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On September 4 and 5. 1991. I n t e r p o l l  Laboratories conducted a l r  
emission compliance tes ts  on the Pole Treatment Scrubber a t  the B e l l  Pole 

& Lumber Company Pole Treatment F a c i l i t y  i n  New Brighton. Minnesota. The 

l i s t  o f  determinations performed were those spec i f ied  by the Minnesota 

P o l l u t i o n  Control Agency ( M E A ) .  On-site t e s t i n g  was performed by 0. Van 
Hoever. M. Kaehler. and P. O ’Ne i l l .  Coordination between t e s t i n g  

a c t i v i t i e s  and p lan t  operation was provided by Clarence Westberg o f  B e l l  

Pole. The tes ts  were no t  witnessed by a representative o f  the Minnesota 

P o l l u t i o n  Control Agency (MPCA). 

This f a c i l i t y  t r e a t s  poles by impregnating the outer  surface w i th  
pentachlorophenol wood preservative i n  a pressurized r e t o r t  cy l inder .  The 

exhaust P r o m  the r e t o r t  cy l i nde r  along w i th  exhausts f r o m  associated 
process equipment are combined and vented through a scrubber ( C r o l l -  

Reynolds packed tower). A s ing le  stack vents emissions from storage 
tanks, vacuum pumps, and a r e t o r t  cy l i nde r  t h a t  are u t i l i z e d  i n  a 
pressurized process t h a t  t r e a t s  u t i l i t y  poles w i t h  an 011 borne wood 
preservative (5-78 so lu t i on  o f  pentachlorophenol i n  P-9 o i l  c a r r i e r ) .  
Emissions occur p r l m a r i l y  when one o f  the tanks are i n  the process o f  

f l l l i n g  dur ing the t r e a t i n g  process. Approximately 3oooO t o  35000 gallons 

o f  preservat ive are t rans fer red  between the storage tank and the t r e a t i n g  
cy l i nde r  each treatment cycle. Three t r e a t i n g  cycles occur every 24 

hours. 

Pa r t i cu la te  determinations were performed i n  accordance w i th  EPA 

Methods 1 - 5.  CFR T i t l e  40. Par t  60. Appendix A ( rev ised Ju ly  1. 1990). 
Previous t e s t  data co l l ec ted  a t  t h i s  s i t e  was used t o  se lect  the 
appropriate nozzle diameter f o r  i s o k i n e t i c  sample withdrawal. An 

I n t e r p o l l  Labs sampling t r a i n  which meets or exceeds spec i f i ca t ions  i n  the 

above-cited reference was used t o  e x t r a c t  p a r t i c u l a t e  samples by means o f  

a heated g lass- l ined probe. Wet catch samples were co l lec ted  i n  the back 
h a l f  o f  the Method 5 sampling t r a i n  a t  the stack t e s t  s i t e  and analyzed as 
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per Minnesota Rules.  Par t  7005.0500. 

Total gaseous hydrocarbon concentrations were determined instrumen- 
t a l l y  using a Rat f i sch  Model RS55 heated flame ion i za t i on  detector  (HFID)  

ca l i b ra ted  against propane i n  a i r  standards. The THC concentrat ion was 

continuously m n i t o r e d  by e x t r a c t i n g  a sl ipstream o f  exhaust gas by means 

o f  a heated probe and f i l t e r  holder. A heat-traced t e f l o n  l i n e  was used 

t o  t ranspor t  the sample gas f rom the f i l t e r  holder o u t l e t  t o  the analyzer 

i n l e t .  

Pentachlorophenol sampling was conducted i n  accordance w i t h  EPA 

Method 0010 SW846 USEPA O f f i c e  o f  Solid Waste and Emergency Response 3 r d  

Ed., November 1986: Test Methods for Evaluatina So l i d  Waste Volume 2: 

F i e l d  Manual Phvsical and Chemical Nethods. Samples were worked up as per 

In te rpo l1  Labs Method 11-8904. The analyses were performed as per €PA 

Method 8270 by HRGC/LRMS us ing e lec t ron  impact (€1) w i t h  t o t a l  i o n  
monitoring. Q u a n t i f i c a t i o n  was performed using the s i x  standard €PA M- 

8270 in te rna l  standards. I n  order t o  document sampllng c o l l e c t i o n  
e f f i c i e n c y  and f i e l d  recovery, each XAD-2 r e s l n  car t r idge  was spiked w i th  

20 ug o f  pentafluorophenol p r i o r  t o  sampling. Ana ly t i ca l  accuracy and 
recovery (for ex t rac t i on  and cleanup) has been documented us ing the s i x  

EPA M-8270-recommended surrogate standards. 

A l l  o f  the t e s t i n g  was performed from two t e s t  por ts  o r ien ted  a t  90 

degrees on the 4-inch diameter'  stack (See Appendix B). For both the 
p a r t i c u l a t e  and pentachlorophenol determinations nine traverse p o i n t s  were 
a l te rna te l y  sampled for two minute periods dur ing each t e s t  run. Due t o  
the low and var iab le f low ra tes  from t h i s  source the p a r t i c u l a t e  samples 
were i s o k i n e t i c a l l y  c o l l e c t e d  over periods o f  t i m e  s u f f i c i e n t  t o  ob ta in  a 
representative sample. For the pentachlorophenol determinations a1 1 three 

runs were 124 minutes i n  duratlon. 
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A sumnary and discussion o f  a l l  o f  the important resu l ts  of  th is  

compliance t e s t  i s  given i n  the following section. More detai led results 

are presented i n  Sectlon 3. together with pertinent sampling parameters. 

Supplemental information such as f l e l d  data sheets, laboratory results,  

procedures and calculation equations are presented i n  the appendices. 
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1 IKTROWCTION 

On September 4 and 5. 1991. I n t e r p o l l  Laboratories conducted a i r  
emission compllance t e s t s  on the Pole Treatment Scrubber a t  the B e l l  Pole 
B Lumber Company Pole Treatment F a c i l i t y  i n  New Brighton. Minnesota. The 
l i s t  o f  determinations performed were those spec i f ied  by the Minnesota 

P o l l u t i o n  Control Agency (MPCA). On-site t e s t i n g  was performed by D. Van 
Hoever. M. Kaehler. and P. O ' N e i l l .  Coordination between tes t i ng  
a c t i v i t i e s  and p lan t  operation was provided by Clarence Westberg o f  Be l l  
Pole. The tes ts  were not witnessed by a representative o f  the Minnesota 
P o l l u t i o n  Control Agency (MPCA).  

T h i s  f a c i l i t y  t r e a t s  poles by impregnating the outer  surface with 

pentachlorophenol wood preservative i n  a pressurized r e t o r t  cy l inder .  The 

exhaust f r o m  t h e  r e t o r t  cy l i nde r  along w i th  exhausts f r o m  associated 
process equipment are combined and vented through a scrubber (Cro l l -  

Reynolds packed tower). A s ing le stack vents emissions from storage 
tanks, vacuum pumps. and a r e t o r t  cy l i nde r  t h a t  are u t i l i z e d  i n  a 
pressurized process tha t  t r e a t s  u t i l i t y  poles with an o i l  borne wood 
preservative (5-75 so lu t ion  o f  pentachlorophenol i n  P-9 o i l  c a r r i e r ) .  
Emissions occur p r imar i l y  when one o f  the tanks are i n  the process o f  

f i l l i n g  dur ing the t r e a t l n g  process. Approximately 3oooO t o  35000 gallons 
of preservative are t rans fer red  between the storage tank and the t r e a t i n g  
cy l i nde r  each treatment cycle. Three t r e a t i n g  cycles occur every 24 

hours. 

Pa r t i cu la te  determinations were performed i n  accordance with EPA 

Methods 1 - 5. CFR T i t l e  40. Part 60. Appendix A ( rev ised Ju ly  1. 1990). 

Prevlous t e s t  data co l lec ted  a t  th is  s i t e  was used t o  select the 
appropriate nozzle diameter for i s o k i n e t i c  sample withdrawal. An 

I n t e r p o l l  Labs sampling t r a i n  which meets or exceeds spec i f i ca t ions  i n  the 
above-cited reference was used t o  ex t rac t  pa r t i cu la te  samples by means o f  

a heated g lass- l ined probe. Wet catch sarnples were co l lec ted  i n  the back 
ha l f  o f  the Method 5 sampling t r a i n  a t  the stack t e s t  s i t e  and analyzed as 
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per Minnesota Rules, Part 7005.0500. 

Total gaseous hydrocarbon concentrations were determined instrumen- 
t a l l y  using a Rat f i sch  Model RS55 heated flame ion i za t i on  detector (HFID)  

ca l ib ra ted  against propane i n  a i r  standards. The THC concentrat ion was 
continuously monitored by ex t rac t i ng  a sl ipstream o f  exhaust gas by means 
o f  a heated probe and f i l t e r  holder. A heat-traced t e f l o n  l i n e  was used 

t o  t ranspor t  the sample gas from the f i l t e r  holder o u t l e t  t o  the analyzer 

i n l e t .  

Pentachlorophenol sampling was conducted i n  accordance w i t h  €PA 

Method 0010 SW846 USEPA Of f i ce  o f  S o l i d  Waste and Emergency Response 3 r d  

Ed.. November 1986: Test Methods f o r  Evaluating So l i d  Waste Volume 2: 
F i e l d  Manual Phvsical and Chemical Methods. Samples were worked up as per 

In te rpo l1  Labs Method 11-8904. The analyses w e r e  performed as per  EPA 

Method 8270 by HRGC/LRMS us ing e lec t ron  impact ( E I )  with t o t a l  i o n  

monitoring. Quan t i f i ca t i on  was performed using the s i x  standard EPA M- 

8270 in te rna l  standards. I n  order t o  document Sampling c o l l e c t i o n  
e f f i c i e n c y  and f i e l d  recovery, each XAD-2 res in  car t r idge  was spiked w i th  
20 ug o f  pentafluorophenol p r i o r  t o  sampling. Ana ly t i ca l  accuracy and 

recovery ( f o r  ex t rac t i on  and cleanup) has been documented using the s i x  

€PA M-8270-recommended surrogate standards. 

A l l  o f  the t e s t i n g  was performed from two t e s t  por ts  or iented a t  90 

degrees on the! 4-inch diameter stack (See Appendix B). For both the 
pa r t i cu la te  and pentachlorophenol determinations nine traverse po in ts  were 

a l t e rna te l y  sampled f o r  two minute periods dur ing each t e s t  run. Due t o  
the low and var iab le f low rates f r o m  t h i s  source the p a r t i c u l a t e  samples 
were i s o k i n e t l c a l l y  co l lec ted  over periods o f  t i m e  s u f f i c i e n t  t o  ob ta in  a 

representative sample. For the pentachlorophenol determinations a1 1 three 
runs were 124 minutes i n  duration. 
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A sumnary and discussion of a l l  o f  the important results o f  th is  

compllance tes t  i s  given I n  the following section. More detai led results 

are presented I n  Sectlon 3 .  together with pertinent sampling parameters. 

Supplemental information such as f i e l d  data sheets, laboratory results,  

procedures and calculation equations are presented i n  the appendices. 
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2 slM4ARY AND DISCllSSION 

Table 4 presents t h e  batch times for each o f  the four batches whlch 
were tested on Gptember 4 and 5. , The run tlmes for each o f  the three 
t e s t s  conducted Is also presented for c o r r e l a t l o n  o f  run tlmes w l t h  the 

batches. 

The r e s u l t s  o f  the p a r t l c u l a t e  emlsslon t e s t  are presented I n  Table 
1. The p a r t l c u l a t e  concentrat lon averaged 0.029 GR/DSCF. The pa r t l cu la te  

emlssion r a t e  averaged 0.025 LB/HR. 

A sumnary o f  the t o t a l  hydrocarbon r e s u l t s  Is presented I n  Table 2. 

The THC concentrat lon averaged 79 ppmC. w and the corresponding emission 

r a t e  averaged 0.0180 LB C/HR. The emlsslon ra tes  were computed uslng the 

volumetrlc f lows obtalned durlng the p a r t l c u l a t e  runs whlch were performed 
s I mu 1 t aneousl y . 

The pentachlorophenol r e s u l t s  are sumnarlzed I n  Table 3 .  The 
pentachlorophenol concentration averaged 3500 ug/Nd and the em1 sslon ra te  

averaged 0.00013 g/sec (17.2 10-6LB/HR). 
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Table 2. Sumnary o f  the  Results of the September 4. 1991 Tota l  Hydro- 

carbon Deteminat ions on the  Pole Treatment Scrubber a t  the 

B e l l  Lumber B Pole Company i n  New Brlghton. Mlnnesota. 

T i  me Concentration Emission Rate 

Te s t/Run (HRSI . (Dlwn. CI (LE C/HR) 

2/1 1000-1210 70 
2/2 1225-1358 90 

0.011 
0.015 

2/3 1445-1810 80 0.027 
Avg 80 0.018 

ppm C = ppm carbon or propane on a wet or actual basis 

Table 3 .  Sumnary of the  Results o f  the  September 5. 1991 Pentachloro- 

phenol Determinations on the  Pole Treatment Scrubber a t  the 
B e l l  Lumber & Pole Company i n  New Brighton. Minnesota. 

T i  me Concentration Emlsslon Rate 

Test /Run ( HRS I (ua/Nm3 1 (a/secI 

311 0755-1004 2100 0. oooO85 

312 1020-1256 510 0. oooO42 
3/3 1325-1530 eo00 O.OOO260 

Avg 3500 0.000130 y. 

7J - : ’’ 
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Table 4. Pole Treatment Batch Times During the September 4 and 5. 1991 

A i r  Emission Compliance Tests on the Pole Treatment F a c i l i t y  

a t  the Bel l  Lumber and Pole Plant i n  New Brighton. Minnesota. 

Time (HRS) Date 

Batch 137 1000-1500 5 F ~ ~ e >  9-4-91 

138 1430-1845 4.Z< HQ5 9-4-91 

139 0745-1230 4.7< k a  9-5-91 

140 1240-1730 y. 8 3  lie5 9-5-91 

Wu(r = y.71 Ha$ 

Part iculate  Test 

Run 1 1000-1210 9-4-91 

Run 2 1225-1358 9-4-91 

Run 3 1445-1860 9-4-91 
I 

THC Test 

Run 1 

Run 2 

Run 3 

PCP Test 

Run 1 

Run 2 

Run 3 

1000-1210 

1225-1358 

1445-1810 

9-4-91 

9-4-91 

9-4-91 

0755-1004 9-5-91 

1020-1256 9-5-91 

1325-1530 9-5-91 



3 RESULTS 

The r e s u l t s  o f  a l l  f i e l d  and laboratory  evaluations are presented i n  

t h i s  section. Gas moisture i s  presented f i r s t  fol lowed by the computer 
p r i n tou t  o f  the gas composition, p a r t i c u l a t e  and pentachlorophenol 

sampling resu l ts .  Orsat analyses were not performed on the exhaust gas 
stream P r o m  t h i s  source since i t  i s  ambient a i r .  The known composition of 

a i r  has been used t o  ca l cu la te  gas densi ty  and d ry  molecular weights. 
Prel iminary measurements inc lud ing  t e s t  po r t  loca t ions  are given i n  the 

appendices. 

The r e s u l t s  have been ca lcu la ted  on a personal computer using 
programs w r i t t e n  i n  Extended BASIC s p e c i f i c a l l y  f o r  source t e s t i n g  

ca lcu lat ions.  EPA-published equations have been used as the bas is  o f  the 

ca l cu la t i on  techniques i n  these program. Emission ra tes  have been 

ca lcu lated us ing the product o f  the concentrat ion times f low method. 

a 



3.3 Resu l ts  o f  PentachlomDhenol SamDling 
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I n t e r p o l 1  Labs R e p o r t  No. 1-3404 
B e l l  Lumber 8 P o l e  Company 

New B r i g h t o n .  

T e s t  No. 3 
P o l e  T rea tmen t  S c r u b b e r  S t a c k  

Results o f  Dentachlorophenol Sampl ina--------------- EPA Method 0010 SW846 

Date  o f  r u n  

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 . .  .... ( 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 . .  .... 
Water  i n  sample gas  

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

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 . .  (1N.WC) 
Avg. gas m e t e r  temp..(DEF-F) 

Volume t h r o u g h  g a s  meter . . . .  
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 )  
s t a n d a r d  c o n d i t i o n s . . ( N M 3 )  

T o t a l  sampl 1 ng t i  me.. .. ( M I N )  
N o z z l e  d i a m e t e r . .  ....... ( I N )  
Avg .s tack  gas  temp ..(DEC-F) 

V o l u m e t r i c  flow 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 l  c v a r l  a t  ion .  

...... 
(ACFM) 
DSCFM) 

... ( * )  

I 15 

Run 1 
09-05-91 

755/1004 

-0.01 
0.09 

0.840 

4.0 
11.0 
0.0 

15.0 

1.0043 
29.02 

0 . 3 1  
76.7 

22.80 
21.86 
0.619 

124.00 
.183 

7 7  

93 
86 

91.6 

Run 2 
09-05-91 

1020/1256 

-0.01 
0.09 

0 .840 

28.0 
0.0 

11.0 
39.0 

1.0043 
29.02 

1.07 
1 2 . 2  

46.00 
44.56 
1.262 

124.00 
.183 

7 5  

188 
1 7 4  

98.6 

Run 3 
09-05-91 

1325/1530 

-0.01 
0.09 

0.840 

11.0 
5 . 0  
0.0 

1 6 . 0  

1.0043 
29.02 

0.22 
78.8 

18.95 
18.09 
0.512 

124.00 
.183 

80 

74 
68 

103.1  



3.1 Results o f  Orsat and Moisture Analyses 
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I n t e r p o l 1  Labs R e p o r t  No. 1-3404 
B e l l  P o l e  B Lumber Company 

New B r i g h t o n .  M inneso ta  

T e s t  No. 1 
P o l e  T rea tmen t  Sc rubber  S tack  

R e s u l t s  o f  O r s a t  6 M o l s t u r c  Analyses-----  Methods 3 6 4(*v/v) 

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

09-04-91 09-04-91 09-04-91 

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

c a r b o n  d i o x i d e . . . . . . . .  . . .. 0.03 0.03 0.03 

. o x y g e n  .................... 20.90 20.90 20 .90  

c a r b o n  monoxide ............ 0.00 0.00 0.00 

n i t r o g e n  .................. 79.07 79.07 79.07 

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

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

c a r b o n  monoxide. . . . . . . . . . .  

n i t r o g e n  .................. 
w a t e r  vapor. . . . . . . . . . . . . . .  

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  ............ 
Water  mass Plow ...... ( L B / H R )  

0.03 

20.16 

0.00 

76.28 

3.53* 

28.84 

28.46 

0.983 

12.41 

0 . 0 3  

20.00 

0.00 

75.67 

4.29*  

* F r e e  or condensed, w a t e r  i n  t h e  gas s t ream.  

FO 0.000 0.000 0.000 
10 

28.84 

28.38 

0 . 9 0 0  

26.39 

0.03 

20.07 

0.00 

75.94 

3.96*  

28.84 

28.41 

0 .981 

11.21 



I n t e r p o l 1  Labs R e p o r t  No. 1-3404 
B e l l  Lumber 8 P o l e  Company 

New B r i g h t o n .  

T e s t  No. 3 
P o l e  T r e a t m e n t  S c r u b b e r  S t a c k  

R e s u l t s  o f  O r s a t  6 M o i s t u r e  Analyses-- - - -  Methods 3 6 4(:v/v) 

D a t e  o f  r u n  

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

Run 1 Run 2 Run 3 
09-05-91 09-05-91 09-05-91 

c a r b o n  d i o x i d e .  ........... 0.03 0 . 0 3  

oxygen. . . . . . . . . . . . . . . . . . . .  20.90 20.90 

n i t r o g e n  .................. 79.07 79.07 

0.03 

20.90 

79.07 

Y e t  b a s j s  ( o r s a t )  

c a r b o n  d i  0x1  de.  ........... 0 .03  0.03 0.03 

oxygen.. . . . . . . . . . . . . . . . . . .  20.25 20.26 20.15 

n i t r o g e n .  ................. 76.59 76.65 76.24 

w a t e r  vapor....,.......... 3.13 3.06* 3.57* 

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

Wet m o l e c u l a r  w e i g h t  ........ 28.50 .28.51 28.45 

S p e c i f i c  g r a v i t y  ............ 0.984 0.985 0.983 

Water  mass Plow ...... ( L B / H R )  0.00 0.00 0.00 

* F r e e  or  condensed w a t e r  i n  t h e  gas s t ream.  

FO 0.000 0.000 0.000 
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3.2 Results of Partlculate Loadlna Detenlnatlons 
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I n t e r p o l 1  Lab$ Repor t  No. 1-3404 
B e l l  P o l e  B Lumber Company 

New B r i g h t o n .  M inneso ta  

T e s t  NO. 1 
P o l e  T r e a t m e n t  Scrubber  S tack  

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  De te rm ina t ions - - - - - - -  Method 5 

Da te  o f  r u n  
Run 1 Run 2 Run 3 

09-04-91 09-04-91 09-04-91 

Time r u n  s t a r t / e n d  .....( HRS) 1000/1210 1225/1358 1445/1810 

S t a t i c  p r e s s u r e .  ..... ( I N . W C )  -0.01 -0.01 - 0 . 0 1  
Cross  s e c t i o n a l  a r e a  ( S Q . F T )  0.09 0.09 0.09 
P i t o t  t u b e  c o e f f i c i e n t  ...... .840 .840 .840 

Water  i n  sample gas 
condenser  ............. ( M L )  0.0 0.0 0.0 

d e s i c c a n t  ..........( GRAMS) 17 .0  11.0 11.0 
t o t a l  .............. ( G R A M S )  24.0 38.0 35.0 

i m p i n g e r s  ..........( GRAMS)  7.0 27.0 24.0 

T o t a l  p a r t i c u l a t e  m a t e r i a l . ,  .......... c o l l e c t e d ( g r a m s )  0.0510 0.0345 0.0769 

Gas m e t e r  c o e f f i c i e n t .  ...... 1.0043 1.0043 1.0043 
B a r o m e t r i c  p r e s s u r e .  . ( I N . H G )  29.28 29.28 29 .28  

Avg. gas m e t e r  temp..(DEF-F) 8 0 . 8  93.5 92.5 

Volume t h r o u g h  gas meter . .  .. 

Avg. or4 f .  p r e s  .drop. .  ( I N .  WC) 0 . 3 1  1.13 0 .20  

a t  m e t e r  c o n d i t i o n s  ... ( C F )  22.98 36.03 3 5 . 3 5  
s t a n d a r d  c o n d i t i o n s . ( D S C F )  22.06 33.86 33 .21  

T o t a l  s a m p l i n g  t i m e  ....( M I N )  124.00 92.00 196.00 
N o z z l e  d i a m e t e r  ......... ( I N )  .185 . 185  .I85 
Avg .s tack  gas temp . . ( D E G - F )  80  86 84 

a c t u a l  ..............( A C F M )  93 196 88 
d r y  s t a n d a r d  .......( DSCFM) 86 178 80 

I s o k i n e t i c  v a r i a t i o n . .  ... ( Z )  96.5 96.8 98.5 

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

V o l u m e t r i c  f l o w  r a t e . .  ...... 

a c t u a l  ............( G R / A C F )  0 .03292 0.01423 0.0326 1 
d r y  s t a n d a r d  ..... ( C R / D S C F )  0.03567 0.01572 0 .03573  

P a r t i c l e  mass r a t e . .  . (LB/HR) 0.03 0.02 0.02 

13 
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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 .  I n c .  
(612) 736-bObO 

EPA Method  5 G a s  M e t e r i n g  System 
(Iluali ty C o n t r o l  C h e c k  D a t a  S h e e t  

T i  m e  
( m i n )  

O p e r a t o r  26'4 Module  No. 5 

Meter Temp. (OF) 

(CF) I n l e t  O u t l e t  
V o l u m e  

~ 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  .''.He f o r  10 m i n u t e s  b e f o r e  a t t a c h i n g  t h e  um- 
b i  1 i ca l  . R e c o r d  the f 01 l o w i n g  d a t a :  

Bar p r e s s  24'JT i n .  Hg. - - 1. u o * 3  "HC~ 1.79 i n .  W.C. 

C a l c u l a t e  Y,, a s  fol lows:  

I f  Y,, is  n o t  w i . t h i n  t h e  r a n g e  of 0.5'7 t o  1.03, " t h e  v o l u m e  
m e t e r i n g  s y s t e m  s h o u l d  be i n v e s t i g a t e d  before  b e g i n n i n g . "  

CFR T i t l E  40, P a r t  50, Appendi,: A ,  M r t h n d  5 ,  S e c t i o n  4 .4 .1  

5-432R 
P a w  I1 A- 3 
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.,, _- 
Interpoll Laboratories. Inc. 

(512) 726-6060 

Ti me 
(min) 

EPA Method 5 Gas Metering System 
Ouality Control Check Data Sheet 

Meter .Temp. (OF) 

(CF)  Inlet , Outlet 
Vol Lime 

Module No. & Opera tor vd - v 

Instructions: Operate the control module at a flow rate equal 
to "We for 1 0  minutes before attaching the um- 
bilical. Record the following data: 

Calculate Y,, a5 follows: 

0. 5 
Y,, = . 1.786 [ (t, + Pa 460) ] 

7 ", 

If Y,, is not within the range of 0.97 to 1.03, "the volume 
metering system should be investigated before beginning." 

CFH Title 40, Part 60, Appendix A ,  Method 5, Section 4.4.1 

5-432R 



Date o f  Calibration: 

Technician: 

Interpol1 Laboratories, Inc .  

(612) 786-6020 

Nozzle Cal i b r a t i  on 

Data Sheet 

08-28-91 

0. VanHoever 

Nozzle Number 1-3 

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

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

average are shown below. 

Position Diameter 

(inches ) 

1 0.185 

2 0.185 

3 0.186 

Average : 0.185 

A- 5 



Interpol 1 Laboratories, Inc .  

(612) 786-6020 

Nozzle Cal ibrat ion 

Data Sheet 

Date of  Calibration: 08-27-91 

Technician: D. VanHoever 

Noa le  Nunber HE-3 

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

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

average are shown below. 

Position Diameter 

i nche s 1 

1 0.179 

2 0.179 

3 0.178 

Average: 0.179 

A- 6 



Interpol1 Inc. 
(612)786-6020 

S-Type P i t o t  Tube Inspection Sheet 

Pitobe No. at/- dA 

P i t o t  t ube  dimensions: .. 
1. External t u b i n g  diameter (Dt) 316 IN. 
2. Base t o  Side A opening plane (PA) , &d IN. 

