o m  0 0 0  - 

NI- .-I 0 0  0 . . 

4 a  m 0 m01- 0 mcn 
4 -  m I- o m 0  - Ocn m  
cy m . . .  0 4 0  0 
u u 0 000, 0 0 0  

NI- 4 0 0  0 . . 

u a  I- a m o t -  r~ mcn 0 
o u  m I- O m 0  0 0 3  I- 
(U m . . .  (3, 4.4 0 
u a 0 oo 'n  0, 0 0  . 

hJ t- 0 0  0 . . 

h A  
LL LL 
0 0 

s  a m  
o \ n  
Y U L  
r u a  
m  -u 
L - 
c, 
s 
w  
0 U 
s  
o -  m  
o m n  

3 s  
w r m  
r U c '  
m  a v, 
7 

3 
0 
-r 

c, 
L 
m  
n 



Table 9. Summary of the Results of the November 9 - 11, 1993 Sulfur Dioxide Emission 

Compliance Tests at the American Crystal Sugar Plant in East Grand Forks, 

Minnesota. 

Concentration Emission Rate 

Date Time ( ~ ~ r n , d )  (LB/HR) 

(A -.Pulp Dryer Stack) 

1 1-1 1-93 0930-1037 2 1 4.73 

11-11-93 1100-1208 16 3.92 

11-11-93 1230-1334 16 3.91 

Average 18 4.19 

(B - Pulp Dryer Stack) 

11-10-93 0905-1106 

11-10-93 1130-1332 

11-10-93 1350-1551 14 3.99 

Average 16 7.02 

(C - Pulp Dryer Stack) 

11-09-93 1030-1235 19 4.80 

11-09-93 1315-1517 12 3.08 

11-09-93 1535-1738 2 5 5.87 

Average 19 4.58 



Table 10. Summary of the Results of the November 9 - 11, 1993 Oxides of Nitrogen 

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

Forks, Minnesota. 

Concentration Emission Rate 

Date Time (~r>m,d) (LBIHR) 

(A - Pulp Dryer Stack) 

1 1-1 1-93 0930-1 037 9 5 15.3 

11-11-93 1100-1208 99 17.2 

1 1-1 1-93 1230-1 334 100 17.2 

Average 98 16.6 

(B - Pulp Dryer Stack) 

1 1-1 0-93 0905-1 106 6 9 21.3 

1 1-1 0-93 1 130-1 332 6 7 21.5 

1 1-1 0-93 1350-1 55 1 6 6 20.8 

Average 67 21.2 

(C - Pulp Dryer Stack) 

1 1-09-93 1030-1 235 9 7 17.2 

11-09-93 1315-1517 9 8 17.8 

11-09-93 1535-1 738 90 15.1 

Average 9 5 16.7 

(No. 1 Boiler Stack) 

11-10-93 0810-0917 284 186 

1 1-1 0-93 0948-1 053 2 73 179 

11-10-93 1115-1220 2 78 1 79 

Average 2 78 181 

(No. 2 Boiler Stack) 

1 1-1 1-93 0830-0947 31 9 186 

11-1 1-93 101 1-1 124 335 200 

11-11-93 1146-1257 329 . 192 

Average 328 193 



Table 11. Summary of the Results of the November 9 - 11, 1993 Total Hydrocarbon 

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

Forks, ~Vinnesota. 

Concentration Emission Rate 

Date Time (~prnC,w) (LBIHR) 

(A - Pulp Dryer Stack) 

11-11-93 0930-1037 310 22.4 

11-11-93 1100-1208 264 19.6 

1 1-1 1-93 1230-1 334 246 18.1 

Average 273 20.0 

(B - Pulp Dryer Stack) 

1 1-1 0-93 0905-1 106 106 11.2 

11-10-93 1130-1332 72 7.70 

11-10-93 1350-1551 6 5 6.80 

Average 8 1 8.57 

(C - Pulp Dryer Stack) 

11-09-93 1030-1235 123 8.61 

11-09-93 1315-1517 177 12.2 

1 1-09-93 1535-1 738 172 12.0 

Average 157 10.9 



Table 12. Summary of the Results of the November 9 - 1 1, 1993 Carbon Monoxide 

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

Forks, Minnesota. 

Concentration Emission Rate 

Date Time (~pm,d) (LBIHR) 

(A - Pulp Dryer Stack) 

11-11-93 0930-1037 540 53.3 

11-1 1-93 1100-1208 500 52.5 

11-1 1-93 1230-1 334 450 47.2 

Average 497 51.0 

(B - Pulp Dryer Stack) 

1 1-1 0-93 0905-1 106 750 

11-10-93 1130-1332 830 162 

11-10-93 1350-1551 5 90 112 

Average 723 139 

(C - Pulp Dryer Stack) 

1 1-09-93 1030-1 235 240 

11-09-93 1315-1517 260 28.8 

1 1-09-93 1 535-1 738 290 29.7 

Average 263 28.2 

(No. 1 Boiler Stack) 

11-10-93 0810-091 7 319 128 

1 1-1 0-93 0948-1 053 336 134 

11-10-93 11 15-1220 330 130 

Average 328 131 

(No. 2 Boiler Stack) 

1 1-1 1-93 0830-0947 580 206 

11-1 1-93 101 1-1 124 535 194 

11-1 1-93 1146-1257 3 75 134 

Average 49 7 1 78 



Table 13. Summary of the Flow Rate Determinations performed in Association with the 

November 9 - 11, 1993 Tests at the American Crystal Sugar East Grand Forks 

Plant. 

Time 
DATE (HRS) 

(Test 1 - C Recycle Duct) 

1 1-09-93 091 8 

(Test 1 - C Pulp Dryer Stack) 

1 1-09-93 0927 

(Test 1 - C Hopper Filter Inlet) 

1 1-1 0-93 0900 

(Test 5 - B Recycle Duct) 

11-10-93 0828 

(Test 5 - B Pulp Dryer Stack) 

11-10-93 0807 

(Test 5 - B Hopper Filter Inlet) 

11-10-93 0840 

(Test 9 - A Recycle Duct) 

11-1 1-93 0835 

Vest 9 - A Hopper Filter Inlet) 

11-1 1-93 0830 

(Test 10 - East Pellet Cooler Stack) 

11-1 1-93 1400 

(Test 12 - Pellet Loadout Stack) 

11-1 1-93 1430 

Vest 13 - West Pellet Cooler Stack) 

1 1-1 1-93 0905 

Volumetric Flow Rate 

(ACFM) (DSCFM) 



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 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. EPA-published equations have 

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

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



3.1 Results of Volumetric Flow Rate Determinations 
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T e s t  No . 5 
13 . 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 i m e  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  samp l  i n g  p o r t s  . . . . . . . . .  

T o t a l  n u m b e r  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) 

A v g  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-F)  

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

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

G a s  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  g a s  . . . . . . . . . .  ( 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  . . . . . . . . . . . . . . . . . . .  (ACFM) 

. . . . . . . . . . . .  d r y  s t a n d a r d  (DSCFM) 

2 

2 4  

Round  

5 9  

1 8 . 9 9  

U P  



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

E a s t  i ; ran~: l  F o r k s .  L l i n n e s o t a  

T e z r : N o  . 5 
B . H o p p e r  F i l t e r  I n l e t  

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 i m e  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  . . . . . . .  (1N .HG)  

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  n u m b e r  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  . . . . . . . . . . .  ( 1 N . K )  

A v g  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-F)  

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

A v g  . 1  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  g a s  . . . . . . . . . .  ( 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  . . . . . . . . . . . . . . . . . . .  (ACFM) 

. . . . . . . . . . . .  d r y  s t a n d a r d  (DSCFM) 

1 

8  

R o u n d  

2 0  

2 . 1 8  

HORIZONTAL 



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

E 3 5 t  Gim2nd F o r k s .  / l i n n e s o t j  

T e s t  No . 3 
A . R e c y c l e  D u c t  

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 i m e  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  n u m b e r  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  t e m p  . . . . . . . . . . . . .  (DEG-F)  

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

. . . . .  . A v g  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  g a s  ( 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  (ACFM) 

. . . . . . . . . . . .  d r y  s t a n d a r d  (DSCFM) 

2 

16  

Round  

1 8  

1 . 7 7  

DOWN 



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

E a s t  G r a n d  F o r k s .  F ! i n n ? s o t s  

T e s t  No . 9 
A . H o p p e r  F i l t e r  I n l e t  

R e s u l t s  o f  V o l u m e t r i c  F low R a t e  D e t e r m i  nation....... Method 2 

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

T i m 2  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  n u m b e r  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  t e m p  (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  g a s  . . . . . . . . . .  ( 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  (ACFM) 

. . . . . . . . . . . .  d r y  s t a n d a r d  (DSCFM) 

2 

1 6  

Round 

20  

2 . 1 8  

HORIZONTAL 



I n t e r p o l !  L a b s  R e p o r t  No . 3 - 1 6 3 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 .  :.IN 

T e s t N o  . 10 
E a s t  P e l l e t  C o o l 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 c 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 i m e  o f  D e t e r m i n a t i o n  . . . . . . .  (HRSl 

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  n u m b e r  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) 

A v g  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-F)  

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

. . . . .  A v g  . 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  g a s  . . . . . . . . . .  ( 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  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

1 2  

Round  

DOWN 



I n t e r p o l l  L a b s  R e p o r t  No . 3 - 1 6 3 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  Grailci F o r k s .  r.11 n n e s o t a  

T * s t  No . 1; 
P e l l e t  L o a d o u t  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 i m e  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  n u m b e r  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) 

A v g  . g a s  t e m p  . . . . . . . . . . . . .  (DEG-F)  

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

A v g  . 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  g a s  . . . . . . . . . .  ( 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  (ACFM) 

. . . . . . . . . . . .  d r y  s t a n d a r d  (DSCFM) 

2 

1 6  

Round  

2 5 . 7 5  

3 . 6 2  

U P  



I n t e r p o l 1  L a b s  R e p o r t  No . 3 - 1 6 3 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 .  f4r.1 

T e s t  No . 1 3  
West  P e l l e t  C o o l 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 i m e  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  n u m b e r  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) 

. . . . . . . . . . . . .  A v g  . g a s  t e m p  (DEG-F)  

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

A v g  . 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  g a s  ( 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  . . . . . . . . . . . . . . . . . . .  (ACFM) 
d r y  s t a n d a r d  . . . . . . . . . . . .  (DSCFM) 

2 

1 2  

R o u n d  

2 3  

2 . 8 9  

DOWN 



3.2 Results of the Orsat & Moisture Analvses 



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

E s s t  G r a n d  F o r k s ,  ! . l 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 r s a t  & Moi s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 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 )  

c a r b o n  d i  o x i  d e . .  . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  

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

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  

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  m a s s  f l o w  . . . . . . (  L B / H R )  

R u n  1 R u n  2 R u n  3  
1 1 - 0 9 - 9 3  1 1 - 0 9 - 9 3  1 1 - 0 9 - 9 3  



I n t e r p o l 1  L a b s  R e p o r t  N o .  3 - 1 5 3 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  Gra11::l F o r k s ,  I.li n n e s o t a  

T e s t  N o .  2 
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  & 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 ( t v / v )  

D a t e  o f  r u n  

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  . . . . . . . . . . . .  

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

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

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  . . . . . . . . . . . . . . . . . . . .  
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  . . . . . . (  L B / H R )  

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



I n t e r p o l 1  L a b s  R e p o r t  No .  3 - 1 6 3 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 .  F , l i n n e s o t a  

T e s t  No. 5 
El - 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  & Moi s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 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 )  

c a r b o n  d i o x i d e  . . . . . . . . . . . .  
o x y g e n  . . . . . . . . . . . . . . . . . . . .  

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

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  

. . . . . . . . . . . . . . . . . .  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 . .  . . . .  ( L B / H R )  

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



I n t e r p o l 1  Labs R e p o r t  No .  3 - 1 6 3 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 ,  F l i n n e s o t a  

T e s t  No .  7 
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  & Mo i  s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 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 )  

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

o x y g e n  . . . . . . . . . . . . . . . . . . . .  
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

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  . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  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  . . . . . . . .  
W e t  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 . .  . . . .  (LB /HR)  

Run 1 Run 2 Run 3 
1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  



I n t e r p o l 1  L s b s  R e p o r t  N o .  3 - 1 6 3 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  Graricl  F o r k s ,  t s l i  n n e s o t a  

T e s t  N o .  9  
A - P u l p  D r y e r  S t a c k  

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

D a t e  o f  r u n  

Dry 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  . . . . . . . . . . . . . . . . . . . .  

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

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 .  . . . . . . . . . . . . . . . . . . .  
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  . . . . . . (  L B / H R )  

Run 1  Run 2 Run 3  
1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 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 a r k s ,  PIN 

T e s t N o .  10 
E a s t  P e l l e t  C o o l e r  S t a c k  

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

D a t e  o f  r u n  

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  . . . . . . . . . . . .  

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

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

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 .  . . . . . . . . . . . . . . . . . . .  
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  . . . . . . (  L B / H R )  

Run 1  Run 2 Run 3  
1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  



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

Ea ; t  ' ; r a n d  F o r k ; ,  T , l i n n e ; o t a  

T e s t  N o .  1 2  
P e l l e t  L o a d o u t  S t a c k  

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

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

1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  

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  . . . . . . . . . . . .  0 . 0 3  0 . 0 3  0 . 0 3  

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

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

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

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

o x y g e n  . . . . . . . . . . . . . . . . . . . .  2 0 . 7 5  2 0 . 7 5  2 0 . 7 8  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  7 8 . 4 9  7 8 . 5 1  7 8 . 6 0  

w a t e r  v a p o r  . . . . . . . . . . . . . . .  0 . 7 4 *  0 . 7 0 *  0 . 6 0 *  

D r y  m o l e c u l a r  w e i g h t  . . . . . . . .  2 8 . 8 4  2 8 . 8 4  2 8 . 8 4  

. . . . . .  Wet m o l e c u l a r  w e i g h t . .  2 8 . 7 6  2 8 . 7 6  2 8 . 7 8  

. . . . . . . . . .  S p e c i f i c  g r a v i t y . .  0 . 9 9 3  0 . 9 9 4  0 . 9 9 4  

W a t e r  mass f l o w  . . . . . . (  L B / H R )  1 8 6  1 2 8  1 1 4  

* F r e e  o r  c o n d e n s e d  w a t e r  i n  t h e  g a s  s t r e a m .  



I n t o r p o l i  L a b s  R e p o r t  N o .  3-1636 
A m e r i  c;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 ,  i.IN 

T e s t  N o .  1 3  
W e s t  P e l l e t  C o o l e r  S t a c k  

R e s u l t s  o f  O r s a t  & M o i s t u r e  A n a l y s e s - - - - -  M e t h o d s  3 & 4 ( 5 v / v )  

D a t e  o f  r u n  

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

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

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 .  . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  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  . . . . . . (  L B / H R )  

R u n  1  Run 2 Run 3 
1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  



3.3 Results of Particulate Loading Determinations 



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 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 ,  Cli  n n e s o t a  

T e s t N o .  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 

Run 1 
1 1 - 0 9 - 9 3  

Run 2  
1 1 - 0 9 - 9 3  

Run 3  
1 1 - 0 9 - 9 3  D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  (HRS)  1 0 3 0 / 1 2 3 5  

S t a t i c  p r e s s u r e  . . . . . . (  IN .WC)  - 1 . 0 2  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  1 2 . 5 7  

. . . . . .  P i t o t  t u b e  c o e f f i c i e n t  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . ( M L )  0 . 0  
i r n p i n g e r s  . . . . . . . . . . (  GRAMS) 5 7 8 . 0  
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 1 1 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 5 8 9 . 0  

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 )  0 . 2 1 5 6  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0 . 9 9 7 5  
B a r o m e t r i c  p r e s s u r e . .  ( 1N .HG)  2 9 . 5 1  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  0 . 7 0  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 9 . 5  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
. a t  m e t e r  c o n d i t i o n s . .  ( C F )  5 6 . 9 0  

s t a n d a r d  c o n d i t i o n s . ( D S C F )  5 4 . 8 6  

T o t a l  sarnp l  i n g  t i m e . .  . .  ( M I N )  1 2 0 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  . I 9 8  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  2 1 6  

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) 4 8 7 5 9  
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 2 4 8 6 7  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( 2 )  1 0 8 . 1  

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) 0 . 0 3 0 9 1  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0 . 0 6 0 6 4  

. . .  P a r t i c l e  mass r a t e  ( L B / H R )  1 2 . 9 2 5  



I n t e r p o l 1  L a b s  R e p o r t  N o .  3 - 1 6 3 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  Grancl  F o r k s ,  I 4 i n n e s o t a  

T e s t  No.  2 
No.  1 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 

Run 1 
1 1 - 1 0 - 9 3  

Run 2  
1 1 - 1 0 - 9 3  

Run 3  
1 1 - 1 0 - 9 3  D a t e  o f  r u n  

. . .  T i m e  r u n  s t a r t / e n d . .  (HRS) 8 1 0 /  917  

S t a t i c  p r e s s u r e  . . . . . . (  IN .WC)  - 0 . 2 2  
C r o s s  s e c t i o n a l  a r e a  ( S Q .  F T )  6 0 . 7 1  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  ML)  0 . 0  
i m p i n g e r s . .  . . . . . . . .  (GRAMS) 7 3 . 0  
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 1 3 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 8 6 . 0  

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 )  0 . 1 2 1 0  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  1 . 0 0 4 2  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG)  2 9 . 5 5  
A v g .  o r i f . p r e s . d r o p . . ( I N . W C )  1 . 7 6  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 0 . 8  

Vo lume  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s  . . . (  CF)  4 4 . 9 9  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  44 .56  

. .  T o t a l  s a m p l i n g  t i m e . .  ( M I N )  6 0 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  . 3 0 1  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  3 6 9  

. . . . . .  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) 1 5 9 1 6 8  
d r y  s t a n d a r d .  . . . . .  .(DSCFM) 9 1 6 7 1  

. . .  I s o k i n e t i c  v a r i a t i o n . .  ( % )  9 9 . 6  

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) 0 . 0 2 4 1 2  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0 . 0 4 1 9 0  

P a r t i c l e  mass r a t e  . . . (  LB /HR)  3 2 . 9 2 1  

F - f a c t o r  . . . . . . . (  DSCF/MMBTU) 9 7 8 0  
E m i s s i o n  f a c t o r . .  . (LB/MMBTU) 0 . 0 9 9  



I n t e r p o l l  L a b s  R e p o r t  No .  3-1636 
A m e r i c a n  C r y s t a l  S u g a r  

E 3 s i  Grsnc l  F o r k s ,  M i n n e s o t a  

T e s t  N o .  5 
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 

Run 1 
11-10-93 

Run 2 
11-10-93 

Run 3 
11-10-93 D a t e  o f  r u n  

T ime  r u n  s t a r t / e n d . .  . . .  (HRS)  905/1106 

S t a t i c  p r e s s u r e  . . . . . . (  IN .WC)  -0.98 
C r o s s  s e c t i o n a l  a r e a  ( S Q .  F T )  18.99 
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  .840 

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  M L )  0.0 

. . . . . . . .  i m p i n g e r s . .  (GRAMS) 379.0 
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 13.0 
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 392.0 

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 )  0.1965 

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0.9975 
B a r o m e t r i c  p r e s s u r e . .  (1N.HG)  29.55 
A v g .  o r i  f . p r e s . d r o p . .  (1N.WC) 0.84 
Avg .  g a s  m e t e r  t e r n p . . ( D E F - F )  72.7 

Vo lume  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  62.22 
s t a n d a r d  c o n d i t i o n s .  (DSCF)  60.86 

T o t a l  samp l  i n g  t i m e . .  . .  ( M I N )  120.00 
N o z z l e  d i a m e t e r . .  . . . . . . .  ( I N )  .I98 
A v g . s t a c k  g a s  t e m p  . . (DEG-F )  243 

. . . . . . . .  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) 76428 
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 43382 

. . .  I s o k i n e t i c  v a r i a t i o n . .  ( % )  103.9 

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) 0.02827 
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0.04982 

P a r t i c l e  mass r a t e  . . . (  LB/HR)  18.526 



I n t e r p o l l  L a b s  R e p o r t  No .  3 - 1 6 3 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 c l  F o r k s ,  I l i n n e s o t a  

T e s t  No.  7 
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 

Run 1 
1 1 - 1 1 - 9 3  

Run 2 
1 1 - 1 1 - 9 3  

Run 3 
1 1 - 1 1 - 9 3  D a t e  o f  r u n  

T ime  r u n  s t a r t / e n d . .  . . .  (HRS)  8 3 0 /  9 4 7  

S t a t i c  p r e s s u r e  . . . . . . (  IN .WC)  - 0 . 3 5  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  6 0 . 7 1  

. . . .  P i  t o t  t u b e  c o e f f i c i e n t . .  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  ML)  0 . 0  
i m p i n g e r s  . . . . . . . . . . (  GRAMS) 7 3 . 0  
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 1 5 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 8 8 . 0  

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 )  . . . . . . . . . .  0 . 1 3 4 4  

. . . . .  Gas m e t e r  c o e f f i c i e n t . .  1 . 0 0 4 2  
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  2 9 . 3 0  
Avg .  o r i f  . p r e s . d r o p . .  (1N.WC) 1 . 4 5  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 7 . 1  

. .  Vo lume  t h r o u g h  g a s  m e t e r . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  4 1 . 3 0  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  4 0 . 0 6  

. .  T o t a l  s a m p l i n g  t i m e . .  ( M I N )  6 0 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . .  ( I N )  . 3 0 1  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  3 7 7  

. . . . . .  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) 1 4 5 5 6 0  
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 8 1 3 8 8  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  1 0 0 . 8  

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) 0 . 0 2 8 9 4  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0 . 0 5 1 7 7  

P a r t i c l e  mass r a t e . .  . ( L B / H R )  3 6 . 1 1 8  

F - f a c t o r  . . . . . . . (  DSCF/MMBTU) 9 7 8 0  
E m i  s s i o n  f a c t o r . .  . (LB/MMBTU) 0 . 1 1 4  



I n t e r p o l  1 L a b s  R e p o r t  No .  3 - 1 6 3 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  Gi-and F o r k s ,  P l i n n e s o t a  

T e s t  N o .  9 
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 

Run 1 
1 1 - 1 1 - 9 3  

Run 2 
1 1 - 1 1 - 9 3  

Run 3  
1 1 - 1 1 - 9 3  D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  (HRS)  9 3 0 / 1 0 3 7  

S t a t i c  p r e s s u r e  . . . . . . (  I N . W C )  - 0 . 7 0  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  1 2 . 0 5  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  ML) 0 . 0  

. . . . . . . .  i m p i n g e r s . .  (GRAMS) 6 1 7 . 0  
d e s , i c c a n t  . . . . . . . . . . (  GRAMS) 1 7 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 6 3 4 . 0  

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 )  . . . . . . . . . .  0 . 2 5 8 5  

. . . . . . .  Gas m e t e r  c o e f f i c i e n t  0 . 9 9 8 5  
B a r o m e t r i c  p r e s s u r e . .  (1N.HG) 2 9 . 3 0  
A v g .  o r i  f . p r e s . d r o p . .  (1N.WC) 1 . 7 8  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 7 . 2  

Vo lume  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  4 3 . 4 9  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  4 1 . 9 7  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  6 0 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  . 2 5 5  
A v g . s t a c k  g a s  t e m p  . . (DEG-F )  2 1 4  

. . . . . .  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) 5 0 5 8 5  
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 2 2 6 1 8  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  1 0 5 . 1  

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) 0 . 0 4 2 4 8  
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0 . 0 9 5 0 4  

P a r t i c l e  mass r a t e  . . . (  LB/HR)  1 8 . 4 2 6  



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

E 2 s t  G r a n d  F o r k s ,  PIN 

Te; t N o .  1 0  
E a s t  P e l l e t  C o o 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 

R u n  1 
1 1 - 1 1 - 9 3  

Run 2 
1 1 - 1 1 - 9 3  

R u n  3  
1 1 - 1 1 - 9 3  D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS)  1 4 1 5 / 1 5 1 7  

. . . . .  S t a t i c  p r e s s u r e  . ( I N . W C )  - 0 . 4 6  
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  2 . 8 9  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  M L )  0 . 0  
i m p i n g e r s  . . . . . . . . . . (  GRAMS) 2 5 . 0  
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 1 2 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 3 7 . 0  

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 )  0 . 1 0 2 1  

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0 . 9 9 6 5  
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  2 9 . 2 6  
A v g .  o r i  f . p r e s . d r o p . .  (1N .WC)  2 . 2 3  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  6 5 . 5  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . . (  C F )  4 8 . 2 4  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  4 7 . 4 8  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  6 0 . 0 0  
N o z z l e  d i a m e t e r . .  . . . . . . .  ( I N )  . I 8 8  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  1 3 4  

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) 1 4 1 5 8  
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 1 1 8 4 9  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  1 0 0 . 0  

. 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)  0 . 0 2 7 7 6  
d r y  s t a n d a r d  . . . . . (  GR/DSCF)  0 . 0 3 3 1 8  

P a r t i c l e  m a s s  r a t e  . . . (  L B / H R )  3 . 3 7 0  



I n t e r p o l :  L a b s  R e p o r t  N o .  3 - 1 6 3 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 c l  F o r k s ,  f 4 i  n n e s o t a  

T e s t  N o .  1 2  
P e l l e t  L o a d o u t  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 

Run  1 
1 1 - 1 1 - 9 3  

Run 2 
1 1 - 1 1 - 9 3  

Run  3 
1 1 - 1 1 - 9 3  D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . .  ( H R S )  1 4 4 5 / 1 5 4 9  

S t a t i c  p r e s s u r e  . . . . . . (  I N . W C )  - 0 . 0 6  
C r o s s  s e c t i o n a l  a r e a  ( S Q .  F T )  3 . 6 2  
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  . 8 4 0  

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . .  ( M L )  0 . 0  
i m p i n g e r s  . . . . . . . . . . (  GRAMS) 0 . 0  
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 1 3 . 0  
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 1 3 . 0  

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 )  0 . 0 0 8 7  

Gas  m e t e r  c o e f f i c i e n t  . . . . . . .  0 . 9 9 7 5  
B a r o m e t r i c  p r e s s u r e . .  ( I N .  H G )  2 9 . 3 0  
A v g .  o r i  f . p r e s . d r o p . .  ( 1 N . W C )  1 . 2 9  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  7 1 . 6  

. .  V o l u m e  t h r o u g h  g a s  m e t e r . .  
. a t  m e t e r  c o n d i t i o n s . .  ( C F )  4 1 . 1 9  

s t a n d a r d  c o n d i t i o n s . ( D S C F )  4 0 . 0 8  

. .  T o t a l  s a m p l i n g  t i m e . .  ( M I N )  6 4 . 0 0  
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  . 3  1 0  
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  3  7  

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) 4 2 0 4  
d r y  s t a n d a r d . .  . . . . .  (DSCFM) 4 3 4 4  

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  9 9 . 5  

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)  0 . 0 0 3 4 6  
d r y  s t a n d a r d  . . . . . (  GR/DSCF)  0 . 0 0 3 3 5  

P a r t i c l e  m a s s  r a t e  . . . (  L B / H R )  0 . 1 2 5  



I n t e r p o l 1  L a b s  R e p o r t  No .  3-1636 
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 ,  I,!N 

T e s t  N o .  1 3  
West  P e l l e t  C o o 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 

Run 1 
11-11-93 

Run 2 
11-11-93 

Run 3 
11-11-93 D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 935/1038 

S t a t i c  p r e s s u r e . .  . . . .  (1N.WC) -0.50 
C r o s s  s e c t i o n a l  a r e a  ( S Q . F T )  2.89 
P i t o t  t u b e  c o e f f i c i e n t  . . . . . .  .840 

W a t e r  i n  s a m p l e  g a s  
c o n d e n s e r  . . . . . . . . . . . . . (  M L )  0.0 
i rnpi n g e r s . .  . . . . . . . .  (GRAMS) 17.0 
d e s i c c a n t  . . . . . . . . . . (  GRAMS) 16.0 
t o t a l  . . . . . . . . . . . . . . (  GRAMS) 33.0 

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 )  0.3116 

Gas m e t e r  c o e f f i c i e n t  . . . . . . .  0.9965 
B a r o m e t r i c  p r e s s u r e . . ( I N . H G )  29.26 
A v g .  o r i  f . p r e s  . d r o p . .  ( I N . W C )  2.63 
A v g .  g a s  m e t e r  t e m p . . ( D E F - F )  61.4 

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s  . . . (  CF)  52.11 
s t a n d a r d  c o n d i t i o n s .  (DSCF)  51.74 

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  60.00 
N o z z l e  d i a m e t e r  . . . . . . . . . (  I N )  .I88 
A v g . s t a c k  g a s  t e m p  . . ( D E G - F )  12 4 

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 )  15063 
d r y  s t a n d a r d  . . . . . . . (  DSCFM) 12908 

I s o k i n e t i c  v a r i a t i o n . .  . . .  ( % )  100.1 

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) 0.07960 
d r y  s t a n d a r d  . . . . . (  GR/DSCF) 0.09293 

P a r t i c l e  mass r a t e  . . .  ( L B / H R )  10.281 



3.4 Results of Sulfur Dioxide Determinations 



I n t e r p o l  1 R e p o r t  No .  3 - 1 6 3 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  Granc l  F o r k ; ,  I d i n n e s o t a  

T e s t  N o .  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  S u l f u r  D i o x i d e  D e t e r m i n a t i o n s - - - - - - - - - - - -  M e t h o d  6 

Run 1 

D a t e  o f  r u n  1 1 - 0 9 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  H R S )  1 0 3 0 - 1 2 3 5  

B a r o m e t r i c  p r e s s u r e . .  ( 1N .HG)  2 9 . 5 1  

M e t e r  t e m p e r a t u r e . .  . .  (DEG-F)  7 9 . 5 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 7 5  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
. a t  m e t e r  c o n d i t i o n s . .  ( C F )  5 6 . 9 0 0  

s t a n d a r d  c o n d i t i o n s . . ( S C F )  5 4 . 8 6 0  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  1 2 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 3 . 6 1  

O x y g e n  c o n t e n t  . . . . (  % V / V  DRY) 1 5 . 2 0  

M i l l i e q u i v a l e n t s  o f  SO4 i n . .  
. . . . . . . . . . . . . . . .  g a s  s a m p l e  2 . 5 0 0 0  

S u l f u r  d i o x i d e  c o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  (GR/DSCF) 0 . 0 2 2 5  

. . . . . . . . . . . . . . . . .  (MG/DSCM) 5 2  
(PPM-DRY) . . . . . . . . . . . . . . . . .  1 9  
(PPM-WET) . . . . . . . . . . . . . . . . .  1 3  

SO2 E m i s s i o n  r a t e  . . . . (  LB /HR)  4 . 8 0  

Run 2 Run 3  

1 1 - 0 9 - 9 3  

1 5 3 5 - 1 7 3 8  

2 9 . 5 1  

8 2 . 1 0  

0 . 9 9 7 5  



I n t e r p o l  1  R e p o r t  N o .  3 - 1 6 3 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 ,  l 4 i n n e s o t a  

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

R e s u l t s  o f  Sul f u r  D i o x i d e  D e t e r m i n a t i o n s - - - - - - - - - - - -  Method 6 

Run 1 

D a t e  o f  r u n  1 1 - 1 0 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0 9 0 5 - 1 1 0 6  

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  2 9 . 5 5  

M e t e r  t e m p e r a t u r e . .  . .  (DEG-F)  7 2 . 7 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 7 5  

V o l u m e  t h r o u g h  g a s  m e t e r . .  . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  6 2 . 2 2 0  
s t a n d a r d  c o n d i t i o n s . . ( S C F )  6 0 . 8 5 9  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  1 2 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  2 3 . 3 0  

O x y g e n  c o n t e n t  . . . . (  % V / V  DRY) 1 7 . 1 0  

M i l l i e q u i v a l e n t s  o f  SO4 i n . .  
g a s  s a m p l e  . . . . . . . . . . . . . . . .  2 . 5 7 0 0  

S u l f u r  d i o x i d e  c o n c e n t r a t i o n  

(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 0 2 0 9  
(MG/DSCM) . . . . . . . . . . . . . . . . .  4 8  
(PPM-DRY) . . . . . . . . . . . . . . . . .  1 8  
(PPM-WET) . . . . . . . . . . . . . . . . .  1 4  

. .  SO2 Emi s s i o n  r a t e . .  ( L B / H R )  7 . 7 6  

Run 2 

1 1 - 1 0 - 9 3  

1 1 3 0 - 1 3 3 2  

2 9 . 5 5  

8 5 . 0 0  

0 . 9 9 7 5  

Run 3 

1 1 - 1 0 - 9 3  

1 3 5 0 - 1 5 5 1  

2 9 . 5 5  

8 0 . 0 0  

0 . 9 9 7 5  



I n t e r p o l  1 R e p o r t  N o .  3 - 1 6 3 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 ,  P 4 i n n e s o t a  

T e s t  N o .  9 
A - P u l p  D r y e r  S t a c k  

R e s u l t s  o f  S u l  f u r  D i o x i d e  D e t e r m i  n a t i o n s - - - - - - - - - - - -  M e t h o d  6 

R u n  1 

D a t e  o f  r u n  1 1 - 1 1 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS)  0 9 3 0 - 1 0 3 7  

B a r o m e t r i c  p r e s s u r e . .  ( 1 N . H G )  2 9 . 3 0  

. .  M e t e r  t e m p e r a t u r e . .  ( D E G - F )  7 7 . 2 0  

M e t e r  c o r r e c t i o n  c o e f f i c i e n t  0 . 9 9 8 5  

V o l u m e  t h r o u g h  g a s  m e t e r  . . . .  
a t  m e t e r  c o n d i t i o n s . .  . ( C F )  4 3 . 4 9 0  
s t a n d a r d  c o n d i t i o n s . . ( S C F )  4 1 . 9 6 7  

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

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  4 1 . 6 0  

O x y g e n  c o n t e n t  . . . . (  % V / V  DRY) 1 3 . 6 0  

M i l l i e q u i v a l e n t s  o f  SO4 i n . .  
. . . . . . . . . . . . . . . .  g a s  s a m p l e  2 . 0 7 0 0  

S u l  f u r  d i o x i d e  c o n c e n t r a t i o n  

. . . . . . . . . . . . . . . . .  (GR/DSCF)  0 . 0 2 4 4  

. . . . . . . . . . . . . . . . .  (MG/DSCM) 5 6  

. . . . . . . . . . . . . . . . .  (PPM-DRY) 2  1 

. . . . . . . . . . . . . . . . .  (PPM-WET) 1 2  

SO2 E m i s s i o n  r a t e . .  . .  ( L B / H R )  4 . 7 3  

Run 2  

1 1 - 1 1 - 9 3  

1 1 0 0 - 1 2 0 8  

2 9 . 3 0  

7 8 . 8 0  

0 . 9 9 7 5  

R u n  3  

1 1 - 1 1 - 9 3  

1 2 3 0 - 1 3 3 4  

2 9 . 3 0  

7 8 . 2 0  

0 . 9 9 7 5  



3.5 Results of Oxides of Nitrogen Determinations 



I n t e r p o l  1 L a b s  R e p o r t  N o .  3 - 1 6 3 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 a  'ark;, I J i n n e r - o t a  

T e s t  No. 3 
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 - - - - - - - - -  M e t h o d  7  

Run 1A Run  1 6  R u n  1C Run  1 D  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  9 3 0  

. . . . . . . . . . . . . . .  F l a s k  n u m b e r .  1 3  
. . . . . . .  V o l u m e  o f  f l a s k . .  ( M L )  2 0 6 0  

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 . .  ( D E G - F )  4 0 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  I N . H G )  2 9 . 3 0  
f l a s k  v a c u u m  . . . . . . . (  1 N . H G )  2 7 . 6 5  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 . 6 5  

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 )  7 2 . 0 0  
. .  1 a b .  b a r .  p r e s s . .  ( 1 N . H G )  2 9 . 1 6  

f l a s k  s t a t i c  p r e s s .  ( I N . H G )  - 0 . 4 0  
f l a s k  a b s .  p r e s s  . . . (  1N.HG)  2 8 . 7 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 8 2 2  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  4 1 . 5 9  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 3 . 6 0  

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

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

. . . . . . . . . . . . . . . . .  ( G R / D S C F )  0 . 0 7 8 8  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 8 0  
(PPM-DRY)  . . . . . . . . . . . . . . . . .  9 4  
(PPM-WET) . . . . . . . . . . . . . . . . .  5 5  

NOX Erni s s i o n  r a t e . .  . .  ( L B / H R )  1 5 . 2 8  

NOx e m i s s i o n  f a c t o r . .  . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 3 1 5  



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

€a:: G r s r i d  F o i - k s ,  i ; i n n e s o t a  

T e s t  N O .  9 
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 - - - - - - - - -  M e t h o d  7  

Run  2 A  Run  2 8  Run  2C R u n  2 9  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 1 0 5  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  1 7  
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 5 4  

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 . .  ( D E G - F )  3 7 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1N.HG)  2 9 . 3 0  
f l a s k  v a c u u  i n . . . . . . . (  1N.HG)  2 7 . 6 5  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 . 6 5  

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

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 8 6 3  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 9 . 2 0  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 3 . 8 0  

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

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

(GR/OSCF)  . . . . . . . . . . . . . . . . .  0 . 0 7 9 2  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 8  1 
(PPM-DRY) . . . . . . . . . . . . . . . . .  9  5 
(PPM-WET) . . . . . . . . . . . . . . . . .  5 8  

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  1 6 . 3 5  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 3 2 6  



I n t e r p o l 1  L a b s  R e p o r t  N o .  3 - 1 5 3 6  
A m e r i c a n  C r y s t a l  S u g a r  

E s s t  G r a n d  F o r k s ,  f . l i n n e s o t ;  

T e s t  N Q .  3 
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 - - - - - - - - - M e t h o d  7 

Run  3A Run  3 8  Run  3C R u n  3 0  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 2 3 5  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  7 5  
. . . . . . .  V o l u m e  o f  f l a s k . .  ( M L )  2 0 6 6  

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 . .  ( D E G - F )  4 0 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1 N . H G )  2 3 . 3 0  
f l a s k  v a c u u m  . . . . . . . (  1N.HG)  2 7 . 6 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 . 7 0  

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 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1 N . H G )  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  0 . 2 0  
f l a s k  a b s .  p r e s s  . . . (  1N.HG)  2 9 . 3 6  

V o l u m e  g a s  s a m p l e d  . . . .  (DSML)  1 8 6 5  

M o i s t u r e  c o n t e n t  . . . . . . (  b V / V )  3 8 . 9 6  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 3 . 9 0  

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

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

(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 0 8 4 7  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 9 4  
(PPM-DRY) . . . . . . . . . . . . . . . . .  1 0 1  
(PPM-WET) . . . . . . . . . . . . . . . . .  6 2  

. .  NOX E m i s s i o n  r a t e . .  ( L B / H R )  1 7 . 4 5  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  LB/Mb lBTU)*  0 . 3 5 3  



I n t e r p o l l  L a b s  R e p o r t  No .  3 - i 6 3 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 ,  I.4i n n e s o t a  

T e s t  N o .  5  
B - 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  1 A  Run 1 6  Run  1 C  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  
T i m e  o f  r u n  . . . . . . . . . . . . (  H R S )  9 0 5  9 3 5  1 0 0 5  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  2  5  2  6  2 7  
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 1 0 0  2 0 3 5  2 0 5 4  

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 . .  ( D E G - F )  5 7 . 0 0  4 8 . 0 0  4 6 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1N.HG)  2 9 . 5 5  2 9 . 5 5  2 9 . 5 5  
f l a s k  v a c u u m . .  . . . . .  ( 1 N . H G )  2 7 . 6 5  2 7 . 6 5  2 7 . 7 0  
f l a s k  a b s .  p r e s s . .  . ( I N . H G )  1 . 9 0  1 . 9 0  1 . 8 5  

Data: 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 )  7 2 . 0 0  7 2 . 0 0  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  I N . H G )  2 9 . 1 6  2 9 . 1 6  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( I N - H G )  - 1 . 3 0  - 0 . 1 0  - 0 . 5 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 7 . 8 6  2 9 . 0 6  2 8 . 6 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 7 8 2  1 8 0 4  1 7 9 7  

. . . .  M o i s t u r e  c o n t e n t . .  ( % V / V )  2 3 . 4 2  2 3 . 4 2  2 3 . 4 2  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 7 . 1 0  1 7 . 1 0  1 7 . 1 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  3 7 0 . 0  3 3 3 . 0  2 8 2 . 0  
. . . . .  NO2 i n  g a s  s a m p l e . .  ( J G )  2 7 4 . 5  2 4 7 . 1  2 0 9 . 2  

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

( G R / D S C F )  . . . . . . . . . . . . . . . . .  0 . 0 6 7 3  0 . 0 5 9 8  0 . 0 5 0 9  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 5 4  1 3 7  1 1 6  
(PPM-DRY)  . . . . . . . . . . . . . . . . .  8  1 7 2  6  1 
(PPM-WET) . . . . . , . . . . . . . . . . .  6 2  5  5  4 7  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  2 5 . 0 3  2 2 . 2 5  1 8 . 9 2  

NOx e m i s s i o n  f a c t o r . .  . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 5 1 7  0 . 4 6 0  0 . 3 9 1  

Run  1D 



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 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 c t c ;  

T e s t  N o .  5 
0 - 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 2A R u n  2 8  R u n  2 C  R u n  2D 

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 1 3 0  1 2 0 5  1 2 3 5  1 3 1 0  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  2 9  3 0  3  1 3 2  
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 6 8  2 0 7 1  2 0 0 9  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 . . ( D E G - F )  5 5 . 0 0  5 2 . 0 0  5 8 . 0 0  5 6 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  I N . H G )  2 9 . 5 5  2 9 . 5 5  2 9 . 5 5  2 9 . 5 5  
f l a s k  v a c u u m  . . . . . . . (  I N . H G )  2 7 . 4 5  2 7 . 5 0  2 7 . 4 5  2 7 . 5 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 . 1 0  2 . 0 5  2 . 1 0  2 . 0 5  

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

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 8 6 2  1 8 1 3  1 6 2 5  1 8 3 3  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  2 1 . 8 8  2 1 . 8 8  2 1 . 8 8  2 1 . 8 8  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 7 . 5 0  1 7 . 5 0  1 7 . 5 0  1 7 . 5 0  

. N i t r a t e  i n  g a s  s a m p l e . .  ( J G )  3 1 9 . 0  3 0 1 . 0  3 0 0 . 0  3 1 0 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . . ( J  G )  2 3 6 . 7  2 2 3 . 3  2 2 2 . 6  2 3 0 . 0  

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

. . . . . . . . . . . . . . . . .  (GR/DSCF)  0 . 0 5 5 5  0 . 0 5 3 8  0 . 0 5 9 9  0 . 0 5 4 8  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 2 7  1 2  3  1 3 7  1 2 5  
(PPM-DRY) . . . . . . . . . . . . . . . . .  6 6  6  4 7  2  6 6  

. . . . . . . . . . . . . . . . .  (PPM-WET) 5 2  5 0  5 6  5 1 

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  2 1 . 2 7  2 0 . 6 1  2 2 . 9 2  2 1 . 0 0  

N O x  e m i s s i o n  f a c t o r  . . . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 4 7 7  0 . 4 6 2  0 . 5 1 4  0 . 4 7 1  



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 5 3 5  
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 c l  F o r k s ,  1.1: n n e . ; o t a  

T e s t  N o .  5 
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  3A 

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

. . . . . . . . . . . . . . . .  F l a s k  n u m b e r  3 3 
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 8 8  

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

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 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1 N . H G )  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  0 . 0 0  
f l a s k  a b s .  p r e s s  . . . (  1N .HG)  2 9 . 1 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 8 4 8  

M o i s t u r e  c o n t e n t  . . . . . . (  5 V / V )  2 1 . 9 3  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 7 . 2 0  

. N i t r a t e  i n  g a s  s a m p l e . .  ( J G )  2 9 7 . 0  
. . . . .  NO2 i n  g a s  s a m p l e . .  ( J G )  2 2 0 . 4  

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

( G R / D S C F )  . . . . . . . . . . . . . . . . .  0 . 0 5 2 1  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 1 1 9  

(PPM-DRY) . . . . . . . . . . . . . . . . .  6 2  
(PPM-WET) . . . . . . . . . . . . , . . . .  4 9  

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  1 9 . 5 1  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 4 1 1  

Run  3 8  Run 3C R u n  3D 



I n t e r p o l l  L a b s  R e p o r t  No.  3-1636 
~ r n e r i c a n  Z r y s t a l  S u g a r  

E a j t  G r a r l d  F o r k s ,  M ' n n e i o t a  

T e s t  N o .  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 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 1 6  Run 1 C  Run 1 D  

D a t e  o f  r u n . .  . . . . . . . . . . . . . .  1 1 - 0 9 - 3 3  
T ime  o f  r u n . .  . . . . . . . . . .  (HRS)  1G30 

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  3 7  
Vo lume  o f  f l a s k  . . . . . . . . . (  ML) 2 0 5 4  

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  
b a r .  p r e s s  . . . . . . . . . (  I N . H G )  2 9 . 5 1  
f l a s k  vacuum . . . . . . . (  1N.HG) 2 7 . 8 0  
f l a s k  a b s .  p r e s s . .  . (1N.HG)  1 . 7 1  

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 2 . 0 0  
l a b .  b a r .  p r e s s . .  . .  (1N.HG)  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  (1N.HG)  0 . 0 0  
f l a s k  a b s .  p r e s s  . . . (  1N.HG) 2 9 . 1 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 8 4 4  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 3 . 6 1  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 5 . 2 0  

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

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

. . . . . . . . . . . . . . . . .  (GR/DSCF) 0 . 0 7 7 0  

. . . . . . . . . . . . . . . . .  (MG/DSCM) 17  6  
(PPM-DRY) . . . . . . . . . . . . . . . . .  9 2  
(PPM-WET) . . . . . . . . . . . . . . . . .  6  1 

N O X  E m i s s i o n  r a t e  . . . . (  LB /HR)  1 6 . 4 2  

N O x  e m i s s i o n  f a c t o r . .  . . . . . .  
. . . . . . . . . . . . . . . . . (  LB/MMBTU)*  0 . 3 9 5  



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

E a s t  GI-ancl F o r l i s ,  I.li t i n e s o t a  

T e s t  N o .  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 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 2 A  

. . . . . . . . . . . . . . . .  D a t e  o f  r u n  1 1 - 0 9 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 3 2 0  

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

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 . .  ( D E G - F )  4 6 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1N.HG)  2 9 . 5 1  
f l a s k  v a c u u m  . . . . . . . (  I N . H G )  2 7 . 8 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  1 . 7 1  

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 )  7 2 . 0 0  
l a b .  b a r .  p r e s s . .  . .  ( 1 N . H G )  2 9 . 1 6  
f l a s k  ' s t a t i c  p r e s s .  ( 1 N . H G )  - 1 . 3 0  
f l a s k  a b s .  p r e s s  . . . (  1N.HG)  2 7 . 8 6  

V o l u m e  g a s  s a m p l e d  . . . . (  D S M L )  1 7 7 2  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 1 . 1 3  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  1 4 . 7 0  

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

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

( G R / D S C F )  . . . . . . . . . . . . . . . . .  0 . 0 8 8 2  
(MG/OSCM) . . . . . . . . . . . . . . . . .  2 0 2  
(PPM-DRY)  . . . . . . . . . . . . . . . . .  1 0 6  
(PPM-WET) . . . . . . . . . . . . . . . . .  7  3 

. .  NOX E m i s s i o n  r a t e . .  ( L B / H R )  1 9 . 1 6  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . .  (LB/MElBTU) * 0 . 4 1 5  

R u n  2 8  R u n  2 C  Run  2D 



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 5  
A m e r i c a n  C r y s t a l  S u g a r  

~ a ;  t G r a n d  F o r k s ,  t,li n n e s o t a  

T ? s t  N o .  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 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  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 0 9 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 5 4 0  

F l a s k  n u m b e r .  . . . . . . . . . . . . . . .  8 1 
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 9 3  

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

. f l a s k  a b s .  p r e s s . .  ( 1 N . H G )  1 . 7 6  

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 )  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1 N . H G )  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  0 . 8 0  

. f l a s k  a b s .  p r e s s . .  ( 1 N . H G )  2 9 . 9 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 9 3 5  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 7 . 1 6  
O x y g e n  c o n t e n t  . . . . (  t V / V , D R Y )  1 4 . 7 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  4 0 1 . 0  
NO2 i n  g a s  s a m p l e . .  . . . . .  ( J G )  2 9 7 . 5  

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

(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 0 6 7 2  
(MG/DSCM) . . . . . . . . . . . . . . . . .  1 5  4 
(PPM-DRY) . . . . . . . . . . . . . . . . .  8 0  

. . . . . . . . . . . . . . . . .  (PPM-WET) 5  1 

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  1 3 . 5 0  

NOx e m i s s i o n  f a c t o r .  . . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 3 1 6  

Run 3 8  R u n  3C R u n  3 0  



I n t e r p o l l  Labs  R e p o r t  N o .  3 - 1 6 3 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 ,  F l i n n e s a t a  

T e s t  N o .  2 
No.  1 B o i l 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  (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 1B Run 1 C  Run 1 D  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 0 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  (HRS)  8 1 2  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  6 1 
Vo lume  o f  f l a s k  . . . . . . . . . (  ML) 2  1 0 0  

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 5 . 0 0  
b a r .  p r e s s .  . . . . . . . .  ( I N  . H G )  2 9 . 5 5  
f l a s k  vacuum . . . . . . . (  1N.HG) 2 7 . 3 0  
f l a s k  a b s .  p r e s s . .  . (1N.HG)  2 . 2 5  

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 2 . 0 0  
l a b .  b a r .  p r e s s . .  . .  (1N.HG) 2 9 . 1 6  
f l a s k  s t a t i c  p r e s s . ( I N . H G )  - 0 . 3 0  

. f l a s k  a b s .  p r e s s . .  (1N.HG)  2 8 . 8 6  

Vo lume  g a s  s a m p l e d  . . . . (  DSML) 1 8 2 3  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  8 . 3 4  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  8 . 5 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 3 2 0 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . . ( J  G )  9 7 9 . 4  

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

(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 2 3 4 8  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 5 3 7  

(PPM-DRY) . . . . . . . . . . . . . . . . .  2 8 1  
(PPM-WET) . . . . . . . . . . . . . . . . .  2 5 8  

NOX E m i s s i o n  r a t e . .  . .  ( L B / H R )  1 8 4 . 5 3  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  LB/MMBTU)* 0 . 5 5 3  



I n t 2 r p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 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  
N o .  1 B o i l 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 2A Run  2 8  R u n  2C Run  2D 

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 0 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  9 5 2  

. . . . . . . . . . . . . . . .  F l a s k  n u m b e r  6 5  
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 6 8  

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 . .  ( D E G - F )  4 5 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1N.HG)  2 9 . 5 5  
f l a s k  v a c u u m  . . . . . . . (  1 N . H G )  2 7 . 2 0  
f l a s k  a b s .  p r e s s  . . . (  1 N . H G )  2 . 3 5  

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 )  7 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  I N . H G )  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 1 . 0 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 8 . 1 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 7 4 0  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  8 . 5 9  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  8 . 5 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 2 9 0 . 0  
. . . . .  NO2 i n  g a s  s a m p l e . .  ( J G )  9 5 7 . 2  

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

(GR/DSCF)  . . . . . . . . . . . . . . . . . .  0 . 2 4 0 4  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 5 5 0  
. . . . . . . . . . . . . . . . .  (PPM-DRY) 2 8 8  

(PPM-WET) . . . . . . . . . . . . . . . . .  2 6 3  

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  1 8 8 . 5 4  

NOx e m i s s i o n  f a c t o r .  . . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 5 6 6  



I n t e r p o l 1  L a b s  R e p o r t  N o .  3 - 1 6 3 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 ,  F l i n n e s o t a  

T e s t  N o .  2 
N o .  1 B o i l 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  R u n  3 C  R u n  3 D  

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

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  6 9  
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 6 9  

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 . .  ( D E G - F )  4 5 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1N.HG)  2 9 . 5 5  
f l a s k  v a c u u m  . . . . . . . (  1N.HG)  2 7 . 1 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 . 4 5  

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 2 . 0 0  
l a b .  b a r .  p r e s s  . . . . (  1N.HG)  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( I N . H G )  - 1 . 4 0  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 7 . 7 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 7 0 7  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  1 0 . 3 4  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  8 . 3 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 2 4 0 . 0  
NO2 i n  g a s  s a m p l e . .  . . . . .  ( J G )  9 2 0 . 1  

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

(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 2 3 5 6  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 5 3 9  

(PPM-DRY) . . . . . . . . . . . . . . . . .  2 8 2  
(PPM-WET) . . . . . . . . . . . . . . . . .  2 5 3  

NOX Emi s s i o n  r a t e . .  . .  ( L B / H R )  1 8 1 . 9 2  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 5 4 6  



I n t e r p o l !  L a b s  R e p o r t  N o .  3 - 1 6 3 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 ,  I , l i n n e s o t a  

T e s t  N o .  7 
N o .  2  B o i l 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 r i s - - - - - - - - -  M e t h o d  7 

Run  1 A  Run 1 B  R u n  1 C  

D a t e  o f  r u n  . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  
T i m e  o f  r u n  . . . . . . . . . . . . (  HRS) 8 3 7  9 0 0  9 3 0  

F l a s k  n u m b e r  . . . . . . . . . . . . . . . .  4  3  4  4  45 
V o l u m e  o f  f l a s k . .  . . . . . . .  ( M L )  2 0 8 8  2 0 9 0  2 0 8 6  

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 . .  ( D E G - F )  4 5 . 0 0  4 5 . 0 0  4 5 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1 N . H G )  2 9 . 3 0  2 9 . 3 0  2 9 . 3 0  
f l a s k  v a c u u m  . . . . . . . (  1 N . H G )  2 7  .OO 2 7 . 1 0  2 7 . 2 5  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 . 3 0  2 . 2 0  2 . 0 5  

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

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 7 3 3  1 8 2 4  1 7 7 7  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  9 . 3 9  9 . 3 9  9 . 3 9  
O x y g e n  c o n t e n t  . . . .  ( % V / V , D R Y )  7 . 6 0  7 . 6 0  7 . 6 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 3 1 0 . 0  1 4 0 0 . 0  1 5 7 0 . 0  
NO2 i n  g a s  s a m p l e  . . . . . . . ( J  G )  9 7 2 . 0  1 0 3 8 . 8  1 1 6 4 . 9  

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

(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 2 4 5 1  0 . 2 4 8 8  0 . 2 8 6 5  
(MG/OSCM) . . . . . . . . . . . . . . . . .  5 6 1  5 6 9  6 5 6  
(PPM-DRY) . . . . . . . . . . . . . . . . .  2 9 3  2 9 8  3 4 3  

. . . . . . . . . . . . . . . . .  (PPM-WET) 2 6 6  2 7 0  3 11 

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  1 7 0 . 9 7  1 7 3 . 6 0  1 9 9 . 8 7  

. . . . . .  NOx e m i s s i o n  f a c t o r . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 5 3 8  0 . 5 4 6  0 . 6 2 9  

R u n  1 D  



I n t e i - p o l l  L a b s  R e p o r t  N o .  3 - 1 6 3 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 .  7 
N o .  2 B o i l 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  2 A  R u n  2 8  Run 2C Run  2D 

D a t e  o f  r u n . . . . . . . . . . . . . . . .  
T i m e  o f  r u n . .  . . . . . . . . . .  ( 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  . . . . . . . . . (  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 . .  ( D E G - F )  
b a r .  p r e s s . .  . . . . . . .  ( I N .  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 . .  . ( 1 N . H G )  

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 )  
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 . .  . ( 1 N . H G )  

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 )  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  

. 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  . . . . . . . ( I  G )  

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

( G R / D S C F )  . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 

(PPM-DRY)  . . . . . . . . . . . . . . . . .  
(PPW-WET) . . . . . . . . . . . . . . . . .  

