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1 INTRODUCTION 

On August 5, 1994 Interpoll Laboratories Personnel conducted a State Particulate and 

Visible Emission Compliance Test on the Mark Sand & Gravel No. 8 Portable Asphalt Plant 

near Fergus Falls, Minnesota. Gary Hove, Ed Juers, and Jon Johnson performed the on-site 

portion of the test. Coordination between testing activities and plant operation was provided 

by Barry Rieken of Mark Sand & Gravel. The test was not witnessed by a member of the 

Minnesota Pollution Control Agency. 

The unit tested i s  a Barber Greene Model DM70 portable asphalt plant built in 1992. 

The plant has a rated capacity of 400 TPH at 5% moisture. Waste Oil fires the plant, and a 

Stansteel PA-1088 baghouse limits particulate emissions. During the test the plant processed 

approximately 44% recycle. 

Particulate evaluations were performed in accordance with EPA Methods 1 - 5, and 

9, CFR Title 40, Part 60, Appendix A (revised July 1, 1993). Previous data collected at this 

test site was used to select the appropriate nozzle diameter required for isokinetic sample 

withdrawal. An Interpoll Labs sampling train which meets or exceeds specifications in the 

above-cited reference was used to extract particulate samples by means of a heated stainless 

steel-lined probe. Wet catch samples were collected in the back half of the Method 5 

sampling train and analyzed as per Minnesota Rules part 701 1.0725. 

! An integrated flue gas sample was extracted simultaneously with each particulate 

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

collected in 4Qliter Tedlar bags housed in a protective aluminum container. After sampling 

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

the Tedlar bags are leak checked at 15 IN.HC. vacuum with an in-line rotameter. Bags with 

any detectable inleakage are discarded. 

Testing was conducted from five test ports situated horizontally on the stack. The test 

ports are located approximately 1.9 diameters downstream and 0.61 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 performed concurrent 

1 
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with Run 2 of particulate evaluations by Ed Juers, an €PA-certified observer. 

The important results of the test are summarized in Section 2. Detailed results are 

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

appendices. 
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2 SUMMARY AND DISCUSSION 

The results of the particulate emission test are summarized in Tables l a  and 1 b. The 

particulate concentration averaged 0.0332 GWDSCF (dry + organic wet catch) and 0.0139 

GWDSCF (dry catch only). The corresponding particulate emission rates averaged 9.1 and 

3.8 LB/HR respectively. Opacity averaged 0 percent. 

No difficulties were encountered in the field or in the laboratory evaluation of the 

samples. On the basis of this fact and a complete review of the entire data and results, it is 

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

which existed at the time the test was performed. 

1 
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3 RESULTS 

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

composition (Orsat and moisture) are presented first followed by the computer printout of 

the particulate and opacify 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. 

1 
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3.1 Results of Orsat & Moisture Determinations 
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I n t e r p o l 1  Labs R e p o r t  No. 4 -3532  
Mark Sand and G r a v e l  

F e r g u s  F a l l s .  MN 

T e s t  No. 1 
No. 8 P o r t a b l e  A s p h a l t  P l a n t  S t a c k  

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

Date o f  r u n  
Run 1 Run 2 Run 3 

08-05-94 08 -05 -94  0 8 - 0 5 - 9 4  

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

c a r b o n  d i o x i d e .  . . . . . . . . . . .  4 . 6 0  4.90 

oxygen .................... 1 4 . 6 0  1 4 . 1 0  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  8 0 . 8 0  81.00 

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

c a r b o n  d i o x i d e . . . .  . . ...... 3.40 3 . 5 9  

oxygen .................... 10.80 10 .33  

n i t r o g e n  . ................. 59.77  5 9 . 3 4  

w a t e r  v a p o r .  . . ............ 2 6 . 0 3  2 6 . 7 4  

D r y  m o l e c u l a r  w e l g h t  . . . . . . . .  29 .32  29 .35  

Wet m o l e c u l a r  w e i g h t  ........ 26.37  2 6 . 3 1  

Spec1 P l c  g r a v l  t y . .  .......... 0 . 9 1 1  0 . 9 0 9  

Water  mass f l o w  ...... ( L B / H R )  30776 33900 

4 .50  

1 4 . 7 0  

8 0 . 8 0  

3 .40  

11.11 

61 .07  

2 4 . 4 1  

2 9 . 3 1  

2 6 . 5 5  

0 . 9 1 7  

28332  

! 

i 

F O  

8 

1 .370  1 . 3 8 8  1 .378  
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3.2 Results of Particulate Loading Determinations 
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I n t e r p o l 1  Labs R e p o r t  No. 4-3532 
Mark Sand and G r a v e l  

F e r g u s  F a l l s ,  MN 
1' 

T e s t  No. 1 
No. 8 P o r t a b l e  A s p h a l t  P l a n t  S t a c k  

I 

R e s u l t s  o f  P a r t l 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 

Da te  o f  run 

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

S t a t i c  p r e s s u r e  . ..... (1N.WC) 
C r o s s  s e c t i o n a l  a r e a  (SQ.FT) 
P l t o t  t u b e  c o e f f i c i e n t . . . . .  . 
Water  i n  sample gas 

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

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

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

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

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

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

D E G - F )  A v g . s t a c k  gas temp .. 
V o l u m e t r i c  f l o w  r a t e . ,  

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

...... 
(ACFM) 
OSCFM) 