3. , q s - 7  IN. Base to  Side B opening plane (P,) 

A1 i gnment : 

4. a1 <loo 
5. a2 <loo 0 

6. B1 <'5O / O  

7. B2 < 5O & b 

8. 2 <.125" 
9. W C.0625 

Distance from Pi to t  t o  Probe Components: 

10. P i to t  t o  0.500 IN. nozzle 0 7 L o  IN. 

11. P i t o t  t o  probe shea th  r,z;d IN. 

12. P i t o t  t o  thermocouple (paral le l  t o  probe) IN. 

13. P i t o t  t o  thermocouple (perpendicular t o  probe) IN. 

Date o f  Inspection: Inspected by: 

A- 7 



I n te rpo l1  Laboratories 

S-Type P i t o t  Tube Inspection Sheet 

(612)786-6020 

Pitobe No. Z,C-mhV< 

P i t o t  tube dimensions: 

1. External tubing diameter [Dt) , ?/k IN. 
2. Base t o  Side A opening plane (PA) $J6 I- IN. 

3. ' y2+3 IN. Base t o  Side B opening plane (P,) 

A1 i gnment : 

5. a2<100 

6. B1 < So B 
7. B2 < So t 

8. 2 <.125. ,6 Z- 
9. W <.0625' . & /  

Distance from P i t o t  t o  Probe Components: 

10. P i t o t  t o  0.500 IN. nozzle 74 IN. 

11. P i t o t  t o  probe sheath r o  IN. 

12. P i t o t  to  thermocouple ( p a r a l l e l  t o  probe) IN. 

13. P i t o t  t o  thermocouple (perpendicular t o  probe) , 7 d U .  

Date o f  Inspection: Inspected by: 

. _  - 2-/-f/ 



Interpall Laboratarles. Im. 

TemDerature Measurement Device 
Yllbration Sheet 

Unlf under test: 
Vendor *&&I- 

node 1 HZY / /o 7- Serlal Nunber /8 
Range 0 -1444 % T h e r r p o c o u p l a T y p a / r ~  

Date of Callbratton b///+, Techn 1 c i a n - u .  

Method of  Cal ibratlon: 
a Caipir i ron ~ q i i n r t  LSTx r r a r y  i n  9 l 1 r r  theraoae:ar usinq a thermstatted and insulated aluainum block derirjned 

t o  proride uniform temneratur8. R 8  temperature 1: tdps ted  by mdjnstisg the vo1tIge 00 the block beater 
cartridge. 
O m q 1  Rodel CL-100 lyoe 1 lh~rmcoup la  S i w l I t o r  which provides 22 ~ r r i u  t e ~ e r t t u r e  tou i v I l 8n t  B i l h O l C  

signals. The CL-100 is cold junction comocnrtttd. C t l i b n t i o n  tccuracy i: 0.11 of soan I Z l O O + l  : 1 derjree 
lfor negative temoeratures add f 2 degrees. The Cl-300 s i w l t t e s  exactly the mi l l ivo l tage of a lyue I 
thermocouDle a t  the indicated teapcrature. 

c$r 

Temp (OF) Standard or 
Naninal Simulated ~ a a p  (OF) 

0 
100 
200 
300 
400 
500 
600 
700 
a00 
900 
1000 
1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 
2000 
2100 

~ ~~~ 

Response o f  
Unlf Under Test 

OF = o f f  scale response by unlt under test (9) 
x d e V  = 100At / (460 4 t) 

t7 Unit In tolerance 
Unit was not In tolerance: recalibrated - See new callbration sheet. 

5-433 

A- 9 



INTERPOLL LABORATORIES 
(612)786-6020 

Stack Sampling Department - QA 
Aneroid Barometer Calibration Sheet 

Actual Mercury 
Barometer Read 

J9.27 

Date 7/p/q / 

Technician 
Mercury ColumCBarometer No. 1 
Aneroid Barometer No. k/f- ,me-fc ,- 5er IS 1 = P L / Z / L  

2 c & 7  P /Z.n 4 de wt- 

Temperature 
Ambient Correction Adjsted Mercury Initial Aneriod Difference 
Temp. Factor Barometer Read' Barometer Read (Pba-Pbm) 

c 7L, . i/ 2 5 .  / L  o v a  1 7  .o/ 

Has this barometer shown any consistent problems with calibration? Yes/No. If 
yes, explain. 2- 

Has problem been alleviated? Yes/No. How? 

*Note 

Aneroid barometers will be calibrated periodically against a mercury column 
barometer. The aneroid barometer to be calibrated should be placed in close 
proximity to the mercury barometer and left to equilibrate for 20-30 minutes 
before calibrating. Aneriod barometer will be calibrated to the adjusted 
mercury barometer readings. 5-312 

._ A- 10 1 
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JTERPOLL LABORATORIES 
4500 BALL ROAD N.E. 

X C L E  PINES, MN 55014-1819 
(612) 7868020 
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INTERPOLL LABORATORIES EPfi METHOD 2 FIELD DFITA SHEET 

Job a// L & m 4 r e - e 2 / ~  
Source 2.4 ZFb+ecm+ SSz,& r Skk 
T e s t  Hun D a t e  ?f$/W 
Stack  dimen. c/ " IN.  

Dry  b u l b  'F Wet bulb- 'F 

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

B a r o m e t r i c  p r e s s u r e  2%z8 i n  Hg 

S t a t i c  p r e s s u r e  -, & /  i n  WC 

Operators_S).,d /I o e j e p  w 7. ~ ' n l e i / /  
P i t o t  No. /24-35 Cp .gY Cross S e c t i o n  

Schematic of 

H or n o t h i n g =  r e g .  manometer; S= expanded; E = e l e c t r o n i c  s-392.1 
c- 1 



INTEHFOLL LABORATORIES EPA METHOD 5/17 SPMPLE LOG SHEET 

Sample T ra in  Leak Check: 

Pretest :  ( 0.02 c f m  a t  15 in. Hg. (vac) 
Postest: - 3 c f m  a t  in .  Hg. 

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

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

A acetone 
D o t h e r ( s )  

No. of probe wash b o t t l e s :  / 
Sample recovered by: 7 

Condensate Data: 

.... ~ . . ~  ~-. . .. . - ._ .. - . . . . ._ _ _  _ _  . .. . . _ _ _  
-----__I__-_- .. . .. .... - . . . . . . ... .. . . . .. . . . .. . .. . . . Total  -.-I....-.--.I-". - 

In teg ra ted  Gas Sampling Data: -/,$&,en 

Hag Pump No. Em,: No. Hag No. 

Bag Mater ia l :  5-layer aluminized Tedlar Size: 

Pretest  leal: check: cc/min a t  in. Hg. 

Time s t a r t :  ( H H S )  Time end: (HRS) 

Sampl i n g  ra te :  cc/min Operator: 

S/N of O= analyzer used t o  monitor t r a i n  ou t le t :  - 
CF-023 

- c-2 S-0046RR 
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INTERPOLL LABORATORIES EPA METHOD 3/17 SAMPLE LOG SHEET 

Sample Tra in  Leak Check: 

Pre tes t :  ( 0.02 cfm a t  15 i n .  Hg. (vac) 
Postest: - - b cfm a t  /D i n .  Hg. (vac)F 

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 )  

acetone 
0 o the r (5 )  

No. of probe rash b o t t l e s :  / 
Sample recovered by: - P& 

Condensate Data: 

.......................... ........... .... ................................. ... ----~~-..-- jii;;-i-ii;i. Tota l  I - 
In tegra ted  Gas Sampling Data: # b 4 , ~ , , #  4: 

Hag Pump No. Bo;: No. Bag No. 

Bag Mater ia l :  %layer Aluminized Tedlar Size: 

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

Time s t a r t :  ( HRS ) Time end: ( HRS ) 

Sampl i ng ra te :  cc/mi n Operator: 

S / N  of O= Analyzer used t o  monitor t r a i n  ou t l e t :  - 
CF-025 

C-6 S-0046RR 
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INTERPOLL LABORATORIES EPCI METHOD 5/17 SAMPLE LOG SHEET 

Date y(?,"k/ Teat 2 Run%- 
No. o f  t r a v e r s e  p o l n t s  3c 
F i l t e r  type: 4 .&5s C,b c , , 

Date y(?,"k/ Teat 2 Run%- 
No. o f  t r a v e r s e  nnin+= =- 
F i l t e r  type: 4 /&5S 45.4 < , 

Sample T r a i n  Leak Check: 

Pretest :  ( 0.02 cfm a t  15 in. Hg. (vac) lef 
Postest :  - 0 cfm a t  i n .  Hg. 

(vat) Y 
P a r t i c u l a t e  Catch Data: 

N o . 5  of f i l t e r s  used: Recovery so lvent  ( 5 )  

36'1 

No. of probe wash b o t t l e s :  / 
Sample recovered by: 7- 

Condensate Data: 

D i f f e rence  

mp i nger No. 

Impinger No. 3 

Condenser 

In teg ra ted  Gas Sampling Data: - 
Hag Pump No. Box No. Hag No. 

Bag Mater ia l :  %layer  Aluminized Tedlar Size: 

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

Time s t a r t :  ("S) T i  me end: ( HRS ) 

Sampling ra te :  cc/min Operator: 

S/N o f  0:. Analyzer used t o  monitor t r a i n  o u t l e t :  - 
CF-023 

c-9 S-0046RR 
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r v, , I d ,  

F r a c t i o n  D i s t a n c e  D i s t a n c e  

D i a m e t e r  Wall ( i n )  P o r t  ( i n )  
o f  f r o m  S t a c k  f r o m  End of 

INTERPOLL LABORATORIES EPA HETHOD 2 FIELD DATA SHEET 

Job Be/- r#Z/e - 
S o u r c e  z/C ~ e d ~ e e ~  YL&ei ILL 
T e s t  3 Hun - D a t e  ?!<A/ 
S t a c k  d imen .  + I' I N .  

D r y  b u l b  OF W e t  b u l b  "F 

Manometer :  F R e g . + x p .  0 E l e c .  

Barometric p r e s s u r e  3#07 i n  H g  

S t a t i c  p r e s s u r e  -- 0 / i n  WC 

O p e r a t o r  5 

PI t o t  N o . < m r - r C p  'g '/ 
ddP&, Y z o  de,  //. 

S c h e m a t i c  of 
C r o s s  Secti o n  

z??-ii 7-G-7- 



INTERPOLL LABORATORIES EPA MODIFIED METHOD 3 SAMPLE LOG SHEET 

F i n a l  

* Condensate t r a p  

Condensate t r a p  

Job __ %/i L,6,,. a-?Ok 
Source ?&,? T & : & r m m T  s~c?urj&~e Sip& NO. of t r a v e r s e  p o i n t s  6 L- 
Cycione: 0 Y e s 3  No F i l t e r  h o l d e r :  MM; F i l t e r  type:  4" Glass f i b e r  
cinal y tes :  ZL. p. XAD-2 r e s i n :  - g Batch No. 
F i e l d  recove ry  s p i k e  added: >Byes  0 No Reference: EFA SW-846 Method c:K:I~<:, 

Date 9/+/ Test 3 R u n  ' 

-- 

Tare D i f f e r e n c e  

0 

Sample T r a i n  Leak Check: 

P r e t e s t :  < 0.02 cfm a t  15-in. Hg. (vac)  - 2 cfm a t  / S  in. Hg. (vac)  Postest :  F - 
S e m i v o l a t i l e  Catch Data: 

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

No. of b o t t l e s  f o r  condensate t r a p  catch:  / 
Samples recovered by: Z + i 6 + & ~  .., 

Condensate Data: 

I I Condensate t r a p  11 

Des iccant  

c 

I n t e g r a t e d  Gas Sampling Data: ,F&hCa k 4- 
Rag Pump No. Box No. Bag No. 

Bag M a t e r i a l :  4 - layer  Aluminized Tedlar  Size: 4- 

P r e t e s t  l eak  check: cc/min a t  in.  Hg. 

Time s t a r t :  (HRS) Time end: (HRS) 

Sampling r a t e :  c c i m i n  02 Analyzer S/N: 

