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HUNTINGTON ENERGY SYSTEMS INC. 
1501 E. Woodfield Rd. Suite 200 West Schaumburg. IL 60173 

(708) 7066950 Fax (708) 706-6955 
e - - 
v 

November 23, 1993 

Louisiana Pacific Corporation 
Route 8, Box 8263, Gehrts Road 
Hayward, WI. 5 4 8 4 3  

Attn:  Mr. Bob Schultz 

Reference: Pilot Uni t  Test Results 

Dear Bob: 

Enclosed please f ind one complete copy o f  the  RTO pi lot unit  test  results f rom the 
performance tests conducted b y  Interpoll Labs on September 1 & 2, 1993. 

I feel that  these tests were  conducted in  a very professional and scientific manor an 
closely represent the  performance w e  would expect  t o  see from a full scale R.T.O. , 

, I  - _  System. I 

Please review th is  report  and call me i f  you  have any questions or comments. 

Feel free to  use this data as y o u  require, bu t  please keep in mind that w e  do consider 
th is data proprietary. 

Yours truly, 

Gary R. Geisler 

cc:  T. Schmidt - H.E.S. 
R. Eaton - H.E.S. 

GG-012 
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Interpoll Laboratories, Inc. 
4500 Ball Road N.E. 

Circle Pines, Minnesota 55014-181 9 

TEL: (612) 786-6020 
FAX: (612) 786-7854 

RESULTS OF THE SEPTEMBER 1 & 2, 1993 
PERFORMANCE EVALUATION OF THE PILOT SCALE 
THERMAL OXIDIZER AT THE LOUISIANA PACIFIC 

PLANT IN HAYWARD, WISCONSIN 

Report Number 3-9924 
October 20, 1993 
SP/slp 

Submitted to: 

ARI TECHNOLOGIES 
600 North First Bank Drive 

Palatine, Illinois 60067 

Attention: 

Tom Schmidt 

Approved by: 

Manager 
Stationary Source Testing Department 

! _. 
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ABBREVIATIONS 

ACFM 

DSCFM 
DSML 
DEG-F ("0 
DIA. 
FP 
FTIS EC 
g 
G PM 
GWACF 
GWDSCF 
gidscm 
HP 
HRS 
IN. 
IN.HC. 
IN.WC. 
LB 
LB/DSCF 
LBIHR 
LB11 06BTU 
LBIMMBTU 
LTPD 
M W  
mg/Nm' 
ugiNm' 
microns (urn) 
MIN. 
ng 
ohm-cm 
PM 
PPH 
P P M  

cc (mi) 

PPmC 
ppmd 
P P m w  
PPt 
PSI 
5Q.R. 
TPD 
ug 
VIV 

WIW 

< 

actual cubic feet per minute 
cubic centimeter (milliliter) 
dry standard cubic foot of dry gas per minute 
dry standard milliliter 
degrees Fahrenheit 
diameter 
finished product for plant 
feet per second 
gram 
gallons per minute 
grains per actual cubic foot 
grains per dry standard cubic foot 
grams per dry standard cubic meter 
horsepower 
hours 
inches 
inches of mercury 
inches of water 
pound 
pounds per dry standard cubic foot 
pounds per hour . 
pounds per mill ion 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 
o hm-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 
I (when following a number) 

Standard contitions are defined as 68OF (20"O and 29.92 IN. of mercury pressure. 

.. . . .  .. : shck%pW&bbm.h 

... 
111 

~. .. 



1 INTRODUCTION 

. .  . . .  . .  
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On September 1 & 2, 1993 Interpoll Laboratories personnel conducted air emission 

performance tests on the thermal oxidizer at the Louisiana Pacific Plant located in Hayward, 

Wisconsin. On-site testing was performed by Ron Rosenthal, Duke Brennan, Steve Lonnes, 

Gary Hove, and Steve Ertle. Coordination between testing activities and plant operation was 

provided by Sue Somers of Louisiana Pacific. 

Particulate evaluations were performed in accordance with EPA Methods 2-5, CFR 
Title 40, Part 60, Appendix A (revised July 1, 1992). A preliminary determination of the gas 

linear velocity profile was made at each test location before the first particulate determination 

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

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

reference was used to isokinetically extract particulate samples by means of a heated glass- . 

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

train and analyzed as per Wisconsin DNR Protocol. 

The NO, samples at the RTO inlet were collected in volumecalibrated tweliter all- 

glass flasks. An aliquot of 25 cc of absorbing solution was added to each flask on-site; the 

flask was closed; inserted into the sampling train; and evacuated. The probe was then 

purged and the sample collected over a 15 second interval. The flask was then closed; the 

flask removed from the sampling train; shook for two minutes and then secured for transport 

to the laboratory. 

Upon arrival at the laboratory, the NO, samples are logged in, placed in a designated 

area and maintained at 72 "F for 24 hours to allow completion of the conversion of NO to 

NO, and absorption in the acidified peroxide reagent. The flasks are then shook to complete 

absorption; attached to a mercury manometer and the static pressure and temperature 

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

Oxides of nitrogen concentrations at the RTO Stack were determined in accordance 

with Methods 7E (Ibid). A slip stream of sample gas was withdrawn from the exhaust gas 

stream using a heated stainless steel probe equipped with a filter to remove interfering 

particulate material. The particulatefree gas was transported to the analyzers by means of 

1 



a heat-traced probe and filter assembly. After passing through the filter, the gas passed 

through a chilled condenser-type moisture removal system. The particulatefree dry gas was 

then transported to the analyzers with the excess exhausted to the atmosphere through a 

calibrated orifice which was used to ensure that the flow from the stack exceeds the 

requirements of the analyzers. A three-way valve on the probe was used to introduce 

standard gas for the "system bias check". 

The analog response of each analyzer was recorded with a strip chart recorder. The 

NO, analyzer was calibrated with National Specialty Gases (€PA Protocol 1 )  and Certified 

Master standard gases. The instrument was calibrated before and after each run as per €PA 

7E. The sample probe was moved through a threepoint traverse ( l b ,  3/6, 5/6 of the stack 

diameter) to measure oxides of nitrogen concentrations. 

Formaldehyde samples were collected using EPA Method 001 1 (SW 846 3rd Ed.). 
The samples were collected isokinetically using a Method 5 sampling train with an aqueous 

acidic 2,4dinitrophenylhydrazine absorbing solution and analyzed by high performance 

liquid chromatography. 

The total hydrocarbon (THC) concentrations were measured in accordance with €PA 
Method 25A (Ibid). A Ratfisch Model RS55 Heated Total Hydrocarbon Analyzer (Heated 

Flame Ionization Detector) was used to measure THC concentrations in the exhaust gas 

stream. The hydrocarbon analyzer was calibrated with zero gas and low, mid and high level 

calibration gases (propane in nitrogen) prior to and after each testing period. A strip chart 

recorder was used to record the analyzer response. 

Integrated flue gas samples were extracted with the particulate and formaldehyde 

samples 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. The integrated flue gas 

samples were also analyzed for carbon monoxide in accordance with €PA Method 10 

(NDIR). 

Bags with any detectable inleakage are discarded. 

.- G .  

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

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

appendices. 

3 
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2 SUMMARY AND DISCUSSION 

The important results of the results are presented in Tables 1 - 4. The particulate 
removal effiency averaged 70%. The formaldehyde removal efficiency averaged 65%. The 

total hydrocarbon removal efficiency averaged 99%. The oxides of nitrogen results are 

summarized in Table 6. 

No difficulties were encountered in the field by Interpoll Labs or in the laboratory 

evaluation of the samples which were conducted by Interpoll Labs. On the basis of these 

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

herein are accurate and closely reflect the actual values which existed at the time the test 

was performed. 

4 
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Table 3. Summary of the Results of the September 1, 1993 Carbon Monoxide 

Determinations on t h e m  at Louisiana Pacific Plant in Hayward, Wiscon- 

sin. 

Con centration Emission Rate 
Time (oom.d) (LB/HR) 

(INLET) 

1300-1404 

1440-154s 

1640-1 743 

Average 

(STACK) 
?9.S5?)b 1230-1405 

9 9 .  OS~G)01440-1543 

225 

443 

0.805 

1.49 

398 1.37 

355 1.22 

1 

, -5. 
0.005 

0.021 
7 8  .c17Y”h 1640-1743 0.016 



Table 4. Summary of the Results of the Formaldehvde Removal Efficiency Perfor- 

mance Test on the RTO at the Louisiana Pacific Plant in Hayward, Wisconsin. 

CONCENTRATION EMISSION RATE REMOVAL 
TIME (PPM,D) (LB/HR) EFFIC 

TestfRun Date fHRS) (Inlet) (Stack) (Inlet) (Stack) (%) 

311 09-02-93 1000-1 105 4.0 1.39 o.oi6i. o.00803 50 

312 09-02-93 1 145-1 250 4.0 0.80 0.0163 0.00455 72 
313 09-02-93 1320-1 425 5.2 0.97 0.021 9 0.00568 74 

Avg 4.4 1.05 0.0181 0.00609 65 

Table 5. Summary of the Results of the Total Hvdrocarbon Removal Efficiency Perfor- 

mance Test on the RTO at the Louisiana Pacific Plant in Hayward, Wisconsin. 

EMISSION RATE REMOVAL 

TIME (LBIHR) EFFICIENCY 
TestfRun Date fHRS) (Inlet) (Stack) (%) 

411 09-01-93 1315-1415 0.666 0.00567 99 

412 09-01-93 1450-1 550 0.596 0.00577 99 

413 09-01-93 1640-1 750 0.839 0.00582 99 

414 09-01-93 1835-1935 0.608 0.00582 99 

Avg 0.677 0.00577 99 

10 
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Table 6. Summary of the Results of the September 1, 1993 Oxides of Nitrogen 

Determinations on the RTO at Louisiana Pacific Plant in Hayward, Wiscon- 

sin. 

Concentration Emission Rate 

Time (Dom.d) (LB/HR) 

(INLET) 
1230-1 405 14 0.08 

1440-1 543 12 0.07 

1640-1 743 10 0.06 

Average 12 0.07 

(STACK) 
+YL% 1315-1415 26 0.224 

/ 25 V' 1450-1550 27 0.232 
-!- 5 'A 1 640-1 740 25 0.215 

J Z 0 - k  Average 26 0.224 



3 RESULTS 

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

moisture results are presented first followed by the computer printout of the particulate, 

carbon monoxide and formaldehyde determinations. 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 emission rates have been calculated using the product of the concentration times 

flow method. 

12 
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3.1 Results of Orsat and Moisture Determinations 
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I n t e r p o l 1  L a b s  R e p o r t  No. 3 - 9 9 2 4  
ARI - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i  s c o n s i  n 

T e s t  No. 1 
RTO I n l e t  

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

D a t e  o f  run 

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

Run 1 
0 9 - 0 1 - 9 3  

c a r b o n  d i o x i d e .  . . ......... 3 .20  

o x y g e n  .................... 1 7 . 7 0  

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

n i t r o g e n  . ................. 7 9 . 1 0  

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

2 .58  

1 4 . 2 7  

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

.................. 6 3 . 7 9  

1 9 . 3 6  

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 . .  ...... 2 9 . 2 2  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  27.05  

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

W a t e r  mass f l o w  . . . . . .  ( L B / H R )  574 

:. .:. 
. .  . . . . .  :. . 