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

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

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

Run 1 
08-05-94 

8 2 5 /  935 

-0.44 
17.10 
.840 

0.0 
229.0 
32.0 

261.0 

0.0650 

0.9946 
29.03 
1.21 
82.0 

37.11 
34.98 

60.00 
.251 
237 

57416 
31187 

93.1 

0.01557 
0.02867 

7.665 

Run 2 
08-05-94 

955/1126 

-0.44 
17.10 
.840 

0.0 
284.0 
28.0 

312.0 

0.1012 

0.9946 
29.03 
1.64 
96.2 

43.82 
40.29 

60.00 
. 2 5 1  
234 

61277 
33103 

101.0 

0.02093 
0.03875 

10.996 

Run 3 
08-05-94 

1200/1307 

-0.44 
17.10 
.840 

0 
233 
21 

254 

0.07 

0.9946 
29.03 
1.40 
97.7 

40.46 
37.08 I 

60.00 
.251 
236 

56301 
31274 

90.4 

0.01791 
0.03225 

8.645 

10 
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I n t e r p o l 1  L a b s  R e p o r t  N o .  4-3532 
M a r k  Sand a n d  G r a v e l  

F e r g u s  F a l l s ,  M i n n e s o t a  

T e s t  N O .  1 
N o .  8 P o r t a b l e  A s D h a l t  P l a n t  

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 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
PERCENT OPTICAL RELATIVE 
OPACITY DENSITY FREQUENCY ( ? I  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
0 0.0000 100.00 
5 0.0223 0.00 

10 0.0458 0.00 
15 0.0706 0.00 
20 0.0969 0.00 
25 0.1249 0.00 
30 0.1549 0.00 
35 0.1871 0.00 
40 0.2219 0.00 
45 0.2596 0.00 
50 0.3010 0.00 
55 0.3468 0.00 
60 0.3979 0.00 
65 0.4559 0.00 
70 0.5229 0.00 
75 0.6021 0.00 
80 0.6690 0.00 
85 0.8239 0.00 
90 1.0000 0.00 
95 1.3010 0.00 
99 2.0000 0.00 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Avg Opac 0 .00 Avg OD 0.0000 T i m e  a v e r a g e  

O b s e r v e r :  Edward  J u e r s  
C e r t .  D a t e :  04-06-94 
D a t e  o f  O b s e r v a t i o n :  08-05-94 
T i m e  o f  O b s e r v a t i o n :  0955/1117 

i 
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INTERPOLL LABORATORIES, INC. 
(612)786-6020 

Mark Sand & Gravel 
Laboratory Log No. 3532 

Results of Moisture Analysis 

Samole Tvve % Moisture Samule LOP No. TestlRun 

3532-08 Test 1 Run 1 Virgin/Recycled Aggregate 3.90 

3532-09 Test 1 Run 2 Virgin/Recycled Aggregate 3.94 

3532- 10 Test 1 Run 3 Virgin/Recycled Aggregate 3.84 

Respectfully submitted, 

1 . q -  
Jeannie F. Q’Neil, Manager 
Inorganic Chemistry Group (. 

JFO/cg 

, 



INTERPOLL LABORATORIES, INC. 
(612)786-6020 

Mark Sand & Gravel 
Sample Log No. 3532-11 

Results of Waste Oil Profile 

Sample Description: 

Sample Type: Waste Oil 

Test 1, Run I 

Parameter Units Method As Received 

Gross heating value BTUILB ASTM D240 18775 

Sulfur % ASTM D3177' 0.50 

Ash % ASTM D482 0.77 

Flashpoint " F  ASTM D93 125 

Specific gravity 60/60"F ASTM D1298 0.8854 

Acidity ASTM D1093 7.5 

Total lead mg/ Kg EPA SW-846,6010 49 

Total PCB mg/Kg EPA SW-846,8080 c 1.1 

Total halogens % wlw EPA SW-846,9056 0.23 

Respectfully submitted, 

Jeannie F. O'Neil, Manager 1 
Inorganic Chemistry Group c 
Organic Chemistry Group 

- 
Organic Chemistry Group 

JFOIWAOlcg 

'Modified ASTM method. 

a 
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INTERPOLL LABORATORIES, INC. 
(612)786-6020 

. 
'Mark Sand & Gravel 

Sample Log No. 3532-12 

Results of Waste Oil Profile 

Sample Description: 
Sample Type: Waste Oil 

Test 1, Run 2 

Parameter Units Method As Received 

Gross heating value 

Sulfur 

Ash 

Flashpoint 

Specific gravity 

Acidity 

Total halogens 

Total lead 

Total PCB 

BTUILB 

% 

% 

"F 

60/60"F 

ASTM D240 

ASTM D3177l 

ASTM D482 

ASTM D93 

ASTM D1298 

ASTM D1093 

EPA SW-846,9056 

EPA SW-846.6010 

EPA SW-846,8080 

18745 

0.50 

0.77 

127 

0.8852 

7.5 

0.24 

30 

c 1.1 

Respectfully submitted, 

I Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 

Organic Chemistry Group 

JFO/WAO/cg 

'Modified ASTM method. 
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INTERPOLL LABORATORIES, INC. 
(6 12)  786 - 6020 

Mark Sand & Gravel 
Sample Log No. 3532-13 

Results of Waste Oil Profile 

Sample Description: 
Sample Type: Waste Oil 

Test 1, Run 3 

Parameter Units Method As Received 

Gross heating value 

Sulfur 

Ash 

Flashpoint 

Specific gravity 

Acidity 

Total halogens 

Total lead 

Total PCB 

BTUILB 

% 

% 

"F  

60160°F 

ASTM D240 

ASTM D3177' 

ASTM D482 

ASTM D93 

ASTM D1298 

ASTM D1093 

EPA SW-846,9056 

EPA SW-846,6010 

EPA SW-846,8080 

18785 

0.51 

0.77 

123 

0.8854 

7.6 

0.23 

30 

< 1.1 

Respectfully submitted, 

Jeannie F. O'Neil, Manager 
Inorganic Chemistry Group 

Organic Chemistry Group 

JFOIWAOtcg 

'Modified ASTM method 

1 7  



APPENDIX A 

VOLUMETRIC FLOW RATE DETERMINATION 

I 



. 