REV. 1 CF-026 

C- 16 5-393 - 
~~~ ~ 
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INTERFOLL LABORATORIES EPA MODIF1ED.METHOD 5 SAMPLE LOG SHEET 

Date r/.-/9/' Test  3 Run - Jotj ,341 Luuqler +"'p ?/ e 
Sourcef6LLE Tfl&&/-mE&T . ~ & B ~ f Z  S+ri& No. of traverse points 6 Z  
Cyclone: 0 Y e s a N o  Filter holder: M M 5  Filter type: 4" Glass fiber 
Finalytes: PLP XAD-2 resin: - g Hatch No. 
Field recovery spike added: X Y e s  0 No k'eference: EPfi SW-846 Method t:1~:)1,:, 

Sample Train Leak Check: 

- 

Pretest: ( 0.02 cfm at 1 5  in. Hg. (vac) 
Fostest : - 

cfm at A in. Hg. 

Semivolatile Catch Data: 

N0.s of filters used: Recovery solvent (5) 

Final Tare 

No. of battles for condensate trap catch: / 
Samples recovered by: f l K  

Difference 

Condensate Data: 

I II Z P  0 Condensate trap /I 
11 Condensate trap 1 I I H 

Condensate trap 

Impingers 

.......... ;...........=...............= .... ___L1.~.__..=;. . ......... .... Total I".--.-.---""__..C-"_(. 

Integrated Gas Sampling Data: #/%1544f A' 
Bag Pump No. Box No. Hag No. 

Hag Material: 4-layer Aluminized Tedlar Size: 44 L 

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

- 

rime start: (HRS) Time end: (HRS) 

Sampling rate: cci'min 02 Analyzer S/N: 

Rev. 1 CF-026 

c-20 s-393 
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INTERFOLL LARORATORIES EPA MODIFIED METHOD 5 SAMPLE LOG SHEET 

Final 

w Condensate trap 

Condensate trap 

J o b  Date ?/:/?/ Test 3 Run 3- 
Cyclone: 0 Yes% No Fiiter holder: MMS Filter type: 4" Glass fiber 
Sour c e P O L B  i-/z&Tm&ur scra.4&&ec && No. of t averse points &5 

Tare Difference 

D 

- 
analytes: ~ XfiD-2 resin: - g Hatch No. 
Field recovery spike added: Yes 0 No Reference: EFfi SW-846 Method I.I(.I~~:, 

Sample Train Leak Check: 

- 
Fretest: < 0.02 cfm at 15 in. Hg. (vac) 
Postest: - 0 cfm at /& in. HQ. 

(vat) F 
Semivolrtile Catch Data: 

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

x M e c l 2  w;; ; 4 C I  - . */V) 
other (5)  /&670,4,5 P 

No. of bottles for condensate trap catch: / 
Samples recovered by: 9UN * r n K  

Condensate Data: 

Condensate trap - 

Desiccant 

. _. .......... ....... .... ................. . . ._._._ Total s.. .rr;.irrjj;;;;;-ii;-;-;-rr:jji; ...-."--"-."-̂ --.I." ". 

Integrated Gas Sampling Data: - //-b,g,, ' L  &I> 

Bag Pump No. BOX NO. Bag No. 

Bag Material: 4-layer Aluminized Tedlar Size: 44 L 

Fretest leal: checl:: cc/min at in. Hg. 

Time start: (HRS) Time end: ( HFiS ) 

Sampling rate: ccimin 02 Analyzer S/N: 

Rev. 1 C F - 0 2 6  

C- 24 5-393 - 
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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  
(012) 795-68213 

€PA Method 5 D a t a  Repor t i ng  Sheet 
Probo/Cyclone Wash 

0 

Job Z c I I  Lh-+h<c .I- p~la Source hi< TJ&t.-mf 
Team Leader Test S i t e  C c m b L 6 f  < . b - C k  
Date Submitted ?-5--41 Date of Test q-q-q' 
Test No. I No. of  Runs Completed 3 
Data of Rna lys i s  q - q - 9 1  Technic ian 4. tk-d 
Transpor t  Leakage None [I m l  Solvent  k' kn I 

Test L R u n L  Dlsh No. (P4 
F i e l d  Blank Dish Tare U t .  ? 7 . ? ? G 2  9 
Log Number YllJI6 -dl DishtSample U t .  '17 . $ 4 G T  9 
V O ~ .  of S o l v e n t z m l  Sample W t .  4.0DD3 4 
+Solvent Res idue2. /ug /ml  

T e s t  I R u n 2  D ish  NO.- 
VOI. o f  S o l v e n t i \ a O m l  D i s h  Tare W t .  4t 3ti!i8 9 
Log N u m b e r  -uY D i  sh+Sampl e Ut .  q f .  ql?  7 9 
Comments Sample W t .  d, 0 3 y 1  9 

Test  \ R u n 2  Dish No. / / r  
Log Number - 0 3  Diah+SampIe Ut. 4<075& 4 

> I D  x ID 9 - Val. of S o l v e n t a m 1  Dish  Tare U t .  

Comments Sample Ut.  U ~ U U 7 0  9 

Test  f Run- D ish  No. 402 

Comments Sample W t .  0 , O t l K  Y 

Vol.  o f  Solvent- m l  D ish  Tare U t .  9 
Log Numbzr Dish+Sample W t .  9 
Comments Sample W t .  9 

'Jol. of Solvent- m l  D lsh  Tare U t .  Y 
Log Number DishcSample W t .  rJ 
Coinment s Sample Ut.  9 

%%+-; VOI. o f  Solvent-ml D ish  Tare W t .  
Log Number - I3 Dish+Sample W t .  

Test  - Run- Dish No. 

Teat Run - Dish No. 

+Solvent R e s i d u e x u g / m l = t  (Sample W t .  U,f?du3q) (1Q6)1/Pol .  o f  Sol./y-Tml 
EVA-M5 acetone Residue Blank Spec. (7.3 uy/ml - Results: 
F i e l d  B l k .  Run 1 R u n  2 R u n  3 R u n  4 Run 5 



In te rpo l  1 Labora tor ies  
(612) 786-5020 

€PA Nethod S D a t a  R e p o r t i n g  S h e e t  
Impinger  C a t c h / N i n n e s o t a  P r o t o c o l  

S o u r c a  PO/& 7ru&sY 
T e s t  S i t e  $ C m - k X Q f i  l J c c x  

Job & / I  LLL- 6e.- %AL 
D a t e  S u b m i  t t e d  F-r-?/ C a t e  of T e s t  F-Y-?( 
T e s t  No. I NO. of H u n s  C 
D a t e  of analysis f - f L - 9 1  T e c h n i c i a n  A. 

Team Leader p u y  

0 

1 

Z 

3 

Test  L R u n B  D i s h  No. 3 
F i e l d  B l a n k  L A L L  9 
Log Number  '+W6 0 3 D i s h + S a m p l e  U t .  r2 1 2 3  4 9 
C o m m e n t s  Sample W t .  3, JL'd L. 9 

Log Number - 06 D i s h  T a r e  U t .  50, 8920 9 
C o m m e n t s  D i s h + S a m p l e  W t .  70 7 G T G  9 

S a m p l e  W t .  0 , 0 / 3 f f  9 

D i s h  T a r e  W t .  ct 

T e s t L R u n -  D i s h  NO. 62- 

Test A R u n L  D i s h  No. I10 
Log Number - 04 D i s h  T a r e  U t .  4 

D i s h + S a m p l e  w t .  4 .7b a 
C o m m e n t s  S a m p l e  W t .  rn 
T e s t - R u n L  D i s h  No. / I ?  
Log Number --I ;z- D i s h  T a r e  W t .  ?'7.3?3? 9 

, C o m m e n t s  D i s h + S a m p l e  W t .  r7 . l a 3 7  g 
Sample W t .  U * d 5 O y  9 

4 
Test R u n  __ D i s h  No. 
Log Number D i s h  T a r e  W t .  9 
Comment  5 D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 

.s 
Tes t  - R u n  - D i s h  No. 
Log Number D i s h  T a r e  W t .  9 
C o m m e n t s  D i s h + S a m p l e  W t .  9 

S a m p l e  W t .  9 
c 

0.0 I28 6. ~ Z 7 t  D 1 0.3 50 
LSC-03.GF 
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Interpol 1 Labor at o r  i e5 
(512) 796-4020 

EPA Method 5 Data Reporting Sheet 
Filter Gravimetric5 

Job f i + l (  i- 4</- 4 Pelt Source P-IC % < L + r c n  f 

Team Leader D Y l t  Test Site Sickhkfr  5kGt 
Date Submitted 7-c-i  I Date o f  Test v-q-91 

I No. o f  Huns Completed 3 Test No. 
Date of Analysis '7-7-51 Technician P" 

T e s t I R u n  0 Filter No. 36 5-7 
Field Blank Filter Type ' f"6F 
Log Number q146 0 2  Filter Tare Wt. . q I l V  9 
Comments Filter+Sample Wt. *q/w 9 

9 Sample Wt. , O I N  I 

Test I Run Filter No. 3 6 3 6  
Log Number - 05 Filter Type r * L F  
Comments Filter Tare Wt. . Y 7 7 3  9 

Filter+Sample Wt. 96'616 9 
Sample Wt. 0 o a Y Y  9 

T e r t R u n  2 Filter No. 36qP 
Log Number -03 Filter Type 'fS'6lr 
Comments Filter Tare Wt. .SlacPg 9 

Filter+Sample Wt. a 407g 9 
Sample Wt. d . u o o 7  9 

Test I Run 3 Filter No. 7 d(l 
Log Number - ' 1  
Comments Filter Tare Wt. . t ' l o l#  9 

FiltercSample W t .  8957 9 
Sample Wt. u.a05/ 9 

Filter Type V 6 F  

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

Fi 1 ter+Samp 1 e Wt . 9 
Sample Wt. 9 

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

Filter+Sample Wt. 9 
Sample Wt. 9 

?esul ts: ~~ ~~ ~ 

Field Blk. Run 1 Run 2 Hun 3 Run 4 Run 5 



r 

Nature  o f  
S p i k i n g  M a t e r i a l  

DLo-Fluorathene 

I n t e r p o l  1 
(612) 

Spike S p i k e  Total Mass 
Concen t ra t i on  Volume o f  Spike 

L a b o r a t o r i e s  
786-6020 

1 

XAD-2 & VOST Trao P r  e o a r a t i o n  Work, 
Q r d e r  Form 

I 
F r o  j ec t Name: _&ee &IC * 
Date Required: 413 141 

Number 

Number 

O f  

o f  

XAD-Z Traps Required: f 

D e l i v e r y  
Order Date: 

VOST Tubes Required: Tenax 
I Ten a >: /Char c oa 1 

l l r4D- ;?-LRf lPHISTORY 

XUD-2 Lot Number: / 2 ? 3  Date o f  
XAD-2 Lot  Date: r- .It Technic 
XAD-2 Lot Technic ian: Fll\&, L 

Sp ik ing  : q!3/7 I 
an: l7-h 

~ 
~ ~~~~ ~ ~~~ ~~ ~ 

W S T  TUBE HIS TORY 

Date  of Thermal D i s o r p t i o n :  Technic ian : 

T o t a l  Hydrocarbon Analysis:-ppm 

~~ ~ ~ 

* *P lease r e t u r n  t h i s  form w i t h  t h e  samples. 

LOA-1QRR 
D- 4 - -~ 



INTERPOLL LABORATORIES. I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

B e l l  Lumber 8 Pole 
Laboratory Log No. 4146 

Results of kntach lompheno l  Analysis' 

Test: 3 

Source: Pole Treatment Scrubber Stack 

Sample Type: MU-5 T ra in  Catch 

To ta l  Mass o f  PentachloroDhenol (uq) 

Anal v te  F i e l d  Blank Run 1 Run 2 Run 3 

(Log No.) 
Pentachl omphenol 

(4146-29) (4146-30) (4146-31) (4146-32) 

< 2.8 1300 640 4100 

'EPA Method SW-846. 8270. 
< - l e s s  than 

D- 5 



INTERPOLL LABORATORIES, I N C .  
( 6 1 2 ) 7 8 6 - 6 0 2 0  

B e l l  Lumber & Pole 
Laboratory Log No. 4146 

Results of F i e l d  Spiked Surrogate Pentafluomphenol Analysis', '. 7 

Test: 3 

Source: Pole Treatment Scrubber Stack 

Sample Type: MM-5 Tra in  Catch 

Spike Conc. To ta l  Mass o f  Pentafluoroohenol (ua) 

Anal v te  (ua/uL) F i e l d  Blank Run 1 Run 2 Run 3 

(Log No.) (4146-29) (4146-30) (4146-31) (4146-32) 

Pentafluorophenol 1.0 < 2.3 2.3 2.3 < 2.3 

Note: The recovered MH-5 t r a i n  sample ex t rac ts  contained h igh  concentrations o f  
intermediate b o i l i n g  range hydrocarbons even a f t e r  GPC clean up. The hydrocarbons 

degraded the ana ly t i ca l  chromatographic separation on the GC and prevented both the 

quan t i t a t i on  o f  t a rge t  analytes and t h e i r  p o s i t i v e  i d e n t i f i c a t i o n  by MS. 

The sample ex t rac ts  were d i l u t e d  t o  e l im ina te  t h i s  hydrocarbon interference. 
However, t h i s  resu l ted  i n  the  f i e l d  spiked surrogate (PFP) being d i l u t e d  t o  a 

concentrat ion below i t s  instrumental de tec t ion  l i m i t .  No f i e l d  spiked surrogate 
recovery could be determined. The d i l u t i o n  d i d  not adversely a f f e c t  the quan t i t a t i on  

o f  pentachlorophenol which was present a t  h igh  concentrations or the laboratory 
spiked surrogates, the recoveries a l l  o f  which were w i t h i n  EPA QC acceptance 

c r i t e r i a .  

'€PA Method SW-846. 8270. 

< - less than 

0-6 



I n t e r p o l  1 L a b o r a t o r i e s  
(612) 796-6Q2Q 

Chain of Custody 
Sample D e p o s i t i o n  Sheet 

Source 704 ZC~+-C/* + 
b&c Strrc 

Job &( LLfe4efl BZ/E 
Team Leader 3" Test  S i t e  
Date  Submit ted %'/ 4/ Date o f  Test y/ Y/W 
Test  No. / No. o f  Runs Compieted 3 

No. of 
Samples 

Type of Sample A n a l y s i s  Required 

p s  per  EPA M-5 
n o t h e r  

Probe Wash: 
cetone 

Water 4 
F i  1 t e r :  

%IS?* ki mbl e 
02.5'' G .  F. 
047 mm G.F. 

gAs per  EPA M-5 
gA5 p e r  €PA M-17 
go the r  

Imp i nger Catch : . I. Water 

OJM5 Hq O n l y  
04M5 Meta ls  
01.0 N NaOH 
nother  

8% n=o= 
I 

I n t e g r a t e d  
Gas sample 

MN P r o t o c o l  
o w 1  P r o t o c o l  
OEPA M-6 or 8 
UAcid Gases 
UFormal dehyde 
p e t a l  s 
OOther 

n A 5  per  EP& M-9 
n A 5  per  E P A  M - 1 0  
@Ither 

~ 

Oxides of 
N i t rogen (NO,) ll Date 

T i  me (HRS) 
n A 5  per  €PA M-7A 
OOther 

p t t a c h e d  f u e l  F o r m  
#S-0163HHH 

0 Fuel Sample 
0 Aggregate 

P a r t i c l e  S i z e  H OX-Ray Sedigraph 
OBahco Method 
go the r  

Aud i t Samp 1 es 
gSu1 f ur D i  ox i de 
OOxides of N i t .  
OOther 

g&s per  EPA M-6 
n A s  per  EPA M-74 
OOther 

Sour c e I rr f o r  mat i on 

of  Source: 0 e o i l e r  [I Aspha l t  P l a n t  0 I n c i n e r a t o r  0 Dryer  
Other 

0 Coal g Wood 0 Gas 0 O i l  0 RDF'D Other m. 

4) Does sample need No 0 Yes If yes, e x p l a i n  
3 )  I s  sample combust ib le? 

- 7  - 
S-279HHR.R 



Interpol1 Laboratories 

F ie ld  Sample Chain O f  Custody Sheet 
(612)786- 6020 

. Type o f  Sample Train: /yl o d .  f. d M C k 4 d . L  .< .. 

Sample Collection/Recovery 
Person performing sample recovery: 
S i g n a t u r e m &  /<- 
Location a t  which recovery was done ~ “ ~ 1 . 6  c-4-1 #inJ- 

Special transport/storage requirements?F-Hh +K&,*  + F,,. 4.A - J L L  

Ti t l  e /,&A ,&- ,& e 
d * 

No. of Assigned 
Sample Description Items Log Number 

5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

Sample Transport 
Method of transport  LWL. uaA.7 

Recipient o f  samples upon recove<y ( i f  not  recovery person): 
Signature T i t l e  
Date of receipt  Time o f  receipt HRS 

D- 8 

S-0157RR-1 



Sample Check-In a t  Interpoll Labs 

Laboratory person receiving samples: 
Signature B & U >  Title  Lbl! / % h * / . r  S f -  

Date o f  receipt 4-6-Lfl Time o f  receipt d k J d  HRS 

Sample storage location S e c u v e J  &&/).-I& water  
Special storage conditions? . 

Analysis 

Sample Date o f  Method o f  I n i t i a l s  
Log No. Anal .~ ysi s Ana 1 ys i s o f  Analyst 

5 .  
6. 
7. 

9 .  
a. 

10. 
11. 
1 2 .  
13. 
14. 
1 5 .  
16. 
17. 
18. 

Y I  Y h  - /3 
- I d  
-, c 
-16 

6279 

Signature o f  each analyst: 

In i t ia l s  
-&.&kL 

S- 01 57RR- 2 

D- 9 



I n t e r  po 1 1 La bora t o r i  es 
(612)786-6020 

F i e l d  Sample Chain O f  Custody Sheet 

Sample Collect ion/Recovery 

Person performing sample recovery: - S i g n a t u r e A d  /<- T i t l e  AP./A < e 

Locat ion a t  whichJrecovery was done &UJ,L &..& / L o r n  
J 

Special t ransport /storage requirements?i-eHh p A,, Jf /,-A A r 4  

No. o f  Assigned 
Sample Descr ip t ion Items Log Number 

1. 

5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

Sample Transport 

Method o f  t ranspor t  /- 24- 
Recipient o f  samples upon r e c o v d y  ( i f  n o t  recovery person): 
Signature T i t l e  
Date o f  r e c e i p t  Time o f  r e c e i p t  HRS 

S- 0157RR-1 

0- 10 



Sample Check-In a t  In te rpo l l  Labs 

Labora tory  person r e c e i v i n g  samples: 

S i g n a t u r e  ~ , & - 4 w = L  T i t l e  La6  /sILl.,sj 
Date  o f  r e c e i p t  9-6 +/ Time o f  r e c e i p t  & gut, HRS 
Sample storage l o c a t i o n  S e c u r c J  d L / k - j ’ m  L a o ~ c p  

Spec ia l  s torage  c o n d i t i o n s ?  

Ana lys is  

Sample Date  o f  Method o f  I n i t i a l s  
Log No. Analysis  Analysis  o f  Analyst  

L i t * & /  I - )  &, /X /? f  R-2 7@ Ad&] 
-1 s 
- j q  

- 

6. 
7. 
8. 
9. ~. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

S i g n a t u r e  o f  each a n a l y s t :  

S- 0157RR-2 



I n t e r p o l l  Laborator ies 

F i e l d  Sample Chain O f  Custody Sheet 

(612)786-6020 

- 
Type of Sample Train: L @ ' ~ ~ . # , ~ L  4 e A J  J 

Sample Col lect ion/Recovery 

Person performing sample recovery:  

Location a t  which $ecovery was done(3yJ.&* / 
Spec i a 1 t rans po r t l  s t o  r a  ge requ i reme n t s ?re #/, + c & , ~  ,, + F,, ,A4 && 

I, k"oL4bt/ 
- T i t l e  /,&A p.d,,A4eF 

< 

No. o f  Assigned 
Sample Descr ip t ion Items Log Number 

5. 
6. 
7. 

9. 
a. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

Sample Transport 
Method o f  t ranspor t  &A- v- 

I 

Recipient o f  samples upon recovcry ( i f  not  recovery person): 
Signature T i t l e  
Date o f  rece ip t  Time o f  rece ip t  HRS 

S-0157RR- 1 

0- 12 



Sample Check-In a t  Interpoll Labs 

Laboratory person receiving samples: 
Signature A& Tit l e  LPL /-ha/vrSf 

Sample storage location S e c u y  .J d s l k - ~  UJer  

Special storage conditions? 

Date o f  receipt 9- 6-q/ Time o f  receipt D%o L) HRS 

Analysis 

Sample Date o f  Method o f  In i t ia l s  
Log No. Anal ys i s Anal ysi s o f  Analyst 

1. 4 l Y 6 -  2.1 x270 /~/8/4/ ./&> 
->z 
-%3 
- A q  

c 
3. 

6. 
7. 

9. 
10. 
11. 
12. 
13. 
14. 
15.  
16.  
17. 
18. 

a. 

Signature o f  each analyst: 

I n', u4-L 

5- 01 57RR- 2 

D-13 



I n t e r p o l 1  Laboratories 
( 612) 786- 6020 

F i e l d  Sample Chain O f  Custody Sheet 

Sample Collect ion/Recovery 

Person performing sample recovery: 

I- /{&A 1- Signature T i t l e  /,,u,// - /- 
- 

Location a t  which recovery was done,Q,-/,/.,* ., ,&,/A o . + m  

Special t ransport /storage requirements? 7-4- +- bc G J A L  -cd 

No. o f  Assigned 
Sample Descr ip t ion  Items Log Number 

8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

/ 
/ 
/ 

L 
- 2 7  
-%C 

Sample Transport 

Method o f  t ranspor t  & D - ~  u- , 
Recipient o f  samples upon recoveGy ( i f  not recovery person) : 
Signature T i t l e  
Date o f  r e c e i p t  Time o f  rece ip t  HRS 

S-0157RR- 1 

D-14 
A 



Sample Check-In a t  Interpoll Labs 

Laboratory person receiving sarnpl es: 
Signature d,&JLL- Tit le  L.+/ /+e+./.,* 
Date o f  receipt 4 - 4 - f  Time o f  receipt 0S-W HRS 
Sample storage location 5.ccuve J t~k. /k->'n ~ o d \ e h  

Special storage conditions? 

Analysis 

Sample Date o f  Method o f  In i t ia l s  
Log No. Analysis Analysis o f  Analyst 

L o m p o s r k  I. Y l u 6 *  zc / o /o / /  3 A  78 

Y N b - 3  L f:: -7 
4. -2y 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
1 6 .  
17. 
18. 

Signature o f  each analyst: 

S- 0157RR- 2 

0- 15 
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In te rpo l  1 Laborator ies OCt 2 t99\ 
(612)786-6020 8 

MPCA E x h i b i t  C f o r  Process Emissions INTERPOLL MoRATGR$Eg 

C. .Equipment & Operating D a t a  
1. Process Equip. No./Ident. sx/ poi  Y E  
2. Process Equip. Descr ipt ion fp~q=.cj ,?~ ,P E T U H  Ff d 

&JUO D /&€ CEPd  AT;^ W / 7 N  €.UT. f-/.!fld PM EdUL . 
No-. YesJ. 

3. Process equipment operat ing under normal operating conditions: 

D. Instrument Data on Process Equipment 
1. Include copy o f  production records o r  instrumentation which 

ind icates r a t e  o f  production o r  operation o f  the equipment. 
i.e. u n i t s  per hour, lbs. per hour. pressure, a i r  flow. etc. 

E. A i r  P o l l u t i o n  Control Equipment 
1. Type/model con t ro l  equipment .?o 
2. A i r  pressure drop across t h e  contro l  equipment . 
3. 
4. Was the  cont ro l  equipment operat ing normally? i/rs . 
5. 

A i r  f l o w  through the  cont ro l  equlpnent 

Data o f  l a s t  major maintenance/cleaning o f  contro l  equipment 

A/&& &ffU/frn  E ~ / T  -//+d / /J S72LCA 770 11. 

F. Plant Manager's C e r t i f i c a t i o n  
I c e r t i f y  t h a t  the  informat ion submitted herein i s  accurate and 
cor rec t  and that  no in format ion requested was withheld from MPCA. 
D iv is ion  o f  A i r  Qua l i t y .  , 

S-349R E- 1 
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C.vl i nder Analyzer I Spgn Percent 
uf 

(ppllo span  
.*f* Value He 513 on 5e Di .Cf erence I 

(ppm) (ppm) (ppm) 

Zero gas D 

Span 

*.*, 

Zero g a s  

Mid level 

High level H 

Cy1 i nder- Analyzer Span Percent 

( % )  ( % )  ( % )  ( % )  Span 
Val ue Response Di f f erence L'a 1 Uf? of 

(3 

CO, Calibration: Time (HHS) 

*** 

Zero gas 

Cy1 i nder Analyzer Span. Percent 

(7.) (%)  (%)  ( % )  Span 
Value Response Difference Value of 

0 

Mid level 

High level 
H 

~~ ~ 

Must be within 2% of the span for each calibration gas 5-420- 14 

G- 1 
. . .  



INTERPOLL LABORATORIES 
( 6 1 2 )  786-6020 

.. 

- a s t e r n  B l a s  C h e c k  

Z e r o  g a s  

- 
A n a l y z e r  R e s p  [pprn) D i f f .  S p a n  t 

CE-SB V a l  o f  
C a l  E r r  Sys B l a s  ( p p m )  (PPM) s p a n  

I 

0 I I I I 

k I I I I I z e r o  g a s 1  0 

_ _  
Z e r o  g a s  

U p s c a l e  
I1 

0 

1 
Z e r o  g a s  

U p s c a l e  
12 

H u s t  b e  w l t h l n  5 t  o f  t h e  s p a n  f o r  t h e  z e r o  or u p s c a l e  C a l .  g a s .  

S420-1  I R 

0 

.... 

6-2 
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TOTAL HYDROCARBON ANALYZER. (FLAME IONIZATIC lRotfisdJ Model RS 55 
t N E ~ L I M = N T I  ' 

TECHNICAL DATES 

MAINS :115V/60H 
RECORDER OUTPUT :O - 5 V I41.20mA 

MODEL: 5 Manual switching 
- Solenoid valves 

HOUSING: - Case, - 19.-Rack 
MEASURING RANGES: 1= 0- 10 

2 =  0- 100 
3 =  0- 1,000 
4 = 0- ~0.000 

5- 
C l  
C1 
Cl 

SPECIAL OPTIONS : 

. . . . . . . . .  Flame out al.aIm- ..................... 
1 Alarm 
Sample line 
..................................... 
...................................... 
..................................... 

ANALYZER CONDITIONS: 

Temperature : ..169.OC 

Zero Point  : .3 90 ....... 
Gain : ............. 7,70 

Pressure Setting : Sample/Spangas/Zerogas: 200 mbar 
Fuel: Hydrogen :.. ..... bar 
Combustion A i r  : ......... oa@ bar 

Span Gases : . .399. ppm CI 
2.6-4.49. ppm 4 

H- 1 
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IES 
4500 BALL ROAD N.E. 

CIiiCLE FINES. MN 550141819 
(612) 786-6020 
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DATE I JUNE 25, 1900 

oXYGM SERVICX COmpANy 

ST PAUL, w# 55104 

LINDE Omm NUMBER t I66.053.01 
cuSTop4eR PO MTKBW I 1834W 
CWSTOM8a REL NvMstR I 

i l i a  PXPRCE SVTLPL ~ o l p p l ~  

H. 7 9 6 8  PROPANE 
AXR 

1-1 

. .  



DATE : FEJRUARY 7.  1990 

TO: OXYCEP! SEWICE COKPANY 
1111 PIERCE BUTLER ROUTE 
ST PAUL, MN 55104 

LINDE OR3ER NUMBER : 030.043.01 
CUSTOME3 TO NUMBEX : 9712SA 
CUSTGXEX REL NUMBER : 

DEAR SIR/MADAM: 

THIS IS YO= CEXTIFICATE OF ANALYSIS FCIR: 

CYLINDER MIXT2.E REQUESTED CSRTICIED CERTIFICATION 
NUIUISEX COM?CNENTS COMTOSITICN COMPOSITION ACCURACY 

HA 6720 PROP-LUE 
AIR 

COA-6MP 

295 PPM + 1% RELATI'E - 300 PPM 
BALANCE BALANCE 

RECEIVED 

' J  
APPROVED BY 

... .. 1 .: . . .. . .  . .  . .  . .  . .  
~~ ~~ 



. _  G S # / s ; 3  

DATE : FEBRUARY 7, 1990 
- 

I : 3XYGEN SERVICE COMPANY 
1111 PIERCE BUTLER ROUTE . .  

,- ST PAUL, MN 55104 
I :  
L LINDE Om!ZR NUMBER : 030.043.03 

CUSTOMER PO NUMBER : 9742SA 
CUSTOMER REL NUMBER : 

n m z  SIR/WAM: 
LiIS IS YOUR CERTIFICATE OF ANALYSIS FOR: 

G ..ZIXDER m?IxTuRE REQUESTED CERTIFIED CERTIFICATION 
NUMBER COMPONENTS COMPOSITION COMPOSITION ACCURACX - 

j i  
4 0940 PROPANE 

AIR - 
i- 
I 

.- 
, I  , .  

1 -  ! 

I_ 

! 

3,000 PPM 3iOOO PPM 5 1% RELATIVE 
BALANCE - BALANCE 

, I  

APPROVED BY - 
1-3 



1 BELL LUMBER & POLE COMPANY 1 

!York 

Penta 
Mix 

P-9 ,"1 

Tank 3 S Y O I  I S 4  ,qSJ7 3bS'fL 

I N E W  BRIGHTON, MN 

3713.5 !?$ 89l-$3 3 5 Z ~ , C l , Z L - ,  I 

I I 

DAILY TREATING REPORT I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Max Inches of Min 
Pressure Vacuum Temp 

Max 
Temp 

-------______________ If adding Penta, record pounds of Penta added to system 



I 
1 BELL LUMBER & POLE COMPANY I 

NEW BRIGHTON, MN 
I 

DAILY TREATING REPORT I 
I 

----_________________ If adding Penta, record pounds of Penta added t o  system 
- - - - - - - - - _ - _ - - - - - - - * - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

TAh'K W I N G S  



1 BELLLUMBER & POLE COMPANY I 

Tank 3L33.7 17X 9s40 34L?s- 
Work 

Penta 
blix 

P-9 +l 

N E W  BRIGHTON, MN 

35272. 177 .9S?6 3 3 6 3 c  I / t 4 o  

I 

DAILY TREATING REPORT I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Max Inches of Min Max 

. Pressure Va cuum Temp Temp Hours I Min 

----------_________-- If adding Penta, record pounds of Penta added to system 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

TAM< READINGS 

5-3 



BELL LUMBER & POLE COMPANY 
NEW BRIGHTON, MN 

DAILY TREATING REPORT 

5-4 
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Par t i cu la te  Loadings and Emission Rates 

The pa r t i cu la te  emission ra tes  were determined per EPA Methods 
1-5, CFR t i t l e  40, Par t  60, Appendix A ( revised Ju l y  1, 1987). I n  t h i s  

procedure, a p re l im inary  v e l o c i t y  p r o f i l e  o f  the gases i n  t h e  f l u e  i s  
obtained by means o f  a temperature and v e l o c i t y  traverse. On the basis 

o f  these values, sampling nozzles o f  appropriate diameter are selected 
t o  al low i s o k i n e t i c  sampling, a necessary prerequis i te  f o r  obta in ing a 
representat ive sample. 

The sampling t r a i n  consis ts  o f  a heated glass- l ined sampling 

probe equipped w i t h  a Type S p i t o t  and a thermocouple. The probe i s  
attached t o  a sampling module which houses the a l l -g lass i n  l i n e  f i l t e r  
holder i n  a temperature con t ro l l ed  oven. I n  addit ion, the  sampling 
module also houses the  impinger case and a D r i e r i t e  dry ing column. The 
sampling module i s  connected by means o f  an umbi l ica l  cord t o  the 
c o n t r o l  module which houses the  d r y  t e s t  gasaeter, the ca l i b ra ted  
o r i f i c e ,  a leakless pump, two i n c l i n e d  manometers, and a l l  con t ro ls  
requ i red  f o r  operat ing the  sampling t r a i n .  

Par t i cu la te  samples were co l lec ted  as fo l lows: The sample gas 

was drawn i n  through the  sampling probe i s o k i n e t i c a l l y  and passed 
through a 4-inch diameter Gelman Type A/E glass f i b e r  f i l t e r .  The 

pa r t i cu la tes  were removed a t  t h i s  p o i n t  and co l lec ted  on the f i l t e r .  
The gases then passed through an ice-cooled impinger t r a i n  and a 

desiccant-packed dry ing  column which quan t i t a t i ve l y  absorb a l l  moisture 
from the  sample gas stream a f t e r  which t h e  sample gas passes through the 

pump and the dry  t e s t  gasmeter which integrates the  sample gas f low 
throughout the course o f  t h e  t e s t .  A ca l ib ra ted  o r i f i c e  attached t o  the 
o u t l e t  o f  the  gasmeter provides instantaneous f low r a t e  data. 

A representat ive p a r t i c u l a t e  sample was acquired by sampling 
f o r  equal periods o f  t ime a t  the  centro id  o f  a number o f  equal area 
regions i n  the duct. The sampling r a t e  i s  adjusted a t  each s i t e  such 

t h a t  an i s o k i n e t i c  sampling cond i t ion  prevai ls .  Nomographs are used t o  

a i d  i n  the  r a p i d  determination o f  the  sampling rate.  

K- 1 
3a Pl(1-5) 



- When sampllng Is complete the  f i l t e r  1s removed w i t h  tweezers and 
placed i n  a clean contalner. The nozzle, p i t o t  tube and i n l e t  s lde  o f  t he  

f l l t e r  holder are q u a n t i t a t l v e l y  washed w i t h  acetone and the washlngs are 

s tored I n  a second container. A brush Is o f ten  used I n  the  c leaning s tep 

t o  help d is lodge deposits. The samples are returned t o  the  labora tory  
where they are  logged I n  and analyzed. The volume o f  the  acetone r l n s e  

