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TECHNICAL MEKORANDOK NO. 3 
AMBIENT AIR SAMPLING RESULTS REPORT 

STOUGHTON CITY LANDFILL 

1.0 INTRODUCTION 

This Ambient Air sampling Results Report (Technical Memorandum 

No. 3) is submitted at the direction -of the Stoughton City 

Landfill Steering Committee in accordance with both Article IX, 

Part B.4 of the Administrative order by Consent and the project 

schedule as outlined in Section 6. O of the Work Plan for the 

Remedial Investigation and Feasibility study, Stoughton city 

Landfill. 

The purpose of the ambient air sampling was to evaluate the 

potential release of contaminants from the Stoughton City 

Landfill site to the air. This report describes the procedures 

used during the ambient air sampling and discusses the results of 

the analyses performed on the ambient air samples. 

2.0 SAMPLING PROCEDURES 

The ambient air sampling was conducted on May 25· and 26, 1989. A 

Weathertronics, Inc. weather sta.tion instrument was mounted atop 

a ten-foot portable tower and was used to locate the upwind and 

downwind sample locations. Temperature, barometric pressure, 

wind direction and wind speed were measured at one-minute 

intervals tjlroughout the sampling period. 
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At each sampling location, air was drawn through activated 

charcoal tubes mounted atop ten-foot portable towers (Figure 1). 

Air was drawn through the tubes using a Gilian Model HFS 113A 

high- low flow personal sam:pling pump via tygon tubing. Just 

prior to sampling, the ends of the charcoal tubes were bro'ken 

off, and the tub,es were connected series. The second tube was a 

back-up for the first should break-through occurs. The pump was 

set at a flow rate of approximately 0.21 liters per minute, and 

was monitored with a calibrated rotameter. 

On May 25, 1989, one upwind (U-2) and three downwind (D-1, D-2 , 

and D-3) sampling locations were established (Figure 2). Due to' 

shifting wind, an additional upwind location (U-1) was abandoned. 

The field sampling data forms are included in Appendix A. Table 

l lists the flow rates, duration of sampling, and total volume 

sampled. The total volume sampled ranged from 35 . 49 1. to 48 . 15 

l. During the sampling interval, the average temperature was 

71 . 2°F and the average barometric pressure was 29 . 87 inches of 

Hg. The wind was errati c, but the prevalent wi nd direction was 

from the north-northeast. Wind speeds up to 11 mph were 

recorded. All weather data are included in Appendix B. 

One upwind (U-3) and three downwind (D- 4, D-5, and D-6) sampling 

locations (Figure 3) were established on the second day of 

sampling, May 26, 1989. A duplicate sample was obtained, at 

location D-5. The duplicate sample was obtained from the same 

height as o-s at a location two feet away from o-s . The field 

sampling data forms are included in Appendix A. Table 2 lists 

the flow rates, duration of sampling, and total volume sampled. 
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The total volume sampled ranged from 55.65 l to 64.35 1. During 

the sampling interval the average temperature was 69.3°F and the 

average barometric pressure was 30.08 inches of Hg. The 

prevalent wind direction was from the west-northwest. Wind 

speeds ranging up to 25 mph were recorded. All weather data are 

included in Appendix B. 

3.0 ANALYTICAL RESULTS 

Activated carbon sampling tubes were analyzed by Pace 

Laboratories, Inc. of Minneapolis, Minnesota. 

analyzed for the target voes by GC-FID. 

methodology is attached as Appendix c. 

The . samples were 

The analytical 

Except for sample D-5 (duplicate), no target voes were detected 

in the ambient air samples. Several voes were detected at 

concentrations close to the method detection limit in sample o-s 
(duplicate), as summarized on Table 3. The complete analytical 

laboratory report is attached as Appendix D. 

4.0 DISCUSSION OF ANALYTICAL RESULTS 

Samples D-5 and o-s (duplicate) were collected simultaneously 

from the same location (within 2 feet) and height. None of the 

voes detected in D-5 (duplicate) were detected above the 

detection limit in 0-5, or any other sample . 

Since D-5 and 0-5 (duplicate) were sampling the same air volume, 

it is likely that the compounds detected in 0-5 (duplicate) are 

not attributable to the landfill or site support activities while 
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the samples were in place. It is possible, however, that 

contaminants were introd:uced during sample handling .either prior 

to or subsequent to sampling. The contaminants detected in D-5 

(duplicate) may be a result of sample handling in the site 

support area when vehicles were running. Additionally, the voes 

could have been introduced in the laboratory system. 

5.0 SUMMARY 

Ambient air sampling at the Stoughton City Landfill site was 

conducted on May 25 and 26, 1989. on each day, samples were 
.collected from upwind and downwind locations. All samples were 
analyzed for Target voes. 

Target voes were only detected D-5 (duplicate) at co~centrations, 

just above the method detection limits. The results were not 

confirmed by Sample D-5 collected simultaneously from the same 

location. The voes detected in D-5 (duplicate) likely were 

derived from a source other than the Stoughton City Landfill 

site. 

Based on the results of the ambient .air sampling, there is no 

significant release of contaminants occurring at the Stoughton 

City Landfill site. 
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FLOW RATE 
LOCATION Cl/min) 

U-2 0.21 

D-1 0.235 
0.21 

D-2 0.21 
0.22 
0.21 

0-3 0.225 
0 . 21 

TABLE l 

VOLOHES SAMPLED 
MAY 25, 1989 

DURATION VOLDMB 
Cain) SAMPLED{l) 

169 35.49 

43 10.11 
170 35.70 

54 11.34 
81 17 . 82 
86 18.06 

60 13 . 50 
165 34 . 65 

* Calculated as Foll ows: 

VsTD = V X 528 X P 
T+460 29.92 

where: V = Volume of Air sampled 
T = Average Temperature = 11.2°F 

TOTAL VOLUME STANDARD VOLUME* 
SAMPLED{l) CALCULATED( 1) 

35 . 49 35 . 22 

45.81 45 . 46 

47 . 22 46.86 

48 . 15 47.78 

P = Average Barometric Pressure= 29 . 87 inches Hg. 



FLOW RATE 
LOCATION Cl/min) 

U-j 0.23 
0.21 
0.20 

D-4 0.20 
0.21 
0.22 

D-5 
0.21 
0.20 
0.21 

o-sd 0.21 
(Replicate l) 

D-6 0.21 
0.22 

TABLE 2 

VOLUMES SAMPLED 
MAY 26, 1989 

DURATION VOLUME 
C:minl SAMPLEDCl} 

17 3.91 
118 27.78 
154 30.80 

16 3.20 
111 23.31 
150 33.00 

15 3.15 
111 22 . 20 
151 31.71 

265 55.65 

143 30.03 
156 34.32 

* Calculated as Follows: 

VsTD = V 

where: V 
T 

X 528 X p 
T+460 29.92 

= 
= 

Volume of Air sampled 
Average Temperature= 69.3°F 

TOTAL VOLUME STANDARD VOLUME* 
SAMPLEDCll CALCULATED Cl.) 

59.49 59.66 

59.51 59.68 

57 . 06 57.22 

55 . 65 55.81 

64.35 64.53 

p = Average Barometric Pressure= 30.08 inches Hg. 



TABLE 3 

SUMMARY OF ANALYTICAL RESULTS 

COMPOUND UNITS 

trans-1,2-dichloroethylene ppm 

Ethyl benzene ppm 

Toluene ppm 

Xylene, Total ppm 

METHOD 
DETECTION 

LDO:T 

0 . 04 

0.01 

0 . 01 

0 . 01 

D-5 lDUPL,) 

0.06 

0.02 

0.04 

0.08 
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1- ON -
~ . - OF~ 

05/25 09:49 127 29.79 330 007 00.00 0l 

05/25 09:50 127 29.81 310 007 00.00 01 
0.5/25 09:51 127 29 . 82 330 006 00.00 01 
05/25 09:5:2 127 29.79 330 005 00 . 00 01 
05/25 09 : 53 127 29.81 330 003 00. 00 01 
05/25 09:54 127 29.82 340 005 00.00 01 
05/2.5 09:55 127 29.81 340 00'5 00.00 01 
05/25 09 : 56 127 29.77 340 003 00.00 01 
05/25 09:57 127 :29 . 77 310 007 00.00 01 

r■ 

05/25 10:00 127 29 . 81 330 005 00.00 01 
05/25 llcl:01 127 29.79 330 003 00.00 01 
05/25 1fiH02 127 29. 77 340 006 00 . 00 01 
05/25 10:0:3 127 29. 77 350 003 00.00 01 
05/25 10:04 127 29.76 350 005 00.00 0 1 
05/25 10:05 127 

DATE TIME TOUT BAROM W-DR W-SP RAINF HUM 
05/25 lQ): 13 69 29 . 79 340 007, 99.85 50 
05/25 10:14 68 29.79 340 005 99.85 52 
05/25 10: 15 68 29.79 340 005 99.85 52 
05/25 10: 16 67 29.79 340 003 99 . 85 53 
05/ 25 a1: 17 66 29.78 340 003 99.85 53 
05 / 25 10: 18 66 29.78 350 005 99.85 54 
05/25 10: 19 66 29. 78 350 005 99.85 55 
05 / 25 10:20 66 29 . 78 350 003 99. 85 55 
05/25 10:21 65 :29 . 78 360 003 99. 85 55 

Dl..tl■ 



e-5 /25 10::z4 67 29.79 360 003 99.85 55 
05/25 l 2'i 2 5 67 29.80 360 003 99.85 5 5 
05 /25 H l: 26 67 29.80 360 002 99.85 5 5 
05/25 10 : 27 6 6 2 9 . 80 3:50 ©02 99 .85 54 

05 / 25 1 tzl: 2 8 66 29.80 300 003 99 . 85 54 
05/25 10: 29 67 29.80 300 0 01 99.85 511 

05 /25 10:30 67 29.81 300 0 0 2 ~9.85 54 
05/25 H):31 6 8 29.81 300 005 99.85 c;-_,_) 

05 /25 i ©:32 68 29.82 300 005 99.85 53 

05/25 10:33 68 29.82 300 005 99.85 53 
05 / 25 10:34 68 29 . 83 30(21 003 99.85 52 
05/25 10:35 68 29 •. 83 300 003 9 9 . 85 5 ·"' .,;.. 

05/25 10 =36 69 29. 83 300 005 99.85 52 
05 /25 10:37 6.8 29.83 310 003 99.85 52 
05 /25 10:38 68 29. 83 310 00.3 99.85 52 
05 /25 10:39 69 29.83 310 003 99.85 5-· ..::. 