I 

I n t e r p o l 1  Labs R e p o r t  No . 4 - 3 5 3 2  
Mark Sand and Grave' l  I'  

F e r g u s  F a l l s .  MN 

T e s t  N O  . 1 
NO . 8 P o r t a b l e  A s p h a l t  P l a n t  S t a c k  

R e s u l t s  o f  Vo lumet r ic  F l o w  R a t e  Determination....... Method 2 ' 

D a t e  o f  De t e r m i  n a t i o n  ............ 
Time o f  D e t e r m i n a t i o n  ....... ( H R S )  

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

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

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

D u c t  l e n g t h  . . . . . . . . . . . . . . . . . .  ( I N )  

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

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

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

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

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

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

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

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

Mass f l o w  o f  gas .......... (LB/HR) 

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

0 8 - 0 5 - 9 4  

7 4 5  

2 9 . 0 3  

. 8 4  

4 

2 4  

R e c t a n g u l a r  

5 7 . 2 5  

43  

1 7 . 1 0  

UP 

.. 44 

2 4 9  

2 6 . 0 3  

6 6 . 1  

. 0 4 9 4 3  

2 9 . 3 2  

2 0 1 1 3 6  

6 7 8 1 4  
3 6 2 0 7  

A - 1  
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APPENDIX B 

LOCATION OF TEST PORTS 

i 

I 



2 " 

S eyebolts - 2' r f g h t  of center 
/ , of  each test port. 



APPENDIX C 

FIELD DATA SHEETS 



INTERPOLL LABORATORIES - EPA METHOD 2 F I E L D  DATA SHEET 1 ' 8  

I J o b  M A R K  S A N h  w l t F /  

S o u r c e  P - 8  &Pl)c)-Lr P ! N ~  
T e s t  1 Run 4 D a t e  T -4 -9 ' f  
S t a c k  d i m e n .  S7-ZCX 3 3  I N .  

D r y  b u l b =  O F  Wet b u l b / =  O F  

M a n o m e t e r :  03 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  29 .Q 1 i n  Hg 

S t a t i c  p r e s s u r e  - . J 4  i n  WC 

O p e r a t o r s  C A a-3- 
P i t o t  No.&* C p  .8f-  

24-4 s- 

C r o s s - s e c t i o n  I E l e v a t i o n  
V i e w  V i e w  

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

c-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 l e c t r o n i c  S-3921 



'INTERPOLL LABORATORIES, INC 
(612) i a G a 2 o  

Interpoll Laboratories EP-4 Method 5 i X  Sample Log Sheer 

so. of iiltM use.': Rc-overy solvcar(s) 

6 7S* 

4'0. of probe wash 5oales: 
Sampie rec-overd by: 

I 

c-2 

_ i  

- ! 
I 
1 

:I 
.i 

:I 
:I 

_ I  
II 

'I 
.I 
:I 
I 
I 

- 1  
I 

- 1  
_I 

- i  I 
. ,  

I 



. . I  

c -3  



INTERPOLL UBORATORIES, INC 
16i21 7866020 ' 

SO. of iiiters use& 

6 9 / 0  

Yo. of pmbe wass boaies: 
Sampic r r - a v d  by: 

I 

Condensaxe D a z  

wc:gilt (g) I 
r.& I Tare I D i i i e r u c  

IE31 I 
! 

Impinger Yo. 1 I I I 





INTERPOLL LUORATORlEj ,  I N C  
!6i2! 78G-6020 

Interpoll Laborxories EPA Method 5/17 Sample Log Sheet 

Yo. of ombe wash bodla:  
Sampie r r - 3 v d  by: 

I I 

Inrqrated Gas Smpl inz  Dau: 

C-6 



c-7' 



Interpol1 Laboratories 
(612)736-6029 

V i s i b l e  Emissions Form 

C-8 S-0079R 



z 
0 
cn 
cf> 

W 
W 
I 
m 
cn 

U 
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I- 
6 
3 
I 
6 > 
W 

> 
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APPENDIX D 

INTERPOLL LABORATORIES ANALYTICAL DATA 

I 



- 

Interpol1 Laboratories 
(612) 706-6020 

EPA Method 3 Data Reporting Sheet 
Orsat Analysis 

b I\/lAvK rU'd 4 Gbaer Source P-P h p h u  I+ P l e d  -. . Test Site am Leader 
te Submitted ,? - & 4 Y  Date o+ c Y 
'st No. I No. of Runs Lomplete 
te of Analysis ka4.r 

Test 

Technic lan  

.. ' Anthracite/Lignite 1.016- . : Bituminous 

Di sti 11 ate 
Residual 

Propane 1.4z4-1 *y$ ;,: 

Wood/Wcod Bark 1.9 t3Q- l . lZO '. 