('probe wash') Is noted and the  r l n s e  Is t rans fer red  t o  a ta red  120 cc 

porce la ln  evaporating dish. The acetone Is then evaporated o f f  a t  97 - 
105 OF. A t  t h i s  elevated temperature condensation o f  etmospherlc molsture 

Is prevented. The acetone-free sample Is then d r led  a t  105 'C f o r  30 
mlnutes. cooled I n  a deslccator over  D r l e r l t e ,  and welghed t o t h e  nearest  

0.01 mg. The f l l t e r  sample Is t r ans fe r red  t o  a 6 Inch watch glass and 

d r i e d  a t  105 'C f o r  two hours. The f i l t e r  and watch glass are then cooled 

i n  a deslccator and the  f i l t e r  welghed t o  the  nearest 0.01 mg. A l l  

weighings are  performed I n  a balance room where the r e l a t i v e  humidi ty I s  

malntained a t  less than 50%. Microscopic examlnatlon o f  t he  samples Is 
performed I f  any unusual c h a r a c t e r l s t l c s  are observed. The welght o f  the 

acetone r l n s e  blank I s  subtracted fran the  samples. The D r l e r l t e  column 
1s weighed on-si te and the  water absorbed by the  D r i e r i t e  i s  added t o  the  

condensate t o  give t h e  t o t a l  amount o f  absorbed water. 



I n t e r p o l l  L a b o r a t o r i e s  
, (612)786-6020 

C o n d e n r i b l e  Organic  C o r o o u n d r  Analvsir 

( S t a t e  o f  H i n n e s o t a  - HPCA E x h i b i t  C) 

H e t h o d  11-8672-llN 

Equipment :  S e p a r a t o r y  f u n n e l  - 500 cc w i t h  T e f l o n  s t o p c o c k  

Powder f u n n e l  - 75 m m  ID w i t h  a 17 ma stem 

E v a p o r a t i n g  d i s h ( e s )  - 200 cc o r  250 C C  b e a k e r  

R e a g e n t s :  D i e t h y l  ether - r e a g e n t  g r a d e  

C h l o r o f o r m  - r e a g e n t  g r a d e  

Sodium s u l f a t e  - (ACS) g r a n u l a r  a n h y d r o u s  

T o l u e n e  - ( i f  31 h y d r o g e n  p e r o x i d e  is u s e d  t o  c o l l e c t  t h e  
s a c p l e s )  

Glass wool ( P y r e x  m i c r o f i b e r )  

PREPARATION 

1. P l a c e  1 kg of  g r a n u l a r  a n h y d r o u s  s o d i u m  s u l f a t e  i n  a s h a l l o w  t r a y  

a n d  hea t  t o  200 O C  f o r  a t  l e a s t  f o u r  h o u r s .  S t o r e  i n  P t i g h t l y  

s e a l e d  g l a s s  c o n t a i n e r .  

2. P l a c e  a p l u g  o f 3 l e a n  glass wool i n  t h e  stem of t h e  p o w d e r  f u n n e l .  

T h e  p l u g  must  be of  s u f f i c i e n t  s i z e  so t h a t  i t  is h e l d  s n u g g l y  i n  

p l a c e  b y  i t s  own p r e s s u r e .  Add a o n e - i n c h  l a y e r  o f  d r y  s o d i u m  

s u l f a t e .  

I 
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SAMPLINB 

An all-glass impinger assembly is used i n  t h e  back half of t h e  EPI Method 

5 sampling t r a in  when an organic  wet ca t ch  is t o  be co l l ec t ed .  The 

impinger assembly c o n s i s t s  of a modified impinger,  a Greenburg S m i t h  

impinger followed b y  another  modified impinger. The t h i r d  impinger should 

have a temperature  measuring dev ice  a t  t h e  o u t l e t  upstream of a f i n a l  

i ap inger .  o r  des iccant  column t o  monitor the  temperature  of t h e  o u t l e t  gas 

st ream. Prior t o  t h e  s t a r t  of t h e  t es t ,  each of the  f i r s t  two impingers 

should be charged w i t h  100 g of Class I water .  The Method 5 t r a i n  should 

be ope ra t ed  a s  provided f o r  i n  EPR Method 5. I ce  should be added t o  t h e  

impinger bath t o  keep t h e  temperature  of the  gas  a t  the  o u t l e t  a t  or  l e s s  

than  68 OF. After  t h e  pos t  t e s t  l eak  check, t he  iopinger  t r a i n  i s  reaoved 

and impinger con ten t s  poured i n t o  a t a r e d  all-glass sample b o t t l e  and 

c losed  w i t h  a Teflon-l ined cap. The s a n p l e  b o t t l e  i s  then weighed and t h e  

t o t a l  condensate  ca l cu la t ed  b y  s u b t r a c t i o n  of t h e  b o t t l e  t a r e  w e i g h t  and 

t h e  weight of i n i t i a l  water added t o  t h e  impingers  (200 91. t l  l a b e l  is 

a f f i x e d  and t h e  sample i s  r e tu rned  t o  t he  l a b o r a t o r y  f o r  ana lys i s .  The 

sample should be s t o r e d  a t  4 O C  i f  t h e  a n a l y s i s  i s  n o t  conducted w i t h i n  48 

h o u r s .  

-i 
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ANALYSIS 

I .  Organics 

Caution! Work i n  vented hood!!! 

A. Organic B l a n k  Determination 

1. Pour  125 mL of e t h y l  e t h e r  and 125 mL of chloroform i n t o  a 

t a r ed  beaker. 

Evaporate so lven t  i n  hood a t  70 OF or  l e s s  u n t i l  no 

remains. 

2.  s o l v e n t  

3. Desiccate  the sample i n  d i s h  f o r  two hours. 

4.  Weigh t h e  sample t o  n e a r e s t  0.1  mg, record and r e p o r t  on 

Form LSC-036. 

E. Organic Sample Determinat ion 

1. Test f o r  peroxide i n  sample e t h e r  u s i n g  KI s t r i p s .  ( I f  K I  

s t r i p  s h o w s  p o s i t i v e ,  c o n t a c t  y o u r  superv isor  be fo re  

proceeding.) 

2. Transfer t h e  sample s o l u t i o n  q u a n t i t a t i v e l y  t o  a 500 oL 

repara tory  funnel .  Use t h e  f i r s t  of t h ree  25 mL chloroform 

a l i q u o t s  t o  rinse t h e  sample c o n t a i n e r .  

3. E x t r a c t  w i t h  t h r e e  25 mL p o r t i o n s  of chloroform. (Shake and 

vent t o  r e l e a s e  p r e s s u r e  about  4 t o  5 times each.) Allow 

t h e  phased t o  s e p a r a t e .  (Bottom l aye r  i s  chloroform.) Dran 

o f f  the  bottom l a y e r ,  t r a n s f e r r i n g  t h e  so lvent  w i t h  a funnel  

c o n t a i n i n g  a p l u g  of sodium s u l f a t e  i n t o  a t a r e d  beaker.  

(Do n o t  draw off any of t h e  aqueous l aye r . )  

3 
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4. a f t e r  t h e  t h r e e  c h l o r o f o r m  e x t r a c t i o n s ,  use two 25 mL 

p o r t i o n s  o f  c h l o r o f o r m  t o  r i n s e  t h e  sodium s u l f a t e ,  

c o l l e c t i n g  t h e  r i n s e s  i n  t h e  same t a r e d  beaker  as t h e  

e x t r a c t s .  

5. Next  e x t r a c t  t h e  sample t h r e e  t imes  w i th  25 mL a l i q u o t s  of 

e t h y l  e t h e r .  (Shake and v e n t  t o  r e l e a s e  p r e s s u r e  about  4 t o  

5 t i m e s  each.) A l l o w  t h e  phases t o  separate.  (Top l a y e r  

i s  e t h y l  e the r . )  Draw o f f  t h e  bot tom l a y e r  (aqueous) i n t o  

another  s e p a r a t o r y  f u n n e l  t a k i n g  l ess  t han  1 mL o f  t h e  e t h y l  

e t h e r  l a y e r  w i t h .  Decant t h e  e t h y l  e the r ,  p a s s i n g  i t  

th rough  sodium s u l f a t e  and c o l l e c t i n g  t h e  e t h y l  e t h e r  i n  t h e  

same t a r e d  d i s h  as t h e  ch lo ro fo rm.  

6. A f t e r  t h e  t h r e e  e t h y l  e t h e r  e x t r a c t i o n s ,  t a k e  two 25 mL 

p o r t i o n s  o f  e t h y l  e t h e r  and r i n s e  t h e  sodium s u l f a t e  

c o l l e c t i n g  t h e  r i n s e s  i n  t h e  same t a r e d  beaker  as t h e  

e x t r a c t s .  

7. Evapora te  t h e  s o l v e n t s  ( c h l o r o f o r m  and e t h y l  e t h e r )  i n  t h e  

t a r e d  beaker  i n  t h e  hood a t  70 OF or l e s s  u n t i l  no . s o l v e n t  

remains.  (Use no h e a t  and have no sources  o f  i g n i t i o n  i n  

t h e  hood when d o i n g  t h i s  procedure. )  Do n o t  e v a p o r a t e  so 

q u i c k l y  as t o  allon e v a p o r a t i v e  c o o l i n g  t o  l o n e r  t h e  

tempera tu re  o f  t h e  c o n t a i n e r  below t h e  dew p o i n t  o f  water ,  

o therwise, ’  w a t e r  w i l l  be condensed o u t  i n  t h e  c o n t a i n e r .  

8. D e s i c c a t e  t o  c o n s t a n t  w e i g h t  ( two hours) .  Record and 

r e p o r t  t h e  f i n a l  we igh t  t o  t h e  neares t  0.1 m g  on Form 

LSC-036. 

‘i 
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11. Inorganics 

If inorganic residue information is required, the following 

procedure should be conducted: 

A .  Inorganic B l a n k  Determination 

1. Vent the remaining aqueous phase from the organic extraction 

in the hood t o  remove residual organic solvents (usually 

overnight). 

2. Decant the impinger catc'h into a tared evaporating dish. 

3. Evaporate a11 of t h e  water in the sample in an oven at 100 

C. Take c a r e  not t o  boil t o  prevent bumping and loss  of 0 

sample. 

4. Cool the dried sample in t h e  de,siccator and desiccate until 

a constant weight is obtained. 

5. Report t h e  results t o  t h e  nearest 0.1 mg on Form LSC-036. 

B .  Inorganic Sample Determination 

Follow steps 1-5 in Section A above. 

5 
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NOTES 

1. For  t h e  o r g a n i c s  d e t e r m i n a t i o n ,  i n  t h e  r a r e  event  t h a t  t h e  imp inger  

c a t c h  r e s u l t e d  fro. a l l o d i f i e d  l l e thod  6 d e t e r m i n a t i o n  ( S O 2 ) ,  whereby 

t h e  s o l u t i o n  c o n t a i n s  d i l u t e  hydropen p e r o x i d e  (1 311, do n& use 

e t h e r  as an e x t r a c t i o n  s o l v e n t .  S u b s t i t u t e  t o l u e n e  f o r  e t h y l  e t h e r  

i n  S e c t i o n  I .  ( E t h e r  i n  t h e  presence o f  p e r o x i d e  fo rms e x p l o s i v e  

hyd roperox ide . )  

2. I n  t h e  o r g a n i c s  d e t e r m i n a t i o n ,  more t h a n  t h r e e  e x t r a c t i o n s  aay be 

r e q u i r e d  t o  e x t r a c t  a l l  o f  t h e  o rgan ics .  A d d i t i o n a l  e x t r a c t i o n s  

s h o u l d  be per fo rmed i f  t h e  aqueous phase i s  s t i l l  c loudy .  
” 

3 .  S p e c i a l  s t a t e  requ i remen ts :  

H i c h i a a n  - T o t a l  sample evapora ted  i n  t a r e d  e v a p o r a t i n g  d i s h  on 

steam bath.  

w- Organ ics  and i n o r g a n i c s  s e p a r a t e l y ,  as r e q u i r e d .  

Wisconsin - Use Hethod 11-8672-MI. 

Rest  of s t a t e s  - Organ ics  o n l y .  

REFERENCES 

Proposed Standards  o f  Per fo rmance f o r  New S t a t i o n a r y  Sources, F e d e r a l  

R e g i s t e r  a ( 1 5 9 )  P a r t  I!, August 1, 1979. 
.. 

l l i n n e s o t a  P o l l u t i o n  C o n t r o l  Agency, E x h i b i t  C. 
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Environmental Protection Agency 

-OD ~~A-DE~ERMINATION Or TOTAL GAS- 
I 

/ 

EOUS ORCA3IC C O N ~ n O n  USIXG A 
FLwa IONIZATION ANAL- 

1. Applicability and Ainciple 
1.1 AppllcabUity. This method applies to 

the measurement of total gaseous organic 
mncentration of vapors consisting primarily 
of alkanes. alkenes. and/or arenes (aromatic 
hydrocarbons). The concentration is ex- 
pressed in terms of propane tor other appro- 
priate 0r-c calibration gas) or In terms of 
carbon 

1.2 Principle. A gas sample is extracted 
from the source through a heated sample 
line. if necessary. and glass fiber fflter to a 
flame ionization analyzer (FIA). Results are 
reported as volume concentration equiva- 
lents of the calibration gas or as carbon 
equivalents. 
2. Dflnitiolu 
2.1 Measurement System. The total 

equipment required for the determination 
of the gas concentration. The system con- 
sists of the following maJor subsystems: 

2.1.1 Sample Interface. That portion of 
the system that is used for one or more of 
the following: sample acquisition. sample 
uansportation. sample conditioning, or pro- 
tection of the analyzer from the effects of 
the stack effluent. 

2.1.2 Organic Analyzer. That portion of 
the system that senses organic concentra- 
Uon and generstes an output proportional 
to the gas concentration. 

2.2 Span Value. The upper limit of a gas 
concentration measurement range that is 

Pt. 60, App. A, Meth. 2SA 

specified for affected source categories in 
the applicable part of the regulations. The 
span value is established in the appllcable 
regulation and is usudly 1.5 to 2.5 times the 
applicable emission limlt. If no span value Is 
provided. use a span value equivalent to 1.5 
to 2.5 times the expected concentration. Far 
convenience. the span value should corre- 
spond to 100 percent of the recorder scale. 

2.3 Calibration Gas. A known concentra- 
tion of a gas in an appropriate dLluent gas. 

2.4 Zero Drift. The dUference in the 
measurement system response to a zero 
level calibration gas before and alter a 
stated period of operation during which no 
unscheduled maintenance. repair. or adjust- 
ment took place. 

2.5 Calibration Drift. The difference in 
the  measurement system response to a mid- 
level callbration gas before and alter a 
stated period of operation during which no 
unscheduled maintenance, repair or adjust 
ment took place. 

2.6 Response "me.  The time interval 
from a step change in pollutant concentra- 
tion a t  the inlet to the emlssion measure- 
ment system to the time a t  which 95 per- 
cent of the corresponding final value is 
reached as displayed on the recorder. 

2.7 Calibration Error. The difference be- 
tween the gas concentration indicated by 
the  measurement system and the -own 
concentration of the callbration gas. 
3. A p p a k t z u  
A schematic of an acceptable measure- 

ment system is shown in M w e  25A-1. The 
essential components of the measurement 
system are described below: 

. 

M A T E 0  
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3.1 Organic Concentration Analyzer. A 
flame ionization analyzer (FIA) capable of 
meeting or exceedlng the speclflcatlons in 
thIs method. 
3.2 SamDle Robe. Stalnlw steel. or  ~. ~~ 

equivalent.- three-hole &e type. Sample 
holes shall be 4 mm In diameter or m e r  
and located at 16.7. 50. and 83.3 percent of 
the egiAl!P&le!er?t s + s k  d!meter. Alternative- 
ly. a single opening probe may be used so 
that a gss sample Is collected from the cen- 
trally located 10 percent area of the stack 
cross-section. 
3.3 Sample m e .  Stalnless steel or 

Teflon' tubing to transport the sample gas 
to the analyzer. The sample h e  should be 
heated. lf necessary. to prevent condensa- 
tlon In the line. 
3.4 Calibration Valve Assembly. A three- 

way valve Bwembly to dlrect the zero and 
callbration gases to the analyzers Is recom- 
mended. Other methods. such as qulck-con- 
nect lines, to route calibratlon gas to the 
arslyzers are appllcable. 

3.5 Particulate Fllter. An In-stack or an 
outof-stack glass flber filter Is recommend- 
ed if exhaust gas paniculate loadlng Is sig- 
nlflcant. An outof-stack filter should be 
heated to prevent any condensation. 
3.6 Recorder. A strip-chart recorder. 

d o g  computer. or digital recorder for re- 
cording measurement data. The minimum 
data recording requirement is one measure- 
ment value per mlnute. Note: Thts method 
is often applied In hlahly explosive areas. 
Caution and care should be exerclsed In 
choice of equipment and installation. 
4. Calibration and Other Casu 

Gases used for callbrations. fuel. and com- 
bustlon air (lf required) are contalned in 
compreved gas cylinders. Reparation of 
calibration gases shall be done according to 
the procedure In Protocol'No. 1. llsted In 
Reference 9.2. Additionally. the manufac- 
turer of the cylhder should provide a rec- 
ommended shelf life for each calibration gas 
cylinder over whkh the concentration does 
not change more than 2 2  percent from the 
certified value. For calibration gas values 
not generally available (Le.. organla be- 
tween l and 10 percent by volume). alterna- 
tive methods for preparing calibration gas 
mtxtures. sGch as dilution systems, may be 
used with prior approval of the AdmLnista- 
tor. 

Calibration gases usually consist of pro- 
pane in air or nitrogen and are determined 
In terms of the span value. Organic com- 
pounds other than Propane can be used fob 
lowing the above guidelines and making the 
appropriate corrections 1 or response factor. 

Mention of trade names or specific prod- 
ucts does not constitute endorszment by  the 
hvironmental Protection Agency. 
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4.1 Fuel. A 40 percent HJ60 percent & 
or 40 percent H./60 percent N. gas mixture 
is recommended to avoid an oxygen .$mer. 
glsm effect that reportedly occurs When 
oxygen concentration varies signUicantlp 
from a mean value. 
4.2 Zero Gas. High Purity alr wlth 1- 

than 0.1 parts per million by volume (ppmv) 
of organic materlal (propane or carha 
equlvalent) or l e u  than 0.1 Percent of the 
span value. whichever Is greater. 
4.3 Low-level Calibration Gas. An organic 

calibration gsS with a concentration equiva. 
lent to 25 to 35 percent of the applicable 
span value. 
4.4 Mid-level Calibration Gas. An organic 

cslibration gas with a concentratlon equlva. 
lent to 45 to 55 percent of the applicable 
span value. 
4.5 High-level Calibration Gas. An organ. 

ic calibratlon gas wlth a concentration 
equivalent to 80 to 90 Percent of the appU- 
cable span value. 
5. Measurement S y s h  Perfomance Sped- 
ficatioru 
5.1 Zero Drift. Less than '3 percent of 

the span value. 
5.2 Callbration Drift. Less than r 3  per- 

cent of span value. 
5.3 Callbration Error. Less than 2 5  per- 

cent of the callbration gas value. 
6. PreLwt Prepamtiom 

6.1 Selection of Sampling Site. The loca- 
tion of the sampling site Is generally sped- 
fied by the appllcable regulation or purpose 
of the test; Le.. exhaust stack, inlet line. etc. 
The sample port shall be located at least 1.5 
meters or 2 equlvalent diameters upstream 
of the gas dlscharge to the atmosphere. 
6.2 Location of Sample Probe. Install the 

sample probe so that the probe Is centrally 
located In the stack. pipe. or duct and is 
sealed tightly at the stack port connection. 

6.3 Measurement System Reparation. 
Prior to the emisslon test. assemble the 
measurement system following the manu- 
facturer's written lnstructlons in prep- 
the sample lnterface and the organic ma- 
lyzer. Make the system operable. 

F'IA equipment can be calibrated for 
almost any  range of total organics concen- 
tratiors. For high concentrations of organ- 
ics (>1.0 percent by volume as propane) 
modifications to most commonly avallable 
analyzers are necessary. One accepted 
method of equipment modificatlon Is to de- 
c rese  the size of the sample to the analyzer 
through the use of a smaller diameter 
sample capillary. Direct and continuow 
measurement of organic concentration Is a 
necessary consideration when determining 
a n y  modification design. 
6.4 Calibration Error Test. ImmediatelY 

prior to the test series. (wlthin 2 hours of 
the star: of the test) introduce zero gas a d  
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high-level calibration gas ac the calibration 
valve assembly. Adjust the analyzer output 
to the appropriate levels, if necessary. Cal- 
culate the predicted response for the low- 
level and mid-level gases based on a linear 
response b e  between the zero and high- 
level responses. Then introduce low-level 
md  mid-level calibration gases successively 
to the measurement system. Record the an- 
alyzer responses for low-level and mid-level 
calibration gases and determine the differ- 
ences between the measurement system re- 
sponses and the predicted responses. These 
differences must be less than 5 percent of 
the respective calibration gas value. If not. 
the measurement system is not acceptable 
and must be replaced or repaired prior to 
testing. No adjustments to the measurement 
system shall be conducted after the calibra- 
tion and before the drift check (Section 7.3). 
If adjustments are necessary before the 
completion of the test series. perform the 
drlft checks prior to the required adlust- 
ments and repeat the calibration following 
the adjustments. If multiple electronic 
ranges are to be used, each additional range 
must be checked with a mid-level calibration 
gas to verify the multiplication factor. 

6.5 Response Time Test. Introduce zero 
gas into the measurement system at the 
wlibration valve assembly. When the 
system output has stabilized. switch quickly 
to the high-level calibration gas. Record the 
time from the concentration change to the 
measurement system response equfvalent to 
95 percent of the step change. Repeat the 
test three times and average the results. 
7.  Emission Mearurement Test Procedure 

7.1 Organic Measurement. Begin sam- 
pling at the star t  of the test period. record- 
ing time and any required procw hforma- 
tion as appropriate. In particular. note on 
the recording chart periods of procw inter- 
ruption or cyclic operation. 

7.2 Drift Determination. Immediately 
following the completion of the test period 
and hourly during the test period. reintro- 
duce the zero and mid-level calibration 
gases. one at a time. to the measurement 
system at the calibration valve assembly. 
(Make no adjustments to the measurement 
system until after both the zero and calibra- 
tion drift checks are made.) Record the ana- 
lyzer response. I f  the  drift values exceed the 
specified Wts. invalidate the test results 
preceding the check and repeat the test fol- 
lowing corrections to the measurement 
system. Alternatively. recalibrate the test 
measurement system as in Section 6.4 and 
report the results using both sets of calibra- 
tion data (i.e., data determined prior to the 
test period and data determined following 
the test period). 
8. Oryanic Concentration Calculatiolu 

Determine the average organic concentra- 
tion in terms of ppmv as propane or other 

Pt. 60, App. A, Meth. 250 

calibration gas. The average shall be deter- 
mined by the integration of the output re- 
cording over the period specified in the ap- 
plicable regulation. 

If  results are required in terms of ppmv as 
carbon. adjust measured ConCentraCiOns 
using Equation 25A-1. 

C.=K cm." Eq. 25A-1 

Where: 
C.=Organic concentration as carbon. ppmv. 
C,.,=Organic concentration as measured. 

K=Carbon equivalent correction factor, 
ppmv. 

K=2 for ethane. 
K=3  for propane. 
K=4  for butane. 
K =Appropriate response factor for other 

organlc calibration gases. 
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METHOD 0010 

MODIFIED METHOD 5 SAMPLING TRAIN 

I I 
1.0 SCOPE AND APPLICATION 

1.1 This method I s  app l i cab le  t o  the detenninatlon o f  Destruction and 
Removal E f f l c i ency  (DRE) o f  semlvo la t i l e  Principal Organic Hazardous Compounds 
(POHCs) from inc inera t ion  systems (PHS, 1967). This method a lso  may be used 
t o  determine pa r t i cu la te  emisslon ra tes  f r o m  stat ionary sources as pe r  EPA 
Method 5 (see References a t  end o f  t h i s  method). 

2.0 SUMMARY OF METHOD 

2.1 ‘Gaseous and p a r t i c u l a t e  po l l u tan ts  are withdrawn f r o m  an emisslon 
source a t  an l sok ine t i c  sampling r a t e  and are co l lected i n  a multicomponent 
sampling t r a i n .  Pr inc ipa l  components o f  the t r a i n  inc lude a h igh-e f f i c iency  
g lass-  or quar tz - f iber  f i l t e r  and a packed bed o f  porous polymeric adsorbent 
res in .  The f l l t e r  i s  used t o  c o l l e c t  organlc-laden p a r t i c u l a t e  materials and 
the  porous polymeric r e s i n  t o  adsorb semlvolat i le organic species. 
Semfvo la t l le  species are def ined as compounds w i th  b o i l i n g  po in ts  >lOO*C. 

2.2 Comprehensive chemical analyses o f  the co l l ec ted  sarnple a re  
conducted t o  determine the concentrat ion and i d e n t i t y  o f  the organic 
mater ia ls .  

3.0 INTERFERENCES 
i 

3.1 Oxides of n i t rogen  (NOx) are possible l n te r fe ren ts  I n  t h e  
de terminat ion  o f  ce r ta ln  water-soluble compounds such as dloxane, phenol, and 
urethane: reac t ion  o f  these compounds w i t h  NO i n  t he  presence o f  molsture 
w i l l  reduce t h e i r  concentratlon. Other p o s s i h l i t l e s  t h a t  could r e s u l t  I n  
p o s i t i v e  or negative bias a re  (1) s t a b i l i t y ,  o f  the cornpounds In  methylene 
ch lo r i de ,  (2) the formation o f  water-soluble organic s a l t s  on t h e  n s i n  I n  t h e  
presence o f  moisture, and (3) t h e  solvent u t r a c t l o n  e f f i c i e n c y  of  water- 
s o l u b l e  cwpounds froa aqueous media. Use of  two or more l ons  per collpound 
for q u d l i t a t i v e  and q u a n t i t a t i v e  ana?ysis can overcome in ter ference a t  one 
mass. These concerns should be addressed on a compound-by-coppound bas is  
be fo re  us ing  t h i s  method. 

4.0 APPARATUS AND MATERIALS 

4.1 Sampling t ra in :  

4.1.1 A schematic o f  t he  sampling t r a i n  used i n  t h i s  method i s  
shown i n  Figure 1. This sampllng t r a i n  conf lgurat lon I s  adapted f r o m  EPA 
Method 5 procedures, and, as such, the .aJority o f  the required quipment 

i 
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I S  i d e n t i c a l  t o  tha t  used i n  €PA Method 5 determinations. The new 
components required a r e  a condenser c o i l  and a sorbent module, which are 
used t o  c o l l e c t  semivolat i le  organic materials tha t  pass through the  
g lass-  or quar tz - f iber  f i l t e r  I n  the gas phase. 

Construction d e t a i l s  f o r  the basic t r a i n  components are given 
I n  APTD-0581 (see Martin, 1971, I n  Section 13.0, References): comnercial 
models o f  t h i s  equipment are a lso available. Speci f icat ions f o r  the 
sorbent module are provided i n  the fo l lowing subsections. Addi t ional ly ,  
the f o l l o w i n g  subsections l i s t  changes t o  APTD-0581 and i d e n t i f y  
a l lowable t r a i n  conf igurat ion modiftcations. 

4.1.3 Basic operating and maintenance procedures f o r  t he  sampling 
t r a i n  a re  described i n  APTD-0576 (see Rom, 1972, I n  Section 13.0, 
References). As correct usage i s  important i n  obtaining v a l i d  resu l ts ,  
a l l  users should r e f e r  t o  APTD-0576 and adopt the operating and 