FO 1 .ooo 

- 14 



I n t e r p o l l  L a b s  R e p o r t  NO. 3-9924  
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

D a t e  o f  run 

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

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

Run 1 
0 9 - 0 1 - 9 3  

3 . 2 0  

1 7 . 7 0  

0.00 

7 9 . 1 0  

2 . 5 4  

1 4 . 0 2  

0.00 

6 2 . 6 7  

2 0 . 7 7  

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  . . . . . . . .  2 9 . 2 2  

Wet m o l e c u l a r  w e i g h t . . . . . . . .  2 6 . 8 9  

s p e c +  fi c g r a v i t y . .  . . . . . . . . . .  0 . 9 2 9  

4 4 2 9 1  W a t e r  mass f l o w  . . . . . .  ( L 8 1 H R )  

. .  . .  .., . . . . . .  

1.000 F O  

15 



I n t e r p o l 1  Labs Report  No. 3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - Hayward 

Hayward, W i s c o n s i n  

T e s t  No. 2 
RTO I n l e t  

R e s u l t s  o f  Orsat & M o i s t u r e  A n a l y s e s - - - - -  Methods 3 & 4(tv/v) 

Date o f  run 

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

carbon d i o x i d e .  . . . . . . . . . . .  
oxygen  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  

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

FO 
:.. :.:.: 

carbon d i o x i d e . .  . . . . . . . . . .  
oxygen  .................... 
n i t r o g e n  . . . . . . . . . . . . . . . . . .  
w a t e r  vapor . . . . . . . . . . . . . . .  

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

Run 1 R u n  2 Run 3 
09-01-93 09-01-93 09-01-93 

3.10 

17.70 

79.20 

2.43 

13.87 

62.07 

21.63 

29.20 

26.78 

0.925 

635 

1.032 

3.70 

17.10 

79.20 

2.80 

12.95 

59.98 

24.27 

29.28 

26.54 

0.917 

692 

3.70 

17.10 

79 20 

2.79 

12.90 

59.77 

24.53 

29.26. 

26.51 

0.916 

721 

1.027 1.027 

16 
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I n t e r p o l 1  Labs  R e p o r t  No.  3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - Hayward 

Hayward ,  W i s c o n s i n  

-, . 

. . ~  .: .:.. . .  

T e s t  N O .  2 
RTO O u t l e t  

R e s u l t s  o f  Orsat & Moisture  Ana lyses - - - - -  Me thods  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 )  

FO 

Run 1 R u n  2 Run 3 
09-01-93  09-01-93 09-01-93 

3 . 5 0  

.17.00 

7 9 . 5 0  

2 . 8 4  

1 3 . 8 0  

6 4 . 5 5  

18.81 

2 9 . 2 4  

2 7 . 1 3  

0 . 9 3 7  

7 9 9  

1 . 1 1 4  

3 . 9 0  3 . 7 0  

1 6 . 5 0  16 .70  

7 9 . 6 0  7 9 . 6 0  

3 . 0 9  2 . 9 2  

1 3 . 0 6  1 3 . 2 0  

6 3 . 0 3  6 2 . 9 1  

2 0 . 8 2  20 .97  

2 9 . 2 8  29 .26 ,  

2 6 . 9 3  2 6 . 9 0  

0 . 9 3 0  0 . 9 2 9  

897  9 1 3  

1 . 1 2 8  1 . 1 3 5  
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T e s t  No. 3 
R T O  I n l e t  

R e s u l t s  o f  O r s a t  8 M o i s t u r e  Analyses-----Methods 3 S 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 )  

Run 1 Run 2 Run 3 
09-02-93 09-02-93 09-02-93 

c a r b o n  d i o x i d e . .  .. . .. . . . . . 4.20 

oxygen .................... 16.60 

n i t r o g e n  .................. 79.20 

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

\. 

:. ..: . ~. 

c a r b o n  d i o x i d e  . . . . . . . . . . . .  3.06 

oxygen .................... 12.09 

n i t r o g e n  . . . . . . . . . . . . . . . . . .  57.69 

w a t e r  v a p o r . . . . . . . . . . . . . . .  27.16 

D r y  m o l e c u l a r  w e i g h t  ..... . .. 29.34 

Wet m o l e c u l a r  w e i g h t  ........ 26.26 

S p e c i f i c  g r a v i t y . .  .. ..... ... 0.907 

W a t e r  mass f l o w  ...... (LB/HR)  0.00 

F O  1.024 

4.10 

16.60 

79.30 

2.98 

12.08 

57.70 

27.23 

29.32 

26.24 

0.906 

0.00 

3.90 

17 .OO 

79.10 

2.90 

12.66 

56.89 

25.55 

29.30 

26.42 

0.912 

0.00 

1.049 1.000 
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T e s t  No.  3 
R T O  O u t l e t  

R e s u l t s  o f  Orsat 8 U o i s t u r e  Analyses - - - - -Methods  3 S 4 ( t v / v ]  

. .  ...... 

Date  o f  run 

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

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

c a r b o n  d i o x i d e . .  . . . . . . . . . .  4.20  4 . 2 0  3.80 

o x y g e n .  . . . . . . . . . . . . . . . . . . .  1 6 . 1 0  1 6 . 2 0  1 6 . 6 0  

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

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

c a r b o n  d i o x i d e . .  .......... 3 . 2 8  3 . 2 4  2 . 9 9  

o x y g e n  .................... 1 2 . 5 7  1 2 . 4 9  1 3 . 0 7  

n i t r o g e n  . . . . . . . . . . . . . . . . . .  6 2 . 2 4  6 1 . 3 5  6 2 . 6 8  

w a t e r  v a p o r . . .  . . . . . . . . . . . .  2 1 . 9 1  2 2 . 9 3  2 1 . 2 5  

Dry m o l e c u l a r  w e i g h t .  ....... 2 9 . 3 2  2 9 . 3 2  2 9 . 2 7  

Wet m o l e c u l a r  w e i g h t  . . . . . . . .  2 6 . 8 4  2 6 . 7 2  2 6 . 8 8  

S p e c i f i c  g r a v i t y .  . . . . . . . . . . .  0 . 9 2 1  0 . 9 2 3  0 . 9 2 8  

Water mass f l o w . .  . . . .  ( L B / H R )  0.00 0.00 0.00 

F O  1 . 1 4 3  1 . 1 1 9  1 . 1 3 2  



3.2 Results of Particulate Determinations 
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A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

T e s t  No.  1 
RTO I n l e t  

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 - - - - - - -  W e t h o d  5 

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 )  

S t a t i c  p r e s s u r e . .  . . .  . ( I N . W C )  
C r o s s  s e c t i o n a l  a r e a  (SQ.FT)  
P i t o t  t u b e  c o e f f i c i e n t . . . . . .  

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

.......... c o l l e c t e d ( g r a m s )  

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 . .  

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

. . . . . . .  
( I N .  H G )  
( I N .  W C )  
( D E F - F )  

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 )  
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 )  

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

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

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/ACFl  
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 
09-01-93 

920/1023 

-0.12 
0.92 
.840 

0.0 
219.0 
32.0 

251.0 

2.2503 

0.9972 
28.86 
2.47 
74.5 

51.59 
49.30 

60.00 
.415 
196 

1363 
853 

94.6 

0.44071 
0.70424 

5.15 

2 1  



I n t e r p o l 1  L a b s  R e p o r t  No. 3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i  s c o n s i  n 

T e s t  
L i n e  

Resu  

No. 1 
1 D r y e r  E F B  S t a c k  

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

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)  

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

c o n d e n s e r  . . . . . . . . . . . . .  ( M L )  
i m p i n g e r s  . . . . . . . . . .  ( G R A M S )  
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 . . ( I N . H G  
A v g .  o r i f . p r e s . d r o p .  . ( I N . W C  
A v g .  g a s  m e t e r  t e m p . . ( D E F - F  

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 
s t a n d a r d  c o n d i t i o n s .  (DSCF 

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

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

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

D EG- F 

. . ... 
(ACFM 
DSCFM 

. . . (  s 

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  . . . . . . . . . . . .  (GRIACF 
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/HA 

Run 1 
09-01-93 

920/1025 

-0.12 
27.49 
.040 

0.0 
218.0 
18.0 

236.0 

0.2931 

1.0011 
28.86 
1.73 
71.7 

44.08 
42.44 

60.00 
.249 
238 

104199 
60220 

95.6 

0.06156 
0.10657 

55.01 
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A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

T e s t  No. 2 
RTO I n l e t  

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

D a t e  o f  r u n  

T i m e  r u n  s t a r t / e n d . .  . . . (HE'S) 

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

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

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

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

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 .  
s t a n d a r d  c o n d i t i o n s .  

T o t a l  s a m p l i n g  t i m e . .  
N o z z l e  d i a m e t e r  . . . . . .  
A v g . s t a c k  g a s  t e m p  . .  
V o l u m e t r i c  f 1 ow r a t e .  

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

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

. . ( C F )  
(DSCF)  

. ( M I N )  

. . ( I N )  
D E G - F )  

. . . . . .  
(ACFM) 
DSCFM) 

. . .  ( % )  

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

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

.. 

. .. :. :.. .. .: 

Run 1 Run 2 Run 3 
09-01-93 -09-01-93 09-01-93 

1300/1404 1440/1545 1640/1743 

-0.15 -0.15 -0.15 
0.92 0.92 0.92 
.840 .840 .840 

0.0 0.0 0.0 
201.0 229.0 235.0 
15.0 11.0 14.0 

216.0 240.0 249.0 

0.7191 

0.9972 
28.86 
1.40 
86.9 

39.61 
36.90 

60.00 
.353 
201 

1358 
820 

101.8 

0.18139 
0.30067 

2.113 

0.3708 

0.9972 
28.86 
1.26 
87.2 

37.94 
35.31 

60.00 
. 3 5 3  
201 

1319 
769 

103.8 

0.09451 
0.16203 

1.069 

0.2667 

0.9972 
28.86 
1.35 
89.8 

38.98 
36.11 

60.00 
.353 
198 

1354 
791 

103.2 

0.06655 
0.11395 

0.773 
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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 .  3-9924 
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H a y w a r d ,  W i  s c o n s i  n 

T e s t  No. 2 
R T O  O u t l e t  

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

.. 