F=Flask (250 cc a l l  glass) Butane 1. 4QS-1- J J ~  !.. 

B=Ted 1 at- Bag  (3-1 dyer ) 0- 1 LSC-04-BR 





Int~rpoll L a b c r i t c r l e s  
($12) ?S&-kdZO 

€?a nethod 5 Data Reporting S h e e t  
Prcbof Cycl one Wash 

Canmen : 3 Sampla U t .  LI. 0 227 9 

D i s h  NJ. Y 5  
D i s h  T a r e  U t .  r b .  I<o< I \.sol. c i  S o l v e n t  40 m l  

Ccmnents . Sample U t .  C . O Y I 9  9 

D i s h  r.10- 5 3  2. 
D i s h  Tarc W t .  ' fY.3579 *3 

Lag ?!umber 4 Y  p 
Csmmentq Sample W t .  o . o t t 3  c 

C C L .  af S o l v e n t  m l  C i s h  Tare 'At. 9 
Laq N u m c a r  D i  shcSamp 1 e U t .  3 
Canmen t s  Sample Ut. 9 

T a s t l R u n  z 
Lcg ?!umber -0 3 J  D i  shcSanp 1 e U t .  ' 7 5 .  1 9 '20 3 

/ 

T a s t  1 R u n 3  
V O ~ .  of .:clventJALml 

D i s h c S a m p l e  U t .  q'?. 374(0 4 

D i s h  SIC. T e s t  - R u n  - 

R e s u l t :  : 
Field a l k .  R u n  1 R u n  2 Run J Run 4 Run 5 

LSC-01Y9 
I 

I O.ur25 1 0,07/3 I 0,0213 I D-3 I 



, 
Interpol1 Laboratories 

(612) 796-6QZO 

EPFI Method S Data Reporting Sheet 
Filter travimetrics 

Job /vb.yk % l d  p L r b l * l  Source f- 6 bIph~/C {h++ 
Team Leader 6. u. Test Site S&< 
Date Submitted +Pv.f Date of Test 
Test No. / No. o f  Runs Completed 
Date of  Analysis R +-qr Techn 1 c i an 

Test R u n L  Filter No. 6% I 

Log Number - ? 5 3 L d r f  Filter Tare Wt. *4c(y  ' 9 
Comment 5 Filter+Sample Wt. ,qCI'f7 9 

Sample Wt. o.wo0 . 9 

Field Blank Filter Type V ' ' &  

Test I R u n I  Filter No. b 75r 
Log Number 4 - L C  Fi 1 ter Type *'.6-F 

Test I R u n  Filter No. fa Id 
Log Number -03f Filter Type Y "M 

Comments Filter Tare Wt. .'f'/*z 9 
Filter+Sample W t . ,  qq58 9 
Sample Wt. 0. ,940 9 

Comment s Filter Tare Ut. . G3Cf 9 
Filter+Sample Wt. .4'flL 9 
Sample Wt. U*OOC/Y  9 

Test I R u n L  Filter No. 6 gq6 
Log Number 4 v F  Fi 1 ter Type Y ^6f 
Comments Filter Tare Wt. ,9374 9 

Fi 1 ter+Sampl e Wt. t +fdo 
Sample Wt. a. 006 I 9 

9 

Run - Fi 1 ter No. Test - 
Log Number Fi 1 ter Type 
Comment 5 Fi 1 ter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

Test R u n -  Fi 1 ter No. 
Log Number Fi 1 ter Type 
Comments Fi 1 ter Tare Wt. 9 

Fi 1 t er+Sampl e Wt . 9 
Sample Ut. 9 

R e s u l t s :  
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

u 
LSC-02PR 

I 
D-4 
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- 

D- 5 



i 

APPENDIX E 

ASPHALT PLANT INFORMATION SHEET 



- 
AUG- 4-94 THU 12:16 INTEEPOLL LABS FAX NO. 6127867854 P. 02 

3 ., . I  

I nterpol 1 Laboratories 
( 612 ) 786-6020 

Asuhalt P lan t  Information Sheet . .  
. , .. . . , . 

. .  &? 70 Manufacturer and  
o f  the Plan t  

Owner and Operator o f  the Plant  

Estimated Total Time o f  t h e  / 

Plant a t  this S i t e  (from when t o  when) 7/27hq 7/kk / *<ct c 4d .@ 

anlcal co l lec tor ,  
I 

Model No. o f  Pollution Control Equipment m/off - 9  Ah8 3 e r  
I f  wet scrubber, provide the followfng Information: 

Percent recycle o f  scrubber water 
F l o w  o f  water t o  scrubber GPH 
Manufacturer recommended pressure drop 
across venturi IN .UC . 

Rated Capacity o f  Asphalt Plant 4bO TONS/HR 

x 

a t  an aggregate moisture content o f  5 x 
Type o f  Fuel Used to  F i r e  Plant: 

Natural 6as 
a No. 2 Fuel a i l  
@ No. 5 Fuel  O i l  
111 Propane 

I 
! 

W,+,{e 

Normal Productfan Rate o f  Plant %O TONS/HR 
a t  an aggregate molsttlre content o f  r x 

- NOTE: 

Name o f  Individual Supplying Information 

Date 

Attach drawings o f  plant  and pollution control equipment. 