matntenance procedures ou t l ined  there in  unless otherwise specified. The 
sampling t r a i n  consists o f  the components deta i led below. 

4.1.3.1 Probe nozzle: Stainless steel (316) or glass w i t h  
sharp, tapered (30' angle) leading edge. The taper sha l l  be on the  
ou ts ide  t o  preserve a constant I.D. The nozzle sha l l  be buttonhook 
or elbow design and constructed from seamless tubing (If made o f  
s t a i n l e s s  s tee l ) .  Other construction materials may be considered 
for p a r t i c u l a r  appl icat ions. A range o f  nozzle sizes suitable f o r  
i s o k i n e t i c  sampling should be avai lab le i n  increments o f  0.16 cm 
(1/16 in.), e.g., 0.32-1.27 cm (1/8-1/2 in.), or l a rge r  i f  h igher  
volume sampling t r a i n s  are used. Each nozzle sha l l  be ca l ibrated 
according t o  the procedures ou t l ined  i n  Paragraph 9.1. 

4.1.3.2 Probe l i n e r :  Boros i l i ca te  or quartz-glass tubing w i t h  
a heat ing system capable o f  maintaining a gas temperature of  120 + 
14'C (248 25'F) a t  the e x i t  end durtng sampling. (The tes te r  may 
o p t  t o  operate the equipment a t  a temperature lower than t h a t  
spectfted.) Because the  actual temperature a t  the o u t l e t  o f  t he  
probe i s  not usual ly  monitored during sampling, probes constructed 
according t o  APTD-0581 and u t i l i z i n g  the ca l i b ra t i on  curves of  APTD- 
0576 (or ca l l b ra tcd  rccord lng t o  the  procedure ou t l i ned  I n  APTD- 
0576) a re  considered acceptable. E i ther  bo ros i l i ca te  or  quartz- 
g lass  probe l l n e r s  may<be used f o r  stack temperatures up t o  about 
480'C (900.F). Quartz l t n e r s  sha l l  be used f o r  temperatures between 
480 and 900Y (900 and 1650.F). (The softentng temperature f o r  
borosi 1 i c a t e  I s  820.C (1508'F), and f o r  quartz 15OO'C (2732.F) .) 
Water-cooling o f  t he  s ta in less  s tee l  sheath w i l l  be necessary a t  
temperatures approaching and exceeding 5OO'C. 

4.1.3.3 P i t o t  tube: Type 5, as described I n  Section 2.1 o f  
EPA Method 2, or other  appropriate devices (Vollaro, 1976). The 
p i t o t  tube sha l l  be attached t o  the probe t o  a l low constant 
m n i  t o r i n g  o f  the stack-gas ve loc i ty .  The impact (high-pressure) 
opening plane o f  the p i t o t  tube sha l l  be even wt th  or  above the 
nozz le en t ry  plane (see EPA Method 2, Figure 2-6b) during sampltng. 
The Type S p i t o t  tube assembly sha l l  have a known coef f i c ien t ,  
determined as ou t l tned i n  Section 4 o f  EPA Method 2. 

4.1.2 
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4.1.3.4 Differential Pressure qauqe: Xnclined manometer or 
equivalent device as described I n  Section 2.2 of EPA Method 2. One 
manometer shall be used f o r  velocity-head (AP) readings and the 
other f o r  or i f ice  differential  pressure (AH) readings. 

4.1.3.5 F i l te r  holder: Borosilicate glass, w i t h  a glass f r i t  
f i l t e r  support and a sealing gasket. The sealing gasket should be 
made of materials that  will not introduce organic material into the 
gas stream a t  the temperature a t  which the f i l t e r  holder will be 
maintained. The gasket shall be constructed of Teflon or materials 
o f  equal o r  be t te r  characteristics. The holder design shall provide 
a posit ive seal against leakage a t  any point along the f i l t e r  
circumference. The holder shall be attached inmediately t o  the 
ou t l e t  of the cyclone or cyclone bypass. - 

4.1.3.6 F i l te r  heating system: Any heating system capable-of 
maintalnina a temerature of 120 + 14'C (248 + 25.F) around the - 
f i l t e r  hoider during sampling. Othe; temceratukes may be 
appropriate for  particular applications. Alternatively, the tester 
may opt t o  operate the  equipment a t  temperatures other than that  
specified. A temperature gauge capable of measuring temperature t o  
w i t h i n  3'C (5.4.F) shall be installed so tha t  the temperature around 
the f i l t e r  holder can be regulated and wnitored durlng sampling. 
Heating systems other than the one shown In APTD-0581 may be used. 

4.1.3.7 Organic sampling module: This unit consists of three 
sections, including a gas-conditioning section, a sorbent trap, and 
a condensate knockout trap. The gas-conditioning system shall  be 
capable of conditioning the gas leaving the back half of the f i l t e r  
holder t o  a temperature not exceeding 2O'C (68'F). The sorbent trap 
sha l l  be sized t o  contain approximately 20 g of porous polymeric ( 
resin (Rohm and Haas XAD-2 or equivalent) and shall be jacketed t o  
maintain the internal gas temperature a t  17 2 3'C (62.5 + 5.4.F). 
The most comnonly used coolant is ice water from the lmpizger ice- 
water bath, constantly clrculated through the outer jacket, uslng 
rubber or p las t ic  tubing and a per i s ta l t ic  pump. The sorbent trap 
should be out f l t t ed  with a glass well or  depression, appmpriately 
rlzed to  accomnodate a small themcouple i n  the t r ap  f o r  mnltorlng 
the gas entry temperature. The condensate knockout trap shall be of 
suf f ic ien t  site t o  col lect  the condensate following gas 
condltionlng. The organic module components shall be oriented to  
d i r ec t  the flow of condensate formed vertically downward from the 
conditioning section, through the adsorbent wd ia ,  and into the 
condensate knockout trap. The knockout t rap  I s  usually simllar i n  
appearance t o  an empty impinger direct ly  underneath the sorbent 
module: I t  may be oversized but should have a shortened center stem 
(at a minimum, one-half the l eng th  of t h e  nonnal impinger stems) t o  
co l lec t  a large volume of condensate without bubbling and 
overflowing in to  the impinger train. A l l  surfaces of the organic 
module wetted by the gas sample shall be fabricated of bomsil lcate  
glass ,  Teflon, or other iner t  materials. Comnercial verslons of the 
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complete organic module are no t  cur ren t ly  avai lable, but may be 
assembled from comnercially ava i lab le  laboratory glassware and a 
custom-fabricated sorbent t rap.  Oeta l ls  o f  two acceptabledesigns 
a r e  shown i n  Figures 2 and 3 (the thermocouple wel l  Is shown i n  
FIgure 2). 

4.1.3.8 Impinger t r a i n :  To determine the stack-gas moisture 
content ,  f ou r  500-mL impingers, connected i n  ser ies wi th  leak-free 
ground-glass j o i n t s ,  fo l low the knockout trap. The f i r s t ,  t h l r d ,  
and f o u r t h  impingers sha l l  be o f  the Greenburg-Smith design, 
mod i f i ed  by replaclng the t i p  w i t h  a 1.3-cm ( W - l n . )  I.D. glass 
tube extending about 1.3 cm (1/2 in.) from the bottom o f  the ou ter  
cy l i nde r .  The second impinger sha l l  be o f  the Greenburg-Smith 
des ign w i t h  the standard t i p .  The f i r s t  and second impingers s h a l l  
con ta in  known quant l t ies  o f  w a t e r  or approprlate trapping solution. 
The t h i r d  sha l l  be empty or charged w i th  a caust ic  solution, should 
t h e  stack gas contain hydrochloric ac id  (HCl). The four th  s h a l l  
con ta in  a known weight o f  s i l i c a  gel or equivalent desiccant. 

4.1.3.9 Metering system: The necessary components are a 
vacuum gauge, leak- f ree pump, thermometers capable o f  measuring 
temperature t o  w i th in  3'C (5.4'F), dry-gas meter capable o f  
measuring volume t o  w i t h i n  1%, and re la ted  equipment, as shown i n  
F igure  1. A t  a minlmum, the pump should be capable o f  4 cfm f r e e  
f low,  and the  dry-gas meter should have a recording capacity o f  
0-999.9 cu f t  w i th  a reso lu t ion  o f  0.005 cu ft. Other w t e r l n g  
systems capable o f  maintaining sampling ra tes  w i t h i n  10% o f  
i s o k i n e t i c i t y  and o f  determining sample volumes t o  w i th in  2% may be 
used. The metering system must be used I n  conjunction w i th  a p i t o t  
tube t o  enable checks o f  i s o k i n e t l c  sampllng rates. Sampling t r a i n s  
us ing  metering systems designed f o r  f low ra tes  higher than those 
descr ibed i n  APTO-0581 and APTD-0576 may be used, provided tha t  t he  
spec i f l ca t l ons  o f  t h i s  method are met. 

4.1.3.10 Barometer: Mercury, aneroid, or other barometer 
capable of measuring atmospheric pressure t o  w i t h i n  2.5 mn Hg (0.1 
In. Hg). I n  many cases the  barometric 'reading may be obtained f r o m  
8 nearby Natlonal Weather Service s ta t ion ,  I n  uhlch case the s t a t l o n  
va lue  (which Is the absolute barometric pressure) I s  requested and 
an adjustment f o r  e levat lon d i f ferences between the weather s t a t i o n  
and sampling po ln t  1s appl led a t  a r a t e  o f  minus 2.5 rm Hg (0.1 In. 
Hg) p e r  30-m (100 ft) e levat ion increase (vice versa f o r  e levat ion 
decrease). 

4.1.3.11 Gas densi ty  determination equipment: Temperature 
sensor and pressure gauge (as described i n  Sections 2.3 and 2.4 o f  
EPA Method Z ) ,  and gas -analyzer. i f  necessary (as described i n  EPA 
Method 3). The temperature sensor i d e a l l y  should be permanently 
a t tached t o  the p i t o t  tube or sampling probe i n  a f i x e d  
con f igu ra t i on  such tha t  the t i p  o f  the sensor extends beyond the  
l ead ing  edge o f  the probe sheath and does no t  touch any metal. 

0010 - 5 .. . 

Revlsion 0 
Date September 1986 

K - 1 7  



I 

0010 - 6 

I 

T 

Revision 0 
Date September 1986 

\ 

K- 18 



- . .  y$.7l . ... . . . . .  : ...... -;y. . .  

. . . .  ...... ._. . . . . .  .:.. 
. .;.. 

.. ...... 
. . .  

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

. . . .  . . . .  . . . . . . .  :. . . . . . . .  y;;, . . . . . . . .  . .  

/ 

\ 

s 
h 
H s 
E 
J 

f 
i 
8 
8 

u 

0010 - 7 
Revlslon 0 
Date September 1986 

K- 19 
.~ ...... 



Alternatively, the  sensor may be attached jus t  pr lor  t o  use i n  the 
f le ld .  Note, however, t ha t  i f  the temperature sensor i s  attached in 
the f i e ld ,  the sensor must be placed i n  an interference-free 
arrangement w l t h  res ec t  t o  the Type 5 p l to t  tube openlngs (see EPA 
Method 2, Figure 2-7p. As a second alternatlve,  I f  a difference of 
no more t h a n  1% In the average velocity measurement Is t o  be 
Introduced, the temperature gauge need not be attached to  the probe 
or p i to t  tube. 

4.1.3.12 Cal I brationlf  ield-preparatlon record: A permanently 
bound laboratory notebook, In which duplicate copies of data may be 
made as they are being recorded, is required fo r  documenttng and 
recording cal ibratlons and preparation procedures (1 .e., f i l t e r  and 
s i l i c a  gel t a r e  weights, clean XAD-2, qual l ty  assurance/qualtty 
control check resu l t s ,  dry-gas meter, and thermocouple calibrations, 
etc.). The dupllcate copies should be detachable and should be 
stored separately in the t e s t  program archives. 

, 

4.2 Sample Recovery: 

4.2.1 Probe liner: Probe nozzle and organlc module conditlonlng 
section brushes; nylon b r l s t l e  brushes w i t h  s ta in less  s teel  wire handles 
a r e  requlred. The probe brush shall have extenslons of stainless s t ee l ,  
Teflon, or  iner t  material a t  l ea s t  as long as the probe. The brushes 
sha l l  be properly slzed and shaped t o  brush out the probe llner, the 
probe nozzle, and the organlc module conditlonlng section. 

4.2.2 Uash bot t les :  Three. Teflon or g lass  wash bottles are 
recomnended; polyethylene wash bot t les  should not be used because organlc 
contaminants may be extracted by exposure t o  organic solvents used fo r  
sample recovery. 

4.2.3 6lass sample storage containers: Chemically resistant, 
boros i l lca te  amber and c l e a r  g lass  bottles, 500-mL or 1,000-mL. Bottles 
should be t in ted  t o  prevent action of l ight on sample. Screw-cap liners 
sha l l  be e i t h e r  Teflon or constructed s.0 as t o  be leak-free and resistant 
t o  chemlcal a t tack by organic recovery solvents. Narrow-mouth glass 
bottles have been found to  exhibit  less tendency toward leakage. 

4.2.4 Petr l  dishes: Glass, sealed amund the  circumference w i t h  
wide (1-in.) Teflon tape, f o r  storage and transport of  f i l t e r  sauples. 

4.2.5 6raduated cy1 inder and/or balances: To measure condensed 
water t o  the nearest 1 nL or 1 g. Graduated cylinders shall have 
subdivisions not >2 mL. Laboratory trlple-beam balances capable of 
weighing t o  20.5 g o r  be t t e r  a r e  required. 

( 

4.2.6 Plas t ic  storage containers: ' Screw-cap polypropylene or  

4.2.7 Funnel and rubber policeman: To aid In transfer of s i l i c a  

polyethylene contalners t o  s tore  slllca gel. 

gel  t o  container (not necessary i f  s i l i ca  gel I s  welghed i n  f ield).  
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4.2.8 Funnels: Glass, t o  a i d  I n  sample recovery. 

4.3  F i l t e r s :  Glass- o r  quar tz- f iber  f i l t e r s ,  without organic binder, 
exhlb i  t i n g a t l e a s t  99.952 e f f i c i ency  (<0.052 penetrat ion) on 0.3-urn d i o c t y l  
ph tha la te  smoke p a r t i c l e s .  The f i l t e r  e f f i c iency  t e s t  s h a l l  be conducted i n  
accordance w i t h  ASTM standard method 02986-71. Test data f r o m  the supp l ie r ' s  
q u a l i t y  con t ro l  program are s u f f i c i e n t  f o r  t h i s  purpose. I n  sources 
conta in ing 502 or  503,  the f i l t e r  material must be o f  a type t h a t  IS 
unreact ive t o  SO o r  503. Reeve Angel 934 AH or  Schleicher and Schwell 13 
f i l t e r s  work we1 ? under these conditions. 

4 . 4  Crushed Ice:  Quant i t ies  ranging f r o m  10-50 l b  may be necessary 
dur ing  a sampling run, depending on ambient a i r  temperature. 

4.5  Stopcock qrease: Solvent-insoluble, heat-stable s i l i cone  grease. 
Use o f  s i l i c o n e  grease upstream o f  the module i s  not permitted, and amounts 
used on components located downstream o f  the organic module sha l l  be 
mlnimized. S i l i cone  grease usage i s  not necessary i f  screw-on connectors and 
Teflon sleeves o r  ground-glass j o i n t s  are used. 

4 . 6  Glass wool: Used t o  p lug the u n f r i t t e d  end o f  the sorbent module. 
The glass-wool f i b e r  should be solvent-extracted w i t h  methylene chloride I n  a 
Soxhlet ex t rac to r  f o r  12 h r  and a i r -d r i ed  p r i o r  t o  use. 

5.0 REAGENTS 

5.1 Adsorbent res in :  Porous polymeric r e s i n  (XAD-2 o r  equivalent) I s  
recomnended. These res ins sha l l  be cleaned p r i o r  t o  t h e i r  use f o r  sample 
co l l ec t i on .  Appendix A o f  t h i s  method should be consulted t o  de temine 
appropr ia te precleaning procedure. For best resu l ts ,  r e s i n  used should n o t  
e x h i b i t  a blank o f  higher than 4 ng/kg o f  t o t a l  chrumatographable organics 
(TCO) (see Appendix 6) p r i o r  t o  use. Once cleaned, r e s i n  should be stored i n  
an a i r t i g h t ,  wide-mouth amber glass container with a Teflon-lined cap or 
placed i n  one o f  t he  glass sorbent modules t i g h t l y  sealed w i th  Teflon f i l m  and 
e l a s t i c  bands. The r e s i n  should be used w i t h k  4 wk o f  the preparation. 

5.2 S i l i c a  e l :  I nd i ca t i ng  type, 6-16 mesh. I f  previously used, dry a t  
175'C (35O*hr before using. New s i l i c a  g e l  r a y  be used as m e i v e d .  
A l te rna t i ve l y ,  o the r  types o f  desiccants ( q u i v a l e n t  o r  be t te r )  may be used, 
sub jec t  t o  the approval o f  the Administrator. 

5.3 Impinger solut ions: D i s t i l l e d  organic-free water (Type 11) sha l l  be 
used, unless sampling I s  Intended t o  quanti fy a p a r t i c u l a r  inorganic gaseous 
species. I f  sampling i s  intended t o  quanti fy t he  concentration o f  add i t iona l  
species, t h e  impinger so lu t i on  o f  choice sha l l  be subject t o  Administrator 
approval. This water should be prescreened f o r  any compounds o f  in te res t .  
One hundred mL w i l l  be added t o  the speci f ied impinger; the t h i r d  impinger i n  
the  t r a i n  may be charged w i t h  a basic so lut ion (1 N sodium hydroxide o r  sodium 
acetate) t o  p r o t e c t  the sampling pump f r o m  a c i d i c  gases. Sodium acetate 
should be used when la rge  sample volumes are ant ic ipated because sodium 
hydroxide w i l l  reac t  w i th  carbon d iox ide i n  aqueous media t o  fo ra  sodium 
carbonate, which may poss ib ly  plug the Implnger. 
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5.4 Sample recovery reagents: 

5.4.1 Methylene chloride: Dis t i l led- in-g lass rade Is required f o r  
sample recovery and cleanup (see Note t o  5.4.2 below!, 

5.4.2 Methyl alcohol: D is t i l l ed- in -g lass  grade i s  required f o r  
sample recovery and cleanup. 
NOTE: Organic solvents f r o m  metal contalners may have a h tgh  

residue blank and should not be used. Somettmes supp l ie rs  
t r a n s f e r  solvents from metal t o  glass bo t t les :  thus blanks s h a l l  
be run  p r i o r  t o  f i e l d  use and only solvents w i th  low blank value 
(<O.OOlZ) sha l l  be used. 

5.4.3 Water: Water (Type 11) sha l l  be used f o r  r i ns ing  the organic 
nodule and condenser component. 

I 

6.0 SAMPLE COLLECTION, PRESERVATION, AND HANDLING , 
6.1 Because of complexity of t h i s  method, f i e l d  personnel should be 

t r a i n e d  i n  and expertenced u t t h  the t e s t  procedures I n  order t o  ob ta tn  
r e l i a b l e  resu l ts .  

6.2 Laboratory preparation: 

6.2.1 A l l  the components sha l l  be matntained and ca l tb ra ted  
according t o  the procedure described I n  APTD-0576, unless otherwtse 
spec1 f led. 

6.2.2 Weigh several 200- t o  300-0 por t tons of s i l i c a  ge l  i n  
a t r t i g h t  conta iners t o  the nearest 0.5 g. Record on each container the 
t o t a l  wetght of t he  s i l i c a  ge l  p lus contatners. As an a l te rna t i ve  t o  
prewelghing the  s i l i c a  gel, i t  my instead be wetghed d t r e c t l y  i n  the  
l np lnge r  o r  tamp1 tng holder j u s t  p r i o r  t o  t r a i n  assembly. 

6.2.3 Check f i l t e r s  v i s u a l l y  against l i g h t  for t r r e g u l a r i t i e s  and 
flaws o r  p inho le  leaks. Label the shipping contatners (glass P e t r i  
dishes) and keep the f i l t e r s  i n  these containers a t  a l l  t i r s  except 
d u r i n g  sampling and n tgh ing .  

6.2.4 Desiccate the f i l t e r s  a t  20 + 5.6.C (68 + 10.F) and ambient 
pressure f o r  a t  l e a s t  24 hr, and weigh a t  Tntervals of-at least  6 h r  t o  a 
constant wetght (1.e.. <O.S-mg change f r o m  previous weighing), recording 
r e s u l t s  t o  the  nearest 0.1 mg. During each wetghing the f t l t e r  must no t  
be exposed f o r  more than a 2-min per iod t o  the laboratory atmosphere and 
r e l a t i v e  humidity above 50Z. Al te rna t i ve l y  (unless otherwtse. specif ied 
by the  Administrator).  the f i l t e r s  may be oven-dried a t  105'C (220'F) f o r  
2-3 hr, desiccated f o r  2 hr, and weighed. 

( 
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6- 3 Pre l im inary  f i e l d  determinations : 

6.3.1 Select the sampling s i t e  and the minimum number of  sampling 
p o i n t s  according t o  EPA Method 1 or as speci f ied by the Administrator. 
Detennine t h e  stack pressure, temperature, and range o f  ve loc i ty  heads 
us ing EPA Method 2. I t  i s  recomended tha t  a leak-check o f  the p i t o t  
l i n e s  (see EPA Method 2, Section 3.1) be performed. Determine the stack- 
gas mois ture content using EPA Approximation Method 4 or I t s  a l te rna t ives  
t o  e s t a b l i s h  estimates o f  i s o k i n e t i c  sampling-rate sett ings. Determine 
t h e  stack-gas dry molecular weight, as described I n  EPA Method 2, Section 
3.6. I f  in tegra ted  EPA Method 3 sampling i s  used f o r  molecular weight 
determinat ion,  t he  integrated bag sample sha l l  be taken simultaneously 
wi th ,  and f o r  t he  same t o t a l  length o f  t i m e  as, the sample run. 

Select a nozzle s ize  based on the range o f  ve loc i t y  heads SO 
t h a t  i t  i s  no t  necessary t o  change the nozzle s ize  i n  order t o  maintain 
I s o k i n e t i c  sampling rates. During the run, do not change the nozzle. 
Ensure t h a t  the proper d i f f e r e n t i a l  pressure gauge i s  chosen f o r  t h e  
range o f  v e l o c i t y  heads encountered (see Section 2.2 o f  EPA Method 2). 

6.3.3 Select a su i tab le probe l i n e r  and probe length so t h a t  a l l  
t r ave rse  p o i n t s  can be sampled. For la rge  stacks, t o  reduce the l eng th  
o f  the  probe, consider sampling from opposite sides o f  the stack. 

6.3.4 A minimum o f  3 dscm (105.9 dscf) o f  sample volume I s  requi red 
fo r  t h e  determination o f  the Destruction and Removal E f f i c iency  (DRE) of 
POHCs f r o m  inc inera t ion  systems. Addi t ional  sample volume sha l l  be 
c o l l e c t e d  as necessitated by ana ly t i ca l  detect ion l i m i t  constraints. To 
determine the  minimum sample volume required, r e f e r  t o  sample 
c a l c u l a t i o n s  i n  Section 10.0. 

6.3.5 Determine the t o t a l  length o f  sampling t i m e  needed t o  ob ta ln  
t h e  I d e n t i f i e d  minimum volume by comparing the ant ic ipated average 
sampling r a t e  w i t h  the volume requirement. A l loca te  the  same t i m e  t o  a l l  
t r ave rse  po in ts  defined by EPA Method 1. To avoid timekeeping errors, 
t h e  l eng th  o f  t i m e  sampled a t  each traverse p o i n t  should be an integer or 
an I n t e g e r  plus one-half Bin. 

6.3.6 I n  some circumstances (c.g., batch cycles) It may be 
necessary t o  sample f o r  shor te r  t i m e s  a t  t he  traverse points and t o  
o b t a i n  smal ler  gas-sample volumes. I n  these cases, the Administrator's 
approval must f l r s t  be obtained. 

6.3.2 

6.4 Preparat ion o f  co l l ec t i on  t r a i n :  

6.4.1 During preparation and assembly of, the sampling t ra in ,  keep 
a l l  openings where contamination can occur covered w i th  Teflon f i l m  o r  
aluminum f o i l  u n t l l  j u s t  p r i o r  t o  assembly or u n t i l  sampling i s  about t o  
begin. 
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6.4.2 F i l l  the sorbent trap section of the organic module w i t h  
approximately 20 g of clean adsorbent resin. While f i l l i ng ,  ensure t h a t  
the trap packs uniformly, t o  elfminate the possibilfty o f  channeling. 
When freshly cleaned, many adsorbent resins carry a s t a t i c  charge. which 
will cause c l ing ing  to  trap walls. T h i s  may be minimized by f i l l i ng  the 
t rap  i n  the presence of an an t i s ta t ic  device. Comnercial an t i s t a t i c  
devices inciudc Hsdel-204 and Model-210 manufactured by t h e  311 Company, 
St.  Paul, Minnesota. 

6.4.3 If an Impinger train i s  used t o  collect  nolsture, place 100 
nL of water i n  each of the f i r s t  two impingers, leave the third impinger 
empty (or charge w i t h  caustic solutlon, as necessary), and t ransfer  
approximately 200-300 g of preweighed s i l i c a  gel from I t s  container t o  
the fourth impinger. More s i l i ca  gel may be used, but  care should be 
taken to  ensure that it i s  not entrained and carried out from the 
Impinger during sampling. Place the container i n  a clean place for l a t e r  
use I n  the sample recovery. Alternatively, the wefght of the s i l i ca  gel 
plus impinger may be determined to  the nearest 0.5 g and recorded. 

6.4.4 Using a tweezer o r  clean disposable surgical gloves, place a 
labeled (identffied) and weighed f i l t e r  i n  the f i l t e r  holder. Be sure 
tha t  the f i l t e r  is properly centered and the gasket properly placed t o  
prevent the  sample gas stream from circumventing the f i l t e r .  Check the 
f i l t e r  f o r  tears  a f t e r  assembly is completed. 

6.4.5 When glass l iners are used, ins ta l l  the selected nozzle using 
a Vlton-A O-ring when stack temperatures are  <260'C (500'F) and a woven 
glass-fiber gasket when temperatures are higher. See APTO-0576 (Rom, 
1972) f o r  detai ls .  Other connecting systems uti l izing either 316 
s t a in l e s s  s teel  or Teflon ferrules may be used. When metal l iners are 
used, i n s t a l l  the nozzle as above, or by a leak-free direct mechanical 
connection. Hark the probe w i t h  heat-resistant tape or by some other 
method t o  denote the proper distance into the stack or duct for  each 
sampling point. 

6.4.6 Set up the t ra in  as i n  Figure 1. During assembly, do not use 
any s i l icone grease on ground-glass j o in t s  that  are located upstream of 
the organtc module. A very l igh t  coating o f  sil icone grease may be used 
on a11 ground-glass jo ln ts  t h a t  an located downstream of the organic 
module, but I t  should be limited to  t h e  outer portton (see APTD-0576) of 
the ground-glass joints t o  minlmize silicone-grease contamination. 
Subject t o  the approval of the Administrator, a glass cyclone may be used 
between the probe and t h e  f i l ter  holder when the total  particulate catch 
1s expected t o  exceed 100 q or when water droplets are present I n  the 
stack. The organic module condenser m u s t  be maintained a t  a t q e r a t u r e  
Of 17 2 3'C. Connect a l l  temperature sensors t o  an appropriate 
potentlometer/display u n l t .  Check a1 1 temperature sensors a t  ambient 
temperature. 

6.4.7 Place crushed ice around t h e  impingers and the organic lnodule 
condensate knockout. 
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6.4.8 Turn  on the sorbent module and condenser coil coolant 
n c l K u l a t l n g  pump and begin monitoring the sorbent module gas entry 
temperature. Ensure proper sorbent module gas entry temperature before 
proceeding and again before any sampling I s  init iated.  It I s  extremely 