05 /25 10:40 69 2 9 . 84 3 10 006 99.85 5 --:, ..:. 

05 /25 10:41 69 29.85 310 003 99.85 51 
05/25 112H42 70 29 . 86 310 003 99.85 52 

il/25 10 : 43 70 29.86 3!0 005 9 9 . 85 51 
05/25 10:44 71 29.86 310 003 99 . 85 50 
05/2 5 10 : 45 70 29.86 310 006 99 . 85 5(;:) 

05 /:25 10:46 70 29.87 310 005 99.85 50 

05/25 10:47 70 29.87 310 006 99 . 85 50 
05/25 10:49 71 29.87 310 007 99 . 85 49 
05/25 10:49 70 29.87 310 006 99.85 49 
05 /25 10!50 71 29.87 310 003 99 . 85 49 
05/25 llZl:51 71 :29.87 310 003 99.85 50 
es125 HH52 71 

~ 
29.87 310 005 99 . 85 50 

05 /25 10~53 73 29 . 87 "J 310 002 99.85 49 
05/25 10 :54 73 ~ 29.87 ~ 310 -i 002 99 . 85 49 

05/25 10:55 74 j 29 . 87 ~, 330 001 99.85 49 
05/25 10:56 75 I---. ""' 330 0 03 99.85 1 48 1 29 . 88 '<.I 
05/25 HJ:57 76 \( 29 . 8~ 320 :!_ 006~ 99 . 85 47 
05 /25 H) : 58 7 4"X/ 29 . 88 340 'v 005 . . 99.B~ A.7 
05/2S 10:59 75 ~ 29 . 88 v 340:A 0 06~ 99 . 85 A7 ~ 
05/25 11:00 ' 29 . 88 ;i 340t 99.85 '•7 (_ 7 6 -4 005 
05 /25 11:01 75i 29 . sec 35~ 005 '-" ,99. 85 47/- 1 
05/25 ~J 11:02 ~ 76 

. .., 
350 006~ 99 . 85 b 48~ 29.88,t 

05 /25 i- 11: 03 .. 75 lrt 29. 87 ~ 350., 002{ 99 . 85 / 48~' 
05/25~ 11 ~ ft4(~1 761 29.87~ 360H 003--1 99. ssi 49 i 

'(.( t° ill::i / 25 <::::. 11 : 1'!~ r-. 76 29~8~ 340.J 0~r 99. §2 4§~ 

--J> 05/25 11 :06 75, 29.87 340 005 99 . 85 46 
05/25 11:07 75,; 29.87 340 003 99.85 46 

05/25 11 : 09 ,75 ... 29.87 340 001 99.85 46 

05/25 '11 :09 76' 29.87 340 000 99.85 47 
05/25 11 : 10 76' 29 . 87 350 003 99.85 47 
05/25 11: 11 7l::r 29.87 330 005 99.85 46 
05 /25 11 : 12 75, 2 9 .86 320 006 99 . 85 46 
05/25 11 : 13 75- 29.87 320 01213 99.85 45 
05/25 11:14 75· 29.86 320 003 99 . 85 45 
05/25 11:15 76-' 29 . 87 320 002 99 . 85 45 
05 /25 11:16 77, 29.87 320 000 99.85 45 
05/25 11 : 17 79, 29. 88 350 003 99 . 85 44 
05/25 11 : 19 78_, 29. 88 350 002 99 . 85 42 
05/25 11 : 19 80""' 29. 88 350 003 99 . 85 43 
05 /25 11 : 2 0 80""" 29 . 98 350 003 99 . 85 43 -05/25 11:21 80 29.88 350 001 9 9 . 85 4 •'"'.1 .,,_ 

05/25 11-:22 79"" 29 . 88 350 003 99.85 42 
05/25 1 1 :23 79' 29.88 360 005 99 . 85 41 
05/25 11 : 24 79"' 29 . 88 360 002 99. 85 41 

5/25 1 • ·'"'.15 78;"' 29 . 87 360 002 99.85 42 



05/25 11:26 7 -Z, 29.87 360 0 03 99.85 43 
05/25 11:27 78" 29.87 340 0 05 99.85 43 
05/25 11 : :28 7 7-' '29. 87 340 005 99.85 42 
05/25 11:29 7':Y 29.88 340 005 99.85 41 
05/25 11:30 7 /.y' 29.88 340 006 99.85 4 2 
05/25 11: 31 75- 29 .89 3/;(ll 003 99.85 4 1 
05/25 11!32 73 .... 29.88 350 006 99.85 42 
05/25 11 :33 73 .. Z.9 . 99 350 005 99 . 85 42 
05/25 11:34 73~ 2,9.88 350 002 99.85 43 
05/25 11 :35 73" 29.88 350 006 99 . 85 44 
05/25 11:36 73,., 29.88 340 007 99.85 -45 
05/25 11:37 73...- 29.88 340 005 99.85 46 
05/25 11:38 73~ 29 . 87 350 003 99.85 -47 
05/25 11:39 73' 29. 88 3 50 005 99.85 47 
05/25 11 : 40 72"' 29 . 88 340 006 99.85 47 
05/25 11 : 41 7'2/ 29 .89 350 007 99.85 48 
05/25 11 : 42 72...- 29.88 330 011 99 .• 85 49 
05/25 11 :43 71.Y 29.8S 340 006 99.85 49 
05/25 11 :44 70"" 29.88 350 006 99.85 49 
05/25 11:45 

,., 
70 29.88 .350 006 99.85 50 

05/25 11:46 71' 2 9.88 350 003 99.85 52 
05/25 11 :47 73- 29.87 350 007 99.85 50 
05/25 11:48 74" 29.87 340 010 99.85 48 
05/25 11 :49 71.y ';;,9.86 350 008 99 . 85 47 
05/25 11 : 50 76- 29.86 350 007 99.85 47 
05/25 11:51 75 ... 29 . 86 35!2) 006 99 . 85 46 
05/25 11:si 75" 29. 86 350 011 99,. 85 47 
05/25 11:53 73- 29.85 360 008 99 . 85 45 
05/25 11:54 7;;.. 29.84 030 005 99.85 46 
05/25 11:55 72,, 29.84 360 008 99.85 46 
05/25 11:56 72 .. 29.84 350 005 99.85 47 
05/25 .11: 57 7~ 29 . 84 010 007 99.85 49 
05/25 11:58 73P 29.84 36.0 005 99.85 48 
05/25 11:59 7 4, 29.84 360 006 99.85 47 
05/25 12:00 75,.. 2 9.85 360 003 99.85 46 
05/25 12:01 7S- 29.85 350 005 99.85 46 
051/25 12:02 79/ 29.86 350 006 99.85 44 
05/25 12:03 79- 29.86 350 003 99.95 43 
05/25 12:04 7&- 29.86 350 003 99.85 42 
05/25 12:05 78.- 29.86 350 003 99.85 42 
05/25 12:06 78-- 29.86 350 003 99.85 42 
05/25 12:07 77,,, 29.86 350 000 99.85 42 
05/25 12:08 79"' 29.86 350 001 99.85 42 
05/25 12:09 a1, 29.86 3~0 000 99.85 40 
05/25 12: 10 93 ... 29 . 87 350 002 99.85 39 
05/25 12: 11 8~ 29.87 350 000 99.85 .39 
05/25 12~ 12 87, 29.88 350 005 99.85 40 
215/25 12: 13 97,... '29.88 350 003 99.85 39 
05/25 12: 14 86 .. 29.89 010 000 99.85 37 
05/25 12: 15 86- 29.88 010 002 99.85 37 
05/25 12: 16 97 ..... 29.89 010 002 99.85 37 
05/25 12: 17 8¥ 29.88 .010 001 99.85 36 
05/25 12: 18 82 .... 29.88 010 000 99.85 36 
05/25 12: 19 80.- 29.89 010 002 99.85 36 
05/25 12: 20 77~ 29.89 010 002 99.85 36 
05/25 12:21 7&,- 29.89 010 001 99.85 37 
05/25 12:22 73.,.. 29.89 010 002 99.95 39 
05/25 12:23 72'- 29.89 010 000 99.85 40 
05/25 12:24 71 ... 29.90 010 000 99.85 41 
05/25 12:25 70- 2 9 . 90 010 000 99.85 41 
05/25 12:26 70_ 2 9. 90 12H0 00121 99.85 42 
05/25 12:27 6S...- 29.90 010 002 99.85 42 
05/25 12: 28 67- 29.91 340 01215 99.85 44 
05/25 12:29 67 .. 29. 9(2) 320 006 99.85 44 
05/25 12:30 67 ... 29.91 320 005 99.85 45 
-r.ri:e J,,...r:: .. ,,., • ..., ◄ I I ,...,,, Oi ...,.-,,,. nlnl"°) 00 oc. /, C. 