S-OlSOR( 2)  

E-1 



APPENDIX F 

ASPHALT PLANT OPERATING DATA 

I 

I 



Fuel: 
Itemize all fuels and to the Combustion process d e  thc test paiOa List fuel typc used d w  
iedng (ii oil, If other units of measure nre ussd, spcclfy and calculate epproPriae heat input- 

Test No.- Fuel Input (Gll/hr) BWgml(A.~Recsivtd) 
- Run 1 555 G . P H  

Run2 <53 @.Pd 
Run3 CpOG 6, P H  

Hert Input @*) 

AUG 1 9  1994 

I 

F- 1 



\ 

F-2 



. 
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', : . . .  

I 
I 
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APPENDIX G 

PROCEDURES 



I Particulate Loading and Emission Rates 

The particulate emission rates were determined per EPA Methods 1 - 5, CFR Title 40, Part 60, Appendix 

A (revised July 1, 1992). In this procedure, a preliminary velocity profile of the gases in the flue i s  obtained 

by means of a temperature and velocity traverse. On the basis of these values, sampling nozzles of 

appropriate diameter are selected to allow isokinetic sampling, a necessary prerequisite for obtaining a 

representative sample. 

The sampling train consists of a heated glass or stainless steel-lined sampling probe equipped.with a 

Type S pitot and a thermocouple. The probe is  attached to a sampling module which houses the all-glass 

in line filter holder in a temperature controlled oven. In addition, the sampling module also houses the 

impinger case and a Orierite drying column. The sampling module is  connected by means of an umbilical 
cord to the control module which houses the dry test gas meter, the calibrated orifice, a leakless pump, two 

inclined manometers, and all controls required for operating the sampling train. 
1 
I 

Particulate samples were collected as follows: The sample gas was drawn in through the sampling 

probe isokinetically and passed through a 4-inch diameter Celman Type NE glass fiber filter. The 

particulates were removed at this point and collected on the filter. The gases then passed through an ic+ 

cooled impinger train and a desiccant-packed drying column which quantitatively absorb all moisture from 
the sample gas stream after which the sample gas passes through the pump and the dry test gas meter which 

integrates the sample gas flow throughout the course of the test. .A calibrated orifice attached to the outlet 

of the gas meter provides instantaneous flow rate data. 

I 
I 
I 
I ' 

A representative particulate sample was acquired by sampling for equal periods of time at the centroid 

of,a number of equal area regions in the duct. The sampling rate'is adjusted at each site such that an 

sampling rate. 
I 
I 

isokinetic sampling condition prevails. Nomographs are used to aid in the rapid determination of the 

031694-C:!STACK\WPWROCEDURESUa Pl (1  &SS-5) 

1 



Particulate Loading and Emission Rates 

i 

After sampling is complete, the filter i s  removed and placed in a clean container. The nozzle and 

inlet side of the filter holder are quantitatively washed with acetone and the washings are stored in a second 

container. A brush i s  often used in the cleaning step to help dislodge deposits. The samples are returned 

to the laboratory where they are logged in and analyzed. The volume of the acetone rinse ("probe wash") 

i s  noted and then the rinse i s  quantitatively transferred to a tared 120 cc porcelain evaporating dish and the 

acetone evaporated off at 97-105 O F .  This temperature i s  used to prevent condensation of atmospheric 

moisture due to the cooling effect induced by the evaporation of acetone. The acetonefree sample is then 

transferred to an oven and dried at 105 "C for 30 minutes, cooled in a desiccator over Drierite, and then 

weighed to the nearest .01 mg. The filter sample is quantitatively transferred to a &inch watch glass and 

dried in an oven at 105 "C for two hours. The filter and watch glass are then cooled in a desiccator and 

the filter weighed to the nearest .01 mg. All weighings are performed in a balance room where the relative 

humidity i s  hydrostatted to less than 50% relative humidity. Microscopic examination of the samples i s  

performed if any unusual characteristics are observed. The weight of the acetone rinse i s  corrected for the 

acetone blank. The Drierite column is  weighed on-site and the water collected by Drierite is added to the 

condensate so that the total amount of absorbed water may be ascertained. 

Integrated flue gas samples for Orsat analysis were collected simultaneously with each pollutant 

sample. The samples were collected in 15-liter gas sampling bags at a constant flow rate throughout each 

particulate run. The bags were at a constant flow rate throughout each particulate run. The bags were then 

returned to the laboratory and analyzed by Orsat analysis. Srandard commercially prepared solutions were 

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

.:I 

.I 
'I 
TI 
I 
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I 
I 

Equipment: 

Reagents: 

Condensible Organic Compounds Analysis 
(State oi Minnesota - MPCA Exhibit C) 

Method ll-8672-MN 

Separatory funnel - 500 cc with Teflon stopcock 

Powder funnel - 75 mm ID with a 17 mm stem 

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

Diethyl ether - reagent grade 

Chloroform - reagent grade 

Sodium sulfate - (ACS) granular anhydrous 

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

Class wool (Pyrex microfiber) 

PREPARATION 

1. Place 1 kg of granular anhydrous sodium sui.-te in a shallow tray an 
2OO0C for at least four hours. Store in a tightly sealed glass container. 

?at to 

2. Place a plug of clean glass wool in the stem of the powder funnel. The plug must 

be of sufficient size so that it is held snugly in place by its own pressure. Add 
a one-inch layer of dry sodium sulfate. 