Important t h a t  the XAD-2 resin temperature never exceed 50'C (122'F), 
because thennal decomposltlon wlll occur. During tes t ing ,  the XAD-2 
temperature must not exceed 20.C (68'F) for  e f f lc len t  capture o f  the 
semivolatile specles of interest .  

6.4.9 Turn on and se t  the f i l t e r  and probe heating system a t  the  
deslred operating temperatures. Allow tlme for  the temperatures t o  
stab1 11 ze. 

6.5 leak-check procedures 

6.5.1 Pre-test leak-check: 

6.5.1.1 Because the number of additional intercomponent 
connections i n  the Semi-VOST train (over the M5 Train) increases the 
possibi l i ty  of leakage, a pre-test leak-check Is  required. 

6.5.1.2 After the sampling t r a in  has been assembled, t u r n  on 
and se t  the f i l t e r  and probe heating systems a t  the desired 
operatlng temperatures. Allow tlme f o r  the,  temperatures t o  
s tab l l ize .  If a Viton A O-ring o r  other leak-free connection I s  
used in assembllng the probe nozzle to  the probe l lner ,  leak-check 
the t ra ln  a t  the sampling s i t e  by plugging the nozzle and pu l l ing  a 
381-mn Hg (15-in. Hg) vacuum. 
(NOTE: A lower vacuum may be used, provided that  I t  i s  not exceeded 

dur ing  the tes t . )  

6.5.1.3 If an asbestos s t r i n g  is used, do not connect the 
probe t o  the t ra in  during the leak-check. Instead, leak-check the 
t r a ln  by f i r s t  attaching a carbon-filled leak-check lmpinger (shown 
In Figure 4) t o  the inlet of the f i l t e r  holder (cyclone, i f  appllc- 
able) and then plugglng the Inlet  and p u l l i n g  a 381-m lkg (15-in. 
Hg) vacuum. (Again, a lower vacuum may be used, provided t h a t  i t  i s  
not exceeded during the test.) Then, connect the probe t o  the t r a i n  
and leak-check a t  about 25-an Hg (1-In. Hg) vacuum: alternatively, 
leak-check the probe w i t h  the  rest of the salnpllng train In one step 
a t  381-m Hg (15-In. Hg) vacuum. Leaka e ra tes  In excess of 42 of 
the average sampling ra te  or )0.00057 II /mln (0.02 cfa), whichever 
Is  less ,  are unacceptable. 

6.5.1.4 The folloulng leak-check instructions for  the sampling 
t r a l n  described in APTD-0576 and APTO-0581 may be helpful. S t a r t  
the pump w l t h  fine-adjust valve f u l l y  open and coarse-adjust valve 
completely closed. Partially open t h e  coarse-adjust valve and 
slowly close the fine-adjust valve u n t i l  the desired vacuum Is 
reached. Do not reverse dlrection of the fine-adjust valve; t h i s  
wlll cause water t o  back up into the organic module. If the desired 
vacuum Is exceeded, e i ther  leak-check a t  t h i s  higher vacuum or  end 
the leak-check, as shown below, and s t a r t  over. 

9 
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Figure 4. Leak-check impinger. 
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6.5.1.5 men the leak-check i s  completed, flrst slowly remove 
t h e  plug from the ln le t  t o  the probe, f i l t e r  holder, or cyclone ( I f  
appllcable). When the vacuum drops t o  127 mn (5 In.) Hg or les t .  
lmnedlately close the coarse-adjust valve. Switch off the pumping 
system and reopen the flne-adjust valve. Do not reopen the fine- 
ad jus t  valve until the coarse-adjust valve has been closed. T h i s  
prevents the water i n  the impingers from being forced backward into 
the organic module and s i l i c a  gel from being entralned backward i n t o  
the th l rd  Impinger. 

6.5.2 Leak-checks durlng sanpllng run: 
I f ,  during the sampling run,  a component (e.g., f i l t e r  

assembly, impinger, or sorbent trap) change becomes necessary, a 
leak-check shall be conducted lwedlately a f t e r  the interruptlon of 
sampling and before the change i s  made. The leak-check shall be 
done according t o  the procedure outllned In Paragraph 6.5.1, except 
t ha t  i t  sha l l  be done a t  a vacuum greater than  or equal t o  the 
naxtmum value recorded up t o  that p o l n t  In the t e s t .  If the leakage 
r a t e  I s  found t o  be no greater t h a n  0.00057 m3/nln (0.02 cfa) or 4% 
of the average sampling ra te  (whlchever i s  less), the results are 
acceptable, and no correction r i l l  need to  be applied t o  the to ta l  
volume o f  dry gas metered. If a higher  leakage ra te  Is obtained, 
the t e s t e r  sha l l  void the sampllng run. ( I t  should be noted that 
any 'correction' of the sample volume by calculation by calculation 
reduces the in tegr i t  of the pollutant concentratlons data generated 

6.5.2.2 Imnediately a f t e r  a component change, and before 
sampllng Is re lnl t ia ted,  a leak-check similar t o  a pre-test leak- 
check must a lso be conducted. 

6.5.3 Post-test leak-check: 

6.5.3.1 A leak-check I s  mandatory a t  the conclusion of each 
sampling run.  The leak-check shall be done w i t h  t he  same procedures 
as those w i t h  the pre-test leak-check, except t h a t  I t  shall be 
conducted a t  a vacuum greater than  or equal t o  the  maxlum value 
reached durlng the sampling run. If the  leakage rate i s  found t o  be 
no greater  t h a n  0.00057 n3/nin (0.02 cfn) or 4% of the average 
sampling r a t e  (whlchever I s  less), the results a n  acceptable. and 
no correction need be applied t o  :he to t a l  volume of dry gas 
metered. I f ,  however, a hlgher leakage r a t e  is obtalned, the tester 
sha l l  e l t he r  record the leakage rate ,  correct the sample volume (as 
shown i n  the calculatlon section of t h l s  method), and conslder the 
data obtained of questionable re l lab i l l ty ,  or vold the sampling run. 

6.5.2.1 

and must  be avolded. 3 

6.6 Sampling-train operation: 

During the sampling run ,  maintain an isokinetlc sarnpllng ra te  
t o  w l t h i n  I O X  of t rue  isoklnetfc,  unless o t h e n l s e  specifled by the 
Adminlstrator. Ualntaln a temperature around the f i l t e r  of 120 14'C 
(248 + 25'F) and a gas temperature entering the sorbent trap a t  a maximum 
of 20TC (68'F). 

6.6.1 
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6.6.2 For each run ,  record the data required on a data sheet such 
a s  the  one shown In Flgure 5. Be sure to  record the l n i t l a l  dry-gas 
meter readlng. Record the dry-gas meter readings a t  the beginning and 
end of each sampllng time Increment, when changes In flow rates are made 
before and a f t e r  each leak-check, and when sampling i s  halted. Take 
o the r  readlngs requlred by Flgure 5 a t  least  once a t  each sample point 
during each time Increment and addltlonal readlngs when slgnlflcant 
changes (20% varlation In velocl ty-head readings) necessltate addltlonal 
adjustments i n  flow rate.  Level and zero the manometer. Because the 
manometer level and zero may d r l f t  due t o  vlbrations and temperature 
changes, make periodlc checks durlng the traverse. 

6.6.3 Clean the stack access ports prior t o  the t e s t  run t o  
ellminate the chance of sampllng deposlted material. To begin sampling, 
remove the nozzle cap, verify t h a t  the f l l t e r  and probe heating systems 
a r e  a t  the specifled temperature, and verlfy t h a t  the p l to t  tube and 
probe are properly positioned. Positlon the  nozzle a t  the first traverse 
point ,  w l t h  the t l p  pointlng d l r ec t ly  Into the gas stream. Imnedlately 
s t a r t  the pump and adjust  t h e  flow t o  lsoklnetic conditlons. Nomographs, 
whlch aid i n  the rapid adjustment o f  the Isoklnetlc sampling rate  without 
excesslve computations, a re  available. These nomographs are designed for 
use when the Type 5 pltot-tube coefflclent i s  0.84 + 0.02 and the stack- 
gas equivalent density (dry molecular weight) i s  eqial t o  29 + 4. APTD- 
0576 de ta i l s  the procedure for  using the nomographs. If  t h z  stack-gas 
molecular weight and the pltot-tube coefficient are outside the above 
ranges, do not use the nomographs unless appropriate steps (Shlgehara, 
1974) are taken t o  compensate f o r  the deviatlons. 

6.6.4 Uhen the stack Is under slgniflcant negative pressure 
(equivalent t o  the height o f  the impinger stem), take care t o  close the 
coarse-adjust valve before Inser t lng the probe into the stack, t o  prevent 
water from backing into the organic module. If  necessary, the pump may 
be turned on w i t h  the coarse-adjust valve closed. 

6.6.5 When the probe Is In  position. block off the oDeninas around 
t h e  probe and stack access port  t o  p.revent unrepresentatiie di iut lon of 
the gas stream. 

6.6.6 Traverse the stack cmss sectton, as required by EPA Method 1 
or as specified by the Administrator, being careful not t o  bunp the probe 
nozzle Into the stack walls when sampling near the walls or when removing 
or inserting the probe through the access port, i n  order t o  minimize the 
chance of extracting deposited material. 

6.6.7 During the test  r u n ,  rake periodlc adjustments t o  keep the 
temperature around the f i l t e r  holder and the organic module a t  the proper 
levels:  add more Ice and, I f  necessary, s a l t  to  maintain a temperature of 
<2O'C (68'F) a t  the condenserlsilica gel outlet. Also, perlodlcally 
check the level and zero of the manometer. 
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6.6.8 I f  the  pressure drop across the f t l t e r  or sorbent t r a p  
becomes too high, making tsoktnet tc  sampltng d i f f t c u l t  t o  maintain, the 
f i l t e r / so rben t  t rap  may be replaced I n  the m ids t  o f  a sample run. Using 
another complete f t l t e r  holder/sorbent t rap assembly Is recomended, 

A f te r  
a new f t l t e r h o r b e n t  t rap  assembly Is Instal led,  conduct a leak-check. 
The t o t a l  par t tcu la te  wetght sha l l  Include the surmnation o f  a l l  f t l t e r  
assembly catches. 

6.6.9 A stngle t r a t n  s h a l l  be used f o r  the en t t re  sample run, 
except i n  cases where stmultaneous sampltng Is requtred I n  two or more 
separate ducts o r  a t  two or m r e  d t f fe ren t  locattons wt th in  the same 
duct, or i n  cases where equtpment fa t l u re  necessttates a change o f  
t ra ins.  I n  a l l  other sltuattons, the use o f  two or aore t ra tns  w i l l  be 
subject  t o  the approval o f  the Admintstrator. 

6.6.10 Note that when two o r  more t ra tns  are used, separate 
analys is  o f  the f ron t -ha l f  (If applicable) organtc-module and tmpinger 
( t f  appltcable) catches f r o m  each t r a t n  shal l  be p e r f o m d ,  unless 
i d e n t l c a l  nozzle slzes were used on a l l  tratns. I n  tha t  case, the  f ron t -  
h a l f  catches f r o m  the tndtvtdual  t ra tns  may be combtned (as may the 
tmpinger catches), and one analysts  of f ront -ha l f  catch and one analysts 
o f  impinger catch my be performed. 

6.6.11 A t  the  end o f  the  sample run, t u rn  o f f  the coarse-adjust 
valve, remove the probe and nozzle from the stack, tu rn  o f f  the  pump, 
record the f i n a l  dry-gas meter readtng, and conduct a post- test  leak- 
check. Also, leak-check the p t t o t  l tnes as descrtbed t n  EPA Method 2. 
The l i n e s  must pass t h t s  leak-check I n  order t o  val tdate the ve loc i ty -  
head data. 

6.6.12 Calculate percent i sok tne t tc t ty  (see Sectton 10.8) t o  
determine whether the run was v a l t d  o r  another t e s t  run should be made. 

ra the r  than attempttng t o  change the  f t l t e r  and restn themselves. i 

( 

7.0 SAMPLE RECOVERY 

7.1 Preparatton: 

7.1.1 Proper cleanup procedure beglns as soon as the probe Is 
removed f r o m  the stack a t  the  end o f  the smpl tng  perlod. Allow the 
probe t o  cool. When the pmbe can be safely handled. wipe o f f  a l l  
ex te rna l  par t tcu la te  matter near the t l p  o f  the probe nozzle and place a 
cap over the  t t p  t o  prevent l os tng  o r  gatntng par t tcu la te  matter. Do not  
cap the  probe t t p  t t g h t l y  wht le  the sampltng t r a t n  t s  cooltng down 
because t h i s  w i l l  create a vacuum I n  the f t l t e r  holder, drawing water 
from t h e  tmpingers t n t o  the sorbent nodule. 

7.1.2 Before m v t n g  the sample t r a t n  t o  the cleanup st te ,  remove 
the  probe f r o m  the sample t r a t n  and cap the open out let ,  being careful 
no t  t o  lose any condensate tha t  might be present. Cap the f t l t e r  I n le t .  
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Remove the umbi l ica l  cord f r o m  the l a s t  Imptnger and cap the i lp tnger .  
If a f l e x i b l e  l i n e  i s  used between the  organic module and the f i l t e r  
holder, disconnect the l i n e  a t  the f i l t e r  holder and l e t  any condensed 
Water or l i q u i d  d ra in  t n t o  the  organic module. 

7.1.3 Cap the f i l t e r - h o l d e r  o u t l e t  and the I n l e t  t o  the organic 
mdu le .  Separate the sorbent t rap  section o f  the organic module f r o m  the 
condensate knockout t rap  and the  gas-conditioning section. Cap a l l  
organic module opentngs. Disconnect t he  organic-module knockout t r a p  
from the impinger t r a i n  i n l e t  and cap both o f  these openings. 6round- 
Olass stoppers, Teflon caps, o r  caps o f  other i n e r t  matertals may be used 
t o  seal a l l  openings. 

7.1.4 Transfer the probe, t he  f i l t e r ,  the organicsodule 
components, and the Impinger/condenser assembly t o  the cleanup area. 
This  area should be clean and protected f r o m  the weather t o  minimize 
sample contamination or loss. 

7.1.5 Save a p o r t i o n  o f  a l l  washing soluttons (methanollwthylene 
ch lor tde,  Type I1 water) used f o r  cleanup as a blank. Transfer 200 mL o f  
each so lu t i on  d i r e c t l y  from the  wash b o t t l e  being used and place each tn 
a separate, prelabeled glass sample container. 

7.1.6 Inspect the t r a t n  p r i o r  t o  and during disassembly and note 
any abnormal condttions. 

7.2 Sample containers: 

Care fu l l y  remove the f i l t e r  f r o m  the f i l t e r  
ho lder  and place t t  i n  i t s  i d e n t i f i e d  P e t r i  dtsh contatner. Use a p a t r  
o r  p a i r s  o f  tweezers t o  handle the f i l t e r .  I f  I t I s  necessary t o  f o l d  
t h e  f i l t e r ,  ensure t h a t  t he  p a r t t c u l a t e  cake I s  i ns ide  the fo ld .  
Care fu l l y  t rans fe r  t o  the Pet r t  d ish any pa r t t cu la te  matter o r  f i l t e r  
f i be rs  t h a t  adhere t o  the f i l t e r - h o l d e r  gasket, using a dry nylon b r t s t l e  
brush o r  sharp-edged blade, or both. Label the contatner and seal with 
1-in.-wide Teflon tape around the clrcumferencg o f  the l i d .  

7.2.2 Contalner no. 2: Taking care t h a t  dust on the outslde o f  t h e  
probe o r  o ther  e x t e r i o r  surfaces does not ge t  l n t o  the -le, 
q u a n t l t a t l v e l y  recover p a r t i c u l a t e  mat ter  or any condensate fnm the  
probe nozzle, probe f t t t l n g ,  probe l iner, and f r o n t  h a l f  o f  the f i l t e r  
ho lder  b washing these components f i r s t  w l th  methanollwthylene chlortde 
(1:l v/v J t n t o  a glass container. D t s t i l l e d  water my also be used. 
Reta in  a water and solvent blank and analyze i n  the same manner as wtth 
t h e  samples. Perform r inses as follows: 

7.2.2.1 Care fu l l y  remve the probe nozzle and clean the ins ide  
surface by r i n s i n g  w i t h  the solvent mixture (1:l v/v methanol/- 
methylene chloride) f r o m  a wash b o t t l e  and brushing wtth a nylon 
b r i s t l e  brush. Brush u n t t l  the r tnse  shows no v i s i b l e  part icles; 
then make a f i n a l  r i n s e  o f  the i ns ide  surface w i th  the solvent mix. 
Brush and r i nse  the i ns ide  par ts  o f  the Swagelok f i t t i n g  wtth the 
so lvent  m l x  i n  a s i m l l a r  way u n t i l  no v l s i b l e  p a r t l c l e s  remain. 

7.2.1 Contatner no. 1: 
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7.2.2.2 Have two people r inse  the probe l i n e r  w i th  the so lvent  
mix by t i l t i n g  and r o t a t i n g  the probe whi le  squ i r t i ng  solvent i n t o  
i t s  upper end so tha t  a l l  inside surfaces w i l l  be wetted w i t h  
solvent. Let the solvent d ra in  from the lower end i n t o  the sample 
container. A glass funnel may be used t o  a i d  i n  t ransferr ing l i q u i d  
washes t o  the container. 

Follow the solvent r inse w i th  a probe brush. Hold the  
probe i n  an i nc l i ned  pos l t i on  and squ i r t  solvent i n t o  the upper end 
wh i le  pushing the probe brush through the  probe w i th  a t w i s t i n g  
action: place a sample container underneath the lower end o f  t he  
probe and catch any solvent and pa r t i cu la te  m a t t e r  t ha t  i s  brushed 
from the probe. Run the brush through the probe three t imes  o r  more 
un t i l  no v i s i b l e  pa r t i cu la te  matter I s  car r ied  out w i th  the solvent 
o r  u n t i l  none remains i n  the probe l i n e r  on visual inspection. With 
s ta in less  s tee l  o r  other metal probes, run the brush through i n  the  
above-prescribed manner a t  l e a s t  s i x  times (meta l  probes have small 
crevices I n  which pa r t i cu la te  matter can be entrapped). Rinse the  
brush w l th  solvent and quant i ta t i ve ly  c o l l e c t  these washings i n  the  
sample Container. A f te r  the brushing, make a f i n a l  solvent r i n s e  o f  
t he  probe as descrlbed above. 

7.2.2.4 It i s  recomnended tha t  two people work together t o  
clean the probe t o  minimize sample losses. Between sampling runs, 
keep brushes clean and protected f r o m  contamination. 

7.2.2.5 Clean the i ns ide  o f  the f ron t  h a l f  o f  the f i l t e r  
holder and cyclonelcyclone f lask, I f  used, by rubbing the surfaces 
w i t h  a nylon b r i s t l e  brush and r l n s i n g  w i th  methanollnethylene 
ch lo r i de  (1:l  v/v) mixture. Rinse each surface three t i m e s  or more 
I f  needed t o  remove v i s i b l e  par t i cu la te .  Hake a f i n a l  r inse o f  t h e  
brush and f i l t e r  holder. Carefu l ly  r i nse  out the glass cyclone and 
cyclone f l a s k  (If applicable). Brush and r inse  any p a r t l c u l a t e  
mater ia l  adhering t o  the i nne r  surfaces o f  these components i n t o  t h e  
f r o n t - h a l f  r i n s e  sample. A f t e r  al.1 solvent washings and p a r t i c u l a t e  
mat ter  have been co l lected i n  the sample container, t ighten the l i d  
on the  sample Container SO t h a t  solvent w i l l  not leak out when i t  i s  
shipped t o  the laboratory. Mark the height  o f  the f l u i d  l e v e l  t o  
deternine whether leakage occurs dur ing transport. l abe l  t h e  
Container t o  i d e n t i f y  i t s  contents. 

7.2.2.3 

( 

7.2.3 Container no. 3: The sorbent t r a p  section o f  the organic 
module may be used as a sample transport contalner, or the spent r e s i n  
may be t rans fer red  t o  a separate glass b o t t l e  f o r  shipment. I f  the  
sorbent t r a p  i t s e l f  i s  used as the transport container, both ends should 
be sealed w i th  t i g h t l y  f i t t i n g  caps o r  plugs. Ground-glass stoppers o r  
Te f lon  caps may be used. The sorbent t r a p  should then be labeled, 
covered w i t h  aluminum f o i l ,  and packaged on i c e  f o r  transport t o  t h e  
laboratory. I f  a separate b o t t l e  i s  used, the spent res in  should be 
q u a n t i t a t i v e l y  t ransferred from the t rap  i n t o  the clean bot t le .  Resin 
t h a t  adheres t o  the wal ls  o f  t he  t r a p  should be recovered using a rubber 
policeman or spatula and added t o  t h i s  bo t t le .  
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7.2.4 Container no. 4: Measure the volume of condensate co l lected 
I n  the condensate knockout sect ion o f  the organic module t o  w i th in  +1 mL 
by using a graduated cy l inder  o r  by weighing t o  w i t h i n  +0.5 g d n g  a 
t r ip le-beam balance. Record the volume o r  weight o f  l lquTd present and 
note any d i sco lo ra t i on  o r  f i l m  i n  the l i q u i d  catch. Transfer t h i s  l i q u i d  
t o  a pre labeled glass sample container. Inspect the back h a l f  o f  t h e  
f i l t e r  housing and the gas-conditioning section o f  the organic module. 
If condensate I s  observed, t rans fe r  i t  t o  a graduated o r  weighing b o t t l e  
and measure the volume, as described above. Add t h i s  material t o  the  
condensate knockout-trap catch. 

7.2.5 Container no. 5: A l l  sampling t r a i n  components located 
between t h e  h igh-ef f ic iency glass- or quar tz- f iber  f i l t e r  and the f i r s t  
Wet  impinger or the f i n a l  condenser system ( inc lud ing the heated Tef lon 
l i n e  connecting the f i l t e r  o u t l e t  t o  the condenser) should be thoroughly 
r i nsed  w i t h  methanol/methylene ch lor ide (1:l v/v) and the r ins ings  
combined. This r inse  sha l l  be separated from the condensate. I f  the 
spent r e s i n  i s  t ransferred f r o m  the sorbent t r a p  t o  a separate sample 
conta iner  f o r  transport, the sorbent t rap  sha l l  be thoroughly r insed 
u n t i l  a l l  sample-wetted surfaces appear clean. V i s ib le  f i lms  should be 
removed by brushing. Whenever t r a i n  components are brushed, the brush 
should be subsequently r insed w i t h  solvent mixture and the r insings added 
t o  t h i s  container. 

Container no. 6: Note the co lo r  o f  the ind ica t ing  s i l i c a  g e l  
t o  determine i f  I t  has been completely spent and make a notat ion o f  i t s  
condi t ion.  Transfer the s i l i c a  gel from the fou r th  impinger t o  I t s  
o r i g i n a l  conta iner  and seal. A funnel may make I t  easier t o  pour t h e  
s i l i c a  ge l  wi thout  s p i l l i n g .  A rubber policeman may be used as an a i d  I n  
removing t h e  s i l i c a  ge l  from the impinger. I t  I s  no t  necessary t o  remove 
t h e  small amount o f  dust p a r t i c l e s  t h a t  may adhere strongly t o  t h e  
Impinger w a l l .  Because the gain i n  weight I s  t o  be used f o r  moisture 
ca l cu la t i ons ,  do not use any water o r  o ther  l i q u i d s  t o  t ransfer  t h e  
s i l i c a  gel.  I f  a balance i s  ava i lab le  I n  the f i e l d ,  weigh the Container 
and I t s  contents t o  0.5 g or bet ter .  

7.3 I m i n g e r  water: 

7.3.1 Make a nota t ion  of any co lo r  or f i l m  i n  the l i q u i d  catch. 
Measure the  l i q u i d  i n  the f t r s t  three Inpingers t o  within +I aL by us ing 
a graduated cy l i nde r  o r  by weighing i t  t o  w i t h i n  20.5- g by using a 
balance (If one I s  available). Record the  volume o r  weight o f  l i q u i d  
present. Th is  information i s  required t o  ca lcu la te  the moisture content 
o f  the  e f f l u e n t  gas. 

7.3.2 Discard the l i q u i d  a f t e r  measuring and recording the volume. 
o r  weight, unless analysis o f  the lmpinger catch i s  required (see 
Paragraph 4.1.3.7). Amber glass containers should be used f o r  storage o f  
Impinger catch, i f  required. 

I f  a d i f f e r e n t  t y p e  of condenser i s  used, measure the amount 
O f  moisture condensed e i t h e r  vo lumetr ica l ly  o r  grav imetr ica l ly .  

7.2.6 

7.3.3 
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7.4 Sample preparation f o r  shipment: Pr ior  t o  shipment, recheck a l l  
Seal the ~~ l i d s  o f  s a m l e  containers t o  ensure tha t  the caps are w e l l  secured. 

e??'containers around the circumference with Teflon tape. Ship a l l  l l q u i d  
samples upr ight  on i c e  and a l l  par t i cu la te  f i l t e r s  wl th  the par t i cu la te  catch 
fac lng  upward. The pa r t i cu la te  f i l t e r s  should be shipped unrefrlgerated. 

8.0 ANALYSIS 

8.1 Sample preparation: 

8.1.1 General: The preparation steps f o r  a l l  samples w i l l  r e s u l t  
I n  a f l n i t e  volume o f  concentrated solvent. The f i n a l  sample volume 
(usually i n  the 1- t o  10-mL range) Is then subjected t o  analysis by 
6C/MS. A l l  samples should be inspected and the appearance documented. 
A l l  samples are t o  be spiked w i th  surrogate standards as received f r o m  
the  f i e l d  p r i o r  t o  any sample manipulations. The spike should be a t  a 
l e v e l  equivalent t o  10 times the MDL when the solvent i s  reduced i n  
volume t o  the desired leve l  (i.e., 10 mL). The spiking compounds should 
be the  s tab le i s o t o p i c a l l y  labeled analog o f  the compounds o f  in te res t  or 
a compound t h a t  would e x h i b i t  properties s imi la r  t o  the compounds o f  
In te res t ,  be eas i l y  chromatographed, and not i n te r fe re  w i th  the analysls 
o f  the compounds o f  in terest .  Suggested surrogate spi  king compounds are: 
deuterated naphthalene, chrysene, phenol, nitrobenzene, chlorobenzene, 
to1  uene, and carbon-13-label ed pentachlorophenol. 

8.1.2 Condensate: The 'condensate' i s  the moisture col lected i n  
the  f i r s t  impinger fo l low ing  the XAD-2 module. Spike the condensate w i t h  
the  surrogate standards. The volume i s  measured and recorded and then 
t ransferred t o  a separatory funnel. The pH i s  t o  be adjusted t o  pH 2 
w i t h  6 N s u l f u r i c  acid, I f  necessary. The sample container and graduated 
cy l i nde r  are sequent ia l ly  r lnsed with three successive IO-mL a l iquots  o f  
t he  ext ract ion solvent and added t o  the separatory funnel. The r a t i o  o f  
solvent t o  aqueous sample should be maintained a t  1:3. Extract the 
sample by vigorously shaking the separatory funnel f o r  5 .in. A f t e r  
complete separation o f  the phases, reinove the solvent and transfer t o  a 
Kuderna-Danish concentrator (K-D), f i l t e r i n g  through a bed o f  precleaned, 
dry sodium sul fate.  Repeat the extraction step two addi t lonal  times. 
Adjust  the pH t o  11 w i t h  6 N sodium hydroxide and n e x t r a c t  cwb in lng  the  