05/25 12 :32 66, 2 9.91 320 003 99.85 46 
05/25 12:33 65~ 2 9.92 32121 003 99.85 46 
05/25 12-.34 65" 29.9~ 320 002 99.85 '+6 
05/25 12 :35 65" 29 . 9 2 320 0 0 2 99.85 46 
05/25 12:36 65" 29.92 3 20 001 99.85 47 
05/25 12 : 3 7 64.,,- 29"92 3 40 003 99.85 47 
05/25 12: 38 6 -1.v 29.92 35121 002 99 . 85 i~7 
05/25 12 :39 6 ¥ 29 . 91 010 003 99 . 8 5 48 
05/25 12:40 6¥ 29 . 91 0112) 001 99.85 48 
05/25 12:41 6¥ 29.92 010 0 00 99. 85 47 
05/25 12: 42 64-- 29.91 01 0 0 03 9 9.85 48 
05/25 12:43 64,, 29.91 010 0 01 99.85 48 
05/25 12 :44 64' 29.90 010 003 99.85 48 
05/25 12 :45 65 .... 2 'jl. 90 010 005 99. 85 48 
05/25 12:46 65-' 29.90 010 006 99.85 4 9 
05/25 12:47 65' 29.89 010 003 99.85 49 
05/25 12:49 64,- 29.89 010 002 99.85 49 
05/25 12:49 65 ... 29.88 010 002 99.85 49 
05/25 12:5(2) 64 29.88 050 005 99.85 48 
05/25 12:51 65-- 29.87 050 002 99.85 48 
05/25 12:s2 65' 29.87 010 005 99.85 48 
05/25 12:53 65' 29.86 010 007 99 . 85 49 
05/25 12:54 65-' 29.87 010 008 99.85 49 
05/25 12:55 6¥ 29.86 020 006 99.85 49 
05/25 12:56 66,, 29.86 020 006 99.85 49 
05/25 12:57 6f:5' 2 9.86 010 008 99.85 48 
05/25 12:58 6&- 29.86 3512) 007 99.85 48 
05/25 12:59 65-" 29.86 010 005 99.85 49 
05/25 13:00 65' 29.86 35121 002 99.85 50 
05/25 13:01 65- 29.85 350 006 99 . 85 50 
05/25 13:02 65 .... 29 .• 85 010 005 99.85 50 
05/25 13:03 65-"' 29.85 360 005 99.85 50 
05/25 13:04 6iY" 29.84 010 01ZJ5 99.85 50 
05/25 13:05 60" 29.84 020 003 99.85 49 
05/25 13:06 65 29. 85 020 006 99.85 49 
05/25 13". 07 67' 29.85 020 001 99.85 48 
05/25 13:08 66- 29.85 020 003 99.85 48 
05/25 13:09 66.,- 29.85 020 002 99.85 47 
05/25 13: 10 67..,, 29. 85 010 003 99.85 48 
05/25 13:11 67, 29.85 010 006 99.85 48 
05/25 13:12 6(:,, 29.85 020 005 99.85 48 
05/25 13= 13 66,, 29.85 030 002 99. 8 5 47 
05/25 13: 14 67, 29.85 030 007 99 . 85 47 
05/25 13: 15 67,., 29.85 030 003 99.85 46 
05/25 13:16 67 ... 29.85 030 005 99.85 45 
05/25 13:17 67..; 29.85 030 000 99.85 46 
05/25 13:18 6B--' 29.86 0.30 000 99.85 46 
05/25 13:19 67' 29.86 030 002 99.85 45 
05/25 13.:20 67- 29.87 030 001 99.85 45 
05/~ 5 13:21 66,, 2 9 .• 87 030 001 99.85 45 
Q15 /25 13:22 67-- 29.87 030 003 99.85 45 
05/25 13:23 6b- 29.87 030 001 99.85 45 
05/25 13:24 67, 29.88 030 003 99.85 45 
~5/25 13:25 67 ... 29.aa 030 001 99.85 44 
05/25 13:26 67-- 29.88 030 000 99.85 44 
05/25 13=27 67,.. 29.88 030 003 99.85 44 
05/25 13:28 67,· 29.89 030 003 99.85 45 
05/25 13:29 68,... 29.89 030 001 99.85 45 
05/25 13:312) 67,.. 29.88 010 003 99.85 45 
05/25 13:31 67' 29.89 010 003 99.85 45 
05125 13:32 67'" 29.89 010 003 99.85 46 
05/25 13:33 67 ... 29.88 010 005 99.85 46 
05/25 13:34 67 .... 29. 88 010 002 99 . 85 46 
05/25 13:35 67" 29.88 '010 00b 99.85 47 
05/25 13:36 67~ 29.87 010 006 99.85 47 
-r- ,,,.,. ,.,. 
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05/25 13:38 6 7- 2 9 .87 360 005 99.85 47 
(i,)5/25 1 3:39 66" 2 9 . 88 360 Q'J06 99. 85 47 
05/25 13 :412) 6 ~ '29.88 0 10 0 05 99.85 47 
Q5/25 1.3 :41 6 lY 29. 88 Q) l(~ 006 99.S5 48 
9)5/2.5 13! 42 66-' 29 . 8S 0 10 005 99.85 48 
05/25 13~43 66"" '29,.87 01 0 Ql05 99.85 48 
05/25 13:44 6 ~ 29 . 87 !Zi 1 QJ 005 99.85 48 
05/2:S 13 :45 6 /:T 29 . 87 010 0 05 99.85 48 
05/25 13:46 66' 29.87 0 10 002 99.85 47 
0~/25 13:47 6 6,, 29.87 010 001 99.85 47 
05/25 13:4-8 67-- 2 9. 88 010 003 99. 85 46 
05/25 1 3 ! 49 6 ~ 29.87 010 001 99 . 8 5 46 
05/25 13 ! 50 6 ? 29 . 88 010 002 99 . 8,5 45 
IZJ5/25 13:51 67""' 29 .. 88 0 10 002 99.85 44 
05/25 13:5:2 6 8,.. 29 . 88 010 001 99. 85 44 
05/25 13:53 69" 29.89 010 003 99.85 44 
05/25 13:54 6 9' 29.89 010 001 99.85 44 
05/25 13:55 69, 29 . 88 040 001 99. 85 43 
05/25 13:56 69, 29 . 88 040 000 99. 85 43 
05/25 13:57 69' 29 . SB 040 001 99.85 1.2 
05/25 13:58 70 ... 2 9.88 030 006 99.85 42 
05/2 5 13:59 70-- 29.88 030 000 99.85 41 
05/25 14:00 70-- 29.88 030 000 99.85 40 
05/25 14:01 70"' 29.89 030 001 99 . 85 40 
05/,25 14:02 70, 2 9 .89 030 005 99 . 85 40 
05/25 14:03 71- 29.139 030 003 9 9. 8 5 40 
05/25 14:04 71- 29 . 912) 030 00l 99. 85 39 
05/25 14:05 71 .... 29.90 030 000 99. 8 5 39 
05/25 14:06 71 ..... 29 .90 030 003 99.85 38 
05/2 5 14:07 71' 29.89 010 005 99.85 38 
05/25 14 : 08 71✓ 29.89 010 002 99.85 38 
05/25 14:09 TL" 29 . 9 .0 010 003 99. 85 39 
05/25 14: 10 72,., 29.99 010 001 99.85 39 
05/25 14: 11 73"' 29.90 070 0 0 3 99.85 38 
05/25. 14: i'2 73 .... 29 . 90 070 002 99.85 37 

05/25 14 : 13 74,,, 29.90 070 002 99.85 36 
05/25 14: 14 74/ 29.91 090 006 99.85 34 

s~~~~ iin~ 7i~ -,o ~$ ~9: ffi~~ ~~r ~~= ~~ ~~ 
05/25 14: 17 75 ..... 29.90 090 002 99.85 31 
05/25 14 : 18 75✓ 29 .. 89 090 003 99.85 31 
05/25 14: 19 7 4, 29 .89 090 0 0 2 99.85 31 
05/25 14:20 74, 29 . 89 09121 003 99.85 31 
05/25 14:21 74,,, 29.89 090 005 99.85 32 
05/25 14:22 7 4-- 29.89 090 00;3 99.85 33 
05/25 14:23 7-:Y 29.88 090 005 99.85 32 
05/25 _14:24 7 ,4 29.89 090 005 99. 85 32 
05/25 14:25 72 .... 29.89 110 003 99.85 33 
05/25 14:26 72"' 29.89 120 003 99.85 34 
05/25 14:27 72- 29.SS 120 001 99.85 35 
05/25 14:28 72 .. 29.88 120 001 99.85 35 
05/25 14:29 72' 29.88 120 002 99.85 35 
05/2 5 14:30 72'" 29,SB 120 000 99.85 35 
05/25 14:31 71--- 29.8$ 100 001 99.85 35 
05/25 14:32 72" 29.87 090 006 99. 85 36 
05/25 14:33 72" 29 . 86 110 007 99.85 36 
05/25 14:34 72" 29.86 100 003 99.85 35 
05/25 14:35 71" 29.86 100 002 99. 85 36 
05/25 14:36 72' 29.86 090 003 9 9.85 35 
05/25 14:37 71--; 29.86 090 005 99.85 35 
05/25 14:38 71,., 29. 85 090 007 99. 85 35 
05/2 5 14:39 71" 29.85 100 005 99.85 34 
05/25 14:40 71-' 29 . 84 090 006 99.85 34 
05/25 14=41 7~ 29.84 090 003 99.85 34 
05/25 14 : 4 2 72"' 29.84 090 12)03 99.85 33 
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IO::>/ t:.;J .J. 't . '+"t / ,.Y .t:.7 •. O"'t !U7 l(J IU!l:J..:l 7 ·7 " 0.-J ...,,., 
05/25 14 : 45 72,... 29.84 090 002 99 . 85 28 
05/25 14=46 7¥ 29.84 090 003 99.85 26 
05/25 14:47 73' 29.84 1 50 0 06 99.85 .:2.4 
05/25 14 :48 72, 29.83 130 006 99#85 2 4 
05/2 5 14 :49 72" 2 9 . 83 090 002 99.85 2 5 
05/2 5 1 4:50 7--:¥ 29.83 080 005 99 . 85 2 6 
05/25 1 4 : 5 1 72,,,,, 29.82 090 005 99 . 85 2 8 
05/:25 14:52 72-' 2 9 . 82 120 007 99.85 3 0 
05/25 14 :53 72,,, 2 9.81 090 003 99.85 3 0 
flJS/2 5 14:54 72' 29.82 090 005 99.85 30 
05/25 14 :55 7 2:-"' . 29.82 090 001 99.85 31 
05/2 5 14:56 71- 29 . 82 090 000 99. 85 3 1 
05/25 14:57 7?"' 29 . 82 090 000 99.85 3 2 

, 05/25 14:58 73, 29 .• 82 090 001 99 . 85 31 
f;'ni5h 0s12s 14:59 73-' 29. 82 050 0 0 1 99 . 85 Jl 
~ :p 05/25 1s:00 7 Y 29.82 050 000 99.85 3 1 