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

NOx e m i s s i o n  f a c t o r .  . . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  



I n t e r p o l l  L a b s  R e p o r t  N o .  3 - 1 5 3 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 ,  Lli n n e s o t a  

T e s t  N o .  7 
N o .  2 B o i l 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 

R u n  3A Run 3 B  R u n  3C Run 3 0  

D a t e  o f  r u n . . . . . . . . . . . . . . . .  1 1 - 1 1 - 9 3  
T i m e  o f  r u n . .  . . . . . . . . . .  ( H R S )  1 2 0 0  

F l a s k  n u m b e r . .  . . . . . . . . . . . . . .  5  1 
V o l u m e  o f  f l a s k  . . . . . . . . . (  M L )  2 0 6 4  

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 . .  ( D E G - F )  6 0 . 0 0  
b a r .  p r e s s  . . . . . . . . . (  1 N . H G )  2 9 . 3 0  
f l a s k  v a c u u m  . . . . . . . (  1N.HG) 2 7 . 2 5  
f l a s k  a b s .  p r e s s . .  . ( 1 N . H G )  2 . 0 5  

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 )  7 2 . 0 0  
l a b .  b a r .  p r e s s . .  . .  ( 1 N . H G )  2 9 . 1 6  
f l a s k  s t a t i c  p r e s s .  ( 1 N . H G )  - 3 . 2 0  
f l a s k  a b s .  p r e s s  . . . (  1N.HG) 2 5 . 9 6  

V o l u m e  g a s  s a m p l e d  . . . . (  DSML) 1 6 1 3  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  1 0 . 8 8  
O x y g e n  c o n t e n t  . . . . (  % V / V , D R Y )  7 . 2 0  

N i t r a t e  i n  g a s  s a m p l e . .  . ( J G )  1 4 5 0 . 0  
NO2 i n  g a s  s a m p l e . .  . . . . .  ( J G )  1 0 7 5 . 9  

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

(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 2 9 1 4  
(MG/DSCM) . . . . . . . . . . . . . . . . .  6 6 7  
(PPM-DRY) . . . . . . . . . . . . . . . . .  3 4 9  

. . . . . . . . . . . . . . . . .  (PPM-WET) 3 1 1  

NOX E m i s s i o n  r a t e  . . . . (  L B / H R )  2 0 4 . 1 6  

NOx e m i s s i o n  f a c t o r . .  . . . . . .  
. . . . . . . . . . . . . . . . . (  L B / M M B T U ) *  0 . 6 2 1  



3.6 Results of O~acitv Observations 



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

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 .  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  --------------- EPA M e t h o d  9 *  

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

0  .oooo  
5  . 0 2 2 3  

1 0  . 0 4 5 8  
1 5  . 0 7 0 6  
2 0  . 0 9 6 9  
2  5  . I 2 4 9  
3 0  . I 5 4 9  
35  . I 8 7 1  
40  . 2 2 1 9  
45 - 2 5 9 6  
5 0  . 3 0 1 0  
5 5  . 3 4 6 8  
6 0  . 3 9 7 9  
6 5  . 4 5 5 9  
7 0  . 5 2 2 9  
7 5  . 6 0 2  1 
8 0  . 6 9 9 0  
8 5  . 8 2 3 9  
9 0  1 . 0 0 0 0  
9 5  1 . 3 0 1 0  

O b s e r v e r :  J e f f  B e r g s t r o m  
C e r t  . D a t e :  1 0 - 0 7 - 9 3  
D a t e  o f  O b s e r v a t i o n :  1 1 - 9 - 9 3  
T i m e  o f  O b s e r v a t i o n :  1 0 3 0 -  

* C o u l d  n o t  r e a d  v i s i b l e  em i  s s i o n s  d u e  t o  i n t e r f e r e n c e  f r o m  
o t h e r  s o u r c e s .  



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

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 .  5 
El - 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 M e t h o d  9 *  

P e r c e n t  O p t i c a l  R e l a t i v e  
O p a c i t y  D e n s i t y  F r e q u e n c y  ( b )  

0 .oooo 
5  . 0 2 2 3  

1 0  . 0 4 5 8  
15  . 0 7 0 6  
2 0  . 0 9 6 9  
2 5  . I 2 4 9  
3 0  . I 5 4 9  
3 5  . I 8 7 1  
4 0  . 2 2 1 9  
45 . 2 5 9 6  
5 0  . 3 0 1 0  
5 5  . 3 4 6 8  
6 0  . 3 9 7 9  
6 5  . 4 5 5 9  
7 0  . 5 2 2 9  
7 5  . 6 0 2  1 
8 0  . 6 9 9 0  
8 5  . 8 2 3 9  
9 0  1 . 0 0 0 0  
9 5  1 . 3 0 1 0  

O b s e r v e r :  J e f f  B e r g s t r o m  
C e r t .  D a t e :  1 0 - 0 7 - 9 3  
D a t e  o f  O b s e r v a t i o n :  1 1 - 1 0 - 9 3  
T i m e  o f  O b s e r v a t i o n :  0 9 0 5 -  

* C o u l d  n o t  r e a d  v i  s i  b l e  em i  s s i o n s  d u e  t o  i n t e r f e r e n c e  f r o m  
o t h e r  s o u r c e s .  



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

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 .  9 
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  --------------- E P A  M e t h o d  9 *  

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

0  .oooo 
5  . 0 2 2 3  

1 0  . 0 4 5 8  
1 5  . 0 7 0 6  
2 0  . 0 9 6 9  
2 5  . I 2 4 9  
3 0  . I 5 4 9  
3  5 . I 8 7  1 
4 0  . 2 2 1 9  
4 5  . 2 5 9 6  
5 0  . 3 0 1 0  
5 5  . 3 4 6 8  
6 0  . 3 9 7 9  
6 5  . 4 5 5 9  
7 0  . 5 2 2 9  
7 5  . 6 0 2  1 
8 0  . 6 9 9 0  
8 5  . a 2 3 9  
9 0  1 . 0 0 0 0  
9 5  1 . 3 0 1 0  

O b s e r v e r :  J e f f  B e r g s t r o m  
C e r t .  D a t e :  1 0 - 0 7 - 9 3  
D a t e  o f  O b s e r v a t i o n :  1 1 - 1 1 - 9 3  
T i m e  o f  O b s e r v a t i o n :  0 9 3 0 -  

* C o u l d  n o t  r e a d  v i s i b l e  erni s s i o n s  d u e  t o  i n t e r f e r e n c e  f r o m  
o t h e r  s o u r c e s .  



3.7 Results of Carbon Monoxide Determinations 



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

E a z t  G r a n d  F o r k s ,  f ~ l 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  CO D e t e r m i n a t i o n s  ...................... Method  10 

Run 1 R u n  2  Run  3  

D a t e  o f  r u n  1 1 - 0 9 - 9 3  1 1 - 0 9 - 9 3  1 1 - 0 9 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS)  1 0 3 0 / 1 2 3 5  1 3 1 5 / 1 5 1 7  1 5 3 5 / 1 7 3 8  

T o t a l  s a m p l i n g  t i m e  . . . . (  M I N )  1 2 0 . 0  1 2 0 . 0  1 2 0 . 0  

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  3 3 . 6 1  3 1 . 1 3  3 7 . 1 6  

0 2  C o n c e n t r a t i o n  . . . . . . ( % V / V )  1 5 . 2 0  1 4 . 7 0  1 4 . 7 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 2 4 8 6 7  2 5 3 5 6  2 3 4 4 6  

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  (GR/DSCF)  0 . 1 2 2 1  0 . 1 3 2 3  0 . 1 4 7 6  

(MG/DSCM) . . . . . . . . . . . . . . . . .  2 7 9 . 6 0  3 0 2 . 9 0  3 3 7 . 8 5  
. . . . . . . . . . . . . . . . .  (PPM-WET) 1 5 9 . 3 4  1 7 9 . 0 6  1 8 2 . 2 4  

(PPM-DRY)  . . . . . . . . . . . . . . . . .  2 4 0 . 0 0  2 6 0 . 0 0  2 9 0 . 0 0  
. . . . . . . . .  (PPM-DRY @ 7 %  0 2 )  5 7 9 . 3 1  5 7 7 . 7 8  6 4 4 . 4 4  

. . .  CO e m i s s i o n  r a t e . .  ( L B / H R )  2 6 . 0 2 9  2 8 . 7 5 2  2 9 . 6 5 4  

CO = 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  



I n t e r p o l 1  L a b s  R e p o r t  No. 3 - 1 6 3 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 ,  P l i n n e s o t a  

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

R e s u l t s  o f  C O  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  1 1 - 1 0 - 9 3  1 1 - 1 C - 9 3  1 1 - 1 0 - 9 3  

. . .  T i m e  r u n  s t a r t / e n d . .  ( H R S )  0 9 0 5 / 1 1 0 6  1 1 3 0 / 1 3 3 2  1 3 5 0 / 1 5 5 1  

T o t a l  s a m p l i n g  t i m e . .  . .  ( M I N )  1 2 0 . 0  1 2 0 . 0  1 2 0 . 0  

. . . .  M o i s t u r e  c o n t e n t . .  ( % V / V )  2 3 . 3 0  2 1 . 9 2  2 1 . 9 7  

0 2  C o n c e n t r a t i o n  . . . . . . ( % V / V )  1 7 . 1 0  1 7 . 5 0  1 7 . 2 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 4 3 3 8 2  4 4 6 7 4  4 3 6 9 5  

C O  c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF)  . . . . . . . . . . . . . . . . .  0 . 3 8 1 6  0 . 4 2 2 3  0 . 3 0 0 2  
(MG/DSCM) . . . . . . . . . . . . . . . . .  8 7 3 . 7 5  9 6 6 . 9 5  6 8 7 . 3 5  

. . . . . . . . . . . . . . . . .  (PPM-WET) 5 7 5 . 2 5  6 4 8 . 0 6  4 6 0 . 3 8  
(PPM-DRY) . . . . . . . . . . . . . . . . .  7 5 0 . 0 0  8 3 0 . 0 0  5 9 0 . 0 0  

. . . . . . . . .  (PPM-DRY @ 7 5  0 2 )  2 6 9 2 .  3 3 2 0 .  2 1 7 3 .  

C O  e m i s s i o n  r a t e  . . . . . (  L B / H R )  1 4 1 . 9 0 3  1 6 1 . 7 1 6  1 1 2 . 4 3 6  

CO = 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  



I n t e r p o l 1  L a b s  R e p o r t  N o .  3 - 1 6 3 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. 9 
A - P u l p  D r y e r  S t a c k  

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

O a t s  o f  r u n  

Run 1 Run 2 R u n  3  

1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0 9 3 0 / 1 0 3 7  1 1 0 0 / 1 2 0 8  1 2 3 0 / 1 3 3 4  

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

. . . .  M o i s t u r e  c o n t e n t . .  ( % V / V )  4 1 . 6 0  3 9 . 2 0  3 8 . 9 6  

0 2  C o n c e n t r a t i o n  . . . . . . (  % V / \ J )  1 3 . 6 0  1 3 . 8 0  1 3 . 9 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 2 2 6 1 8  2 4 0 9 0  2 4 0 4 3  

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . .  (GR/DSCF)  0 . 2 7 4 8  0 . 2 5 4 4  0 . 2 2 9 0  
. . . . . . . . . . . . . . . . .  (MG/DSCM) 6 2 9 . 1 0  5 8 2 . 5 0  5 2 4 . 2 5  
. . . . . . . . . . . . . . . . .  (PPM-WET) 3 1 5 . 3 6  3 0 4 . 0 0  2 7 4 . 6 8  

(PPM-DRY) . . . . . . . . . . . . . . . . .  5 4 0 . 0 0  5 0 0 . 0 0  4 5 0 . 0 0  
(PPM-DRY @ 7 %  0 2 )  . . . . . . . . .  1 0 2 1 .  9 7 2 . 2 2  8 8 7 . 3 2  

CO e m i s s i o n  r a t e  . . . . . (  L B / H R )  5 3 . 2 6 8  5 2 . 5 3 2  4 7 . 1 8 7  

CO = 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  



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

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 
N o .  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  ...................... M e t h o d  10 

Run 1 Run 2  Run 3  

D a t e  o f  r u n  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  1 1 - 1 0 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0 8 1 0 - 0 9 1 7  0 9 4 8 - 1 0 5 3  1 1 1 5 - 1 2 2 0  

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

M o i s t u r e  c o n t e n t  . . . . . . (  % V / V )  8 . 3 4  8 . 5 9  1 0 . 3 4  

0 2  C o n c e n t r a t i o n  . . . . . . (  % V / V )  8 . 5 0  8 . 5 0  8 . 3 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 9 1 6 7 1  9 1 4 9 5  9 0 0 8 1  

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 1 6 2 3  0 . 1 7 1 0  0 . 1 6 7 9  
(MG/DSCM) . . . . . . . . . . . . . . . . .  3 7 1 . 6 3  3 9 1 . 4 4  3 8 4 . 4 5  
(PPM-WET) . . . . . . . . . . . . . . . . .  2 9 2 . 4 0  3 0 7 . 1 4  2 9 5 . 8 8  
(PPM-DRY) . . . . . . . . . . . . . . . . .  3 1 9 . 0 0  3 3 6 . 0 0  3 3 0 . 0 0  
(PPM-DRY @ 7 %  0 2 )  . . . . . . . . .  3 5 7 . 2 8  3 7 6 . 3 2  3 6 3 . 7 8  

CO em i  s s i  o n  r a t e . .  . . .  ( L B / H R )  1 2 7 . 5 3 9  1 3 4 . 0 7 8  1 2 9 . 6 4 9  

CO = 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  



I n t e r p o l 1  L a b s  R e p o r t  No. 3 - 1 6 3 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 .  7 
No.  2 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  ...................... M e t h o d  10 

Run 1 Run 2  Run 3  

D a t e  o f  r u n  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  1 1 - 1 1 - 9 3  

T i m e  r u n  s t a r t / e n d  . . . . . (  HRS) 0 8 3 0 / 0 9 4 7  1 0 1 1 / 1 1 2 4  1 1 4 6 / 1 2 5 7  

T o t a l  samp l  i n g  t i m e . .  . .  ( M I N )  6 0 . 0  6 0 . 0  6 0 . 0  

. . . .  M o i s t u r e  c o n t e n t . .  ( % V / V )  9 . 3 9  9 . 1 7  1 0 . 8 8  

0 2  C o n c e n t r a t i o n  . . . . . . ( % V / V )  7 . 6 0  7 . 5 0  7 . 2 0  

V o l u m e t r i c  f l o w  r a t e  (DSCFM) 8 1 3 8 8  8 3 2 4 8  8 1 7 3 1  

CO c o n c e n t r a t i o n  . . . . . . . . . . . .  
(GR/DSCF) . . . . . . . . . . . . . . . . .  0 . 2 9 5 1  0 . 2 7 2 2  0 . 1 9 0 8  
(MG/DSCM) . . . . . . . . . . . . . . . . .  6 7 5 . 7 0  6 2 3 . 2 7  4 3 6 . 8 8  

. . . . . . . . . . . . . . . . .  (PPM-WET) 5 2 5 . 5 4  4 8 5 . 9 4  3 3 4 . 2 0  
(PPM-DRY) . . . . . . . . . . . . . . . . .  5 8 0 . 0 0  5 3 5 . 0 0  3 7 5  .OO 

. . . . . . . . .  (PPM-DRY @ 7 %  0 2 )  6 0 5 . 9 7  5 5 4 . 8 1  3 8 0 . 4 3  

CO e m i s s i o n  r a t e . .  . . .  ( L B / H R )  2 0 5 . 8 7 8  1 9 4 . 2 4 5  1 3 3 . 6 7 2  

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

A t r a i l i n g  'c' 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  



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

Job 5 / 6  f JClr/L' D a t e  j l - / 0 - ? 3  

O p e r a t o r  f iv / {&&k[<*d M o d u l e N o .  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 i n g  t h e  um- 
b i  1 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  - i n .  Hg.  .r = / . . o o ; t t  ^H@ 7 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 :  

Y c n  = 

I f  Y c 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  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 

5-432 

Page 11 



I N T E R P O L L  LABORATORIES 
EPA Method 5 Gas M e t e r i n q  S y s t e m  
Q u a l i t y  C o n t r o l  Check D a t a  S h e e t  

J o b  ,W / i . 6 r ; . c c e l  /~ , -LF ~ $ 4 1  D a t e  / / - 7 - 7 3  . , 

o p e r a t o r  41, /(CL.UA I@-Y Module No. 7 

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  module  a t  a  f l o w  r a t e  e q u a l  
t o  " H @  f o r  1 0  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  urn- 
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  L S J ~ ~  i n .  Hg. = AO@t/L A ~ @  / - 7 y  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 :  

0 . 5  
Y c n  = 

Y c n  = .473/ 

I f  Y c n  1 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 . 0 3 ,  ' t h e  vo lume  
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  4 0 ,  P a r t  6 0 .  A p p e n d i x  A. Method 5 .  S e c t i o n  4 . 4 . 1  

S-432 

Page 11 



INTERPOLL L A B O R A T O R I E S  
E P A  M e t h o d  5 G a s  M e t e r i n g  S v s t e m  
Q u a l i t y  C o n t r o l  C h e c k  D a t a  S h e e t  

p 3 ~ 3  - 
- - 

J o b  i c  - +  D a t e  / / - 5 - 9  - c_; 
O p e r a t o r  %--I< M o d u l e N o .  c 

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  3L'1.<! i n .  Hg. .r = .. 45'7 r ^H@ / - Y &  i n .  W.C.  

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

0 . 5  
Y c n  = 1.786 [ l t r  ;b4501]  

7 

.. / i : 2  </ Y c n  - 

1 
I f  Y c n  i s  n o t  w i t h i n  t h e  r a n g e  o f  0 . 9 7  t o  1 . 0 3 .  # t h e  v o l u m e  

1 
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 .  

I 
) 

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  

Page 11 



INTERPOLL LABORATORIES 
E P A  Method 5  Gas  M e t e r l n q  S y s t e m  
Q u a l l t v  C o n t r o l  Check  O a t a  S h e e t  

D a t e  / ' I e / / 4 ? 3  

O p e r a t o r  A , ,d ,< J ALL #-/ Module No. '? 

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  module  a t  a  f l o w  r a t e  e q u a l  
t o  " H @  f o r  10 r n l n u t e s  b e f o r e  a t t a c h i n g  t h e  urn- 
b l 1  i c a l  . R e c o r d  t h e  Pol  l o w l n g  d a t a :  

- Bar p r e s s  2 3 0  i n .  Hg. - / . t30'/L ^ H @  / -7 f  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 :  

0 . 5  
Y c n  = 1.786 [( t m  ;b4601] 

7 "m 

If Y o n  I S  n o t  w i t h l n  t h e  r a n g e  o f  0 . 9 7  t o  1 . 0 3 ,  . t h e  vo lume  
m e t e r l n g  s y s t e m  s h o u l d  b e  l n v e s t l 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  4 0 ,  P a r t  6 0 ,  A p p e n d i x  A ,  Method 5 ,  S e c t l o n  4 . 4 . 1  

S - 4 3 2  

Page 11 



INTERPOLL LABORATORIES 
E P A  Method 5 G a s  M e t e r i n s  S y s t e m  
Q u a l i t y  C o n t r o l  C h e c k  D a t a  S h e e t  

b cc / zt F 
J o b  J D a t e  // 

o p e  r a t o r  o v ~ :  & / L ~ J J , ~ J ~ + '  Module No. [i 

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  urn- 
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 :  

I'/. 2 L - i n .  Hg. .T - Lfqh 5 
B a r  p r e s s  " H @  i n .  W . C .  

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

Y c n  = 

Y c n  = Sdi3Y 

I f  Yen i s  n o 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  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 . '  

C F R  T i t l e  4 0 ,  P a r t  6 0 ,  A p p e n d i x  A ,  Method 5 ,  S e c t i o n  4.4.1 

5 - 4 3 2  

Page 11 
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I n t e r p o l  1 Labo ra to r i es  . I n c .  

(612)  786-6020 

Nozzle Cal i brat i  on 

Data Sheet 

Date o f  C a l i b r a t i o n :  11-11-93 

Techni c i  an : Eugene Brennen 

Nozzle Number 1-3 

The nozz le  i s  r o t a t e d  i n  60 degree increments  and t h e  d iamete r  a t  each 

p o i n t  i s  measured t o  t he  nea res t  0.001 i n c h .  The observed read ings  and 

average a re  shown below. 

P o s i t i o n  Diameter  

( i n c h e s )  

Average : .I88 



I n t e r p o l  1  Labo ra to r i es ,  Inc. 

(612) 786-6020 

Nozzle Cal i b r a t  i on 

Data Sheet 

Date o f  Cal i b r a t i o n :  11-09-93 

Techn ic ian :  S c o t t  Bai  n v i  11 e  

Nozzle Number 4-3 

The nozz le  i s  r o t a t e d  i n  60 degree increments and t h e  d iameter  a t  each 

p o i n t  i s  measured t o  t h e  nea res t  0.001 i n c h .  The observed readings and 

average a re  shown below. 

P o s i t i o n  Diameter 

( i nches )  

Average : .I98 



I n t e r p o l  1  Labo ra to r i es  , Inc. 

(612)  786-6020 

Nozzle Cal ibrat ion 

Data Sheet 

Date o f  C a l i  b r a t i o n :  11-11-93 

Techn ic ian :  S c o t t  Bai n v i  11 e  

Nozzle Number 4-4 

The nozz le  i s  r o t a t e d  i n  60 degree increments and t h e  d iameter  a t  each 

p o i n t  i s  measured t o  t h e  neares t  0 .001 i nch .  The observed readings and 

average a re  shown below. 

P o s i t i o n  Diameter 

( i n c h e s )  

Average : -255 



I n t e r p o l 1  Labora to r ies ,  I n c .  

(612) 786-6020 

Nozzl e Cal i brat i on 

Data Sheet 

Date o f  C a l i  b r a t i o n :  11-11-93 

Techni c i  an: Sco t t  B a i n v i l l e  

Nozzle Number 4-5 

The nozz le  i s  r o t a t e d  i n  60 degree increments and t he  d iameter  a t  each 

p o i n t  i s  measured t o  t h e  neares t  0.001 i nch .  The observed read ings  and 

average a re  shown below. 

P o s i t i o n  Diameter 

( i nches )  

Average : .310 



I n t e r p o l  1  L a b o r a t o r i e s  , I n c .  

(612) 786-6020 

Nozz le  C a l i b r a t i o n  

Data Sheet 

Date o f  C a l i b r a t i o n :  11-10-93 

Techn ic ian :  Mark Kaeh le r  

Nozz le  Number 8-5 

The nozz le  i s  r o t a t e d  i n  60 degree increments  and t h e  d i ame te r  a t  each 

p o i n t  i s  measured t o  t h e  nea res t  0.001 i n c h .  The observed read ings  and 

average a re  shown be low.  

P o s i t i o n  Diameter  

( i n ches )  

Average : .301 



I n t e r p o l  1  Laborator ies,  Inc. 

(612) 786-6020 

Nozzl e Cal i brat i  on 

Data Sheet 

Date o f  Cal i b r a t i o n :  11-10-93 

Technician: Mark Kaehler 

Nozzle Number 8-6 

The nozzle i s  r o t a t e d  i n  60 degree increments and the  d iameter  a t  each 

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

average are shown below. 

P o s i t i o n  Diameter 

( inches)  

Average : .362 



I n te rpo l1  Laboratories, Inc.  

Temoerature Measurement Device 
Cal i bra t  i on  Sheet 

U n i t  under t e s t :  
Vendor &(.krnR ,Q - 
Mode 1  #/> //c9 / Ser ia l  Number /O 41 ? / ? f l ~  

. 
Range 00 OF Thermocouple Type 

Date o f  C a l i b r a t i o n  Technician &?/,& /(,, &A,, , 

Method o f  Ca l i b ra t i on :  

a C o n ~ a r i s o n  apainst ASTH nercury in qlass thernomeier using a thermostatted and insulated al uninua block dasl qned 
to provide uniforn tenoerature. The temperature is adjusted by adjustinq the voltage on the block heater 
cartridqe. 
Oleqa nodel CL-300 Type K Theraocouole Simulator which orovides 22 orecise teroerature eauivalent nillivolt 

0 slqnals. The CL-300 1s cold junction cofloensated. Calibration accuracy is + 0.1% of soan (2100 F l  .r 1 aeqrEc 
(for neqatlve temceratures add + 2 degrees.. The CL-300 simulates exactly the aillivoltaqe of a Tyoe K 
therrocouol; at the indicatee teroerature. 

OF = o f f  scale resDonse by u n i t  under t e s t    OF^ 
X d e v  = 1 0 0 ~ t  / (460t t )  

Desi red 
Temp (OF) 

Nomi na l  

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

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. 

Tem~erature o f  
Standard o r  

Simulated Temp [OF) 

G 
10 0 
AOCJ 
3<1o 
400 
- 0  
d o 0  
70 0 
Boo 
440 

/OO n 
/ i o  0 
a 

/3 0 Cl 
/L/aO 

/FO 0 
/ii ~n 
/700 
/a 00 

.-+L%xL 
A 0 0 0  

Response o f  
Un i t  Under Test 

(OF) 

-3 
93 

/ cj 7 
A$>e 
3 92 
99 2 
CLj Y 
6 6- r 

e;jco 
902 - 

/ /// 
/L/ 7 
/ ?  i 7  

i Y 2  A 
jC.7 4 3  

/LA 1 
17 /A 
/@/v  

/4n-7 
OL 
OL. 

Averages : 

Deviat ion 

A t  

3 
7 
3 - 
C? x 
b 
2L 
0 
1 
7 
i/ 
a 
/7 
r Z  

;tl 

7 
52 
- - 

4. qS 

i%j 

. d C  
u 

I LJjC 

. d 6  
, ' i 3  

-A3 
2 

0 

/-r 
/ V S  
A 
A 3 2  
,L/7 
u 
/ r O  2, 
/, o L 

L L 
2 

,30 - . 
,70 



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

Ternoerature Measurement Device 
C a l i b r a t i o n  Sheet 

U n i t  under t e s t :  
vendor R&iflr~ ZE*~T/~/L'L CPOT-J<-) 
node1 a& 110 7 S e r i a l  Number & i  0Q03) 

Range nd 20.10 ' OF Thermocouple Type 
Date o f  Ca l i b ra t i on  , ~ / 6 / q 3  Technician O u h 5  ~ ,Z$~SJ&.J 

Method o f  Ca l ib ra t ion :  

a Conoar ison aqains: ASTH nercurv in glass theraoaeter usinq a thernostatted and insulated aluninun block desi gnec 
to provide uniforn tenperatwe. The temperature is adjusted by adjusting the voltage on tne Biock heater 
cartridge. 

# Oneqa Hodel CL-300 Type K Theraocouole S l ~ u l a t o r  which orovides 22 precise tenoeratura eouivalent rillivolt 
signals. The CL-300 is cold junction conpensated. Calibration accuracy is + 0.1X of soan (2100 '~ )  1 degree 
[for negative tenoeratures add + 2 degrees. The CL-300 s~uulates exactly. the aillivol~age of a True K 
taernocouole at the indicat2d ten~erature. 

u n i t  I n  to lerance - )  
/ Uni t  was not i n  tolerance: reca l i b ra ted  - See new c a l i b r a t i o n  sheet. 

S-433 

1 2 

OF = o f f  scale response by u n i t  under t e s t  (OF) 

X d e v  = 100At / (46O+ t) 

Response o f  
U n i t  Under Test 

(OF ) 

+J- x 
203 * 
A 

66 i 
szg/ Bo3 

4% + a 
/6 28 * 

Averages : 

Desired 
Temo (OF) 

Nomi nal  

0 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

Dev ia t ion  

A t  (9) 

2 
L 
3 
1 
2 + 
L 
5k 
L B  /3 
757- 

3t 23- 
7 = *  dd- 

1'4 

. 
/ \  

f u.55) 

Temperature o f  
Standard o r  

Simulated Temp (OF) 

0 
/oo 
A0 
30.3 + ,+ 
/ado 
i / o  0 
/2o 0 

n o 0  
/'I130 
1500 
/6oo 

/300 + 

(%I 

* M 3  
-7x 
a 
. I  3A 
.23b 
5% 
. OgL 
.Sss 
.66> 

Zm 
q, %% A s 

-59 3 -- 
(,%95 



I n t e r ~ o l l  Laboratories. Inc. 

TemDe ra tu re  Measurement Oevi ce 
C a l i b r a t i o n  Sheet 

U n i t  under t e s t :  
Vendor 0 / ; 7  P l 7  A TfiT - zC'l 
node 1  I/>/.? ,* Ser ia l  Number 7 - 9  7 / ~ 6  
Range c - J . /&  :I OF Thermocouple Type /< 

Date o f  C a l i b r a t i o n  
/ a  - / L /  - 3 3  Technician S L  13 

Method of c a l i b r a t i o n :  

[7 Conoarison aqalns; A S T M  nrrirrv in (lass theracnetrr usinq a ttiernostat;ed and insulated alunlnul block deslqnrs 

to Drovlde uniform tlnrierature. The tenprratur: is adjusted by adJustInq the voltage on the block heater 
cartrldqe. 

I Omeqa Hodel CL-300 Tree K l h e r e c o u ~ l e  Slaulator rhich orovides 22 ~ r e c i s e  t m e r a t u r e  elulvalent 0 ~illivolt 

siqnals. The CL-300 is cold junctlon coaoensated. Callbration accuracy is ? 0.1% of SDan l2100 Fl ! I degrri 
(for neratiye tenoaratures add ? 2 degrees. The CL-200 si~ulates exactly the lillivoltaqr of a Type K 
thernocou~le at the indicated tenOerature. 

OF =tale response by u n i t  under t e s t  (OF) 
x dev - =t / (460  + t) 

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

S-433 

Response of 
U n i t  Under Test 

(OF 

- 0.7 
q , y  6 
J ;. ;-! . / . 
3 -.* .-I <-' <i - 
3 9 5  1 

&/ q :< 5- 
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%Type - P l a t  tube Ins#ction Sket 

P l t o b a  no, 22- 2 A 

I 1. ~xtcrrul tubing d i u e t r r  (D~) , 3/6 111. 
2. Base to Side A openfng plane (PA) , YbB m. 
3. Base to Side B opnlng plane (PB) f&2 IH. 

A l l  ent a= 

- 

Distance from ~ f t o t -  to Probe Components: Ir I ! 

10. Pitot to 0.500 IN. nozzle 

11. Pitot to  probe sheath 
i 

t 
12. Pitot t o  thermocouple (parallel t o  probe) T7 d d  a I :  
13. Pltot to  thennocouple (pkpendlcular to probe) . 7& 

. . 
I 

beets a11 EPA deslgn criteria thus 5 = 0.84 ' ' > 

D Does not neat €PA deslgn crlterla  - thus callbrate inunne7 
CB = 

  ate' of Inspection: Inspected by: 

CFR Title 40 Part  60 Appendix A Wethod 2 



1. External tublng diameter (Dt) 7.6 1n. 
2. ~ a s c  to S ide A opening pt ane (P*) I L / ~ ~ I R  
3. Base to Side B openlng plane (PB) t * m. 

A1 1 gnment : 

Distance from PItot to Probe Components: 

10, pitot  to 0,500 IN, nozzle 6 IN. 

sheath 3.08 IH. 

12, Pitot to thermocouple (parallel to probe) 7 n. 

K b l e e t s  a l l  EPA deslgn criterla thus Cp = 0.84 

/ Does not meet €PA design criteria - thus ca1 ibrate I n  wind tunnel 
Cp = 

 ate' of I nspe~ctlon: ~nspected by: 

CFR T i t l e  40 Part 60 Appendix A Method 2 



S-Type - P l a t  Tube I n s p ~ t i o n  S k t t  

:~r tosa 110.23-q 

1. External tubing diameter (D~) 1 t 314 Il. 
2. Base to  Side A opening plane (PA) /q&%9 IN. 
3. Base to Side 0 openlng plane (fi) 1 $46 0 111. 

Distance from  tot- to Probe Components: 

10. Pitot t o  0.500 IN, nozzle 1 ~.G<-IN. 
11. PItot to probe sheath Kl&--@ IN. 

12. PItot to thermocouple (parallel t o  probe) T . ~ @ I u .  

13. P l t o t  to themocouple (pkpendlcular to probe) 
. . 

; 74nIH. 

Meets a1 1 EPA design c r i t e r i a  thus r) = 0.84 

Does not meet EPA deslgn cr i te r ia  - thus calibrate I n  wind tunnel 
Cc = 

  ate' of Inspection: ~nspected by: 

CFFt Tit le  40 Part 60 Appendix A nethod 2 



Interpoll Laboratories, Inc. 
(61 2) 786-6020 

S - T v ~ e  Pitot Tube lnsoection Sheet 

Pitot Tube No. 2 

Pitot tube dimensions: 

I .  External tubing diameter (DJ 6 IN. 

2. Base to Side A opening plane (PA) y&d IN. 

3. Base to Side B opening plane (PJ +Lo IN. 

Distance from Pitot to Probe Com~onents: , -. .. . .-.- -. f * 

. . 

10. Pitot to 0.500 IN. nozzle 7sa IN. 

1 1. Pitot to probe sheath 3' IN. 
.- 

12. pitot to thermocouple (parallel to probe) 3#C7 @ I N .  

13. Pitot to thermocouple (perpendicular to probe) / 7bd IN. 

h e e t s  all EPA design criteria thus Cp - 0.84 
Does not meet EPA design criteria - thus calibrate in wind tunnel. 
CP - 

Date of Inspection: 

4- 7-43 
CFR Title 40 Part 60 Appenidix A Method 2 

Inspected by: 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date /o - 15- -93 
Technician 5-77 L % A N V / C C E  
Mercury Column Barometer No. / 
Aneroid Barometer No. ScbO 2D7 

1 
Has t h i s  barometer shown any consistent problems with cal ibrat ion? Yes/No. - I f  

yes, explain. No 

Actual Mercury 
Barometer Read 

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

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer t o  be calibrated should be placed in close 
proximity t o  the mercury barometer and l e f t  t o  equi l ibrate  fo r  20-30 minutes 
before cal ibrat ing.  Aneriod barometer w i  11 be calibrated to  the adjusted 
mercury barometer readings. S-312 

Ambient 
Temp. 

Temperature 
Correction 

Factor 
Adjsted Mercury 
Barometer Read 

I n i t i a l  Aneriod 
Barometer Read 

Difference 
(Pba-Pbm) 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Technician bv LS K ~ ~ L J ~ J A  >J 
Mercury Column Barometer No. Lpg I 
Aneroi d Barometer No. 902 ZLOO 

Has this barometer shown any consistent problems with calibration? Yes/No. - If 

yes, expl ai n. 

/ 

Has problem been alleviated? Yes/No. How? 

Difference 
(Pba-Pb,) 

1 0 3 .  

1 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. S-312 

I 

Actual Mercury 
Barometer Read 

27.0 v 

Temperature 
Correction 
Factor 

, / I  7 

Ambient 
Temp. 

7 

Adjsted Mercury 
Barometer Read 

2r.qLt 

Initial Aneriod 
Barometer Read 

.2S- 77 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Date 5-13.573 

Technician 
I 

Mercury Co1 umn Barometer No. X A L 3  - /  
Aneroid Barometer No. . T 6 0  8 /A 

/ 

Has this barometer shown any consistent problems with calibration? yes@ If ( 

yes, expl ai n. 

Actual Mercury 
Barometer Read 

Has problem been alleviated? YesjNo. How? 

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. S-312 

Ambient 
Temp. 

Temperature 
Correction 
Factor 

Difference 
(Pba-Pbm) 

Adjsted Mercury 
Barometer Read 

Initial Aneriod 
Barometer Read 















View Looking Nodh 





APPENDIX C 

FIELD DATA SHEETS 





I M T E R P O L L  L A B O R A T O R I E S  - € P A  METHOD 2 F I E L D  D A T A  S H E E T  

J /?(a; - ,?.'; ,<,= 

S(,c,-cz ' ' 7  ,/>fl,:.), lL,>?L ; % < / l ; i (  

.,- -7 . 5 7 
T e s t  I' Run i_'i D a t e  . 

i ' r  
S t a c k  d imen .  /J I N .  

D r y  b u l b  J i S  O F  Wet b u l b  !Q O F  

Manomete r :  a Reg. 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 3 % i /  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 s  S L ~  4 -X% 

P i t o t  N o . 2 2 b 4 L  c P )?(-/' C) 

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 = e l e c t r o n i c  



INTERFOLL LAFORATCRIES EPA i lETHOD 5 /17  SAMPLE LOG SHEET ---- - - -- 

/I['< . ,I.. - . .- z:- :+ J c b  ,- c. : ,'- t].st= . -! T o s t  ' Kurt 7 
I= ,.lJurce - < : / - & ~ . 3  l;).:.? ,.. A .. /I..' c 7 - - ~ J G .  c r f  t ravEi-5s p o l n t s  , 

Method 1 - 5 6  F l l t e r  h o l d e r :  !:::*Ji> F i l t e r  t y p e :  ,g : f - ' -~ j> -F - .~ -L  

S a m p l e  T r a i n  Leak Check: 

P r e t e s t :  ( 65.02 cfm st 15 i n .  Hq. (vat) a 
F ' o s t e s t :  - C;.,,?G cfm a t  . i n .  Ha. (vat) g 

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

t4o.s o f  f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  ( 5 )  

5Gi 52 1 a c e t o n e  
0 o t h e r c s )  

N u .  of p r o b e  wash b o t t l e s :  I 
S a m p l e  r e c o v e r e d  by: , L I  

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

I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Eiag pump N o .  32b ,Box N o .  2 C7 Bag Ncr. / 
Bag Material: 5 - l a v e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L - 
P r e t e s t  l e a k  c h e c k :  0 ~ 7  c c / m i n  a t  i n .  Ha. 

Time s t a r t :  L C ~ ~ C ,  (HRS) Time end :  123<- (HRS) 

S a m p l i n g  r a t e :  , c c / m i n  O p e r a t o r :  ‘9- 2 
d S/N G +  OZ 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  o u t l e t :  A 

C F - ( : I ~ ~  





I N T E R P O L L  LABORATORIES EPA METHOD 5 /17  SAMPLE LEG SHEET -- -- 

J C.G h7('J - ,+-c-- ,I- ~ s t =  11-7 .G 7 ~ ~ s t  ( R L ~ ~  Z- 
S O C I ~ C E  (7  p t . c / -  L ~ , : ~ . J . C  L-j,:/Lyc rJo. c f  t r a v ~ t - 5 s  p G l n t s  7-3 
t-:eth~gd /-c, 6 F l  1  t ~ r  h o l d e r :  , .7' , ,r j j  F i  l t e r  t y p e :  L ~ L ~ J ~ J ,  L , .,j<.- 

S a m p l e  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 )  1 
F ' o s t e s t :  - 3 . a ~  c f m  a t  5 i n .  Hg. (vat) g 

F ' a r t i c u l a t e  C a t c h  Da ta :  

t4a.s of  f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  ( 5 )  

-5'572- a c e t o n e  
jl o t h e r  ( 5 )  

No. of p r o b e  wash b o t t l e s :  I 
S ample  r e c o v e r e d  by: 5, ;i 

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

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

Fag F'ump N o .  2 3  4 BG;: N o .  .2 G No. 2, 

Bag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i r e :  44 L - 
F ' r a t e s t  l e a k  checl:: c)O cc / rn in  a t  I !, i n .  Hq. 

Time s t a r t :  (HRS) T i m e e n d :  1 5 1 7  (HRS) 

S a m p l i n g  r a t e :  , c c / m i n  O p e r a t o r :  5; ,-';3 
C: 

S / N  of  0, A n a l y z e r  u s e d  t a  m o n i t o r  train o u t l e t :  C, 





INTESPOLL LAFORATCRIES EPA METHOD 5/17 SAMPLE L O G  SHEET ---- - 

J 4<'< - F c - 7  /' D c t ~  I I - ? - c ~ ~  Test 1 Run 7 
~.,>c~~-cE c.: sLlL,; G ; ~ L , ~ = , :  3-2,s c /C NG. o f  t r a v ~ t - 5 s  p o i n t s  JY- 
Kethod  - 6 Fl 1  t e r  h o l  det- : cvd A<> F i l t e r  t y p e :  C;-b.tj\ r ' - t r + ,  

S a m p l e  T r a i n  Leak Check: 

F'retest: ! (:).C)Z cfm a t  15 i n .  Hq. (vac)  
F ' o s t e s t :  - cfm a t  i n .  Hg. (vac) 88 

F ' a r t i c u l  a t e  Catch Data :  

I4o.s of  f i l t e r s  used: Recovery s o l v e n t  ( s )  

b&i>- a c e t o n e  
0 o t h e r c s )  

Nu. o f  p r o b e  wash b o t t l e s :  I 
Sample r e c o v e r e d  by: SL 13 

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

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  

Sag Fump No. 3 3 BG;: N o .  2 Bag No. 3 
Bag Material: 5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

F ' r e t e s t  leal: c h e c k :  0 c c / m i n  a t  1.1- i n .  Hg. 

T i m e  s t a r t :  / \  -7 .- 

,> '> (HRS) Time end: /73:? (HRS) 

Sarnpl i nq r a t e :  GdG c c / r n i n  O p e r z t o r :  - C C ~  

8 
S/td of 0, A n a l y z e r  used t o  m o n i t o r  t r a i n  o u t l e t :  - 





I n t e r p o l  1 Laborator ies 
(612)786-6020 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

Job 19 I 5 / ~ ; r a / I d  +@ate // -4113 Bar. pressure 2q,  5 1 1N.HG. 

Test  ~ o c a t i o n / L  a/# Fuel Type P'c+?C Sample T r a i n  No. ) 
D F O ~ P  S ~ L K  Technician3iEfFJEA~5Ra*rPump No. 

W' 

4 

/W Yes a No 

/ Yes / No 

/ Yes /7 No 

/ Yes D No 

/ Yes ff No 

/ Yes fl No 

T;r Yes /7 No 

/ Yes /1 No 

/ Yes fl No 

fl Yes fl No 

/ Yes /7 No 

D Y ~ S  a NO 

// Yes D No 

/ Yes T;r No 

/ Yes E7 No 



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

J o b  , ,;:;;; 
n 

S o u r c e  / /..::..:;.< .>..: -- 

T e s t  R u n  A D a t e  ,' - c " . ' ; 3  

S t a c k  d i m e n .  1 6 1  ( 
/ / - ,  I N .  

D r y  b u l b  3:s O F  W e t  bulb/% O F  

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

B a r o m e t r i c  p r e s s u r e  ??.J-,; i n  H g  

S t a t i c  p r e s s u r e  -- 2- ~3 i n  WC 
/ 

O p e r a t o r s  S c r 3  . k 3 s  

P i  t o t  No. I?< -.-i c p  . $ Y &  

R o r  nothing = reg. m a n o m e t e r ;  S= e x p a n d e d ;  E = e l e c t r o n i c  S - 3 9 2 1  

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

! 

:-T 

- - 1-7 

7 fj /" 1, 
1; ,-: 

\ '. 
, a 

.-..' 

E l e v a t i o n  1 I 
\/ i ew 

27 y D r a w i n g  
a r r F  T e e +  C < + n  L 



-- 

'-lo R o r  n o t h i n g  = reg. manometer; S= e x p a n d e d ;  E=electronic S-3921 

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

j o b  /4(;71 - fi:.,,: 

. -- s o u r c e  (' A&,&'cJ~ F/LXL z- :- 
T e s t  Run ,.' D a t e  ,,' - 5 -:,' 7 

S t a c k  d i m e n .  3 (-t - i --- I N .  

D r y  b u l b  2 / r  O F  Wet b u l b  K G  O F  

M a n o m e t e r :  Reg.  E x p .  E l e c .  

B a r o m e t r i c  p r e s s u r e  3 ' / -5 - /  i n  H g  

S t a t i c  p r e s s u r e  7 @ . I \  i n  WC 

O p e r a t o r s  5 ~ 2  7 3 3  

p i  t o t  N O ~ U ' - C ( ' J  c P .. ;'.r c 

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

\ 

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

!3 
D r a w i n g  

" o f  T e s t  S i t e  



I n t e r p o l  1 L a b o r a t o r i e s  
(612)786-6020 

Source Layout Skerch Draw North Arrow 

X Emrssion Poinr 

I Sun Locar~on Ltne MINIMUM MAXIMUM I 

COMMENTS , 
lCqo /J  n c ' i  ,ptoc&/ <+i~,-,, 

?) 

] SIGNATURE 
TITLE DA TE VERlF /ED BY DA TE 



I N T E R P O L L  LABORATORIES  - EPA METHOD 2 F I E L D  DATA SHEET 

J O ~  cS/ 6'. 6"d  FWLW ,, PW 
s o u r c e  b0. I ~ D I ~ s ? ~ & &  

T e s t  2 R u n  D a t e  //-;0--$?.3 
S t a c k  d i m e n .  105. < I N .  