a c i d  and base extracts.  Rinse the sodium su l fa te  i n t o  the K-D wi th  f resh  
solvent and d iscard the  desiccant. Add Teflon b o i l i n g  chlps and 
concentrate t o  10 mL by reducing the volume t o  s l i g h t l y  less  than 10 mL 
and then br ing ing  t o  volume wi th  fresh solvent. I n  order t o  achieve the 
necessary detect ion l i m i t ,  the sample volume can be fu r the r  reduced t o  1 
mL by using a micro column K-0 or nitrogen blow-down. Should the sample 
s t a r t  t o  exh ib i t  p rec ip i ta t ion ,  the concentration step should be stopped 
and the sample redissolved w i th  fresh solvent taking the volume t o  some 
f l n l t e  amount. Af ter  adding a standard ( fo r  the purpose o f  quant i ta t ion 
by GC/MS), the sample i s  ready fo r  analysis, as discussed i n  Paragraph 
8.2. 
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8.1.3 Inpinger: Spike the sample w i th  the  surrogate standards: 
measure and record the volume and t r a n s f e r  t o  a separatory funnel. 
Proceed as described i n  Paragraph 8.1.2. 

8.1.4 XAD-2: Spike the r e s i n  d i r e c t l y  w i t h  the surrogate 
standards. Transfer the r e s i n  t o  the a l l -g lass thimbles by the fol lowing 
procedure (care should be taken so as no t  t o  contaminate the thimble by 
touching i t  w i th  anything other  than tweezers o r  o ther  solvent-rinsed 
mechanical ho ld ing devices). Suspend the XAD-2 module d i r e c t l y  over the  
thimble. The glass frit o f  t he  module (see Figure 2) should be i n  the UP 
p o s l t l o n .  The thimble i s  contained i n  a clean beaker, which w i l l  s m e  
t o  catch the solvent rinses. Using a Teflon squeeze bo t t l e ,  f lush the 
XAD-2 i n t o  the thimble. Thoroughly r i n s e  the glass module w i th  solvent 
i n t o  the beaker containing the  thimble. Add the XAD-2 glass-wool p lug t o  
t h e  thimble. Cover the XAD-2 i n  the thimble w i th  a precleaned glass-wool 
p lug  s u f f i c i e n t  t o  prevent the res in  f r o m  f l o a t i n g  i n t o  the solvent 
r e s e r v o i r  o f  the extractor. I f  the r e s i n  I s  wet ,  e f fec t i ve  ext ract ion 
can be accomplished by loose ly  packing the r e s i n  I n  the thimble. I f  a 
quest ion ar ises  concerning the  completeness o f  the extraction, a second 
ex t rac t i on ,  without a spike, I s  advised. The thimble i s  placed I n  t h e  
e x t r a c t o r  and the  r i n s e  solvent contained i n  the beaker i s  added t o  )he 
so lvent  reservo i r .  Addi t ional  solvent I s  added t o  make the reservo i r  
approximately two- th i rds f u l l .  Add Teflon b o i l i n g  chips and assemble the  
apparatus. Adjust t he  heat source t o  cause the ex t rac tor  t o  cycle 5-6 
t i m e s  per hr. Ext ract  the r e s i n  f o r  16 hr. Transfer the solvent and 
th ree  10-mL r inses  o f  the rese rvo i r  t o  a K-D and concentrate as described 
i n  Paragraph 8.1.2. 

8.1.5 Par t i cu la te  f l l t e r  (and cyclone catch): I f  pa r t i cu la te  
load ing  i s  t o  be determined, weigh the  f i l t e r  (and cyclone catch, i f  
appl icable) .  The p a r t i c u l a t e  f i l t e r  (and cyclone catch, i f  applicable) 
I S  t rans fe r red  t o  the glass thimble and extracted simultaneously with the 
XAD-2 res in .  

8.1.6 Tra in  so lvent  rtnses: A l l  t r a i n  r inses (l.e., probe, 
f w l n g e r ,  f i l t e r  housing) us ing the ex t rac t ion  solvent and methanol are 
re tu rned t o  the laboratory  as a s ing le  sample. I f  the rinses a n  
Contained I n  more than one contatner, the intended spike i s  d iv ided 
equa l l y  among t h e  containers proportioned fmm a s ing le  syringe vollw. 
Transfer the r i n s e  t o  a separatory funnel and add a s u f f i c i e n t  amount o f  
organic- f ree water SO t h a t  t he  .ethylene ch lo r ide  becomes immiscible and 
I t s  volume no longer lncreases w i t h  the  add i t ion  o f  mre water. The 
e x t r a c t i o n  and concentrat ion steps are then performed as described i n  
Paragraph 8.1.2. 

8.2 Sample analysis: 

8.2.1 The primary a n a l y t i c a l  t o o l  f o r  the measurement o f  emissions 
from hazardous waste i nc ine ra to rs  i s  GC/HS using fused-si l ica cap i l l a ry  
6C columns, as described I n  Method 8270 i n  Chapter Four o f  t h i s  manual. 
Because o f  the nature o f  GC/MS instrumentation and the cost associated 
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w i t h  sample analysis, prescreenlng o f  the sample ext racts  by gas 
chromatography/flame ion iza t ion  detection (GC/FID) or wi th  e lec t ron  
capture (GC/ECD) i s  encouraged. Information regarding the complexity and 
concentrat ion leve! o f  a s a q l e  p r i o r  t o  GC/HS analysis can be of 
e n o m u s  help. This information can be obtained by using e i t h e r  
c a p l l l a r y  columns or less expensive packed columns. However, the FIO 
screen should be p e r f o m d  wi th  a column s im i la r  t o  tha t  used w i th  the 
GC/MS. Keep i n  mind tha t  6C/FID has a s l i g h t l y  lower detection l i m l t  
than GC/Ms and, therefore, t ha t  the concentration o f  the sample can be 
adjusted e l t h e r  up or down p r i o r  t o  analysls by GC/MS. 

8.2.2 The mass spectrometer w i l l  be operated I n  a f u l l  scan (40- 
450) mode f o r  most o f  the analyses. The range f o r  which data are 
acquired i n  a GC/HS run  w i l l  be s u f f i c i e n t l y  broad t o  encompass the  major 
ions,  as l i s t e d  i n  Chapter Four, Method 8270, f o r  each o f  the deslgnated 
POHCs i n  an i nc ine ra to r  e f f l u e n t  analysis. 

8.2.3 For most purposes, electron ion iza t ion  (EI)  spectra w i l l  be 
c o l l e c t e d  because a major i t y  o f  the POHCs g ive reasonable E1 spectra. 
Also, E1 spectra are compatible w i th  the NBS L ibrary  o f  Mast Spectra and 
o t h e r  mass spect ra l  references, which a i d  i n  the l d e n t i f l c a t i o n  process 
f o r  o ther  components I n  the inc inera tor  process streams. 

8.2.4 To c l a r i f y  some i den t i f i ca t ions ,  chemlcal i on i za t l on  ( C I )  
spectra using e i t h e r  pos i t i ve  ions o r  negative ions w i l l  be used t o  
e luc ida te  molecular-weight I n f o m a t i o n  and s i inp l l f y  the fragmentation 
pa t te rns  o f  some compounds. I n  no case, however, should C I  spectra alone 
be used f o r  compound iden t i f i ca t i on .  Refer t o  Chapter Four, Method 8270, 
f o r  complete descr ip t ions o f  6C conditions, MS condltlons, and 
quant i t a t  1 ve and quanti  t a t 1  ve ident  1 f i c a t i  on. ( 

9.0 CALIBRATION 

9.1 Probe nozzle: Probe nozzles sha l l  be ca l ib ra ted  before t h e i r  
l n l t l a l  use i n  the  f ie id .  Using a micrometer, measure the i ns lde  diameter o f  
t h e  nozz le t o  t h e  nearest 0.025 m (0.001 In.). Make masurerents a t  th ree  
separate places across the diameter and obta ln  the average o f  t he  
masurements. The d i f fe rence between the  h igh  and l o w  riders s h a l l  no t  
exceed 0.1 n n  (0.004 in.). Uhen nozzles become nicked, dented, or corroded, 
they s h a l l  be reshaped, sharpened, and reca l ib ra ted  before use. Each nozz le 
s h a l l  be pennanently and uniquely i den t i f i ed .  

9.2 P i t o t  tube: The Type S p i t o t  tube assembly sha l l  be ca l i b ra ted  
according t o  the procedure ou t l ined  i n  Section 4 o f  EPA Method 2, or assigned 
a nominal c o e f f i c i e n t  o f  0.84 i f  i t  i s  not v i s i b l y  nicked, dented, or corroded 
and If i t  meets design and intercomponent spacing specif icat ions. 
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9.3 Metering system: 

9.3.1 Before i t s  i n i t i a l  use i n  the f i e l d ,  t he  metering system 
s h a l l  be ca l ib ra ted  according t o  the procedure ou t l i ned  i n  APTD-0576. 
Instead o f  phys ica l l y  ad just ing the dry-gas meter d i a l  readings t o  
Correspond t o  the wet-test meter readings, c a l l b r a t i o n  factors  may be 
used t o  correct  the gas meter d i a l  readings mathematically t o  the proper 
Values. Before c a l i b r a t i n g  the metering system, i t  i s  suggested t h a t  a 
leak-check be conducted. For metering systems having diaphragm pumps, 
the normal leak-check procedure w i l l  not detect leakages w i th in  the pump. 
For these cases the fo l low lng  leak-check procedure i s  suggested: Make a 
10-min c a l l b r a t i o n  run a t  0.00057 m3/min (0.02 cfm): a t  the end o f  the 
run, take the d i f fe rence o f  the measured wet-test and dry-gas meter 
volumes and d i v ide  the d i f ference by 10 t o  get the leak rate. The leak 
r a t e  should not exceed 0.00057 m3/min (0.02 cfm). 

the ca l i b ra t i on  o f  t he  metering system 
s h a l l  be checked by performing t h r e e  c a l i b r a t i o n  runs a t  a s ing le  
Intermediate o r i f i c e  s e t t i n g  (based on the previous f i e l d  test).  The 
vacuum sha l l  be s e t  a t  the oaxtmum value reached during the t e s t  serles. 
To ad jus t  the vacuum, i n s e r t  a valve between the wet-test meter and the 
I n l e t  o f  the metering system. Calculate the, average value o f  t he  
c a l l b r a t i o n  factor. I f  the ca l l b ra t i on  has changed by more than 5I, 
r e c a l i b r a t e  the meter over the f u l l  range o f  o r i f i c e  settings, as 
o u t l t n e d  I n  APTD-0576. 

9.3.3 Leak-check o f  metering system: That p o r t l o n  o f  the sampling 
t r a i n  from the pump t o  the o r i f i c e  meter (see Figure 1) should be leak- 
checked p r i o r  t o  i n i t i a l  use and a f t e r  each shipment. Leakage a f t e r  t he  
pump w i l l  r e s u l t  I n  less  volume being recorded than i s  ac tua l l y  sampled. 
The fo l l ow ing  procedure i s  suggested (see Figure 6): Close the main 
va lve on the  meter box. I nse r t  a one-hole rubber stopper wi th  rubber 
tub ing  attached i n t o  the o r i f i c e  exhaust pipe. Disconnect and vent the 
low s ide o f  the o r i f l c e  manometer. Close o f f  the l o w  s lde  o r l f i c e  tap. 
Pressurize the system t o  13-18 cm (5-7 in.) water column by blowing i n t o  
t h e  rubber tubing. Pinch o f f  the tubing and observe the  manometer f o r  1 

9.3.2 A f t e r  each f i e l d  use, 

a in .  
box. 
NOTE: 

A l oss  o f  pressure on the manometer ind icates a leak i n  the meter 
leaks, I f  present, must be corrected. 

If the dry-gas-meter c o e f f i c i e n t  values obtained before and a f t e r  
a t e s t  series d i f f e r  by >5I, e i t h e r  the t e s t  series sha l l  be 
voided or  ca lcu la t ions  f o r  t e s t  ser les  s h a l l  be perfomed using 
whichever meter c o e f f i c i e n t  value (i.e., be fore  or after) gives 
the lower value o f  t o t a l  sample volume. 

9.4 Probe heater: The probe-heating system sha l l  be ca l ib ra ted  before 
I t s  I n i t i a l  use i n  the f i e l d  according t o  the procedure ou t l i ned  I n  APTD-0576. 
Probes constructed according t o  APTD-0581 need not be ca l ibrated if the 
c a l i b r a t i o n  curves i n  APTO-0576 are used. 
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9.5 Temperature gauqes: Each thermocouple must be permanently and 
uniquely marked on the casting; a l l  mercury-in-glass reference thermometers 
must conform t o  ASTM E-1 63C o r  63F specif icat ions. Thermocouples should be 
c a l i b r a t e d  I n  the laboratory w i t h  and wtthout the use o f  extension leads. If 
extension leads are used i n  the  f i e l d ,  the thermocouple readings a t  ambient 
a i r  temperatures, w i th  and without the extension lead, must be noted and 
recorded. Correct lon Is necessary i f  the use o f  an extension lead produces a 
change >i.sr. 

9.5.1 I lp inger .  organlc module, and dry-gas meter themcouples:  
For t h e  thermocouples used t o  measure the temperature o f  t he  gas leav ing 
t h e  impinger t r a i n  and the XAD-2 res in  bed, three-point ca l l b ra t i on  a t  
Ice-water, room-air, and boi l ing-water temperatures i s  necessary. Accept 
the t h e m c o u p l e s  on ly  i f  the readings a t  a l l  three temperatures agree t o  - +2'C (3.6.F) wi th  those o f  t he  absolute value o f  the reference 
t h e m m e t e r .  

9.5.2 Probe and stack themcoup le :  For the thermocouples used t o  
I n d i c a t e  the probe and stack temperatures, a three-polnt ca l i b ra t i on  a t  
Ice-water, boil ing-water, and hot-oi l-bath temperatures must be 
performed; I t i s  recomnended t h a t  room-air temperature be added, and t h a t  
t he  thermometer and the thermocouple agree t o  within 1.51 a t  each o f  t he  
c a l l b r a t t o n  points. A c a l l b r a t i o n  curve (equation) MY be constructed 
(ca lcu lated)  and the data extrapolated t o  cover the e n t i r e  temperature 
range suggested by the manufacturer. 

9.6 Barometer: Adjust the barometer Initially and before each t e s t  
se r ies  t o  agree t o  w i t h i n  +25 om Hg (0.1 in. Hg) o f  the mercury barometer or  
t h e  cor rec ted  barometric pfessure value reported by a nearby Natlonal Yeather 
Service S t a t i o n  (same a l t i t u d e  above sea level).  

9.7 Triple-beam balance: Ca l lb ra te  the triple-beam balance before each 
t e s t  series, us ing Class-S standard weights: the weights must be within 20.5% 
Of t h e  standards, or the balance must be adjusted t o  m e t  these l im i t s .  

10.0 CALCULATIONS 

Calcu l  a t l o n  t o  the  correct  number o f  s i g n i f  icant  f igures. 
10.1 Carry out calculat ions. Round of f  f i gu res  a f t e r  the f i n a l  

I 

10.2 Nomenclature: 

An - Cross-sectional area o f  nozzle, r? (ft*). 
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La = Maximum acceptable leakage rate  for a leak-check, eith r pre-test o r  following a component change: equal t o  0.00057 m 5 / m i n  (0.02 

prior t o  the -it!. component change (I = 1, 2, 3...n) a s Imin 

cfm) or  4% of the average sampling rate, whichever Is less. 

L i  = Individual leaka e re te  observed during the leak-check onducted i 

(cfm). 

Lp = Leakage r a t e  observed during the post-test leak-check, a3/m1n 
(cfm). 

M,j = Stack-gas dry molecular weight, g/g-mole (lb/lb-mole). 

& = Molecular weight of water, 18.0 g/g-mole (18.0 1b/lb-mole). 

Pbar = Barometric pressure a t  the sampling s i t e ,  mn Hg (in. Hg). 

Ps = Absolute stack-gas pressure, mn Hg (in. Hg). 

Pstd = Standard absolute pressure, 760 mn Hg (29.92 In. Hg). 

R = Ideal gas constant, 0.06236 om Hg-m3/K-g-mle (21.85 In. 
Hg-ft3/'R-lb-mole). 

( ' R ) .  
Tm = Absolute average dry-gas meter temperature (see Figure 6 ) ,  K 

TS = Absolute average stack-gas temperature (see Figure 6 ) .  K (*R). 

( 
Tstd = Standard absolute temperature, 29313 (528.R). 

V i c  = Total volume of liquid collected i n  the organic d u l e  condensate 

Vm = Volume of gas sample as measured by dry-gas meter. dscm (dscf). 

knockout trap,  the implngers, and s i l i ca  gel, BL. 

Vm(std) = Volume of gas taiple measured by the dry-gas meter, corrected 

Vw(std) = Volume of water vapor In the gas sanplc, corrected t o  standard 

t o  standard conditions, dsca (dscf). 

conditions, tcw (scf). 

data obtained fmm Method 5, alsec ( f t h e c j .  
Vs = Stack-gas velocity, calculated by Method 2 Equation 2-9, using 

Wa = Weight of residue i n  acetone wash, mg. 

7 = Dry-gas-meter calibration factor, dimensionless. 

AH = Average ressure differential  across the or i f ice  meter (see 
Figure 2 P , nn H20 (In. H20). 
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pw = Density o f  water, 0.9982 g1mL (0.002201 1blmL). 

B = Total sampling time, min. 

81 = Sampling t i m e  i n te rva l  f r o m  the  beginning o f  a run u n t i l  the  

81 = Sampling time in te rva l  between two successive component 

f i r s t  component change, min. 

changes, beginning w i th  the i n te rva l  between the f i r s t  and 
second changes, aln. 

u n t i l  the end o f  t he  sampling run, min. 
Bp = Sampltng time ln te rva l  f r o m  t h e  f i n a l  (nth) component change 

13.6 = Speci f ic  g rav i t y  o f  mercury. 

60 = seclmin. 

100 = Conversion t o  percent. 

10.3 Average dry-qas-meter temperature and average o r i f i c e  pressure 
drop: See data sheet (Figure 5, above). 

as volume: Correct the sa l e  measured by the dr  -gas meter 
t o  s t % r d b ( 2 0 * C .  760 nn Hg me 68'F. 29.92 in. Hg 1 ) by using 
Equation 1: 

where: 
.. 

K1 = 0.3858 K/m Hg f o r  metr ic  units, or 
K1 = 17.64*R/ln. Hg for Eng l l t h  unlts. 

I t  should be noted tha t  Equatlon 1 can be used as wr l t ten,  unless the leakage 
r a t e  observed during any o f  the  mandatory leak-checks (i.e., the  post- test  
leak-check or leak-checks conducted p r i o r  t o  component changes) exceeds La. 
If Lp o r  L1 exceeds La, Equatlon 1 must be modif ied at follows: 

a. Case I (no component changes made during sampling run): Replace Vm 
m a t i o n  1 with the  expression: 
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b. Case 11 (one o r  more component changes made durlng t h e  sampllng 
'fun):Replace V, I n  Equation 1 by the expression: 

and s u b s t i t u t e  only fo r  those leakage ra tes  ( L l  o r  Lp) t h a t  exceed 
La- 

I' 

10.5 Volume o f  water vapor: 

pW RTstd - - 'K2 V1c - 
"w(std) " l c  

'std 

when: 

K2 - 0.001333 m3/mL f o r  metr ic  un i ts ,  or 
K2 - 0.04707 ft3/mL f o r  English units. 

10.6 I b l s t u r e  content: 

"w (std) 
I (3) Bus 

'm(std) + 'w(std) 

NOTE: I n  saturated or rater-droplet- laden gas streams, two ca lcu la t tons  
of  t h e  molsture content o f  the stack gas shal l  be made, one from I 
t h e  impinger analysis (Equation 3) and a second from the 
assumptlon o f  saturated condttions. The lower of the  two values 
of B,,, s h a l l  be considered correct. The procedure f o r  de temin lng  
t h e  mot s ture  content based upon assumption o f  saturated condt t tons  
i s  g iven  i n  the Note t o  Section' 1.2 of  Method 4. For the  purposes 
of  t h i s  method, the average stack-gas temperature f r o m  Figure 6 
may be used t o  make t h i s  detemlnat ion,  provldcd t h a t  the accuracy 
of  t h e  in-stack temperature sensor I s  21.C (2'F). 

10.7 Converston factors: 

FlWll To Mul t ip ly  by 
3- 3 0.02832 

g r i f t 3  
1 b / f  t 3  

15.43 
2.205 X loy3 
35.31 

g f f t 3  
g i f t 3  
g i f t 3  g /m3 
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10.8 I s o k i n e t i c  var la t lon :  

10.8.1 Calcu lat ion from raw data: 

100 Ts[K3Flc + (V,/T,) (Pbar + AH/13.6)1 

60EVsPsAn 
I =  

where: 

K3 = 0.003454 mn Hg-u?/mL-K f o r  metr ic  unlts, o r  
K3 = 0.002669 in. Hg-ft)/mL-'R f o r  English units. 

10.8.2 Calcu lat lon f o r  ln temed la te  values: 

'sVm( std) PstdlOO 
7 V EA P 60(1-BWs) s td  s n s 

= K  4 % P V A 8 '-Bus 

(4) 

(5) 

where : 

= 4.320 f o r  metr ic  un i ts ,  or 
Kq = 0.09450 f o r  English units. 

10.8.3 Acceptable resul ts :  I f  9OX { I < 1101, the r e s u l t s  are 
acceptable. 
1 I s  beyond the acceptable range, o r  I f  I Is l ess  than 9OX, the  
Admln ls t ra to r  may opt t o  accept the results. 

10.9 To determine the minimum sample volume t h a t  sha l l  be co l lected,  the 
f o l l o w i n g  sequence o f  ca lcu la t ions  sha l l  be used. 

10.9.1 From p r i o r  analysis o f  the waste feed, the concentration o f  
POHCs Introduced i n t o  the  combustlon system can be calculated. The 
degree o f  des t ruc t lon  and removal c f f i c l ency  t h a t  i s  required i s  used t o  
d e t e m l n e  the  maximum amount of  WHC allowed t o  be present I n  t h e  
e f f l u e n t .  Thls may be expressed as:. 

(WF) (POHC, conc) (100-XDRE) 

I f  the  resu l t s  are low i n  comparison w i th  the standard and 

- Max POHC, Mass (6) 
100 100 

where: 

YF = mass f low r a t e  o f  waste feed per hr, g /h r  (lb/hr). 

POHCi = concentrat ion o f  Pr lnc ipa l  Organic Hazardous Compound (ut X) 
Introduced i n t o  the combustion process. 
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DRE = percent Destructlon and Removal E f f i c iency  required. 

Max POHC = mass f low r a t e  (g/hr [ l b /h r l )  o f  POHC emitted fm the 
combustton source. 

10.9.2 The average discharge concentratlon of the PDHC I n  the  
e f f l u e n t  gas I s  determined by comparing the Max POHC wlth the vo lumetr lc  
f low r a t e  being exhausted f r o m  the source. Volumetric f low ra te  da ta  a re  
a v a l l a b l e  as a r e s u l t  o f  prel lmlnary Method 1-4 determinations: 

I 

Max WHCI Mass 

'"eff(std) 
= Max WHCI conc 

where: 

DVeff(std) = volumetric f low r a t e  o f  exhaust gas, dscm (dscf). 

POHCI conc = antlclpated concentratlon o f  the  WHC I n  the 
exhaust gas stream. g/dscm (lb/dscf). 

10.9.3 I n  naklng t h i s  calculat ion, It I s  recomnended tha t  a sa fe ty  
mrgln o f  a t  l eas t  ten be included: 

LDLPDHC X .lo 

h e n :  

"TBC 
PDHC~ conc 

LDL c = detectable amount of POHC I n  e n t i r e  s a q l i n g  t ra ln .  
N O T P  The whole extract  frw an UD-2 car t r idge  I s  $el& I f  ever, 

I n jec ted  a t  once. Therefore, I f  a l lquot ing fac to rs  are 
Involved, the LDL c I s  not- t he  same as .the. ana ly t i ca l  (or  
colllpn) detection PPH Idt. 

VTBC - u I n I w  dry standard r o l m e  t o  be collected a t  dvy-gas 
meter. 

10.10 Concentratlon o f  any given POHC I n  t h e  gaseous emlsslons of  a 
combustion process: 

1) M u l t i p l y  the concentration o f  the POHC as detemlned I n  Method 8270 

Cpo~c (ug/mL) x sample volume (aL) = amount (up) o f  WC I n  sample (9) 

by t h e  f i n a l  concentratlon volume, t y p i c a l l y  10 aL. 
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where: 

C ~ O H C  = concentration of POHC as  analyzed by Method 8270. 

2) Sum the amount of POHC found i n  a l l  samples associated w i t h  a s ing le  
t r a ln .  

Total (ug) = XAD-2 (ug) + condensate (ug) + rinses (ug) + impinger (ug) (10) 

3) Divide the total  ug found by the volume of stack gas sampled (m3). 

(Total ug)/(train sample volume) = concentration of POHC (ug/m3) (11) 

11.0 QUALITY CONTROL 

control .  
11.1 Sampling: See EPA Manual 600/4-77-027b for  Method 5 qual i ty  

11.2 Anal sls: The quality assurance program required for  this study 

Incorporation of s table  labeled surrogate compounds, quantitation versus 
s t a b l e  labeled Internal standards, capil lary column.performance checks, and 
external performance tes ts .  The surrogate spiking compounds selected f o r  a 
p a r t i c u l a r  analysis are used as primary indicators o f  the quality of t he  
ana ly t lca l  data  fo r  a wide range of compounds and a variety of sample 
matrices. The assessment of combustion data,  posit ive identification, and 
quant i ta t ion  of the selected compounds a re  dependent on the Integrity of t he  
samples received and the precision and accuracy of the analytical methods 
employed. The quali ty assurance procedures f o r  t h i s  method are designed t o  
noni tor  the  performance of  the analytical method and t o  provide the required 
Information t o  take corrective action i f  problems are observed i n  laboratory 
operations or  i n  f i e ld  sampling ac t iv i t ies .  

11.2.1 Field Blanks: Field blanks nust be submitted w i t h  the 
samples collected a t  each sampling site. :  The f i e ld  blanks include the  
sample bo t t l e s  containing allquots of sample recovery solvents, unused 
f i l ters,  and resin cartridges. A t  a minimum, one complete saapling t r a i n  
w i l l  be assembled I n  the f ie ld  staging area, taken to the saapllng area, 
and leak-checked a t  the beginning and end of the tes t ing  (or fo r  the same 
t o t a l  number of t ines  a s  the actual test t ra in) .  The f i l t e r  housing and 
probe of  the blank t r a in  will be heated during the sample test .  The 
t r a i n  will  be recovered as i f  I t  were an actual test sample. No gaseous 
sample w i l l  be passed through the sampling t ra in .  

11.2.2 Method blanks: A method blank must be prepared for  each s e t  
of analyt ical  operations, t o  evaluate contamination and ar t i fac ts  t ha t  
can be derived from glassware, reagents, and sample handling i n  the  
1 aboratory. 

11.2.3 Refer t o  Method 8270 f o r  additional quality control 
considerations. 

includes the --i- ana ys i s  of f i e ld  and method blanks, procedure validations, 
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12.0 METHOD PERFORMANCE 

12.1 Method performance evaluation: Evaluation o f  analy t ica l  procedures 
for a selected series of conmounds wst include the samle-DreDaratlon 
procedures and each associated ' analy t ica l  determination. ' The' ana ly t i ca l  
procedures should be challonged by the t e s t  compounds sp l  ked a t  appropriate 
l e v e l s  and carr led through the procedures. 

12.2 Method detect ion l i m i t :  The overal l  method detection l i m i t s  (lower 
and upper) must be determined on a compound-by-compound basis because 
d i f f e r e n t  compounds may exh ib i t  d i f f e ren t  co l lect ion,  retention, and 
ex t rac t i on  e f f i c ienc ies  as wel l  as instrumental ninimum detect ion l i m i t  (MOL). 
The method detection l i m i t  must be quoted re la t i ve  t o  a given sample volume. 
The upper l i m i t s  f o r  the method must be determined r e l a t i v e  t o  compound 
r e t e n t i o n  volumes (breakthrough). 

The overa l l  method precis ion and b ias  
must be determined on a compound-by-compound basis a t  a given concentration 
l e v e l .  The method prec is ion value would include a combined v a r i a b i l i t y  due t o  
sampling, sample preparation, and instrumental analysls. The method b i a s  