05/25 15:(Z}! 73 29 . 82 050 0 00 99 . 85 32 
05/25 15 : 02 73 29. 82 050 002 99 .. 85 32 
05/25 15:03 73 29.81 050 00 2 99 . 85 32 
05/25 1 S: 04 73 29 . 81 050 001 99. 85 32 
05/25 15:05 72 29 . 81 050 0 0 1 99.85 32 
05/25 15 : 06 73 29. 8 1 050 0 0 0 99.85 32 
05/25 15:07 72 29.81 050 000 99.85 32 
05/25 1s e0s 7 4' 29. 8 0 050 001 99.85 31 
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06/26 07:56 61 29.67 
06/:16 07:57 60 2 9.68 
06/26 ,07: 58 60 2 9.69 
06/26 07 : 59 61 29.70 
06/26 0a:00 61 29.71 
06/26 08:01 62 29.72 
06/26 (2)8:02 62 29 .73 
06/26 08:(ZJ3 61 29.74 
06/26 08 : 04 61 29.74 
06/26 08:05 61 "29.75 
06/26 08:06 61 29.76 
06/26 08:07 61 29.76 
06/26 0a:0e 61 29 . 77 
06/2 6 08 : 09 62 29.78 
06/26 08 : 10 62 29.78 
06/26 0s:11 61 29.79 
06/26 08: 12 62 29 . 79 
06/26 08: 13 6 1 29.80 
06/26 08= 14 62 29.80 
06/26 08 : 15 62 29.81 
06/26 08: 16 62 29.81 
06/2 6 08 : 17 62 2 9.81 
06/26 08: 18 62 29. 82 
06/2 6 08: 19 62 29 . 82 
06/26 09: 2 0 62 29.83 
06/26 00:21 62 29.84 
06/26 08:22 62 29. 84 
06/26 08:23 62 29.85 
06/26 08:24 62 29.85 
06/26 08:25 62 2 9.84 
06/26 08: 26 62 29.85 
06/26 08:27 62 29.85 
06/26 0a:2s 61 29.85 
06/26 0s:29 62 29. 86 
06/26 08:30 62 29 . 86 
06/26 08:31 63 29 . 86 
06/26 08:32 63 29.87 
06/26 08:33 62 29. 86 
06/26 08:34 63 29.87 
06/2 6 08:35 62 29.88 
06/26 08 : 36 63 29.87 
06/26 08 : 37 62 29.87 

w·,~ - Rel-'if,(. ,s~,J (~·"' t\~-r 
290 008 00. {Z)f2) 51 
2 70 010 00.00 51 
320 i2J06 00. 00 5 0 
260 010 0 0.00 ;51 
3 012) ZJl 1 00 . 00 51 
2 90 007 00.00 50 
310 007 00.00 50 
310 008 0 0 .00 50 
290 006 00. 00 '•9 
320 005 00. !Zl0 49 
300 005 00. 00 49 
310 0 0 5 00.00 49 
300 010 00.00 50 
3 20 0 0 5 00.00 50 
300 010 00.00 50 
330 0 0 5 00. 00 50 
290 011 00. 00 4-9 
320 0112) !2)0.00 4 9 
310 010 00. 00 49 
300 013 00. 00 5 0 
310 007 00.00 49 
310 008 0 0 .00 49 
300 006 00.00 49 
290 012 00.00 49 
300 008 00. 00 49 
260 012 00.12}(2) 49 
290 006 00 . 00 47 
310 012 00. 0 .0 47 
310 006 00. 00 47 
310 008 00. 00 48 
350 010 00. 00 48 
.280 0 0 7 00.00 47 
320 006 00 . 00 47 
290 010 00.00 47 
320 005 00 . 00 48 
31121 011 0 0 .00 48 
300 006 0 0 .00 48 
320 005 00.00 49 
320 011 0 0 .00 49 
290 013 00. 0 0 49 
290 006 00.00 49 
310 008 00 . 00 48 
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06/26 08:39 62 29 . 88 31 0 008 00.00 48 
06/26 08:40 62 29. 87 290 008 00.,00 48 
06/26 08 : 41 62 29 . 87 2 40 0 11 00.00 48 
06/26 08:42 62 29.87 290 017 0 0.00 47 
06/26 08 :43 62 29.88 290 017 00.00 47 
06/26 12)8 :44 62 29.88 290 008 0 0 .00 47 
06/26 08:45 62 29.88 3 10 006 0 0. 00 48 
06/26 08: 46 62 29.88 3 00 006 00. 00 4 9 
06/26 08 :47 62 29 . 98 310 007 00. 0!Z) 49 
06/26 08=48 62 29. 88 270 012 00 . 00 49 
06/26 08 : 49 62 29.88 340 007 0Ql • lt)!Z) 1+7 
06/26 08:50 62 29.89 290 006 00.00 47 
06/26 08:51 62 29 . 89 290 016 00.00 47 
06/26 08!52 6?. 29.89 290 0112) 00.00 47 
06/26 08:53 6 2 29.89 270 017 00 . 00 ,.,7 

06/26 08:54 62 29.89 290 007 (2if2). 00 '+6 
06/26 08:55 62 :29 . 89 320 005 00. 00 47 
06/2 6 08:56 63 29.89 2 80 011 00.00 47 
06/26 12)8:57 62 29.90 300 010 1210 . 00 47 
06/26 08:58 62 29.90 300 006 00.00 47 
06/2 6 08:59 62 29.90 290 016 00.00 48 
06/26 09:00 62 29.90 310 006 00. 00 48 

06/26 09:01 6'"' ,,;;. 29 .90 330 006 00.00 48 
06/26 09:02 62 29.90 240 011 00.00 49 
06/26 09:03 63 29.90 2 90 007 00. 00 49 
06/26 09:04 62 ',29. 90 2 60 015 00.00 48 
06/26 09=05 63 29.91 290 012 00. 00 47 
06/26 09 : 06 62 29. 90 2 50 010 00 . Q')0 47 
06/26 09:07 63 29 . 91 270 010 00.00 '•7 
06/26 09:08 62 29.91 3012) 012 00. IZHZl 47 
06/26 09:09 62 29.91 310 007 00.00 48 
06/26 09 : 10 62 29.91 310 007 00 . 00 47 

06/26 09:11 62 29.91 280 012 00.00 48 
06/26 09: 12 62 29.91 3 10 005 00. 00 48 
06/26 09= 13 62 29.91 310 005 00.00 49 
06/26 09: 14 63 29.91 280 013 00.00 50 
12)6/26 09: 15 63 29.91 290 007 00.00 48 
06/26 09: 16 63 29 . 92 290 012 00. 00 47 
06/26 09: 17 63 29.92 260 008 00. 00 47 
06/26 09: 18 62 29 . 92 310 005 00. 00 47 
06/26 09: 19 62 29.92 290 008 00.00 47 
06/26 09:20 63 29 . 93 300 008 00. 00 47 
06/26 09:21 63 29.93 260 007 00 . 00 48 
06/26 09:22 63 29.93 260 015 00. 00 48 
06/26 09:23 62 29.92 280 008 00.00 47 
06/26 09:24 63 29.93 310 006 00.00 48 
06/26 09:25 63 29.92 310 007 00 . 00 48 
06/26 09:26 63 2 9.93 310 0112), 00. 0 ,0 48 
06/2 6 09 : 27 63 29.93 310 008 12)(2). 00 49 
06/26 09: 28 63 29.92 320 007 00.00 48 
06/26 09:29 63 29.92 320 01215 0 0 ~ 0121 48 
06/26 09:30 63 29.92 290 007 00.00 48 
06/26 09:31 63 29.92 310 008 00. 00 47 
06/26 09:32 63 2t:i. 91 310 0,06 00 . 00 47 
06/26 09 :,33 63 29.92 290 010 00.00 46 
06/26 09:34 63 29.92 280 013 ,00. 00 46 
06/26 09:35 63 29.91 310 008 00. 00 46 
06/26 09:36 63 29.91 290 010 00.00 46 
06/26 09:,37 64 29.91 3 0 0 006 00. 00 46 
06/26 09: 3 8 63 29 . 92 300 007 00. 00 46 
06/26 09:39 63 29.91 330 008 00. 00 47 
06/26 09:40 64 29 . 92 320 008 00. 00 47 
06/26 09:41 63 29.91 31 0 007 00 . 00 47 
06/26 09:42 63 29.91 320 005 0 0. 00 47 
f7I ~,.,)L "' • It -Z l ,-;, 1 "l 1 ,OIOIA 7 



06/26 09:45 63 :29.92 31 0 010 0 0. 00 47 
06/26 09 : 46 64 29.91 320 (:10 7 00 .. 00 !+7 
06/26 09:47 64 ~9 . 92 310 006 0 0 .fll0 47 
06/26 [19:48 6 4 29.91 3 1W 0S6 0 0.00 <+7 
06/26 09 : 49 6 4 :29.92 320 007 0 0.00 47 
06/:'.:6 09 : 50 64 29.92 310 006 0 0.00 47 
06/26 09 :51 64 29.92 300 0 08 00 . 00 47 
06/26 09 : 52 64 2,9.93 310 010 00.00 47 
0 6/26 0 9:53 6 4 29.92 260 0 13 00.00 47 
06/26 09 :54 6 4 29.93 270 ©13 00.00 46 
06/26 09 :ss 64 29 . 93 2 50 018 00 . 00 46 
06/26 09:56 64 29 .93 2 10 011 00. !i!0 46 
06/26 09:57 6 5 29.93 29© 0 11 !?10. 012) 45 
€)6/26 09:58 64 2 9.93 2t-iu 016 00.00 45 
06/26 09:59 64 2 9 .~4 290 013 00.00 45 
06/26 10:00 1-,4 29.94 300 010 0(!) . ©0 45 
06/26 ! 0H?H 64 29 . 14 300 011 00.00 46 
06/2':' 10:02 64 29.95 260 016 00.00 4 6 
06/26 10 :03 64 29.95 290 008 00.00 46 
06/26 Hl:04 65 2 9 .94 300 005 ©0.G0 46 
06/26 10:05 64 29.96 290 007 00.00 47 
06 /26 10:06 64 29.95 270 008 00. ~0 4 7 
06/26 10:07 64 29 . 96 2 50 011 00 . 00 46 
06/26 10:09 64 29.96 290 007 00.00 45 
06 /2~ 10:09 6 4 2:9 . 97 3 3e w20 0 0.00 45 
~6/26 H'l :10 65 29.97 270 012 00. 00 4 5 
06/26 10:11 65 2 9 . 96 340 010 00.00 4 5 
06 /26 lit)! 12 64 29.96 300 011 00.00 45 
06/26 10 : 13 64 29.96 300 012 00.00 45 
06 /26 HJ:14 64 29.96 30121 liJ~7 00 . 00 46 
06/26 HH15 -64 2 9 .96 310 007 00.00 47 
06/26 10: 16 65 29.95 300 012 00.00 47 
06/26 Hl:17 65 29 .96 300 008 00 . 00 46 
06 /26 10 : 18 65 29 . 96 2 90 011 00.00 47 
06/26 10:19 65 29 . 96 260 013 00.00 47 
06/26 10::20 65 29.96 310 013 00.00 45 
06/26 10:21 65 29 . 96 240 012 00.00 46 
06/26 10:22 65 29 .96 260 Ql12 00.00 45 
06/26 10:23 64 29.97 310 006 00.00 45 
06/:26 10:24 65 2 9 . 97 260 010 00.00 46 
06/26 10:25 64 29.97 280 012 00.00 46 
06/26 10 : 26 65 29.97 290 008 00. 00 46 
06/26 10 :27 65 29.98 290 008 00. 00 47 
06/2 6 10 :28 64 29.97 250 015 00.00 46 
06/26 10:29 65 2 9.,98 290 007 00.00 45 
06/26 10:30 65 29.98 300 008 00.00 46 
06/ 26 HJ:31 65 29 . 98 280 010 00.00 46 
06/26 10 : 32 65 29.98 290 015 00.00 46 
06/26 10:33 65 29 . 98 300 008 00. 00 45 
06 /26 10:34 65 29.98 310 0 10 00.00 44 
06/26 10:35 65 29.99 310 006 00.00 45 
06/26 10!36 65 29 . 99 300 011 .00. 00 45 
06/26 10:37 65 29.99 300 012 00.00 45 
06/26 10 :39 65 30 . 00 280 022 00.00 45 
06/26 1!£1:39 65 29 . 99 290 008 00. 00 45 
06/26 10:40 65 29 . 99 290 010 00.00 45 
06/26 H:H41 66 29.99 290 007 00.00 45 
06/26 10:42 66 30 . 00 290 012 00. 00 45 
06/ 26 10 :43 66 29 . 99 310 006 00 . 00 45 
06126 10:44 66 30.00 280 011 00. 00 45 
06/26 H):45 66 29 . 99 280 020 00.00 45 
06/26 10:46 66 29.99 290 008 00.00 45 
06/26 10:47 66 29 . 99 260 015 00.00 44 
06/26 10 ! 48 66 29.99 280 010 00.00 44 
06/26 H1:49 66 30. 00 280 010 00.00 44 