~ r y  b u l b  32/ O F  w e t  b u l b  - o F 

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

B a r o m e t r i c  p r e s s u r e  29 .  S& i n  HCJ 

S t a t i c  p r e s s u r e  --. 22/ i n  WC 

O p e r a t o r s  

P i t o t  N O .  

11 Temp.  m e a s .  d e v i c e  & S/N: (1 T i m e  e n d :  
-- - 

R o r  nothing = reg. manometer; S= expanded; E=e7ectronic S - 3 9 2 1  



I N T E R F O L L  LABORATORIES EF* METHOD 5/17 SAMPLE L O G  S H E E T  

-. - 
J O ~  /E.L;,ccuU,~ Fd.-rLs dY4k'>'- P a t e  / / - / ~ - C j 3  T e s t  -2. R R ~ I  Y 

,' S o u r c e  A/ .  / BL3,, /+v / <AL.c/~L NG. of t r a v e r s e  p o i n t s  2zY 

M e t  hod F i l t e r  h o l d e r :  y ' - & / a q ~  F i  1  ter  t y p e :  7. lf 6, / 

S a m p l e  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 :  -d_~?.c.'L cfm a t  / L  i n .  Hg. ( v a c )  - 

P a r t i c u l a t e  Ca tch  Data:  

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

-.!q & a c e t o n e  n o t h e r ( s )  

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  b y :  , G , , / ( ~ A ~ ~ ~  f L ) . D ~ C ~ & < ,  t 

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

Impinger  N o .  1 5-73 1 9 0  7 3  
I 

Weight ( g )  
I t em 

Impinger  No. 2 

Impinger  No. 3 

Condenser  

D e s i c c a n t  1q-J.a /ri87 93 

F i n a l  

..-. ._-_-_-_-____------------------ -... 
T o t a l  .- .---- -- -- - .. .---. . ___---___-..---_____.. - ...----- ---... - ..... ..... 

,,...-.,A- -.,..-.. - 1  86 

T a r e  D i  f + e r e n c  

1 

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

Bag  H a t e r i a l :  5 - l a y e r  f i luminized T e d l a r  Size: 44 L 

P r e t e s t  l e a k  check:  0 c c l m i n o t  i n . H g .  

Time s t a r t :  (HRS) T i m e e n d :  f37/3 (HFC'S) 

Ssnp l  i ng r a t e :  L/m cc lmin  Opera to r :  / I /~ / [UA,  LN 
S/N of OZ Analyzer  u s e d  t o  moni tor  t r a i n  a u t l e t :  2 

CF-023 





INTEHFOLL LABORATORIES EFiA METHOD 5/17 SAMPLE LOG SHEET 

1 J o b  /f. C' /~ . r -u . /  /%.-4j,"--t; - -  Date  kfl-: '/j T e s t  2 Run 
' j s o u r c e  . . / G '  / / s&,_&. -Nor"of t r a v e r s e  p o i n t s  Ly' 

Method 1- F i  1 t e r  h o l d e r :  yYd/&<'rcc F i l t e r  t y p e :  Y / ' ~ / F  

I 
I S a m p l e  T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c f m  at 15 i n .  Hg. ( v a c )  
P o s t e s t :  -Lo.dt cfm at / 2 i n .  Hg. ( v a c )  m 

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

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

<78/ )D a c e t o n e  
0 o t h e r ( s )  

No. of p r o b e  wash b o t t l e s :  1 ' .  
Sample r e c o v e r e d  by: /h,/&,L/-+J. ao4dc,- 

f 

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

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

Bag Pump NO. W4- BOX NO. 2 ~ a g  NO. Z 

Bag Material: % l a y e r  h lumin ized  T e d l a r  S i z e :  44 L 

P r e t e s t  leak check: C> cc/min a t  i n .  ~ g .  

T i m e  s t a r t :  0yqg ( H R S )  Time end:  ( H R S )  

Sampl ing r a t e :  v40& cc/min Opera to r :  A ~ ~ ~ W ! ( O , T  

S/t4 o+ 0, ~ m a l y ; e r  u s e d  t o  monitor  t r a i n  o u t l e t :  2 



O a i r  
iJ ; a =  
I= r - ;r  
2 a r a  

O S U  
J 



INTERFOLL  L A B O R A T O R I E S  EFiA METHOD 5/17 SAMPLE LOG SHEET 

i , J o b  &-$ /rw.6/- :.&& / &/Ls, ~ ' = f & )  Dote / I - / 0 - 9 3  T e s t  2 Run 6 
'k s o u r c e  .dc, / /$gL./? No. of t r a v e r s e  p o i n t s  2c/ 

Method f i l t e r  h o l d e r :  ? ' 'LAC5  Fi  1  ter  t y p e :  y / ' d  , 9: 

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 :  - ~ @ ~ o z  - cfm a t  / y  i n .  Hg. 

j 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 s o l v e n t  ( 5 )  

- 4L  p a c e t o n e  
0 o t h e r t s )  

No. of p r o b e  wash b o t t l e s :  I 
Sample  recovered b y :  4 ,  /(-A /4b + 0. 1 A*- 

Condensate Data: 

Integrated Gas Sampl ing Data: 

Hag F-ump N o .  ~ 4 4  Box No. 20 Bag No. 3 

Bag  H a t e r i a l :  5 - l a y e r  CIluminized T e d l a r  Size: 44 L 

F r e t e s t  leak check :  3 cc/min a t  i n .  Hg. 

Time s t a r t :  / (HRS) Time end: / L Z O  (HRS) 

Sampl i n g  rate: VOD cc/min Opera to r :  A{/{UJ~ /w 

S/N of O= A n a l y i e r  u s e d  t o  monitor  t r a i n  o u t l e t :  3 
CF-023 



i. - 
. Y O  

5 1. 
L Z; 

. W L a  W e -  - a .u * c c u  
- = a  

a &a= 



In te rpo l l  Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Fie ld  Data Sheet 

Job A-CS; / ,E&F Date / / - I 0  - 73 Bar. Pressure 2 9 %  J-\/ IN .HG. 
/ 

Test  Locat ion S + L ~ ~ / ~  Fuel Type /( ,G..n,,rdas Sample Train No. i%e 

/v;. , (/Lh+.)Technician a .  U ,  Pump No. 27  3 

Leak Rate 

D yes a NO 

/ Y e s  = N o  

/ Yes No 

D YYS a NO 

yes a N O  

/ Yes /7 No 

/ Y e s  = N o  

/ Yes No 

/ Yes /7 No 

/ Yes fl No 

/ Yes No 

24 

25 

26 

2 7 

/7 Yes /-7 No 

/ Yes U No 

/ Yes ' /7 No 

/ Yes D No 



I N T E R P O L L  L A B O R A T O R I E S  - E P A  M E T H O D  2 F I E L D  D A T A  S H E E T  

J o b  / , l l < Q . ;  . ,j->.,K 

S o u r c e  ~ 3 .  .~71.<,7 fiL-,-<-  ALL‘: 

T e s t  Run 2 D a t e  . / / . / z . : ; ' T  

S t a c k  d i m e n .  -5 4 I N .  

D r y  b u l b  ]qf O F  Wet  b u l b  O F  

M a n o m e t e r :  @I R e g .  U E x p .  I3 E l e c .  - 
,Lr ( B z r o m e t r i c  p r e s s u r e ;  i n  Hg 

S t a t i c  p r e s s u r e  - .. TS' i n  WC 

O p e r a t o r s  .%a ! = 
P i t o t  No. 2Zb1  - G C p  .+(o 

C- 20 R o r  n o t h i n g  = r e g .  m a n o m e t e r ;  SI e x p a n d e d ;  E - e l e c t r o n i c  S - 3 9 2 1  

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

-.. 

A 5 
I 
$ D r a w i n g  

o f  T e s t  S l t e  

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

7 

I 



I N T E R F , O L L  LABORATORIES - E?A METHOD 5 1 7  SAMPLE L E G  -- SHEET 

,- , . 
,,-/'/ '? 5 - gL:,z C ) G ~ E  : ' - 'C - .? TEE= 5 ~ ~ ! r ~  J ctb 

Z . O L \ ~ C E  'l? .?2,-*L.,y /->,::,<..L < ; / c / <  
. -  

No. of  t r a -~ ,E t - ss  p s l f i t s  .>?- 

r :e thod /- iL, c F i  1  t z r  P I G ~  der-: 4,9:9>j F i  1 t ~ r  t y p e :  . , c - , ; ? ~ :  

S a m p l e  T r a i n  Leak Check:  

P r e t e s t :  (. 0.r:);  c fm a t  15 i n .  Hq. ( v z c )  
/'I 

F o s t e s t :  - B! 
C - G . ' c f m a t  c; i n . H g .  ( v a c )  

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

t4o.s of f i l t e r s  usad: R e c o v e r y  s o l v e n t  ( 5 )  

&YZ0 a c e t o n e  
[I o t h e r c s )  

Na. of p r o b e  wash b o t t l e s :  I 

S a m p l e  r e c o v e r e d  b y :  SLg  

I 
C o n d e n s a t e  Da ta :  

Dif f  e r e n c ~  

I m p i n g e r  No. 2 

I I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Fag Fump No. 22 A- Eo:: NO. 9 Hag No. 

Bag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L  

I P r e t e s t  l e a k  check: C j a  c c / m i n  a t  i n .  H a .  
1 

T i m e  s t a r t :  L ) ~ c <  ( H F i s )  Time end:  //OG ( H R S )  

Sarnpl i ng r a t e :  0 c c / m i  n O p e r a t o r :  .T 
S/N o +  0= A n i l y z e 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 :  



a - 
.-a 
a IZ 

W e -  =/ - =;a J - -  



INTERPOLL LAEORATOEIES €?A METHOD 5 /17  SAMPLE LOG SHEET -- - -- 

.i: ( 7 : - , - ,-i.., ,- [,,tE - , 7  5 . 3  ,-* 

.J ob . _ ,  - Tes t  > Run 2 - '  . - - .  
' ~ . G C I ~ C E  ,( - / ' - - ' C ' . C  

.- -, /-LC: < r4o. of tra.*,et-se p a l  n t s  3 - '  - 
r:ethod , F l l t e r  h o l d e r - :  d- .L..I jJ F i  1 t e r  t y p e :  e;;."Cj =i,fl-c,- 

Sample T r a i n  Leak Check: 

F ' r e tes t :  ( 0.02 c fm .st 15 i n .  Hq. ( vac )  
F 'ostest :  - B 

Q.CC cfm a t  / i n .  Ha. ( v a r )  

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

t4o.s o f  f i l t ~ r s  used: Recovery s o l v e n t  ( 5 )  

6013 a acetone 
n n t h o r  ( G )  

No. o f  p r o b e  wash b o t t l e s :  I 
Samp 1 e  r e c o v e r e d  by: 

Condensate Data: 

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

0 
Fag Fump No. P A  i3o;:No. / Eag No. A 7 

Eag M a t e r i a l  : 5 - l a v e r  Alc iminized Ted la r  S ize:  44 L 

F ' r ~ t e ~ t  leal:: check: /5;la cc /min  a t  ' in.  ~ q .  

7e-7 
Time s t a r t :  //-?c? (HFrS) Time end: / J J L - -  (HRS) 

// 

Szmpl ing r a t e :  , cc/rn in Operator :  5- .'c/J 

S/N o4 O2 A n z l y z s r  used t o  mon i to r  t r a i n  o u t l e t :  

CF- ( : I~T  





INTERFGLL L A B O R A T O f i i E S  E s A  METHOD 5 /17  SAMPLE L O G  SilEET 
I ---- -- 

, ,, /?(":-\ .- I -  - - (-. . '.- 
E . ,~L I~  C E  ,/? > > L . L , ~  TI,:-, a L  j ,,/< ./- 
E e t h o j  .by,  c F l  1  t e r  h o l  der  : ( i - c : . ~ j ~  

. , 
. . -, ' . -:: 4 

[):,at E , 7 T ~ s t  A- RLI~I -3 

No. o f  t r a ~ v ~ ~ r s e  p o i n t s  A 7-;. 

F i  1 t e r  type :  ,% r_,*<? ,T.~,.- - 

i 
Sample T r a i n  Leak Check: 

F ' re tes t :  ( 0.(:12 c f m  a t  15 i n .  Hq. f vac j  g 
F'ostest:  - 3-,= c f m  a t  l c  i n .  Ha. ( vac )  a 

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

t4o.s ~f f i l t e r s  used: H ~ c o v e r y  s o l v e n t  ( 5 )  

- L j  5 -1 p acetone 
0 o t h e r  (s) 

No. o f  p r o b ~  wash b o t t l e s :  I 
Sample recovered by: 3- L< 

I Condensate Data: 
I 

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

1 
~ : a g  Pump ~ o .  22 R ~ o ; :  NO. 9 E Z ~  NG. 3 
Bag H ~ t e r i a l :  5 - l aye r  Alumin ized Ted lar  Size: 44 L 

1 P r e t e s t  l e a k  check: f30 cc/min a t  i n  ~ g .  

Time s t a r t :  3 -  (HRS) Time end: / 5 - < /  (HRS) 

Sampl i ng r a t e :  , / 7 ~ t t )  cc/rnin O p ~ r a t o r :  , (~.8 
S I N  o i  O1 A n e l y z r r  used t o  moni tor  t r a i n  o u t l e t :  8 



a - 
. a n  
a r P  

c x i  
W L a  
2 - -  - a . I )  

U) - L u  
- 0 1 0  

a an= 
t- 
a 

-1 

: I- 

Ln 
W 0 -  - = a  
cc (+ 

0 u r  
I- L a L  
C: at?- 
x . -  - 
0 a i r  
in i a =  
-.s .%-a 
-1 =.an 

CI LTO 
-1 I 



Interpol1 Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Fie ld  Data Sheet 

Job 4L-5 / ~ k - c I & j  ,e 
/ &.. Date /f-ld-C73 Bar. Pressure -77,55 IN.HG. 

Test LocatioA B ?g/p Fuel Type (76 .A C-  Sample Train No. I 
- !~PO<P 5?~& Technician TE~F,L?ERG~#u~~ No. 4 

&?-Yes a No 

Yes 0 No 

Yes 0 No 

Yes 0 No 

r;l Yes a No 

/7 Yes 0 No 

/ Yes fl No 
/ Yes No 

/ Yes /_77 No 
fl Yes No 

/ Yes /7 No 

fl Yes /7 No 

Yes /7 No 

/ Y e s  / 7 N o  

Yes r /  No 

fl Yes /7 No 

fl Yes /7 No 
/ Yes U No 
r /  Yes /1 No 



INTERPOLL LABORATORIES - EPA METHOD 2 FIELD D A T A  SHEET 

J o b  , 3 C .  5 -,&<;,A ?. 
sou rca-;(. r <-  -. ,4. ,- 3.Jc r 
T a s r  2 Run D a t e  :*= ' - 7  

S t a c k  d i m e n .  :,.L/ I N .  

~ r y  b u l b  ZC? O F  Wet b u l b  13 O F  

M a n o m e t e r :  El Reg.  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  .75.1< i n  Hg 

S t a t i c  p r e s s u r e  - .7 Y i n  WC 

O p e r a t o r s  i ~ / 3  4 -7/3 
P i t o t  NO.J.~L'-C/ c,, - y l /  

- 
r 

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

. . .7 , > 
i 

4 z  @ ) 
v/i - 

P i3 

c- 28 R o r  n o t h i n g  = reg. m a n o m e t e r ;  S= e x p a n d e d ;  E = e 7 e c t r o n i c  5 - 3 9 2 1  

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

! 

I 

P o i n t  
D i a m e t e r  

... - .................................................................................... 

OP D r a w i n g  
n f  T P F ~  S i t e  

D i  s t a n c e  
f r o m  S t a c k  
W a l l  ( i n )  

D i  s t a n c e  
f r o m  End o f  

P o r t  ( i n )  

%I.%.>....:....- ................................................. ..? 7.....=...>7..... ?...... ..... - -. - - - - - - - - - - .:. ............ ....:. ... .......... . .......... ...... .. .. .. .. .. .. .............. ... ....... .. :. ...,..,,.,, : ..,..:.. ..,,.. . ......, . ,...:: :..:: ..........., : ......,.... : ..,.,....: ....,....,..,.. :. P o r t  l e n g t h :  L 1 . d ~  i n .  .......................................................................... 

/ ~ o j -  

./b/C 3-  j~ 7. AT 
. 

T i m e  s t a r t : o y ~ ?  h r s  

.13 
-77 
Z E  
. > L  7 > 

3Y 
,J? 
. (f 
Z (f 

/ / , /  o I 
,/3 fi - f? 
>bj. L/ 5 
.L.+ 7 

i3 

y?/  
- ? ?/ 

- 

2 3 /  
'3 /7/ 
2 3/  

7 . 7 1  

? 3.2 
- 2 3 7  

4 

7 - 
/ 

f 
, 
F 

i 
2 

3 
L; 

I 

7 

. 24 I 

-31 

,32 
11 3 ' (  

1 

Temp. meas.  

,34 c 
.- 3 0(/ 

, grq 
- + i L  

2 .3 /  

2 3/-" 
'? ,7 o 
.-I 

I 

~ . / L T  

/[, -. :y? 
2 & 2  - yc7 
2 2 - C / ~ /  

,- 3 0  

I 

- 

I 

I 

I I  

I 

4 

' 3 ~ .  DCP 

~75.7 
33 6-j 

I 

d e v i c e  & S/N: ;)/i, ; f i ~ ~ V c ~ ~ d - 2 5  

- 
w)5 -W 

A c 1.4 
2> c,+-h 

1) T i m e  e n d :  ~ ? i 7 : ~  h r s l  



I N T E R P O L L  L A ~ ~ O R A T O R I E S  - E P A  M E T H O D  2 F I E L D  DATA S H E E T  

J o b  &?"< ,.C&p- 

- . / s 0 " r e p  - ,L ,/:2~*L79-<: ,+ :,L. p e ~  5.- c ,. - 
T z s t  j Run  &- D a t e  / / - / O  '.73 

S t a c k  d i m e n .  <?< I N .  

D r y  b u l b  2 ' 3 ~  OF Wet b u l b  /% O F  

M a n o m e t e r :  B 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  3 7 - 6 -  i n  Hg 

S t a t i c  p r e s s u r e  - .'73 i n  WC 

O p e r a t o r s  .i-3 -tsT6 

P i t o t  No .  73-L"-&./ C p  . f C ( L 1  

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 x e 7 e c t r o n i c  S - 3 9 2 1  

- 

C r o s s - s e c t i o n  
\ J i  e w  

A .- 

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

"& 

I 

9 
D r a w i n g  

c- o f  T e s t  S i t e  



I n t e r p o l  1 Laboratories  

Draw Norrh Arrow 

Sun Locar~on L~ne  

I 

I ) :  

i 

I 

MIhllMUM MAXIMUM 
OsE$VEFllS NAME (PRINT) =,+ fi>-x~7377%7~7f-, 

COMMENTS 
L% /2 H y c / f , ~ & &  : 0 tifI'- #h'I ,Ttj 

/ I 
/ ,  - ,  

,' A ~ / - f ~ / & n n C ,  

I HAVE RECE/VED/A COPY OF THESE OPACITY OBSERVATIONS 
SIGNA TURE 

VERIFIED BY TITLE 

D 4  TE 
/ [ .,- 74/2 

DA TE DA TE 



INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET 
J o b  ./7i5 / f ,  /=", A > ,  A f , z ,  

S o u r c e  A'. L- 13~'. lei. / < f ~ c c k  

T e s t  Run @ D a t e  , ' / . / / - f3 

S t a c k  d i m e n .  /O J-I J-  I N .  

D r y  b u l b  3 9 7  O F  Wet b u l b  - F 

M a n o m e t e r :  ,$Cf Reg .  (7 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  %9<33 i n  Hg 

S t a t i c  p r e s s u r e  .- , 3jy i n  WC 

O p e r a t o r s  A,  Xn--&(O& t .9. D P ~ H ~  
/ 

P i t o t  N O .  a ? \ / - 9  C P t 8 c/ 

C-31 R o r  nothing = reg. manometer; S= expanded; E=e 7ectronic S-392,l 

L. 

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

.p A' ~~ L 
Lc-lddrl 

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

D r a w i n g  - n f  f o e +  C i f n  



INTERF'OLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET -- 

Jch / c >  ,/E 
- , 6 ,-a,./ &r/t.-~ , r / ~ w  Dzte /f-//-'?j Test  7 Fiun ( 

e - , .~- turc~ 4 3 .  i / LT&,LL No. o f  t ravErse  p o i n t s  l c /  
Eet h ad F i  1 t e r  ho l  der : Y"'6/lcsJ F i  1 t e r  type :  ~ " 6 - f  

Sample T r a i n  Leak Check: 

P r e t ~ s t :  ( 0 .152  cfm a t  15 i n .  Hq. (vac)  
F'ostest:  - ~ a , ~ L c f m  a t  ( ( 3  i n .  Ha. (vac)  & 

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

t4o.s of f i l t e r s  used: Recovery s o l  ven t  ( 5 )  

L 000 $3 acetone 
0 o t h e r  (5) 

No. of probe wash b o t t l e s :  I 
Sample recovered by: -,, &/J. )hq&- 

# 

Condensate Data: 

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

r a g  Pump ~ o .  Q-CIA ~o;: NO. Bag NO. 1 
Bag M a t e r i a l :  5- layer  Alumin ized Tedlar Size: 44 L 

P r e t e s t  leal: check: 0 cc/min a t  i n .  HQ. 

Time s t a r t :  ~5 50 (HRS) Time end: c/p (HRS) 

Sarnpl i n g  r a t e :  YCD cc/rnin Operator: / I ~ ~ / < ~ L / Z @ ~ ^  
S/N o f  O2 Analyzer used t o  moni tor  t r a i n  o u t l e t :  2 

cF-(:12: 





I N T E R P O L L  L A B O R A T O R I E S  E P A  METHOD 5/17 SAMPLE LOG SHEET -- - 

J ot, 4 l - >  / E . 6 f r ; ~ c d  t a  L- / r . ~ ,  4 Date / / - / / -93 T e ~ t  3 R u n  'L - 
C - . 'JCI~CE - 

, d c \ .  L &,/- / <+',.A No. of  t r a v e r s e  p o i n t s  
Rethod 

zy  - 
F i  1 t et- h o l  d e r  : y"L'/, . , F i  1 ter t y p e :  u'. 4 -75 

S a m p l e  Train Leak Check :  

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hq. ( V S C )  

F o s t e s t :  _ t ) , G t  cfm a t  /a  i n .  H q .  ( vac )  
& 
B-- 

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

N o - s  of  f i l t e r s  used: R e c o v e r y  s a l v e n t  (s) 

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

No. of probe wash b o t t l e s :  I 
S a m p l e  r e c o v e r e d  b y :  / ~ , / ( ~ d . l , [ ~  J A. J I ~ D W ~  

/ 

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

C o n d e n s e r  

I n t e g r a t e d  Gas S a m p l i n g  Data: 

Rag Fump No. %'?44 Box N o .  2 Brg No. 7, 

Eag Material: 5-layer A l u m i n i z e d  T e d l a r  S i z e :  44 L 

P r e t e s t  l e a k  c h e c k :  * c c / m i n  a t  LO i n .  HQ. 

T i m e  s t a r t :  ) @ / I  (HRS) Ti m i e  e n d :  ]/ZV (HRS) 

S a m p l i n g  r a t e :  YoO c c / m i n  O p e r a t o r :  -/dl/L& 

S / N  c j f  O=, A n a l y z e r  u s e d  t a  m o n i t o r  t r a i n  o u t l e t :  $ - 
CF-CIZT 





INTERF'OLL LABORATORIES EPA METHOD 5 /17  SAMPLE LOG SHEET -- - -- 

Jclb A(.< /r rC . e/c-,L &r k&. & ~ 3  D & t ~ / / - / / - ~ j 3  T ~ s t  7 Rcln 3 - 
' = . o c I ~  c E d' Z GO, /A r.lo. o f  t r a v e r s e  p o i n t s  L$2 
n e t h o d  F i l t e ~ t ~ ~ d ~ ? ~ $ ' ( j / ~ r <  F i  1  t ~ r  t y p e :  Y " GP F. 

S a m p l e  T r a i n  Leak  Check :  

F r e t e s t :  ( C).OZ cfm a t  15 i n .  Hg. (vac)  P 
F ' o s t e s t :  - ~ ~ , c J Z  cfm a t  i n .  Ha. ( v a c )  p 

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

t4o.s o f  f i l t e r s  u s e d :  R e c o v e r y  s o l  v e n t  ( 5 )  

6016 p a c e t o n e  
CJ o t h e r ( s )  

Nu. of  p r o b e  wash b o t t l e s :  
Sampl e r e c o v e r e d  by: ,&, &fJt(Ar &. &ma v 

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

D e s i c c a n t  

..........-....------.. -..-..-- .... ------ .................. - .... 

I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Bag Fump N o .  ~ 9 ~ 4  Eu:: N o .  A Bag Nu. '7 

Bag Material: 5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

P r e t e s t  l ea l :  c h e c k :  c c / m i n  at zC? i n -  HQ- 

T i m e s t a r t :  / / ~ 6  (HRS) Time e n d :  (HRS ) 

Sampl i n g  r a t e :  Y m  c c / m i n  O p e r a t o r :  &f,de/h /- 
S/N ~f O2 A n i l y z e 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 :  f 

C F - i ) 2 3  





I n t e r p o l  1 Labo ra to r i es  
(612)786-6020 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

Job &c) / b-6 F Date // -I/ - 7 Bar. Pressure 29.3C IN-HG. 

Tes t  L o c a t i o n  z. &,lev Fuel  Type / i ) , f ~ ~ , ~ c ~ . . ~  LCLJ Sample T r a i n  No. / 3 / u e  

s k d ?  Techn i c i  an Pump No. h 7 f i  

<0.4 IN.HG./MIN. 

I 
1 

Yes No 

/ Yes a No 

/ Yes a No 

/ Yes U No 

/ Yes /7 No 

n yes a NO 

/ Yes a No 

/ yes a NO 

/ Yes fl No 

n YYS a NO 

/7 Yes fl No 

/ Yes fl No 

a Yes /7 No i 
2 6 

2 7 

I / Yes s No 

/7 Yes r;' No I 



INTERPOLL LABORATORIES - E P A  METHOD 2 F I E L D  D A T A  S H E E T  

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-e l e c t r o n i c  S - 3 9 2 1  

J O ~  3 - i - c I i  
. - 

Sou r c e  /' - L/- /j)/3~/<'-: s;.;/L,'< 
T e s t  A R u n  C D a t e  

C; '7 
S t a c k  d i m e n .  I I I N .  

D r y  b u l b  a17 OF Wet b u l b  /%OF 

M a n o m e t e r :  8 Reg. C! E x p .  E l e c .  

B a r o m e t r i c  p r e s s u r e  3 Y - > i ;  i n  H g  

S t a t i c  p r e s s u r e  ' .7C i n  WC 

O p e r a t o r s  J L .  -f T J ~  
P i t o t  N o . 3 3 v " G  C, ..,$-/c 

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

fr- ,L 
I' 9 

. - / 

3 

3 - 

- .  . - - -  - .  - -  

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

rci D r a w i n g  
Y n f  T e s t  S i t e  - 



INTEiF'F'OLL LUFOHATOHIES EPA METHOD 5/17 SAMPLE LOG SHEET -- 

- - -  - .  
e , . , - ,L \~cE  - ' p/l-/i'2 s7-7<:(<.- 

Kethod - Fi l t ~ t -  h o l d e r :  4 - 3  j~ 

N o .  o f  t r a v E r s e  p o i n t s  )t' 

F i l t ~ r  t y p e :  {<'. 4 5 j  /:-/ AA- 

S a m p l  e T r a i n  L e a k  C h e c k :  

P r e t e s t :  ! (:).02 c f m  a t  15 i n .  Hg. ( v a c )  
F'ostest: - L',c).; c f m  a t  1 i n .  Ha. ( v a c )  

1 
0 

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

N o - s  of f i l t ~ r s  used: R ~ c o v e t - y  s o l v e n t  (s)  

N a .  o f  p r o b e  w a s h  b o t t l e s :  / 
S a m p l e  r e c o v e r e d  by: _Scd 

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

D e s i c c a n t  

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

Bag Faurnp No. 22f@ Brjv No. 3q Baa N o .  /' 

Bag Material :  % l a v e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

F ' r~test  l e a l :  c h e c k :  (30 c c / m i n  a t  Lr i n .  Hg. 

~ i m e  s t a r t :  @3?c' (HRS) T i m e  e n d :  /3-?7 (HRS) 

S i ~ 1 p 1  i n g  rate: ../,in O p e r a t o r :  . (CIJ 

Sit4 o+ A n s l v z e r  used t o  m o n i t o r  t r a i n  o u t l e t :  k/  



w c -  

- 0 0  
a e m z  
I- 

IA 

CC 

W O L  - Z o  
LL 

n a x  

K c +  
0 a i r  

i.ll 

-J 



INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET -- 

Job ,~,FA* -Ed -. r-- t - T t  ? R u n  L 
c - . u u r c ~  - 4 - f13 ,...,J /?,L-/ <.,L ~ ~ / - I C , L  No. o f  t r ~ , ~ c r s a  p o i n t s  .7,/ 

Eethod .'-I-, L- F i l t ~ r  holder-: c',/,cs> F i  1  t e r  type:  ('-. ~2. 1- / #! G : 

Sample T r a i n  Leak Check: 

P r e t e s t :  ( (:).02 c f m  a t  1 5  i n .  Ha. (vac)  
F'ostest: - 1 . 3  c f m  a t  />- i n .  Hq. ( v a i )  a -- 

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

No.s o f  f i l t e r s  used: R ~ c o v e r y  s o l  ven t  ( s )  

S 4 5  5 acetone 
0 o t h e r ( s )  

No. o f  probe wash b o t t l e s :  i 
Samp 1 e  recovered by : >L 3 

Condensate Data: 

ondenser 

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

Sag Fump No. 2 3  4 B o x  No. 2 Y Bag No. 2 
B a g  M a t e r i a l :  5- layer  Aluminized Tedlar  Size: 44 L 

P r e t e s t  leak c h e c k :  00 cc/min a t  1)- i n .  HQ. 

Time s t a r t :  ' 1/60 ( H R S  ) T i m e e n d :  (HRS) 

cc/min Operator:  
J iJ 

Sampl i nq r a t e :  
/2 

S/N of OZ A n ~ l y z ~ r  used t o  moni tor  t r a i n  o u t l e t :  & 





INTERFOLL LAFORATORIES €PA METHOD 5/17 SAMPLE LOG SHEET -- 

,&/2 { - b-~, p- ,/- // " ' L;r 
J a b  D a t ~  T e s t  I. Run 3 
S o u r c ~  1' - 7 - ,  ( I ~ ~ C C C  I'Jo. of t r z t ve rs r  p o i n t s  : 2 +' 
Hethad  - 3 ;  6 F i  1  t e r  h o l d e r :  [> L, c q * ~  F i  1  t e r  t y p e :  [? ,:-. J > >  P / />,I 

7 .  

Sample  T r a i n  Leak Check: 

F ' r e t e s t :  ! 0.02  cfrn a t  
15, ln. HCJ. ( v a c )  

F ' o s t e s t :  - ,?,.JT cfm a t  I \  I n .  Hg.. ( v a c )  8 
f 

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

Nu. 5 o f  f i l t e r s  u s e d :  R e c o v e r y  s o l  v e n t  ( 5 )  

S '7 T3 5 a c e t o n e  
0 o t h e r c s )  

No. of p r o b e  wash b o t t l e s :  / 
S a m p l e  r e c o v e r e d  by: - 5 C l i  

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

Integrated Gas Sampling Data: 

Bag t%tmp No. 2 3 ~  BG): NO. aL/ Bag Nu. 3 
Bag Material: 5 - l a v e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

P r e t e s t  l e a k  check: 00 c c / m i n  a t  fJ- i n .  ~ q .  

Time s t a r t :  123 i) ( H R E )  Time end: 1 3 3 j  (HRS) 

S a m p l i n g  r a t e :  /63 c c / m i n  O p e r a t o r :  . S L  

S/N or 0, A n i l  y x e r  used t u  m o n i t o r  t r a i n  o u t l e t :  





I n t e r p o l 1  Labora tor ies  
(612)  786-6020 

EPA Method 7 Sample C o l l e c t i o n  
F i e l d  Data Sheet 

~ o b  ALS / G h q d F k k ~ a t e  //-//-q3 Bar. Pressure 29.3d IN.HG. 

Test ~ o c a t i o / n  # pu/,f Fuel Type ~ O A L  Sample T r a i n  No. 1 
O P ~ C ~  T e c h n i c i a n T E F f & ~ ~ ~ @ m p N o .  q 

) 

@ Yes 0 No 

a YYS a NO 

/ Yes / No 

/ Yes /7 No 

/ Yes No 

/7 Yes 0 NO 

/ Yes /7 No 

/ Yes /7 No 

/ Y e s  = N o  

/ Yes /7 No 

/ YYS a NO 

/ Y e s  = N o  

/ Yes D No 

/ Yes ff NO 1 

/ y e s   NO 
/ Yes /7 No 



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

j o b  -2Gi" 

~ o u r c e f l - P 4 ~ ~ j ~ L - y .  a~,i-- 

T e s t  O/ Run D a t e  L / - / / - ? y  

S t a c k  d imen .  / q  IN. 

Dry b u l b  71Y O F  Wet b u l b  / 6 ,5  O F  

Manometer :  @ Reg. - 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  2'3.30 i n  Hg 

s t a t i c  p r e s s u r e  - 2 #  60 i n  wc 
o p e r a t o r s  ScT3 Ti3 

C-47 
R o r  n o t h i n g  = r e g .  manome te r ;  S= expanded ;  E = e 7 e c t r o n i c  S-3921 



INTERPOLL LABORATORIES - EPA METHOD 2 FIELD DATA SHEET 

J o b  A175 -617F 
s 0 u  r c  e  f l  - Hu/* L~G-O* /-?- 

T e s t  3 Run & D a t e  l L  -tt-qJ 

S t a c k  d i m e n .  3 0  I N .  

D r y  b u l b  217 O F  Wet b u l b  & O F  

M a n o m e t e r :  $ Reg.  E x p .  U E l e c .  

B a r o m e t r i c  p r e s s u r e ? G / . 3 0  i n  Hg 

s t a t i c  p r e s s u r e  + 0.28 i n  wc 
O p e r a t o r s  +u-D 

p i  t o t  bdr; 27 c/ -L( C p  .??'to 

.. .. .. ........ .. .. .. ... .. - .. - .. - .. - .. - .. - .. - .. - .. - .. - .. - - - - - - - - ............. .............................................. ' ................. ..... .%..iii.i* .i....%..'.iiiii..r.....*....i.. mi: r............... ,.rr,..r.ii i ...;,.\..\...:. \. \....\.. ....... ?... ..7.....7..... ?. :.. ...........7.....7..... : .....:. x.z : :=::z::z: .  -..- . ........................... .; ..........; ;- - .....7....... .::::::::::::::rK.xc..:-.:.:g(.x ...> I P o r t  1  e n g  t h : Y , o a i n 
I 7r 4 

-- 

Temp. meas .  d e v i c e  & S /N:  j),L71TJ4LTc -7fiTaq 

R o r  n o t h i n g  = r e g .  manometer;  S= expanded;  

P r e s s u r e  o f  g a s  
( i n  WC) 

T i m e  s t a r t : g y J o  h r s  1 

T i m e  e n d :  a f 3 r  h r s u  

:=e 7 e e f  r o n i c  S-3921 



I n t e r p o l 1  Labora tor ies  
(612)786-6020 

Visible Emissions Form 

OBSERVA TION OA TE 

/ /-  /f'--qx 
START TIME 

ADDRESS 

1 

UTY - 
' 5 2 g  6%&-l&&-- 3 
PHONE SOURCE ID NUMBER 

4 

OPERA TING MODE 5 

CONTROL ~ Q U I P M ~ N T  OPERA TING MODE 6 

---------------- 7 
DESCRIBE EMISSION POINT - 

8 

HEIGHT ABOVE GROUND LEVEL HEIGHTRELA TIVE TO OBSERVER g 
START STOP START STOP - 10 
DISTANCE FROM OBSERVER DIRECTION FROM OBSERVER . 
START STOP START STOP 1 1  

I I I d 2 1  I I 
4 3 1  I I 
46 

45 

15 

STOP TIME 

45 0 

1 
DESCRIBE EMISSIONS 12 

1 START STOP 

30 15 

3 5 !  I I 

I 

M I  0 

36 

37 

38 

39 

40 

4 1 

I 

30 

3 1 

32 

33 

34 

1 

I 
I 

i 

I 

1 

13 

45 

1 

I 

! 
I 

EMISSION COLOR 

START STOP 

WATER DROPLETS PRESENT: 

NO YESO 
l 6  

17 ------------ 18 

19 

20 

2 1 

22 

PLUME TYPE: CONTINUOUS O 

FUGITIVE C INTERMITTENT O 

IF WATER DROPLET PLUME: 

A TTACHED O DETACHED C 

POINT IN THE PLUME A T  WHICH- 

START STOP 

START STOP 
P 

I 

28 I 58 1 1 
29 59 / 

s u n 3  Wind- 
30 60 

AMBIENT TEMP. 
23 STOP 

75 

I 
I 

I 46 I 

BACKGROUND COLOR 

START STOP 

WIND SPEED 

1 

1 

I 

SKY CONDITIONS 

START STOP 
WIND DIRECTION 

Plume and = Observers Pos~rion NUMBER OF READINGS ABOVE 

Stack % WERE 

1 --------- RANGE OF OPACITY READINGS 
Sun Locarion L ~ n e  MINIMUM M A  XIMUM 

COMMENTS , . , -  3 nv f ~fg , - t  fi.e/ ;&/ ;J.<c <> 
Q~G&ZA TION . . / 

0 f;l ij- ~ ~ ~ / , ~ - g ~ -  ~ , 1 7 e ,  . m y  JL-G; 

1 

4 7 

48 

I 
49 I 

50 1 
51 1 

START ;TOP START STOP 

53 i 
I 

2 7 
X Emission Point 

Draw Norrh Arrow Source Layour Sketch 

0 
54 1 
55 

56 1 
5 7 1 

24 

25 

26 

I 

I HAVE RECEIVED A COPY OF THESE OPACITY OBSERVATIONS 
, SIGNATURE 

C E f l m E  BY . , ~ / . 2  5 
VERIFIED BY TITLE 

DA TE 
#PL 7. q-2 

I _  

DA TE I DA TE 



I N T E R P O L L  L A B O R A T O R I E S  - E P A  METHOD 2 F I E L D  D A T A  SHEET 

O p e r a t o r s  h~~&i &,?,AJ//A~.' &AJ ~ ) ) J ~ ~ T ~ / J L  
I 

r. D r a w i n g  
p i t o t  N O .  i.~jI/~6!' C p - 4 o f  T e s t  S i t e  - 

< 
J o b  /-- re.:. : ..7 f 

C- 50 R o r  n o t h i n g  = reg. manometer; S= e x p a n d e d ;  E=e lectronic s - 3 9 2 1  

. 7  

,./ . , : .,;z.. t'- S o u r c e  ? - T ~ . < d L C i 7 , . '  ., . 
: !'-; 

T e s t  .:) R u n  - '; D a t e  ' ' : .  

I ,  - - . <  ' 
C .- T 

S t a c k  d i r n e n .  ,i -. I N .  

D r y  b u l b  O F  W e t  b u l b  - 0 F 

M a n o m e t e r :  @ R e g .  E x p .  E l e c .  
712 ,T 

B a r o m e t r i c  p r e s s u r e  I . ~ . ~  i n  H g  '. 
- ' ..;/& S t a t i c  p r e s s u r e  i n  WC 

C r o s s - s e c t i  oni) 
V i e w  i 

<,! < L 
I 

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



INTERPOLL LABORATOFiIES EPA METHOD 5 /17  SAMPLE LOG SHEET ----- - -- --- 

Job -- flrn.i/zrcb,J C / L ~ C , ' ~ - L , ~ .  S J ~  4 L n i t s  3 rest /O K L I ,  
/ 

C - .-. OJ CI r c E ).ST ELLST LLU~.-';.C sT/-,c L No. o f  t r a v ~ t - s e  p o l n t s  
P:ethod 5 F i  1  t c r  h o l  det- :  & L h S C  F i l t e r  t y p e :  4Q.f- 

/J-=- 

j 
S a m p l e  T r a i n  L e a k  C h e c k :  

P r e t e s t :  ( (:).i)2 c f m  a t  15 i n .  Hg. ( V Z C )  a 
F ' o s t e s t :  - . u o o c f r .  a t  / i n .  HQ.  (vat) g 

i F ' a r t i c u l a t e  C a t c h  D a t a :  

t4o.s o f  f i l t e r s  u s e d :  R e c o v e r y  s o l v e n t  (sj 
1 

1 a c e t o n e  @&z +. E,)C~XL.~ 
<?I& 0 o t h e r  i s )  

No. o f  p r o b e  wash b o t t l e s :  \ 
S a m p l e  r e c o v e r e d  by:  a- ~ E . + ~ ~ U A J J  

/ 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  S a m p l i n g  Data: 

F a g  F'ump N o .  - EG:: N o .  -. b a g  NG. - 
Eag M a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  Size: 44 L  

F r e t ~ s t  leak c h e c k :  - c c / r n i n  a t  - i n .  Hg. 

T ime  s t a r t :  ~ ~ ~ B ( I " ~ ? H R s )  T i m e  e n d :  ( / 5 ( 3 )  ( H R S )  

S a m p l i n g  r i t e :  - c c / r n i n  O p e r a t o r :  D. 

Sit4 o-C 0, A n a l y z e r  u s e d  t o  r n o n i t ~ r  t r a i n  o u t l e t :  3 





INTERPOLL LABORATORIES EPA METHOD 5 /17  SAMPLE LOG SHEET ----- -- 

,&,zk,/&*l Cfi157dbd S,,lL(.iL D&t, ,////Pi' J ot; -. -- T ~ z t  /Q K L , ~  - 
'=.lzur c E Z L >r f7.g.bi Z 7' ~ G c > c ~ /  5 A c . / L  

-- 
r J G .  o f  t r a - b ~ ~ r s e  p c i  fits 

P:et hod 
/& 

5 F l l  tet- ho lde r :  C,L,~ 5s F i l t e r  type :  r / " C ,  f 

Sample T r a i n  Leak Check: 

F ' re tes t :  ! r:l.02 cfm a t  15 i r r .  Hg. (vac)  
F 'ostest :  - , u ~ L ?  cfm a t  /6 i n .  Hg. ( vac )  

I F ' a r t i c u l a t e  Catch Data: 
I 

Nc1.s o f  f i l t e r s  used: Kecovery s o l v e n t  ( 5 )  

I acetone yfif?2 5 f J c 2 2 ~ i  
f S 4 1 3 )  0 o t h e r  ( 5 )  

No. of probe w a s h  b o t t l e s :  I 
Sarnpl e recovered b y :  I). L C A ) F J ~ ~ '  

I Condensate Data: 

mpinger No. 2 

I n t e g r a t e d  Gas Sampling Data: 
f l h V / 7 / ~ h ~ T  f?/& 

E:ag F'ump No. - Bos: No. - Eaq NG. - 
Eag M a t e r i a l :  5 - layer  A lumin ized Tedlar S i i e :  44 L 

F ' r e t ~ s t  leal:: check: - cc/min  a t  - i n .  Hg. 

Time s t a r t :  iSr{c (HKS) Time end: (HRS) 

Sampling r a t e :  - cc/min  Operator:  a. f3rf;c~ddi~' 

SIN ~f 0, Analyzer used to moni tor  t r a i n  o u t l e t :  2 





INTERFOLL LAFORATOKIES EPA METHOD 5 /17  SAMPLE LOG S H E E T  -- 

4 /I?* ZAL IL ,'A; ~ ~ - 2  ~ S T C I  L xi, o A & J CaL -- D i t ~  3 T e s t  /C F L I ~  3 - '= o CI 17 c E T ~ ~ L L Z T  C ~ V ~ L L S : .  57hcL 
1 - 

r : e i  h cad 5 F l  1  t ~ r -  h o l  der-: G L ; : ~  

1 
S a m p l e  T r a i n  L e a k  Check :  

F ' r e t e s t :  ( 0.02  c f m  st 15 i n .  Hq. (vat) 8 
F ' o s t e s t :  - . u i / i>cfm a t  I (  i n .  Hq. (vat) 9 

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

No.s of f i l t e r s  u s e d :  R e c o v e r y  s o l  v e n t  ( s )  

i a c e t o n e  f i42+#0Z2&5-  
54/' i  0 o t h e r  (5) 

No. o f  p r o b e  wash  b o t t l e s :  \ 
S a m p l e  r e c o v e r e d  by: 0 .  &Z~ /JYUAJ  

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

I n t e g r a t e d  Gas S a m p l i n g  D a t a :  /D?&~~UT 

Bag F'ump No. - BG:: N o .  - Eaq No. - 
Eag M a t e r i a l  : 5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L  

F ' r e t e s t  leal:: c h e c k :  - c c / m i n  a t  - i n .  Hg. 

Time s t a r t :  ( H R S )  T i m e e n d :  /gL.$ (HHS) 

Sarnpl i n g  r a t e :  - c c / m i  n o p e r r t u r  : b ~ E A J ~ ) ~ ~ ~  

S i r4  of O2 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  o u t l e t :  

CF-(:,=T 



CF-Oi 1 
I N r E E P D L L  L f i U D H R T D R I E S  EPf i  H E r H D D  5 F I E L D  DATf l  S I I E E T  



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  D A T A  S H E E T  

T e s t  17- R u n  2 D a t e  /1-/,--?2 

S t a c k  d i m e n .  ,? 5- 7, - I N .  

D r y  b u l b  37 O F  W e t  b u l b  - o F 

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

B a r o m e t r i c  p r e s s u r e  a 4 , 3 3  i n  H g  

I S t a t i c  p r e s s u r e  .- .ocZ I n  WC 
I 

p i  t o t  N O .  2 2 d - 3 . ~ ~  C, . yt'd 

.'---. 

n f  T o c t  S i t -  

1 - 5 7  R o r  n o t h i n g  = r e g .  m a n o m e t e r ;  S- expanded ;  E z e 7 e c t r o n i c  S - 3 9 2 1  



INTERF'OLL LABORATORIES E P A  METHOD 5 /17  SAMPLE LOG SHEET -- -- -- 

J o b  f ly> . - FC:7 f l  D i t ~  / 9.7 T e t t  /Z Run 1 
= . B J U ~ C E  - ,>p (; r 7 C ~ A / 3 d c '  5 7 ~ - % t C  No. o f  t r s v ~ r - s e  p o l  n t s  / '&- 
P:ethod - - F l  1  t ~ t -  h a 1  det- :  C:'CIC.J F i  l t ~ r  t y p e :  pJLd<-< ,=/-. 

> .  

S a m p l e  T r a i n  Leak Check:  

F r e t e s t :  ( (:).(:I2 c f m  a t  15 i n .  Hg. ( v a c i  
F o s t e s t :  - 0 . i ~  c f m  a t  6 i n .  Hg. (vai) a 

F ' a r t i c u l a t e  C a t c h  Data: 

t4o.s of f i l t e r s  u s e d :  R e c o v e r y  sol v ~ n t  t s )  

77 6 q  a a c e t o n e  
tj  o t h e r ( s )  

No. of  p r o b e  w a s h  b o t t l e s :  f 
Sample r e c o v e r e d  by: 5c.3 

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

I n t e g r a t e d  G a s  Sarnpl i n g  Data: h m  &/~&/7 /I&) 

Fag  F'ump N o .  Bo;: No. Bag No. 

Eag M a t e r i a l :  % l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

F ' r e t e s t  1 eal:: c h e c k :  c c / m i n  a t  i n .  Ha. 

Time s t a r t :  ( HRS) Ti  e n d :  (HRS) 

Sampl i ng r a t e :  c c / m i n  O p e r a t o r :  

S/N of f i n . s l y z ~ 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 :  - 
cF-(:12: 



C F - D 1  I 
\..- I N l E E P O L L  L h B D H A T D R I E S  .,'I? METHOD 5 F l  E L D  D A r A  S l l E E r  . t 

Jut1 455 -,&?YF --. ------ D p ~ r l r t u r ~  .c T 3  P ~ t o t  N U .  22V-3.5- C y  . ~ y e  
Suvrcb z c ~ r r c o 4 , o o g - ~ r ~ c . , <  ~ l r l r r ~ u x l l o ~ ~ ~  
Dlr t r  / / - Y / - c / ~  I 

q - . ~ ~ T A 7 1 C  B u r .  P I V C ~ . ~  1 n H q  HLU I x 
v c T  e ~ u n  / L o t  o f f  , y 6 l ( o x t l v  140. -7 o x x l ~  D lo  



INTERPOLL LABORATORIES - EPA METHOD 5/17 SAMPLE L O G  SHEET --- 

;9f7-$ -,?=&< Job  dot^ / I - / ' -  47  TEE^ / Z -  ~?cr r~  3 
c- , .~JCITCE L > $ C C < T  L L ; A / > L ' ~  5.7-AfL No. of  t r a i ~ t - s e  p o l n t s  /C 
Method , - F i  1 tet- holder-: ' F l  l t e r  type :  " &. F. 

Sample T r a i n  Leak Check: 

F ' r e t ~ s t :  ( 0.02 c f m  a t  15 i n .  Hg. (vac)  fl 
F'ostest: - ficr, cfm a t  10 i n .  Ha. (vac)  g 

F ' a r t i c u l a t e  Catch Data: 

t4o.s o f  f i l t e r s  used: H E C G V E ~ ~  s o l  vent  ( 5 )  

Na. of probe wash b o t t l e s :  / 
Sample recovered by: s ~ 3  4 5 3  

I 

Condensate Data: 

I n t e g r a t e d  Gas Sampling D ~ ~ ~ : ( R W R ~ Q <  a t 
Sag F'ump No. Bo;: No. Eag No. 

Bag M a t e r i a l :  5 - layer  A l ~ ~ m i n i t e d  Tedlar  Size: 44 L 

F ' re tos t  1 eai:: check: cc/min a t  i n .  Hg. 