G- 3 



SAMPLING 

An all-glass impinger assembly is used in the back half of the EPA Method 5 sampling 

train when an organic wet catch is to be collected. The irnpinger assembly consists of a 

modified irnpinger, a Greenburg Smith irnpinger followed by another modified impinger. 

The third impinger should have a temperature measuring device at the outlet upstream of a 

final impinger or desiccant column to monitor the temperature of the outlet gas stream. Prior 

to the start of the test, each of the first two impingers should be charged with 100 g of Class 

I water. The Method 5 train should be operated as provided for in €PA Method 5. Ice 

should be added to the impinger bath to keep the temperature of the gas at the outlet at or 

less than 68OF. After the post test leak check, the impinger train is removed and impinger 

contenis poured into a tared all-glass sample bottle and closed with a Teflon-lined cap. The 

sample bottle is then weighed and the total condensate calculated by subtraction of the 

bottle tare weight and the weight of initial water added to the impingers (200 g). A label i s  

affixed and the sample is returned to the laboratory for analysis. The sample should be 

stored at 4OC if the analysis is not conducted within 48 hours. 

030894-C:\STACK\WPUZETHOO~ll-8672.MN 
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ANALYSIS 

i 
1. ORGANICS 

Caution! Work in vented hood!!! 

A. Organic Blank Determination 

I .  Pour 125 ml of ethyl ether and 125 ml oi chloroform into a tared beaker. 

2. Evaporate solvent in hood at 7OoF or less until no solvent remains. 

3. Desiccate the sample in dish for two hours. 

4. Weigh the sample to nearest 0.1 mg, record and report on Form LSC-03C. 

! 

B. Organic Sample Determination 

1 .  Test for peroxide in sample ether using KI strips. 

contact your supervisor before proceeding.) 

( I f  KI strip shows positive, 

2. Transfer the sample solution quantitatively to a 500 mi separatory funnel. Use 

the first of three 25 ml chloroform aliquots to rinse the sample container. 

3. Extract with three 25 ml portions of chloroform. (Shake and vent to release 

pressure about 4 to 5 times each.) Allow the phases to separate. (Bottom layer 

is chloroform.) Draw off the bottom layer, transferring the solvent with a funnel 

containing a plug of sodium sulfate into a tared beaker. (Do not draw off any of 

the aqueous layer.) 

4. After the three chloroform extractions, use two 25 ml portions of chloroform to 

rinse the sodium sulfate, collecting the rinses in the same tared beaker as the 

extracts. 

030894C:~T~CK\WP?METHODS\Il~672.MN 
3 
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5 .  Next extract the sample three times with 25 ml aliquots o i  ethyl ether. (Shake 

and vent to release pressure about I to 5 times each.) Allow the phases to 

separate. (Top layer is ethyl ether.) Draw oif the bottom layer (aqueous) into 

another separatory funnel taking less than 1 ml o i  the ethyl ether layer with. 

Decant the ethyl ether, passing it through sodium sulfate and collecting the ethyl 

ether in the same tared dish as the chloroform. 

6 .  After the three ethyl ether extractions, take two 25 ml portions of ethyl ether and 

rinse the sodium sulfate collecting the rinses in the same tared beaker as the 

extracts. 

7. Evaporate the solvents (chloroform and ethyl ether) in the tared beaker in the 

hood at 70°F or less until no solvent remains. (Use no heat and have no sources 

of ignition in the,hood when doing this procedure.) Do not evaporate so quickly 

as to allow evaporative cooling to lower the temperature of the container below 

the dew point of water, otherwise, water will be condensed out in the container. 

8. Desiccate to constant weight (two hours). Record and report the final weight to 

the nearest 0.1 mg on Form LSC-03C. 

II. INORGANICS 

If inorganic residue information is required, the following procedure should be 

conducted: 

A. Inorganic Blank Determination 

1. Vent the remaining aqueous phase from the organic extraction in the hood to 

remove residual organic solvents (usually overnight). 

2. Decant the impinger catch into a tared evaporating dish. 

3. Evaporate all of the water in the sample in an oven at 100°C. Take care not to 

boil to prevent bumping and loss of sample. 

030894-C:\STACK\WWETHODS\II-8672.MN 
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' 4. Cool the dried sample in the desiccator and desiccate until a constant weight is 

obtained. 

5. Report the results to the nearest 0:l rng on Form LSC-03C. 

i 

I 

I 

i 

6. Inorganic Sample Determination 

Follow steps 1-5 in Section A above. 

N 0 TES 

1. For the organics determination, in the rare event that the irnpinger catch resulted from 

a Modified Method 6 determination (SO,), whereby the solution contains dilute hydrogen 

peroxide ( Z  3%). do use.ether as an extraction solvent. Substitute toluene for ethyl 

ether in Section I. (Ether in the presence o i  peroxide forms explosive hydroperoxide.) 

2. In the organics determination, more than three extractions may be required to extract 

all of the organics. Additional extractions should be periormed if the aqueous phase is 

still cloudv. 

3. Special state requirements: 

Michisan - Total sample evaporated in tared evaporating dish on steam bath. 

- Iowa - Organics and inorganics separately, as required. 

Wisconsin - Use Method 11-8672-Wl. 

Rest of states - Organics only. 

REFERENCES 

Proposed standards of Performance for New Stationary Sources, Federal Register.s(l59) Part 

II, August 1, 1979. 

Minnesota Pollution Control Agency, Exhibit C. 