D a t e  o f  r un  

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

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

c o n d e n s e r  . . . . . . . . . . . . .  (ML 
i m p i n g e r s  . . . . . . . . . .  (GRAMS 
d e s i c c a n t  . . ... ; . . . . (GRAMS 
t o t a l  . . . . . . . . . . . . . .  (GRAMS 

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

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

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

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

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

. ( M I N I  

. . ( I N )  
DEG-F) 

. . . . . .  
(ACFM) 
DSCFM) 

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

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

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

Run 1 
09-01-93  

1 2  30 / 1405  

-0 * 08 
2 . 0 2  . a40 

0 . 0  
1 7 7 . 0  

1 2 . 0  
1 8 9 . 0  

0 .1201  

1 . 0 0 1 1  
2 8 . 8 6  

1 . 4 4  
8 0 . 7  

40 .66  
3 8 . 4 7  

60.00 
.438  

3 1 8  

2314 
1230 

100.8 

0 . 0 2 5 5 9  
0 . 0 4 8 1 8  

0 .508  

Run 2 
09-01-93 

1 4 4 0 /  1 5 4 3  

-0.08 
2 . 0 2  
. E 4 0  

0 . 0  
2 0 4 . 0  

1 3 . 0  
2 1 7 . 0  

0 . 0 7 2 4  

1.0011 
28 .86  

8 4 . 3  
1 . 4 8  

4 1 . 4 0  
3 8 . 9 1  

60.00 
. 4 3 8  
316 

2340 
1216  

1 0 3 . 1  

0 . 0 1 4 9 1  
0 . 0 2 8 7 1  

0 . 2 9 9  

R u n  3 
09-01-93 

1 6 4 0 / 1 7 4 3  

-0.08 
2 . 0 2  
.E40 

0 . 0  
204 ;O 

15.0 
2 1 9 . 0  

0.0533 

1 . 0 0 1 1  
2 8 . 8 6  

1 . 4 8  
8 3 . 8  

41 .37  
38 .92  

6 0 . 0 0  
. 4 3 8  

313  

2355 
1227 

1 0 2 . 2  

0 . 0 1 1 0 0  
0 . 0 2 1 1 3  

0 . 2 2 2  

24 



3.3 Results of Oxides of Nitrocen Determinations 
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A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

/' - 

T e s t  No .  3 
RTO I n l e t  

R e s u l t s  of  O x i d e s  of N i t r o g e n  (NOx 

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  . . . . . . . . . . . . . . .  
Vo lume o f  f l a s k  . . . . . . . . .  (ML 

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  . . . . . . . . .  (1N.HG 
f l a s k  vacuum ....... ( 1 N . H G  
f l a s k  a b s .  p r e s s  . . . (  I N . H G  

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

f l a s k  t e m p e r a t u r e . . ( 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 . ( I N . H G  
f l a s k  a b s .  p r e s s  . . . (  I N . H G  

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

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

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

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

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

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

D e t e r m i n a t i o n s - - - - - - - - -  Method 7 

Run 1 A  

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

8 
2 0 8 8  

7 7  .OO 
2 8 . 8 6  
2 7 . 5 0  

1 . 3 6  

7 6 . 0 0  
2 9 . 2 3  
- 2 . 2 0  
2 7 . 0 3  

1 7 4 3  

2 1 . 6 3  

7 2 . 5  
5 3 . 8  

0 . 0 1 3 5  
3 1  
1 6  
1 3  

0 . 0 9  

Run 1 8  

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

9 
2 0 8 0  

7 8 . 0 0  
2 8 . 8 6  
2 7 . 6 0  

1 . 2 6  

7 6 . 0 0  
2 9 . 2 3  
-0.80 
2 8 . 4 3  

1 8 3 8  

2 1 . 6 3  

6 3 . 0  
46 .7  

0.0111 
2 5  
1 3  
10 

0.08 

Run 1 C  

0 9  -0 1 - 9  3 
1 3 3 0  

10 
2 0 6 3  

7 9 . 0 0  
2 8 . 8 6  
2 7 . 7 0  

1 . 1 6  

7 6 . 0 0  
2 9 . 2 3  
-1.80 
2 7 . 4 3  

1 7 6 2  

2 1 . 6 3  

6 2 . 0  
4 6 . 0  

0 . 0 1 1 4  
2 6  
1 4  
11 

0.08 

Run 1 D  

0 9 - 0 1 - 9 3  
1 4 1 0  

11 
2 0 6 2  

7 9 . 0 0  
28'. 86 

1 . 2 6  
27.. 6 0  

7 6 . 0 0  
2 9 . 2 3  
-1.80 
2 7 . 4 3  

1 7 5 5  

2 1 . 6 3  

6 0 . 5  
4 4 . 9  

0 . 0 1 1 2  
26 
1 3  
1 0  

0.08 

26 
.. 



I n t e r p o l l  L a b s  R e p o r t  No. 3 - 9 9 2 4  
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

T e s t  No.  3 
RTO I n l e t  

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 

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

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

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

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

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

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

f l a s k  a b s .  p r e s s  . . .  ( I N . H G )  

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

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

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

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

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

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

1 4 4 0  

1 2  
2 1 1 1  

8 2 . 0 0  
2 8 . 8 6  
2 7 . 7 0  

1 . 1 6  

7 6 . 0 0  
2 9 . 2 3  
- 0 . 7 0  
2 8 . 5 3  

1 8 8 0  

2 4 . 2 7  

6 0 . 5  
4 4 . 9  

0 . 0 1 0 4  
2 4  
1 2  

9 

0 . 0 7  

Run 2 9  

0 9 - 0 1 - 9 3  
1 4 5 0  

2 6  
2 0 3 5  

8 3 . 0 0  
2 8 . 8 6  
2 7 . 6 0  

1 . 2 6  

7 6 . 0 0  
2 9 . 2 3  
- 1 . 4 0  
2 7 . 8 3  

1 7 5 9  

2 4 . 2 7  

4 9 . 0  
3 6 . 4  

0 . 0 0 9 0  
2 1  
11 

8 

0 .06  

Run 2C 

0 9 - 0 1 - 9 3  
1 5 1 2  

1 3  
2 0 6 0  

8 2 . 0 0  
2 8 . 8 6  
2 7 . 6 0  

1 . 2 6  

7 6 . 0 0  
2 9 . 2 3  
0.00 

2 9 . 2 3  

1 8 7 4  

2 4 . 2 7  

7 0 . 0  
5 1 . 9  

0 . 0 1 2 1  
2 8  
1 4  
11 

0.08 

Run 2 0  

0 9 - 0 1 - 9 3  
1 5 5 4  

15 
2 0 4 5  

8 2 . 0 0  
2 8 . 8 6  

1 . 3 6  
2 i .  50 

7 6 . 0 0  
2 9 . 2 3  
- 3 . 0 0  
2 6 . 2 3  

1 6 5 4  

24 .27  

4 7 . 5  
3 5 . 2  

0 . 0 0 9 3  
2 1  
11 
8 

0.06 

27 
~ 



I n t e r p o l l  L a b s  R e p o r t  No. 3 - 9 9 2 4  
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

, -. I .  

I.. 

. .  
:. :::: . .  

T e s t  No. 3 
R T O  I n l e t  

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 3A 

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

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

D a t a :  t i m e  o f  samp l ing  

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 . H G )  
f l a s k  vacuum.  . . . . . .  (1N.HG)  
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 . . ( O 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 . ( I N . H G )  
f l a s k  a b s .  p r e s s  . . . (  I N . H G )  

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

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

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

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

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

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

~~ 

1 6 4 0  

1 6  
2 0 6 7  

81.00 
2 8 . 0 6  
2 7 . 5 0  

1 . 3 6  

7 6 . 0 0  
2 9 . 2 3  
- 0 . 8 0  
2 0 . 4 3  

1820 

2 4 . 5 3  

38 .5  
2 8 . 6  

0 . 0 0 6 9  
1 6  

8 
6 

0.05 

Run 3 8  

09-01-9.3 
1 6 5 0  

7 4  
2 0 7 1  

80.00 
2 8 . 8 6  
2 7 . 6 0  

1 . 2 6  

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

1 6 4 8  

2 4 . 5 3  

4 9 . 0  
3 6 . 4  

0 . 0 0 9 6  
22 
1 2  

9 

0 . 0 7  

Run 3c 

0 9 - 0 1 - 9 3  
1 7 1 5  

7 5  
2 0 6 6  

7 7 . 0 0  
2 0 . 8 6  
2 7 . 6 0  

1 . 2 6  

7 6 . 0 0  
2 9 . 2 3  
- 1 . 4 0  
2 7 . 0 3  

1 7 8 5  

2 4 . 5 3  

50 .0  
3 7 . 1  

0 . 0 0 9 1  
2 1  
11 

8 

0 . 0 6  

Run 3 0  

0 9 - 0 1 - 9 3  
1 7 4 0  

8 1  
2 0 9 3  

75.00 
2 8 . 8 6  
2 7 . 5 0  

1 . 3 6  

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

1 6 7 2  

2 4 . 5 3  

4 3  .O 
3 1 . 9  

0.0083 
1 9  
10 

8 

0 . 0 6  
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3.4 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. 3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

T e s t  No. 2 
R T O  I n l e t  

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 

D a t e  

T i  me 

T o t a  

Mo i  s 

Run 1 Run 2 

o f  run  09-01-93 09-01-93 

run s t a r t / e n d  . . . . . (  H R S )  1300-1404 1440-1545 

s a m p l i n g  t i m e  . . . .  ( M I N )  60.0 60.0 

u r e  c o n t e n t  . . . . . .  ( % V / V )  21.63 24.27 

02 C o n c e n t r a t i o n  . . . . . .  ( % V / V )  17.70 17.10 

V o l u m e t r i c  f l o w  r a t e  (DSCFMJ 820 769 

CO c o n c e n t r a t i o n  ............ 
(GR/DSCF) . . ............... 0.1145 0.2254 
(MG/OSCM) . . . . . . . . . . . . . . . . .  262.13 516.09 
(PPM-WET) . . . . . . . . . . . . . . . . .  176.33 335.40 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  225.00 443 .OO 
(PPM-DRY @ 7% 02) . . . . . . . . .  954.55 1590. 

C O  e m i s s i o n  r a t e  ..... ( L B / H R )  0.805 1.486 

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  

R u n  3 

09-01-93 

1640- 17 43 

60.0 

24.53 

17.10 

791 

0.2025 
463.67 
300.37 
398.00 
1428. 

1.373 

30 



I n t e r p o l 1  Labs  R e p o r t  No. 3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i s c o n s i n  

T e s t  No.  2 
RTO S t a c k  

- 

Resu 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  io 

. ,  
! . ,  

; i.--,, 
i !  , . . ,. , . -  . . .  
- 

i 
-., 
. .  

::.: . ::: 

D a t e  o f  run  

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

T o t a l  s a m p l i n g  t i m e  ... 

M o i s t u r e  c o n t e n t . .  . . .. 
02 C o n c e n t r a t i o n .  . . ... 
V o l u m e t r i c  f l o w  r a t e  

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

. ( M I N )  

( % V / V )  

( % V / V )  

DSCFM) 

. . . . . .  
(GR/DSCF) ................. 
(MG/DSCM) ................. 
(PPM-WET) . . . . . . . . . . . . . . . . .  
( P P M - D R Y )  . . ............... 
( P P M - D R Y  C 7% 02) ......... 

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

Run 1 

09-01-93 

2 30- 1405 

60.0 

18.81 

17.00 

1230 

0.0005 
1.17 
0.81 
1.00 
3.50 

0.005 

Run 2 Run 3 

‘0 9 -0 1 - 9 3 0 9 -0 1 - 9 3 
440-1543 1640-1743 

60.0 60.0 

20.82 20.97 

16.50 16 ..70 

1216 1227 

0.0020 0.0015 
4.66 3.50 

0.021 0. 0 1 6  

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

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

3 1  



~ ~ 

I n t e r p o l l  L a b s  R e p o r t  No.  3-9924 
ARI - ~ o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d .  W i s c o n s i n  

T e s t  N O .  3 
RTO O u t l e t  

EPA M e t h o d  0011 R e s u l t s  o f  F o r m a l d e h y d e  T e s t s  -------------- 

, I  

D a t e  o f  r u n  

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

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

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

F o r m a l d e h y d e  i n  s a m p l e .  . ( u G )  

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

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

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

V o l u m e t r i c  f 1 ow r a t e  ........ 
a c t u a l . .  . . .......... ( A C F M )  
d r y  s t a n d a r d  . . . . . . .(  DSCFM) 

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

CH20 c o n c e n t r a t i o n .  ......... 
( G R / D S C F )  . . ............... 
( M G / O S C M )  ................. 
( P P M - D R Y )  . . . . . . . . . . . . . . . . .  
(PPM-WET)  . . . . . . . . . . . . . . . . .  