Time s t a r t :  (HRS) Time end: (HRS) 

Sampl i ng r a t e :  cc /min  Operator:  

S I N  of  O2 A n 2 1 y z ~ r  used t o  moni tor  t r a i n  o u t l e t :  - 





INTERFOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET -- - --- 

J ot, A h  - E c , F  t l a t ~  1 I -  - 3 Test  12 R u n  3 
S I ~ C I ~ C E  P ~ L C ~ T  L a - ~ i ) - ~ . t  S T A C  1 c No. o f  t r a v ~ t - s e  p o i n t s  ' b 

Method - - F i l t e r  holder-: - \  F i  l t e r  type :  4 "  ( 7 , .  7. 

Sample T r a i n  Leak Check: 

F ' re tes t :  0.02 cfm a t  15 i n .  Ha. (vac)  g 
Pos tes t :  - c.cc c f m a t  i n .  Ha. (vac)  @ 

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

t4o.s of f i l t e r s  ussd: Recovery s o l  vent  (5) 

No. of probe wash b o t t l e s :  1 
Sample recovered by: S c . 3  : 511 

c 

Condensate Data: 

I n t e g r a t e d  Gas Sampling Data: ( ~ 1 ~  4 v.'3 1e.d A l ~ )  

E;ag F'ump No. Bo:: No. Bag No. 
7 

Bag M a t e r i a l :  5 - layer  Alumin ized Tedlar S i z e :  44 L 

F ' r ~ t e s t  1  eal:: check: cc/min a t  i n .  Hq. 

Time s t a r t :  (HRS Time end: (HFC'S) 

Sampling r a t e :  cc/min Operator: 

SIN G+ 0, Analyzer used t o  monitor t r a i n  o u t l e t :  - 
CF-t:)?: 



i. - 
. Y O  i 

I c =; 
w el 
W c -  - a . Y  

1 z - L u  
- a n  

a LCD= 
1 ,  
a 

- = a  
CC L. 

a m x  
L L a L  I a 

a m -  = . +  - 
0 
iS ;rr 
IE a+;. 



I N T E R P O L L  LABORATORIES - €PA METHOD 2 F I E L D  DATA SHEET 
/ti* j 

J o b  b b  

S o u r c e  iJc?)r & : i i  t'.':.L.zP 574cj.L 

. ? T e s t  Run D a t e  / / /11/$3 
4- I. 

S t a c k  d i m e n .  L 5 I N .  

D r y  b u l b  OF W e t  b u l b  - o F  

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

B a r o m e t r i c  p r e s s u r e  :(112(= i n  H g  

S t a t i c  p r e s s u r e  . ~n wc 
~ ~ e r a t o r s & r / ~ t  g i l i / u # ~ d d / L 5 & & d i . ~ 5 l n 1 f / ~  

p i  t o t  N O . Z ~ J '  'f' C P  a $  PY 

C-64 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=e ~ e c t r o n i c  s-392.1 



I N T E R F ' O L L  L A F O R A T O R I E S  EPA METHOD 5/17 S A M P L E  L O G  SHEET -- --- 

H C ~  / ~ t i .  J 0 t, -- D & t =  / / / / / / ' ) 3  Test /3  ELI^ 
S G U ~ C E  c;/z'~:.  f i . " .~ ; ~cr,c;:e )'T?L d ~ -  ~ J G .  ~f t r a . ; ~ t - s e  point; /A 
P:ethcaci J F i  1  t e r -  h o l d e r  : Li.,ksS F i l t e r  t y p e :  f 0 6 . F .  

S a m p l e  T r a i n  Leak  Check: 

F ' r e t e s t :  ! 0 .02  cfm a t  15 i n .  Hq. ( v a c )  # 
I F'ostest: - * ~ ) c ? t ?  c f m  a t  /5  i n .  H a .  (vat) 0 

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

t4u.s o f  f i l t e r s  u s e d :  R e c o v e r y  sol v e n t  ( 5 )  

No. of  p r o b e  w a s h  b o t t l e s :  I 
Sampl e r e c o v e r e d  by: b . 6 CZdcJd .' 

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

D i  f f e r e n c e  

I rnp inge r  No. 2 

C o n d e n s e r  

............... ...... ....... ....... .... .".-...-...-.,"." ................. ............... 

I n t e g r a t e d  G a s  S a m p l i n g  Data: 

Bag F'ump No. - Eo;: N o .  - Eag No. - 
Bag M a t e r i a l :  5-layer A l u m i n i z e d  T e d l a r  S i z e :  44 L 

F ' r e t e s t  1 eal:: check:: - c c / m i n  a t  - i n .  Hg. 

T i m e s t a r t :  0935 ( H E S )  Time end :  /0% ( H R S )  

S a m p l i n g  r a t e :  - c c i m i n  O p e r a t o r :  b Rr , . L z ~ ~ J * &  

S i N  of 0, A n a l y z e r  used t o  m o n i t o r  t r a l n  c u t l e t :  (3, - 





INTERF'OLL LABORATORIES EPA METHOD 5 /17  SAMPLE LOG SHEET ---- - 

,L&~-,~/LIJ C k ? y n ~ ~  .SL.&*/; b e  F I .. Jot, tl&t E 
11 / [ I  / q  3 T e s t  

- 2 6 5 7  & k ' ) ~ Z r ,  gTbcZ 
I .,I, 2 

 LIT c E ~ Z - j r  tJo. of  t r a ~ , ~ t - s e  polcts l L  p 

' F:ethoJ f F i l t e r h o l d e r :  G1-bsS F i l t e r  t y p e :  L( G k. 

S a m p l e  T r a i n  Leak  Check:  

P r e t e s t :  ( 0.1:)2 cfm a t  15 i n .  Hq. ( v a c )  8 
Fastest: 

- 
cfm a t  i$ i n .  Hg. ( v a c )  gf 

F ' a r t i c u l a t e  C a t c h  D a t a :  

t4o.s of f i l t e r s  u s e d :  R e c o v e r y  s o l  v e n t  ( 5 )  

I a c e t o n e  ? ~ 2  a ~ ~ ) ~ L Z L Z  
6 0 ~ ~ 2  0 o t h e r t s )  

No. of  p r o b e  wash b o t t l e s :  I 
S a m p l e r e c o v e r e d  by: ~ - & L z & ~ s &  

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  S a m p l i n g  D a t a :  pmql~?JT 
Eag F'ump N o .  _2_ Eo;: N o .  Eaq No. 

Eag H a t e r i a l :  5 - l a y e r  A l u m i n i z e d  T e d l a r  S i z e :  44 L 

F ' r e t e s t  leal : :  check:: - c c / m i n  a t  - i n .  Hq. 

Time s t a r t :  (HRS) T i m e e n d :  / J L ) ~  ( H R S )  

S i n ~ p l i n g  r a t e :  - c c / m i n  O p e r a t o r :  0. ~ ~ ~ ~ J ~ ~ ' '  
SIN o+ 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  o u t l e t :  2 





INTERPOLL LABORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET -- - 

J c, b pm2elc~d CILL/S+IL  ~ ~ ~ i r r a  / 2 b ~  D S ~ E  I ~ e z t  I 3 K L I ~  3 
I S 8 ~ ~ ~ r ~ ~  0/25 r f i  L L 2 7 '  C~47;;-& T T x c r ~ .  NG. o f  t r a d ~ t - s e  p o l f i t s  /J - 

P:e t h od 5 F l l t ~ t -  ho lde r :  &( b c S  F l l  t e r  type :  q'l & $: 

Sample T r a i n  Leak Check: 

F ' re tes t :  (:1.02 cfm a t  15 i n .  Hq. ( vac )  
F 'ostest :  - I3 

,onc, cfm a t  / L a  i n .  Ha. (vat) 3 

F ' a r t i c u l a t e  Catch Data: 

r4o.s of  f i l t e r s  used: Hecovery s o l v e n t  ( s )  

acetone fih.3- - 

6004 [7 o t h e r c s )  

No. of  probe wash b o t t l e s :  
Sample recovered by: 

i 
b. ~ !? . z&~J>A)  

Condensate Data: 

I n t e g r a t e d  Gas Sampl i n g  Data: # ~ 4 ? 1 5 r * ~  

Eiaq F'ump NG. - BG:: No. - Paq NG. - 
Pag M a t e r i a l :  5 - layer  Alumin ized Tedlar  Size: 44 L 

F ' re tes t  leal: check: - cc /min a t  . i n .  Hq. 

Time s t a r t :  i 2 ' f S  (HRS) T imeend:  / 3 q g  (HRS) 

Sampling r z t e :  - cc/rnin Operatcjr: b. EEZ~J~JLA' 
S,N o4 O2 Analyzer ~ i s e d  t o  moni tor  t r a i n  o u t l e t :  2 

C F - ( : I ~ T  













Interpol 1 Laboratories 
(6 12) 786-602U 

EPA Method 3 Data Reporting Sheet 
O r s a t  Analysis 

-- - - p~ ~p - p- 

d Ambient Air QA Check EPA ~ e t h o d  3 G u i  del ines d orea t  Analyzer System L e a k  Check Fuel T y p e  F0 Range 
$F. Within EPA M-3 Guidelines Coal : 

for fuel type. Anthracite/Lignite 1.Q16-1.130 
bi tuminous 1. Q83-1.230 

Where L= 20.9-0, Oil: 
COZ Distillate 1.260-1.41J 

Hesi dual 1.210-1.370 
G a s  : 

Natural 1.600-1. S3A 
Propane 1.534-1.596 
Butane 1.305- 1.553 

Wood/Wood B a r k  l.3QQ-1.1Z0 
F=Flask (250 cc all glass) 
B=Tedl ar bag (5-layer) 





I n t e r p o l  1 Laboratories 
(6 12)  786-6020 

EPA Method 3 Data Reporting Sheet 
Orsat Analysis 

Ambient A i r  QA Check EPA Method 3 Guide l ines  
Orsat Analyzer System L e a k  Check Fuel Type F0 R a n g e  

UF, Within EPA M-3 Guidel ines Coal : 
f o r  f u e l  type. Anthraci t e / L i g n i t e  1.015-1. lJ0 

b i  turninous 1.083-1.230 
Where L= 20.9-0, Oil: 

C O z  D i s t i l l a t e  1.240-1.413 
Hesi dual 1.210-1.370 

Gas: ,, 
Natural 1. AQQ- 1 - 935 / 

Propane 1.434-1.596 / 
F=Flask (250 cc a l l  glass) Butane 1. 4Q5-1.553 
H=Ted 1 ar B a g  (5-1 dyer ) D-3 Wood/Wood B a r k  1.300-1.130 





I n t e r p o l  1 L a b o r a t o r i e s  
I (6 12) 786-6020 

EPA Method 3 Data Reporting Sheet 
Orsat Analysis 

O B n F  IAvg]  
I I 

' 
1 

I l l  I 1 

0 Ambient Air QA Check EPA Method 3 Guidelines 
O r s a t  Ana lyzer  System Leak Check Fuel Type F0 Range 

0 Fs Within EPA M-3 Guidelines Coal : 
f o r  fuel t ype .  Anthracite/Lignite 1.015-1.130 

Bituminous 1 .Q83-1.230 
Where FA= 20.9-0, Oil: 

COZ Distillate 1.260-1.413 
Residual 1.210-1.370 

Gas: 
Natural 1.600-1.935 
Propane 1.434-1.536 

F=Flask (250 cc all glass) Butane 1.405-1.553 
B=Tedl a r  Bag (5-1 ayer ) - - Wood/Wood Bark 1.8QQ-1.130 





0 0 0 7  E c 
0 - 0  a -  
m m o  Q E  
m m m  \ 

U - - 0 
a, w  

.> 

o o a , g ' ;  
S I o M  - 

0 
L n n I  I - .  
U 0 a 
a 1  .-a+- 

E E E E  
CLQCLCL I 

E E E  
Q Q Q  

E E E  
CL Q Q 

O W O -  m- - - 
Z U  c 0 0 0  

L a c  O U O L '  
n 3 -  U L v l c n c n  
o o o a ,  a, a a C L  
7 m U i  N 3 3 3  

. - - +  - 
L 0 Q 
Q C Q I  E 

w L  0 
m r 0 -  m  
0 c 
0 - L n L  

L O  a, 
a -  C 

a c t -  - Y  

L 0 o w  0 
c t a c a  
I L L-0 
0 m c  .- c 
0 0 3 0  - 

N . -  0- -0 
r o t  a w  a 
C O U L L L  - w  0 .- 
x o - - c t 3  

c w o w u  
o L C D 0  
w  0 L 
CU a, V) r 
3 7 . - - +  - L O  w -  
- O r :  m-4- 
v . - o m  

m m - w  
m  0 0  > n  m  
.- . - a -  a ,- 

c m  0 E -  
a 0  C E O  - L -  0 . -  C  
CL aa 0 
E c v  0-0 
6 0 0 + a ) Q 1  

-.-I c -  
-? L C -  

a u . - O O E  
r w n  .- 0-0 -,-'-. .- L m c n  

w c n a  
- 0 L O  W C  
a, 0 - c w  
. - 0  o o a  
L o >  3 
2 (D C 0 - 0 -  
U d O E w a  
w  a 0 9  
L O L L  
0 -  a-0 

m O C r )  N N  w  
. - m a 3 0  E 

m O W L  
C  - 9 0 
0 - a m  Y 

.- a a u  3- L 

t u  o x  m a 
3 O T C  3 0- - E E 
-- c n o  a 

- 0 L O - c  c ~a 
o o o a ,  

aa-1 N *  - - * 0 
a -  . E 
E 0 -cO 0 
o z > o O c m  
c n L L I 0  O X  





E P B  M e t h o d  10 N D l R  B n a l u s ~ s  

b I""' nc.5 /f. 6&tmL/  / ~ o . ' / ~ L , & J z /  

u r c e  1 4 3 ,  /f f / ~ f a L / (  
t e  o f  A n a l u s ~ s  ,I- j o - q 2  
c h n i c i a n  

N D l R  A n a l y z e r :  P F u q i  A C S  M o d e l  3300 
0 M o n ,  L a b  M o d e  l 8310 
U D a s i b i  M o d e l  3003 
R a n q e :  0 - ~ I C )  p p m  - .  

P r e t e s t  C a l   brat  on P o s t - t e s t  C a l   brat  on 
i 
I C o n c .  R e a d  ~ n q  V e n d o r  C Y  I ,  N u m b e r  11 C o n c .  R e a d i  n q  V e n d o r  Cv I .  N u m b e r  I 
U p s c a l e  q a s :  ,*.gpprn /c/r PPm i t - / / v 3 d z  
U p s c a l e  q a s :  p p m  7 p p m  L C - /  0 c i 7 0 7  
U p s c a l e  g a s :  p p m  p p m  

U p s c a l e  q a s :  p p m  PPm - 
U p  s c a  1 e  q a s  : PPm PI'"' - 
U p s c a l e  q a s :  p p m  P P m  

L 

C 

N o t e  1 :  I f  s a m p l e  d l  l u t i o n  i s  r e q u r i e d  t h e  s a m p l e  i s  d i  l u t e d  w i t h  C O - f r e e  q a s  p r i o r  t o  a n a l y s i s ,  
N o t e  2 :  T h e  F u q i  R C S  m o d e l  3300 h a s  a r e j e c t i o n  r a t i o  f o r  CO t o  CO, g r e a t e r  t h e n  1 0 0 , 0 0 0 :  1 a n d  

t h e  M o n .  L a b s  M o d e l  8 3 1 0  a n d  D a s ~ b i  M o d e l  3003 h a v e  r e j e c t i o n  r a t i o s  q r e a t e r  t h e n  
200 ,000 : l  a n d  t h u s  CO, r e m o v a l  p r i o r  t o  a n a l y s i s  I S  n o t  r e q u i r e d .  

N o t e  3 :  T h e  a n a l y z e r  m u s t  b e  z e r o e d  a n d  s p a n n e d  i m m e d ~ a t e l v  b e f o r e  a n d  a f t e r  s a m p l e  a n a l y s i s ,  A d d ~ t i o n a l  
c h e c k s  m a y  b e  p e r f o r m e d  b e t w e e n  s a m p l e  a n a l y s e s  i f  r e q u i r e d ,  

S a m p  l e  
D e s c r  ~ p t  I o n  

T e s t I R u n  

S a m p  l e  L o q  
N u m b e r  

S a m p  l e  
D e s c r l p t  I o n  

T e s t I R u n  

J 

2r /'/ 3 

'4 !i' 

S a m p l e  L o q  
N u m b e r  

CO C o n c ,  ( p p m ,  D r y )  CO C o n c ,  ( p p m ,  D r y )  

D l  l u t ~ o n  
F a c t  o r  

f 

I 

R c t u a l  
PPm 

D l  l u t  I o n  
F a c t o r  

R e a d ~ n q  

3/57 

3 3  6 

R e a d ~ n q  A c t u a l  
PPm 

.3/ t 

336 





I n t e r p o l l  L a b o r a t c r r e s  
( 6  12) 736-5320 

EPA Method 5 Data Repor t ing  Sheet 
Irnpinger Catch/Minnesota P r o t o c o l  

J O ~  A cs sourcs  A- 3 ~ b  b r y v  
Tsam Leader S C @  Test .51 t e  3 +* ckW - 
Date S u b m i  t t e d  / l - I Z - q  3 E a t e  o f  Test \ ~ - \ \ - 7 3  
Test P4o. No. o f  R u n s  Completed 3 

a1 S Date o f  Analy- 1 1 -Zq-q 3 Technic ian C - He\, - zsQ- 

Tes t  Run Q Dish No. 
F i e l d  b lank Dish Tare W t .  9  
Log Number Dish+Sample W t .  9 
Comrnen t s  Sample W t .  9  

Tes t  q R u n  1 D lsh  No. 6, 1 A 
Log Number / b 3 6  - 10 Dish  Tare W t .  S ( a y 7 3 ~  9  

Comments D i  sh+Sampl e  W t .  51. SOB? 9 
Sample W t .  b 10 3'37 9  

Tes t  9 R u n  D ish  No. 6 2  
Log Number -1O.r D ish  Tare W t .  50.8380 9  
Comments Dish+Sample W t .  Sil, E l  9  

Sample W t .  9 l u W L  9  

Tes t  (1 R u n  3 Dish  No. d s  
Log Number - 1 7  Dish  Tare W t .  L(Cl.bE66 9 

. Comments Dish+Sample W t .  ~ 7 . 6 7 3 4  9 
Sample ~ t .  0 . 0 1 6 8  9 

Tes t  Run D ish  No. 
Log Number D ish  Tare W t .  9 
Cornmen t s Dish+Sanple'Wt. 9  

Sample W t .  9 

Test  R u n  E i s h  No. 
Log NurrtCer D ish  Tare W t .  9  
Conmsn t s D i  sh+Sample W t .  9 

Sample W t .  9  
* 

R e s u l t s :  
F i e l d  b l k .  Run 1 Run 2 

Ellank So lven t  W t  . d * m * / g  

Run 3 R u n  4 Run 5 





I n t e r p o l  1 Labora tor ies  
($12) 786-&a2Q 

€PA Method 5 D a t a  Report ing Sheet 
Probe/Cycl one Wash 

A c s  ~ o b  source A - 9 ~ ~ 4 ~  
Team Leadsr S t 0  Test 51 t e  S ~ G  c K 
Date S~tbn i  t t e d  I ) -  1 2-40 Dato o f  Test L\-\\-93 
Test blo. 9 No. o f  Runs Completed 3 
C a t a  o f  Finalysis 1\ '~ '3 -73  Technician Cc q t \ q 4 s o r  

Transpart  Leakage ->j 0 n l  Sol\;ent 

- ~- -- - -- - 

Test  Run 9 Gish Fdo. 
F i e l d  Blank D i s h  Tare W t .  4 
Log PJumbar Dishtsample W t .  9 
'vJol. o f  Solvent m 1  Sample W t .  '3 
*Sol vent  ~ e s i d u e k u ~ / m ' l  

Test q Run \ Dish No. Y 6  
Vol . of  Solvent  190 ml Dish Tare W t .  9 S 4 Y 7  3 3  9 
Log FJumber 16.76- 1009 Dish+Sample W t  -9 ,yYOL 9 
Cornmen t s Sample W t .  O.di6 9 9 

Test  9 R u n  2 I 
Dish No. 

L'ol. o f   solvent]\^ ml Dish Tare 0' W t .  
d 

3 
Log Number l ?  D i  sh+Sanple A t  .s,'~f 6 3 g 
Comments Samp'l e W t .  O, 0 205 4 

Test  7 Run 3 Dish Plo, Y 8  
Val. of Solvent,aO m l  Dish T a r e  W t .  q7.6%72 J 
Log Number - n2? Dish+Sample W t  .Lj7.'?Q 81 q 
Cornmen t s Sample W t .  0 # 0 2 / 5  

9 ,  
- - - - - - - 

Test Run Dish No. 
Vol.  o f  Solvent m 1 Cish T a r e  W t .  9 
Log N~tmber Dish+Sample W t .  4 
Comments Sample W t .  Y 

5 
Test Run Di..sh No. 
Val. of Solvent  m 1 Dish Tare W t .  Y 
Log Pdumber Dish+Sarnple W t .  9 
Coinmen t s Sample W t .  .7 

*Solvent Res idueuq /m l=C(Samp le  W t .  g )  ( l W ) I / V o l .  of  Sol .  cn l 
EPA-MS Acetcne ~ e s i d u e  blank Spec. ( 7 . 8  uy/ml - 
Resul ts: 
F i e l d  Blk.  Run 1 R u n  2 Run 3 Run 4 Run 5 





I n t e r p o l 1  L a b o r a t o r i e s  
(612) 7Sb-bQ20 

EPA Method 5 Data Repor t ing  Sheet 
F i l t e r  Grav ime t r i cs  

Job- 
Team 
Date 
Test 
Date 

A- Source - ?*Lo Dr4 ., e 
Leader S L @  Test S i t e  S t ~ c k  
Submi t t e d  j j - ) ~ ~ 4 3  Date o f  Test I \ -  \\-'I3 
No. 4 No. o f  Huns Completed 3 
o f  h a 1  y s i  s 1 \ -zY-?? Techni c i  an C\ H ~ \ r c ~ c r  

Run O Test F i l t e r  No. 
F i e l d  Blank F i l t e r  Type 
Log Pfunber F i l t e r  Tare W t .  9 
Comments F i l te r+Sample  W t .  9 

Sample W t .  9 

Test q Run \ F i l t e r  No. 60  lcl 
Log Number / 6 3 & , -  tooF F i l t e r  Type q1.6 c 
Commen t s  F i l t e r  Tare W t .  ,8867 9 

F i l t e r t S a m p l e  W t .  J .Oq5 \  9 
Sample W t .  0 .  'Lb g'i 9 

Test q Run 2- F i l t e r  No. 3 9 9 9  
Log Number --to( F F i l t e r  Type qb' <t F 
Comments F i l t e r  Tare W t .  .&7gC 9 

F i  l ter+Sample W t .  f.035I 9 
Sample W t .  0 ,  /56C 9 

Test q Run . 3  F i l t e r  No. 5 $53 
Log Number -\or- F F i l t e r  Type q"6 F 
Comnen t s  F i l t e r  Tare W t .  4 U . 7  9 

F i l te r+Sample  W t .  / . O q q 8  9 
Sampl e W t  . 0,171 / 9  

Test Run F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

Fi l ter+Sample W t .  9 
Sample W t .  9 

Test  Run F i l 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  Blk.  Run 1 Run 2 Run 3 Run 4 Run 5 

F i e l d  B lk .  Run 1 Run 2 Run 3 Run 4 Run 5 





I n t e r p o l  1 Labo ra to r  l e s  
(5  1 2 )  786-5520 

EPA Method 5 D a t a  R e p o r t i n g  Sheet 
I m p i n q e r  C a t c h / M i n n e s o t a  P r o t o c o l  

~ o b  W S o u r  c ;l 

T e a m  Leader S L D  T e s t  5i t e  SSCC6fi 

D a t e  S ~ t b r n i t t e d  ~ J - ~ ~ % * J  E a t e  o f  T e s t  1 / 4 0  q 3 
T e s t  No. No. o f  R u n s  C o m p l e t e d  3 
D a t e  o f  Analysis l I H Z Y * 3  T e c h n i c i a n  C, fk lye&- 

Results: 
F i e l d  E lk .  R u n  1 R u n  2 

O 

1 

2 

i 
I 
1 3 

4 
I 

5 

blank S o l v e n t  ~ t .  O.oooig 

-- 

R u n  Q Test D 1 s h  N o .  

F i e l d  B l a n k  C r s h  T a r e  W t .  9 

Log N u m b e r  D l s h + S a m p l e  W t .  9 

C o m m e n t s  S a m p l e  W t .  4 

T e s t  Run 1 D 1 s h  No. g d  
~ o g  N u m b e r  736-qf D i s h  T a r e  W t .  ~ 5 0 6 6 1  9 
C o m m e n t s  D i s h + S a m p l e W t .  4 5 4 ~ 3 3 8  g 

S a m p l  e W t .  6'. of7 7 9 

Z Test 5 R u n  D i s h  No. 5- 1 
Log N u m b e r  -4 3 D i s h  T a r e  W t .  ~ 8 . f 5 1 1  9 

C o m m e n t s  D l s h + S a m p l e  W t .  '4g-b407 9 
S a m p l e  W t .  ct. 0096 9 

3 T e s t  5 Run D 1 s h  No. G I 
Log f . l umber  -4 s D i s h  T a r e  W t .  qu-f%05 9 
C o m m e n t s  D i  s h t s a m p l  e W t .  ;i r ,5773 9 

S a m p l e  W t .  d ' ~ ' 0 6 8  9 

R u n  T e s t  Dish No. 

Log D i s h  T a r e  W t .  9 
C o r n m e n  t s Dl s h + S a n p l  e W t  - 9 

S a m p l e  W t .  9 

R u n  T e s t  clsh r40. 
Log N u m b e r  D l s h  T a r e  W t .  '3 
C o n m e n  ts Dl s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 

R u n  3 R u n  4 Run 5 





I n t e r p o l  1  Labora to r ies  
(h12) 786-t020 

€PA Method 5 Data Repor t ing  Sheet 
Probo/Cycl one Wash 

~ o b  4 C S  Source i3 4 % ~ ~  D r 4 r r  
Team Laader S C ~  Test Sl t e  s-kq L \< 
Date Submitted 11 -\  I--3 Date of  Test \ ( -  \ O  -9 3 
Test r.10. 5 No. o f  Huns Completed 3 
Cate o f  Final y s i s  j l .7  3 -9  3 Technic ian C. t ( ~b4s6k  

Transport  Leakage 0 None 0 m l  Solvent 4 c LA ,A 

.- 
Test Run Q G l s h  r.10. 
F i e l d  Ylank D r s h  Tare W t .  9 
Log NumD2r Dish+Sample W t .  9 

m l  'Jol. o f  Solvent  Sample W t .  9  
*Solvent Residue Y.0 ug/ml 

Test 2 Run 1 D ish No. 2 
Vol. o f  Solvent  8c ml Dish  Tare W t .  Y Q , L Z S :  9 
Loq Numbed636' tid: f Dish+Sample Wt.vL.2-S?? 9 
Coinmen t s Sample W t .  0. 0 Z 5 a  9 

Test  Run & C i  sh No. 3 A  
~ ' o l .  o f  Solvent  9 0  m l  D lsh Tare N t .  .f7.%97V '3 
Log Number 84.3  D i  shtsanple W t  S 7 & Y  93 9 
Comment 5 Sampl e  W t .  0.09 lei 9  

~ e s t s  R u n 3  Dish IIo- ..? 
Vol .  o f  Solvent  l o r  m l  Dish Tare W t .  52, 1207 3 
Log PJunber - qo 4' D i  sh+Sample ~tnt I3 7 2  c! 
Comments Sample W t .  0 , 0 / 6 5  Y 

Test Run Dish No. 
Vol  . o f  Solvent  m l  C ish Tare K t .  9  
Log Numbsr D i  sh+Sample W t .  9 
Ccmmen t s  Sample W t .  Y 

Test  Run Cish No. 
ml Vol . o f  S o l v n t  D ish  Tare W t .  9 

Log P!umber DishtSample W t .  
Coinmsn t s Sample W t .  g 

*Sol ven t  Resi d u e u g / m l = C  (Sample W t .  g )  ( 10') I i V o l  . o f  Sol .  irt 1 
EPA-M5 Acetcne Residue blank Spec. (7.3 uy/ml - 
Results: 
F i e l d  Elk .  Run 1 Run 2 Run 3 Run 4 Run 5 





Interpol 1 Laboratories 
(612) 736-6QZQ 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

Job 
Tea 
Dat 
Tes 
Dat 

ACS source B -  $-L? Dc-rar 
.m Leader 5 ~ ( 3  T e s t  Site S C L - C ~ ~  

e Submitted lI-IL-'73 Date of Test \ \ - \r3-53 
t No. c- No. of Runs Completed 3 
e of Anal ysi s I\-27 -93  Technician C - u ~ \ , ~ ~ s o ,  

Test Run O Filter No. 
Field Blank Filter Type  
Log PJunber Filter Tare Wt. 9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test 5 Run Filter No. Cc12 
Log  umber 1 b 36 - 3-8 F Filter Type q"df  
Comments Filter Tare Wt. A62D 9 

Filter+Sample Wt. 6 2  9 
Sample Wt. d ,  I 5 - q ~  9 

Test 5 Run 2 Filter No. 6013 
Log Number - 8CrF Filter Type q " G I =  
Comments Filter Tare W t .  4bS'ld 9 

Fi lter+Sample Wt. 1,0379 9 
Sample Wt. d. / 6  33 9 

Test 5 Run 3 Filter No. s ?‘? 1 
Log Number - 9 0  F Filter Type q " G  F 
Comments Filter Tare Wt. ,a6 

Filter+Sample Nt.!#OPf i 
Sample Wt. 0 / 70 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Fi 1 ter+Sampl e Wt. 9 
Sample Wt. 9 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

1 

Results: 
Field B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 





I n t e r p o l  l L a b o r a t o r r e s  
(612) 736-5920 

EPA Method 5 Data Repo r t i ng  Sheet 
Irnpingec Catch/Minnesota P r o t o c o l  

~ o b  ACS ~ o u r c s  C P,CP Drq C <  

Team Leader < L O  T e s t  S i t e  'S kdV 
Date Submi t t e d  //-1=-'?3 Fate  o f  Test 11-4-53 

Test  No. r..lo. o f  RunsCompleted 3 
Date o f  Ana lys rs  ( 1 -  2 2 - 4 3  Techn ic ian  C-#-&UO- 

Tes t  1 R u n  Q Dish  No. ( 5 2  
F i e l d  Blank Ersh Tare W t .  yq6@5Cf 9 
Log Number/b36' 7 7  Dish+Sample W t .  Y9. 9  
Cornmen t s  Sample W t .  a,. oda i 9 

Tes t  I Run 1 ~ l s h  NO. IS8 
Log Number - 79 D ish  Tare W t .  58.22 2 q  9  
Comrnen t s  Dish+Sarnple W t .  CJD 2-Y7.? 9 

Sample W t .  0, 02-yy 9  

T e s t  \ R u n  Z Dish  No. ( 6  1 
Log Number d FI  Dish  Tare W t .  Y9,13C(S 9  
Comments Dish+Sample W t .  " 9 . 1 5 6 ~  9  

Sampl e  W t .  0-0% I7 9 

Tes t  \ Run 3 D ish  No. 175 
Log Number - 83 D ish  Tare W t .  5 >,e2?8 9  
Commen t s D i  sh+Sarnple W t .  5 3 -  O Y Y /  9 

Sample W t .  d , d l q 3  9 

Tes t  Run D ish  No. 
Log Number D ish  Tare W t .  9  
Commen t s ~ i s h t ~ a n ~ l e  . W t .  9  

Sample W t .  9 

Run Tes t  C ish No. 
Log FJumber D i sh  Tare W t .  9 
Conmen t s D i  sh+Sampl e  Kt .  9 

Sample W t .  9  
I I 

b lank  Solvent  W t .  0*006/9 

Results: 
F i e l d  B lk .  Run 1 Run 2 Run 3 R u n  4 Run 5 





Interpol 1 Laboratories 
(612) 796-6Q20 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

J O ~  A CY source C P ~ L ?  D r . p r  

Team Leader 3 i-13 Test Site S S S C , ~ ~  
Date Submitted I / - /  Zd13  Date of Test J 1 - 3 - 7 3  
Test No. I No. of Runs Completed 3 
Date of Analysis l l - I ? . q  '3 Technician C, M ~ ? , ( ~ c s c &  

Test  1 Run O Filter No. 5 ? 9 6  
Field Blank Filter Type Y "  6 F  
Log Number/(,-(&- 7 3  F Filter Tare Wt. .819C( 9 
Comments; Fi lter+Sample Wt.k7'f7 9 

Sample Wt . O,ood3 9 

Test  Run - Filter No. 3 9 5 3  
Log Number -7q r Filter Type y ~ 6 / =  
Comments Filter Tare Wt. . 4 2 ~ 6  9 

Fil ter+Sample Wt. I.@qttl( 9 
Sample Wt. O, I 6 4 5  9 

T e s t  \ Run 2 Filter No. s ' i 3 z  
Log Number - 7 r i  Filter Type ' i " 6  
Comments Filter Tare Wt. . 932f 9 

Filter+Sample Wt. I , I O Q O  9 
Sample ~ t .  a,  I 7 6 1  9 

T e s t 1  Run 3 Filter No. lp0 IS 
Log Number - 7 ~  7 Filter Type 4 ° C  F 
Comnen ts Filter Tare Wt. .8727 9 

Filter+Sample Ut. iao8Pb 9 
Sample Wt. 0.20gLZ 9 

Test  Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test  Run Filter No. , 

Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

Field Blk. Run 1 ,  Run 2 Run 3 Run 4 Run 5 





I n t e r p o l  1 L a b o r a t o r ~ e s  
($12) 756-A920 

EPA M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I r n p i n g e r  C a t c h / M i n n e s o t a  P ro toco l  

J O ~  PCS S o u r c z  & / & J C ~  
T ~ a m  Leader J M ~  T e s t  S i t e  2dz-k 
D a t e  S u b m i t t e d  /I-/t -43 C a t e  o f  T e s t  / 1-4 5 3  
T e s t  PJo .  2 No. o f  R u n s  C o m p l e t e d  -3 
D a t e  o f  A n a l y s i s  / ) H Z  2- -3 T e c h n i c i a n  c- I& l y p g ,  - 

1 

T e s t  2 R u n  Q D i s h  N o ,  / D L  
F i e l d  B l a n k  C r s h  T a r e  W t .  Y ~ . o / L ~ -  9 
Log N u m b e r  / A  :*;Il7- / 2 3 L  D i  s h + S a r n p l  e W t .  ; / j .O/& 3 9 
C o m m e n t s  S a m p l e  W t .  n. 0 0 ~ /  9 

T e s t  Z R u n  '-f D l s h  N o .  4 0  3 
Log N u m b e r  / k 3 6 -  i 3 i I  D i s h  T a r e  W t .  ~ 7 . d 9 6 - 5  9 
C o m m e n t s  D i  s h + S a m p l e  W t .  Q 7 . V C i k  9 

S a m p l e  W t .  od 3 1 9 

T e s t  R u n  5 D i s h  No. q o q  
Log N u m b e r  , 1 3 2 Z  D i s h  T a r e  W t .  Y6, /*o 9 
C o m m e n t s  D i s h + S a m p l e  ?J t .  W. /qZL Q 

S a m p l e  W t .  0.0022 ,-J 

T e s t  z R u n  6 D i s h  No. ' 4 1  l 
Log N u m b e r  - 1 3 U  D i s h T a r e W t .  Q6.6657 9 

. C o m m e n t s  D i s h t S a m p l e  W t .  Y ~ O L ~ Y Y  '3 
S a m p l e  W t .  0, JO 3 7  g 

T e s t  R u n  D i s h  No. 
Log N u m b e r  D i s h  T a r e  Wt. 9 
C o m m e n t s  D i  s h + S a n p l  e Wt. 9 

S a m p l e  W t .  9 

T e s t  R u n  C i s h  N o .  
Log FJurnber  D i s h  T a r e  W t .  9 
C o n m e n  t s D i  s h + S a m p l e  K t .  9 

S a m p l e  W t .  9 

Results: 
F i e l d  B l k .  R u n  1 R u n  2 

B l a n k  S o l v e n t  W t .  a * o b l  CJ 

R u n  3 R u n  4 R u n  5 





I n t e rpo l  1  Labora tor ies  
($12) 7 9 6 - t Q Z Q  

€PA Method 5 Data Repor t ing Sheet 
~ r o b o / ~ ~ c l  onkt Wash 

~ o b  k-5- Source S /  &,'/er 

Team Lsadsr ;/MK Test 51 t e  SizcdX 
D a t e S u b n i t t e d  / / -IL--43 Date o f  Test 1)-9 $ 3  
Test r.10. 3 No. o f  Runs Completed 3 
Cata o f  Cna lys is  Technician C. kk?fW&1 
Transport Leakaq n l  Sol\;ent w t ~ x a  

.- 
Test R u n  O G ~ s h  t.10. 
F i e l d  b lank D i s h  T a r e  W t .  9 
Log Nurnbsr D i  sh+Sample W t .  9 

m 1  Vol. o f  Solvent  Sample W t .  9  
+Solvent Resi d u e ~ u g / m l  

Test 2- Run Dish No. 5.9 
Vol. of So lvent  m l  Dish Tare W t .  Y ? . ~ w /  '3 
Log Number f 6 3 6 -  i319 Dish+Sample W t .  '47 .6  S6 9 
Co~nmen t s Sampl e W t .  b1066!5 9 

Test 2 Run 5 Dish No. -7-1 L. 
L1ol. of Solvent  m l  Dish Tare W t .  Y 9 . 3 5 5 f  9 
Log Number - i 3 z P  D i  sh+Sanple Ut. 9 9 ,  w/ 3\ 9 
Comments Sample W t .  O l o 5 7 3  9 

Test R u n  6 Dish Plo. 5 / q  
Vol. of Solvent  rk0 m l  Dish Tare W t .  4tl.0516 Y 
Log F.Junber - 1 3 3  9 Di sh+Sample W t .  Vt(.//Y?O C! 
Cornmen t s Sample W t .  i), 04 9~ 9 

Test Run Dish F.10. 
ml Vol. o f  Solvent  C i s h  T a r e  W t .  9  

Log Numbrr Dish+Sample W t .  9  
Cornm~n t s  Sample W t .  Y 

Test Run Dish No. 
Val . o f  Sol  vent  m l  Dish Tare W t .  Y 
Log E!umber D i  sh+Sampl e  W t .  9 
Coinmen t s Sampl e W t .  9 

1 

*Solvent  Rss idueug /m l=C(Samp le  W t .  g )  ( l W " 3 i V o l .  o f  Sol. trt \, 
EPA-MS A c e t ~ n e  Residue Blank Spsc. { 7.3 uy/ml - 
Results: 
Field Elk.  Run 1 Run 2 Run 3 Run 4 Run 5 





Interpol 1 Laboratories 
(512) 736-6Q2Q 

EPA Method S Data Reporting Sheet 
Fi 1 ter Gravimetrics 

J O ~  M5 Source 4-1 Ao,7~4 
Team Leader /zl  tC Test Site S f ~ k  
Date Submitted / / - I  -3 Date of Test //'9 9 3  
Test No. Z No. of Runs Completed 3 
Date af analysis i!-=3-'?3 Technician c ~FX& -, 

I 

Test Run Q Filter No. 
Field Blank Filter Type 
Log Number Filter Tare W t .  9 
Comments Filter+Sample Wt. 9 

Sample Wt. 9 

Test 2- Run Filter No. s~S.0 
Log Number 16 3& -13 1 c Filter Type q 'G+ 
Comments Filter Tare Wt. * S 4 ~ 6  9 

FiltertSample Wt. 9 
Sample Wt. 0. ds 9 

Test Run 5 Filter No. S'Y 8 / 
Log Number -/32C Filter Type qJgf 
Comments Fi 1 ter Tare Wt . @40 9 

FiltertSample Wt. A G/f jSy  9 
Sample Wt. Q.LJS~ y 9 

Test Run Filter No. 5 9 s z  
Log Number -13 3p Filter Type q la&/ 

Comnen ts Filter Tare Wt.  GO 9 
Filter+Sample Wt. * 4566 S 
Sample Wt. 0, &5 16 9 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test Run Filter No. 
Log Number Fllter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. Q 

I 

Results: 
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 

Field Blk. Run 1 Run 2 Run 3 Run 4 Run S 





I n t e r p o l l  L a b o r a t c r i e s  
(512)  7!36-&32Q 

EPA Method 5 Data Repor t ing  Sheet 
Impinger Catch/Minnesota P r o t o c o l  

J O ~  4 cs ~ o u r c z  B o ; l ~ /  
Team Leader /4k Test 51 t e  S#Q C L  
Date Submi k ted  / / ~ / 2 - 4 3  gate of Test ( 1  -11-43 
Test F!o. 7 Plo. of Runs Completed 3 
Date o f  Ana l ys i s  11-  2-2-4 3 Techni c i  an C.. H C / \ L S O ~  - 

Test  7 Run Q Dish  No. 2 0  6 
F i e l d  Blank Clsh Tare W t .  c( 7.61 74 9  
Log Number 16.36 - 138 T Dish+Sample W t .  if7.81 f c  9 
Comrnen t s  Sample W t .  L*, / 9 

Tes t  7 Run 1 Dlsh No. ) 027 
Log Number - 13qZ Dish  Tare W t .  5 2 . 7 4 5 5  9  
Comments DishtSample ~t .32-7?4 9 

Sample W t -  d 4  m37 9 

Test  7 Run 2 Dish  No. 2a 9 
Log Number - I Y O ~  Dish  Tare W t .  Y3 ,  m 9 y  9  
Comments DishtSample ?Jt.W, L\ 37  9 

Sample Wt. O,O@ c13 9  

Tes t  7 Run 3 D ish  No. - 212 
Log Number '41 X Dish  T a r e  W t .  50% 35 6 1 9 

. Comments Di:sh+Sample W t 5 0 . 3 5  7 7  9  
Sample W t .  O,od% 9 

Tes t  Run D ish  No. 
Log Number D ish  Tare W t .  9  
Comments DishtSanple  - W t .  9 

Sample W t .  9 

Tes t  Run D ish  PJo. 
Log F4umber D ish  Tare W t .  9 
Commen t s  Dish+Sample ldt .  9 

Sample W t .  9  
L 

Blank Solvent  W t .  d-md'g 

Results: 
F i e l d  b l k .  Run 1 Run 2 Run 3 Run 4 Run 5 





I n t e r p o l  1  L a b o r a t o r i e s  
(612) 736-t020 

EPA Method 5 Data Repor t ing  Sheet 
Probo/Cyclone Wash 

~ o b  ACS ~ o u r c e  *CZ 6 o i l e r  
Team Loader  .h g Test Sl  t e  &%.& 
Date S ~ i b n l t t e d  / I - I Z - 9 3  Cat2 o f  Test  I t -  \\- 9 3 
Test f.10. 7 No. o f  Huns Completed 3 
Cate o f  C n a l y s i s  I ( - 2 3 - 4  3 Technic ian C. H L ~ C ~ C Y  
Transpar t Leakage F a  n l  Solvent  ALL a v o  

.- 

Test  7 Run O G l s h  f.10. 
F i e l d  Ylank Dish Tare Nt .  , 38CO 9  
Log FJumber l b 3 6 -  1 3 8 f  D i  sh+Sample W t  .97.3BoY 9 
'Jol . o f  So lven t  100 m l  Sample W t .  0 , U d O  $f 9 
*Solvent  Residue 7.0 ug/ml 

Test  7 R u n  Dish No. 5 
Vol.  o f  D ish  Tare W t .  YOUb831 (3 

Log PJumber D i  sh+Sampl e  W t  S . 7 q S T  9 
Coinmen t s Sample ~ t .  0.06&6 (3 

Test  7 Run 2 Cish No. 13 
L1ol. o f  So lven t  l SC m l  D ish  Tare W t .  qS.720;L 3 
t o g  FJumber - I Y O f  Dish+Sanple ? ~ t . y S . g O q v  9 
Comnen t z. Sample W t .  dtO% Y t  9 

Tes t  7 R u n  3 Dish  Plo- 39 
Vol.  o f  So l ven tz - r0  m l  D ish Tare W t .  YQ.Y37L J 
Log P!unber -I'( \ ?  Dish+Sample W t  .Yq.S?7C( 9 
Comments Sample W t .  0.1603 9 ,  

I Test 

R u n  
5 Vol  . o f  So l ven t  m l  

4 

D ish  No. 
D ish  Tare W t .  Y I 

Test  R u n  Dish P.10. 
'201. o f  So l ven t  m l  C ish Tare W t .  9 
Log Number Dish+Sample W t .  9 
Comments Sample W t .  Y 

Log P!umber D i  shtsampl e W t  . 
Cainmen t s Sample W t .  

+So lven t  Residue=ug/ml=t (sample W t .  o . m J ' / ~ )  ( lah) I i V o l  . o f  So l .  ,TI? 