would be dependent upon the  col lect ion,  retention, and ext ract ion e f f i c i ency  
o f  the  t r a i n  components. From evaluation studies t o  date using a dynamic 
sp i k ing  system, method biases of  -13% and -16% have been determined f o r  
to luene and 1,1,2,2-tetrachloroethane, respectively. A precis ion o f  19.9% was 
ca lcu la ted  from a f i e l d  t e s t  data set  representing seven degrees o f  freedom 
which resul ted f r o m  a ser ies o f  paired, unspiked Semivolat i le Organic Sampling 
t r a i n s  (Semi-VOST) sampling emlssions f r o m  a hazardous waste incinerator. 

12.3 Method precis ion and bias: 
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METHOD 0010, APPENDIX A 

PREPARATION OF XAD-2 SORBENT RESIN 

1.0 SCOPE AND APPLICATION 

1.1 XAD-2 res in  as supplied by the manufacturer i s  impregnated with a 
bicarbonate so lu t ion  t o  i n h i b i t  microbial  growth during storage. Both the  
s a l t  so lu t i on  and any residual  extractable monomer and polymer species must be 
removed before use. The res in  i s  prepared by a series o f  water and organic 
extract ions,  fol lowed by carefu l  drying. 

2.0 EXTRACTION 

2.1 Method 1: The procedure may be carr ied out i n  a g lan t  Soxhlet 
extractor.--glass thimble containing an extra-coarse frit i s  used f o r  
ex t rac t i on  o f  XAD-2. The frit i s  recessed 10-15 m above a crenel la ted r i n g  
a t  t h e  bottom o f  the th imble t o  f a c i l i t a t e  drainage. The res in  nus t  be 
c a r e f u l l y  re ta ined i n  the  ext ractor  cup wi th  a glass-wool p lug and s ta in less  

. s tee l  screen because it f l o a t s  on methylene chloride. This process Involves 
sequential ext ract ion i n  the fo l low ing  order. j 

J 
\. 

Solvent Procedure 

Water I n i t i a l  rinse: Place r e s i n  i n  a beaker, 
r inse  once w i th  Type I1 water, and 
discard. F i l l  w i th  water a second time, 
l e t  stand overnight, and discard. 

Water 

Methyl alcohol 

Extract  with H20 f o r  8 hr. 

Extract  f o r  22 hr. 

Methylene ch lo r ide  Extract for,22 hr. 

Extract  f o r  22 hr. Methylene ch lor ide (fresh) 

2.2 Method 2: 

2.2.1 As an a l te rna t ive  t o  Soxhlet extract ion, a continuous 
ex t rac to r  has been fabr icated f o r  the extract ton sequence. This ext ractor  has 
been found t o  be acceptable. The pa r t i cu la r  canister used f o r  the apparatus 
shown i n  Figure A-1 contains about 500 g o f  f in ished XAD-2. Any s i t e  may be 
constructed; the  choice Is dependent on the needs o f  the sampling programs. 
The XAD-2 i s  held under l i g h t  spring tension between a p a i r  o f  coarse and f l n e  
screens. Spacers under the bottom screen al low for even d i s t r i b u t i o n  o f  c lean 
solvent. The three-necked f lask  should be of su f f i c i en t  s i ze  ( 3 - l i t e r  I n  th is  
case) t o  h o l d  solvent 
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Figure A-1. XAD-2 cleanup extractfon apparatus. 

0010 - A - 2 
R e v i s i o n  0 
Date  September 1986 

K-49 
. .  . .  . . .  



I" 

equal t o  tw ice  the dead volume o f  t he  XAD-2 canister. Solvent I s  re f l uxed  
through the  Snyder column, and the  d i s t t l l a t e  i s  continuously cycled up 
through the W-2 fo r  ex t rac t ion  and returned t o  the f lask. The f l o w  Is 
ns!:tained upward through the XAD-2 t o  a l low slaxtnrn solvent contact and 
prevent channeling. A valve a t  the bottom o f  the cantster allows removal o f  
so lvent  from the canis ter  between changes. 

2.2.2 Experience has shown t h a t  I t  I s  very d t f f i c u l t  t o  c y c l e  
s u f f i c i e n t  water i n  t h i s  mode. Therefore the aqueous r inse  i s  accomplished by  
stmply f lush ing  the cantster wtth about 20 l t t e r s  o f  d t s t t l l e d  water. A small 
pump may be useful f o r  pumptng the water through the canister. The water 
extract ion.shou1d be carr ied ou t  a t  t h e  r a t e  o f  about 20-40 mL/min. 

2.2.3 A f t e r  dratntng the  water, subsequent methyl alcohol and 
methylene ch lo r ide  extracttons are c a r r i e d  ou t  using the  re f lux ing  apparatus. 
An overn ight  o r  10- t o  20-hr per tod t s  normally su f f i c ten t  f o r  each 
ex t rac t ion .  

2.2.4 A l l  materials o f  const ruct ton are glass, Teflon, o r  s ta in less  
s tee l .  Pumps, I f  used, should not conta in  extractable materials. Pumps are  
n o t  used w i t h  methanol and methylene chloride. 

3.0 DRYING 

3.1 A f t e r  evaluation o f  several methods o f  remvtng residual solvent, a 
f lu id ized-bed technique has proved t o  be the fastest  and most r e l t a b l e  drying 
nethod. 

3.2 A s inp le  column w i t h  su t tab le  retatners, as shown i n  Figure A-2, 
w l l l  serve as a sa t is fac to ry  column. A 10.2-cm (4-In.) Pyrex p ipe 0.6 m (2 
ft) long w t l l  ho ld  a l l  o f  the XAD-2 f r o m  the ext ractor  shown In  Figure A-1 o r  
t h e  Soxhlet  extractor, w i th  s u f f i c i e n t  space f o r  f l u i d i z i n g  the bed w h i l e  
generat ing a mintmum res tn  load a t  t h e  e x t t  o f  the column. 

3.3 Method 1: The gas used t o  remwe the solvent i s  the key t o  
p rese rv in  f h e a n l i n e s s  o f  the XAD-2. Liqutd ni t rogen f r o m  a standard 
comnercta 0 l l q u l d  n i t regen cy l l nde r  has rou t i ne l y  proved t o  be a r e l t a b l e  
source o f  l a rqe  volumes o f  gas free fnm organic contamtnants. The l lqu ld  
n t t rogen  cy l i nde r  I s  connected t o  the colunm by a length o f  pncleaned 0.95-cm 
(3/8-tn.) copper tubing, co t led  t o  pass through a heat source. As n i t rogen Is 
b l e d  f r o m  the  cyltnder, It i s  vaporlzed I n  t he  heat source and passes through 
t h e  column. A convenient heat source I s  a water bath heated from a steam 
l i n e .  The f i n a l  n i t rogen temperature should on ly  be warm t o  the touch and no t  
over  40'C. Experience has shown t h a t  about 500 g o f  XAD-2 may be d r t e d  
overn tgh t  by consuming a f u l l  1 6 0 - l i t e r  c y l l n d e r  o f  l i q u i d  nitrogen. . 

As a second choice, h tgh-pur i ty  tank nitrogen may be used 
t o  d r y  the XAD-2. The high-pur1ty n t t rogen must f i r s t  be passed through a bed 

I 

3.4 Method 2: 
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r e s i n  w i l l  f l oa t  out unless wel l  plugged.) The t h i b l e  containing t h e  r e s i n  
I s  ext racted fo r  24 hr with 200-mL o f  pesticide- grade methylene ch lo r i de  
(Burdick and Jackson pesticide-grade or equivalent purity). The 200-mL 
e x t r a c t  I s  reduced I n  volume t o  lO-mL ustng a Kuderna-Danlsh concentrator 
and/or a n i t rogen evaporation stream. Five uL of t h a t  so lu t ion  are analyzed I 
by gas chromatography using the  TCO analysis procedure. The concentrated 
so lu t toa  shsuld no t  conta in  >20 ug/mL o f  TCO extracted from the XAD-2. Thls 
IS equivalent t o  10 ug/g o f  TCO I n  the XAD-2 and would correspond t o  1.3 mg o f  
TCO I n  t h e  ex t rac t  o f  t he  130-0 XAD-2 module. Care should be taken t o  co r rec t  
t he  TCO data f o r  a so lvent  blank prepared (200 mL reduced t o  10 mL) i n  a 
s imi  l a r  manner. 

4.4.2 Expertmental: Use the TCO analysis condit ions described i n  
the  rev ised Level 1 aanual (EPA 600/7-78-201). 

4.5 6C/E Screen: The ext ract ,  as 'prepared i n  paragraph 4.4.1, i s  
subjected t o  6C/nS analysis f o r  each o f  the ind iv idual  compounds o f  In te res t .  
The G C / U  procedure I s  described i n  Chapter Four, Method 8270. The e x t r a c t  i s  
screened a t  the WDL o f  each compound. The presence o f  any conpound a t  a 
concentrat ion >25 ug/mL I n  the  concentrated ext ract  w i l l  requi re  the XAD-2 t o  
be recleaned by repeating the methylene ch lor ide step. 

4.6 Uethodology f o r  res idual  gravimetric 'dctermlnation: A f t e r  the TCO 
va lue and 6C/W data a r e  obtained f o r  t he  res in  batch by the above procedures, 
dry t h e  remainder o f  t h e  ex t rac t  i n  a tared vessel. There must be <0.5 mg 
res idue reg is te red  o r  t he  batch o f  r e s i n  w i l l  have t o  be ext racted w i t h  f resh  
methylene ch lo r ide  again u n t i l  It meets t h i s  c r i t e r i o n .  Thls l e v e l  
corresponds t o  25 ug/g i n  the XAD-2, o r  about 3.25 rig i n  a r e s i n  charge o f  
130 g. 
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METHOD 0010, APPENDIX B 
TOTAL CHROMATOGRAPHABLE ORGANIC MATERIAL ANALYSIS 

1.0 SCOPE AND APPLICATION 

1.1 I n  t h l s  procedure. gas chromatography i s  used t o  determine the  
q u a n t i t y  o f  lower b o i l i n g  hydrocarbons (bo i l i ng  po in ts  between 90' and 300'C) 
i n  the concentrates o f  a l l  organic solvent r lnses, XAD-2 res in  and LC 
f rac t ions  - when Method 1 i s  used (see References, Method 0010) - encountered 
I n  Level 1 environmental sample analyses. Data obtained using t h i s  procedure 
serve a twofold purpose. F l r s t ,  t he  t o t a l  quant i t y  o f  the lower b o i l i n g  
hydrocarbons i n  the sample i s  determined. Then whenever the hydr carbon 

chromatography r e s u l t s  are reexamined t o  determine the  amounts o f  i n d i v i d u a l  
specles. 

The extent  of compound i d e n t i f i c a t i o n  I s  l i m i t e d  t o  representing a l l  
mater ia ls  as normal alkanes based upon comparison o f  b o i l i n g  polnts. Thus t h e  
method i s  no t  qua l i t a t i ve .  I n  a s im i la r  manner. the analys is  i s  
semiquanti tat ive; ca l i b ra t i ons  are prepared using on ly  one hydrocarbon. They 
are  rep l i ca ted  bu t  samples rou t i ne l y  are not. 

1.2 A l i c a t i o n :  This procedure applies s o l e l y  t o  the Level 1 C7-Cl6 
gas chromatograp + IC analys is  o f  concentrates o f  organic extracts. neat 
liquids, and o f  LC f ract lons.  Throughout t h e  procedure, i t  I s  assumed the  
ana lys t  has been given a properly prepared sample. 

1.3 S e n s i t i v i t  * The s e n s i t i v i t y  o f  t h l s  procedure, defined as t h e  
s lope o f  4' response versus concentratlon. i s  dependent on the  
instrument and must be v e r i f i e d  regularly. TRU experience ind icates the  
nominal range Is o f  the  order o f  77 uV*V-sec-uL/ng o f  n-heptane and 79 
uV.sec-ul/ng o f  n-hexadecane. The Instrument I s  capable o f  perhaps one 
hundredfold greater  s e n s i t i v i t y .  The leve l  spec i f ied  here i s  s u f f l c i e n t  f o r  
Level 1 analysis. 

1.4 Detection l l m l t :  The de tcc t lon  Ihit o f  t h i s  procedure as w r i t t e n  
I s  1.3 ngluL f o r  a 1 uL I n j e c t i o n  o f  n-decane. This l i m i t  1s a r b i t r a r i l y  
based on de f l n ing  the minimum detectable response as 100 uv-sec. This Is an 
eas ie r  operational d e f i n i t i o n  than de f i n ing  the  minimum detect ion l i m i t  t o  be 
t h a t  amount of mater la l  which y l e l d s  a signal twice the  nolse leve l .  

1.5 pange: The range o f  t he  procedure w i l l  be concentrations o f  1.3 
ng/uL and greater. 

1.6 L lmi ta t ions  

1.6.1 Reporting l im i ta t i ons :  I t  should be noted t h a t  a t y p i c a l  
environmental sample w i l l  contain compounds whlch: (a) w i l l  not e l u t e  i n  
the spec i f led  b o i l l n g  ranges and thus w l l l  no t  be reported, and/or (b) 

concentrat ions i n  the o r i g i n a l  concentrates exceed 75 ug/m s , the  
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w i l l  not e l u t e  f r o m  the column a t  a l l  and thus w l l l  not be reported. 
Consequently, the organic content o f  the sample as reported i s  a lower 
bound and should be regarded as such. 

1.6.2 Cal ib ra t ion  1 imi ta t ions:  Quant i ta t ion  I s  based on 
c a l l b r a  ton w i th  n-decane. Data should therefore be reported as, e.g., 

(over a wide ran e the assumption may involve a 20X error ) ,  i t  i s  c l e a r  
t h a t  heptane (C7 3 detected I n  a sample and quantl tated as decane w i l l  be 
overestimated. L l  kewise, hexadecane (Cl6) quantl tated as decane w l l l  be 
underestimated. From previous data, It i s  estimated the error invo lved 
i s  on the order o f  6-7X. 

1.6.3 Detectlon 1 l m l  ta t ions  : The s e n s t t t v l t y  o f  t h e  flame 
i o n i z a t i o n  detector varies f r o m  compound t o  compound. However, n-a1 kanes 
have a greater response than other  classes. Consequently, using an n- 
alkane as a ca l ib ran t  and assumlng equal responses o f  a l l  other compounds 
tends t o  g ive low reported values. 

mg C8/m 5 as n-decane. Since response varies l l n e a r l y  w l th  carbon number 

2.0 SUMMARY OF METHOD 

2.1 A aL a l l quo t  o f  a l l  10-aL concentrates i s  disbursed f o r  GC-TCO 
ana lys is .  U l t h  b o l l l n g  polnt - re tent ion tlme and response-amount c a l i b r a t i o n  
curves, t he  data (peak retent lon t i aes  and peak areas) are In te rpre ted  by 
f i r s t  s u n l n g  peak areas i n  the ranges obtalned from the b o l l l n g  po ln t -  
r e t e n t l o n  time ca l ibrat ion.  Then, w i th  the response-amount c a l i b r a t i o n  curve, 
t h e  area sums are converted t o  amounts o f  mater la l  I n  the reported b o i l l n g  
p o l n t  ranges. 

2.2 Af te r  the instrument I s  set  up, the b o l l i n g  point - re tent ion time 
c a l l b r a t l o n  i s  ef fected by l n j e c t i n g  a a l x t u r e  o f  n-C7 through n-C16 
hydrocarbons and operating the standard temperature program. Response- 
q u a n t i t y  ca l fb ra t l ons  are accomplished by i n j e c t l n g  n-decane i n  n-pentane 
standards and perfonnl ng the standard temperature program. 

2.3 Def in i t l ons  
2.3.1 6C: Gas chromatography or'gas chromatograph. 

2.3.2 C X 1 6  n-alkanes: Heptane through hexadecane. 

2.3.3 6CA t e q e r a t u n  program: 4 Bin ' i s o t h e m l  a t  60'C. 10'C/min 
f r o m  60' t o  220'C. 

2.3.4 TRY terpcrature program: 5 n i n  l s o t h e m l  a t  room 
temperature, then program f r o m  30'C t o  250'C a t  15'C/mln. 

3.0 INTERFERENCES 

Not applicable. 
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4.0 APPARATUS AN0 WTERIALS 

4.1 Gas chromatograph: This procedure 1s intended f o r  use on a Varian 
1860 gas chromatograph, equipped wtth dual flame ton iza t ion  detectors and a 
l i n e a r  temperature programer. Any equivalent instrument can be used provided 
t h a t  electrometer setttngs, etc., be changed approprtately. 

4.2 Gases: 

4.2.1 Helium: Hlnimum q u a l i t y  i s  reac tor  grade. A 4A o r  13X 
molecular sieve drying tube i s  required. A f i l t e r  must be placed between 
the  t rap  and the tnstrument. The t rap  should be recharged a f t e r  every 
t h i r d  tank o f  heltum. 

- 

4.2.2 A i r :  Zero grade i s  sat isfactory.  

4.2.3 Hydrogen: Zero grade. 

4.3 Syringe: Syringes are Hamilton 701N. 10 uL, or equivalent. 

4.4 Septa: Septa w i l l  be o f  such qua l i t y  as t o  produce very low bleed 
dur ing  the  temperature program. An approprtate septum I s  Supelco Htcrosep 
138, which I s  Teflon-backed. I f  septum bleed cannot be reduced t o  a 
n e g l i g i b l e  leve l ,  It w t l l  be necessary t o  i n s t a l l  septum swingers on the  
instrument. 

4.5 Recorder: The recorder o f  t h i s  procedure must be capable o f  n o t  
l e s s  than -1-scale display, a 1-sec time constant and 0.5 in. per min 
char t  rate. 

4.6 I n t e  rator:  An in tegrator  I s  required. Peak area measurement by 
hand i s  sa t  -#- s actory but  too ttme-consuming. I f  manual In tegrat ion i s  
required, the method o f  'hetght ttmes width a t  h a l f  height' i s  used. 

4.7 Columns: 

4.7.1 Preferred colrsl: 6 f t  x l / 8  in. O.D. statnless steel  column 
o f  10% OV-101 on l O O / l Z O  mesh Supelcoport. 

4.7.2 Al ternate colura~: 6 ft x 1/8 in. 0.0. stainless steel column 
o f  10% OV-1 (or  other s t l i c o n  phase) on 100/120 mesh Supelcoport. 

4.8 S r i n  e cleaner: Hamilton syringe cleaner o r  equlvalent connected 
t o  a s u i t a  + e vacuum source. 

5.0 REAGENTS 

t r a d e m a r k ) f o r a n d a r d s  and f o r  syringe cleantng. 
5.1 Pentane: 'Disti l led-in-Glass' (reg. trademark) o r  'Nanograde' (reg. 
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5.2 Methylene chloride: =Disti l led-In-Glass' (reg. trademark) o r  
'Nanograde' (reg. trademark) f o r  syringe cleaning. 

6.0 SAMPLING HANDLING AND PRESERVATION 

6.1 The extracts are concentrated i n  a Kuderna-Danish evaporator t o  a 
volume l e s s  than 10 mL. The concentrate i s  then quant i ta t l ve ly  t ransferred t o  
a IO-mL volumetric f lask  and d i l u ted  t o  volume. A 1-mL a l iquot  i s  taken f o r  
both t h i s  analysis and possible subsequent 6C/llS analysis and set aside i n  the  
sample bank. For each GC-TCO analysis, obtain the sample s u f f i c i e n t l y  i n  
advance €0 al low i t  t o  warn t o  room temperature. For example, a f t e r  one 
analys is  i s  started, re tu rn  tha t  sample t o  the sample bank and take the next 
sample. 

7.0 PROCEDURES 

7.1 Setup and checkout: Each day, the operator w i l l  v e r i f y  the  
f o l  lowing : 

7.1.1 That supplies o f  c a r r i e r  gas, a i r  and hydrogen are 

7.1.2 That, a f t e r  replacement o f  any gas cyl inder, a l l  connections 

7.1.3 That the c a r r i e r  gas f low r a t e  i s  30 + 2 mL/min, the hydrogen 

7.1.4 

7.1.5 That the recorder and in tegra tor  are funct ioning properly. 

7.1.6 That the septa have been leak-checked (leak-checking i s  
e f fec ted  by p lac ing the soap bubble --'flow meter i n l e t  tube over the  
I n j e c t i o n  port adaptors), and tha t  no septum rill be used for  more than 
20 in ject ions.  

7.1.7 That the l i s t  o f  sanples t o  be run i s  ready. 

su f f i c ien t ,  i.e., t h a t  each tank contains > 100 psig. 

leading t o  the chromatograph have been leak-checked. 

f l ow  ra te  I s  30 - + 2 mL/min, and the a i r  flow rate-is 300 - + 20 mL/min. 

. 

That the electrometer I s  funct ioning properly. ( 

7.2 Retention time ca l ibrat ion:  

7.2.1 To obtain the temperature ranges f o r  repor t ing the resu l ts  o f  
t he  analyses, the chromatograph i s  given a normal b o i l i n g  point - re tent ion 
t ime ca l ibrat ion.  The n-alkanes, t h e i r  b o i l i n g  points,. and data 
repor t ing  ranges are given i n  the tab le below: 
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NBP..C Reportinq Range,*C Report As 

n-heptane 
n-octane 
n-nonane 
n-decane 
n-undecane 
n-dodecane 
n-trfdecane 
n-tetradecane 
n-pentadecane 
n-hexadecane 

98 
126 
151 
174 
194 
214 
234 
252 
270 
288 

90-110 
110-140 
140-160 
160-180 
180-200 
200-220 
220-240 
240-260 
260-280 
280-300 

c7 
C8 
c9 
c10 
C l l  
c12 
C13 
C14 
C15 
C16 

7.2.2 Preparation o f  standards: Preparing a mixture o f  the  C7-Cl6 
alkanes i s  required. There are two approaches: (1) use o f  a standards 
k i t  (e.g., Polyscience K i t )  containing bo t t les  o f  mixtures of  selected n- 
alkanes which may be combined t o  produce a C7-Cl6 standard; o r  (2) use o f  
b o t t l e s  o f  t he  ind iv idual  C7-Cl6 alkanes f r o m  which accurately known 
volumes may be taken and combined t o  g ive a C7-Cl6 mix tun .  

7.2.3 Procedure for re ten t ion  tln cal ibrat ion:  This c a l i b r a t i o n  
I s  performed a t  the s t a r t  o f  an ana ly t i ca l  program; the mixture i s  
chromatographed a t  the s t a r t  o f  each day. To a t t a i n  the requi red 
r e t e n t i o n  t i m e  precision, both the  ca r r i e r  gas f low ra te  and t h e  
temperature program speci f icat ions must be observed. Detai ls o f  t he  
procedure depend on the instrument being used. The general procedure i s  
as fo l lows: 

7.2.3.1 Set the programer upper l i m i t  a t  250'C. I f  t h i s  
s e t t i n g  does not produce a column t e q e r a t u n  o f  25O'C, f ind the  
co r rec t  se t t i ng  . 

7.2.3.2 Set the programer lower l i m i t  a t  30'C. 

7.2.3.3 Ver i fy  t ha t  the instrument .-and samples are a t  room 
temperature. 

7.2.3.4 I n j e c t  1 uL o f  the n-alkane mlxture. 

7.2.3.5 S t a r t  the in tegra tor  and recorder. 

7.2.3.6 A l l o w  the instrument t o  run iso themal ly  a t  room 

7.2.3.7 Shut the oven door. 

7..2.3.8 Change the mode t o  Automatic and s t a r t  the temperature 
program. 

7.2.3.9 Repeat Steps 1-9 a su f f i c i en t  number o f  t i r e s  so t h a t  
the  r e l a t i v e  standard deviat ion o f  the retent ion t i m e s  f o r  each peak 

temperature f o r  f i v e  min. 

i s  <5x. 
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7.3 Response ca l ibrat ion:  

7.3.1 For the purposes o f  a leve l  1 analysis, response-quantity 
c a l i b r a t i o n  wlth n-decane I s  adequate. A 10-ul  volume o f  n-decane is 
I n jec ted  i n t o  a tared 10 aL volumetric f lask. The weight l n j e c t e d  I s  
obtained and the f lask  i s  d i lu ted  to  the  mark w i th  n-pentane. This 
standard contains about 730 ng n-decane per UL n-pentane. The exact 
concentrat ion depends on temperature, so t h a t  a weight i s  required. Two 
s e r i a l  ten fo ld  d l l u t l o n s  are made f r o m  t h i s  standard, g iv ing  standards a t  
about 730, 73, and 7.3 ng n-decane per UL n-pentane. respectlvely. 

7.3.2 Procedure f o r  response ca l lbrat lon:  This c a l i b r a t i o n  I s  
perfonned a t  the s t a r t  o f  an analy t lca l  program and monthly thereaf ter .  
The most concentrated standard i s  In jected once each day. Any change i n  
c a l i b r a t i o n  necessitates a f u l l  c a l l b r a t i o n  with new standards. 
Standards are stored i n  the re f r igera tor  locker  and are made up monthly. 

7.3.2.1 Verlfy tha t  the Instrument i s  set up properly. 

7.3.2.2 Set electrometer a t  1 x 10-10 A/mV. 

7.3.2.3 I n j e c t  1 UL o f  the hlghest concentration standard. 

7.3.2.4 Run standard temperature program as speci f ied above. 

7.3.2.5 Clean syringe. 

7.3.2.6 Make repeated in ject ions o f  a l l  three standards u n t i l  
the  r e l a t i v e  standard deviations of the  areas of each standard are 
s5x. - 

... .~ .. 

7.4 Samle  m a l v s l s  procedure: 

7.4.1 The fo l lowing apparatus I s  required: 

7.4.1.1 Sas chroeatograph set up and worklng. 

7.4.1.2 Recorder, In tegrator  working. 

7.4.1.3 Syrlnge and syrlnge clcanlng apparatus. 

7.4.1.4 Parameters: Electrometer s e t t i n g  i s  1 x A/mV: 
recorder Is set a t  0.5 in./mln and 1 mV fu l l -sca le.  

7.4.2 Steps i n  the procedure are: 

7.4.2.1 label  chromatogram wi th  the data, sample number, etc. 
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7.7.1.2 P l o t  average retent ion times as abscissae versus 

7.7.1.3 Draw i n  ca l i b ra t i on  curve. 

7.7.1.4 Locate and record re ten t ion  times corresonding t o  
b o i l f n g  ranges 90-100, 110-140, 140-160, 160-180, 180-200, 200-220, 

7.7.2 Response-awunt ca l ibrat ion:  The requi red data f o r  t h i s  
c a l i b r a t i o n  are on the chromatogram and on the  data sheet. The data 
reduc t ion  i s  perfonned as follows: 

7.7.2.1 Average the area responses o f  each standard and 
ca lcu la te  re1 a t1  ve standard deviations. 

7.7.2.2 P l o t  response (uvesec) as ord inate versus ng/uL as 
abscissa. 

7.7.2.3 Draw i n  the curve. Perform l e a s t  squares regress ion 
and obta in  slope (uV-sec-uL/ng). 

7.7.3 Tota l  C7-Cl6 hydrocarbons analysis: The requlred data f o r  
t h i s  ca lcu la t ion  are on the  chromatogram and on the  data sheet. The data 
reduc t ion  i s  performed as follows: 

7.7.3.1 Sum the areas o f  a l l  peaks w i t h i n  the  re ten t i on  t ime 
range o f  in te res t .  

7.7.3.2 Convert t h i s  area (uV-sec) t o  ng/uL by d i v id ing  by the  
weight response f o r  n-decane (uV-sec.uL/ng) . 

7.7.3.3 M u l t i p l y  t h i s  weight by the t o t a l  concentrate volume 
(10 IL) t o  ge t  the weight o f  the C7-Cl6 hydrocarbons i n  the sample. 

7.7.3.4 Using the volume of.-gas sampled o r  the t o t a l  weight of 
sample acquired, convert the r e s u l t  o f  Step 7.7.3.3 above t o  ug/m3. 

7.7.3.5 I f  the value o f  f o t a l  C7-Cl6 hydrocarbons from Step 
7.7.3.4 above exceeds 75 u g h  , ca lcu la te  ind iv idua l  hydrocarbon 
concentrations i n  accordance with the i ns t ruc t i ons  i n  Paragraph 
7.7.5.5 bel  ow. 

7.7.4 I nd i v idua l  C7-Cl6 n-Alkane Equivalent Analysls: The requ i red  
data f r o m  the analyses are on the chromatogram and on the data sheet. 
The data reduction i s  performed as follows: 

7.7.4.1 Sum the areas o f  peaks i n  the proper re ten t ion  time 

normal b o i l i n g  po in ts  as ordinates. 

220-240, 240-260, 260-280, 280-300.C. 

( 

ranges. 
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I, 

m = Average pressure d i f f e r e n t i a l  across the o r i f i c e  
meter, I N .  WC. 

AP = Velocity pressure o f  stack gas. I N .  WC. 

Y = Dry t e s t  meter correction coef f ic ient .  dimensionless 

P = Actual gas density, LS/ACF 

I 
VPtwb = Vapor pressure a t  Twb. I N .  HG 



Method 25A 

Tota l  Gaseous Organlcs Calculattlon Equations 

GR C/DSCF = 2.180 x lo" (ppm,w)/(l - WC/lOO) 

LB C/HR = 8.5714 x (GWDSCF) (DSCFM) 

where: 

GR C/SCF = gra ins o f  t o t a l  gaseous organlcs as carbon por actual  
(wet) standard cubic foo t  

GR C/DSCF =grains o f  t o t a l  gaseous organlcs as carbon per dry 

8tandard cublc f o o t  

LB C/HR f pounds o f  t o t a l  gaseous organlcs as carbon emitted per 
hour 

- ~ 

Note 1: The Rat f l sch  Modal RS55 Heated FIO Analyzer 8s nonnally 
operated w l t h  a heated f l l t e r ,  heated sample l i n e  and heated 
detector oven gives ppn,w. 

Note 2: ppn,C = ppm as carbon = ppm methane 
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