CH20 e m i s s i o n  r a t e . .  . ( L B / H R )  

CH20 = F o r m a l d e h y d e  

Run 1 
09-02-93  

1000/ 1106  

-0 .08 
2 . 0 2  
. E 4 0  

' 0.0  
2 9 0 . 0  

1 4 . 0  
3 0 4 . 0  

2500 

1.0011 

2 . 5 2  
7 4 . 4  

2 8 - 5 6  

5 3 . 7 8  
5 1 . 0 9  

60.00 
. 4 9 8  

3 3 1  

2477 
1 2 3 3  

1 0 3 . 2  

0.0008 
1 . 7 4  
1 . 3 9  
1 .09 

0.00803 

Run 2 
09-02-93  

1 1 4 5 / 1 2 4 9  

-0. oa 
2 . 0 2  
. 8 4 0  

0 .0  

2 9 . 0  
3 1 6 . 0  

1 4 0 0  

2 8 7 . 0  

1.0011 
2 8 . 5 6  

2 . 4 2  
7 6 . 9  

5 2 . 9 9  
5 0 . 0 9  

60.00 
. 4 9 8  
3 3 1  

2496 
1 2 2 s  

1 0 1 . 9  

0 . 0 0 0 4  
0 . 9 9  
0.80 
0 . 6 1  

0 . 0 0 4 5 5  

Run 3 
09-02-93  

1 3 2 0 / 1 4 2 5  

-0.08 
2 . 0 2  
. 8 4 0  

0 . 0  
2 7 0 . 0  

17 .0  
287 .0  

1700 

1.0011 
2 8 . 5 6  

2 . 4 9  
8 6 . 6  

5 3 . 9 9  
5 0 . 1 4  

60.00 
. 4 9 8  

3 3 3  

2515 
1 2 5 8  

9 9 . 3  

0.0005 
1 . 2 1  
0 . 9 7  
0 . 7 6  

0 . 0 0 5 6 8  

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 S 4 t t r e  r e p o r t e d  v a l u e  



APPENDIX A 

RESULTS OF VOLUMETRIC FLOW RATE DETERMINATIONS 



I n t e r p o l 1  L a b s  R e p o r t  No.  3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

H a y w a r d ,  W i  s c o n s i  n 

T e s t  No. 2 
R T O  O u t 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  D e t e r r n l n a t i o n - - - - - - -  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 )  . I  

Duct 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 )  

09-0 1-93 

1150 

28.86 

.84 

2 

20 

Round 

19.25 

2.02 

UP 

- .08 
3 20 

18.81 

A v g .  l l n e a r  v e l o c i t y  .....( FT/SEC)  22.7 

Gas d e n s i t y  .............. ( L B / A C F )  . 0 4 5 9 9  

M o l e c u l a r  w e i g h t .  ..... (LB/LBMOLE)  29.24 

Mass f l o w  o f  g a s  .......... ( L B / H R )  7 6 1 0  

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) 

2756 
1462 

A- 1 



I n t e r p o l 1  L a b s  R e p o r t  No. 3-9924 
A R I  - L o u i s i a n a  P a c i f i c  - H a y w a r d  

Hayward ,  W i s c o n s i n  

T e s t  No. 3 
RTO O u t l e t  

R e s u l t s  of V o l u m e t r i c  F l o w  R a t e  D e t e r m i n a t i o n - - - - - - -  M e t h o d  2 

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

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

o n  . . . . . . . . . . . .  
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  PO 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  ........... ( IN.WC)  

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

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

09-02-93 

945 

28.56 

.84 

2 

20 

Round 

19.25 

2.02 . 

U P  

- .oa 

313 

21.91 

Avg .  l i n e a r  v e l o c i t y  .....( FT/SEC)  20.1 

Gas d e n s i t y  .............. ( L B / A C F )  .04543 

M o l e c u l a r  w e i g h t  . . .... (LB/LBMOLE)  29.32 

Mass f l o w  o f  g a s  .......... 

V o l u m e t r i c  f l o w  r a t e . .  .... 
a c t u a l  .................. 
d r y  s t a n d a r d . .  . . i .  ..: ... 

L B / H R )  

. . .... 
(ACFM) 
DSCFM) 

6653 

2441 
1243 

A-2  
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INTERPOLL LARORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

I Date Test / Hun - - 
Job 
Source - fl-r6. ZHLft No. of traverse p o i n t s 2 4  - Method 5 Filter holder: 6 U S S  Filter type: Y’  c . K  

Sample Train Leak Check: 

Pretest: 0.02 cfm at 15 in. Hg. (vac) a - 
Postest : - - -a* cfm at /p in. Hg. (vat) 

Particulate Catch Data: 

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

I No. of probe wash bottles: 
Sample recovered b y :  0. Knfr/u&J 

~ 

I 

I 
Condensate Data: 

I 

i 
-. 
.. 

Integrated Gas Sampling Data: 8 
I Bag Pump NO. . z Y ~  BO,: NO. @ Bag No. 

Rag Material: %layer Aluminized Tedlar Size: 4- 

Pretest lea): check: .Oa cc/min at 22- in. Hg. 

Time start: 64m (HRS) Time end: / O 3 3  (HRS) 

Sampling rate: 

S/N of 0- Analyzer used to monitor train Outlet: - 
Z/do cc/min Operator: D. k?RZ/JULJ 

3 
J 

CF-CiZT 

B-1 
S-0046RR 
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INTERPOLL LABORATORIES - EPA METHOD 2 F IELO DATA SHEET 

.- 

Job A P  dHkjARC) 

S o u r c e L b / F  I Q f l ~ s ~ ?  et3 
T e s t  2 Run a D a t e  - 1  - 9 3  
S t a c k  d imen.  7 /  I N .  

D r y  b u l b d  * F  Wet b u l b / . * F  

Manometer:  K R e g .  Exp. 0 E l e c .  

B a r o m e t r i c  p r e s s u r e  -IF ? + i n  Hg 
S t a t i c  p r e s s u r e  +-4 _. . I  Ai n WC 

P i t o t  N o . 3  b’ h C p  , y d  

- 

- 
O p e r a t o r s  QMJF S < o d f i l P  

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

E 1 e v a t  1 on 

hC 

“CT 4 5  A 

:e - 



INTERPOLL LAPORATORIES EPA METHOD 5/17 SAMPLE LOG SHEET 

Date 9 - / - 4 3 T e s t  Run A 
I l=i=f% DAYFfi ? I &   NO. of t r a v e r s e  p o i n t s  + - Job 1.c #,+y bJ%RO 

Source ,L./Np c 
Method '< F i l t e r  h o l d e r :  6 - u  S 5  F i l t e r  t y p e :  yW R J & ~  

/5/ 6- 
Sample T r a i n  Leak Check: 

a- Pretest:  { 0.02 cfm a t  15 i n .  Hg. ( v a c )  
Postest :  - ,On c f m  a t  /hn. Hg. ( v a c )  

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

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

a c e t o n e  
o t h e r  ( 5 )  

! Rorl A-N 4 'vat-S 
- IF 
No. of  p r o b e  wash b o t t l e s :  
Sample  r e c o v e r e d  by: L?/+ 

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

I t e m  

Impinge r  No. l( 

I " 
Condenser  

Weight  (g)  

Final T a r e  D i  f f e r enc f  

a 
D e s i  c c a n t  

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

Hag Pump NO. 3/ 4  ox NO. / b  Bag NO. / 
Bag Material: 5 - l aye r  a l u m i n i z e d  T e d l a r  Size: 4 3  

Pretest  leal: check:  100 cc /min  a t  6 n .  Hg. 

T i m e  s t a r t :  0 9  (HRS) Time end: /a > . T ( H R S )  

Sampl ing  ra te :  +DO c c / m i n  O p e r a t o r :  _O tf 
S/N of 0, A n a l y z e r  u s e d  to moni to r  t r a i n  o u t l e t :  LL 

I 

CF-023 

0-4 'S-0046RR 





- __ - 
INTERTOLL LABORATORiIES - EPA METHOD 2 F IELD DATA SHEET 

.. 
. .  

. .  . .  . .  

J o b  i - P .  //dp549 
Source  ,Q.To. Z j l L W  

T e s t  2 Run 0 D a t e  9/1/43 
S t a c k  d l m e n .  I ? I' I N .  

D r y  b u l b  - * F  Wet b u l b  __ 'F  

Manometer:  6 3  ~ x p .  E l e c .  
Baromet r l  c p r e s  sure zP*F6 I n  Hg 

II D r a u i  ng 
o f  T e s t  S i t e  

. .  

R o r  n o t h i n g  - r e g .  manometer; S- expanded;  € = e l e c t r o n i c  S-3921 

.. . 6-6 . .  
~ 



INTERFOLL LABORATORIES Em METHOD 3/17 S4)PIPLE LOG SHEET 

S a m p l e  T r a i n  Leak C h e c k :  

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. (vacf  
P o s t e s t :  - - -000 c f m  a t  & i n .  Hg. ( v a c )  [s 

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

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

\ 3 a c e t o n e  P~OSZL ~ 0 2 2 4 ~ 5  
& / I  0 other (s )  - 

I No. of p r o b e  uash bot t les :  
Sample r e c o v e r e d  by: b. KL?&J~JJII'J 

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

_- 
1 

D i f f e r e n c e  .. .. 

e s a c c a n  

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

hag pump No. Z L I   ox .No. 8 Bag No- I 

T i m e  s ta r t :  ' / j b 0  (HRS) T i m e  end: r f b q  (ms) 

Bag material: 5-layer Aluminized T e d l a r  Size: 5 
P r e t e s t  l e a k  c h e c k :  .03 cc /min  a t  /L i n .  Hg. 

Sampl ing  rate: 400 cc /min  Opera to r :  D. & z ~ ~ J J '  
S/N of O2 A n a l y z e r  u s e d  to moni tor  t r a i n  o u t l e t :  3 . . .  . . .  

CF-023 

- -  S-0046RR 
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.. . . .  

,_~... 

. .  
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INTERPOLL LAHORaTORIES E- METHOD 5/17 SfiMPLE LOG SHEET 

Date 411143 Test J- t J o b  L. f l  / #AY/..A&D - yf - 
Source f2.r:o m L2-T NU. of traverse points 
nethod c- Filter holder: 6 L b S S  Filter type: 4. 6 4  

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 1,s in. Hg. (vac) Q 
.OOD cfm at /b in. Hg. (vac) 8 postest : - - 

Particulate Catch Data: 

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

No. of probe uash bottles: 
Sample recovered by: 0 .  rjazrJur6.J 

1 

Condensate Data: 

~~ 

Condenser 

Desiccant 1307 i L.% / I  

Integrated Gas Sampling Data: 

B a g  pump No. 2d R NO. 8 Bag No. L 
Hag Haterial: +layer Llluminized Tedlar Size: % 

Pretest leak check: -O0  cc/min at d.1 in. Hg. 

Time start: '/qlfo (HRS) Time end: /Lvr(HRS) 

Sampling rate: ~ U O  

S/N of O~ Analyzer used to monitor train outlet: 3 
cc/min Operator: b. &&dJAhJ 

CF-023 

' S-0046RR 





INTERFOLL LABORATORIES E W  METHOD 5/17 SAMPLE L O G  SHEET 

.. .. . 

Sample Train Leak Checkr 

Pretest: { 0.02 cfm at 15 in. Hg. (vac) & 
Postest: - - -DODcfm at & in. ng. (vac) B 

Particulate Catch Data: 

No.5 of filters used: 

1 
No. of nrobe uash bott es: I 

~ 

Sample recovered by: D. Ynr+&JA--J 

Condensate Data: 

Integrated Gas Sampling Data: 

a 0 3 Bag Pump No. Box No. 0 Bag No. 

Hag Material: %layer Aluminized Tedlar Size: 4 s  

Fretest leal: check: .D cc/min at la in. Hg. 

Time start: 'kqo (HRS) Time end: @-/3 (HRS) 

Sampling rate: cc/min Operator: D. ~ z ~ # J J  
S/N of 0, Analyzer used to monitor train Outlet: 1 . . .  . .... . .  