EPA-MS A c e t ~ n e  Residue b lank Spec. (7.3 uy/ml 
Results: 

- 
F i e l d  B l k .  R u n  1 R u n  2 Run 3 Run 4 Run 5 





~ n t e r p o l l  L a b o r a t o r i e s  
(612) 756-6Q20 

EPA Method 5 Data Repor t ing  Sheet 
F i  1  t e r  Grav imet r ics  

J o b  
Tea 
Dat 
Tes 
Dat 

A (2s Soctrce # r & ; l e r  

.m Leader k l g  Test S i t e  6 Q L  

e  Submitted 1 1 - 1  L Y 3  Date o f  Test 11-11-43 
.t No. No. o f  Runs Completed 3 
e  o f  Ana lys is  I \-2.3-q 3 Technic ian C . Q J ( ~ Q A ~ ~  

w 

Test 7 Run Q F i l t e r  No. 5?d3 
F i e l d  Blank F i l t e r  Type C('.d t 
Log Number 103b - 138 f F i l t e r  Tare W t .  ,950G 9 
Commen t s Fi l te r+Sample  Wt.n?SoG 9 

Sample W t .  O, oood 9  

Test 'i' Run \ F i l t e r  No. G ooa 
Log Number - 1 3 ? ~  F i l t e r  Type q"bF 
Comments F i l t e r  Tare W t .  t Q 7 0 0  9  

F i  1  ter+Sample W t  - , S - ~ C O  9  
Sample W t .  add G 50 9 

Test  7 Run 2 F i l t e r  No. baa I 
Log Number - IYQ F F i l t e r  Type .I"b F 
Comments F i l t e r  Tare W t .  . & d l 7  9  

F i l te r+Sample  W t .  6 7 2 3 7  9 
Sample W t .  0, 0 d 2 6  9 

Test  7 Run 3 F i l t e r  No. kc) 16 
Log Number - \'4\ F F i l t e r  Type L\ " b F 
Commen t s F i l t e r  Tare W t .  . 1'4 9  

Fi l ter+Sample Nt. . q 7 ~  9 
Sample W t .  0.0 El37 9  

Test  Run F i l 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 ter+Sample W t .  9  
Sample W t .  9 

Test  Run F i l t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  '3 

F i l ter+Sample W t .  9 
Sampl e W t .  9  

Results: 
F i e l d  E l k .  Run I R u n  2 Run 3 Run 4 Run 5 

F i e l d  E l k .  Run 1 Run 2 Run 3 Run 4 Run 5 





I n t e r p o l  1 Laboratories 
(612) 7 9 6 - A 3 2 0  

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
I m p i n q e r  C a t c h / M i n n e s o t a  P r o t o c o l  

J O ~  ~ c S  ~ourc;. F954 %.\I<+ ~ o o l e r  
T e a m  Leader D @ T e s t  5 i  t e  Sfic(r - 
D a t e  S u b m i t t e d  1 I - 1  z-$3 E a t e  o f  T e s t  l [ - \ \ - q  
T e s t  Pfo. 10 r.10. o f  R u n s  C o m p l e t e d  3 
D s t e  o f  A n a l y s i s  \ \ - ~ q - q 5  T e c h n i c i a n  ~ - M k \ r c ~ e  - 

T e s t  (0 R u n  Q D i s h  No. I 
F i e l d  blank C r s h  T a r e  W t .  S i . 9 d 4 7  9 
Log N u m b e r  1 ~ 3 6  - I \  L r  D l  s h + S a r n p  1 e W t  . ,TI, 97 00 9 
C o m r n e n  t s S a m p l e  W t .  0. om/ 4 

Tes t  lo R u n  \ ~ i s h  NO. 6 
Log N u m b e r  - 1 \ 3  -1 D i s h  T a r e  W t .  ~ f . 2 - 7 0 6  9 
C o m m e n t s  D i  s h + S a m p l e  W t .  "fg. 2 ' 7  35 '3 

S a m p l e  W t .  U- OOA 9 9 

T e s t  (o  R u n  2 D i s h  No. 7 
Log N u m b e r  -\\q 1 D i s h  T a r e  W t .  S @ * O \ ~ Z  9 
C o m m e n t  5 D i  s h + S a m p l  e W t  . 94 9 

S a m p l e  W t .  U ~ d d  / b  '3 

Test  10 Run 3 D i s h  No. 12 
Loq N u m b e r  - \ \ S T  D i s h  T a r e  W t .  9, l'l b q  '3 

. C o m m e n t s  D i s h + S a m p l e  W t .  q%. i531 '3 
Sample W t .  0. uc 17 9 

T e s t  R u n  D i s h  No. 
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 s  D i s h + S a n p l e  ' W t .  9 

S a m p l e  W t .  9 

T e s t  R u n  C i s h  No. 
Log t'l~mber 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 p l  e W t .  9 

S a m p l  e Wt. 9 

blank S o l v e n t  W t .  da0Udlg 

Results: 
F i e l d  b l k .  R u n  1 R u n  2 R u n  3 Run 4 R u n  5 





I n t e r p o l  1  Laborator i r s  
(512) 7 S b - t O Z Q  

€PA Method 5 Data Repor t ing Sheet 
Probe/Cyclone Wash 

~ o b  AC-S source C'a3.f QL\LLI C~cict- 
Team Lsader h b  T e s t  Si t e  S + . c L ~  

Date Submitted I/-R-43 Date of  Test [(- \\-% 3 
T e s t  r.10. / d  No. o f  Huns Completed 3 
Cata o f  Finalysis ~ I - z Y - ? ~  Technic ian CL H c i q ~ r o c .  
Transport  Leakage one 0 n l  Solvent 

1 - 
Test Run 9 Elsh r.10. 
F ~ e l d  Blank D l s h  T a r e  at. 9 
Log PJ~tmber DrshtSample W t .  9 

m 1 Vol .  o f  Solvent Sample W t .  9 
*Sol vent  ~ e s i d u e ~ u g / m l  

Tes t  10 Run \ Cish No. 6 6 
Vol. o f  Solvent 260 m l  Dish Tare W t .  49,336% r3 
Loq Number jb36' \ \ s f  Di sh+Sampl e l 4 t  .- g 
C~tnmen t s Sample W t .  ild 7 1  3 GI 

Test 10 Run 2- Dish No. 67  
??ol. o f  Solvent 115- m l  Dish Tare M t .  Y q .  5 3 9  3 - Log Number I' D i  sh+Sanpl e  !4t.~'t.$Oc5 9 
Cornmen t -, Sample W t .  u,d 6 6 0  9 

Test  i Run 3 Dish rlo. f?i 
Vol. o f  So lvent2-  m l  Dish Tare W t .  Y q . O q S 5  (3 

Log rJunber & \ I S  ? Dish+Sample Wt.Y$.\ l3q 
Comments Sample W t .  0-d73 7 9 

Test Run Dish Elo. 
Vol .  o f  Solvent  m l  Cish Tare W t .  9  
Log N ~ ~ m t ; r i r  D i  sh+Samp 1  e W t  . 9 
Comman t s  Sample W t .  9 

Tes t  R u n  Dish FJo. 
Vol. o f  Solvent m l  D ish Tare W t .  Y 
Log Piumber Di =h+Samp 1  e W t  . 9 
Coinmen t s Sample W t .  4 

1 

*Solvent  R z s i d u e u g / m l = ~ ( S a m p l e  W t .  g )  ( laA) I i V o l  . o f  Sol. tn 1 
EPA-MS Acetcne Residue blank Spec. (7 .3  uy/ rn l  - 
Results: 
F i e l d  E lk .  Run 1 Run 2 Run 3 Run 4 Run 5 





Interpol 1 Laboratories 
(512) 786-6020 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetrics 

J O ~  4 CS source fc>$ f '~\\e& Cao\er 
Team Leader D b  Test Site .sf--c k 
Date Submitted 1 1  -1L-94 Date of Test 11-\\-@l3 
Test No. '\O No. of Runs Completed 3 
Date of Analysis Il-;Ly-‘-t 3 Technician C & u & \ r c s c r \  

Test (0 Run Q Filter No. C & 6 &  
Field Blank Filter Type 'Im(, f 
Log ~umberl6?6- I I ~  F Filter Tare W t .  V '270‘l 9 
Commen t s Filter+Sample Wt. t930 Y q 

Sample Wt. d ,  @do 9 

Test 10 R u n  \ Filter No. s=i lz 
Log Number '1\3F Filter Type ~ ' - 6 1 ~  
Comments Filter Tare Wt. C 7U23 9 

Filter+Sample Wt. a Y 1 1 1  9 
Sample Wt. 0,i) 2 . ~ 8  9 

Test 10 R u n  7 Filter No. 
L 

S 9  I3 
Log Number - Filter Type 4''6 F 
Comments Filter Tare Wt. q q f 0  9 

Filter+Sample Wt. : 9 8 8 ~  9 
Sample Wt. 0, c Y  74 9 

Test f Q  R u n  3 Filter No. S"\q 
Log Number - i \s F Filter Type q ' - G  F 
Comnen ts Filter Tare Wt. c s5c( 9 

Filter+Sample Nt. h 9 8 ~ 0  S 
Sample ~ t .  ~ 1 0 0 2 6 k  9 

Test 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 Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Elk. R u n  1 R u n  2 Run 3 Run 4 Run 5 

I 

Field Elk. R u n  1 .  R u n  2 Run 3 Run 4 Run 5 





I n t e r p o l  1 L a b o r a t c r l e s  
(512)  796-$320 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
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  

J O ~  .qCS S o u r  c 2 b z~ fJ\d- CCO~QY 
T e a m  Leader  p 0 T e s t  S i t e  S-i-.cc k - 
Date S u b m i t t e d  I 1 - 1  2 - 4 3  E a t e  uf Test ll- I\-? 3 
T e s t  F l o .  13 Plo. o f  R u n s  C o m p l e t e d  3 
Date o f  A n a l y s i s  \\-2?-q3 T e c h n i  c i an C -  u a l t ~ s o b  - 

T e s t  R u n  Q D i s h  F J o .  
F i e l d  b l ank  D l s h  T a r e  W t .  9 
Loq N u m b e r  D i s h + S a m p l e  Wt. 9 
C o m r n e n  t s S a m p l e  W t .  9 

T e s t  13 R u n  \ ~ l s h ~ o .  31 
Log N u m b e r  I b g b -  1 Lo T D i s h  T a r e  1Jt .  95,27(0 9 
C o m m e n t s  D i s h + S a m p l e  W t .  ~ 5 . 2 7 ~ 5  9 

S a m p l e  W t .  d .  00 15 9 

T e s t  13 R u n  2 D i s h  No. 3 s  
Log N u m b e r  - \ 2 i  z D i s h  T a r e  W t .  51.07 IZ 9 
C o m m e n t s  D i  s h + S a m p l e  W t .  5 1 . 0 7 ~ 7  9 

S a m p l e  W t .  d . 0 ~ 3 5  9 

T e s t  \ 3 R u n  3 D i s h  No. 3 6  
Log N u m b e r  -1ztS D i s h  T a r e  W t .  43.5635 9 
C o m m e n t s  D i  s h + S a m p l e  W t .  Y 3. 5657 9 

S a m p l e  W t .  d,uU t Z 9 

T e s t  R u n  D i s h  No. 
Log N u m b ~ r  D i s h  T a r e  W t .  Y 
C o m m e n t s  D i s h t S a n p l e  - W t .  9 

S a m p l e  W t .  9 

T e s t  R u n  E L s h  No. 
Log Numt ;e r  D i s h  T a r e  W t .  9 
C o n r r i e n  t s D i  s h + S a m p l e  K t .  9 

S a m p l e  W t .  9 
, 

Results: 
F i e l d  B l k .  R u n  1 Run  2 

b lank  S o l v e n t  W t .  U.d00/ g 

R u n  3 R u n  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 s  
(612) 7 8 h - t Q Z Q  

€PA Method 5 Data Repor t ing  Sheet 
Probe/Cyc 1  one Wash 

~ o b  ,PTCS source C-)c~.f c \C +- c-ofir 
Team Laader b 6  T e s t  S ~ t e  s C- ck 
Date S ~ t b n i t t e d  / j - 1  z-93 Date o f  Test 11-11 - 9 3 
Tes t  r.10. 13 No. o f  Runs Completed 3 
Date o f  f inal . fs ls  / { - z q - q ' 5  Technic ian Ci M~l \uUc?~. r  
T ranspor t  Leakage EE?=% nl Solvent  A L L ~ O  H 

-- 
Tes t  U Run O G L  ;h r-lo. l o 2  
F i e l d  Blank D ish  T a r e  ~ t . 4 q , 3 Z Y 6  9 
Log PJumbsr 16 36 - 1 1  ? 4 D i  sh+Sample w t Y q . 3  9 
Vo l .  o f  Solvent joO m l  Sample W t .  0, 000 Y 9 
*So lven t  ~ e s i  due=ug/ml 

Tes t  j3 Run _l__ Cish No. 1 1 0  
Vol.  o f  So lven t  ZSO m l  Dish  Tare W t .  'lq.1.36 c '3 -. 
Loq PJumber -120 f Di sh+Sample ~ t . ' - l q .  46 h 3  '3 
Cornnen t s Sample W t .  o,L*~ 9 

T e s t  13 Run Z Dish  No. '1\0 
Vol .  o f  So lven t  17s m l  D ish  Tare Nt. SO.SS-I 1 3 
Log Number - l=' D i  shtSanp1 e  N t  50. b b  9 
Comments Sample W t .  a, 2 5 q s  9 

T e s t  ( 3  Run 3 Dish  rlo. G 1 b 
Vol.  o f  SolventZZo m l  D ish  Tare W t .  50.qZS3 '3 
Log PJumber -rzzf DishtSample Wt.Si.13 bb rj 

Comments Sample W t .  0, ~ 9 7 7  
-- 

Tes t  Run D ish  Elo. I 
Vo l .  o f  So lven t  m l  C ish Tare K t .  9 
Log Numb~r  Dirh+Sample W t .  9  
Commsn t s Sample W t .  '3 

Tes t  Run Cish No. 
Val .  o f  So lven t  m l  D ish  Tare W t .  Y 
Log PJumber DishtSampl e  W t  . 9 
Cainman t s Sample W t .  9 ,  

+So lven t  R e s i d u e g u g / m l = C  (Sample W t .  d r o k ' Y q )  (laa) 1;Vol. o f  So l .  '0° crrl 
EPA-MS A c e t ~ n e  Residue Blank Spec. (7.3 uy/ml - 
Results: 
F i e l d  B l k .  Run 1 Run 2 Run 3 R u n  4 Run 5 





Interpol 1 Laboratories 
( A  12) 7Sb-6QZQ 

EPA Method 5 Data Reporting Sheet 
Fi 1 ter Gravimetrics 

J O ~  ACS ~acirce b e e s 4  ?ci\c+ C Q ~ I L ~  
Team Leader 06 Test Site s - h ~ k  
Date Submitted / l - I Z - V - 3  Date of Test l i - \ \ - '33 
Test No. 13 No. of Runs Completed 3 
Date of Analysis I \ - L b - ? 3  Technician c - H - d r u c k  

Test 13 Run Q Filter No. 586 7 
Field Blank Filter Type Ct "6 r' 
Log Number 1 6 3 b -  \ I C \ F  Filter Tare Wt. r q 3 m  9 
Comments Filter+Sample Wt. r S 3  20 9 

Sample Wt. 0.cWDO 9 

Test I 3  Run \ Filter No. 6 ~ 0 7  
Log Number - 120 f Filter Type Y “ G F  
Comments Filter Tare Wt. . & S e S  9 

Filter+Sample Wt. ,731 b 9 
Sample Wt. d d o S ' / !  9 

Test ( 3  Run Filter No. Cp OC)  5. 
Log Number - l z \ F  Filter Type ~f '* 6 I= 
Comments Filter Tare Wt. P 85q 2 9 

Filter+Sample Wt. . , 4 0 3 i  9 
Sample Wt. 0, 0 4 g 9  9 

Test 1 3  Run 3 Filter No. 6 0 0  tl 
Log Number - 1 z r F  Filter Type ' - i n 4 F  
Comnen ts Filter Tare Wt. .cb'629 9 

Filter+Sample ?Jt./.OOY? 9 
Sample Wt. 0. 1 YLO 9 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test Run Filter No. 
Log Number Filter Type 
Commen te Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: 
Field Blk. Run 1 Run 2 Run 3 Run 4 Run 5 

Field Elk. Run 1 . Run 2 Run 3 Run 4 Run 5 





EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
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  

J O ~  ACS ~ o u r c z  PC\\%-& C04Ao<+ 
T e a m  Leader  s ~6 T e s t  5i t e  S ~ L K  
D a t e  S u b m i t t e d -  l[--lL-?3 E a t e  o f  T e s t  1 \ - 1 \ - 9 3  
T e s t  P J o .  13 P l o .  o f  R u n s  C o m p l e t e d  3 
D a t e  o f  R n a l y z i s  \ \ - ~ q - C \ 3  T e c h n i  ci an C . k e \ e ~ s o h  

Q 
T e s t  12 R u n  Q D i s h  N o .  1 C\ 
F i e l d  b l a n k  C r s h  T a r e  ?Jt. q 7 . b S 9 c (  - 9 
Log t \ l u m b e r l d , ? b -  111 4 E l  s h + S a m p l e  Wt. 47.6595 9 
C o r n m e n  t s S a m p l e  W t .  d, u P d I  ' 9 

1 
T e s t  11 R u n  1 D i s h  No. - I b 
Log N u m b e r  - D i s h  T a r e  W t .  C z , % Z I 7  9 

C o m m e n t s  D i s h + S a m p l e  W t .  5 A . ( i ~ . 5 i  9 
S a m p l e  W t .  ir, ad 3 Cj 9 

2 
T e s t  (1 R u n  2 D i s h  No. 17 
Log N u m b e r  -\\I r D i s h  T a r e  W t .  Cf%',3~05 9 
C o m m e n t s  D i s h + S a m p l e  U t .  Yb. 3 q a  9 

S a m p l e  W t .  d, ddL / 4 

3 
T e s t  1 2  R u n  3 D i s h  No. 18 
Log N u m b e r  -L\% x D i s h  T a r e  W t .  -jq.C18 79 4 
C o m m e n t s  D i s h + S a m p l e  W t .  YY. 9$40 9 

S a m p l e  W t .  ,g,do ! 1 9 

4 

Results: 
F i e l d  B lk .  Run 1 

Test  R u n  D i s h  No. 
Log f 4 u m b e r  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 n p l e  ' W t .  9 

S a m p l e  W t .  9 

5 

R u n  2 R u n  3 R u n  4 R u n  5 

- ~ 

T e s t  R u n  C i s h  No. 
Log Numbst-  D i s h  T a r e  W t .  9 

C o m m e n t s  Di s h + S a m p l e  k!t. 9 
S a m p l e  W t .  9 

L 

b l  anC: S o l  vent  W t  . 3'ddojg 





I n t e r p o l  1 L a b o r a t o r i e s  
(6 12) 786-ti320 

EPA M e t h o d  5 D a t a  R e p o r t i n g  S h e e t  
P r o b e / C y c l o n e  Wash 

~ o b  ACS ~ o u r c e  ?<I(&* Loahc,,+ 
T a a m  L z a d ~ r  S ~ ( 3  T e s t  S r  te 5 +c. ~k 
D a t e  S u b n i t t z d  i )- 7 L-9-33 Cat2 o f  T e s t  11 - \ \ -?3  

T e s t  f ' k l o .  12 No. o f  R u n s  C o m p l e t e d  3 
C a t s  o f  Lna l ys i s  T e c h n i c ~ a n  C ~ ~ L \ , L ~ G - .  - 

T r a n s p o r t  Leakage -0 n l  S o l . ; e n t  < L  0u-p 

-- 
T e s t  R u n  0 E l s h  r.10. 
F i e l d  B l a n k  D r s h  T a r e  W t .  9 
Log N u m b a r  D i s h t S a m p l e  W t .  9 
'Jol. o f  S o l v e n t  m l  S a m p l e  W t .  9 
* S o l v e n t  R e s i d u e  q l d  u g / m l  

T e s t  (2 R u n  1 C i s h  No. 
V o l .  o f  S o l v e n t  70 m l  

7 3 
D i s h  T a r e  W t .  5 T i q 8 J 7  9 

Log F J u m b e r  1b36 - i I L f  D i s h t S a m p l e  W t .  5 3 ;  4 8 7 Y  9 
C ~ ~ n m e n  t s S a m p l e  W t .  0. OJY 7 9 

T e s t  i2- RU* z D i s h  NO. 7 3 A  
L 1 o l .  o f  So l ven t  $5 m l  D i s h  T a r e  W t .  ?q.\qtiY 4 
Log F J u m b e r  + 1(7? D i s h + S a n p l e  W t .  Y q l  Z O / J  9 
C o m m e n t s  S a m p l e  W t .  U . m z 3  9 

T e s t  12- R u n  3 D i s h  Plo. 100 
V o l .  o f  So lven t  bd m l  D i s h  T a r e  W t .  95.7676 J 
Log Nunbsr -I  I P P  D i s h + S a m p l e  W t .  95.9688 ?I 
Cornrnen t s S a m p l e  W t .  0.00 t 2 Y 

T e s t  R u n  D i s h  P.lo. 
V o l  . o f  S o l  ven t  m  1 C i s h  T a r e  W t .  9 
Log N u m b e r  D i s h + S a r n p l e  W t .  9 
C ~ m m e n  ts S a m p l e  W t .  Y 

T e s t  R u n  O i s h  No .  
V o l .  o f  S o l v e n t  m l  D i s h  T a r e  W t .  Y 
Log P i u m b e r  D i s h t S a m p l e  W t .  9 
C o i n m e n  t s S a m p l e  W t .  9 

* S o l v e n t  R a s i d u e u g / m l = C ( S ' a m p l e  W t .  g )  ( lQb) l / V o l  . o f  S o l .  I ~ I  ? 
EPA-MS A c e t o n e  R e s i d u e  b lank S p e c .  ( ' 7 . 8  u y i m l  
Results: 

- 
F i e l d  E l k .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 





Interpol1 Laboratories 
(512) 735-6020 

EPA Method 5 Data Reporting Sheet 
Fi 1 ter Gravimetrics 

J O ~  .4CS source - i '~ \ \a+  c 04 & OL.--t 
Team Leader 5 i - b  Test Site S ~ C L ~  
Date Submitted 1 / - /  z-.43 Date of Test 1 , - \ \ - 9 3  
Test No. i No. of Runs Completed 3 
Date of Ana1i;sis 1\-zc\ -47 Technician C.UL\~CAQ-  

Test Run Q Filter No. 
Field Blank Filter Type 
Log Number Filter Tare Wt. 9 
Cammen ts Filter+Sample Wt. 9 

Sample Wt. 9 

Test 12- Run \ Filter No. 5-5 6 9 
Log Number lh3bd r \ b T  Filter Type L ( " b F  
Comments Filter Tare Wt. ( 4 3 2 3  9 

Filter+Sample Wt. .4328 9 
Sample W t .  b',odd 5 9 

Test 1 2  Run 2 - Filter No. - 595'1 
Log Number t Filter Type \ \ 

Comments Filter Tare Wt. 0 'iLLC17 9 
Filter+Sample Wt. jYY5-3  9 
Sample W t .  2, UUl6 9 

Test \I Run 3 Filter No. S 9 d C  
Log Number - \ J % f  Filter Type q \ ' G F  
Comments Fi 1 ter- Tare Wt. ,q 3 0 1  9 

FiltertSample W t .  ,4310 S 
Sample Wt. 0 .  L W O Y  4 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test Run Filter No. 
Log Number Filter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Results: I Field 81k. Run 1 Run 2 Run 3 Run 4 Run 5 

Field B l k .  Run 1 Run 2 Run 3 Run 4 Run 5 



Interpol1 Laboratories 
(61 2 ) 786-6020 

€PA Method 6 Sulfur Dioxide 
Calculation Data Sheet1 

~ o b  4i-S source A ?-+Id , b ~ . , r w  
Team leader S i f i  Test Site s - k  ' 

Date submitted I / - /  z-? 3 Date of Test i l  -11 -4 3 
CJ Test Number No. of Runs Completed 3 

Date of analysis //-LY-+ 4 Technician C. 42 /t,c*.~ * - , 

UEQ Ca 7cu 7at ion 
DF = Dilution Factor 

MEQ = DF N (VS - V b )  Vs N = Normality of Titrant 
V. VS = Volume of Titrant Sample (ml) 

Vb = Volume of Titrant Blank (ml) 
Vs = Final Volume of sample (ml) 
V. = Volume of Aliquot (ml) 

Water Catch 

T e s t T R u n L  

3% Peroxide Catch 

1 ~ e s t t j ~ u n -  

MEQ = ( 1.0 ) (, r j w )  (J .93  - . I S  ) ( / ~ / o l  = dl87 MEQ 
( t",a) 

MEQ = ( I 1 0  ) ( . ; i u o ) ( ) , 7 S - , 1 S ) ( ) ~ j ~  1 = b i $ d ~  MEQ 
( Z O , ~ )  

T o t a l  UEQ Per Run: Test Run I = 2 . O '  MEQ 

Test Run 2- = / .  6r MEQ 

Test 9 R u n ?  = 1, 6 6 MEQ 

Comments : 

1 Form to be used in conjunction with combination method 5 and 6 train. 
S-42 1 A 



I n te rpo l1  Laboratories 
( 6 1  2 ) 786-6020 

EPA Method 6 Su l fu r  Dioxide 
Cal cu1 a t i o n  Data Sheet' 

~ o b  ,4-C .S Source 6 Zip .&yc+r 

Team leader C i L  i3 Test S i te  37%~~ k 
Date submitted I J - 1  2 -G 3 Date of  Test j j  -10 3 3 
Test Number S No. of Runs Completed -3 
Date o f  analys is  lJ ' '4-53 Technician [. &?I c/,.4, A 

UEQ Ca7cu7at ion 
DF = D i l u t i on  Factor 

MEQ = DF N (VS - V b )  VS N = Normality o f  T i t r a n t  
V o Vs = Volume o f  T i t r a n t  Sample (ml)  

Vb = Volume o f  T i t r a n t  Blank (m l )  
VS = Final  Volume o f  sample (ml)  
Va = Volume o f  A l iquo t  (ml )  

Water Catch 

)% Perox ide  Catch 

MEQ = ( ; b J  ) ( .2,)(y,55-, ,5 ) ( 5 0 :  , id 10 MEQ 
(2.5.3 ) 

T o t a l  MEQ Per Run: Test Run / = 2.57 MEQ 

Test Run L =  2.29 MEQ 

- I l 9 2  Test 4 Run 3 - MEQ 

Comments : 

1 Form t o  be used i n  conjunct ion w i t h  combination method 5 and 6 t r a i n .  
S-42 1 A 



I n te rpo l  1 Laboratories 
(61 2 ) 786-6020 

EPA Method 6 Su l fu r  Dioxide 
Calcu la t ion  Data Sheet' 

Job A C L  
Team leader 5 L A  
Date submitted 11-1243 
Test Number I 
Date o f  analys is  I \ f l I Y - d f 3  

Source L P a l r  a/YPd 
Test S i te  S+UF 
Date o f  Test 1 ' -  4 3 3  
No. o f  Runs Completed -5 
Technician < - )J e lc l>  4~~ 

MEQ C a l c u l a t i o n  
DF = D i l u t i on  Factor 

MEQ = DF N ( V S  - Vb) VI N = Normality o f  T i t r a n t  
VP Ve = Volume o f  T i t r a n t  Sample (ml)  

Vb = Volume o f  T i t r a n t  Blank (ml )  
V. = Final  Volume o f  sample (ml)  
Va = Volume o f  A1 iquot  (ml )  

Water Catch 

~ e s t l ~ u n l  

3% Perox ide  Catch 

~ e s t ( ~ u n l  

T o t a l  MEQ Per  Run: Test I Run / MEQ 

Test ]I Run = /. 4 3  MEQ 

Test I Run 3 = 3 6 0 ~  MEQ 

Comments: 

1 Form t o  be used i n  conjunct ion w i t h  combination method 5 and 6 t r a i n .  
S-421A 



In te rpol  1 Laborator ies  
(612) 786-6020 

EPA Method 7A Recovery and Analysis Data Sheet (1) 

***********f**SOURCEf**f*fff*f*** f * t + + t f * * * * f f f R E C O V E R y f * * * t f f f f * * * f * f f  ftf*ffftff*ffANALYTICAL***f*tfffff* 

J O ~  .HCX / E - G V & ~ J J = & ~ ~  Date of  Recovery i *  l>,.q 3 Date of Analysis 

source 4 ?b*ly Dry c ~ r  S)zcck Recovered by c. h+\ce.~c+ Analyst - 
Date of Sampling / j - 1 ) - q - 3  Recovery volume 50-1 ml Eluent 

Test No(s) ‘i Barometric a t  time 2t1.16 1N.HG. Chromatograph: Dionex System 4000i 

Samples co l l ec t ed  in  accordance with E P A  Method 7 ,  CFR T i t l e  40, Par t  60, Appendix A. Samples analyzed in 
accordance with E P A  Method 7 A  by ion chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums in sampling a n d  in  recovery. Thommen Model TX 19 jewel barometer c a l i b r a t e d  aga ins t  
l abo ra to ry  mercury in  g l a s s  barometer used t o  measure f i e l d  barometric pressure .  Three f i e l d  blanks a r e  
prepared and the  average used t o  c o r r e c t  measured n i t r a t e  concent ra t ions .  All samples a r e  analyzed a s  a hatch 
using a Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  programmed to  give the  a c t i ~ a l  
concent ra t ion  of  t he  500 m l  recovered sample even i f  a subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
ind ica ted  here a s  well a s  on the  chromatogram. 

- - 
CRS = DF(CDs) MNo, ' ( C R S  - C B I V R  C B  = ( C B 1  C B 2  CB3) /3  

where : CRS = concent ra t ion  of  n i t r a t e  in  500 ml recovered sample in  ug/ml 

DF = d i l u t i o n  f a c t o r  

CDS = concent ra t ion  of  n i t r a t e  of a 500 ml recovered sample which has been d i l u t e d  by a f a c t o r  of 
DF t o  br ing i t  i n t o  t he  proper range f o r  t he  ion chromatograph. This value i s  an 
in te rmedia te  number and i s  not ou tput ted  by the  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed to  
output  the  concent ra t ion  of  the  o r i g i n a l  undi luted 500 ml recovered sample. 

M N O ~  = t o t a l  mass of  n i t r a t e  i n  micrograms in t he  500 ml recovered sample and/or i n  the  2 L  f l a s k .  

C B  = average conc. of n i t r a t e  in  500 ml recovered samples from the  t h r e e  f i e l d  blanks (uglml)  

' ~ 1 '  ' ~ 2 '  CB3 = conc. of  n i t r a t e  in  500 ml recovered samples from the th ree  f i e l d  blanks (uglml)  

V R  = recovery volume f o r  samples and f i e l d  blanks in ml 
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I n t e r p o l  1 Labo ra to r i es  
(612)786-6020 

EPA Method 7A Recovery and Ana l ys i s  Data Sheet (1) 

* * * * * * * * f * f * f * S O U R C E f f f f f f f f f f f f f  f f f f t f f f f f f f f f R E C O V E R y f f f f f f f t f t f f f f f f  fffffffffffffANALyTICA~*fffffffffft 

J O ~  .HCA / E - G ~ ~ ~ J G ~ ~ ~  Date o f  Recovery ( \ - \ %  -q3 Date o f  Ana lys is  1-19 -C] - .  3, 
Source 4?dlp S f t c k  Recovered by C.  ~ < \ , e ~ +  Ana lys t  ? R ~ ~ ~  - 

5d0 C, ' 

Date o f  Sampling I I - I I - ~  3 Recovery volume m l  E luen t  . . @  
Y Test  No(s) Barometr ic  a t  time- 1N.HG. Chromatograph: Dionex System 4000i 

2 '3. OSG 

Samples c o l l e c t e d  i n  accordance w i t h  EPA Method 7,  CFR T i t l e  40, Pa r t  60, Appendix A. Samples analyzed i n  
accordance w i t h  EPA Method 7A by  i o n  chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums i n  sampl i n g  and i n  recovery .  Thommen Model TX 19 jewel  barometer ca1 i bra ted  aga ins t  
l a b o r a t o r y  mercury i n  g l ass  barometer used t o  measure f i e l d  baromet r i c  pressure.  Three f i e l d  b lanks a re  
prepared and t he  average used t o  c o r r e c t  measured n i t r a t e  concen t ra t i ons .  A l l  samples a re  analyzed as a batch 
u s i n g  a Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  prograrnmed t o  g i ve  the  ac tua l  
c o n c e n t r a t i o n  o f  t h e  500 m l  recovered sample even i f  a subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
i n d i c a t e d  here  as -we l l  as on t h e  chromatogram. 

where : CRS 
= c o n c e n t r a t i o n  o f  n i t r a t e  i n  500 m l  recovered sample i n  ug/ml 

DF = d i l u t i o n  f a c t o r  

CDS = c o n c e n t r a t i o n  o f  n i t r a t e  o f  a 500 m l  recovered sample which ha; been d i l u t e d  by a f a c t o r  o f  
DF t o  b r i n g  i t  i n t o  the  proper  range f o r  t h e  i o n  chromatograph. Th is  va lue  i s  an 
i n t e r m e d i a t e  number and i s  n o t  o u t p u t t e d  by t h e  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed t o  
o u t p u t  t h e  c o n c e n t r a t i o n  o f  t he  o r i g i n a l  u n d i l u t e d  500 m l  recovered sample. 

M N O ~  = t o t a l  mass o f  n i t r a t e  i n  micrograms i n  the  500 m l  recovered sample and/or i n  the  2L  f l a s k .  

CB = average conc. o f  n i t r a t e  i n  500 m l  recovered samples f rom the  t h r e e  f i e l d  b lanks (ug/ml)  

CB1, CB2, CB3 = conc. o f  n i t r a t e  i n  500 ml recovered samples from the  t h r e e  f i e l d  b lanks (ug/ ln l )  

V R  = r ecove ry  volurne f o r  samples and f i e l d  b lanks  i n  rnl 





I n t e r p o l 1  Labo ra to r i es  
(612)786-6020 

EPA Method 7 A  Recovery and Ana l ys i s  Data Sheet (1) 

*******+******SO~RCE*****f*f f f t* f  * * * * * * + f * f f f t * R E C O V E R Y f * f f f f * * f f f * f f t *   ANALYTICAL****^**^**** 
J O ~  &.A / E G I L ~ ~ J  AYJV Date o f  Recovery c,  N4 1,. C,SOL, Date o f  Ana lys is  1 \-1q-q-?$ 
Source ? a l p  b 7 e r  S ~ L L - ~  Recovered by 

u 

I [ - - \  7 - 9 3  Ana lys t  -3 
D a t e o f s a m p l i n g  / 1 - /3 -43  Recovery volume %oo m l  E luen t  F\T~ a 
Test  No(s) 5 Barometr ic  a t  t ime  l Q , l G  IN.HG. Chromatograph: Dionex System 4000i 

Samples c o l l e c t e d  i n  accordance w i t h  EPA Method 7, CFR T i t l e  40, P a r t  60, Appendix A. Samples analyzed i n  
accordance w i t h  EPA Method 7A by i o n  chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums i n  sampl ing and i n  recovery .  Thommen Model TX 19 jewel barometer c a l i b r a t e d  a g a i n s t  
l a b o r a t o r y  mercury i n  g l ass  barometer used t o  measure f i e l d  baromet r i c  pressure.  Three f i e l d  b lanks  a re  
prepared and t he  average used t o  c o r r e c t  measured n i t r a t e  concen t ra t i ons .  A l l  samples a re  analyzed as a ba tch  
u s i n g  a Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  programmed t o  g i v e  the  ac tua l  
concen t ra t i on  o f  t h e  500 m l  recovered sample even i f  a subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
i n d i c a t e d  here as w e l l  as on t h e  chromatogram. 

- - 
cRs = DF(CDs) M ~ ~ 3  = (CRs - CB)VR CB = ( CBl + CB2 + CB3)/3 

where : CRS = c o n c e n t r a t i o n  o f  n i t r a t e  i n  500 m l  recovered sample i n  ug/ml 

DF = d i l u t i o n  f a c t o r  

CDS = c o n c e n t r a t i o n  o f  n i t r a t e  o f  a 500 m l  recovered sample which has been d i l u t e d  by a f a c t o r  o f  
DF t o  b r i n g  i t  i n t o  t h e  p roper  range f o r  t h e  i o n  chromatograph. Th i s  va lue  i s  an 
i n t e r m e d i a t e  number and i s  n o t  o u t p u t t e d  by t h e  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed t o  
o u t p u t  t he  c o n c e n t r a t i o n  o f  t he  o r i g i n a l  u n d i l u t e d  500 m l  recovered sample. 

M N O ~  = t o t a l  mass o f  n i t r a t e  i n  micrograms i n  t h e  500 m l  recovered sample and/or i n  the  2 L  f l a s k .  

cB = average conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug lm l )  

C~ l  ' CB2, CO3 = conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug/ml)  

V R  = recovery  volume f o r  samples and f i e l d  b lanks  i n  m l  



Interpol 1 Laboratories 
(612)786-6020 

EPA Method 7 A  Recovery and Analysis Data Sheet ( 2 )  

1 
2 
3 .  
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5 .  
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' Uncorr, for blank Corr. foy blanE I n  Sample (ug) 

DF C~~ (CRS - CB) ( M ~ ~ )  

I 0 t3qD 
I 0 b @If40 f > \ I P l 0 l ~  
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5 -/ .3 
s -1 -1  
CJ.-~.-L 
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I n t e r p o l 1  Labo ra to r i es  
( 612) 786-6020 

EPA Method 7A Recovery and Ana l ys i s  Data Sheet (1) 

+*** * * * * * * *+*+SO~~CEf* . * * * . * t f . * f f f *  **************RECOVERY**************** *************ANALYTICAL************ 
J O ~  U C S  / & ~ C A ~ J & ~ Y .  Date o f  Recovery 1 ( -  \ 7 -01 3 Date o f  Ana lys is  - 1 c\ -9.3 
Source i',rlP "I) rye r Skck Recovered by C . \&A,\,< esob* Ana lys t  %.s 
Date o f  Sampl i ng 11-9 4 3  Recovery volume 500 m l  E luen t  &$/ R 
Test No(s) 1 Barometr ic  a t  t ime  2 9 . ( G  1N.HG. Chromatograph: Dionex System 4000i 

Samples c o l l e c t e d  i n  accordance w i t h  EPA Method 7, CFR T i t l e  40, P a r t  60, Appendix A. Samples analyzed i n  
accordance w i t h  EPA Method 7A by  i o n  chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums i n  sampl i n g  and i n  recovery .  Thommen Model TX 19 jewel barometer c a l  i b ra ted  aga ins t  
l a b o r a t o r y  mercury i n  g l ass  barometer used t o  measure f i e l d  baromet r i c  pressure.  Three f i e l d  b lanks  a re  
prepared and t he  average used t o  c o r r e c t  measured n i t r a t e  concen t ra t i ons .  A l l  samples a re  analyzed as a ha tch  
u s i n g  a Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  programmed t o  g i v e  the  ac tua l  
c o n c e n t r a t i o n  o f  t h e  500 m l  recovered sample even i f  a subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
i n d i c a t e d  here as w e l l  as on t h e  chromatogram. 

where : CRS = c o n c e n t r a t i o n  o f  n i t r a t e  i n  500 m l  recovered sample i n  u g h 1  

DF = d i l u t i o n  f a c t o r  

CDS = c o n c e n t r a t i o n  o f  n i t r a t e  o f  a 500 m l  recovered sample which has been d i l u t e d  by a f a c t o r  o f  
DF t o  b r i n g  i t  i n t o  t h e  p roper  range f o r  t h e  i o n  chromatograph. Th is  va lue  i s  an 
i n t e r m e d i a t e  number and i s  n o t  o u t p u t t e d  by t he  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed t o  
o u t p u t  t h e  c o n c e n t r a t i o n  o f  t he  o r i g i n a l  u n d i l u t e d  500 m l  recovered sample. 

M N O ~  = t o t a l  mass o f  n i t r a t e  i n  micrograms i n  t he  500 m l  recovered sample and/or i n  the  2L f l a s k .  

cB = average conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug/ml)  

C~l' ' ~ 2 '  ' ~ 3  = conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h ree  f i e l d  b lanks (ug/ml)  

V R  = recovery  volume f o r  samples and f i e l d  b lanks  i n  m l  



I n t e r p o l  1 L a b o r a t o r i e s  
(612)786-6020 

EPA Method 7A Recovery and Analysis Data Sheet (2) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

0 
I 10 
P 
Ln 11 

12 
1 3  
14 
15 
16 
17 
18 
19 
2 0 
2 1 
22 
23 
2 4 
25 
26 
27 
B l a n k  

Log 
I D  No. 

JGSL-2-5 
-ZL  

- -- 21 - 29 
- 3 3  

--3 I 
-3 L 

- 33 
- 3 9  

' - 5  

B l a n k  2 
B l a n k  3 

Flask 
No. 

37 
3 8  
3 
y 3 
Y I  

'I L 
79 
30 
%- 1 
3 1 

j-3 
- 3 ~ :  

' 

1 

Tes t /  
Run 

1-1-1 
1 - 1 -  L 
1 - 1  -3 

, - 1 - 1  
I -Z-L 

I - t - S  
I-%-/ 
1-t-1 

I -3  -3 
1 - 3 -  1 
I - 3 . t  

1 82 
1 CB3 

Chrom 
Run 
NO. DF 

I 
I 
I 

I 
I 
I 
I 

I Final Flask Condl tions , 

S-340(21 R-9/85 

- 

) 

7 7  
\ 

I 

I 

N l  trate Concentration (uglml)  Total nitrate 

- 
C B = -  

%7 1 3  3 

+ 

V 

Y 
V 

In Sample (ug )  
( " ~ ~ )  

L 1 3 Y  
q l ~ ~ )  
4 ID\,., 
C I ~  (: 

%<3 
1% -/- 

Uncorr. f o r  blank 
C~~ 

f , %\,o 
(-7 (-4.T) 
n ,a,q=x 
f> 0 . 7 ~ ~  

\ - 

I 

I v 

Corr. foy blank 
(CRS CB) 

OIb% 
0 ~‘(~30 
C j  .c(=s% 
n mc(," 

I 

('-1 .4llq- 

n , x c , ~  
0 gq() 
A ,4r,7- 

v- 

- 

rl, RVI 
n . WLI 

I ui-I I 
C l q  r, 
4 <*I 

A p9 
(IW.HO.) 

0 
i d  1 

L/ 
v 

/> ,Yrn~l '  
0,97 LI 

I> I XU 10 %L/\ 0 l b %  

0.8 
l e i  
1.L 

0 q(0l . l  
fi,<iM 

.I,%% ~ ~ ~ , I  
- 

0 a % c ) C l  

I )xi 

Cia 3 \ 

I -acc3  CI L I P )  
LI LIT- 

loci 
1 e 3  

1-5 
0 ~ 3  
0 ,=) 



I n t e r p o l 1  Labo ra to r i es  
(612)786-6020 

EPA Method 7 A  Recovery and Ana l ys i s  Data Sheet (1) 

*+ * * * *+ *+ * f * *+SOURCEf * f * f * f f f * f t *  f t f f t k f f f f * f f f R E C O V E R y * t f * f f * * f * f * f . * f f  t*ftfff*if*t*ANALYTICAL****f******* 
J O ~  a I & .  G ~ ~ L ~ L I  Date o f  Recovery I - 1 7 -5 3 Date o f  Ana lys is  - -4'3 - 
source t t l u .  / ~ o , ' l e r  S+kck Recovered by C . He\,\ U O ~  Ana lys t  mS 
Date o f  Sampling / I - / o - Y ~  Recovery volume 500 ml E luen t  RS-! I% 
Test No(s) 2 Barometr ic  a t  t ime  2?,16 IN.HG. Chromatograph: Dionex System 4000i 

Samples c o l l e c t e d  i n  accordance w i t h  EPA Method 7, CFR T i t l e  40, P a r t  60, Appendix A. Samples analyzed i n  
accordance w i t h  EPA Method 7A by  i o n  chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums i n  sampl ing and i n  recovery .  Thommen Model TX 19 jewel  barometer c a l i b r a t e d  a g a i n s t  
l a b o r a t o r y  mercury i n  g l ass  barometer used t o  measure f i e l d  baromet r i c  pressure.  Three f i e l d  b lanks a re  
prepared and t he  average used t o  c o r r e c t  measured n i t r a t e  concen t ra t i ons .  A l l  samples a re  analyzed as a  ba tch  
u s i n g  a  Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  programmed t o  g i v e  the  ac tua l  
concen t ra t i on  o f  t h e  500 m l  recovered sample even i f  a  subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
i n d i c a t e d  here as w e l l  as on t he  chromatogram. 

where : CRS = c o n c e n t r a t i o n  o f  n i t r a t e  i n  500 m l  recovered sample i n  ug/ml 

DF = d i l u t i o n  f a c t o r  

CDS = c o n c e n t r a t i o n  o f  n i t r a t e  o f  a  500 m l  recovered sample which has been d i l u t e d  by a  f a c t o r  o f  
DF t o  b r i n g  i t  i n t o  t he  proper  range f o r  t h e  i o n  chromatograph. Th i s  va lue i s  an 
i n t e r m e d i a t e  number and i s  n o t  o u t p u t t e d  by t h e  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed t o  
o u t p u t  t he  c o n c e n t r a t i o n  o f  t h e  o r i g i n a l  u n d i l u t e d  500 m l  recovered sample. 

M N O ~  = t o t a l  mass o f  n i t r a t e  i n  micrograms i n  t h e  500 m l  recovered sample and/or i n  the  2L f l a s k .  

cB = average conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug/ml)  

' ~ 1 '  ' ~ 2 '  ' ~ 3  = conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug/ml)  

V R  = recovery  volume f o r  samples and f i e l d  b lanks  i n  rnl 



Interpol1 Laboratories 
(612)786-6020 

EPA Method 7 A  Recovery and Analysis Data Sheet (2) 
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I n t e r p o l  1 Labo ra to r i es  
(612)786-6020 

EPA Method 7 A  Recovery and Ana l ys i s  Data Sheet (1) 

f t t f f f f f f f f f f f S O U R C E f f f f f f f f f f f f f  f t f f k f f t f f * X f f R E C O V E R Y f f f f f f f f f f * . f f t f f  ffffftffff*ffANALYTICALffffff**fff* 
Job M S  / f-  an J 6 v . K ~  Date o f  Recovery [ I - l 7 - q 3  Date o f  Ana lys is  Il-1q-q3 
source d o .  2 t?30;je~ Skck Recovered by C .  h e\,s wfi Ana lys t  m 
Date o f  Sampling 1/- / ) - '4.3 Recovery volume 500 m l  E luen t  ,hSq r? 
Test No(s) '7 Barometr ic  a t  t ime  29 . id  1N.HG. Chromatograph : Dionex System 4000i 

Samples c o l l e c t e d  i n  accordance w i t h  EPA Method 7, CFR T i t l e  40, P a r t  60, Appendix A. Samples analyzed i n  
accordance w i t h  EPA Method 7A by  i o n  chromatography. Mercury manometers used t o  measure f l a s k  
pressures/vacuums i n  sampl ing and i n  recovery .  Thommen Model TX 19 jewel  barometer c a l i b r a t e d  aga ins t  
l a b o r a t o r y  mercury i n  g l ass  barometer used t o  measure f i e l d  baromet r i c  pressure.  Three f i e l d  b lanks a re  
prepared and t he  average used t o  c o r r e c t  measured n i t r a t e  concen t ra t i ons .  A l l  samples a re  analyzed as a hatch 
u s i n g  a Dionex Model 4270 Chromatograph Data I n t e r g r a t o r .  The i n t e g r a t o r  i s  programmed t o  g i v e  the  ac tua l  
concen t ra t i on  o f  t h e  500 m l  recovered sample even i f  a subsequent d i l u t i o n  was made. The d i l u t i o n  i s  
i n d i c a t e d  here as w e l l  as on t h e  chromatogram. 

where : CRS = c o n c e n t r a t i o n  o f  n i t r a t e  i n  500 m l  recovered sample i n  ug/ml 

DF = d i l u t i o n  f a c t o r  

CDS = c o n c e n t r a t i o n  o f  n i t r a t e  o f  a 500 m l  recovered sample which has been d i l u t e d  by a f a c t o r  o f  
DF t o  b r i n g  i t  i n t o  t h e  p roper  range f o r  t h e  i o n  chromatograph. Th is  va lue  i s  an 
i n t e r m e d i a t e  number and i s  n o t  o u t p u t t e d  by t h e  e l e c t r o n i c  i n t e g r a t o r  which i s  programmed t o  
o u t p u t  t h e  c o n c e n t r a t i o n  o f  t he  o r i g i n a l  u n d i l u t e d  500 m l  recovered sample. 

M N O ~  = t o t a l  mass o f  n i t r a t e  i n  micrograms i n  t he  500 m l  recovered sample and/or i n  the  2L f l a s k .  

cB = average conc. o f  n i t r a t e  i n  500 m l  recovered samples from t h e  t h r e e  f i e l d  b lanks (ug/ml)  

'01 ' ~ 2 ,  '83 = conc. o f  n i t r a t e  i n  500 m l  recovered samples from the  t h r e e  f i e l d  b lanks (ug/ml)  

V R  = r ecove ry  volume f o r  samples and f i e l d  b lanks  i n  m l  





In te rpo l l  Laboratories 
(61 2) 786-6020 

Sample Deposition 
job /:/Y' ,>-,- Source / .  ,?,,,-," j j . - : , c ~  

Field Engineer ic ' . - .  TestSite > . , . . * c ' , .  
* ., -; .. 

Date Submitted , - - .> Date of Test ./.. - ..., - ' 
Test No. '2 d No. of Runs Completed 3 

No. Sample Type Analysis Comments 

1 Probe Wash: 

Impingers: M N  Protocol 
WI  Protocol '7 B 3%H,O, W a t e r 7  As per EPA M-202 

1 N NaOH AS per EP@G?,~ 
KOH (Cr VI) El Acid Cases- 

El H,SO, (HCI) Formaldehyde 
El 2,4-DNPH As per EPA M-29 

Filter: 
4" Class 
SS Thimble 

El 2.5'' Glass 
Pallflex 

B As per EPA M-5 
As per EPA M-29 
As per EPA M-201A 
As per EPA M-17 
Other 

3 

5 - 

c7 

Integrated Gas Sample 
B,Tedlar Bag 

Fuel Sample 
Aggregate 

Oxides of Nitrogen 
(NO,) 

Attached Form 
S-0163 

r" 

As per EPA M-7A 
q Other 

I 

As per EPA M-26 
Other 

E As per EPA M-3 
El As per EPA M-10 

Other 

As per EPA M-7A 
Other 

Particle Size I X-Ray Sedigraph 
Cascade Impactor I 

C, 

Type of Source: ~ ~ l g .  ,-I kc. 
Fuel Type: 
Coal: @Bituminous Wood: @Wood Waste 011: OWaste O i l  Natural Gas 

OAn  thracite ODust ONo. 2 RDF 
OLignite OBark ONo. 6 Other 

I 

c/ c7 1, 

Misc Samples 

Other 

As per EPA M-6 



Interpoll Laboratories 
(61 2) 786-6020 

Type of Source: -$ i/l" U< 
Fuel Type: 

Sample Deposition 
job &"J- F G F  Source B- DO & P  SYW 
Field Engineer 5 ~ / 7  Test Site 5 7+c/c 
Date Submitted /I - / 2  - $7 Date of Test .I/- 1 - 7 3 

Coal:  bituminous Wood: OWood Waste a: OWaste O i l  q Natural Gas 
OAnthracite ODust ONo. 2 q RDF 
OLignite OBark ONo. 6 q Other 

Test No. 

No. 

C) 

0 

0 

1%' 

0 

0 

7 

Sample Type 

Probe Wash: 
Acetone 
MeCI, 
DI water 

Filter: 
4" Glass 
SS Thimble 
2.5" Glass 
Pallflex 

Impingers: 
D l  Water 
3%H,O, 
1 N N a O H  

q KOH (Cr VI) 
H2S0, (HCI) 
2,4-DNPH 

Integrated Gas Sample 
Tedlar Bag 

Oxides of Nitrogen 
(NOJ 

q Fuel Sample 
Aggregate 

Particle Size 

Misc Samples 

No. of Runs Completed 

Analysis 

q As per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
q Other 

As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
q As per EPA M-17 

Other 

M N  Protocol 
CII WI Protocol 

As per EPA M-202 
As per EPA M-6,8 

q Acid Gases 
Formaldehyde 
As per EPA M-29 

q As per EPA M-26 
q Other 

q As per EPA M-3 
q As per EPA M-10 
q Other 

q As per EPA M-7A 
Other 

Attached Form 
5-01 63 

q X-Ray Sedigraph 
q Cascade Impactor 
q Other 

As per EPA M-6 
q As per EPA M-7A 
q Other 

7 

Comments 



Type of Source: wx v-~uL.~-- - 
Fuel Type: 
Coal: @Bituminous Wood: OWood Waste 011: OWaste O i l  Cl Natural Gas 

OAnthracite Dust ONo. 2 RDF 
OLignite OBark ONo. 6 Other 

Interpoll Laboratories 
(61 2) 786-6020 

/J(2 3 .- j-2, ,; Sample Deposition 
Job source f l  . ,-L,L/- /2/.?*7td c- 

Field ~ n ~ i n e e r  -373 Test Site 5 r,c?i I - ,  
.. .- 

Date Submitted / / , -  - - 7' I Date of Test . , / - ,-(,- --. , .7 J 

Test No. 

No. 

5.- 

Sample Type 

Probe Wash: 
q Acetone 
q MeCI, 
q D l  Water 

Filter: 
4" Glass 

Cl SS Thimble 
Cl 2.5" Glass 
Cl Pallflex 

Impingers: 
Cl D l  Water 
• 3OloH2O2 
Cl I N  NaOH 
Cl KOH (Cr VI) 

H2S0, (HCI) 
Cl 2,4-DNPH 

17 

Integrated Gas Sample 
q Tedlar Bag 
q 

Oxides of Nitrogen 
(NOx) 

Fuel Sample 
q Aggregate 

Particle Size 

Misc Samples 

No. of Runs Completed 

Analysis 

Cl As per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
Other 

q As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 

As per EPA M-17 
Other 

0 M N  Protocol 
q WI Protocol 

As per EPA M-202 
q As per EPA M-6,8 
q Acid Cases 

Formaldehyde 
Cl As per EPA M-29 
q As per EPA M-26 

Other 

q As per EPA M-3 
q As per EPA M-10 
q Other 

Ei As per EPA M-7A 
q Other 

q Attached Form 
5-01 63 

X-Ray Sedigraph 
Cascade Impactor 

D Other 

As per EPA M-6 
q As per EPA M-7A 

Other 

3. 

Comments 



Type of Source: 
Fuel Type: 
Coal: @Bituminous Wood: OWood Waste 011: OWaste O i l  q Natural Gas 

OAnthracite ODust ONo. 2 q RDF 
OLignite OBark ONo. 6 q Other 

I 

5-278 
9 .  ,///>/+ l f / O b  &~&dJ &c C:&TACk\WP\FORMS\S-27B.W 

f r b  J) v 
l 
I 

I n te rpo l l  Laboratories 
(61 2) 786-6020 

,! ?..- Sample Deposition 
job ,',,,p-> ..,-'.?-,L 'L, .- ;' ;,;.;, .; .< - Source 2-7 . - 
Field Engineer ~ ; L / Z <  Test Site - .  c 7 & - I  L, ,-. 