. - - - - - - - - - - -



..,_, .. -- -- -- _,_. -- --· --06/26 10 : 51 66 30. 00 300 007 00 . 00 -44 
06/26 10:52 66 30 . 00 290 007 00.00 45 
06/26 10:53 66 30 . 00 300 0 08 00.00 45 
06/26 10:s4 66 30.01 280 011 0 0.00 45 
06/26 10 :55 66 30 . 00 300 012 0.0 . 00 45 
06126 H):56 66 30 . 01 280 01:2 00 . 00 44 
06/26 HH57 66 30. 01 :260 '.!118 00 . 00 44 
06/26 H) : 58 66 30.01 260 011 00. 00 43 
06/:26 Hil:59 66 30. 00 3 00 0 08 00 . 00 43 
©6/2 6 11 : 00 66 30.01 250 020 ©0.00 43 
©6/26 11 : 0 1 66 30 . 01 250 017 00. 00 43 
06/26 11 :02 66 30.02 320 0 1218 00.00 43 

06/:26 11:03 66 30. 01 280 0 12 00.00 45 
06/26 11:04 66 30.02 260 015 00.00 46 
06/26 11 : 05 66 30 . 02 260 017 00.00 44 

06/26 11 :06 66 30.02 270 011 00 . 00 43 
06/26 11 : 07 -~6 30. 03 270 015 00. 0 0 43 
06/26 11:08 66 30.03 310 017 00 . 00 42 
06/2$ 11 :09 66 30.03 300 013 00.00 43 
©6/26 11 :10 66 3 0 . 0 2 310 007 00 . 00 4-3 

06/26 11 : 11 66 3 0 . 03 290 015 00.00 44 
06/26 11: 12 66 30.02 300 011 0itl. 00 43 
06/26 11:13 66 30 • 03 290 0 13 0 0 . 00 43 
©6/26 11 : 14 66 30.02 260 016 00.00 44 
06/26 :11:15 66 30.03 270 0 10 00 . 00 44 
06/26 11:16 66 30.03 290 008 00.00 44 
06/:26 11:17 67 30. 03 3:20 006 00.00 44 
06/26 11: 18 67 30.03 310 008 00. 00 4-4 
06/26 11:19 67 30.03 3 00 010 00.00 lt.l► 

06/26 11:20 67 30.03 250 fll16 00. 00 44 
06/26 11:21 67 30.03 250 017 00. 00 43 
06/26 11:22 67 30.04 290 010 00. 00 42 
06/26 11:23 67 30. 04 320 005 00.00 42 
06/26 11 :24 67 30.04 290 011 00.00 42 
06/26 11 : 25 67 30.04 270 008 00.00 42 
06/26 11:26 67 30.04 :260 Ql08 00. 00 42 

'Sil/AT 
06126 ~ 11 :;27 67 ... 30.04 260 007 00 . ©0 42 
06/26 11:2a 67, 30.05 260 015 00.00 42 
06/26 11 : 29 67- 30.05 290 010 00.00 42 
12)6/26 1 1 :30 67- 30. 05 290 12)11 00.00 43 
06/26 1 1 :31 67' 3 0~05 2 60 013 00 . 00 44 
06/26 11:32 67~ 30 . 05 290 015 00.00 44 
06/26 11:33 67, 30.05 300 011 00.00 -43 
06 /26 11:34 67 .. 30.05 260 013 00.00 44 
06/Z6 11:35 67' 30. 05 290 013 00.00 43 
06/26 11:36 68" 30.05 2 90 .016 00. 00 4 3 
06/26 11:37 68' 30.05 2a0 0 16 00.00 42 

06/26 11 :38 6 7" 30.0.5 310 011 00 . 00 4 1 
06/26 11:39 6 7~ 30.05 280 013 00 . 00 ➔2 

06/26 1 1 :40 67- 30. 05 290 12)08 00.00 42 
06/26 11:41 67- 30 .. 04 270 010 00.00 42 
06/26 11:42 6 7- 30.04 290 010 00 . 00 43 
06/26 11:43 67· 3ID .05 290 0 12 00.00 4 3 
06/26 11:44 67" 30. 04 2 90 013 €0.00 43 
06/26 11:45 67- 30.05 26121 007 00.00 43 
06/26 11=46 68' 30.04 280 011 00.00 42 
06/26 11:.47 67- 30 . 05 29© 012 00.00 41. 
06/26 11:49 68-- 30.05 260 017 00. 00 41 
06/26 11:49 67~ 30. 05 250 010 00.00 41 
06/26 11:50 67; 30.05 260 017 00.00 40 
06/26 11 : 51 6.,,,. 30. 05 30121 013 00.00 40 
06/26 11 :52 67• 30. 05 2 90 008 00. 00 40 
06/26 11:53 67., 30. 06 270 018 00.00 40 
06/26 11 ;54 6 7--- 30.05 300 011 00. 00 40 
06/26 11:55 67✓ 30. 05 270 008 1210.00 40 



tUo,-.;.Q J...J.•-1\,J, 0-1 ->""' •"''-' ~...,,._, "" ,. _, V,.J.....- Ill '-1._. 

06/26 11 :57 67; 30 . ID-6 .29.0 0 11 00.00 40 
0,~/26 11:ss 67- 30. 06 2 50 fl)l5 0~.00 '+1 
©6/26 11 :5-9 67~ ~0.06 260 Q'l 13 t-)0. 00 't0 
06/26 1:::: (i)@ 67- 30.06 3Hl 012 !iJQ) . 00 40 
©6/26 12 :01 68 ... 30.06 270 01 1 0 0.00 4,0 

06/16 12:02 68- 30.©5 310 008 e0.00 4 0 
~6/26 12:03 67' 30. 05 310 0 10 00.00 40 
06/26 12:04 68- 30. 06 460 021 00.00 40 
06/ 26 12 :05 68· 30.06 :260 015 00.00 39 
06/26 12:06 68 .. 30.05 260 01 1 0 0.00 39 
06/26 12:07 68; 30.05 280 012 00.00 4 0 
mc)/26 12:t:)8 68- :m. 0s 300 008 00.00 39 
06/26 12:09 68" 30.05 250 010 00.00 39 
06/26 12: 10 68' 30.06 290 013 00.00 39 
06/26 12:11 67- 30. 06 310 015 00.00 ~9 
06/ 26 12:12 68 ... 30.05 320 00R 00.00 39 
06/26 12: 13 67 .. 30 . 05 300 007 00.00 39 
06/26 12: 14 68- 30- •as 3.1.0 015 00.00 40 
06/26 12: 15 68 .. 30.06 330 013 00.00 41 
06/26 12 : 1..-, 68" 30.05 300 016 00.00 41 
06/26 12:17 68' 30 . 05 290 013 00.00 '+0 
06/26 12: 18 68' 30.05 280 007 00.00 40 
06/26 12: 19 67' 30.05 300 008 00.00 40 
06/26 1_2:2~ 68" 30.06 300 008 00.00 41 
06/26 1:2:21 68- 30.06 300 008 00 . 0© 41 
e6126 12:22 68" 30. 05 310 011 00 . 00 4 1 
06/26 12:23 68"' 30.05 320 007 00.@0 40 
66/26 12:24 68' 30.06 280 015 00.00 39 
06/26 12:25 68; 30.06 290 010 00.00 39 
06/26 12:26 68' 30.06 300 012 00.00 40 
06/26 12:27 68, 30.06 310 010 00.00 40 
06/26 12:28 68 .. 30.06 3 10 006 00.00 40 
06/:26 12:29 69' 30.06 310 007 00.0© 41 
06/20 12:30 70 .... 30.06 270 011 00.00 41 
06/:26 12:31 70 ,,. 30.07 300 016 00.00 41 
06/26 12:32 71- 30.07 290 012 00.00 42 
06/26 12:33 72" 30.07 290 013 00.00 41 
06/26 12:34 72' 30 . 07 290 021 00.00 39 
06/26 12:35 71- 30.06 310 010 00.00 38 
06/26 12:36 71' 30.06 300 012 00.00 38 
06/26 12:37 70-' 30. 07 320 016 00.00 39 
06/26 12:38 71 -- 30.06 310 008 00.00 39 
06/ 26 12:39 72' 30. 07 300 018 00~00 40 
06/26 12:40 ~.-.., ,..:. 30.07 250 013 00.00 39 
06/26 12:41 72' 30.07 :240 01,0 00.00 37 
06/26 12:42 73"' 30.07 270 017 00.00 37 
06/26 12:43 Tr 30.07 240 023 00.00 38 
06/26 12:44 73"" 30.07 260 013 00.00 36 
06/~6 12:45 73~ 3.0. 07 :220 016 00.00 36 
06/26 12:46 74"' 30 . 07 280 015 00.00 36 
06/26 12:47 73, 30.07 290 016 00.00 35 
!2!6/26 12:48 73.1 30.07 270 015 00.00 36 
06/26 12:49 74~ 30.08 300 017 00 . 00 37 
06/26 12:50 74, :m. 0s 310 008 0121 . 00 37 
06/26 12:51 74' 30.07 290 011 00.00 36 
06/26 12:52 74· 30.07 270 lli07 00.00 36 
06/26 12:53 74-- 30. 08 290 012 00.©0 36 
06/26 12:54 74' 30.07 280 008 00.00 36 
06/26 12:ss 74' 30.09 260 016 00.00 36 
06/26 12:56 75-- 30.08 310 010 00.00 36 
06/26 12:57 75"' 30. 08 300 008 00.00 35 
06/26 12:se 75"' 30.09 280 017 00.00 36 
06/26 12: '.39 75 .. 30 . 08 310 017 00.00 34 
06/26 13:00 7¥ 30.09 270 022 00.00 33 
06/26 13:01 74- 30.09 290 010 00. 00 34 