CF-023 

' S-W46RR 
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Interpol 1 Laboratories 
(612)786-6020 

EPA Method 7 Sample Collection 
Field Data Sheet 

Job L p /// c l / w l r A  Date Y / / / Y ~  Bar. Pressure 28''86 IN.HG. 
Test LoLatibn R.T.0 Fuel Type h ' ~ ~  Sample Train No. C K - Z d  

I f  
- 

I .I I< Technician 5 r,-,kk Pump No. 

Leak Rate 
<0.4 IN.HG./MIN. 

M Y e s  ff No 

W Y e s  D NO 

0 Yes G' No 

a Yes ff No 
ff Yes No 

0 Yes ff No 
ff Yes ff No 

D Yes U No 

ff Yes E7 No 
ff Yes No 

ff Yes NO 

U Yes U NO 
ff Yes a No 
L7 Yes D No 

ff Yes ff No 
U Yes No 

L7 Yes ff No 



~~ 

INTERPOLL LABORATORIES - E P A  WETHOO 2 FIELD DATA SHEET 

Source R r o  o c l 7 - K  

T e s t  2 Run D a t e  

S t a c k  d i m e n .  

D r y  b u l b s  *F Wet bulb /& * F  

Manometer :  0 Reg.  &Exp. 0 E l e c .  

B a r o m e t r i c  p r e s s u r e  336LAb i n  Hg 

S t a t i c  p r e s s u r e  - ~ O Y  

... 

R o r  n o t h i n g  - r e g .  manometer; S- expanded: E - e l e c t r o n f c  S-3921 
.. . . 6-14 . . .  

~ ~ ~~ - 



. .  
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INTERF‘OLL L6lPORATORIES Em METHOD 5/17 S4WPLE LOG SHEET 

h l A  1/ Job L- P. dJAIPf) D a t e  9 - / - 9 3  T e s t  3, Run 
No. of t r a v e r s e  p o i n t s  r,c c ao- 

L’&=S F i l t e r  t y p e :  e.p 
P‘ 

S o u r c e  d Y /  r 3 -  
Method ,T F i l t e r  h o l d e r :  

S a m p l e  T r a i n  L e a k  Check: 

P r e t e s t :  < 0.02 c f m  a t  15 i n .  Hg. ( v a c )  $, 
P o s t e s t :  - &Q cfm at  2 i n .  Hg. ( v a c )  & 

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

--. No.5 of f i l t e r s  u sed :  Recove ry  s o l v e n t  ( 5 )  

a acetone 
D o t h e r t s )  

.-c+B 7 

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: /u 

w -  

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

G99 I 177 Impinger  No. 3 
I 

Condenser  

D e s i c c a n t  /3=i> 1” - /3Y7 

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

Bag Pump NO. 3 . 1 ~   ox NO. A- ~ a g  No. 2 
Bag 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 :  5 
Pretest l ea l :  check:  ,M cc/min a t  2~- i n .  Hg. 

l i m e  s t a r t :  )= 0 (HRS) Time end: /+UT- (HRS) 

Sampl ing  r a t e :  +Q W c c / m i n  Opera to r :  Q H  
S/N of O= h n a l y z e r  u s e d  t o  moni tor  t r a l n  o u t l e t :  /z - 

CF-023 

8-15 
S-0046RR 
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. .  

INTERFOLL LAPORATORIES E M  HETHOD 5/17 SAflPLE LOG SHEET 

&A7 Date 97/43 Test K u n z  - 
Source ao- -- No. of traverse points 
Job A P. 
nethod f d  FllteTk$lder: c,+C< Filter type: 6 i= 

R 
- 

Sample Train Leak Ch@ckl 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) J5 
Postest: a c f m  at in. Hg. (vac) Jf, 

Particulate Catch Data: 

N D . ~  of filters used: Recovery solvent ( 5 )  

acetone # other(s) 
SMg' 

No. of probe uash bottles: / 
Sample recovered by: &/A ' 

Condensate Data: 

I / 3 / 3  I 
I 

Desiccant /!3 

Integrated Gas Sampling Data: 

Bag Pump NO. 316 BOX NO. /& Bag No. 2 
Bag Haterial: 5-laver Qluminized Tedlar Size: 

Pretest l e a k  check: cc/nin at - =in. Hg. 

Time start: ' / 2 3 J  (HRS) Time end: / q B T ( H R S )  

Sampling rate: +~+d cc/min Operator: G& 

S/N of Q= Analyzer used to monitor traln outlet: /a 
CF-027 

- _ -  5 -0046RR 
I 8-11 



. .  . .  



INTERPOLL LAPORATORIES ErC\ HETHOD 5/17 SClHPLE LOG SHEET 

D a t e  9-  1-95 T e s t  2 Run 3 
Filter t ype :  e A t 0  A n l - L r  NG. of traverse p o i n t s  

Job A P -  &A YLtlARO 
2 5 

S o u r c e  
Method Fil-ter' h o l d e r :  

Y / /  
Sample T r a i n  Leak Check: 

P r e t e s t :  ( 0.02 c f m  a t  15 i n .  Hg. ( v a c )  w 
P o s t e s t :  - - *OO c f m  at -in. Hg. (vac)  & 

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

NG.S of f i l t e rs  used: Recovery s o l v e n t  ( 5 )  

fi a c e t o n e  
0 othercs) 

r 4 r 9  

I No. of probe w a s h  b o t t l e s :  
Sample r e c o v e r e d  by: C& 

Condensa te  Data: 

D i f f e r e n c e  

Des iccan t  

I n t e g r a t e d  Gas Sampling Data: Rod A f i A 4 2 E Q  

bag Pump No. 3/8 Bo,: No. 4 Bag No. - /  

Bag nater ia l :  5- laver  Plluminized Tedlar  Size: 

P r e t e s t  lea): check: I do cc/min a t  L r i n .  Hg. 

T i m e  s t a r t :  -/bV4/0 1HRS) T i m e  end: 179.3 (HRS)  

Sampling rate: 4 0 d  cc/min Operator :  0t/L 
5/N of O= Analyzer u s e d  t o  monitor t r a i n  o u t l e t :  _/13- 

CF-027 

B-19 5-0046 RR 





I N T E R P O L L  L A B O R A T O R I E S  - €PA METHOD 2 F I E L D  DATA SHEET 
Job L. P / ~ ~ y f l / d a o  
S o u r c e  R.7.U. 5 M L P r  

T e s t  3 Run 0 D a t e  4 / 2 / 4 3  
S t a c k  d imen.  1 3 @  I N .  

D r y  b u l b  218 O F  Wet b u l b  O F  

Manometer :  ff E x p .  CI E l e c .  

B a r o m e t r i c  p r e s s u r e  2 g - G  i n  Hg 

- 

L 
S t a t i c  p r e s s u r e  i n  wc 
0 e ,.at y 2 E  8/rcN& h Y7fVZ f/zrL2 

P i t o t  N O .  24- a &  c p  . sq 

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

E l e v a t i o n  
V iew 

D r a w i n g  - o f  T e s t  S i t e  ’ - 

-21 R o r  n o t h i n g  = r e g .  manometer ;  S= e x p a n d e d ;  € - e l e c t r o n i c  5-3921 



-_-- 

Oall 
INTEFPOLL LWORATORIES EPCI METHOD !5dW SFIMPLE LOG SHEET 

Date qh(93 Test 3 Kun > - Jot L . / ? /  Ua~u.64~ 
Source p .  KO. s 7 7 L E i -  No. of traverse points 2q 
nethod w / I  Filter holder: d/fl Fllter type: JJ )A 

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 15 in. Hq. (vac) @ 
Fostest: - .a03 cfm at /9 in. HG. (vac) - 

L 

Particulate Catch Data: 

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

d a acetone 
E other(s) M ~ f f  A L a.x H!O 

No. of probe wash bottles: I 
Sample recovered by: 0- Kntd&AfJ 

Condensate Data: 

Difference 

U I I I H 
1 320 26s- I 55.0 Impinger No. 3 

Condenser I I 
Desiccant r 3 u  IZ=?b so. 0 

Integrated Gas Sampling Data: 

Bag Pump NO. 2.1  ox NO. 29 Hag No. I 
Bag Material: 5-layer Aluminized Tedlar Size: 

Protest leal: check: -05 cc/min at 18 in. ~ g .  

Time start: / o ~ ~  (HRS) Time end: //Or (HRS) 

Sampling rate: b o  cc/min Operator: b. RLZMJ~*, 
S/N of O z  Clnalyzer used to monitor train uutlet: 3 

CF-i:iz; 

B-22 S-0046RR 

- ~ ~~ 





mi ' 
INTERPOLL LABORATORIES EPA METHOD =& SFIMPLE LOG SHEET 

Job 6. P. / d A f U ! m  
Source . ~ . n .  Z H L w  No. of traverse polnts 

Date 7/2/Q3 Test 3 R~-J - 02 

Method o ~ j (  Filter holder: P/@ Filter type: 21 /@ 

Sample Train Leak Check: 

Pretest: ( 0.02 cfm at 15 in. Hg. (vac) a 
Fastest: - .Odocfm at ,'G in. Hg. (vac) 

Particulate Catch Data: 

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

d !A 0 acetone 
other(s) p& 6iA #- d z  , d&O 

No. of probe  wash bottles: - 1  
cJ.uAA) - Sample recovered by: 

Condensate Data: 

245 266 I 24.0 ]I Impinger No. 3 

Integrated Gas Sampling Data: 

Hag Pump No. zv R mi: NO. 29 Hag No. a- 
Bag Material: 5-layer Aluminized Tedlar Size: 4 a  

Pretest leak check: .60 ce/min at do i n .  Hg. 

Time start: /lqs (HRS) Time end: /so (HRS) 

Sampling rate: 400 cc/min Operator: D. h C)JAJ&J 

S/N of Analyzer used to monitor train outlet: 3 
CF-02.7 

S-0046RR 8-24 
-~ ~ ~~2 





0 0 1 1  
INTERPOLL LABORATORIES EPA METHOD SAMPLE L O G  SHEET 

J G ~  L. P /KAf/Wp/LO Dete PlSl43 Test 3 R u n  
Source IQ.7.0. , c n L t 7  NG. of t raverse  p o i n t s  24 
Method 0 0 1 ,  F i l t e r  holder:  N/# F i l t e r  type: o/,@ 

Sample T ra in  Leak Check: 

Pre tes t :  < 0.02 c f m  a t  15 in. Hg. (vac) 8 
Postest: - e cfm a t  in.  Hg. (vac) g&, 

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 solvent (5)  

J /P [I acetone 
o t h e r ( s )  &E 0, 6 D . I .  u,o 

No. of probe  wash b o t t l e s :  
Sample recovered by: b. . Knwu,id 

/ - 

Condensate Data: 

Di f ference ! 

Impinger No. 2 

Condenser 

In tegra ted  Gas Sampling Data: 

Fag Pump NO. 2 4  L? BOX NO. 2 9  Bag NO. 3 
gag Nater ia l :  %layer Aluminized Tedlar Size: 4 3  

Pretes t  leak check: -00 cc/min a t  21 i n .  Ha. 

T i m e  s t a r t :  /bo (HRS) Time end: /YAY (HRS) 

Sampling r a t e :  &a cc/min Operator: b. ~ E ~ J U I / L ~  

S/N of 0, Analyzer used t o  monitor t r a i n  ou t l e t :  _1. 

.-  

/ 
' \  

E-26 

CF-Q:T 

S-0046RR 



n 
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J o b  L - f  H A Y  W M O  
od7--l- El e v a t i  on C r o s s - s e c  t i on 

V I  ew View Source 

T e s t  Run D a t e  9 - 2 9 3  
S t a c k  d lmen.  19. a S' IN. 
Dry b u l b 3 2  * F  W e t  b u l b / x * ~  

Manometer: A R e g .  K E x p .  0 E l e c .  