Date Submitted /& - ,/ L - :: 5 Date of Test / /  . ,,;-., . , , .= 

Test No. 

No. 

3 

3 L 

6 

-7 > C s 

7 

J - - 

1 

[ I  

c 

C: 

f 
-> 

Sample Type 

Probe Wash: 
&I Acetone 
q MeCI, 

Dl Water 

Filter: 
4" Class 

: is5T:~::e 
q Pallflex 

Impingers: 
- 3 3  D l  Water ,-A- 

@ 3°/~HZ02- 
/O 1 N NaOH ---IZY 

q K o H  (Cr vI) 
q H,SO, (HCI) 
q 2,CDNPH 
q 
q 

Integrated Gas Sample 
!El Tedlar Bag 

Oxides of Nitrogen 
(NOJ 

Fuel Sample 
q Aggregate 

Particle Size 

Misc Samples 
q 
q 

No. of Runs Completed 

Analysis 

As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
q Other 

As per EPA M-5 
As per EPA M-29 

q As per EPA M-2o lA 
q As per EPA M-17 
q Other 

- @  M N  Protocol 
q W1 Protocol 

As per EPA M-202 
AS per EPA *,13 

q Acid Cases 
q Formaldehyde 
q As per EPA M-29 
q As per EPA M-26 
q Other 

E l  As per EPA M-3 
As per EPA M-10 

q Other 

q As per EPA M-7A 
q Other 

q Attached Form 
5-01 63 

X-Ray Sedigraph 

Cascade Impactor 
Other 

q As per EPA M-6 
q As per EPA M-7A 
q Other 

-r 

Comments 



4 E Type of Source: L) rt i <;' 
Fuel Type: 
Coal: BBituminous Wood: OWood Waste 011: OWaste O i l  q Natural Gas 

OAnthracite ClDust ONo. 2 q RDF 
OLignite OBark ONo. 6 Cl Other 

1 .i' 
,:' 5-278 

G:\STAC~~WP\FORMS\S-~~B.LAS 

/' 

Interpoll Laboratories 
(6 1 2) 786-6020 

Sample Deposition -. 
- - 

Job f i ( y - 5  ,? <, ;. , !- Source i' . - - . - . : 0-?, .I - , - = - 
Test Site - .- 

Field Engineer . 5 ~  .,-$ , AT , L -. 
Date Submitted / /  - /Z - :, '-j Date of Test , . - <:. %. 7 . . 

7. 

Comments 

No. of Runs Completed 

Analysis 

I As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
q Other 

@I As per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
q As per EPA M-17 
q Other 

-FB M N  Protocol 
q Wl  Protocol 
q As per EPA M-202 + AS per E P ~  
q Acid Cases 

Formaldehyde 
q As per EPA M-29 

As per EPA M-26 
Other 

@I As per EPA M-3 
As per EPA M-10 
Other 

q As per EPA M-7A 
q Other 

Attached Form 
S-0163 

X-Ray Sedigraph 
Cl Cascade Impactor 

Other 

q As per EPA M-6 
q As per EPA M-7A 
q Other 

Test No. 

No. 

y 

ii 
.a' 

L/ / 

-> 

- 
CJ 

, - 
C/ 

x\ 
(I / 

1 

/ 

Sample Type 

Probe Wash: 
B Acetone 
q MeCI, 
q D l  Water 

Filter: 
,M 4" Glass 
q SS Thimble 
q 2.5" Glass 
q Pallflex 

Impingers: 
,@ D l  Water/ 

3°1~Hz0,- A 1 N NaOH 
KOH (Cr VI) 
H,SO, (HCI) 
2,4-DNPH 

Integrated Gas Sample 
P5P Tedlar Bag 
q 

Oxides of Nitrogen 
(NOJ 

q Fuel Sample 
Aggregate 

Particle Size 

Misc Samples 
q 
q 



_. 
Type of Source: ,'-< >,,-!-. ,", .k < /J 

Interpoll Laboratories 
(6 1 2) 786-6020 

. Sample Deposition 
Job 

q(+:> -- ,!-17 / Source f ,i;,d/*.-J L 5 ? \ , x 2 <  

Field Engineer < i L  ii Test Site 5 7 r ,  I <  

Date Submitted I / -  1' ' ? Date of Test / 1- (; - - >  

Fuel Type: 
Coal: LBSl3ituminous - Wood: Elwood Waste a: OWaste Oi l  0 Natural Ca.; - 

O~nthrac i  te ClDust ONo. 2 0 RDF 
OLignite OBark ONo. 6 O Other 

- -  

Comments 

No. of Runs Completed 

Analysis 

0 As per EPA M-5 
As per EPA M-29 

0 As per EPA M-201A 
O Other 

0 As per EPA M-5 
As per EPA M-29 

Cl As per EPA M-201A 
0 As per EPA M-17 

Other 

0 MN Protocol 
WI Protocol 

0 As per EPA M-202 
Cl As per EPA M-6,8 
0 Acid Gases 
0 Formaldehyde 

As per EPA M-29 
As per EPA M-26 

O Other 

0 AS per EPA M-3 
As per EPA M-10 

0 Other 

IB- As per EPA M-7A 
Other 

Attached Form 
5-01 63 

X-Ray Sedigraph 
0 Cascade Impactor 

Other 

0 As per EPA M-6 
0 As per EPA M-7A 
0 Other 

Test No. 

No. 

l3 

I 

Sample Type 

Probe Wash: 
Acetone 
MeCI, 
DI Water 

0 

Filter: 
0 4" Glass 
0 SS Thimble 
0 2.5" Glass 

Pallflex 

Impingers: 
0 Dl Water 
0 3%H,O, 
0 I N  NaOH 
0 KOH (Cr VI) 
0 H,SO, (HCb 
q 2,4-DNPH 
0 
q 

Integrated Gas Sample 
O Tedlar Bag 
• 

Ox~des of Nitrogen 
(NO, 

U Fuel Sample 
0 Aggregate 

Particle Size 

Misc Samples 
0 
0 



Type of Source: B c ,  ja-r 
Fuel Type: 
Coal: @ituminous Wood: OWood Waste 011: UWaste O i l  Cl Natural Gas 

U A n  thraci te Dust UNo.  2 q RDF 
OLignite OBark ONo. 6 Other 

Interpoll Laboratories 
(6 1 2) 786-6020 

e 

Sample Deposition 
job / t ~ >  / b .  ~ . - , . A A . /  f ~ r 4 5 ,  J L ? ~  Source N,, / 8 9 .  I 
Field Engineer 41 / < c L I c ~ , ~  G/ Test Site 4 + . c L / ~  

Date Submitted / / -  12 - 9 3  DateofTest / / - / 0 -< /3  
Test No. 

No. 

3 

3 

3 
- 

1 

- 

- 

L J ~ ~ ~ + , ~ ~ L - C  

Sample Type 

Probe Wash: 
p ~ c e t o n e  
• MeC12 

D l  Water 
q 

Filter: 
)3 4" Class 

SS Thimble 
q 2.5" Glass 

Pallflex 

Impingers: 
$b Dl  Water 
q 3%H202 
q 1 N NaOH 

KOH (Cr "1) 
Cl H,SO, (HCI) 
Cl 2,4-DNPH 

q 

Integrated Gas Sample 
& T e d l a r  Bag 

Oxides of Nitrogen 
(NOJ 

P F u e l  Sample 
Aggregate 

Particle Size 

Misc Samples 

No. ot Runs Completed 

Analysis 

)&AS per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
Cl Other 

P A S  per EPA M-5 
q As per EPA M-29 
Cl As per EPA M-201A 
q As per EPA M-17 
Cl Other 

@%AN Protocol 
Cl WI Protocol 
q As per EPA M-202 
Cl As per EPA M-6,8 
Cl Acid Cases 
Cl Formaldehyde 
Cl As per EPA M-29 
Cl As per EPA M-26 

Other 

a As per EPA M-3 
p As per EPA M-10 
q Other 

As per EPA M-7A 
q Other 

Attached Form 
5-01 63 

q X-Ray Sedigraph 
Cl Cascade Impactor 
Cl Other 

q As per EPA M-6 
Cl As per EPA M-7A 
q Other 

2 

Comments 

04- Sr kc &[,<, c 



Type of Source: /3=, /eJy 
Fuel Type: 
Coal: @?%minous - Wood: OWood Waste 011: OWaste Oi l  17 Natural Gas 

OAn  thraci te ODust ONo. 2 RDF 
OLignite OBark ONo. 6 Other 

Interpoll Laboratories 
(6 1 2) 786-6020 

.- Sample Deposition 
Job A r  5 / /---. C./ i rur /F~rkc &.r& Source _&. L ad, / Q / 

Field ~ n ~ i n e e ;  A d ,  /<u--&Le/' Test Site 5 fx -k  
Date Submitted / I  -3 Z - 9 3  Date of Test // -11-9 3 
Test No. 

No. 

3 t l  

3 f /  

3f/ 

3 

C 

- 

7 

Sample Type 

Probe Wash: 

E e z y e  
D l  Water 

Filter: 

SS Thimble r' 
El 2.5" Class 

Pallflex 

Impingers: 

47 E:: 
1 N NaOH 
KOH ( ~ r  "I) 
H,SO, (HCI) 
2,CDNPH 

(7 

Integrated Gas Sample 
-)E? Tedlar Bag 
(7 

Oxides of Nitrogen 
(NOx) 

e ~ u e l  Sample 
Aggregate 

Particle Size 

Misc Samples 

No. of Runs Completed 

Analysis 

As per EPA I%\-5 8' As per EPA M-29 
q As per EPA M - 2 0 1 ~  
Cl Other 

,&AS per EPA M-5 
q As per EPA M-29 

As per EPA M-201A 
q As per EPA M-17 

Other 

WN Protocol 
(7 WI Protocol 
Cl As per EPA M-202 
Cl As per EPA M-6,8 
q Acid Gases 
Cl Formaldehyde 
Cl As per EPA M-29 

As per EPA M-26 
Cl Other 

Y A s  per EPA M-3 
,BAS per EPA M-10 

Other 

PAS per EPA M-7A 
Cl Other 

q Attached Form 
S-0163 

Cl X-Ray Sedigraph 
Cascade Impactor 

Cl Other 

q As per €PA M-6 
As per €PA M-7A 

q Other 

3 

Comments 

ofi -$IfL? &.fGrSL ( 
1 



Interpoll Laboratories 
(6 1 2) 786-6020 

Sample Deposition 
job &nm/ dbr? GZ ~ C F ~ ; C  <dk AIL. Source ~ C S T  /$ I657  CCG;C,L 
Field Engineer C,i.',Li ' i f?k?~'~ 'c /k i .~  Test Site CT/L;L 
Date Submitted [,I ! ,,L ,loy3 Date of Test i/ / A  ,"G? 
Test No. 

No. 

3 

3 
+ 

g j ~ , i / ~  

3 
f .  

g/;/?/~ 

c3 
0 
0 

0 

6 

Type of Source: ~ ~ L L Z T  ~ 0 d l z r -  
Fuel Type: 
Coal: OBituminous - Wood: OWood Waste a: OWaste O i l  q Natural Gas 

OAnthracite ODust ONo. 2 q RDF 
OLignite OBark ONo. 6 &other 6 ' ~  L 

- .  
5-278 

- . G:UTACnWP\FORMN278.W 

. J  t ...*. ;.-I- 
..,. , ' - ' \ i C  , .... 

/( 3 

Sample Type 

Probe Wash: 
4@ Acetone 
q MeClz 
q DI water 
q 

7:; Glass 
q SS Thimble 
q 2.5" Glass 
q Pallflex 

Impingers: 
@ D l  Water 
q 3O/0H2O2 
q 1 N NaOH 
q KOH (Cr VI) 
q H,SO, (HCI) 
q 2,4-DNPH 

q 

Integrated Gas Sample 
q Tedlar Bag 
q 

Oxides of Nitrogen 
(NOJ 

; E;;;ay;le 
Particle Size 

Misc Samples 

q 
9 

No. of Runs Completed 

Analysis 

As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
q Other 

As per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
q As per EPA M-17 
q Other 

8 M N  Protocol 
q WI Protocol 
q As per EPA M-202 
q As per EPA M-6,8 
0 Acid Cases 
q Formaldehyde 
q As per EPA M-29 
q As per EPA M-26 
q Other 

q As per EPA M-3 
q As per EPA M-10 
q Other 

q As per EPA M-7A 
q Other 

q Attached Form 
5-01 63 

q X-Ray Sedigraph 
q Cascade Impactor 
q Other 

q As per EPA M-6 
As per EPA M-7A 

q Other 

7 

Comments 

/$fl</ldj ///?,L 



Interpoll Laboratories 
(61 2) 786-6020 

Type of Source: 
Fuel Type: 

Y a ~ n  ~ a o ~ f ~  

Sample Deposition 
lob /~GR./w ~E;/JA 5iJddfi-  source &fir EL r 27 rl:u;zk 5 X . K  
Field Engineer QUILL ' &&>P~J'J./ Test Site / f lddL , - 
Date Submitted / / /A / %'a 7 Date of Test ////////5 

Coal: OBituminous - Wood: ClWood Waste a: OWaste Oil q Natural Gas 
OAn thraci te 17Dust ONo. 2 q RDF 
OLignite OBark ONo. 6 &other FA' 

Test No. 

No. 

3 
l- 

-> ' 
4 

bll& 

3 
i 

0 

Cl 
0 

0 

0 

i.7 

Sample Type 

Probe Wash: 
Acetone 

q MeC12 
17 Dl Water 
q 

Filter: 
&4"Glass 
17 SS Thimble 
17 2.5" Glass 
q pallflex 

Impingers: 
LE Dl  Water 
17 3°/0H,0, 
17 1 N NaOH 
17 KOH (Cr VI) 
17 H,SO, (HCI) 
q 2,4-DNPH 
q 

Integrated Gas Sample 
q Tedlar Bag 
q 

Oxides of Nitrogen 
(NO) 

q Fuel Sample 
El Aggregate 

Particle Size 

Misc Samples 
q 
q 

No. of Runs Completed 

Analysis 

@ As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
q Other 

As per EPA M-5 
As per EPA M-29 

q As per EPA M-201A 
q As per EPA M-17 
q Other 

& M N  Protocol 
17 WI Protocol 

As per EPA M-202 
q As per EPA M-6,8 
17 Acid Gases 
q Formaldehyde 

As per EPA M-29 
As per EPA M-26 

17 Other 

17 As per EPA M-3 
17 As per EPA M-10 
17 Other 

• As per EPA M-7A 
Other 

q Attached Form 
S-0163 

q X-Ray Sedigraph 
Cascade Impactor 

17 Other 

q As per EPA M-6 
q As per EPA M-7A 
17 Other 

3 

Comments 

/fl8/dhfl 



Type of Source: L 4 ( 7  ~~ 
Fuel Type: 

Interpoll Laboratories 
(6 1 2) 786-6020 

Sample Deposition 
job AC 5 - E C - ~ F  Source 3 ~ c c  rf=.7 L o a ~ o i .  T 
Field Engineer SL 3 Test Site ST&-/< 
Date Submitted j r  - 17-'33 Date of Test I/- //- 9 3  

. . 
Coal: (7Bituminous - Wood: OWood Waste a: Elwaste O i l  CI Natural Gas 

OAnthracite Dust CINo. 2 q RDF 
OLignite OBark UNo .  6 q Other 

Test No. 

No. 

3 

3 

3 

0 

0 

0 

0 0  

L Z  

Sample Type 

Probe Wash: 
I Acetone 
• MeCI, 
CI Dl Water 
CI 

Filter: 
Ql 4" Glass 

SS Thimble 
q 2.5" Class 
q Pallflex 

Impingers: 
%9 D l  Water 
CI 3%H,02 
q I N  NaOH 

CIKoH(crv l )  CI H,SO, (HCI) 
q 2,CDNPH 

CI 

Integrated Gas Sample 
Tedlar Bag 

q 

Oxides of Nitrogen 
(NOJ 

CI Fuel Sample 
Aggregate 

Particle Size 

Misc Samples 

q 

No. of Runs Completed 

Analysis 

As per EPA M-5 
q As per EPA M-29 

As per EPA M-201A 
q Other 

H As per EPA M-5 
q As per EPA M-29 
q As per EPA M-201A 
CI As per EPA M-17 

Other 

@ M N  Protocol 
q WI Protocol 
q As per EPA M-202 
q As per €PA M-6,8 
q Acid Gases 
q Formaldehyde 
q As per EPA M-29 
q As per EPA M-26 
q Other 

q As per EPA M-3 
As per EPA M-10 

q Other 

As per EPA M-7A 
q Other 

CI Attached Form 
5-01 63 

X-Ray Sedigraph 
q Cascade Impactor 

Other 

q As per EPA M-6 
CI As per EPA M-7A 

Other 

3 

Comments 

e 4  A% 

- 





APPENDIX E 

PROCESS INFORMATION 





11/29/93 18:15 a 7 0 1  795 5 3 3 5  
..p . . " . .  ..... ;.; . " ' : A '  . .  

his N REGION 
. . .  

. . . : . .a .  2.J; :, '.' ::. I : .. - .  . . .  .. . . . . . . . . . . . . . . . . . .  :... . . .  . . . . .  . . . .  

- - - -_ . 
007 

;. . .....; . ;;.,;...:~~;I';lj:... .:..: . . .  . . . .  ...- . . . . . . . . . . .  .- :.:. :-(.: ;;; .,..., :. , .. . . . . . . . . . . .  . . . . . .  . . .  :<,; ,-,.. -,- -., 2.1.. . . . . . . . . .  . . .  
, . 

.- ,.::': ,' . . . . .  . . . . . .  ...::.... ;. .-: : :-. _,'. :. . .  .... . . . . . .  -. . . .  .!ti:: >:-,.:: 

. . . . . .  

REQUIRED DATA 
f o r  

COHBUSTfON SOURCES 

Company Name 

C. Fuel Input . . 

1. Itemize all fuels and materials thae are added to che combustion process 
'during t h e  t e s t  period-.  Artach ultimate analysis o f  the fuel. 

FUEL DESCRIPTION . qNPLlT & As Rec'd HEAT INPUT ' 
Coal: Stare, C i t y ,  Hine U L B s m )  El0 ISTURE (BTU/ILB) ( BT[J/HR) 
a i l :  Specify Grade (G-1 As Rec'd. (BTU/GAL) 

I .:* - . .- 
No. 1 

1 .  25 Y o  
-.  

s S L i 7 F  

I .  
/ 

No- 2 - 
. . . . I .  

1 No- 3 

TOTAL 4'; 6 5 ~ 7  

2. Are the above fuels substantially t h e  same as those normally burned? 
. y q, q . If not, explain 

3." Are the above fuels normally burned i n  the proportions shown above? 
, # . If not, explain 

-,:. . 

4.: Ilescribe any changes anticipated for procurem&t of fuels vi th in  the 
next twelve (12) months. 

n P  ' d ; s h p j  .; S P f .  . a wrr #* 
4 

D. Equipment h Operating Data, -, 

l#- f f  

1. Furnace NO- 4. Y I P  D ;  : F P  3 
/ t .  

2. Furnace Hfg. -c 0.h ~ W S $ ; O , . ,  

3.  Type of Fi r ing  n r ~ e [ ; ~ ,  r T r n ~  
J 

. . .  4. Furnace operating under normal. operating condi r ians  : No 3 . i 

Yes u 



11/29/93 10:55 a701 795 5335 hC3 N REGIOE 

5. Specify normal soot bloving.froquency: 
hi--/&& 

a) source operating time bloving soot: L 

b) nurn6er of shifrs per day a 
6 .  Specify sooe bloving r i m e  during the t e s t :  start 12:45 end /roo - 

When vas the lasc rime before the t e s t  that you blev soot: (date & time) 
f a ,  9 3  fl- s4i+ 

I 2 

4 o.).;., s ~ r  454 p q / & w 3  7. Specify normal ash pulling frequency8 
5;*;-9 gr* 

a) source o p e r a r i n g  time -: /O minutes/shlfr 

b) number b f  rhitcs per day 
glvsu s;S*- 

8 -  Specify -g ;me during t h e  test: s t a r t  /J:+u end /d :VS -- 
When vas the l a s t  rime before rha tesr t h a t  you pulled ashes: (daze 6 
time3 / / / / 9 / q  3 t 

9 .  Date and p r o c e d u r e s  of l a s t  maintenance/cleanhg of t h e  boiler [please 
attach) 1 9 9 3 -  m4,,-,+ - 

J *- C P  

E- Instrument Data 

1. Include a copy of chart records during test f o r  the conbustion 
efficiency indices (CO, 02, C02, combustibles, s t e m  flow, air f l o v ,  
e t c - )  

F. A i i  Pollution Control  Equipment 

1. Typehodel  c o n t r o l  equipment 

2. Air pressure drop 

3.  Air flow ~hrough the c o n t r o l  equipment k f i .  ood ~ ~ n ; ~  , j  

4. Va6 the c0nm01 equipment operating normally? -- 
5 .  ~ a t e  and procedures of last tnaintenascefcleaning of control equipment. 

- . 
P l a n t  Operazoras Certification . 
I certify thar rhe informatian submitted herein is accurare and correct and that 
no information requested was w i t h h e l d  from the Division Hanager. 

BY /5h.-? ~osititin 



' . \  Campaign Day: ! *.! 

> ., . . . 
Date: . . 

! . . I  ! - ,  .; 

PULP DRIER STACK TESTING 
. Drier Test , 11 - 

0 Engineering 

a Compliance 

A i r  Registers: 

R u n  + I :  
Closed 

I .  

25% 
50X 
7 5% 

: ' ,  .: 100% 

R u n  $2: 
Closed 
25% 
50% 
759. 
10G% 

?.JO 2 2 ,  
~lort:<,:c ...- star t :  l \ ;o . ' r "  

I'IoTES: Run NOTES: Run 2 

End: IJ:..? A , ~  End: 

' I l l  





APPENDIX F 

THC STRIPCHARTS 
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APPENDIX G 

MEASUREMENT SYSTEMS PERFORMANCE SPECIFICATIONS 





1 i s i  ; cnr  ULi L&iEbt7.h l b?. i L'J 

EPA M e t h o d  2 5 A  
C a l i b r a t i o n  E r r o r  C h e c k  3 D r i f t  D e t ~ r r n i n a t i o n  

'TI+,; t-. - 1 ,d, 1 t i -a t l c i - :  ; lL i;"., C. ,- '. " - ' 
v . . r z . ,  , y e  1 ;: I; 

i 

,.,Ti<? <l+F:S> 7 ?,:> 
I 

i 
I + ..+ * 

c3 f I ( 
I zerG C_;a5 , 0 C I 
I Low I - - . . : , - ;  ? 1 

% '4 e .. -7 jl .r II I 
i i > , ' . L -  11 ' >  1 i 0- 2 1 0 '  I 
i Mid .',e ..,,. el j , -  -, , 

1 . -> l l *>  
- I H i g h  I s v s l  I $2 ; 7 i ,-, - ,. . 

* /  1 b 
I I1 

I I ! 2[3 il/CJ (>C"C ', 

I 
1 TILiC Gal i b;- at ' -. - 

IL I I  iHig!- I  H a n g s ) :  T i n e  ' H R S )  

i / C.:,,: indsr I I .+.&:. .. .. ,t I I 

j I I ( p p m j  ; 

I 
i 1 c.:,;lii-i~sr- 11 AEal..:.-,-..r v ;--I ! ii .-. - -. -. 
1 , a!d7,, I ~ z r c s n t  / 

I .. .. .. 
.A ...- A. ,.. ?. ?. 

I . ) - ?  . . -  j . < ~ . L U C  
' F. ,L .;!- = p u t  -. :-..- I ,- zc DiiL;-.-,-r. .- .- .  11 j t ; a lue  I I 

8 . =-i c, t L- = 

I ; =/ j j r - r  \ 8 . , ' 
I . I -  !. ,'. ; !% ;. : / /  : ! spsn 

I i ! I  I 
1 

I - 
I ,-__ -. -. -- i 
L C ,  U ym.= i7t 

Y_' I i 11 i 
i i 1 I 

3nal;;er 1 
5; E5.-+G, -i5s 1 7,; .? & .-&.- -.- - 

L L  , . ,.=,lL:= li n. , -. . . < :- 
v c. l L\ d ! 

i 

( p p z )  ( p p m l  

I K i d  l;.vel i 1 

I I i ! 

i I 
I High lzvel / 
I 

I - 

I 
11 

I 1 i, I I 

I 
i 
I I 

I zEr-= g d 5  I 

I i I 0 I 
I i 

!I I j I j 
j 

Span 



7/7< S v s t e m  S i a s  C h e c k  

C y l i n d e r  A n a l y z e r  R e s p  ( p p m )  D i f f .  S p a n  5 
Run T i m e  X X *  V a l u e  C E - S B ,  V a l  o  f 
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TOTAL HYDROCARBON ANALYZER (FLAME IONlZATlOI  
Model RS 55 

1 8 ~ m m w L h C T E  

i 
TECHNICAL D A T E S  

I 
M A I N S  :??SVI60H 

I RECORDER OUTPUT 5 V 1  4-20mA 

/ MODEL: X Manual switching 
- Solenoid valves 

/ HOUSING: - Case, - 19"- Rack 
MEASURING R A N G E S :  1 = 0- 10 

2 =  0- 100 
1- 

1 C 1  
3 = 0 -  1,000 (1 

I 4 = 0- l0,OOO '1 

SPECIAL OPTIONS : 1 . . . . . . . . . . . . . . . . . . . . .  F!a.me. put. alarm. . 
. . . . . . . . . . .  . . . . . - . - . . .  I . ! . n l m  .: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sample line 

I ANALYZER CONDITIONS : 
d Temperature : . .!69.'C 

1 Zero Point : . .3 , 90 - . . -  - 
. . . . . . . .  ... I Gain  : 7170. 

1 Pressure Setting : Sample/Spangas/Zerogas : 200 mbar 
. . . .  

I Fue l :  Hydrogen : . .  . . %3s bar 
. . . . . . .  Combustion A i r  : .Pi80 bar 

1 Span Gases : . -30-0- PPm Cf 
2 - 4 4  9.9. ppm C, 









APPENDIX I 

CALIBRATION GAS CERTl FlCATlON SHEETS 





NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 

I DURHAM, NC 27713 
! (919) 544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL 

I EXPIRATION DATE: 911 519 6 LAST ANALYSIS DATE:9/15/93 
I 

C U S T 0 M E R : m  CITY OXYGEN P.O.# 6422 

I 
METHOD: EPA PROTOCOL # 13.0.4. Gl 

STANDARD: 

I 
SRM #:1667B 

I CYL #:CLM5046 

INSTRUMENT: 
1 

1 COMPONENT: BECKMAN THC 

1 

i MODEL #: 400 

SERIAL #: 1003052 

I L IST CAL.: 9/1/93 

COMPONENT: PROPANE REPLICATE CONC. 
MEAN CONC: 31.2PPM DATE: 9/15/93 DATE: 

31.3PPM 
31.1PPM 
31.3PPM 

1 
COMPONENT: 
MEAN CONC: 

COMPONENT: 

1 MEAN CONC: 

REPLICATE CONC. 
DATE: DATE: 

REPLICATE CONC. 
DATE: DATE: 



NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
DURHAM, NC 27713 
(919) 544-3772 

CERTIFICATE OF ANALYSIS-EPA PROTOCOL MMlVRJ3S 

R;EFERENCE #: 88-26689 CYLINDER #:CC109652 CYL. PRESSURE2OOOPSIG 

EXPIRATION DATE: 9 n  5/96 LAST ANALYSIS DATE:9/15/93 

CUST0MER:'IWIN CITY OXYGEN P.O.# 6422 
METHOD: EPA PROTOCOL # 1 3.0.4. G-1 

STANDARD: 

SRM #:1669B 

INSTRUMENT: 

COMPONENT: B E C W  THC 

MODEL #: 400 

SERLAL #: 1003052 

LAST CAL.: 9/1/93 

COMPONENT: PROPANE REPLICATE CONC. 
MEAN CONC: 303PPM DATE: 9/15/93 DATE: 

303PPM 
303PPM 
304PPM 

COMPONENT: 
MEAN CONC: 

COMPONENT: 
MEAN CONC: 

REPLICATE CONC. 
DATE: DATE: 

REPLICATE CONC. 
DATE: DATE: 

BALANCE G A S m  



NATIONAL SPECIALTY GASES 
630 UNITED DRIVE 
DURHAM, NC 27713 
(919) 544-3772 

CERTIFICATE OF ANALYSTS-EPA PROTOCOL h 4 I X m S  

REFERENCE #: 88-26688 C'YLINDER #:CCii75gg CYL. PRESSURE2000PSIG 

EXPIRATION DATE: 911 5/96 LAST ANALYSIS DATE :9/15/93 

CUST0MER:TWIN CITY OXYGEN P.O.# 6422 
METHOD: EPA PROTOCOL # 1 3.0.4. G-1 

STANDARD: 

CYL #:FF27174 

INSTRUMENT: 

COMPONENT: BECKMAN THC 

MODEL #: 400 

SERIAL #: 1003052 

W T  CAL.: 9/1/93 

COMPONENT: PROPANE REPLICATE CONC. 
MEAN CONC: 2750PPM DATE: 9/15/93 DATE: 

2751PPM 
2749PPM 
2748PPM 

COMPONENT: 
MEAN CONC: 

COMPONENT: 
MEAN CONC: 

REPLICATE CONC. 
DATE: DATE: 

REPLICATE COW. 
DATE: DAm: 

BALANCE GASAIR 





APPENDIX J 

PROCEDURES 





P a r t i c u l a t e  Load inqs  and Emiss ion  R a t e s  

I 
The p a r t i c u l  a t e  emi s s i o n  r a t e s  were d e t e r m i n e d  p e r  EPA Methods 

1 1 - 5 ,  CFR t i t l e  40, P a r t  60, Appendix  A ( r e v i s e d  J u l y  1 ,  1 9 8 7 ) .  I n  t h i s  

p r o c e d u r e ,  a p r e l i m i n a r y  v e l o c i t y  p r o f i l e  of t h e  g a s e s  i n  t h e  f l u e  i s  
I 

j o b t a i n e d  by means o f  a  t e m p e r a t u r e  and v e l o c i t y  t r a v e r s e .  On t h e  b a s i s  

o f  t h e s e  va1 u e s ,  sampl i ng n o z z l e s  o f  a p p r o p r i  a t e  d i  m e t e r  a r e  s e l e c t e d  

I t o  a l l o w  i s o k i n e t i c  s a m p l i n g ,  a  n e c e s s a r y  p r e r e q u i s i t e  f o r  o b t a i n i n g  a  
I 

r e p r e s e n t a t i v e  s m p l e .  

The s a m p l i n g  t r a i n  c o n s i s t s  of a  h e a t e d  g l a s s - l i n e d  s a m p l i n g  

p r o b e  e q u i p p e d  w i t h  a Type S p i t o t  and a  the rmocouple .  The p r o b e  i s  
a t t a c h e d  t o  a  s a m p l i n g  module which  h o u s e s  t h e  a l l - g l a s s  i n  l i n e  f i l t e r  

h o l d e r  i n  a t e m p e r a t u r e  c o n t r o l l e d  oven.  I n  a d d i t i o n ,  t h e  s a m p l i n g  

module  a l s o  h o u s e s  t h e  i m p i n g e r  c a s e  and a  D r i e r i t e  d r y i n g  column. The 

s a m p l i n g  module  i s  c o n n e c t e d  b y  means o f  an u m b i l i c a l  c o r d  t o  t h e  

c o n t r o l  module  which h o u s e s  t h e  d r y  test gas ineter ,  t h e  c a l i b r a t e d  

o r i f i c e ,  a l e a k l e s s  pump, two i n c l i n e d  manometers,  and a l l  c o n t r o l s  . 

r e q u i r e d  f o r  o p e r a t i n g  t h e  s a m p l i n g  t r a i n .  - 

P a r t i c u l a t e  s a m p l e s  were c o l l e c t e d  a s  f o l l o w s :  The sample  g a s  

was drawn i n  t h r o u g h  t h e  s a m p l i n g  p robe  i s o k i n e t i c a l l y  and passed  
t h r o u g h  a 4- inch d i a m e t e r  Gelman Type A/E g l a s s  f i b e r  f i l te r .  - The 

p a r t i c u l a t e s  were  removed a t  t h i s  p o i n t  and c o l l e c t e d  on t h e  f i l t e r .  
The g a s e s  t h e n  p a s s e d  t h r o u g h  an i c e - c o o l e d  irnpinger t r a i n  and a  

d e s i c c a n t - p a c k e d  d r y i n g  column which  q u a n t i t a t i v e l y  a b s o r b  a l l  m o i s t u r e  
f r o m  t h e  s a m p l e  g a s  s t r e a m  a f t e r  which t h e  sample  g a s  p a s s e s  t h r o u g h  t h e  

pump and t h e  d r y  test  g a s m e t e r  which i n t e g r a t e s  t h e  sample  g a s  f l o w  

t h r o u g h o u t  t h e  c o u r s e  o f  t h e  test.  A c a l i b r a t e d  o r i f i c e  a t t a c h e d  t o  t h e  

I o u t l e t  o f  t h e  g a s m e t e r  p r o v i d e s  i n s t a n t a n e o u s  f l o w  r a t e  d a t a .  
1 

A r e p r e s e n t a t i v e  p a r t  i cu'l a t e  sample  was a c q u i r e d  by samp'l i n g  

f o r  e q u a l  p e r i o d s  o f  time a t  t h e  c e n t r o i d  of a  number of e q u a l  a r e a  

r e g i o n s  i n  t h e  d u c t .  The s a m p l i n g  r a t e  i s  a d j u s t e d  a t  each  s i t e  s u c h  

t h a t  an i s o k i n e t i  c  s a m p l i n g  c o n d i t i o n  p r e v a i l s .  Nornographs a r e  used t o  

a i d  i n  t h e  r a p i d  d e t e r m i n a t i o n  o f  t h e  sampl ing  r a t e .  



After sampling i s  complete, the f i l t e r  i s  removed and placed 
in a clean container. The nozzle and in l e t  side of the f i l t e r  holder 
are quantitatively washed with acetone and the washings are stored in a 

second container. A brush i s  often used in the cleaning step to  help 

dislodge deposits. The samples are returned t o  the laboratory where 

they are logged i n  and analyzed. The volume of the acetone r inse 

("probe washu) i s  noted and then the r inse  i s  quantitatively transferred 

t o  a tared 120 cc porcelain evaporating dish and the acetone evaporated 

off a t  97-105 OF.  This temperature i s  used t o  prevent condensation of 

atmospheric moisture due t o  the cooling effect  induced by the 

evaporation of acetone. The acetone-free sample i s  then transferred t o  

an oven and dried a t  105 OC f o r  30 minutes, cooled i n  a desiccator over 

Drier i te ,  and then weighed t o  the nearest .O1 rng. The f i l t e r  sample i s  

quant i ta t ively transferred t o  a 6-inch watch glass and dried i n  an oven 

a t  105 OC for  two hours. The f i l t e r  and watch glass are then cooled i n  

a desiccator and the f i l t e r  weighed t o  the nearest . O 1  mg. All 

weighings are performed in a balance room where the relat ive humidity i s  

hydrostatted t o  less  than 50% re l a t ive  humidity. Microscopic 

exami nation of the samples i s  performed i f  any unusual character i s t i  cs . 

are observed. The weight of the acetone r inse i s  corrected fo r  the 

acetone blank. The Drierite column i s  weighed on-site and the water 

collected by Drier i te  i s  added t o  the condensate so that  the to t a l  

amount of absorbed water may be ascertained. 

Integrated f lue  gas samples f o r  Orsat analysis were collected 
simultaneously from the stack and from the breeching a t  the in l e t  t o  t h e  

wet scrubber. The samples were collected in 15- l i te r  gas sampling bags 
a t  a constant flow r a t e  throughout each particulate r u n .  ' The bags were 

then returned t o  the laboratory and analyzed by Orsat analysis. 
Standard comerci a1 l y  prepared solutions were used i n  the Orsat analyzer 

( sa t .  KOH for  carbon dioxide and reduced methylene blue for  oxygen). 



I n t e r p o l l  L a b o r a t o r i e s  
( 6 1 2 )  786-6020  

C o n d e n s i b l r  O r q a n i c  C o r p a u n d r  A n a l y s i s  

( S t a t e  o f  R i n n e s o t a  - HPCA E x h i b i t  Cl 

n e t h o d  11-Bb72-!I4 

E q u i p r e n t :  S e p a r a t o r y  f u n n e l  - 500 c c  w i t h  T e f l o n  s t o p c o c k  

P o w d e r  f u n n e l  - 75  mr ID w i t h  a 17 r n  s t e m  

E v a p o r a t i n g  d i s h ( e s 1  - 200 c c  o r  250 c c  b e a k e r  

R e a g e n t s :  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 n  - r e a g e n t  g r a d e  

S o d i u a  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  

T o l u e n e  - ( i f  32 h y d r o q e n  p e r o x i d e  i s  u s e d  t o  c o l l e c t  t h e  
s a c p l e s )  

6 1  a s s  w o o l  ( P y r e x  m i  c r o f  i b e r )  

PREPARATION 

1. P l a c e  1 k g  o f  g r a n u l a r  a n h y d r o u s  s o d i u n  s u l f a t e  i n  a  s h a l l o w  t r a y  

0 
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  o f   lean g l a s s  woo l  i n  t h e  s t e .  o f  t h e  p o w d e r  f u n n e l .  
1 

T h e  p l u g  m u s t  b e  o f  s u f f i c i e n t  s i z e  s o  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 .  



ANALYSIS 

I .  O r g a n i c s  

C a u t i o n !  York i n  v e n t e d  h o o d ! ! !  

A .  O r g a n i c  Blank D e t e r m i n a t i o n  

1. Pour  125 DL of  e t h y l  e t h e r  and  125 r L  of c h l o r o f o r a  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  70 F o r  l e s s  u n t i l  no  s o l v e n t  

r e m a i n s .  

3. D e s i c c ~ t e  t h e  s a m p l e  i n  d i s h  f o r  two h o u r s .  

4.  Weigh t h e  s a r p l e  t o  n e a r e s t  0 .1  r g ,  r e c o r d  and  r e p o r t  on 

Form LSC-036. 

B.  O r g a n i c  S a e p l e  D e t e r m i n a t i o n  

1. T e s t  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 i p s .  ( I f  KI 

s t r i p  shows  p o s i t i v e ,  c o n t a c t  you r  s u ; e r v i s o r  b e f o r e  

p r o c e e d i n g .  1 

2. T r a n s f e r  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 D L  

s e p a r a t o r y  f u n n e l .  Use t h e  f i r s t  of t h r e e  25  mL c h l o r o f o r m  

a l i q u o t s  t o  r i n s e  t h e  s a r p l e  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 i r e s  e a c h . )  Al low -. ' 
t h e  p h a s e <  t o  s e p a r a t e .  (Bo t tom l a y e r  i s  c h l o r o f o r m . )  Draw 

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 a  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  d raw o f f  a n y  of  t h e  a q u e o u s  l a y e r . )  



4 .  A f t e r  t h e  t h r e e  c h l o r o f o r a  e x t r a c t i o n s ,  u s e  t r o  2 5  rL 

p o r t i o n s  of  - 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  s a r e  t a r e d  b e a k e r  a s  t h e  

ex t r a c t s .  

5. Next  e x t r a c t  t h e  s a m p l e  t h r e e  t i m e s  w i t h  2 5  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 e a s e  p r e s s u r e  a b o u t  4 t o  

5 t i r e s  e a c h . )  A l l o w  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  bo t t om 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  l e s s  t h a n  1 r L  of t h e  e t h y l  

e t h e r  l a y e r  w i t h .  Decan 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 .  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 .  A f t e r  t h e  t h r e e  e t h y l  e t h e r  e x t r z c t i o n s ,  t a k e  two 25  EL 

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  sod ium 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  s a n e  t a r e d  h e a k e r  a s  t h e  

e x 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  a ~ d  e t h y l  e t h e r )  i n  t h e  

0 
t a r e d  b e a k e r  i n  t h e  hood a t  70 F o r  l e s s  u n t i l  no  s o l v e n t  

r e m a i n s .  ( U s e  no  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  s o  

q u i c k l y  a s  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  be low t h e  dew p o i n t  o f  w a t e r ,  
' i 

o t h e r w i s e , '  w a t e r  w i  1 1  be  c o n d e n s e d  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  ( t w o  h o u r s ) .  ~ e c o r d  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 F D ~ R  



I I .  I n o r g a n i c s  

I f  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  i s  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  be  c o n d u c t e d :  

A .  I n o r g a n i c  B l  ank D e t e r m i n a t i o n  

1.  Vent  t h e  r e r a i n i n g  a q u e o u s  p h a s e  f r o .  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 r g a n i c  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 f i p i n g e r  c a t c h  i n t o  a t a r e d  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 1 1  of t h e  w a t e r  i n  t h e  s a r p l e  i n  an  o v e n  a t  100  

0 
C .  Take c a r e  n o t  t o  b o i l  t o  p r e v e n t  bumping and  l o s s  of 

s amp le .  

4 .  Cool t h e  d r i e d  s a m p l e  i n  t h e  d e s i c c a t o r  and 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. R e p o r t  t h e  r e s u l t s  t o  t h e  n e a r e s t  0 .1  mg on Form LSC-036. 

B.  I n o r g a n i c  Sample  D e t e r m i n a t i o n  

Fo l low  s t e p s  1-5 i n  S e c t i o n  A a b o v e .  



NOTES 

1 .  For  t h e  o r g a n i c s  d e t e r r i n a t i o n ,  i n  t h e  r a r e  e v e n 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 .  a H o d i f i e d  n e t h o d  6 d e t e r r i n a t i o n  (SO I ,  whe reby  2 

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  () 311, d o  not u s e  

e t h e r  a s  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  of p e r o x i d e  f o r m s  e x p l o s i v e  

h y d r o p e r o x i d e .  1 

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 ,  r o r e  t h a n  t h r e e  e x t r a c t i o n s  n a y  be 

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  be  p e r f o r r e d  i f  t h e  a q u e o u s  p h a s e  i s  s t i l l  c l o u d y .  

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 :  

f f ichio;n - T o t a l  s a m 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  

s t e a r  b a t h .  

10u.z - O r g a n i c s  and i n o r g 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 .  - 
Wiscons in  - Use R e t h o d  11-8672-HI.  

R e s t  of s t a t e s  - O r g a n i c s  o n l y .  
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1 APPLICATION 

T h i s  method i s  a p p l i c a b l e  f o r  t h e  d e t e r m i n a t i o n  o f  s u l f u r  d i o x i d e  

erni ss i ons  f rom s t a t i o n a r y  sources. 
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2 RANGE 

The minimum d e t e c t a b l e  l i m i t  o f  t h e  method has been de te rm ined  t o  be 

3 . 4  mg o f   SO^/^'. No u p p e r  l i m i t  has as o f  y e t  been e s t a b l i s h e d .  
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3 SAMPLE HANDLING AND PRESERVATION 

No p r e s e r v a t i o n  r e q u i  rements a r e  necessary.  I f  p o s s i b l e  , keep samples 

c o o l e d  below 4 degrees c e l s i u s .  

Method No.MOD-EPA5-AIR 
Ve rs i on  No. 1 .O 
Rev i s i on  No. 0 
Date July 17, 1991 
Page 3 o f 16 



4 SUMMARY OF METHOD 

A gas  sample i s  e x t r a c t e d  from t h e  sampling po in t  i n  t h e  s t a c k  u s i n g  

a  s t anda rd  EPA method 5  sampl i  ng t r a i n  equipped wi th  2 impi nge r s  c o n t a i n i n g  

de ion ized  water  which c o l l e c t  t h e  condens ib l e  o rgan ic s .  For t h e  c o l l e c t i o n  

o f  s u l f u r  d iox ide ,  t h e  sampling t r a i n  i s  modified by t h e  a d d i t i o n  o f  2 

i  mpi ngers  con ta in ing  3% peroxide .  Each impi nger  s o l u t i o n  i  s recovered  

s e p a r a t e l y  i n  t h e  f i e l d  and 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 .  
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5 INTERFERENCES 

5.1 Cations and f luor ides  a re  i n t e r f e r en t s  which should be removed 

by g l a s s  wool f i l t e r s  and an isopropanol bubbler, ne i the r  of which wil l  

a f f e c t  the s u l f u r  dioxide co l l e c t i on .  

5 .2  Free ammonia wi 11 i n t e r f e r e  with the su l fu r  dioxide analys is  by 

react ing with the  s u l f u r  dioxide t o  form pa r t i cu l a t e  s u l f i t e .  This 

pa r t i cu l a t e  c o n s i s t s  of white pa r t i cu l a t e  noticed in  the  probe and 

i  sopropanol bubbler. A1 t e r n a t i  ve methods fo r  th i  s type of s i  t u a t i  on a re  

required,  however, they must f i r s t  be approved by the EPA. 
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6 APPARATUS AND GLASSWARE 

6 .1  Sampling t r a i n  ( m o d i f i e d  EPA method 5 s e t  u p ) .  

6.2 Wash b o t t l e s ,  p o l y e t h y l e n e ,  100 rnL. ( 2 )  

6.3 Storage b o t t l e s ,  p o l y e t h y l e n e ,  100 mL, t o  s t o r e  imp inge r  

sarnpl es. 

6.4 P i p e t t e s ,  V o l u m e t r i c  t y p e ,  5  mL, 20mL (one p e r  sample),  and 25 

mL s i z e s .  

6.5 Vo lume t r i c  f l a s k s ,  100 mL (one p e r  sample) and 1OOO mL s i z e .  

6.6 B u r e t t e s .  5  and 50 mL s i z e s .  

6.7 Er lenmeyer f l a s k s ,  250 mL (one f o r  each sample, b l ank  and 

s tanda rd ) .  

6.8 Dropping b o t t l e ,  125 rnL s i z e .  

6.9 Graduated c y l i n d e r ,  100 rnL s i z e .  

6.10 Spect rophotometer ,  capab le  o f  measuring absorbance a t  352 

nanometers. 
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7 REAGENTS 

7 .1  Water: de ion i zed  d i s t i l  l e d  t o  conform t o  ASTM Type I11 (D1193- 

77 ) .  

7.2 Isopropanol  : (80%)  mix 80 mL o f  i sopropanol w i t h  20 mL ASTM 

Type I11 water.  Each l o t  o f  i sopropanol must be checked p r i o r  t o  use as 

fo l l ows :  

Shake 10 mL o f  i sopropano l  w i t h  10 mL o f  f r e s h l y  prepared 10% 
potassium i o d i d e  s o l u t i o n .  Prepare a  b lank by s i m i l a r l y  t r e a t i n g  10 
mL o f  d i s t i l  l e d  water .  A f t e r  1 minute, read the  absorbance a t  352 nm 

on the spectrophotometer.  I f  absorbance exceeds 0.1, r e j e c t  a lcoho l  

f o r  use. Alcohol  may be passed through a c t i v a t e d  alumina t o  remove 

peroxides,  however, i t  may be more e f f i c i e n t  t o  r e j e c t  t he  l o t  and 

purchase a  reagent grade isopropanol  w i t h  low peroxides.  

7.3 Hydrogen perox ide :  ( 3 % )  D i l u t e  30% hydrogen peroxide 1:9 w i t h  

ASTM Type I11 water.  Prepare f r e s h  d a i l y .  

7.4 Potassium i o d i d e  s o l u t i o n :  (10%)  D isso lve  10 grams K I  i n  ASTM 

Type I11 water and d i l u t e  t o  100 mL. Prepare as needed. 

7.5 Isopropanol  : ( 100%).  

7.6 Tho r in  I n d i c a t o r :  D i sso l ve  0.2 grams i n  100 mL ASTM Type I11 

water.  

7.7 Barium p e r c h l o r a t e  s o l u t i o n :  (0.010 N) D isso lve  1.95 grams o f  

barium pe rch lo ra te  t r i h y d r a t e  i n  200 mL d i s t i l l e d  water  and d i l u t e  t o  1 

1 i t e r  w i t h  i sopropanol . Standardize as i n  Sect ion 10. 

7.8 S u l f u r i c  A c i d  Standard: (0.010 N). 
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8 SAFETY 

Normal, accepted s t a t i o n a r y  source t e s t i n g  s a f e t y  p r a c t i c e s  shou ld  be 

f o l l o w e d  d u r i n g  sarnpl i n g .  Good l a b o r a t o r y  p r a c t i c s  shou ld  be f o l l o w e d  

d u r i n g  t h e  a n a l y s i s .  C a u t i o n  s h o u l d  be e x c e r s i z e d  when wo rk i ng  w i th  

hydrogen pe rox i de .  There a r e  no known carc inogens  used  i n  t h i  s  method. 
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9 PROCEDURE 

9 . 1  Fo l l ow  EPA method 5 f o r  sampl ing t r a i n  se t  up, sampl ing 

procedures,  and sampl e r ecove ry .  

9.2 A n a l y s i s  o f  3% Pe rox ide  Catch  Samples f o r  S u l f a t e :  

9.2.1 Note t h e  l e v e l  o f  f l u i d .  Con f i rm  whether any sample was 

l o s t  d u r i n g  shipment.  Record a1 1 necessary  i n f o r m a t i o n  on f o rm  S-421 

(F i gu re  9-1).  

9.2.2 T r a n s f e r  c o n t e n t s  o f  t h e  b o t t l e  t o  a 100 mL v o l u m e t r i c  

f l a s k  and d i l u t e  t o  volume w i t h  ASTM Type I11 water .  

9.2.3 P i p e t t e  a 20 mL a1 i q u o t  o f  t h i  s s o l u t i o n  i n t o  a 250 mL 

Er lenmeyer f 1 ask and add 8 0  mL o f  100% i sopropanol  and approx.  2 drops 

of t h o r i  n i n d i c a t o r .  

9.2.4 T i t r a t e  t o  a p i n k  endpo in t  u s i n g  0.010 N ba r i um  

p e r c h l o r a t e .  

' 9.2.5 Repeat s t eps  9.5.3 and 9.5.4 and average t h e  two 

r e s u l t s .  
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F i g u r e  9-1. EPA Method 6 S u l f u r  D i o x i d e  T i t r a t i o n  Data Sheet 

: : ~ : z . r E , ~ :  ! L A = a r  '.EL.- : c s  - ,  - ,  - c , L - - - - , -  . - * _ .  1 1 -  *..-- 
€?a ne thod  6 S u l Z u r  D i o x i d e  

TI t r a c i o n  Daca bhoot  

J ob Source 
Team Leader Tee: S l t e  
D a t e  Submi t t e a  D i t e  o f  Tes t  
T e s t  No. No. o i  Huns Carnolared 
D a t e  o f  A n a l y s ~ s  T e c h n i c i a n  

N o r m a l i t y  o f  T i  t r a n t  (N) : N 0 I o n  Exchange 
0 €PA Audit(.) 