5 

G- 7 



Lu 
l- a 

6-8 



' I, ' 
i 

I 

APPENDIX H 

CALC U LATl ON EQUATIONS 



.METHOD 2 
CALCULATION EQUATIONS 

ps  ) 
528 

Q,. , = 60 (1 - B d  A (-) (- 29.92 T* (-8) 

4.995 Q& , G, 
m =  

I 1 - B, 

4.585 x lo-' P f l ,  
T, (ow) P =  

i 

'Alternate equations for calcuiating moisture content from we! bulb and dv bulb dam. 
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A 

EA 

Y 

Gd 

I 

mP I 

M, 

I ha 
1 p,, 

4 

Q,. d 

RH 

SYMBOLS 

Cross Sectional area of  stack. SQ. FT. 

Cross sectional area of nozzle, SQ. FT. 

Water vapor in gas sueam, proponion by volume 

Pitot tube coefficient, dimensionless 

Concentration of particulate matter in stack gas, wet basis, GWACF 

Concentration of  paniculate marter in stack gas, dry basis, corrected to standard 
conditions, GR/DSCF 

Excess air, percent by volume. 

Dr), test meter correction factor, dimensionless 

Specific -gravity (relative IO air), dimensionless 

Isokinetic variation, percent by voltpe 

Molecular weight of stack gas, dry basis, g/g - mole. 

Mass flow of wet flue gas, LB/HR 

Particulate mass flow, LBMR 

Molecular weight of stack gas, wet basis, glg mole. 

Total amount of particulate matter collected, g 

Atmospheric pressure, IN. HG. (uncompensated) 

Stack static gas pressure, IN. WC. 

Absolute pressure of stack gas, IN. HG. 

Standard absolute pressure, 29.92 IN. HG. 

Actual volumemc stack gas flow rate, ACFM 

Dry volumemc stack gas flow rate corrected to nandard conditions, DSCFM 

Relative humidity. ?'a 

2 

H-2 



Dry bulb temperature of stack sas, O F  

Wet bulb temperature of stack gas, O F  

Absolute average dry gas meter temperature, “R 

Absolute average stack temperature, O R  

Standard absolute temperature, 528 O R  (68 OF) 

Total sampling time, min. 

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

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

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

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

Average actual stack gas velocity, FT/SEC 

Vapor pressure at T,, IN. HG. 

Vapor pressure a! T,, IN. HG. 

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

Velocity pressure of s a c k  gas, IN. WC. 

Dry test meter cormtion coefficient, dimensionless 

Actual gas density, LB/ACF 

3 
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YUZTHOD 3 
C.&LCLZAfION EQUATIONS 

ioo(%O, - 0.5% CO) 
%EA = 

0.264% N, - %O, + 0.5% CO 

M, o Md (I - BJ + 0.18 B,  

B ,  = 

c 0.28 46 CO) 

. 

i 4 

0 
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METHOD 5 
C.UAXLAl'ION EOUATIONS 

V+d = 0.0472 V, 

0 
15.43 M p  c, = 

vmbr'il 

(A>, = 8.5114 x IO-' c, Q~~ 

03229eC:STACklWPVMEHOOSLEQ. 13 
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1.3228 x lo-' M, A (ql = e *" 

I 
I 
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INTERPOLL LABORATORIES 
€PA Method 5 G a s  H e t e r i n q  S y s t e m  
g u a l l t v  C o n t r o l  Check D a t a  S h e e t  

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 m l n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i l i c a l .  R e c o r d  t h e  f o l l o w i n g  d a t a :  

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

1.786 [( tm i . 4 6 0 ' 1  0 .5  
Y c n  = 

7 " 0  

If Y e n  I s  n o t  w i t h i n  t h e  r a n g e  o f  0 .97 t o  1 .03 ,  ' t h e  vo lume 
m e t e r i n g  s y s t e m  s h o u l d  be  I n v e s t i g a t e d  b e f o r e  b e g i n n i n g . '  

I CFR T i t l e  4 0 ,  P a r t  60 .  Append' lx A ,  Me thod  5.  S e c t t o n  4 . 4 . 1  

S-432  
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In terpol1  Laboratories. Inc .  

(612) 786-6020 

Nozzle Cal ibrat ion 

Data Sheet 

Date o f  Cal ibrat ion:  08-05-94 

Technician: Gary Hove 

Nozzle Number 1-4 

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

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

average are shown below. 

Posit ion Diameter 

(inches ) 

1 .251 

2 .251 

3 .251  

Average : .251 

1-5 



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

I 
Temoerature neasurement Device 

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

un i t  under t e s t :  
Vendor m H A d  / N L V S U l  F b L  
Mode 1 
Range 0 /9dO OF Thermocouple Type 

Date o f  C a l i b r a t i o n  7 -/9 - 9J Technician 644 

h(fl/l< Ser ia l  number @/,9~03/ 

Temperature of Response o f  oev i  a t  ion Desi red 
Temp (OF) U n l t  Under Test  

Nominal Simulated Temp (OF) A t  (%) tr) Standard or  
(OF) 