B a r o m e t r l c  p r e s s u r e  225.56 i n  Hg 

S t a t i c  p r e s s u r e  -.  OT' I n  WC 

O p e r a t o r s  6 JU C / E  s <CAM,& 
P i  t o t  N o . 3  J 2 - c  C p  r$ t e  

R o r  n o t h i n g  - r e g .  manometer; S- ewpaAded; € = e l e c t r o n i c  



INTERF'OLL LABORATORIES E m  METHOD 5/17 SNIPLE LOG SHEET 

.. 

Sample Train Leak Check: 

Pretest: { 0.02 cfm at 15 in. Hg. (vac) 
Postest: - - 00 cfm at &$. Hg. (vac) 

Particulate Catch Data: 

~ 0 . s  of filters used: Recovery solvent ( 5 )  

/ No. of probe uash bottles: 
Sample recovered b y :  O #  

Condensate Data: 

I Weight (g)  
~ Item 

Tare Difference Final 1 

. .  . .  

-. 

Impinger No. 3 
# I  4 - 

Condenser 

Desiccant 
I 

Integrated Gas Sampling Data: 1 
Hag Pump NO. 3/f i  BOY NO. 4- Bag NO. + 
Bag Material: 5-layer Numinized Tecilar Size:  

Pretest leal: check: , a cc/min at 2 3  in. Hg. 

Time start: ' /L?(?U (HRS) lime end: / / " e  (WiS) 

Sampling rate: a d  cc/min Operator: 

7 

L 
S/N of O2 hnalyzer used to monitor traln outlet: /3- 

CF-025 

0-29 
' S-0046RR 
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INTERFOLL LABORATORIES E W  METHOD 5/17 SAMPLE LOG SHEET 

s - 
J o b  L y -  W M O  Date 8-Z-w Test a Run 
Source aro .&urL@-f- NO. of - Method O n ' / !  Filter holder: +,/,* Filter type: 

Sample Train Leak Check: 

& 
(vat) w Pretest: ( 0.02 cfm at 15 in. Hg. (vac) 

Postest: - a cfm at H n .  Hg. 

Particulate Catch Data: 

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

N,,+ acetone - p- otherts) 
No. of probe uash bottles: / 
Sample recovered b y :  

Condensate Data: 

Weiqhtcg) 

Difference 

Impinger No. 1 I 
Impinqer No. 2 1 

7 6 0  237 Impinger No. 3 

Condenser 
v 

8 

Desiccant 

Integrated Gas Sampling Data: 

Bag pump No. 3/6  ox No. t/ bag No. 3 4 
Rag Raterial: Slayer aluminized Tedlar Size: 5 
Pretest leak check: L 00 cc/min at #in. Hg. 

Ti me start: ' / / 4 5 - < H R S )  Time end: 

Sampling rate: CfOO cc/min Operator: 

S/N of O+ Analyzer used to monitor train outlet: Lx 
y& (Hfis) 

8-31 

CF-02s 

' S-0046RR 



, . . .  ..>.. . . . .......___ ~ .. . 
,. . ._ . .  . I  . 

.,..  . . . . ,. 
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INTERFOLL LABORATORIES E W  METHOD 5/17 SAMPLE LOG SHEET 

- 
Date y - 3 - 4 3 ~ e s t  3 Hun 5 

Source m a  UdTJ-k?Td TZ4Xf=L No. of t raverse  p o i n t s  
Job 

Hethod / I IO.,!  F11 t e r  ho lder :  d , l , b  F i  1 t e r  type: . 

Sample T r a i n  Leak Check: * Pretes t :  { 0.02 cfm a t  15 in. Hg. (vac) 
Postest  : - cfm a t  1-n. ~ g .  (vac) A 

. .  

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

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

- d/t- 0 acetone 
p t h e r t s )  f i k u >  

No. of probe wash b o t t l e s :  1 
Sample recovered by: G) .& 

Condensate Data: 

. .  
.: .. 

Des i ccan t 

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

Fag Pump NO. 318 BOX NO. 4- Bag NO. 3 

Bag Hater ia l :  5- layer  Aluminized Tedlar Size: 

.. P re tes t  leal: check: cc/min a t  23- in. Hg. 

Time end: / Y Z - G H R S )  T i m e  s t a r t :  ' / q X  (HRS) 

Sampling ra te :  +rod cc/min operator: c/% 
S/N of O= analyzer used t o  monitor t r a i n  ou t l e t :  

. .  .... 

. :: . .. .. : 
CF-023 

8-33 
S-W46RR 
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APPENDIX C 

INTERPOLL LABORATORIES ANALYTICAL RESULTS 



. .  . .. . .  
. .  

Interpol1 ,Laboratories ' '  
. .  

( b l Z )  786-bO213 

€PA Method 3 Data Reporting Sheet 
Orsat Analysis . .  

Where FB= 1_0.9-07 
I coz 

Oil: 
Distillate 
Residual 

1.2601-1.4 1 Z 
1.218-1.370 



. .  

. .  

. .  . .  

_.  . .  

_ j  . 

. .  
.. :, 

. .~ .. . .. . 

. .  
. .  . .  

. .  

Date o f  T 

. .  

.. . 

. .  

. . .  

EPA Method 3 Guidelines 
..F0 Range 

Ambient Air QA Check 
Orsat Analyzer System Leak Check Fuel Type . .  . 

for fuel type. Anthracite/Ligni 
Fe Within EPA M-3 Guidelines Coal : 

5i turninous 
Oil: . .. co, Distillate 

Residual 1.210-1.370 
Gas: 

Natural 1.600-1. S3b 

Where F,= 20.9-0, 
' .  1.260-1.415 . 

F=Flask (250 cc all g l a s s )  
B=Tedl at- Hag (5-1 dyer)  

Prop an e 
Butane 

c-2 Waod/Wood Bark 
1.4s4-1.596 
1.405-1.55.; 
1.=00-1.13a 



I I I , , R 

, 
. . . -  

I . .  . .  :. . . .  . .  
. .  

I I 

I . .  ... :.. . 
. . ~. .. . .  . .  . .  . .. ... . .  ., . , . I. I .  ' I  1,. . . .  I 

>. , : .  . . 1 0 E 0 F IAvgl .. ,,.. : .. ... 

EPA Method 3 Guidelines ..: 
:.. ;.Fa Range-. - .. . . Fuel Type . . ' . .  , 

-J Ambient Air CIA Check 
7 Orsa t  Analyzer System leak Check . .  ~. . Fg Within EPA M - 3  Guidelines Coal : 

Anthraci te/Lignite .:.. 1. Cll6-t.L3Q 
Bituminous 1. Q)83-1.2;0 

for fuel type. 



. .  . .  

. ~. 

. .  

.. .~ . .  

.~ 

. .  . . .  
, .. 

. . .  

~~~~~ 

. . .. ., . ,.. W G b i e n t  &ir QA Check EPA Method ~3 Guide1 ines ..... 
Fuel Type ' . FO Range .,;.:::. 

. .1. . 
warsat Analyzer System Leak Check 
0 Fa Within EPA M-3 Guidelines Coal : .. 

f o r  f u e l  type. Anthracite/Lignite 1.016-1.130 .. .'. 
Bituminous 1 -083- 1 .230 . :, ' 

Where F,= Z0.9-07 Oil: 

Gas: 

coz Distillate 1 260-1.41Z 
Residual 1.210-l.Z70 

N a t u r  a1 1.6a0-1-sTh 
Propane 1.43.3-1.596 
B u t a n e  1.405-1.55.: 

c-4 Waod/Wood Bark 1.~00-1.lZD 
F=Flask (250 cc all glass) 
B = T e d l a r  Hag (5 - layer )  - 



. .  . .  
. . .  . .  - 

. , . . . ,. . .. .. , . 

EPn M e t h o d  3 D a t a  R e p o r t i n g  Sheet 
O r s a t  Analysis 

G a s :  Natural 1.500-1 9.76 

1 405-1.55.; 
1.534-1 * 596 

1 .  C"ac3- I .  1 J0 
Prop an e 
B u t a n e  

c-5 Wocd/Wcod B a r k  ,i=fla& (250 cc a l l  gtass) 
I C  ., - ~ , - -  
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I n t e r p o l  1 L a b o r a t o r i e s  
(612)  79.5-6'3=IQ 

€PA M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h / W i s c o n s i n  P ro toco l  

Job L.?. &A% L.,=J~ Source R-ra LL+ 
T e a m  Leaderu n o  T e s t  S i t e  S,\*,+ 0 2 L i  

D a t e  S u b m i t t e d  4 - 3 * 5  D a t e  o f  T e s t  9-1-1 3 

D a t e  o f  A n a l y s i s  9-9-9 3 Techn ic ian  c. Uc. - ,as@.. 
T e s t  No. No. of R u n s  C o m p l e t e d  I 

Test-  H u n k  
F i e l d  B l a n k  
Log Number  
Comment  s 

0 
.. . .  . .  

1 

2 

- 
~., 

.. 

4 

:: c 
J . .  

3 i sh  r4o. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h t S a m p l e  W t .  g D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

A q u e o u s  Phase I I S o l v e n t  Phase 

I 

T e s t R u n r  D i s h  No. 2q 
Log Number  Livzv - 0 3  D i s h  Tare Wt.'-57886 g 
C o m m e n t s  D i  s h t S a m p l  e W t  .Y5.S279 g 

S a m p l e  W t .  0,0393 g 

D i s h  No. I I S  
D i s h  T a r e  W t . s O 7 0 7  g 
D i s h + S a m p l  e Wt.Y 5. JV /& 
S a m p l e  W t .  0.0 7fO g 

~~~~ 

Test-  R u n  - 
C o m m e n t s  
Log Number  

D i s h  No. 
D i s h  T a r e  W t .  9 
D i  s h + S a m p l  e W t .  9 
S a m p l e  W t .  9 

T2st- R u n  - 
Log Number  
C o m m e n t s  

D i s h  No. 
D i s h  Tare W t .  9 
D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  9 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h c S a m p l e  W t .  9 
S a m p l e  W t .  9 

D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  9 

~~ 

Test -  Run- 
Log Number  
C o m m e n t s  

T e s t  - R u n  - 
Log Plumber 
C o m m e n t s  

R e s u l t s  S o l v e n t  P h a s e :  B l a n k  S o l v e n t  Wt.0.oodYg 
F i e l d  E l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n  5 

I I 0.038'*'? I I I I 1 

I I I- - I I J LSC-03I.IY c 

R e s u l t s  Aqueous  P h a s e :  
Field E l k .  R u n  1 R u n  2 R u n  3 R u n  4 Run 5 

r o  
~ 0 . 0 7 ~ 6  - 

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h t S a m p l e  W t .  g D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  g D i s h + S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

C i s h  No. D i s h  No. 

'..- 

.. . .  . .  . : 



Interpol 1 Laboratories 
(612) 796--6020 

€PA Method 5 Data Reporting Sheet 
Probe/Cyclane Wash 

\/LvARO Source Q70 
Team Lsader ‘;r?o.u W t h A  I Test Site TOL& 
Date Submitted 7-1- 9 3  Date of  Test Y-/-93 

No. o f  Runs Completed f 
9, R. 

Test No. I 
Date of analysis 9-/-93 Technician 
Transport Leakaqe B N o n e  0 ml Solvent Af-F7WL 

c-9 I 3.0.577 I 

..: . . . .  