__ , -- -- - -- ---· -- --- --
06/26 13: (1)3 73 .... 30.09 300 006 00.00 35 
06/26 13!04 73' 30.09 3 10 0 10 00.00 36 
06/26 13:05 74, 30.08 2 70 0 12 00.00 35 
06/26 13:06 75' 3 0.09 260 !?11 5 IMJ. 00 35 
06/26 13 :07 75-"' 30.09 280 020 2)0.00 34 
06/26 13:08 75,. 30.09 290 0 11 00.00 '3Lt 

06/26 13:09 75" 30.09 300 013 0 0 . 00 35 
06/26 13 ! 10 75, 30.09 3 012) 01 0 00. 00 35 
06/26 13:11 74,,. 30.09 320 0 07 00.00 34 
06/26 13 : 12 73, 30.09 310 007 0.0 . 00 35 
06/2 6 13 : 13 74' 3 0.10 300 015 00.00 35 
06/26 13Z 14 74" 30.09 330 015 00 . 00 35 
06/26 13: 15 73' 30.09 310 012 00.00 35 

06/26 13! 16 73 ... 30.10 300 012 00 . 00 35 

06/26 13: 17 73, 30.09 290 .012 00.00 35 
06/26 13! 18 72' 30.09 300 013 00.00 35 

06/26 13= 19 72-- 30. 09 300 007 00.00 35 
06/26 13:20 71- 30.09 290 l!J l 2 00.00 36 
06/26 13:21 71.. 30. 10 260 017 00. 00 35 
06/2 6 13:22 71, 77-0 . 10 320 011 00.00 34 
06/26 13: 2 3 71- 30. 10 270 011 00.00 35 
06/26 t '.1 :24 72- 30.10 280 017 00.00 34 
06/2.6 13:25 72~ 30.09 250 025 0.0. 00 34 
06/.26 13:26 73-- 30.11 290 018 00.00 33 
'06/26 13:27 74 ... 30.11 280 015 00.00 33 
06/26 13=28 74- 30.10 260 018 00.00 3 4 
06/26 13:29 74- 30.10 280 013 00.00 33 
06/26 13:30 74-- 3 0 . 10 310 011 00.00 32 
06/26 13:31 74· 30.10 270 015 0121. 00 33 
06/26 13:32 74- 30. 10 260 015 00.00 33 
06/26 13:33 75' 30.11 280 012 00.00 33 
06/26 13:34 74, 30.11 310 008 00.00 34 
06/26 13:35 75' 30.11 290 010 00.00 35 
06/26 13:36 76- 30, 12 290 013 00.00 34 
06/26 13:37 76" 30.11 290 021 0 .0. 00 33 

06/26 13:38 75' 30 . 11 260 010 00.00 32 
06/26 13:39 75' 30.11 290 012 00.00 32 
06/26 13:40 74 .... 30 . 11 290 010 00.00 32 
06/26 13:41 73-' '.30.12 280 018 00.00 32 
06/26 13!42 7T 30.11 320 011 00.00 33 
06/26 13:4.3 73"' 30 . 11 290 015 00.00 35 
06/26 13:44 7 '3' 30. 11 300 010 00 . 00 -= .l.J 

06/26 13:45 73" 3 21.12 310 0 1~ 0 0 . 00 35 
06/26 13:46 73, 30. 10 240 015 00. OJ0 3Lt 

06/2 6 :13:47 73 ... 30.11 290 011 00.00 34 
06/26 13:48 73 .... 30.11 290 010 00. 00 35 
06/26 13 : 49 73' 30.11 270 008 00.00 35 
06/26 13:50 73; 30.11 260 007 00.00 34 
06/26 13:51 72' 30.12 290 010 00 . 0,12) 34 
06/26 13:52 73 .... 30.12 260 020 00.00 35 
06/26 13:53 73, 30.12 230 012 00. 00 34 
06/26 13:54 73 ... 30.12 260 018 00.00 34 
06/26 13:55 . 72,,. 30. 13 260 011 00.00 33 
06/26 13:56 72 ... 30.13 290 016 00.00 33 
06/26 13:57 72/ 3 0 . 13 260 012 00.00 34 
06/26 13:58 72' 30.13 300 006 00. 00 35 
06/26 13:59 7 2/ 30 . 13 260 013 00. 00 34 
06/26 14:00 72, 30.13 270 015 00. 00 34 
06/26 14:01 72 ... 30.13 290 0 13 00. 00 34 
06/26 14:02 72,.. 30 . 13 270 013 00.00 34 
06/26 14:03 72 ... 30.14 290 006 00.00 34 
06/26 14:04 721" 30 . 13 290 013 00.00 35 
06/26 14 : 05 72" 30.13 280 IZH2 00. 00 34 
06/26 14:06 71., 30 . 14 280 011 00. 00 34 
06/26 14:07 72"' 30.13 290 008 00.00 34 
- . . - . . , - - _., -- . . 



.,._-.._-c --- - --
06/26 14:09 72, 30. 14 :280 016 00.00 34 

©6/26 14: 10 71 ..... 3ti).15 300 017 00.00 34 
66/26 111: 11 71-- 30. 1-'t 280 007 00.00 34 
@6/26 14:1:2 71, 30. 14 350 008 00 .@fiJ 34 
06/26 14 : ♦, 3 71' 30 . 13 300 013 00. 0 0 ,34 

06/26 14: ~4 ? 1' 30.14 260 008 0 0.00 35 
~6/26 1 ' t: 15 7 1" 30. 11+ 24© 010 00.00 32 
06/26 14; 16 71' 3"1. 14 3 00 012 00 . 00 32 
?,;6/:26 !4 ~ 17 71' 30. 14 290 011 00.00 ~-~ 

06/26 14: 18 71' 30.14 310 011 @0 . 00 33 
06/26 14 : 19 71' 3\Zl . 15 260 0 15 00 . 00 33 
06/26 14: 2 0 70 ... 30,14 290 013 0 0.00 33 
\!)6/26 14 : 21 7 0- 30 . 15 290 @12 00.e0 33 
06/26 14;22 69-" 3.0. 14 260 01:: 00 . 00 33 
06/ 26 14:23 6 9- 30.14 270 007 00 . 00 33 
06/26 14:24 68- 30.14 300 013 00 . 00 3 4 
06/ 26 14 :25 69" 30. 14 250 013 00.00 3 5 
06/26 14:26 69' 30.15 2912l 018 00. lil0 35 
12)6/26 14 : 27 69" 3 0.1 4 270 012 0 vi. 0 0 3 5 
06/26 lA : ;28 69' 3~.14 230 017 00.00 35 
06/26 t4:29 6 9' 3©Ql4 300 0 17 0 0.00 34 
06/26 14:30 Ao/ 30. 14 310 016 00.00 35 
06/26 14 : 31 6 9"' 30.14 :290 00, 00 . 00 36 
06/2~, 14:32 69' 30.14 250 012 00.00 35 
06/26 14 : 33 69; 30. 1' ~ :260 016 00.00 34 
06/26 14:34 6 9--" 30.14 350 0 11 ©0.00 34 
06/26 14 :35 69"" 30. 15 :270 023 0 0. 0 0 35 

06/26 14:36 70· 30. 14 270 015 00.00 34 
06/26 14:37 70, 30. 14 2 80 015 00.00 34 

06/26 14:38 70 .. 30.13 290 0 11 00 . 00 33 
06/26 14:39 70 ... 30. 13 2 60 016 00.00 34 
06/26 14:40 70-- 30.14 270 017 00.00 34 
06/26 14:41 70- 30.13 260 012 00.00 34 
06/26 14:42 7 0- 30.14 250 013 0 0. 00 33 
06/26 14:43 70· 30.14 240 032 00.00 33 
06/26 14:44 7 0, 30.14 280 01::: 00-.00 -..... ~~ 

©6/26 14:45 70, 30 . 14 260 018 00.00 33 
06/26 14:46 7 0-- 30.13 290 015 00.00 33 
06/26 14!47 6 9' 30.14 260 012 00.00 32 
@6/26 14:49 69- 30. 14 290 008 00. 0 0 33 
06/26 14 : lt9 6 9 ... 30.14 280 ©12 00.00 .-w--3 

06/26 14 :50 69 .. 30. 14 300 012 00.00 34 
©6/26 14:51 68' 3 0. 14 300 010 00.00 3 3 
06/26 14:52 68· 30. 14 300 017 00. 00 34 
06/26 14:53 68-- 30.14 310 011 00.00 34 
12)6/26 14:54 68"' 30.14 3 10 010 00.00 35 
06/26 14 :55 67 ... 30.14 180 0 12 00. 00 35 
06/26 14:56 67- 30.14 3 00 012 00.00 35 
06/26 14:57 67 .. 30.14 290 016 00.00 35 
06/26 14 !58 66' 30.13 290 016 00.00 35 
06/26 14:59 66' 30.14 300 015 00.00 35 
06/26 15 : 00 66,, 30.13 270 011 00 . 00 35 
06/26 1s : 01 66- 30.1 3 310 21 13 00.00 36 
1216/26 15:02 66' 30. 12 290 012 00.00 36 
96/26 15:03 6 6~ 30.12 300 011 00.00 37 
06/26 15 :04 66, 30.13 310 010 00.00 38 
©6/26 15 :05 67 ... 30.12 31 0 008 00 .• 00 3 8 
06/26 15 :06 67"' 30. 13 310 007 00.00 38 
06/26 15:07 67' 30.13 290 013 00.00 38 
06/26 15:08 67- 30.13 300 007 00.00 38 
06/26 15:09 6S- 30.13 310 008 00.00 38 
06/26 15: 10 68- 30.13 300 015 00.00 37 
06/26 15=11 69- 3 0.13 260 016 00.00 37 
06/26 15: 12 68' 3 0 .13 280 011 00.00 35 
t'.l6 /26 15:13 69' 30.13 300 009 00.00 36 