Vol .  T i t r a n t  f o r  F i e l d  blank(V,): m 1 a u d i t  No. 
Vo l .  T i t r a n t  f o r  Method B lank :  m 1  A u d i t  No. 

f I f  ?.+I >3.5 A d j u s t  w i t h  con,:. p e r c h l n r i c  a c i d  to JH'? -.I 5 -421 
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9.3 Ana l ys i s  o f  D I  Water Ca tch  Samples f o r  S u l f a t e :  

9.3.1 T r a n s f e r  t h e  c o n t e n t s  o f  the  b o t t l e  t o  a 500 mL 

v o l u m e t r i c  f l a s k  and b r i n g  u p  t o  volume w i t h  ASTM Type I11 water .  Use 

fo rm S-421 ( F i g u r e  9-1) t o  r e c o r d  a l l  necessary i n f o r m a t i o n .  

9.3.2 P i p e t t e  a 100 mL a l i q u o t  i n t o  a 250 mL Erlenmeyer f l a s k ,  

add 100 uL o f  3 0 4  pe rox ide .  Tes t  s o l u t i o n  w i t h  K I  paper. I f  paper 

t u r n s  pu rp le ,  t he  s o l u t i o n  i s  K I  p o s i t i v e .  I f  t h e  paper s t a y s  wh i t e .  

con t i nue  adding 100 u l  inc rements  o f  30% perox ide  u n t i l  p o s i t i v e  K I  

paper i n d i c a t i o n  i s achieved.  

9.3.3 T i  t r a t e  sample acco rd ing  t o  s teps 9.5.4 and 9.5.5. 

9.4 Ana l ys i s  o f  D I  Water Ca tch  Samples f o r  Condensible Organics:  

Us ing t h e  400 mL o f  sample l e f t  a f t e r  s t e p  4.6.2. check t h i s  

sample w i t h  K I  paper  f o r  ev idence o f  p o s s i b l e  perox ide  con tamina t ion .  

I f  t he  K I  paper t u r n s  p u r p l e ,  check w i t h  you r  s u p e r v i s o r  b e f o r e  

proceeding.  I f  t h e  K I  paper  s tays  w h i t e  i n  c o l o r ,  proceed w i t h  

s tandard Minnesota p r o t o c o l  e x t r a c t i o n  ( I n t e r p o l 1  Method II-8672-MN). 
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10 CALCULATION 

10.1 For the c a l c u l a t i o n  o f  s u l f u r  d iox ide .  use the  i n f o r m a t i o n  

recorded on form 5-421 ( F i g u r e  9-1). f i l l  o u t  form S-421A (F igu re  10-1) and 

per fo rm the  requ i  red  c a l c u l a t i o n s .  

10.2 For  the  c a l c u l a t i o n  o f  condensible organics.  f o l  low standard 

Minnesota p ro toco l  ( I n t e r p o l 1  Method 11-8672-MN). 

Method No.MO0-EPA5-AIR 
Vers ion No. 1 .O 
Rev is ion  No. 0  
Date J u l y  17, 1991 
Page 12 o  f 16 



F igu re  10-1. EPA Method 6 S u l f u r  D i o x i d e  C a l c u l a t i o n  Data Sheet. 

Interpoll Laboratories 
(612) 786-6020 

EPA Method 6 Sulfur Dioxide 
Calculation Data Sheet1 

Job Source 
Team leader Test Site 

. Date submitted Date of Test 
Test Number No. of Runs Completed 
Date of analysis Technician 

WEQ Ca Icu Tat  i o n  
DF = Dilution Factor 

MEQ = DF N (V. - Vb ) VI N = Normality of Titrant 
Va V. = volume of Titrant Sample (ml) 

Vb = Volume of Titrant Blank (ml ) 
V. = Final Volume of sample ( m l )  
V. = Volume of A1 iquot (ml ) 

W a t e r  Catch  

T e s t R u n -  MEQ = ( ) ( ) (  - 1 ( 1 = H EQ 
( 1 

T e s t R u n -  MEQ = ( ) ( ) (  - ) (  2 = M EO 
( ) 

T e s t R u n -  MEQ = ( ) ( ) (  - ) I  1 = M EQ 
( 1 

3% P e r o x i d e  C a t c h  

T e s t R u n -  MEQ = j 1 ( ) (  - 1 = MEQ 
( ) 

T e s t R u n -  MEQ = _( ) ( ) ( - ( 2 = HEQ 
( 1 

T e s t R u n -  MEQ = 1 1 ( ) (  - ) ( 2 = MEQ 
( 1 

T o t a  1 WEQ P e r  Run: T e s t R u n  = MEQ 

T e s t R u n  = MEQ 

T e s t R u n  = MEQ 

Comments: 

1 Form to be used in conjunction with combination method 5 and 6 train. 
S-421A 

Method No.MOD-EPAS-AIR 
Ve rs i on  No. 1.0 
Rev i s i on  No. 0 
Date J u l y  17, 1991 
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11 QUALITY CONTROL PROCEDURES 

11.1 One b lank  must be t i t r a t e d  w i t h  each s e r i e s  o f  samples. 

11.2 An acetone reagent  b l a n k  w i l l  be used as t h e  probe wash f i e l d  

b l ank .  Samples w i l l  be b l ank  c o r r e c t e d  u s i n g  t he  acetone reagent  b l a n k  

r e s u l t s .  

11.3 R e p l i c a t e  t i t r a t i o n s  must meet t h e  l i m i t s  s e t  i n  S e c t i o n  12 o f  

t h i s  method. 

11.4 EPA s u p p l i e d  a u d i t  samples w i  11 be analyzed a t  each f i e l d  s i t e .  

These a u d i t  samples wi 11 f o l l o w  t h e  same procedures as a l l  o t h e r  samples. 

The r e s u l t s  o f  t h e  a u d i t  samples must meet t h e  requi rements s e t  i n  S e c t i o n  

12 o f  t h e  method. 

11.5 A l l  l e a k  checks ou t1  i n e d  i n  Sec t i on  9 - procedure, a r e  qua1 i t y  

c o n t r o l  checks. 

11.6 A l l  c a l i b r a t i o n  s teps  r e q u i r e d  i n  EPA Method 5  shou ld  be 

f o l l o w e d  f o r  c o r r e c t  usage o f  t h e  sampl ing t r a i n .  

Method No.MOD-EPA5-AIR 
Vers ion  No. 1.0 
Rev i s i on  No. 0 
Date J u l y  17, 1991 
Page 14 o  f 16 



12 ACCURACY AND PRECISION 

12.1 The precis ion control  l im i t  f o r  r ep l i c a t e  t i t r a t i o n s  i s  1 

percent o r  0.2 mL whichever i s  l a r g e r .  

12.2 The concentra t ions  of the  audi t  samples obtained from the EPA 

shal l  agree within 5 percent of the  actual  concentrat ions.  I f  the 5 

percent speci f  i ca t ion  i  s  not met. reanalyze the compl i  ance samples and 

aud i t  samples, and include i n i t i a l  and reanalys is  values in  the  t e s t  

repor t .  

Method No.MOD-EPA5-AIR 
Version No. 1.0 
Revision No. 0 
Date July 17. 1991 
Page 15 of 16 
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Flow - 

Flow determinations were ca r r ied  out  i n  accordance w i t h  EPA Method 

2, CFR T i t l e  40, Part  60, Appendix A (Revised Ju ly  1, 1987). A type S 

p i t o t  was used t o  sense ve loc i t y  pressure and an inc l ined  manometer was 

used t o  measure ve loc 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 .e. molecular welght) was calculated f rm 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 integrated gas sample co l lec ted  from the stack dur ing the oxides o f  

n i t rogen determi nations. Standard commercial l y  prepared so lu t ions were 

used i n  the Orsat analyzer (sat. KOH f o r  carbon d iox ide and reduced 

methylene blue f o r  oxygen). 

Oxides o f  Nitrosen 

Oxides o f  n i t rogen concentrat ions were co l lec ted i n  accordance w l t h  

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 insu la ted f lasks 

which contained 25 cc o f  a c i d i f i e d  peroxide so lu t ion  (Method 7 reagent). 

Nine sets or  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 t ime o f  evacuation o f  each f lask.  Before the samples were 

co l lec ted,  the probe was purged t o  e l iminate dead volume e f f ec t s  and t o  

r a i se  the temperature o f  the probe o u t l e t  and manlfold assembly t o  

minimize condensation of moisture. A plug o f  m ic ro f ibe r  glass wool 

inser ted i n  the probe i n l e t  was used t o  prevent particulate mater ia l  from 

enter ing i n t o  the f lask .  The temperature o f  the f l ask ,  vacuum i n  the 



f l a s k  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 ask  valve was closed, the f l a s k  assembly disconnected 

from the manifold/valve assembly and the f l ask  shook f o r  several minutes 

t o  promote ox idat ion and absorption. The recovered oxides o f  n i t rogen 

samples were returned t o  the laboratory and analyzed immediately by i o n  

chromatography as per EPA 7A. 

The i n 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  w i t h  water, weighing before and 

a f t e r  and then convert ing the  weight o f  water t o  volume by means o f  t he  

densi ty o f  water a t  room temperature. Flask volumes are stored i n  the  

computer and reca l led automat ical ly  i n  the  computer ca lcu la t ion.  



SQUEEZE BULB 

GROUND-GLASS SOCKET. 

T-BORE. 3 PYREX, 
2- BORE. 8-mm 00 

--FOAM ENCASEMENT 

STANDARD TAPER. 

3 SLEEVE NO. 24/40 
PYREX 

2- LITER, ROUND-BOTTOM. SHOR 
WITH 3 SLEEVE NO. 24;40 

Sampling train. flask va lve ,  and f lask.  
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4.2 Performance Evaluation Tests. The 
~ m e r  of a lidar system shall subject such a 
gdar system to the performance verification 
tests described in Section 3. prior to first use 
of this method. The annual calibration shall 

~erformed for three separate. complete 
runs 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- 
tion are fulfilled the lidar shall be subjected 
to the routine verification for three sepa- 
mte 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 submitted 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. 
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dahl. current edition [NTIS No. PB81- 
2466621. 
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the Measurement of Smoke Plume Opacity, 
U.S. Environmental Protection Agency. Na- 
tional Enforcement Investigations Center. 
Denver. CO. EPA/NEIC-TS-128, February 
1976. 

5.3 Remote Measurement of Smoke 
Plume Transmittance Using Lidar. C. S. 
Cook. G. W. Bethke. W. D. Conner (EPA/ 
RTP). Applied optics 11. pg 1742. August 
1972. 

5.4 Lidar Studies of Stack Plumes in 
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4-73-002. October 1973. 
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8. 1976. 

5.6 U.S. Army Technical Manual TB 
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L Principle and Applicability 
1.1 Principle. An integrated or continuous 

sample is extracted from a sampling 
Point and analyzed for carbon monoxide 

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 with new source 
performance standards. The test procedure 
will indicate whether a continuous or an in- 
tegrated sample is to be used. 
2. Range and Sensitivity 

2.1 Range. 0 to 1,000 pprn. . 
2.2 Sensitivity. Minimum detectable con- 

centration is 20 pprn for a 0 to 1,000 pprn 
span. 
3. Interferences 

Any substance having a strong absorption 
of infrared energy will interfere. to some 
extent. For example. discrimination ratios 
for water cH,O) and carbon dioxide (COz) 
are 3.5 percent HIO per 7 pprn CO and 10 
percent CO, per 10 pprn CO, respectively. 
for devices measuring in the 1,500 to 3.000 
pprn range. For devices measuring in the 0 
to 100 pprn 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 these 
t ram are used. 
4 .  Precisiotr and Accuracg 

4.1 Precision. The precision of most NDIR 
analyzers is approximately z 2 percent of 
span. 

4.2 -4ccuracy. The accuracy of most NDIR 
analyzers is approximately + 5  percent of 
span after calibration. 
5. Apparatus 

5.1 Continuous Sample (Figure 10-1). 
5.1.1 Probe. Stainless steel or sheathed 

Pyrex1 glass. equipped with a filter to 
remove particulate matter. 

5.1.2 Air-Cooled Condenser or Equivalent. 
To remove any excess moisture. 

5.2 Integrated Sample (Figure 10-2). 
5.2.1 Probe. Stainless steel or sheathed 

Pyrex glass. .equipped with a filter to 
remove particulate matter. ' 

5.2.2 Air-Cooled Condenser or Equivalent. 
To remove any 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 Protection Agency. 
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5.2.6 Flexible Bag. Tedlar. or equivalent. 
with a capacity of 60 to 90 liters (2 to 3 f t 3 ) .  
Leak-test the bag in the laboratory before 
using by evacuating bag with a pump fol- 
lowed by a dry gas meter. When evacuation 
is complete. there should be no flow 
through the meter. 
5.2.7 Pitot Tube. Type S. or equivalent, at- 

tached to the probe so that  the  sampling 
rate can be regulated proportional to the 
stack gas velocity when velocity is varying 
with the time or a sample traverse is con- 
ducted. 
5.3 Analysis (Figure 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. T o  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 'NDIR 

manufacturer. 

5.3.5 CO, Removal Tube. To  contain ap- 
proximately 500 g of ascarite. 
5.3.6 Ice Water Bath. For ascarite and 

silica gel tubes. 
5.3.7 Valve. Needle valve. or equivalent, to 

adjust flow rate 

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 readings. 
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. The calibration gases 
shall be certified by the manufacturer to be 
within =2 percent of the specified concen- 
tration. 

6.2 Silica Gel. Indicating type. 6 to 16 
mesh. dried a t  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 a t  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-ds may 
be determined by -using the  Method 3 inte- 
grated sample procedure, or by weighing the 
ascarite Co t  removal tube and computing 
CO, concentration from the gas volume 

. sampled and the weight gain of the tube. 
7.1.2 Integrated Sampling. Evacuate the 

flexible bag. Set up the equipment as shown 
in Figure 10-2 with the bag disconnected. 
Place the probe in the stack and purge the 
sampling line. Connect the bag. making sure 
that all connections are leak free. Sample a t  
a rate proportional to the stack velocity. 
CO, content of the gas may be determined 
by using the Method 3 integrated sample 
procedures. or by weighing the ascarite CO. 
removal tube and computing CO, concentra- 
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tion from the gas volume sampled and the 10. Alternative Procedures 
weight gain of the tube. 

7.2 CO Analysis. Assemble the apparatus 
as shown in Figure 10-3. calibrate the in- 
strument. and perfom other required oper- 
ations as described in section 8. Purge aria- 
lper  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 assure that any drift 
or mzlfunction is detected. Record the 
sample data on Table 10-1. 
a. Calibration 

Memble  the appiiratus according to 
Figure 10-3. Generally an instrument re- 
quires a warm-up period before stability is 
~btained. Follow the manufacturer's in- 
structions for specific procedure. Allow a 
minimum time of 1 hour for warm-up. 
During this time check the sample condi- 
tioning apparatus. i-e.. filter. condenser. 
drying tube. and CO1 removal tube. to 
ensure that each component is in good oper- 
ating condition. Zero and calibrate the in- 
strument according to the manufacturer's 
jrocedures using. respectively, nitrogen and 
:he calibration gases. 

Comments 

Clock time Rotameter setting. liters per 
minute (c~bic feet per minute) 

3. Calculation 
Calculate the concentration of carbon 

nonoxide in the stack using Equation 10-1. 

CCO s u c k  = CCO ~ I R (  1 -Fa,) 
Eq. 10-1 

mere :  
.- 
-co .~,r=Concentration of CO in stack. ppm 

by volume (dry basis). 
& NDI, = Concentration of CO measured by 

NDIR analyzer. ppm by volume (dry 

F 
!=is). 

- coy =Volume fraction of COY in sample. i-e.. 
Percent COY from Orsat' analysis divided 
by 100. 

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. Frank. The  Intertech NDIR- 

CO Analyzer. Presented a t  11th Meth- 
ods Conference on Air Pollution. Univer- 
sity of California. Berkeley. CA. April 1. 
1970. 

2. Jacobs. M. B.. e t  al.. Continuous Deter- 
mination of Carbon Monoxide and Hy- 
drocarbons in Air by a Modified Infra- 
red Analyzer, J. Air Pollution Control 
Association. 9(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. 'L'NOR Infrared Gas Analyzers. Bendix 
Corp.. Ronceverte. UnJ 

A. PERFORMANCE SPECIFICATIONS FOR NDIR 
' 

B. Definitions of Performance Specifica- 
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 a t  a given impedance. 

FuU scale-The maximum measuring Limit 
for a given range. 

Minimum detectable sensitivity-The 
smallest amount of input concentration that 
can be detected as t he  concentration ap- 
proaches zero. 

Range (minimum) ...................... 0-1 000 ppm. 
Output (minimum) ..................... 
Minimum detec:able sensltivi- 

'Y. 
Rise time. 90 percent (maxi- 

mum). 
Fall time. 90 percent (mai- 

mum). 
Zero drift (maximum) ................. 
Span drift (maximum) ................ 
Preasion (minimum) ............... ... 
Noise (maximum) ....................... 
Linearity (maximum deviation). 
Interference rejection ratio ....... 

0-1 Om". 
20 ppm. 

30 seconds. 

30 seconds. 

10% In 8 hours. 
10% in 8 hours. 
2 2 %  of full scale. 
t 1 % of full scale. 
2 X  of full scale. 
C0,-1000 to 1. H10--500 

to 1. 
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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. 
Tim to 90 percent response-The time in- 

terval from a step change in the input con- 
centration a t  the instrument inlet to  a read- 
ing of 90 percent of the ultimate recorded 
concentration. 

Rise Time (90  percent)-The interval be- 
tween initial response time and time to 90 
percent response after a step increase in the 
inlet concentration. 

FaU Time (90 percent)-The 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- 
ly 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 iriput concentration is a stated 
upscale value; usually expressed as percent 
full scale. 

Precision-The degree of agreement be- 
tween repeated measurements of t he  same 
concentration. expressed as the average de- 
viation of the single results from the mean. 

Noise--Spontaneous 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. 

METHOD 10A-DETERMISATION OF CARBON 
MONOXIDE EMISSIONS IN CERTIFYING 
Colvrr~uous EMISSION MONITORING SYS- 
TEMS A T  &~XOLEUM REFINERIES 

1. Applicability and Principle 

1.1 Applicability. This method applies to  
the  measurement of carbon monoxide (CO) 
a t  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) tha t  are required to  be in- 

stalled in petroleum refineries on fluid cata. - 
lytic cracking unit catalyst regenerators 
CFR Part 60.105ta)(2)1. 

1.2 Principle. An integrated gas sample 
extracted from the stack. passed through 
alkaline permanganate solution to remove 
sulfur and nitrogen oxides. and collected la 
a Tedlar bag. The CO concentration in the 
sample is measared spectrophotometrica~p 
using the reaction of CO with p-sulfamincl. 
benzoic acid. 

1.3 Range and Sensitivity. 
1.3.1 Range. Approximately 3 to 1800 ppm 

CO. Samples having concentrations below 
400 ppm are analyzed at 425 m. and s a .  
pies having concentrations above 400 ppm 
are analyzed at 600 nm. 

1.3.2 Sensitivity. The detection limit is 3 
pprn based on three times the standard deH. 
ation of the mean reagent blank values. 

1.4 Interferences. Sulfur oxides, nitric 
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 it is removed by the scrub- 
bing solution. its concentration must be 
measured independently and an appropriate 
v ~ l u m e  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 tine mean for gas samples ana- 
lyzed in duplicate in the concentration 1 
range of 39 to 4 i 2  ppm. The interlaboratory 
precision has not been established. 

1.5.2 Accuracy. The method cont.ains no 
significant biases when compared to an 
NDIR analyzer calibrated with National 
Bureau of Standards (NSS) 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 a t  least 1 week if the bags are leak-free. 

2. Apparatus 

2.1 Sampling. The sampling train is shown 
in Figure 10A-1. and component parts are 
discussed below: 

Mention of trade names or commercial tute the endorsement or recommendation 
products in this publication does not cornti- for use by the Environmental Protection 

Agency. 
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F i ~ u r e  10A-1 .  Sampling t r a i n .  

V A L V E  

2.1.1 Probe. Stainless steel, sheathed 2.1.3 Pump.  Leak-free pump with stainless 
Pyrex glass. or equivalent. equipped with a steel and Teflon parts to transport sample 
glass wool plug to remove particulate at  a flow rate of 300 ml/min-to the flexible 
matter. bag. 
2.1.2 S a m p l e  Conditioning S y s t e m  Three 2.1.4 Surpe Tank Installed between the 

Greenburg-Smith impingers connected in Pump and the rate meter to eliminate t he  
series with leak-free connections. pulsation effect of the pump on the rate 

meter. 
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2.1.5 Rate Meter. Rotameter. or equiva- 
lent. to measure flow rate a t  300 ml/min. 
Calibrate according to Section 5.2. 

2.1.6 FleribLe Bag. Tedlar. or equivalent. 
with a capacity of 10 liters and equipped 
with a sealing quickconnect plug. T h e  bag 
must be leak-free according to Section 4.1. 
For protection. i t  is recommened tha t  the 
bag be enclosed with a rigid container. 

2.1.7 Valves. Stainless-steel needle valve to 
adjust flow rate. and stainless-steel three- 
way valve. or equivalent. 

2-1.8 COt Analyzer. Method 3 or  its ap- 
proved alternative to measure C o t  concen- 
tration to within 0.5 percent. 

2.1.9 Volume Meter. Dry gas meter. cali- 
brated and capable of measuring the sample 
volume under rotameter calibration condi- 
tions of 300 ml/min for 10 minutes 

2.1,10. Pressure Gauge. A water 'filled U- 
tube manometer, or  equivalent. of about 28 
cm (12 in.) to leak-check the flexible bag. 

2.2 Analysis. 

2.2.1 Spectrophotometer. Single- or 
double-beam to messure absorbance a t  425 
and 600 nm. Slit width should not exceed 20 
nm. 

2.2.2 Spectrophotometer Cells. l-cm path- 
length. 

2.2.3 Vacuum Guuge. U-tube mercury 
manometer. 1 meter (39 in.), with 1-mm divi- 
sions. or other gauge capable of aeasuring 
pressure to within 1 mm Hg. 

2.2.4 Pump. Capable of evacuating the 
gas reaction bulb to a pressure equal to or 
less than 40 mm Hg absolute, equipped with 
coarse and fine flow control valves. 

2.2.5 Barometer. Mercury. aneroid. or 
other barometer capable of measuring at- 
mospheric pressure to within 1 mm Hg. 

2.2.6 Reaction Bulbs. Pyrex glass. 100.nl 
with Teflon stopcock (Figure 10A-2). leak- 
free at  40 mm Hg. designed so that 10 ml of 
the colorimetric reagent can be added and 
removed easily and accurately. Commercial- 
ly available gas sample bulbs such as Su- 
pelco Catalog No. 2-2161 may also be used 



y i & n e n t a l  Protection Agency Pt. 60, App. A, Meth. 10A 

F i g u r e  10A-2. Sample  r e a c t i o n  b u l b s .  
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2.2.7 Manifold Stainless steel. with con- 
nections for three reaction bulbs and the 
appropriate connections for the manometer 
and sampling bag as shown in Figure 10A-3. 

2.2.8 Pipets. Class A. 10-in1 size. 
2.2.9 Shaker Table. Reciprocating-stroke 

type such as Eberbach Corporation. Model 
601.5. A rocking arm or rotary-motion type 
shaker may  also be used. The shaker must 

40 CFR Ch. 1 (7-1-92 Edition: 

be large enough to accommodate at least six 
gas sample bulbs simultaneously. I t  may be 
necessary to construct a table top extensior. 
for most commercial shakers to provide suf. 
ficient space for the needed bulbs (Mgure 
10A-4). 

2.2.10 Vdve.  Stainless steel shut-of: 
valve. 

HANOMETER 

REACT I ON SULBS 

VALVE 

TEDLAR 
RAG 

Figure TOA-3.  Sample b u l b  filling syste in.  

2-2-11 Analytical Bdance.  Capable of ac- 3. Recgenls 
curately weighing to 0.1 mg. Unless otherwise indicated. all reagenk 

shall conform to the specifications estab- 
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lished by the Committee on Analytical Rea- 
gents of the American Chemical Society, 
where such specifications are available, 0th- 
,mise. the best available grade shall be 
used. 

3.1 Sampling. 1 3.1.1 Water. Deionized distilled. as de- 
&bed in Mebhod 6.. Section 3.1.1. 

3.1.2 . AUcaline Permanpanate Solution. 
i 0.25 M KMnO./l.5 M NaOH. Dissolve 40 g 
j m n O .  and 60 g NaOH !n water. and dilute 

to 1 liter. 
3.2 Analysis. 

I 

3.2.1 Water. Same as in Section 3.1.1. 
3.2.2 I M Sodium Hydroxide (NaOH) So- 

lution. Dissolve 40 g NaOH in approximate- 
ly 900 ml of water. cool. and dilute to 1 liter. 

3.2-3 0.1 M Silver Nitrate (AgNO,) Solu- 
tion. Dissolve 8.5 g AgNO, in water. and 
dilute to 500 ml. 

3.2.4 0.1 M Para-SzLUarninobenzoic Acid 
( p-SABA) Solution. Dissolve 10.0 g p-SABA 
in 0.1 M NaOH (prepared by diluting 50 ml 
of 1 M NaOH to 500 ml). and dilute to 500 
ml with 0.1 M NaOH. 

F i g u r e  10A-4. S h a k e r  t a b l e  a d a p t e r .  
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3.2.5 Colorimetric Solution. To a flask. 
add 100 ml of pSA-BA solution and 100 ml 
of AgNO, solution. Mix. and add 50 ml of 1 
M NaOH with shaking. The  resultant solu- 
tion should be clear and colorless. This solu- 
tion is acceptable for use for a period of 2 
days. 

3.2.6 Standard Gas M u t u r e s .  Traceable 
to NBS standards and containing between 
50 and 1000 ppm CO in nitrogen. At least 
two concentrations are needed to span each 
calibration range used (Section 5.3). 

The  calibration gases shall be certified by 
the manufacturer to be within 2 percent of 
the specified concentrations. 

4.1 Sample Bag Leak-checks. While a bag 
leakcheck is required after bag use. it 
should also be done before the bag is used 
for sample collection. The bag should be 
leak-checked in the inflated and deflated 
condition according to the following proce- 
dures. . 

Connect the bag to a water manometer. 
and pressurize the bag to 5 to 10 cm HyO ( 2  
to 4 in. H,O). Allow the bag to stand for 60 
minutes. Any displacement in the water ma- 
nometer indicates a leek. Now, evacuate the 
bag with a leakless pump that  is connected 
on the downstream side of a flow-indicating 
device such as a 0-to 100-ml/min rotameter 
or an impinger contzining water. When the 
bag is completely evacuated, no flow should 
be evident if the bag is'leak-free. 

4.2 Sampling. Evacuate the Tedlar bag 
completely using a vacuum pump. Assemble 
the apparatus as shown in Figure 10A-1. 
Loosely pack glass wool. in the tip of the 
probe. Place 400 ml of alkaline permanga- 
nate solution in the first two impingers and 
250 rnl in the third. Connect the pump to 
the third impinger, and follow this with the 
surge tank, rate meter. and three-way valve. 
Do not connect the Tedlar bag to the 
system a t  this time. 

Leak-check the sampling system by plac- 
ing a vacuum gauge a t  or near the probe 
inlet, plugging the probe inlet. opening the 

three-way valve. and pulling a vacuum 
approximately 250 rnm Hg on the systt 
while observing the rate meter for flow. 
flow is indicated on the rate meter. do r 
proceed further until the leak is found a 
corrected. 

Purge the system with sample gas by 
serting the probe into the stack and drawi- 
sample through the system a t  300 rnl/n; 
'10 percent for 5 minutes. Connect the ev: 
uated Tedlar bag to the system, record t' 
starting time. and sample a t  a rate of 3 
ml/min for 30 minutes. or until the Ted1 
bag is nearly full. Record the sampling tin 
the barometric pressure, and the ambie. 
temperature. Purge the system as describ, 
above immediately before each sample. 

The scrubbing solution is adequate for : 
moving sulfur and nitrogen oxides from 
liters of stack gas when the concentration 
each is less than 1.000 ppm and the CO, cc 
centration is less than 15 percent. Repla 
the scrubber solution after every fifr 
sample. 

4.3 Carbon Diozide Measurement. Mes 
ure the COY content in the stack to t l  
nearest 0.5 percent each time a CO samp. 
is collected. .A simultaneous grab sarnp 
analrted by the Fyrite analyzer is accept 
ble. 

4.4 Analysis. Assemble the system shon 
in Figure 10A-3. and record the informatic 
required in Table 10A-1 as it is obtaine 
Pipet 10.0 ml of the colorimetric reager 
into each gas reaction bulb. and attach tl  
bulbs to the system. Open the stopcocks : 
the reaction bulbs, but leave the valve T 
the Tedlar bag closed. Tun on the pum, 
fully open the coarse-adjust flow valve, ax 
slowly open the fine-adjust valve until tP 
pressure is reduced to a t  least 40 mm HI 
Now close the coarse adjust valve. and 01 
serve the manometer to be certain that tk 
system is leak-free. Wait a minimum of 
minutes. If the pressure h u  increased le: 
than 1 mm, proceed as described below. If 
leak is present. find and correct it befor 
proceeding further. 
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T M L E  10A-1. DATA RECORDING SHEET FOR SAnPCES AHALYZED IM TRIPLICATE 

I I I I 1 I Parrlrl 1 1 1 1 I I 
Stack I I Bulb IRergcnt Ipressure of1 IShrtingl Abs I ' I I Avg. 
X C+ IBulbl vol..lvol. In Igrs in bulb1 P,,,. I tjme. I versus I A -Ar 1 \ 1 As 

I no.llltrrslbulb. Ijterl m Hq I m H9 I rain I rater I 
I 1 I I I I I I I I I 
I 1 I I I I 1 I I I I 1 I 

S:d. 1 I I I I I I I I 1 I 1 I 
I I 1 I I 1 I I I I 1 I 
I I I 1 I 1 I I I I I I 

scd. Z I I I I I I 1 I I I 1 1  
I 1 I I I I I 1 1 I 1 1  
1 I I I I 1 I I I I 1-- 

s ~ ~ p l e  11 I I I I 1 I I I I I I 
I I I I I I I I 1 1 I 1 -  
I I I 1 I I I I I I I 

b r p l e  21 I I I I I I I I I I I 
I I I I -7- I 
1 I I I 

w l e  31 I I I I 1 I 
I I I I I 

I 

Record the vacuum pressure (P,) to the 
nearest 1 rsm Hg. and close the reaction 
bulb stopcocks. Open the Tedlar bag valve. 
and allow the systeni to come to atmospher- 
ic pressure. Close the bag valq:e. open the 
pump coarse adjust valve, and evacuate the 
system again. Repeat this f;ll/evacuation 
procedure a t  least twice to flush the mani- 
fold completely. Close the pump coarse 
adjust valve. open the Tedlar bag valve. and 
let the system fill to atmospheric pressure. 
Open the stopcocks to Lhe reaction bulbs. 
ar.d let the entire system come to atmos- 
pheric pressure. Close the bulb stopcoc.k. 
remove the bulbs. record the room tempera- 
ture and barametric pressure (P,,. to near- 
est mm Hg). and place the bulbs on the 
shaker table with their main axis either par- 
allel to or perpendicular to the plane of the 
table top. Purge the bulb-filling system with 
ambient air for several minutes between 
samples. Shake the samples for exactly 2 
hours. 

Immediately after shaking, measure the 
absorbance (A)  of each bulb sample a t  425 
nm if the concentration is less than or equal 
to 400 ppm CO or a t  600 nm if the concen- 
tration is above 400 ppm. This may be ac- 
complished with multiple bulb sets by se- 
quentially collecting sets and adding to the 
shaker a t  staggered intervals. followed by 
sequentia!ly removing sets from the shaker 
for absorbance measurement after the two- 
hour designated intervals have elapsed. 

Use a small portion of the sample to rinse 
a spectrophotometer cell several times 
before taking an aliquot for analysis. If one 
cell is used to analyze mu!tipIe samples. 
rinse the cell several times betseen samples 
with water. 

Prepare and analyze stzndards and a rea- 
gent blank as described in Section 5.3. Use 
water u the reference. Reject the analysis 
if the blank absorbance is greater than 0.1. 
All conditions should be the same for analy- 
sis of samples and standards. Measure the 
absorbances as soon as possible after shak- 
ing is completed. Determine the CO concen- 
tration of each bag sample using the cali- 
bration curve for the appropriate concentra- 
tion range as  discussed in Section 5.3. 

5. Calibration 

5.1 Bulb Calibration. Weigh the  empty 
bulb to the nearest 0.1 g. Fill the bulb to the 
stopcock with water, and again weigh to the 
nearest 0.1 g. Subtract the tare weight, and 
calculate the  volume in liters to three signif- 
icant figures using the density of water (a t  
the measurement temperature). Record the 
volume on the bulb: alternatively. mark an  
identification number on the bulb. and 
record the volume in a notebook. 

5.2 Rate Meter Calibration. Assemble the 
system as shown in Figure 10A-1 ( the im- 
pingers may be removed). and attach a 
volume meter to the probe inlet. Set the ro- 
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tarneter at 300 ml/min. record the volume 
meter reading. start the pump. and pull gas 
through the system for 10 minutes. Record 
the final volume meter reading. Repeat the 
procedure and average the  results to deter- 
mine the volume of gas that  passed through 
the system. 

5.3 Spectrophotometer Calibration 
Curve. The calibration curve is established 
by taking at least two sets of three bulbs of 
known CO collected from Tedlar bags 
through the analysis procedure. Reject the 
standard set where any of the individual 
bulb absorbances differ from the set mean 
by more than 10 percent. Collect the stand- 
ards as described in Section 4.2. Prepare 
standards to span the 0- to 400- or 400- to 
1000-ppm range. If any samples span both 
concentration ranges, prepare a calibration 
curve for each range. A set of three bulbs 
containing colorimetric reagent but no CO 
should serve as a reagent blank and be 
taken through the analysis procedure. 

Calculate the average absorbance for each 
set (3  bulbs) of standards using Equation 
10A-1 and Table 10A-1. Construct a graph 
of average absorbance for each standard 
against its corresponding concentration in 
ppm. Draw a smooth curve through the 
points. The curve should be linear over the 
two concentration ranges discussed in Sec- 
tion 1.3.1. 

6. Calculations 
Carry out calculations retaining a t  least 

one extra decimal figure beyond that  of the 
acquired data. Round off figures after final 
calculation. 

6.1 Nomenclature. 
A=Sample absorbance, uncorrected for the 

reagent blank. 
&=Aborbance of the reagent blank. 
&=Average sample absorbance per liter. 

units/liter. 
B,=Moisture content in the bag sample. 
C=CO concentration in the stack gas. dry 

basis. ppm. 
Cb=CO concentration of the bag sample, 

dry basis, ppm. 
C,=CO concentration from the calibration 

curve. ppm. 
F=Volume fraction of COZ in the stack, 
n=Nurnber of reaction bulbs used per bag 

sample. 
P,=Barometric pressure, rnm Hg. 

P. = Xesidual pressure in the sample bulb 
after evacuation mm Hg. 

P,=Vapor pressure of E z O  in the bag (from 
Table 10A-2). mrn Hg. 

Vb=Volume of the sample bulb. liters. 
V,=Volume of reagent added to the sample 

bulb. 0.0100 liter. 

6.2 Average Sample Absorbance per Liter. 
Average the three absorbance values for 

each bulb set. Then calculate A. for each set 
of gas bulbs using Equation 10A-1. Use -4, to 
determine the CO concentration from the 
calibration curve ((2,). 

(A-A,) (P-1 
4 = (vb-vr) (Pbr-Pv) 

Eq. 10A-1 

NOTE: A and A, must be at  the same wzve- 
length. 

6.3 CO Concentration in the Bag. 
Calculate C, using Equations 10A-2 

and 10R-3. If condensate is visible in 
the Tedlar bag, calculate B, using 
Table 10A-2 and the temperature 2nd 
barometric pressure in the analysis 
room. If condensate is not visible, cal- 
culate B, using the temperature and 
barometric pressure recorded at  the 
sampling site. 

6.4 CO Concentration in the Stack. 
C = C, (1-F) 

Eq. 10A4 
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TABLE 10A-2. MOISTURE CORRECTION 

1. Butler. F.E.. J.E. Knoll. and M.R. Mid- 
gett. Development and Evaluation of Meth- 
ods for Determining Carbon Monoxide 
Emissions. Quality Assurance Division. En- 
vironmental Monitoring Systems Laborato- 
ry. U.S. Environmental Protection Agency. 
Research Triangle Park.. NC 27711. June 
1985. 33 p. 

2. Ferguson. B.B.. R.E. Lester. and W.J. 
Mitchell. Field Evaluation of Carbon Mon- 
oxide and Hydrogen Sulfide Continuous 
Emission Monitors a t  an Oil Refinery. U.S. 
Ebvironmental Protection Agency. Re- 
search Triangle Park. NC. Publication No. 
EPA-600/4-82-054. August 1982.100 p. 

3. Lambert. J.L.. and R.E.. Weins. Induced 
Colorimetric Method for Carbon Monoxide. 
ALalytical Chemistry. 46(7):929-930. June 
1974. 

4. Levaggi, D.A.. and M. Feldstein. The  
Colorimetric Determination of Low Concen- 
trations of Carbon Monoxide. Industrial HY- 
Iriene Journal. 2564-66. January-February 
1964. 

5. Repp. M. Evaluation of Continuous . 
Monitors for Carbon Monoxide in Station- 
ary Sources. U.S. Environmental Protection 
Agency. Research Triangle Park. NC. Publi- 
cation No. EPA-600/2-77-063. March 1977. 
155 p. 

6. Smith. F.. D.E. Wagoner. and R.P. 
Donovan. Guidelines for Development of a 
Quality Assurance Program: Volume VIII- 
Determination of CO Emissions from Sta- 
tionary Sources by NDIR Spectrometry. 
U.S. Environmental -Protection Agency. Re- 
search Triangle Park. NC. Publication No. 
EPA-650/4-74-005-h. Febraury 1975.96 p. 

Temperature, Vapor pressure 
"C -- o f  H7O, ~ HI firryerature, 

"C - 

1. Applicability and Principle 

C- -- 
Vapor pressure 
o f  H?0, m - Hg 

1.1 Applicability. This method applies to 
the  measurement of carbon monoxide (CO) 
emissions a t  petroleum refineries and from 
other sources when specified in a n  applica- 
ble subpart of the  regulations. 

1.2 Principle. An integrated gas sample is 
extracted from the  sampling point and ana- 
lyzed for CO. T h e  sample is passed through 
a conditioning system to remove interfer- 
ences and collected in a Tedlar bag. The CO 
is separated from the sample by gas chro- 
matography ( G C )  and catalytically reduced 
to methane ( C K )  prior to analysis by flame 
ionization detection FID. T h e  analytical 
portion of this method is identical to appli- 
cable sections in Method 25 detailing CO 
measurement. T h e  oxidation catalyst re- 



Total Hydrocarbons 

The hydrocarbon (vol a t i  1 e organic  compounds) concen t r a t ions  

were determined by c o l l  ec t ion  i n  pre-cl eaned v i rg in  s i  x-1 i t e r  Ted1 a r  

bags and ana lys i s  by flame i o n i z a t i o n  using a S c o t t  t o t a l  hydrocarbon 

ana lyzer  c a l i b r a t e d  a g a i n s t  methane i n  a i r  s tandard gases.  The bags 

were purged with hydrocarbon f r e e  zero gas p r i o r  t o  t e s t i n g  u n t i l  t h e  

t o t a l  hydrocarbon concent ra t ion  i n  each bag was l e s s  then 1.0 ppm. The 

sampled bags ( i n t e g r a t e d  sample over f i v e  minutes with Teflon probe) 

were analyzed on t h e  same day a s  t hey  were c o l l e c t e d .  
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CALCULATION EQUATIONS 

METHOD 2 

1 *A1 t e r n a t e  e q u a t i o n s  for c a l c u l a t i n g  irioi s t u r e  c o n t e n t  from we t  b u l b  and  
) d r y  S u l d  d a t a .  



SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

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

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

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

= Specific gravity (relative to air), dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 

= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. WC. 



" s  = Absolute pressure of s tack  gas ,  IN.HG. 

Pstd  = Standard absolute pressure,  29.92 I N .  H G .  

A a  = Actual volumetric s tack  gas flow r a t e ,  ACFM 

Qs ,d  = Dry volumetric s tack gas flow r a t e  corrected t o  standard 
condit ions , DSCFY 

R H  = Relat ive humidity, % 

T d b  = Dry bulb temperature of s tack  gas,  O F  

Tv, !I = Wet Sul b temperature of s tack  gas,  O F  

Tm(,,g) = Absolute average dry gas meter temperature, o? 

Ts (avg) = Absol u te  average s tack  temperature, O F  

Tstd = Standard aSsolute temperature, 528 O F  (68 O F )  

0 = Total sampling time, min. 

lJl c  = Total volume of l iqu id  col lec ted  in impingers a n d  
s i l i c a  g e l ,  ml 

v m  = Volume of gas sample as  measured by dry gas meter,  CF 

Vm(,td) = \lolurne o f  gas sample measured by the  dry gas meter 
correc ted  t o  standard condi t ions ,  DSCF 

V, ( s td )  = \!olume of  water vapor in the gas sample corrected to  
standard condi t ions ,  S C F  

- 
V s  = Average actual  s tack gas v e l o c i t y ,  FT/SEC 

'!ptdb = Vapor pressure a t  T d b ,  I N .  116. 



"PtwS = Vapor pressure a t  Twb ,  I N .  H G  

- 
AH = Average pressure d i f f e r e n t i a l  across the  o r i f i c e  

meter,  I N .  WC.  

A P = Velocity pressure of s tack  gas, I N .  WC. 

Y = Dry t e s t  meter correc t ion  c o e f f i c i e n t ,  dimensionless 

P = Actual gas dens i ty ,  L S / A C F  



CALCULATION EQUATIONS 

METHOD 3 

l0O(%O2 - ).5% CO) 
%EA = 0.264% N2 - %02 + 0.5% CO 



CALCULATION EQUATIONS 

METHOD 5 



SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pi to t  tube coefficient,  dimensionless 

= Concentration of par t iculate  matter in stack gas, 
wet basis ,  GR/ACF 

= Concentration of par t iculate  matter in stack gas, dry 
basis,  corrected to  standard conditions, GR/DSCF 

= Excess a i r ,  percent by volume 

= Dry t e s t  meter correction factor ,  dimensionless 

= Specific gravity (re1 at ive to  a i r ) ,  dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis,  g /g  - mole. 

= Mass flow of wet f lue  gas, LB/HR 

= Par t icu la te  mass flow, LB/HR 

= Molecular weight of stack gas, wet basis,  g / g ,  mole. 

= Total amount of par t iculate  matter collected, g 

= Atmospheric pressure, IN. HG.  (uncompensated) 

= Stack s t a t i c  gas pressure, IN. WC. 

K-7 



Ps = Absolute pressure of s tack  gas,  IN-HG. 

Pstd  = Standard absolute pressure ,  29.92 I N .  H G .  

A a = Actual volumetric s tack  gas flow r a t e ,  ACFf4 

Qs ,d  = Dry volumetric s tack gas flow r a t e  corrected t o  s tandard 
condit ions , DSCFY 

R H  = Relat ive humidity, Z 

Tdb = Dry bulb temperature of s tack  gas,  O F  

Tv, 5 = Wet bulb temperature of s tack  s a s ,  O F  

Tm(avg)  = Absolute average dry 52s meter tenpera ture ,  03 

TS (avg)  = Absolute average s tack  temperature, O F  

Tstd = Siandzrd absolute temperature, 528 O F  ( 68  O F )  

0 = Total san71 ing t i n e ,  min. 

"1 c  = Total volume of l i q u i d  co l l ec ted  in impingers a n d  
s i l i c a  g e l ,  ml 

1' m = Yo1 ume of gas sample a s  measured by dry gas meter,  C F  

Vm(std) = Yolume of  gas sample measured by t h e  dry gas meter 
corrected t o  standard condi t ions ,  DSCF 

Vw(std) = \'olume of water vapor i n  t he  gas sample corrected t o  
standard condit ions , SCi 

- 
'J s  = Average actual  s tack gas v e l o c i t y ,  FT!SEC 

V P t d b  = Vapor pressure a t  T d b ,  I N .  H Z .  



CALCULATION EQUATIONS 

METHOD 6 

Vstd 
b 

= 17.64 (MIDGET IMPINGER VERSION) 
m 

M - 
17.64 Vm (Pb + 1 3 . 6 ) ~  - 

Vstd - 
T (LARGE IMPINGER VERSION) 

m 

- - -5 
c s 7 . 0 6 ~ 1 0  MEQ 

" s td  

Cs (ppm, dry) = 6 . 0 2 1 1 9 ~ 1 0 ~  C S  

HC 
C, (ppm, vet )  = 6.02119~106 Cs ( 1  - 



- 
B'02 = Average oxygen c o n t e n t  i n  f l u e  g a s ,  X v / v ,  d r y  

- 
B '  cop = Average c a r b o n  d i o x i d e  c o n t e n t  i n  f l u e  g a s ,  X v /v ,  

d r y  

= C o n c e n t r a t i o n  o f  s u l f u r  d iox ide  i n  f l u e  g a s ,  d r y  
b a s i s ,  c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  LB/DSCF 

Cs (GR/DSCF) = C o n c e n t r a t i o n  o f  s u l f u r  d iox ide  i n  f l u e  g a s ,  d r y  
b a s i s ,  c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  GR/DSCF 

CS (MG/DSCM) = C o n c e n t r a t i o n  o f  s u l f u r  d iox ide  i n  f l u e  g a s ,  d r y  
b a s i s ,  c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  MG/DSCM 

D F = D i l u t i o n  F a c t o r  

E = Emission f a c t o r ,  LB o f  S O ~ / ~ O ~ B T U  

F d = Dry oxygen F-Fac tor  f o r  given f u e l  t y p e ,  D S C F / ~ O ~ B T U  

F c = Carbon d i o x i d e  F-Factor  f o r  given f u e l  t y p e ,  
DS c F/ 1 O ~ B T U  

M = Average p r e s s u r e  d rop  a c r o s s  c a l i b r a t e d  o r i f i c e ,  IN. 
- .- - . . ..-. - .- . . . -. - - . . . - - - 

Y = Dry t e s t  m e t e r  c o r r e c t i o n '  f a c t o r ,  dimension1 ess 

M C = M o i s t u r e  c o n t e n t  o f  f l u e  gas ,  X v /v  

MEQ = T o t a l  m i l  l i e q u i v a l  e n t s  of SO2 i n  gas  sarnpl e  

N = Normal i t y  o f  b a r i  urn perch1 o r a t e  t i  t r a n t  

"b = Barome t r i c  p r e s s u r e  a t  t h e  d r y  gas  m e t e r ,  IN. H G ,  



Cs (ppm-dry) = Concentration of sulfur dioxide in flue gas, dry 
basis, (v/v), ppm 

CS (ppm-wet) = Concentration of sulfur dioxide in flue gas, wet 
basis, (v/v), Ppm 

Tm = Absolute average dry gas meter temperature, OR 

v a = Volume of sample aliquot titrated, cc 

"m = Dry gas volume as measured by the dry gas meter, DCF 

Vstd = Dry gas volume as measured by the dry gas meter, 
corrected to standard conditions (at 68 OF and 1 
atmosphere), DSCF 

Vso 1 n = Total volume of the solution in which the sulfur dioxide 
sample i s  contained, cc 

Vt = Volume of barium perchlorate titrant used for the sample, 
cc (average of replicate titrations) 

"tb = Volume of barium perchlorate titrant used for the blank, 
CC 



CA LCULAT l ON EOUAT l ONS 

METHOD 7 



SYMBOLS 

= Average oxygen content  i n  f l u e  gas, % v /v  

= Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, d ry  basis, 
co r rec ted  t o  standard condi t ions,  LB/DSCF 

Cs (GR/DSCFI = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis,  
co r rec ted  t o  standard condi t ions,  GR/DSCF ' 

Cs (MG/DSCM) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry bas i s ,  
co r rec ted  t o  standard condi t ions,  MG/DSCM 

E = Emission fac to r ,  LB/IQ~BTU 

= F-Factor f o r  given fue l  type, DSCF/IO~BTU 

= Mass o f  n i t rogen  oxides as n i t rogen  d iox ide  i n  gas 
samp le, vg 

MC = Mois ture  content  o f  f l u e  gas, % 

f = F ina l  abso lu te  pressure i n  f l ask ,  IN. HG 

= I n i t i a l  absolute pressure i n  f lask ,  IN. HG 

CS (ppm-dry) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
( v / v ) ,  pprn 

Cs (ppw3% 0,) = Concentrat ion o f  n i t m g e n  oxides i n  f l u e  gas, dry basis, 
co r rec ted  t o  3% 0, , (v/v)  ppm 

Cs (ppm-wet) = Concentrat ion of n i t m g e n  oxides i n  f l u e  gas, wet basis, 
(v /v ) ,  ppm 



0 

T f  = F ina l  abso lu te  temperature I n  f l ask ,  R 

0 

Ti = I n i t i a l  absolute temperature i n  f l ask ,  R 

f = Volume o f  f l a s k  and valve, cc 

Vm( s t d )  
= Sample volume a t  standard condi t ions,  dry basis,  cc 



CALCULATION EQUATIONS 

METHOD 10 

CO-PPM-DRY = COcoZ-f ree ,dry, ( 1  - C02,d/lm) 

CO-PPM-WET = CO-PPHJDRY (1 - MC/100) 

GR/DSCF = 5.0885 x 10-4 (CO-PPM-DRY) 

mg/dscm = 1.165 (CO-PPM-DRY) 

Where 
c 0 ~ 0 ~ - f r e e , d r ~ ,  avg = average of two determinations of carbon 

monoxide on a dry, Copfree integrated 
f lue  gas sample reported i n  ppm by 
vo 1 ume 

= carbon dioxide. concentration of f l u e  
gas on a dry percent by volume basis 

= oxygen concentration of f lue  gas on a 
dry percent by volume basis 



CO* PPM-DRY 

CO*PPM*WET ' 

= moisture content of f l u e  gas on a percent 
by volume basis  

= carbon monoxide concentration i n  ppm by 
' volume on a dry basis 

= carbon monoxide concentration i n  ppm by 
volume on a wet or actual basis  

= concentration of carbon monoxide i n  
f lue  gas on a grains per dry standard 
cubic foot  basis (68 OF, 29.92 1N.HG.) 