E) 

1 

2 

-z 
4 

4 

5 

- 
. -  R u n L  Gish Na. Test __ 

Field Blank Dlsh Tare Wt. - 9  
Log Numbar DishcSample Wt. _. > - -  9 
Vol. of  Solvent- ml Sample Wt. 9 
+Solvent Residue- ug/rnl 

- -  
Test 1 Run- 
Val. of Solve-+ m l  

Dish No. QY 
Dish Tare Wt. r. w7./ ’3 

Lag Plumter DishcSample Wt. so. G M . r  9 
Cainmen t 5 Sample Wt. 5’.05’?7 9 

Test Run - Dish No. 
‘$01. of Solvent- ml Dish Tare Wt. 9 
Log Number Dish+Sample Wt. J 
Camments Sample Wt. 9 

Val. of Solvent- ml Dish Tare Wt. Q 
Log Number DishcSample Wt. D 

Test Run- Dish tlo. 

Comments Sample Wt. 

Test - Run- Dish No. 
Vol. of  Solvent- ml Dish Tare Wt. 9 
Lag Ncmbzr DishcSample Wt. 9 
Cammant s Sample Wt. Y 

Val. of Salvent- ml Dish Tare Wt. Y 
Lay P!umbar DishcSample Wt. 9 
Coaments Sample Wt. 4 

Dish No. Test Run- 

+Solvent Residue-ug/ml=C (Sample Wt. ’ g )  (l0*)I/Vol. of  Sal.- In 1 
EPA-r-15 Acetone Residue Blank Spec. 
R e s u l t s :  
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 

- (7.3 uy/ml 



I n t e r p o l l  L a b o r a t o r i e s  
(512) 75b-6020 

EPA Method 5 D a t a  Repor t i ng  Sheet 
F i l t e r  G r a v i m e t r i c s  

0 

1 

- 
3 

Job L/?/,ff!! %‘RJ?O Source 270 

Date of h a l y s i s  ?-l-? -3 Technic i an T. 2 

Team Leader c-w /< 0 s : d h A  I Test  S i t e  z - & / E t  
Date Submitted $- /- 4 1  Date of Test s/- $3 
Test  No. I No. of Runs Completed 1 

Test- R u n  0 F i l t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i  1 t e r  Tare W t .  9 
Comments F i l t e r t S a m p l e  W t .  9 

Sample W t .  9 

T e s t R u n  / 
Log Number 
Comments F i l t e r  Tare - 52/d g 

F i  1 t e r  No. J,A5Tf$%:p ~ ~,~~ F i l t e r  Type 

F i l t e r t S a m p l e  W t .  / . OOU3 9 
Sample W t .  o m /  9 

Test- R u n  F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i  1 t e r t s a m p l e  W t  . 9 
Sample W t .  9 

Test- Run F i l t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r+Samp le  W t .  9 
Sample W t .  9 

Test- R u n  F i  1 t e r  No. 
Log Number F i l t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r+Samp le  W t .  9 
Sample W t .  9 

Test- R u n  - F i  1 t e r  No. 
Log Number F i  1 t e r  Type 
Comments F i  1 t e r  Ta re  W t .  9 

F i  1 ter+Sampl e W t .  9 
Sample W t .  9 

- 
R e s u l t s :  
F i e l d  Elk .  Run 1 R u n  2 Run 3 R u n  4 R u n  5 

1 
LSC-02PR 



I n t e r p o l  1 L a b o r a t o r i e s  
( 6 12) 796-bQ20 

EPCI M e t h o d  5 D a t a  R e p o r t i n g  Sheet 
I m p i n g e r  C a t c h f W i s c o n s i n  P r o t o c o l  

- 
Job c>f .  u4 ,,A Source r F B  D r, c c  
Team Leader G (4 T e s t  S i t e  S+,K 
D a t e  S u b m i t t e d  q- 3 4 7  D a t e  o f  T e s t  4-(-43 
T e s t  No. I No. o f  R u n s  C o m p l e t e d  1 
D a t e  o f  A n a l y s i s  9-9-73 T e c h n i c i a n  r,. H l l y .  

v 

Test- R u n  0 
0 F i e l d  B l a n k  

Log Number  
Comments  

So lven t  Phase I A q u e o u s  Phase 

D i s h  r40. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  U t .  a 
D i s h + S a m p l e  W t .  g D i s h t S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 

Commen t a 

T e s t  

Commen t s 

D i s h  No. 2 s  
D i s h  T a r e  Wt.Y .3 g 
D i  sh+Samp l  e W t q  g 
S a m p l e  W t .  8zdV6L g 
* 

I I 

D i s h  No. 2a-3 
D i s h  Ta re  Wt.c14,q'3*7 g 
D i s h + S a m p l e  Wt.Ys. 4760 g 
.Sample  W t .  0.1373 g 

~~ 

D i s h  No. 
D i s h  T a r e  W t .  g 
D i  sh+Samp l  e W t  - g 
S a m p l e  W t .  g 

D i s h  No. 
D i s h  Tare W t .  9 
D i s h t S a m p l e  W t .  9 
S a m p l e  W t .  9 

4 

D i s h  No. 
D i s h  Ta re  W t .  9 
D i s h + S a m p l e  U t .  9 
S a m p l e  W t .  9 

T e s t  R u n  __ D i s h  No. 
Log N u m b e r  D i s h  Ta re  W t .  9 
C o m m e n t s  D i  sh+Samp l  e W t  . 9 

S a m p l e  W t .  9 

Log N u m b e r  D i s h  T a r e  W t .  9 
Comment  D i s h t S a m p l e  W t .  9 

S a m p l e  W t .  9 

T e s t  Run- D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  9 
D i s h t S a m p l e  U t .  9 
S a m p l e  W t .  9 

5 
T s s t  R u n  - D i s h  No. C l s h  r40. 
Log P l u m b e r  D i s h  T a r e  U t .  D i s h  T a r e  W t .  9 
Comment  s D i  s h + S a m p l e  W t .  g D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  g S a m p l e  W t .  9 

~ 

R e s u l t s  Aqueous Phase: 
F i e l d  E l k .  Run 1 R u n  2 Run 3 R u n  4 R u n  5 

r 11 

1 I U , r 3 6 4  I I I I I LSC-03I.IYF _ _  . _  



I n t e r p o l l  L a b o r a t o r i e s  
($12) 7eb-tD2E) 

EPCI Hothod 5 D a t a  R e p o r t i n g  Sheet 
P r o b o / C y c l o n e  Wash 

3 

1 

Job i p / . , f / ! !  Source 

D a t e  S u b m i t t e d  
T e s t  r b .  I -  No. o f  R u n s  C o  / 
D a t e  o f  C n a l y s i r  - -  / 4 3  Techn ic ian  
T r a n s p o r t  Leakage &None 0 r n l  Sol*;ent /QTF m4JF 

T e a m  Ladder OU k)OSF,vt17R! T e s t  s i t e  UACk 
D a t e  of T e s t  - -  / 4'3 - -  

- 
I 

Test- R u n  0 G l s h  ?lo. 
F i e l d  B l a n k  D i s h  T a r e  W t .  9 
Log N u m b e r  D i s h t S a m p l e  U t .  9 
V o l .  o f  Solvent  m l  S a m p l e  W t .  9 

T e s t R u n  1 D i s h  No. /O r 
vol .  o f  S o l v e n t  100 m l  D i s h  T a r e  W t .  4-0 ?7c/ 1 
Log N u m b e r  D i  s h + S a m p l  e W t .  uv. q//? 9 
Coinmen t 5 Sample  W t .  $0762 1 

+So l  v e n t  H e s i  due- u g / m l  

2 

- 

5 

4 

5 

D i s h  No. I Test- R u n  
V a l .  of Solvent- m l  D i s h  T a r e  U t .  9 
Log N u m b e r  D i s h c 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 .  9 

V o l .  o f  Solvent  ml D i s h  T a r e  W t .  9 
Log rJumber D;sh+Sample W t .  q 
C o m m e n t s  S a m p l e  W t .  Y 

v o l .  of Solvent m l  D i s h  T a r e  W t .  9 
Log N u m b e r  G i 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 .  Y 

T e s t  - Run- D i s h  No. 
vo l .  of S o l v e n t  m l  D i s h  Tare W t .  Y 
Log Number D i  sh+Samp l  e U t .  g 
Ca,nmant s S a m p l e  W t .  G! 

D i s h  rlo. Test- Run - 

D i s h  No. T e s t  R u n  - 

I .a362 I c-12 LSC-01 Y R 



I n t e r p o l l  L a b o r a t o r i e s  
(512) 796-6020 

€PA Method S D a t a  R e p o r t i n g  Sheet 
Fi 1 t e r  G r a v i m e t r i c 5  

. .  . . .  . . .  .. . . .  
‘ , E l  

1 

.- 

7 .a 

... 

4 

c J 

/ DRyfQ 
0.v Ginzs* +9c+ 

Job dF”b/ tY iJARO Source 

Date Submitted 
Tes t  No. 

Tes t  S i t e  - -  Team Leader , fh&/ 

Date o f  A n a l y s i s  _ -  Techn i c i an T,?, 

_ _  / 93 D a t e  o f  Test  
1 No. of R u n s  Completed / 

Tes t  __ Run 0 F i  1 t e r  No. 
F i e l d  Blank F i  1 t e r  Type 
Log Number F i l t e r  Tare  W t .  9 
Comments F i l t e r + S a m p l e  W t .  9 

Sample W t .  9 

I ‘  

T e s t R u n  / F i  I t e r  No. S4f6 

Comments F i  l t e r  Tare W t v  I .  9 
F i l t e r t S a m p l e  W t .  / - O/O 2 9 
Sample W t .  n 7n.e 9 

Log Number F i  1 t e r  ‘Type qhJs h h  ( 4  ,) 

F i  1 t e r  No. Test- Run 
Log Number F i l t e r  Type 
Comments F i  1 t e r  Tare W t .  9 

F i l t e r t S a m p l e  W t .  9 
Sample Ut. 9 

F i l t e r  No. 

F i  1 t e r  Tare W t .  

Test- Run 
Log Number F i  1 t e r  Type 
Comment 5 9 

F i l t e r t S a m p l e  W t .  9 
Sample W t .  9 

F i l t e r  No. Test- Run 
Log Number F i  1 t e r  Type 
Comments F i l t e r  Tare W t .  9 

F i l t e r + S a m p l e  W t .  9 
Sample W t .  9 

F i  l t e r  No. 
F i  1 t e r  Type 
F i l t e r  Tare W t .  

Test- Run 
Log Number 
Comments 9 

F i  I t e r t S a m p l  e W t .  9 
Sample W t .  9 

7esuXt.s: 
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 

F i e l d  E l k .  R u n  1 Run 2 Run 3 Run 4 R u n  5 

I LSC-02PR 
I I 

C-13 



Sol v e n t  Phase 

Q 

. :.. . .  

1 

2 

.. 4 

5 
. .  