\.:JO./ .L. U .... _, . .... '"'1' u o- -..,;; u., - J. ...,. ,.;;,.;;r,u IU .1 ( '<.114' • -.:.,v;.r QU 

06/:26 15 :15 68"' 30. 14 300 012 00.00 36 
06/26 15: 16 67' 3 0 . 13 290 017 1.:)0.00 3 5 
06/26 15: 17 67- 30. 13 280 0 11 00.0© '35 
06/26 15 : 18 67· 30 . 13 3012) 010 9 0.00 35 
06/26 15 : 19 6 6-' 30 . 13 :290 011 00 . 00 36 
06/26 15:20 66' 30. 13 310 013 0 0.00 36 
06/26 1s : 21 66-' 30 .. 13 310 "l.~13 00.00 37 
06/26 15!2;2 66' 30 . 13 300 0 11 00.00 37 
06/26 15 :23 66- 30. 13 .290 0 11 00.00 3 7 
06/ 26 15 =24 66- 30. 13 3 10 010 00.00 '"?"7 .... , 
06 / 26 15 : 25 66, 30. 13 280 ©10 00.00 38 
06/26 15: 2 6 6 6- 3$. 12 .290 010 00.00 38 
06/26 15 =27 66- 30 . 13 2 90 007 00.00 3 9 
06/26 15=28 67"" 30.1 3 2 90 011 00 . 00 38 
06/26 15:29 6 7- 30.13 290 015 00. 00 37 

06/26 15:30 68- 30.13 2 50 022 00.00 36 
06/2 6 15:31 68-- 30. 13 280 010 00.00 36 
06/26 1.5 :32 67# 30.13 300 015 00. 00 36 
06/26 15:33 67- 3 0. 12 320 011 00.00 36 
06/26 15:34 67· 30.12 310 013 00.00 36 
06/26 15 :35 67· :.10. 12 300 f?l:!.2 00.00 37 
06/26 15:36 67, 30. 1:2 300 01:2 00.00 37 
06/26 15:37 67' 30.13 310 007 00.00 37 
06/;,'.6 15:38 67.,; 30.13 310 015 00.00 37 
06/ 26 15 :39 68/ 3©. 13 310 015 00.00 37 
li'6/26 15:40 67' 30.12 290 011 00.00 36 
06/26 15:41 67- 30.12 290 012 00.~0 36 
06/26 15:42 67- 30.13 300 010 00.00 36 
06/26 15 :43 67- 3 0 . 12 290 013 00.00 36 

06/26 15 : 44 67,- :m. 13 290 010 00.00 37 
06/26 15:45 66, 30. 12 320 016 00.0121 36 
06/26 15:46 66· 30.12 310 007 00.00 37 
06/26 15:47 66 .. 30.12 300 008 00.00 37 
06/ 26 15:48 65-- 3-'2> . 12 310 007 00. 00 38 
06/26 15:49 65" 30. 12 ·290 017 00.00 38 
06/ 26 15:50 6':f 30.12 310 010 00.00 38 
06/26 15:51 65"" 30. 12 310 012 00.00 38 
06/2 6 15:52 65, 30.12 310 013 00.~0 39 
06/26 15:53 6:( ~0. 12 300 012 00 . 00 39 
06/26 15:54 64- 30.12 310 015 00.00 39 
06/26 15:55 6¥ 30. 12 320 007 00.00 39 
06/26 15:56 6£(" 30.11 340 007 00.00 39 
06/26 15:57 64., 30 . 11 300 021 00.00 39 
06/26 · 15=58 6¥' 30-.12 290 010 00.00 39 
06/26 15:59 65- 30. 11 290 018 00.00 39 
06/26 16:00 65 .. 30.12 300 012 00.00 39 
.06/26 16:01 65"" 30.11 300 013 00 . 00 39 
06/26 16:02 651" 30.11 310 007 00.0121 39 
06/26 16:03 6tv 30.11 280 017 00.00 39 
06/26 16 : 04 66 .. 30.11 300 008 00.00 38 
06/26 16:05 66-- 30.11 300 010 00.00 38 
06/26 16:06 66-- :Sill. 11 290 011 00.00 38 
06/26 16: 07 66~ 30.12 270 012 00.00 38 
06/2 6 16 :08 66- 30.11 300 010 00. 00 37 
06/26 16:09 6!::r 30.11 310 007 00.00 37 
06/26 16: 11l.l 66,.. 30 .. 11 310 008 00.00 37 
06/2b 16:11 66- 30.11 310 005 00 . 00 38 
06/26 16: 12 66- 30.11 300 010 00.00 37 
06/26 16: 13 06.,.. 30 . 11 300 011 00.00 38 
06/26 16 : 14 67- 30. 11 310 013 00. 00 38 
06/26 16 : 15 67# 30.11 300 010 00.00 37 
06/2 6 16 = 16 67' 30 . 11 300 01.6 00.00 37 
06/26 16: 17 67· 30.11 300 013 00.00 38 
06/26 16: 18 67' 30.11 300 011 00 . 00 39 
06/26 16 : 19 67' 30 . 12 290 015 00. ·00 38 



06/26 16:21 67- 30. 11 310 005 00 . 00 38 
06/26 .16 ::22 67"' 30. 11 310 OJ10 00 . 00 38 
06/26 16:23 67' J0. 10 310 007 00.021 37 
06/26 16:24 66-" ::m. l l ..310 ;() 10 00.00 37 
06/26 11:;:25 66,, J0.11 ~30 :]10 00.00 37 

!Jtll6/26 16:26 66"' 30.11 350 012 m0.00 37 r;,, ;~/.i 06126 16:27 66 J0. l1 300 !.!l l ::; 00. 00 J8 
06/26 16:28 66 30 . 11 300 G11 00.00 38 
06/26 16:',29 66 30. 11 :::e0 G12 00. 00 38 
06/26 16=30 66 30. 11 320 Ql 11 021.00 37 
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1. Scope and Applicat1on 

1. 1 Th1s method covers the determ1na.t1on of a number of volatile 
organic compounds. The fol lowing .parameters may be determtned 
by this method: 

Parameter 
Dlchlorodlfluoromethane 
1.1-otchloroethene 
cls-1,2-Dlchloroethene 
trans-1,2-0ichloroethene 
Ethyl benzene 
Tetra.ch loroethe.ne 
Tetrahydrofuran 
Trtchloroethene 
Toluene 
Xy 1 ene < tot a 1> 

CAS Number 

75-71-8 
75-35-4 

1S6-59-4 
156-60-5 
100-41-4 
127-18-4 
109-99-9 
79-01-6 

108-88-3 
1330-20-7 

1.2 Th1s Is a gas chromatographic method appl kable to the 
determlnat1on of the compounds listed above In so11 gas and 
outdoor air. The method describes ana1yt1cal condtttons for 
dua 1 cap111ary column/dual flame Ionization detection which 
allows for qualitative and quantttattve conf1rmat1on of results 
on a single injection. 

1.3 The esttmated method detectton 1 lmtt <MDU for each parameter 
Is listed In Table 1. The MDL for a spectftc sample may differ 
from those l lsted. depending upon the nature of Interferences 
1n the sample matrtx. 

1 . 4 Other .compounds may a 1 so be determt ned by thh method. These 
compounds Include but are not limited to: methylene chloride, 
1, 1.1-trtchlorethane. methyl ethyl ketone, cumene. 
chlorobenzene, 1.1.2,2-tetrachloroethane, benzene, and methyl 
tsobutyl ketone . 
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2. Summary of Method 

2.1 Volatile orga.ntc compounds are collected on charcoal, desorbed 
with carbon d1sulf1de, and analyzed by dual captl lary column 
gas chromatography with dual fl a.me lont zatlon detectors. 
Qua11tatlve 1dentlflcatlon of the parameters of Interest Is 
performed ustng the retention times from two d1ss1m1 h.r 
cap111ary columns. Quantttathe analysis 1s performed using 
internal standard techniques and extraction efficiency 1s 
monitored using a surrogate spike . · 

3. Interferences 

3 . 1 Method Interferences may be caused by contamt nan ts 1 n so 1 vents, 
re,agents, and other samp 1 e process Ing hardware that 1 ead to 
discrete artifacts and/or elevated baselines In the detector 
outputs. All of these materials must be routinely demonstrated 
to be free fr<>m Interferences under the condlt1ons of the 
analysis by running laboratory reagent blanks. 

3.2 The use of high prlor,ty reagents and solvents helps to 
mtntmtze interference problems. 

3 . 3 Matrh Interferences may be cause-d by contaminants that 
.co-extracted from the sample . The extent of matrix 
Interferences wl 11 vary cons t derab ly from s·ource to source . 

4. Safety 

4.1 The toxicity or carctneogentclty of each reagent used tn this 
method has not been prec I se I y deft n~d; however, each chemt ca I 
compound should be treated as a potential health hazard . The 
laboratory maintains a reference fl le of material . safety data 
sheets for the analyst's use. 

4.2 Safety glasses should be worn when opening the sealed ends of 
charcoal tubes to avoid Injury to the eyes from glass splinters . 

s. Apparatus and Materials 

5. 1 A calibrated personal sampling pump whose flow can be 
determ1ned wtth1n ±st at the recommended flow rate . 
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5. 2 Charcoal tubes - Presently ustng charcoal tubes provtded by 
SKC. Inc . (known a.s NIOSH tubes>. These are glass tubes wtth 
both ends flame sealed. 7 cm long wtth a 6- mm OD and 4-mm IO. 
contatntng 2 secttons of 20/40 mesh acttvated charcoal 
separated by a 2-mm port1on of urethane foam. The adsorbtng 
section contatns 100 mg of charcoal. and the back.-up sectton .50 
mg. A 3-mm portion of ur ethane foam ts placed between the 
outlet end of the tube and the back-up sectton. A plug of 
stlylated glass wool ts placed tn front of the adsorb1ng 
sectton . 

5. 3 Two mt1111tter vtals w1th crtmp-on caps which contatn 
Teflon-ltned septa. 

5.4 Mtcro11ter syringes : Ten-mtcrollte for GC tnjecttons and 
25-mtcroltter and 100-mtcroltter for standard preparatton . 

5. 5 Ptpets for dtspenstng desorbtng solvent . 