= concentration of carbon monoxide in  
f l ue  gas on a milligrams per dry 
standard cubic meter basis (60 OF, 
29.92 IN-HG.) 

= emission o r  mass r a t e  of carbon 
monoxide on a LBIHR basis 

= volumetric flow r a t e  of f l u e  gas i n  d ry  
standard cubic f e e t  per minute 

= emission f ac to r  of carbon monoxide i n  
pounds of carbon monoxide emitted per 
mill ion BTU heat input ( L B / M l B T U )  

= F-Factor of respective fuel  in  dry 
standard cubic f e e t  of exhaust gas a t  
OX oxygen per m i  11 ion BTU of heat 1 nput 
( DSCFIMMBTU) 



nethod 2 5 ~  

. . . Total Gaseous Organics Calculation Equations 

GR C/SCF = 2.180 x lo-' (ppm,w) 

GR C/DSCF = 2.180 x 10" (ppm,w)/(l-HC/100) 

LB C/HR = 8.5714 x 10'~ (GR/DSCF) (DSCFH) 

where: . 

GR C/SCF = grains o f  t o t a l  gaseous organics as carbon per actual 
(wet) standard cubic foot  

GR C/DSCF = grains o f  t o t a l  gaseous organics as carbon per dry 
standard cubic foo t  

LB C/HR = pounds o f  t o t a l  gaseous organics as carbon emitted 
hour 

Note 1: 

Note 2: 

The Ratf isch Model RS 55 Heated FID Analyzer as normally 
operated w i th  a heated f i l t e r ,  sample l i n e  and heated 
detector oven gives ppm,w. 

ppm,C = ppm as carbon = 3(ppm propane) 



Page 1 

Source 
CONC 

(ppmC,w) 
31 0 
264 
246 

MC% 

41.6 
39.2 

38.96 

A-PULP DRYER STACK 

TEST # 

11 

GASFLOW 
(DSCFM) 

2261 8 
24090 
24043 

RUN 

1 
2 
3 

MASSRATE 
(LBJHR) 

22.43 
19.55 
18.1 1 

81 8.56725 

--- 

(GRJDSCF) 

0.1 157192 
0.0946579 
0.0878571 

AVERAGE 
(ppmC,w) 

273.33333 

(LBJHR) 

20.02849 



APPENDIX L 

TEST PLAN & PROTOCOL 





f l ask  and barometr ic  pressure a t  t h e  t ime o f  sampling was recorded f o r  

each f l a s k .  A f t e r  sampling was complete, as evidenced by the  i n - l i n e  

vacuum gauge, the  f l a s k  va lve  was closed, t h e  f l a s k  assembly disconnected 

from the mani fo ld/valve assembly and the  f l a s k  shook f o r  several  minutes 

t o  promote o x i d a t i o n  and absorpt ion.  The recovered oxides o f  n i t r o g e n  

samples were returned t o  t h e  l abo ra to ry  and analyzed immediately by i o n  

chromatography as per  EPA 7 A .  

The I n t e r n a l  volume o f  each numbered f l ask  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  w i t h  water, weighing before  and 

a f t e r  and then conver t ing  t h e  weight o f  water t o  volume by means of t h e  

dens i ty  o f  water a t  room temperature. F lask volumes are  s tored i n  t h e  

computer and r e c a l l e d  au tomat i ca l l y  i n  t h e  computer ca l cu la t i on .  
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4.2 Performance Evaluation Tests. The 
,-er of a lidar system shall subject such a 
3da.r system to the performance verification 
tests described in Section 3. prior to first use 
,f this method. The annual calibration shall 
be performed for three separate. complete 
runs 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- 
tion are fulfilled the lidar shall be subjected 

the routine verification for three sepa- 
mte 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 submitted 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 CNTIS No. PB81- 
2466621. 

5.2 Field Evaluation of Mobile Lidar for 
the Measurement of Smoke Plume Opacity. 
U.S. Environmental Protection Agency, Na- 
tional Enforcement Invesdgations Center. 
Denver. CO. EPA/NEIC-TS-128, February 
1976. 

5.3 Remote Measurement of Smoke 
Plume Transmittance Using Lidar. C. S. 
Cook. G. W. Bethke. W. D. Conner (EPA/ 
RTP). Applied Optics 11. pg 1742. August 
1972. 

5.4 Lidar Studies of Stack Plumes in 
Rural and Urban Environments. EPA-650/ 
4-73-002. October 1973. 

5.5 American National Standard for the 
Safe Use of Lasers ANSI Z 136.1-176. March 
8. 1976. 

5.6 U.S. Army Technical Manual TB 
MED 279. Control of Hazards to Health 
from Laser Radiation. February 1969. 

5;7 Laser Institute of America Laser 
Safety Manual. 4th Edition. 

5.8 U.S. Department of Health. Educa- 
tion and Welfare. Regulations for the Ad- 
ministration and Enforcement of t h e  F-adi- 
ation Control for Health and Safety Act of 
1468, January 1976. 

5.9 Laser Safety Handbook. Alex Mallow. 
Leon Chabot. Van Nostrand Reinhold Co.. 
1978. 

L Principle and ApplicabiZity 
1-1 Principle. An integrated or continuous 

sample is extracted from a sampling 
W h t  and analyzed for carbon monoxide 

(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 with new source 
performance standards. The test procedure 
will indicate whether a continuous or an in- 
tegrated sample is to be used. 
2. Range and Sensitiuity 

2.1 Range. 0 to 1,000 pprn. . 
2.2 Sensitivity. Minimum detectable con- 

centration is 20 pprn for a 0 to 1.000 pprn 
span. 
3. Interferences 

Any substance having a strong absorption 
of infrared energy will interfere. to some 
extent. For example. discrimination ratios 
for water tH,O) and carbon dioxide (Cod 
are 3.5 percent HzO per 7 ppm CO and 10 
percent CO, per 10 pprn CO. respectively. 
for devices measuring in the 1.500 to 3.000 
pprn range. For devices measuring in the 0 
to 100 pprn range. interference ratios can be 
as high as 3.5 percent H1O per 25 ppm 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 these 
traps are use-d. 
4. Precisio7r and Accuracy 

4.1 Precision. The precision of most NDIR 
analyzers is approximately z 2 percent of 
span. 

4.2 Accuracy. The accuracy of most NDIR 
analyzers is approximately =5  percent of 
span after calibration. 
5. Apparatus 

5.1 Continuous Sample (Figure 10-1). 
5.1.1 Probe. Stainless steel or sheathed 

Pyrex1 glass. equipped with a filter to 
remove particulate matter. 

5.1.2 Air-Cooled Condenser or Equivalent. 
To remove any excess moisture. 

5.2 Integrated Sample (Figure 10-2). 
5.2.1 Probe. Stainless steel or sheathed 

Pyrex glass. .equipped with a filter to 
remove particulate matter. ' 

5.2.2 Air-Cooled Condenser or Equivalent. 
To remove any 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 Protection Agency. 
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5.2.6 Flexible Bag. Tedlar. or equivalent. 
with a capacity of 60 to 90 liters (2 to 3 f ta ) .  
Leak-test the bag in the laboratory before 
using by evacuating bag with a pump fol- 
lowed by a dry gas meter. When evacuation 
is complete. there should be no flow 
through the meter. 
5.2.7 Pitot Tube. Type S. or equivalent, at- 

tached to the probe so tha t  the sampling 
rate can be regulated proportional to the 
stack gas velocity when velocity is varying 
with the time or a sample traverse is con- 
ducted. 
5.3 Analysis (Fitiure 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 'NDIR 

manufacturer. 

5.3.5 CO, Removal Tube. To contain ap- 
proximately 500 g of ascarite. 
5.3.6 Ice Water Bath. For ascarite and 

silica gel tubes. 
5.3.7 Valve. Needle valve. or equivalent. to 

adjust flow rate 

5.3.8 Rate Meter. Rotameter or equivalent 
to measure gas flow rate of 0 to 1.O.liter per 
min (0.035 cfm) through NDIR. 
5.3.9 Recorder (optional). To provide per- 

manent record of NDIR readings. 
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. The  calibration gases 
shall be certified by the manufacturer to be 
within =2 percent of the specified concen- 
tration. 

6.2 Silica Gel. Indicating type. 6 to 16 
mesh. dried a t  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 a t  a sampling point and 
purge the sampling line. Connect the ana- 
lyzer and begin drawing sarnple 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). COr content of - the gcds may 
be determined by - using the Method 3 inte- 
grated sample procedure. or by weighing the 
ascarite CO, removal tube and computing 
CO, concentration from the  gas volume 
sampled and the weight gain of the tube. 
7.1.2 Integrated Sampling. Evacuate the 

flexible bag. Set up the equipment as shown 
in Figure 10-2 with the bag disconnected. 
Place the probe in the stack and purge the 
sampling line. Connect the bag, maklng sure 
that  all connections are leak free. Sample a t  
a rate proportional to the stack velocity. 
COX content of the gas may be determined 
by using the Method 3 integrated sample 
procedures. or by weighing the ascarite COX 
removal tube and computing CO, concentra- 
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tion from the g3s volume sampled and the 10. Alternative Procedures .. 

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- 
r3&r with N1 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 assure that any drift 
or mzlfunction is detected. Record the 
sample data on Table 10-1. 
a. Calibration 

Assemble the apparatus according to 
Figure 10-3. Generally an instrument re- 
quires a warm-up period before stability is 
~btained. Follow the manufacturer's in- 
structions for specific procedure. Allow a 
minimum time of 1 hour for warm-up. 
During this time check the sample condi- 
~ioning 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 
~rocedures using. respectively. nitrogen and 
:he calibration gases. 

Comments 

iocat~on ....................................... 
T e s t  .............................................. 
Date ............................................. 
%ator ...................................... 

Clock time Rotameter setting. liters per 
minute (c~bic feet per minute) 

3. Calculation 
Calculate the concentration of carbon 

nonoxide in the stack using Equation 10-1. 

C C O  muck = CCO % ~ I R (  1 - Fa,) 
Eq. 10-1 

m e r e :  
.- 
-cn .a,~=Concencration of CO in stack. ppm 

by volume (dry basis). 
k n t R  = Concentration of CO measured by 

NDIR analyzer. ppm by volume (dry 
 asi is 1. 

h, =Volume fraction of CO, in sample. i-e.. 
Percent CO, from Orsat' analysis divided 
by 100. 

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. 

1 1. Bibliogra2hy 
1. McElroy. Frank. The  Intertech NDIR- 

CO Analyzer. Presented a t  11th Meth- 
ods 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 Infra- 
red Analyzer. J. Air Pollution Control 
Association. 9 ( 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. F'uller- 
ton. CA. October 1967. 

5. Continuous CO Monitoring System, 
Model A3611. Intertech Corp.. Prince- 
ton. NJ.  

6. UNOR Infrared Gas Analyzers. Bendix 
Corp.. Ronceverte, VV7 

A. PERFORMANCE SPECIFICATIONS FOR NDIR 

Range (minimum) ...................... 0-1 000 ppm. 
..................... Output (minimum) ! 0-1 Om". 

Minimum de1ec:able sensitivi- 20 ppm. 
ty. 

Rise time. 90 percent (maxi- 30 seconds. 
mum). 

Fall time. 90 percent (maxi- 30 seconds. 
mum). 

................. Zero dritt (maximum) 10% in 8 hours. 
................ Span drift (maximum) 1 O X  in 8 hours. 
.................. Precision (minimum) 2 2 %  of full scale. 

....................... Noise (maximum) 2 1 'A of full scale. 
Linearity (maximum deviation). 2% of full scale. 

....... Interference rejection ratio C0,-1000 to 1. H s m  
to 1. 

B. Definitions of Pe~formance Specifica- 
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 a t  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 t he  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. 

Tim to 90 percent response-The time in- 
terval from a step change in the input con- 
centration a t  the instrument inlet to a read- 
ing of 90 percent of the ultimate recorded 
concentration. 

Rise Time (90 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 percent)-The 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- 
ly 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 irlput '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. 

Noise--Spontaneous 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. 

1. Applicability and Principle 

1.1 Applicability. This method applies to 
the measurement of carbon monoxide (CO) 
a t  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) tha t  are required to  be in- 

stalled in petroleum refineries on fluid cata- - 
lytic cracking unit catalyst regenerators ~ 4 0  
CFR P a n  60.105ta)(2)1. 

1.2 Principle. An integrated gas sample I, 
extracted from the stack. passed through aa 
alkaline permanganate solution to remove 
sulfur and nitrogen oxides. and collected i, 
a Tedlar bag. The C O  concentration in the 
sample is mesared s~ectrophotornetrica~p 
using the reaction of CO with p - s u l f a a o ,  
benzoic acid. 

1.3 Range and Sensitivity. 
1.3.1 Range. Approximately 3 to 1800 ppm 

CO. Samples having concentrations below 
400 ppm are analyzed a t  425 r u n .  and s a .  
ples having concentrations above 400 ppm 
are analyzed a t  600 nm. 

2.3.2 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. nitric 
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 (Cot) does not inter- 
fere. but. because it is removed by the scrub- 
bing solution. its concentration must f>e 
measured independently and a? appropriate 
v ~ l u m e  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 tine mean for gzs 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 cont.ai~c no 
significant biases when compared to an 
NDIR analyzer calibrated with National 
Bureau of Standards(Ni3S) 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  a t  least 1 week if the bags are leak-free. 

2. Apparatus 

2.1 Sampling. The sampling train is shown 
in Figure 10A-1. and component parts are 
discussed below: 

Mention of trade names or commercial tute the endorsement or recommendation 
products in this publication does not cornti- for use by the Environmental Protection 

Agency. 
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V A L V E  

F i ~ u r e  IOA-I. Sampling t r a i n .  

2.1.1 Probe. Stainless steel. sheathed 2.1.3 Pump. Leak-free pump with stainless 
Pyrex glass. or equivalent. equipped with a steel and Teflon parts to transport sample 
glass woo1 plug to remove particulate a t  a flow rate of 300 ml/minto the flexible 
matter. bag. 

2.1.2 SampLe Conditioning S y s t n  Three 2.1.4 Surge Tank Installed between the 
Greenburg-Smith impingers connected in pump and the rate meter to eliminate t he  
series with leak-free connections. pulsation effect of the pump on the rate 

meter. 

877 

5-33 
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2.1.5 Rate Meter. Rotameter, or equiva- 
lent. to measure flow rate a t  300 ml/min. 
Calibrate according to Section 5.2. 
2.1.6 FZeribLe Bag. Tedlar. or equivalent. 

with a capacity of 10 liters and equipped 
with a sealing quick-connect plug. The  bag 
must be leak-free according to Section 4.1. 
For protection. it is recornmened tha t  the 
bag be enclosed with a rigid container. 

2.1.7 Valves. Stainless-steel needle valve to 
adjust flow rate. and stainless-steel three- 
way valve. or equivalent. 
2.1.8 CQ Analyzer. Method 3 or its ap- 

proved alternative to measure CO1 concen- 
tration to within 0.5 percent. 

2.1.9 Volume Meter. Dry gas meter. cali- 
brated and capable of measuring the sample 
volume under rotameter calibration condi- 
tions of 300 ml/& for 10 minutes 

2.1J 1.7' Pressu~e Gauge. A water .filled U- 
tube manometer. or equivalent. of about 28 
cm (12 in.) to leak-check the flexible bag. 

2.2 Analysis. 

2.2.1 Spectrophotometer. Slngle- or 
double-beam to measure absorbance a t  425 
and 600 nm. Slit width should not exceed 20 
nm. 

2.2.2 Spectrophotometer Cells. 1-cm path- 
length. 

2.2.3 Vacuum Gauge. U-tube mercury 
manometer. 1 meter (39 in.). with 1-mrn divi- 
sions. or other gauge capable of measuring 
pressure to within 1 mm Hg. 

2.2.4 Pump. ,Capable of evacuating the 
gas reaction bulb to a pressure equal to or 
less than 40 mrn Hg absolute, equipped with 
coarse and fine flow control valves. 

2.2.5 Barometer. Mercury. aneroid. or 
other barometer capable of measuring at- 
mospheric pressure to within 1 mm Eg. 

2.2.6 Reaction Bulbs. Pyrex glass. 100.ml 
with Teflon stopcock (Figure 10A-2). leak- 
free a t  40 rnm Hg. designed so that 10 rnl of 
the colorimetric reagent can be added and 
removed easily and accurately. Commercial- 
ly available gas sample bulbs such as Su- 
pelco Catalog No. 2-2161 may also be used 
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2-2.7 Manuold Stainless steel. with con- be large enough to accommodate a t  least six 
nections for three reaction bulbs and the gas sample bulbs simultaneously. It may bt 
appropriate connections for the manometer necessary to construct a table top extensior 

, and sampling bag as shown in Z"kure 10A-3. for most commercial shakers to provide sui. 
2.2.8 Pipets. Class A. 10-ml size. ficient space for the needed bulbs (Figure 
2.2.9 Shaker TabZe. Reciprocating-stroke I O A - ~ ) .  

type such as Eberbach Corporation. Model 2-2.10 vdve. Stainless steel shut-of: 
6015. A rocking arm or rotary-motion type vdve. shaker may also be used. The shaker must 

HANOMETER 

COARSE ADJUST 

REACTION BULBS 

TEDLAR 
BAG 

Figure TOA-3. Sample bulb filling systein. 

VALVE 

2-2-11 Analytical Balance. Capable of ac- 3. Recgents 
curately weighing to 0.1 mg. Unless otherwise indicated. all reagent2 

shall conform to the specifications estab- 
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l ~ e d  by the Committee on Analytical Rea- 
gents of the American Chemical Society, 
where such specifications are available. oth- 

the best available grade shall be 
LL5ed. 1 3.1 Sampling. 

1 3.1.1 Water. Deionized distilled. as de- 
scribed in Method G..Section 3.1.1. 

3.1.2 , Alkaline Permanpanate Solution, 
; 0.25 M KMnO./l.5 M NaOH. Dissolve 40 g 
1 -no, and 60 g NaOH in water. and dilute 

to 1 liter. 
3.2 Analysis. 

3.2.1 Water. Same as fn Section 3.1.1. 
3.2.2 1 M Sodium Hydroxide (NaON)  So- 

lu t ion Dissolve 40 g NaOH in approxirnate- 
ly 900 mi of water. cool. and dilute to 1 liter. 

3.2.3 0.1 M Silver Nitrate (AgNO,) Solu- 
tion. Dissolve 8.5 g AgNO, in water. and 
dilute LO 500 ml. 

3.2.4 0.1 M Para-SuUarninobenzoic Acid 
(P-SABA) Solulion. Dissolve 10.0 g p-SABA 
in 0.1 M NaOH (prepared by diluting 50 ml 
of 1 M NaOH to 500 ml). and dilute to 500 
ml with 0.1 M NaOH. 

F i g u r e  10A-4 .  S h a k e r  t a b l e  a d a p t e r .  
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3.2.5 Colorimetric Solution. To a flask. 
add 100 rnl of pSABA solution and 100 ml 
of AgNO, solution. Mix. and add 50 ml of 1 
M NaOH with shaking. The resultant solu- 
tion should be clear and colorless. This solu- 
tion is acceptable for use for a period of 2 
days. 

3.2.6 Standard Gus Mutures. Traceable 
to NBS standards and contzining between 
50 and 1000 ppm CO in nitrogen. At least 
two concentrations are needed to span each 
calibration range used (Section 5.3). 

The  calibration gases shall be certified by 
the manufacturer to be within 2 percent of 
the specified concentrations. 

4. Procedure 

4.1 Sample Bag Leak-checks. While a bag 
leakcheck is required after bag use. it 
should also be done before the bag is used 
for sample collection. The  bag should be 
leak-checked in the inflated and deflated 
condition according to the following proce- 
dures. 

Connect the bag to  a water manometer, 
and pressurize the bag to 5 to 10 cm H,O (2 
to 4 in. HaO). Allow the bag to stand for 60 
minutes. h y  displacement in the water ma- 
nometer indicates a leek. Now, evacuate the 
bag with a leakless pump that is connected 
on the downstream side of a flow-indicating 
device such zs a 0-to 100-ml/min rotameter 
or an impinger containing water. When the 
bag is completely evacuated, no flow should 
be evident if the bag is-leak-free. 

4.2 Sampling. Evacuate the Tedlar bag 
completely using a vacuum pump. Assemble 
the apparatus as shown in Figure 10A-1. 
Loosely pack glass wool. in the tip of the 
probe. Place 400 ml of alkaline permanga- 
nate solution in the first two impingers and 
250 rnl in the third. Connect the pump to 
the third irnpinger, and follow this with the 
surge tank, rate meter, and three-way valve. 
Do not connect the Tedlar bag to  the 
system a t  this time. 

Leak-check the sampling system by plac- 
ing a vacuum gauge a t  or near the probe 
inlet. plugging the probe inlet, opening the  

three-way valve. and pulling a vacuum 
approximately 250 mrn H g  on the systt 
while observing the rate meter for flow. 
flow is indicated on the rate meter. do r 
proceed further until the leak is found a 
corrected. 

Purge the system with sample gas by 
serting the probe into the stack and drawi- 
sample through the system a t  300 ml/n; 
-10 percent for 5 minutes. Connect the ev: 
uated Tedlar bag to the system. record t' 
starting time. and sample a t  a rate of 3 
ml/min for 30 minutes. or until the Ted1 
bag is nearly full. Record the sampling til; 
the barometric pressure, and the ambie. 
temperature. ?urge the system as describ, 
above immediately before each sample. 

The scrubbing solution is adequate for : 
moving sulfur and nitrogen oxides from 
liters of stack gas when the concentration 
each is less than 1,000 ppm and the COI cc 
centration is less than 15 percent. Repla 
the scrubber solution after every fif~ 
sample. 

4.3 Carbon Dioxide Measzrrment Me: 
ure the COa content in the stack to ti 
nearest 0.5 percent each time a CO samp. 
is collected. A simultaneous grab samp 
analyzed by the Fyrite analyzer is accept 
ble. 

4.4 Analysis. Assemble the system shon 
in Figure 10A-3. and record the infonnatic 

... required in Table 10A-1 as it is obtaine 
Pipet 10.0 rnl of the colorimetric reager 
into each gas reaction bulb. and attach ti j 

bulbs to the system. Open the stopcocks : 
the reaction bulbs, but leave the valve r 
the Tedlar bag closed. Turn on the pum, 
fully open the coarse-adjust flow valve, ar 
slowly open the fine-adjust valve until tF 
pressure is reduced to a t  least 40 mm Hi 
Now close the coarse adjust valve. and ol 
serve the manometer to be certain that tk 
system is leak-free. Wait a minimum of 
minutes. If the pressure h w  increased le: 
than 1 mm, proceed as described below. If 
leak is present, find and correct it befor 
proceeding further. 
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Record the vacuum pressure (P.) to the 
nearest 1 r ,m  Hg. and close :he reaction 
bulb stopcocks. Open the Tedlar bag valve. 
and allow the systeni to come to atmospher- 
ic pressure. Close the bag val:'e. open the 
purr.p coarse adjust valve. and evacuate the 
system again. Repeat this f:ll/evacuation 
procedure a t  least twice to flush the rnani- 
fold completely. Close the pump coarse 
adjust valve. open the Tedlar bag value. and 
let the system fill to atmospheric pressure. 
Open the stopcocks to rhe reaction bulbs, 
acd let the entire system come to atmos- 
pheric pressure. Close the bulb stopcoc.ks, 
remove the bulbs, record the room tempera- 
ture and barametric pressure (P,,. to near- 
est mm Hg), and place the bulbs on the 
shaker t.able with their main axis either par- 
allel to or perpendicular to the plane of the 
table top. Purge the bulb-filling system with 
ambient air for several m i ~ u t e s  between 
samples. Shake the samples for exactly 2 
hours. 

Immediately after shaking, measure the 
absorbance (A)  of each bulb sample a t  425 
nm if the concentration is less than or equal 
to 400 ppm CO or a t  600 nrn if the concen- 
tration is above 400 ppm. This may be ac- 
complished with multiple bulb sets by se- 
quentially collecting sets and adding to the 
shaker at  staggered intervals. followed by 
sequentially removing sets from the shaker 
for absorbance measurement after the two- 
hour designated intervals have elapsed. 

Use a small portion of the sample to rinse 
a spectrophotometer cell several times 
before taking an aliquot for analysis. If one 
cell is used to analyze multiple samples. 
rinse the cell several times between samples 
with water. 

Prepare and analyze stzndards and a rea- 
gent blank as described in Section 5.3. Use 
water as the reference. Reject the analysis 
if the blank absorbance is greater than 0.1. 
All conditions should be the same for analy- 
sis of samples and standards. Measure the 
absorbances as soon as possible after shak- 
ing is completed. Determine the CO concen- 
tration of each bag sample using the cali- 
bration curve for the appropriate concentra- 
tion range as discussed in Section 5.3. 

5. Calibration 

5.1 BuLb Calibration. Weigh the empty 
bulb to the  nearest 0.1 g. Fill the bulb to the 
stopcock with water. and again weigh to the 
nearest 0.1 g. Subtract the tare weight. and 
calculate the volume in liters to three signif- 
icant figures using the density of water tat 
the  measurement temperature). Record the  
volume on the bulb: alternatively. mark an 
identification number on the bulb. and 
record the volume in a notebook. 

5.2 Rate Meter Calibration Assemble the 
system as shown in Figure 10A-1 ( the im- 
pingers may be removed). and attach a 
volume meter to the probe inlet. Set  the ro- 
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tameter a t  300 ml/min. record the volume 
meter reading. s tar t  the pump. and pull gas 
through the system for 10 minutes. Record 
the final volume meter reading. Repeat the 
procedure and average the results to deter- 
mine the volume of gas that passed through 
the system. 
5.3 Spectmphotometer Calibration 

Curve. The calibration curve is established 
by taking a t  least two sets of three bulbs of 
known CO collected from Tedlar bags 
through the analysis procedure. Reject the 
standard set where any of the  individual 
bulb absorbances differ from the set mean 
by more than 10 percent. Collect the stand- 
ards as described in Section 4.2. Prepare 
standards to span the 0- to 400- or 400- to 
1000-ppm range. If any samples span both 
concentration ranges, prepare a calibration 
curve for each range. A set of three bulbs 
containing colorimetric reagent but no CO 
should serve as a reagent blank and be 
taken through the analysis procedure. 

Calculate the average absorbance for each 
set (3 bulbs) of standards using Equation 
10A-1 and Table 10A-1. Construct a graph 
of average absorbance for each standard 
against its corresponding concentration in 
ppm. Draw a smooth curve through the 
points. The curve should be linear over the 
two concentration ranges discussed in Sec- 
tion 1.3.1. 

6. Calculations 
Carry out calculations retaining a t  least 

one extra decimal figure beyond that  of the 
acquired data. Round off figures after final 
calculation. 

6.1 Nomenclature. 
A=Sample absorbance. uncorrected for the 

reagent blank. 
A,=Aborbance of the reagent blank. 
&=Average sample absorbance per liter. 

units/liter. 
B,=Moisture content in the  bag sample. 
C=CO concentration in the  stack gas. dry 

basis. ppm. 
Ca=CO concentration of t he  bag sample, 

dry basis. ppm. 
C,=CO concentration from the  calibration 

curve. ppm. 
F=Volume fraction of C o t  in the stack. 
n=Number of reaction bulbs used per bag 

sample. 
P,=Barometric pressure. mm Hg. 

P. = Residual pressure in the sample bulb 
after evacuation. rnm Hg. 

P,=Vapor pressure of HzO in the bag (from 
Table 10A-2). mrn Hg. 

V,=Volume of the sample bulb. liters. 
V,=Volume oi reagent added to the sample 

bulb. 0.0100 liter. 

6.2 Average Sample Absorbance per titer. 
Average the three absorbance values for 

each bulb set. Then calculate A, for each set 
of gas bulbs using Equation 10A-1. Use 4 to 
determine the CO concentration from the 
calibration curve ((2,). 

(A-A,) (Pbu) 
& = 

(V,-Vr) (Pb.,-P.) 

Eq. 10A-1 

NOTE: A and A, must be a t  the same wave- 
length. 

6.3 CO Concentration in  the Bag. 

Calculate C, using Equations 10A-2 
and 10A-3. If condensate is visible in 
the Tedlar bag, calculate B, using 
Table 10A-2 and the temperature and 
barometric pressure in the analysis 
room. If condensate is not visible, cal- 
culate B, using the temperature and 
barometric pressure recorded at  the 
sampling site. I 

6.4 CO Concentration in the Stack. 
C = C, (1-F) 

Eq. 10A-4 
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METHOD ~OB-DE~ERMMATION OF CARBON 
MONOXIDE EMISSIONS FROM STATIONARY 
SOURCES ' 

1. Applicabi l i ty  a n d  Principle  

1.1 Applicability. This method applies to 
the measurement of carbon monoxide (CO) 
emissions a t  petroleum refineries and from 
other sources when specified in an applica- 
ble subpart of t he  regulations. 

1.2 Principle. An integrated gas sample is 
extracted from the sampling point and ana- 
lyzed for CO. T h e  sample is passed through 
a conditioning system to remove interfer- 
ences and collected in a Tedlar bag. The  CO 
is separated from the sample by gas chro- 
matography (GC) and catalytically reduced 
to methane (CH,) prior to analysis by flame 
ionization detection F'ID. The  analytical 
portion of this method is identical to appli- 
cable sections in Method 25 detailing CO 
measurement. The  oxidation catalyst re- 
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Total Hydrocarbons 

The hydrocarbon (vol a t i  1 e organic compounds) concentrations 

were determi ned by col l  ection in pre-cl eaned v i r g i n  s i  x-1 i t e r  Ted1 a r  

bags and analysis  by flame ionization using a Scott  to ta l  hydrocarbon 

analyzer cal ibra ted against  methane i n  a i r  standard gases. The bags 

were purged with hydrocarbon f r ee  zero gas prior to  t e s t i ng  unt i l  the  

to ta l  hydrocarbon concentration in each bag was l e s s  then 1.0 ppm. The 

sampled bags ( integrated sample over f ive  minutes w i t h  Teflon probe) 

were analyzed on the  same day as  they were collected.  
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CALCULATION EQUATIONS 

METHOD 2 

RN* = 100 (vptwb 0.3003541 Ps  ( T d b  - T W b ) ) / v p t d b  

* A l t e r n a t e  e q u a t i o n s  f o r  c a l c u l a t i n g  i n o i s t u r e  c o n t e n t  f r o m  w e t  b u l b  a n d  
d r y  S u l d  d a t a .  



SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

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

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

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

= Specific gravity (relative to air), dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 

= Mass flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. WC. 



Ps = Absolute pressure . . of s tack  gas,  I f 4 . H G .  

Ps t d  = Standard absolute pressure,  29 .92  I N .  H G .  

A a = Actual volumetric s tack gas flow r a t e ,  ACFM 

Qs ,d  = Dry volumetric s tack  gas flow r a t e  correc ted  t o  standard 
cond i t ions ,  DSCFT1 

R H  = Relat ive humidity, % 

Tdb = Dry bulb temperature of s tack gas,  O F  

T ,  5 = Vet Sul b temperature of s tack gas,  O F  

Tm(aVg)  = Absolute average dry gas meter temperature, O? 

~ ~ ( a v g )  = Absolute average s tack  temperature, O F  

Tstd = Standard aSsolute temperature, 528 O F  (68 0:) 

0 = Total sanpl ins  t ime,  min. 

'4 c  = Total volume of l iqu id  col lec ted  in impingers and 
s i l i c a  g e l ,  ml 

v m = Volume of  gas s a m ~ l e  as measured by dry gas meter, C F  

V m ( s t d )  = \lolume o f  gas sample measured by the  dry gas meter 
correc ted  t o  standard condi t ions ,  DSCF 

VW(std)  = \!olume of  water vapor in the gas sample corrected t o  
s tandard cond i t ions ,  SCF 

- 
'J s = Average actual  s tack  gas ve loc i ty ,  FT/SEC 

" p t d b  = Vapor pressure a t  Tdb, IN .  116. 



V P t w b  = Vapor pressure a t  T,b, I N .  H G  

cl = Average pressure di f f e r e n t i a l  across the  o r i  f i c e  
meter,  I N .  W C .  

A P  = Yelocity pressure of s tack  gas, I N .  WC.  

Y = Dry t e s t  meter correc t ion  c o e f f i c i e n t ,  dimensionless 

P = Actual gas dens i ty ,  LS/ACF 



CALCULATION EQUATIONS 

METHOD 3 



CALCULATION EQUATIONS 

METHOD 5 



SYMBOLS 

= Cross sectional area of stack, SQ. FT. 

= Cross sectional area of nozzle, SQ. FT. 

= Water vapor in gas stream, proportion by volume 

= Pitot tube coefficient, dimensionless 

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

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

= Excess air, percent by volume 

= Dry test meter correction factor, dimensionless 

= Specific gravity (relative to air), dimensionless 

= Isokinetic variation, percent by volume 

= Molecular weight of stack gas, dry basis, g/g - mole. 

= Mass- flow of wet flue gas, LB/HR 

= Particulate mass flow, LB/HR 

= Molecular weight of stack gas, wet basis, g/g, mole. 

= Total amount of particulate matter collected, g 

= Atmospheric pressure, IN. HG. (uncompensated) 

= Stack static gas pressure, IN. WC. 



P s  = Absolute pressure of s t ack  gas,  IN.HG. 

Pstd  = Standard absolute pressure ,  29.92 I N .  H G .  

A a  = Actual volumetric s tack  gas flow r a t e ,  ACFM 

Qs ,d  = Dry volumetric s tack  gas flow r a t e  corrected to  s tandard 
condit ions , DSCF:-I 

R H  = Relat ive humidity, Z 

T d b  = Dry bulb temperature of s tack  gas,  O F  

Tw !I = Wet Sul b temperature of s tack  gas ,  O F  

Tm(avg)  = Absolute average dry gas meter t ea?e ra tu re ,  0 2  

TS (avg) = Absolute average s tack  temperature,  o i  

Tstd = Standard absolute temperature,  528 O F  (68 O F )  

0 = Total san?l ing  t i n e ,  min. 

"1 c  = Total vol une of 1  i  quid co l l ec ted  in impingers and 
s i l i c a  g e l ,  ml 

1' m = Volume of gas sample as  measured by dry gas meter,  CF 

V m ( s t d )  = Volume of  gas sample measured by the  dry gas meter 
corrected t o  s tandard cond i t ions ,  DSCF 

V W ( , t d )  = Volume of water vapor i n  the  gas sample corrected t o  
standard condit ions , SCF 

- 
'J s  = Average actual  s tack  gas v e l o c i t y ,  FT/SEC 

vptdb = Vapor pressure a t  T d b ,  IN. HS. 



CALCULATION EQUATIONS 

METHOD 6 

vmPb 
'f s t d  = 17.64 (MIDGET XMPINGER VERSION) 

m 

- 
17.64 Vm (Pb + 1 3 . 6 ) ~  - 

Vstd - (LARGE IMPINGER VERSION) 

- - -5 
c s 7 . 0 6 ~ 1 0  MEQ 

C, (MG/DSCM) = 1 .60186~107  CS 

C, (GRfDSCF) = 7000 C, 

C, (pprn, dry) = 6 .02119~106  C, 

HC 
Cs (pprn, wet) = 6 .02119~106  C, (1 - 



- 
B'02  = Average oxygen content  i n  f lue  gas,  S v / v ,  d ry  

- 
B ' c o ~  = Average carbon dioxide content i n  f l u e  gas ,  Z v/v, 

d ry  

= Concentra t ion of  s u l f u r  dioxide i n  f l u e  gas ,  d ry  
b a s i s ,  co r r ec t ed  t o  standard condi t ions  , LB/DSCF 

CS (GR/DscF) = Concentra t ion of  s u l f u r  dioxide i n  f l u e  gas ,  d ry  
b a s i s ,  c o r r e c t e d  t o  standard condi t ions ,  GR/DSCF 

CS (MG/DSCM) = Concentra t ion of s u l f u r  dioxide i n  f l u e  gas,  d ry  
b a s i s ,  c o r r e c t e d  t o  standard condi t ions ,  MG/DSCM 

D F = Dilu t ion  Fac tor  

E = Emission f a c t o r ,  LB of S O ~ / ~ O ~ B T U  

F d = Dry oxygen F-Factor fo r  given fuel type,  D S C F / ~ O ~ B T U  

F c = Carbond iox ide  F-Factor fo r  given fuel  type,  
D S C F / ~ O ~ B T U  

= Average p r e s su re  drop across ca l i b r a t ed  o r i f i c e ,  IN. 
. . w*c ..-. - .- . . - - - - -  . 

Y = Dry t e s t  meter  correct ion '  f a c to r ,  dimension1 e s s  

M C = Moisture con t en t  of  f l u e  gas, X v / v  

MEQ = Total  mil l i e q u i v a l  ents  of SO2 i n  gas sample 

N = Normal i t y  o f  bar i  um perch1 ora te  t i  t r a n t  

Pb = Barometric p ressure  a t  the  dry gas meter, IN. HG. 



CS (ppm-dry) = Concentration of sulfur dioxide in flue gas, dry 
basis, (v/v), ppm 

CS (ppm-wet) = Concentration of sulfur dioxide in flue gas, wet 
basis, (v/v), PPm 

Tm = Absolute average dry gas meter temperature, OR 

V a = Volume of sample aliquot titrated, cc 

Vm = Dry gas volume as measured by the dry gas meter, DCF 

Vstd = Dry gas volume as measured by the dry gas meter, 
corrected to standard conditions (at 68 OF and 1 
atmosphere), DSCF 

Vso 1 n = Total volume of the solution in which the sulfur dioxide 
sample is contained, cc 

Vt = Volume of barium perchlorate titrant used for the sample, 
cc (average o f  replicate titrations) 

Vtb = Volume of barium perchlorate titrant used for the blank, 
CC 



CA LCU LAT l ON EOUAT l ONS 

METHOD 7 

CS (pprn-dry) = 8.37552 X 10' Cs 



SYMBOLS 

= Average oxygen content  i n  f l ue gas, % v/v 

= Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
co r rec ted  t o  standard condi t ions,  LB/DSCF 

C (GR/DSCF) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
S 

i co r rec ted  t o  standard condi t ions,  GR/DSCF 

i 
Cs (MG/DSCM) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 

co r rec ted  t o  standard condi t ions,  MG/DSCM 

= Emission fac to r ,  LB/IQ=BTU 

= F-Factor f o r  given fue l  type, DSCF/IO~BTU 

= Mass o f  n i t rogen  oxides as n i t rogen  d iox ide  i n  gas 
sample, Y9 

MC = Mois ture  content  o f  f l u e  gas, $ 

f = F ina l  abso lu te  pressure i n  f lask ,  IN. HG 

'i = I n i t i a l  abso lu te  pressure i n  f lask ,  IN. HG 

Cs (ppm-dry) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
(v /v ) ,  ppm 

Cs (ppm-3% 02) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, dry basis, 
co r rec ted  t o  3% 0, , (v/v)  ppm 

CS (ppm-wet) = Concentrat ion o f  n i t rogen  oxides i n  f l u e  gas, wet basis, 
( v / v ) ,  ppm 



0 
= Final absolute temperature In flask, R 

0 
= Initial absolute temperature in flask, R 

= Vol urne of flask and valve, cc 

= Sample volume at standard conditions, dry basis, cc 



CALCULATION EQUATIONS 

METHOD 10 

COePPM*DRY = C O C O ~ - ~ ~ ~ ~ , ~ ~ ~ ,  avg (1 - CO2,d/lW) 

GR/DSCF = 5.0885 x (CO-PPM-DRY) 

mg/dscm = 1 .I65 (CO-PPM-DRY) 

Where 
C O ~ ~ ~ - f r e e , d r ~ , a v ~  = average of two determi nations of carbon 

monoxide on a dry, C02-free integrated 
flue gas sample reported in ppm by 
vo 1 ume 

= carbon dioxide.concentration of flue 
gas on a dry percent by volme basis 

= oxygen concentration o f  flue gas on a 
dry percent by volume basis 



= moisture content of f lue  gas on a percent 
by volume basis 

COO PPM-DRY = carbon monoxide concentration in pprn by 
volume on a dry basis 

CO-PPM-WET ' = carbon monoxide concentration in ppm by 
volume on a wet or actual basis 

GR/DSCF = concentration of carbon monoxide i n  
f lue gas on a grains per dry standard 
cubic foot basis (68 O F ,  29.92 1N.HG.) 

= concentration of carbon monoxide in 
f lue gas on a mill igrams per dry 
standard cubic meter basis (60 O F ,  
29.92 IN.HG.) 

= emission o r  mass ra te  of carbon 
monoxide on a LB/HR basis 

= volumetric flow ra te  of f lue  gas i n  dry 
standard cubic f ee t  per minute 

= emission factor  of carbon monoxide i n  
pounds of carbon monoxide emi t ted per 
million BTU heat input (LB/WBTU) 

= F-Factor of respective fuel i n  dry 
standard cubic f ee t  of exhaust gas a t  
OX oxygen per million BTU of heat input 
(DSCF/MMBTU) 



Method 25A 

.. . Total Gaseous Organics Calculation Equations 

GR C/SCF = 2.180 x lo-' (ppm,w) 

GR C/DSCF = 2.180 x lo'( (ppm,w)/(l-HC/100) 

LB C/HR = 8.5714 x (GR/DSCF) (DSCFH) 

where: 

GR C/SCF = grains o f  t o t a l  gaseous organics as carbon per actual 
(wet) standard cubic foo t  

GR C/DSCF = grains o f  t o t a l  gaseous organics as carbon per dry 
standard cubic foo t  

LB C/HR = pounds o f  t o t a l  gaseous organics as carbon emitted 
hour 

Note 1: 

Note 2: 

The Ratf lsch Model RS 55 Heated FID Analyzer as normally 
operated w i th  a heated f i l t e r ,  sample l i n e  and heated 
detector oven gives ppm,w. 

ppm,C = ppm as carbon = 3(ppm propane) 
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TEST PLAN & PROTOCOL 





COMPLIANCE TEST PIJUl FOR WIBCELANEOUS IIJDUSTBIXII SOURCES 

AHERICAN CRYSTAL SUGAR COMPAWY 
EAST GRAND FORXS FACILITY 

1 P e r m i t  No. 29B-92-OT-1 
i 

Permitee contact person: Bruce Xeifenheim (218) 773-5114 

i 
I MPCA Permit Engineer: Gregory Siems 

Independent Testing Company: Interpoll Laboratoriesr Inc. \ 

Sketches of each stack source point to be tested showins test port 
location, stack diameter, and other pertanent information are 

I included with this plan. 

WEEX #2 TESTS - NOV. 9,108118 1993 

1.1 Tests are mandated by Table El pg. 43 thru 44 of the 
referenced permit. 

T e s t s  will be performed on the below-listed sources: 

- No. 1 Boiler - No. 2 Boiler 
- A Pulp Dryer 
- B Pulp Dryer - C Pulp Dryer - Pellet Cooler - Pellet Cooler 

2 No. 1 and No, 2  oilers 

2.1 Tests for PM, NO,, and CO, and C M  certification for SO2, 
CO, CO,, and opacity meters. - 
L - 

Stack T e s t s  

2.1 Three-one hour stack tests will be perfomed on ea& 
source - 

2.2 Specified stack test determinations will consist of the 
following: 



a. Volumetric flow rate and gas temperature 
determination - EPA Method 2. 

b. Gas composition (three (3) one-hoy integrated flue 
gas samplings with analysis for CO and 0 by Orsat 
on non-ambient sources anlv) - EPA ~ethod 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. 

e. Oxides of nitrogen concentration and amission rate 
(three (3 ) determinations; each determination: four 
2-liter frab samples) - EPA Method 7A. 

. . 
f. Carbon monoxide concentration and emission rate 

(three (3) one-hour determinations) - EPA Method 10. 
CEM T e s t s  

2.3 Each CEM Relative accuracy testing Audit (RATA) will 
consist of nine (9) determinations. Determinations will 
include moisture content if rewired. 

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) -EPA 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) WEPA Method 10. The carbon monoxide 
concentration will be measured with - 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 clip stream of 
exhaust gas is passed through three  ree en burg-smith 
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 (COz-SO2-and NOx-free) gas stream is read 



with a carbon monoxide NDIR analyzer which is 
calibrated with 0, 30 and 60% f .s. CO in nitrogen 
standard gases with manufacturer specified 
accuracies of at least pluss or minus 22 of the 
stated values. The average CO2 concentration from 
the Method 3A determination is then used to correct 
the measured C02-free CO concentrations back to 
actual C02 contents. 

a. Monitoring system check 
b. Calibration error test 
c. Response time test 
d. calculation of 24-hour zero drift and 21-hour span 

drift from records submitted by ACS. 

2.7 CEM data recorded by the plant during each RATA shall be 
labeled with the Plant name, the C M  it was taken from, 
the serial number of the C M ,  the date, as well as 
pollutant concentration and time units. The C M  recorded 
data must be submitted to the Interpoll Labs Field 
Engineer immediately after each RATA. 

2 . 8  The autocalibrate mode will be deactivated during the 
RATA . 

Boiler Tests-General 

2.9 Unless otherwise noted, the determination% will be 
conducted according to the provisions of EPA nethods 
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. 

OPERATIONAL 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 C M  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 done 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 CEM readings. 

2.16 Data will be taken at half hour intervals on the 
Electrostatic Precipitator primary and secondary 
volts/amps, number of fields on line, and inlet flue gas 
temperature. Spark rate and rapping cycle vill be 
recorded. 

2.17 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. 

2.18 Fuel samplig and analysis shall be performed according to 
ASTM Reference Methods. One sample will be taken for 
each test run consisting of coal taken from the stoker 
before and one half hour into each run. An independent 
testing laboratory will analyze samples for BTU/lb, 
sulfur, ash content, moisture content, and specific 
gravity. 

3. PULP DRYERS 

3.1 Three-two hour stack tests will be performed on each 
source. 

3.2 Specified stack test determinations will consist of the 
following: 

a. Volumetric flow rate and gas temperature 
determination - EPA Method 2. 

b. Gas composition (three (3) two-hou5 integrated flue 
gas samplings with analysis for CO and O2 by Orsat 
- EPA Method 3. 

c. Gas moisture content (three (3) tvo -hour 
determinations - EPA Method 4. 

d. Particulate concentration and emission rate (three 
(3) two-hour determinations) - EPA Method 5. 
Condensible compounds will be collected- during each 
determination and analyzed as per MN Rules Part 
7005.0500. 

e. Sulfur dioxide concentration and emission rate 
(three (3) two-hour determinations) - EPA Method 6 
using the back half of the Method 5 sampling train. 

f. Oxides of nitrogen concentration and emission rate 
(three (3) determinations; each determination: four 



2-liter frab samples) - EPA Method 7A.  

g. Visible emission - weather permitting (240 
obsemations during a sixty minute period by an =A- 
certified reader) -EPA Method 9. 

h. Carbon monoxide concentration and emission rate 
(three (3 ) two-hour determinations) - EPA Method 10. 

i. Total hydrocarbons (THC) concentration and emission 
rate (three (3) two-hour deteminations) - EPA 
Method 25A using a Ratfisch Modal RS55 HFID 
calibrated against propane in air standards. 

3.3 Unless otherwise noted, the determinations will be 
conducted according to the provisions of FLPA Methods 
cited in CFR Title 40, Part 60, Appendix A (revised July 
1, 1992 ) using equipment meeting the specifications 
therein. 

3 . 4  The preliminary testing schedule is included w i t h  this 
report. 

OPERATIONAL CONDITXONS OF PULP DRY- 

3.5 Pulp dryers will be under a normal load during testing. 

3.6 The table in Exhibit C in the facility permit shall be 
included with the test report for stack tests. 

3.7 Soot blowing and ash pulling shall take place 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, grata speedd, 
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 w i t h  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 will ba takan for 
each test run consisting of coal taken' from the grate 
before and one half hour into each run. An independent 
testing laboratory will analyze samples for BTU/lb, 
sulfur, ash content, moisture content, and specific 
gravity. 

4 .  PELLET COOLERS 

4.1 Tests are mandated by Table E, pg. 44 of the referenced 
permit. 

4 . 2  Tests will be performed on the below-listed sources: 

- Pellet Cooler - pellet' Cooler 

4.3 Tests for particulate matter (PM) are required. 

4.4 Three-one hour tests will be performed on each source. 

4.5 PM determinations will consist of the following: 

a. Volumetric flow rate and gas temperature 
determination - EPA Method 2. 

b. Gas composition (three (3) one-hour integrated flue 
gas samplings with analysis for CO and O2 by Orsat 
- 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 Xethod 5. 
Condensible compounds will be collected during each 
determination and analyzed as per HW Rules Part 
7005.0500. 

4.6 Unless otherwise noted, the determinations will be 
conducted according to the provisions of EPA Methods 
cited in CFR Title 40, Part 60, Appendix A (revised July 
1, 1992) using equipment meeting the specifications 
therein. 

4.7 The preliminary testing schedule is included with this 
report 

5 .  OPERATIONAL CONDITIONS OF SOURCES 





5.1 The source points are part of a near-staady state 
sugar byproduct refining operation. Tests will 
proceed only when normal throughput is observed as 
determined by the dry pulp weigh belt. 

2.2 During the three (3) one hour tests, operating data 
will be recorded at half hour intervals. This 
information will be included with the final test 
result submittal. 

2.3 Process data will be recorded for pulp dryer total 
input, dry pulp output, and temperatures and 
pressures of the cooler. 

2.4 Pollution Control operating conditions 

- Cyclones are in operation on the t w o  coolers. 
Pressure differential data will be recorded during 
testing. 

.. . - The independent testing company v i l l  include 
physical data including stack temperatures and 
pressures. 

2 -5 Written comments will be included on the data sheets 
w i t h  refference to the overall condition of the 
operating and pollution control equipment, including 
last maintenance performed prior to the test, and 
the specific type of maintenance performed. 