Aqueous  P h a s e  

T e s t  L R u n L  
F i e l d  B l a n k  

Comments 
Lag FJumber ? f z Y - / l  

D i s h  r b .  I Dish  N o .  L b  
D i s h  T a r e  W t .  g D i sh  T a r e  Wt.rlk.3879 9 

g 
D i s h c S a m p l e  
S a m p l e  W t .  u . o d ~ 9  g S a m p l e  W t .  0 . C ) J J Y  

2 R u n L  T e s t  
Log Number L i q W - l Y  
Comments 

T e s t  L R u n L  
Lag Number ' ? Y z ' + - l f  
Comments 

T a s t  2 Run 3 

Comments 
Lag Number -LL 

Blank  S o l v e n t  w t . O m o y g  R e s u l t s  S o l v e n t  Phase :  
F i e l d  E l k .  Run 1 Run 2 Run 5 Run 4 Run 5 

1 I OeOY6 Y I a . u v q 9  1 0 . 0 Y Y b  I I I 
R e s u l t s  A q u e o u s  Phase:  
F i e l d  E l k .  Run 1 Run 2 Run 3 Run 4 Run 5 

r-1 A 
I 1- I __ ILSC-031.JYF 1 0.0  976 f 7 . D S Y O  I 0.J765 

- 

D i s h  N o .  a D i s h  N o .  a7 

S a m p l e  W t .  O . O Y 7 3  g S a m p l e  W t .  U . L ) ~ & = O  g 

D i s h  N o .  D i s h  N o .  c l d  
D i s h  T a r e  W t .  T a r e  W t .  'I2Y7-70 g 
D i s h c S a m p l e  U t . ' f 2 . 5 U ~  g 

D i s h  T a r e  W t . Y L . 2 2 7 0  g D i s h  T a r e  W t .  Jz.L(YYG g 
D i s h c S a m p l e  W t . ' i b . a l Y ?  g Di sh+Sample  W t . 5 2 0 5 3 U g  

0 , & 4 7 y  g S a m p l e  W t .  

D i s h  No. I 2  D i s h  N o .  q 9  
D i s h  T a r e  Wt.qg.lqq;L g D i s h  T a r e  W t .  'fL.S7? t 9  
D i s h + S a m p l e  W t .  ~ 1 7  'I2 g Dish+Sample  W t .  Y b . q i 4 5 g  
S a m p l e  W t .  D r T ' 5 0  g Sample  W t .  0.0764 g 

Run - T e s t  
Lag Number 
Comments 

Run __ T a s t -  
Log :lumbar 
Comment s 

D i s h  N o .  D i s h  No. 
D i s h  T a r e  W t .  g D i sh  T a r e  Ut. 9 
C i  sh+Sampl  e W t  . g D i s h c S a m p l e  W t .  9 

9 g Sample  W t .  S a , a p l e  W t .  

C i s h  No. Dish  rJa. 
D i s h  T a r e  U t .  g D i sh  Tare W t .  9 
D i s h + S a m p l e  W t .  g D i shcSample  W t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 



Interpoll Laboratories 
( A l 2 )  786-ti320 

EPF) Method 5 Data Reporting Sheet 
ProbrfCyclone Wash 

u.5t36 0.1697 u ,  5.7 k Y  

Job L .?. u q u  ,.,,,A source RTQ 
Team Ladder Db Test Site 5 &\A+ 

Date Submitted - 3 Date of Test '? - \ q 3  
Test No. a No. of Runs Completed 3 

Transport Leakaqe e 0 ml Solvent A b  - Cats of  Cnalysis ?-I-$? Technician C.Nci\cLc- 

(6 .- 
Test-Run Q Ijish No. 
Field Ellank Dish Tare Ut. c\q.14I3 c 
Log Number 9 Q  w - 0 9  Dish+Sample Wt. Y ' i .  i'-t I7 c 
~ ~ 0 1 .  o f  Solvent I'-tO m1 Sample Wt. 0. O o j 5  c 
+Solvent Hesidue3.57 u q f m l  

Test2 Run I Dish N o ,  17 
V O ~ .  of S o l v e n t x m l  Dish Tare Wt. 4% , 3 9 Q 7  G 
Log Number - I  7- DishtSdmple Wt.w,?iY 9 c 
Coinmen t 3 Sample Wt. 3, S z V z  4 

Test 1 .Run 2. 
VOI. of  Solvent t d  ml 
Log Number - I  6 

Di =h No. 22 
Dish Tare Wt. 5 ( . 3 d 0 3  4 
Dish+Sample Wt. 51. 51x6 9 



Interpol1 Laboratories 
(512) 796-5CI20 

EPA Method S Data Reporting Sheet 
Filter Gravimetrics 

0,11q/ 0 . 3 7 0 8  

- 
3 

4 

5 

0.Z667 

- Job L.P .  % , w ~ c d  Source <TO 
Team Leader Test Site n J I  

Date Submitted 
Test No. 1 No. of Runs Completed 3 
Date of Analysis ? - 7 - f 3  Technician c. u~.\trsv. 

9- =j+ 3 Date of Test - _  

Test &Run 0 Filter No. 5 7 1 2  
Field Blank Filter Type q ( " d F  
Log Number '?qd'i - IO Fi 1 ter Tare Wt. .9QL13 9 
Commen t 5 Filter+Sample Wt. . F o q  P 9 

Sample Wt. 0, CQOC 9 

Test R u n  Fi 1 ter No. 5711 
Log Number - Filter Type q'.LF 
Comments Filter Tare W t .  ,q[& 9 

FiltertSample Wt. .?170 9 
Sample Wt. Q,Q b IO 9 

Filter No. S7 3 . r  q.q& 

FiltertSample Wt. ,47 g 5  9 
Sample Wt. O.OL22 9 

T e s t L R u n  
Log Number - I1 Filter Type 
Comments Filter Tare Wt. *? I63  9 

Test A R u n A  Fi 1 ter No. 5-7 LJ - z \  Filter Type Y " L F  
Comments Filter Tare Wt. 91\7 9 

Filter+Sample Wt. . % g f l  9 
Sample Wt. O.OL79 9 

Log Number 

Test- Run Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Ut. 9 
Sample Wt. 9 

Test- Run Filter No. 
Log Number Fi 1 ter Type 
Comments Filter Tare Wt. 9 

Filter+Sample Wt. 9 
Sample Wt. 9 

?erul ts: 
Field Elk. Run 1 Run 2 Run 3 Run 4 Run 5 



I n t e r p o l  1 Labora to r ies  
( 6 12) 796-6020 

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  
Impinger  C a t c h / W i s c o n s i n  P r o t o c o l  

Job c.?. a- d Source RTa O - t l A -  
v r  S t G L Y  Team Leader Tes t  S i t e  

D a t e  Submi  t t e d  q - 3 4 ? 3  D a t e  of T e s t  C c - \ - C ’  
T e s t  No. a No. of R u n s  C o m p l e t e d  3 
D a t e  of A n a l y s i s  9 - 9 - 9 3  T e c h n i c i a n  C.N&\,<xc- 

So lven t  Phase I fiqueous Phase 

T e s t  - R u n  0 
F i e l d  B lank  
Lag N u m b e r  
C o m m e n t s  

0 

. . .  ..: 

1 

2 
-. 

- 

4 

5 
. .  

D i s h  tJo. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h t S a m p l e  W t .  g O i s h c S a m p l e  W t .  9 
S a m p l e  W t .  g S a m p l e  U t .  9 

T e s t  7- R u n L  
Log Number  -30 
Comment 5 

T e s t  L H u n  D i s h  No. 18 D i s h  No. 
Log Number ‘ ? Y t ~ - ~ ~  D i s h  T a r e  Wt.’-lq.?875 g D i s h  T a r e  W t .  
C o m m e n t s  D i s h c S a m p l e  W t S D . m \  g D i s h + S a m p l e  

S a m p l e  W t .  O . d / U  g S a m p l e  W t .  o . u a 5 3  g 

D i s h  No. 2 0  D i s h  No. 6 1  ’p,’5 ~ 

D i s h  T a r e  Wt.l8.$1L(l g D i s h  T a r e  W t .  -4. 
D i s h + S a m p l e  WtiYf,gZ2q g D i s h c S a m p l e  W t . q ’ 4  54 7 
S a m p l e  W t .  0 7 9  Sample  U t .  0 . U Y y . Y  g 

~ 

T e s t L R u n L  
Log Number  - 3v 
C o m m e n t s  

~~ 

D i s h  No. Zl D i s h  No. 6 9  
D i s h  Tare W t . q l 5 2 8 1  g D i s h  T a r e  W t .  47.99SW g 
D i s h + S a m p l e  WtkilJ360 g D i s h + S a m p l e  U t .  V?.”l9’40 g 
S a m p l e  W t .  0,0079 g S a m p l e  W t .  U . d O Y 0  g 

T e s t  - R u n  - 
C o m m e n t s  
Log Number  

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i  sh+Samp l  e W t .  9 D i s h c S a m p l e  U t .  9 
S a , ~ . p l e  W t .  g S a m p l e  W t .  9 

Results Solvent P h a s e :  & l a n k  S o l v e n t  W t . O . m u v  g 
F i e l d  E l k .  R u n  1 R u n  2 R u n  5 R u n  4 R u n  5 

Test-  Hun __ 
Log Plumber 
C o m m e n t s  

I I I 0 . 0 I Z Z  I 0 . b O f - y  bl.0075 I I I. . 
Results Aqueous P h a s e :  
F i e l d  E lk .  R u n  1 R u n  2 R u n  3 R u n  4 R u n  5 

P 1 7  

~ 

D i s h  No. D i s h  No. 
D i s h  T a r e  W t .  g D i s h  T a r e  W t .  9 
D i s h + S a m p l e  W t .  g D i s h c S a m p l e  U t .  9 
S a m p l e  W t .  g S a m p l e  W t .  9 



I 

T e s t A R u n  D ish  N o . . A  
VOI. of ~ o l v e n t x - 5  m l  D i s h  Tare W t .  qg, 211 \ 9 
Log Number - z g  DishcSample U t .  42 3232 9 
Comment 5 Sample W t .  o.o5ir/ 

I n t e r p o l l  L a b o r a t o r i e s  
(612) 756-tQ20 

9 .  

, 
€PA Method 5 Data  Repor t i ng  Sheet 

Probo/Cyclone Wash 

Source %?TO QcLt\Cb 

Gate of Test  9-I-Cs 
No. of Runs C o m p 1 e t e d . L  
Techn ic ian  C.ha\~e~.’ 

m l  solvent-- 

6 I4 Tes t  S i t e  S - k &  
Job c,? dQ,w~,rh 
Team Lsader 
Date Submitted 4 - 3  473 
Test  No. 
Date  of e n a l y s i s  q - 7 4 5  
Transpor t  Leakage B @ a O  

-- 
R u n  0 Gish No. Test  - 

F i e l d  Blank D ish  Tare W t .  9 
Log Number DishcSample W t .  9 
V o l .  o f  Solvent  m l  Samp le  W t .  9 
+Solvent  Residue 5-57 uq/ml 

.-, c ~ 

T e s t L R u n  \ 
V O ~ .  of Solvent-LO m l  
Log Number 
Coinmen t s Sample W t  

4 4 Z’i - r’f 

Dish  No. 2 

Dish  Tare W t .  S ~ . l ~ O ~  9 
Dish+Sample W t .  $7. Lt13 9 

O . O Y 0 9  9 

T e s t L R u n L  D ish  r,io. I 1  
v o l .  of S o l v e n t S m  m l  D i s h  Tare W t .  ’41 7 rq 9 9 
Log Number -3 -L Dish+Sample Wt.97. 7760 FJ 
Comments Sample W t .  0 . 0 3 6 1  9 

Test- Run D ish  No. 
Vol.  o f  So lvent  ml Dish  Tare W t .  9 
Log Number DishcSample W t .  9 
Comments Sample W t .  9 

Test- R u n  D ish  rb. 
vol. of  So lvent  m l  Dish  Tare W t .  9 
Log Number DishcSample W t .  9 
Coinments Sample W t .  9 

+Solvant  Residue-ug/ml=C (Sample W t .  a )  ~ l ~ ~ ~ I / V O l .  o f  Sol.- m 1 
EVA-MS Acetone Residue Blank Spec. (7.3 ~ uy/ml - 
Result:: 
Field Elk.  Run 1 R u n  2 R u n  3 Run 4 R u n  5 