0 0 1  - / s L =  
3 4 - 3 & 

100 A 
0 Q 

200 & 
.3r 305 .t*in 

z -2 
4 

400 - 
L B O  b 

500 

700 ;no - 0 0 600 

a9  2 800 
900 

1000 
1100 -A 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 

d G  7 
9 - 

s g  
S F  3 

* M &  

3 

16 
d 

-dk 

bu 
LA2 
A = L  

* * - 1/ 
--Es a 

2000 A 
2100 Ab. - 

Averages: . b?6 

- - - 

Method of Cal tbrat lon:  
fl Coaoarisan aptins; A U W  aErt?ry i n  glass t h e r a o a e t e r  u s i n j  a tneraor ta t ted  and insulated alunlnua block  destgnel  

to provide uniform tenpera ture .  Ihe renoeracure  i s  a d ~ u s t e d  by a a ~ u s t i n q  tne v o l t a q e  on tne Black h r r t e r  
c a r t r i d g e .  
Omega ~ o d e l  CL-IOO Type I Therrocouole simulator which provides 21 prec ise  teaoera ture  e o u i v a l c n t  m i l l i v o l t  

signals. The CL-100 IS c o l d  junction comoensated. C a l l b r a t l o n  accuracy 1 s t  0.11 of span i2100°Fl  L :  degree 
l f o r  negat ive  tenoera iurcs  add The CL-100 s1Iulates exactly. the # l l l i v O l t a g ~  of a Type I 
t h e r n o c o u ~ l e  at the i n d i c a t e d  t e a o e r a t u r e .  

5 

2 degrees.  

I 

2% U n i t  i n  to lerance 
ff U n i t  was no t  i n  to lerance: reca l ib ra ted  - See new c a l i b r a t i o n  sheet. 

5-43? 
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Interpoll Laboratories, Inc. 
(612) 786-6020 

S-Tvoe Pitot Tube InsDection Sheet 

Pitot lube Nos? 

Pitot tube dimensions: 

0 31b IN I .  External tubing diameter (Dd 

2. Base to Side A opening plane (PA) 

3. Base to Side 8 opening plane (PJ 

g& IN. 

' y'bd IN. 

Alienmenf: 

4. a, < 1 0 . 2 2 -  
5. 0, < l o o n  

6 .  B, < So (3 
7. B, < 5' ./3 

Distance from Pitot to Probe Comoonents: 

8 ~ ~ / O I N .  io .  Pitot to 0.500 IN. nozzle 

1 I .  Pitot to probe sheath z. d IN. 

' I  
.. 

I 
. .  

12. Pitot to thermocouple (parallel to probe) z# IN. 

13. Pitot to thermocouple (perpendicular to probe) 768 IN. 

k M e e u I  a l l  EPA design criteria thus C, - 0.84 
0 Does not meet €PA design criteria - thus calibrate in wind tunnel. 

c, - 
Date of Inspection: Inspected by: 

I / - S - $ j  
CFR Title 40 Pan 60 Appenidix A Method 2 

-1 
I 
I! 5-340 
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INTERPOLL LABORATORIES 
(612)786-6020 

-. Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Ambient 
Temp. 

- Date - c/ 

Aneroid Barometer No. CAR J u r J F  I P  3 bd3S 

- 
Techni ci an . G f i  
Mercury Column Barometer No. At0 1 

Temperature 
Correction Adjsted Mercury Initial Aneriod Difference 
Factor Barometer Read Barometer Read (Pba-Ph) 

ctual Mercury 

Has this barometer shown any consistent problems with calibration? Yes/No. If 1 y e s .  explain. r’iS H e L 2  A&rdsrPQ 

I 

Has problem been allevlated? Yes/No. How? y s  1 

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

I proximity to the mercury barometer and left to equilibrate fo r  20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 I 
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as total particulate matter conalnlng condenslbies where the limit includes orWic  
condensibles and total paniculate rnatterexduding condensibles where the limit does 
not include condensibles. 

€PA Method 9 as amended by Minnesota Rules part 7017.2060 fOr W S d  

detminatlon of cpaclty. One hour of observations, concurrently with a test run for 
particulates 

F. 

PART V. cu(s RELATlVE ACCURACY 

NIA 

PART VI OTHER 

1. 

2. 

. Results to be presented In GWDSCF and LBMR for P M  percent for opadty. 

One hard copy of the test report shall be submitled within 45 d a ~  after the date of 
the test. 

A copy of the microfiche report shall be submitted within 105 days after the date of 
the test 

All submimls shall be addressed to. 
Supervisor, Compliance Determination Unit 
Compliance and Enforcement Sect ion 
Air Quality Division 
Minnesota Pollution Control Agency 
520 Lafayene Road 
St. Paul, Minnesota 55155-4194 

MPCA Warning: Given the serlousness of exceeding an emission limit, the bmpany 
i s  hereby provided notice that enforcement action will be taken for a first 
performance test f a h e .  This enforcement action will not be initiated until the 
results of the retest have been m'ewed by MPCS staff and will require the Company 
to pay a civil penalty. 

Please be advised that upon receiving written notice of a second performance test 
failure, the Company wlll be required to either shut down the terted process uniUs) 
or to submit a compliance plan, subject to MPCA a p p d ,  which indicates spedfic 
measures to be taken which are expected to all the unit($) to operate in mp i iance  
with the applicable emission limitations. the plan must aka include specific 
measures the facility will take to' minimize emlsslons untll c o m p l i w  Is 

~ demonstrated. However, if the unit(s) continue to operate, they will be considered 
to be operating in violation of the applicable limits from the date of the performance 
test until a retest has been d u c t e d  that demonsbates compliance. 

Please note that results of a performance test are not f l d  untll MPCA staff provides 
a w.tten compliance determination. 

3. 

4. 

5. 

5-3 
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