5.6 Volumetric flask.s - Ten-mtlltter . 

5.7 Glass tube cutter. 

5.8 Gas chromatograph - An analyttcal system complete wtth a 
temperature programmable gas chromatograph and all required 
accessories Including syrtnges . analyttcal columns and gases . 
The tnjectton port must be des1gned for spltt tnjectton 
(Hewlett Packard 5880A GC or equtvalent> . 

5.9 Columns for dual captllary analysts : 

5. 9.1 fused s111ca. 15 m x 0.32 mm IO, 1 um f11m thickness. si 
phenyl , 94'1 methyl , 1'1 v t ny I s 111 cone bonded phase < J&N 
08-5 or equ1valent> 

5.9 .2 Fused stltca. 15 m x 0.32 mm 10. 1 um ftlm thtckness, 141 
cyanopropylphenyl bonded phase <J&H 08-1701 or 
equivalent> 

5.9 .3 Both columns are Installed tn the same tnject1on port 
ustng a two-hole graphite ferrule. 
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5.10 Two Hewlett-Packard 5880A GC terminals or equtvalent. 

5. 11 Injecttons are made with a Hewlett-Packard 7673A autosampler or 
equivalent . The autosamp1er ts programmed to be rinsed tn 
carbon dtsulf1de between tnjectlons . 

6. Reagents 

6. 1 Carbon dtsulftde - chromatographic grade 

6.2 Stock standard soluttons 

6.2 .1 Prepare approxtmately 50,000 ug/ml standards by addtng 
500 ul of each analyte to 10 ml volumetric flasks 
parth lly f111 ed with carbon dtsul f1 de . Fl 11 the 
volumetric flasks to the mark, and Invert three for 
proper mhtng. Correct concentratton for denstty and 
purtty. 

6.2.2 Transfer the stock standard soluttons to Teflon-sealed 
screw-cap bottles. Store with mtntmal headspace at -10 
to -2o•c and protect from 1tght. All standards must be 
replaced after one month or sooner tf comparison with 
check standard1 indicates a problem. 

6. 3 Secondary d1lut1on standards - Ustng stock soluttons. prepare 
secondary dUutton standards In carbon dtsulftde that contatn 
the compounds of Interest. either stngly or mhed together. 
plus the surrogate standard. The secondary dtlutton standards 
shou 1 d be prepared a: t the fo 11 owt ng concentrat tons : 1000. 
sooo. and 10.000 ug/mL. 

6.4 Internal standard solution - Prepare a 5000 ug/ml solution of 
bromofluorobenzene In carbon dtsulf1de as described In Section 
6 .2. The addttton of 10 ul of thts solutton to l ml of sample 
or standard ts equivalent to SO ug/ml. 

6.5 Surrogate standard sptktng so1utton - Prepare a 5000 ug/ml 
solution of decane tn carbon d1sulf1de. The add1t1on of 10 uL 
of thh solutton to charcoal with desorption l ml of carbon 
di sulf1de 1s equivalent to so ug/ml. 
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6.6 Quality cont rol check sample - Prepare a QC check sample at a 
concentration of 10.000 ug/ml for each analyte of interest <see 
1. 1). The add1tion of 5 ul of this solution to charcoal 
followed by desorptton with 1 ml of carbon disulfide ls 
equivalent to 50 ug/ml. The QC check sample concentrates must 
be prepared by the 1 abora tory using standards prepared 
Independently from those used for ca11brat1on. 

6.7 Matrix Spiking Solution - Prepare a matrtx spiking solution at 
a concentration of s.ooo ug/mL for each analyte of Interest. 
The add It ton of 10 ul of thts sol utton to charcoa 1 fo 1 lowed by 
desorpt ton with l ml of carbon d 1su 1 fl de 1s equ 1va 1 ent to 50 
ug/ml. The matrh sp1k.1ng solutton concentrates must be 
prepared by the laboratory using standards prepared 
independently from those used for calibration. 

7. Calibration 

7. 1 Establish the following gas chromatographic operattng 
conditions : 

Initial column temperature - 4o•c. 
hold for 5 mtnutes. 
ramp at 2o•c/minute to 22o•c. 
carrier gas-helium at 3 mls/min. split ratio - 1:S 
Detectors - dual flame iontzatlon at 2so•c 
Injector temperature- 250°C 

7.2 Internal Standard Callbra.tton Procedure 

7 .2. 1 Prepare calibration standards so that the addition of 
5-10 ul of the standard solution to charcoal and 
desorptton with 1 ml of carbon d1su1ftde spans the 
expected range of sample concentrations <S . 10, so. 100. 
and 500 ug/mU for each compound of interest plus the 
surrogate sptke compound. After desorption, add 10 ul 
of bromofluorobenzene <I .S. >. The Internal standard 
concentration 1 s 5.0 ug/ml In the desorbed standard. 

7 .2.2 Inject 1.0 ul 1nto the GC system, analyze according to 
Section 7.1 and tabulate peak area against concentratton 
for each compound and internal standard. Calculate 
response factors for each compound ustng Equation 1. 
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Equatton 

<As> <C1s> 
RF• ___ _ 

where : 

As • area for th, parameter of interest 

Ats• area for the Internal standard 

Cs • concentratton of the parameter of Interest 
<ug/mU 

c15 • concentration of the internal standard <ug/ml> 

If the RF value over the worktng range 1s a constant 
(<301. RSD> . the RF can be assumed to be Invariant and 
the average RF can be used for calculations. The RF 
corrects for desorpt1on eff1c1ency for each compound of 
tnterest. 

7.3 The worktng cal1bratton curve <or RF) must be vertfted on each 
working day by the measurement of a 50 ug/ml callbratton 
-standard . Calculate the 1 difference for each compound using 
Equation 2. 

where: 

Equation 2 

RFic - Rfc 
l. 0 • ____ X 100 

RFrc 

RF1c • response factor from the tn1tla1 ca.11bratton 
RFc • current response factor 

If the 10 for any parameter ts greater than ~25t, a new 
calibration curve must be prepared. 
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8. Quality Control 

8 . 1 Before processing any samples . the analyst must analyze a 
laboratory reagent blank <carbon dtsulf1de> to demonstrate that 
Interferences from the analytical system are under control. 
Each time a set of samples Is desorbed, a laboratory reagent 
blank must be processed. The reagent blank must contain less 
than or equal to the MDL of any analyte of Interest. 

8.2 Before processing any samples. the analyst must analyze a 
charcoa 1 tube from the same 1 ot as the sample t.ubes for a 
methQd blank to demonstrate that Interferences from the 
analytical system are under control. Each ttme a set of 
samples 1s desorbed . a method blank must be processed. The 
method blank must contain less than or equal to the MDL of any 
analyte of Interest . 

8 .3 The laboratory must sptke a m1n1mum of 101 of all sample~ wtth 
the analytes of interest (see 1.1) . The add1t1on of 10 ul of 
the matrix sptktng solution to charcoal followed by desorption 
w1th l ml of carbon dtsulf1de ts equivalent to SO ug/ml for 
each analyte of interest. · 

8.4 The laboratory must daily demonstrate that the operation of the 
measurement system ts tn control by analyzing a quality control 
sample at the 50 ug/mL level. 

8.5 The surrogate sptke recoveries, the matrh sptk.e recover hs. 
and the quality control sample recoveries must agree wtth1n 
±2S1 of the true values . 

9. Sampling <See Section 6.2 of Part I> 

9.1 Technique 

9.1 .1 Inrnedlately before sampling , break. the ends ,of the tube 
to provide an opening at least one-half the internal 
diameter of the tube (2 nwn> . 

9.1.2 The smaller section of charcoal 1s used as a backup and 
should be posttloned nearest the sampling pump . 

9.1.3 Connect two charcoal tubes In series In order to 
dlstingutsh breakthrough from migration. 

9.1.4 Do not exceed the recommended air volume . 
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9. 1.5 The charcoal tubes should be capped with the supplied 
plasttc caps Immediately after sampling . Under no 
circumstances should rubber caps be used. 

9.1.6 One tube should be handled In the same manner as the 
sample tube {break.. seal and transport> except that no 
air Is sampled through this tube . This tube should be 
labeled as a travel blank and be treated as a regular 
sample . Results for travel blanks will be submitted 
wtth samples. 

9. 1. 7 ~abel as prtmary and secondary tube . 

9.2 All samples must be teed or refrigerated at 4°C from the time 
of co11ectlon unttl desorption . 

9.3 All samples must be analyzed wtthln ~ days of collection. 

10. Sample Desorption 

1 O. I The status of the se,a ls on each charcoal tube ts noted and 
recorded as tntact. broken , or none. 

10. 2 The field Identification number and the laboratory 
tdenttftcatlon number on each sample seal are checked wtth 
those on the sample Identification sheets . 

10.3 Remove front and back charcoal sections from each primary tube 
and place In separate sample vtals. 

10.4 Add 10 ul of surrogate spiking solution to each sample , blank 
or standard. 

10.S One milliliter of the desorblng solvent ts dispensed tnto each 
sample vtal. The vial 1s Immediately sealed. Each vial 1s 
swirled for 20 minutes to a.Id the desorption process. 

11 . Gas Chromatography 

11 . l Section 7 . 1 sunmarlzes the recommended operattng condtttons for 
the gas chromatograph . Table 1 contatns retention t1mes from 
the two capillary col~mns. 
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11 .2 Calibrate the system every ·12 ~ours. 

11 .3 The Internal standard must be added to the sample extract and 
mtxed thoroughly \11111edl.a.tely before Injection Into the gas 
chromatograph . 

11 . 4 Inject 1 ul of the sample extract or standard Into the gas 
chromatograph. Record the volume Injected, the tota 1 extract 
volume, and the result1ng peak. size In area or peak height 
units . 

11 :s Identify the parameters In the sample by comparing the 
retention times of the peaks tn the sample chromatogram with 
the peaks In the standard chromatograms. The width of the 
retention ttme window used to mak.e tdenttf1cattons is the mean 
retention time window from the Initial caltbratton ± three 
standard deviations . Oat ly adjustments to the retention time 
window wtll be made based on the retention time of the daily 
cal lbratton standard ± three standard deviations .as determined 
during Initial calibration. 

11. 6 If the response for a peak exceeds the work t ng range of the 
system for any compound of Interest, di lute the extract and 
reanalyze. 

11 .7 If there are other non-target peaks present with responses 
greater than 101. of the Internal standard, tentatively tdentlfy 
using retention time Indexes. 

12. Calculations 

12 . l Determine the concentration of tndtvldual compounds In the 
front and back sections o~ the charcoal tube. 

12 .2 Calculate the concentration \n a1r by the following equatton: 

Concentration (mg/cubic meter> • <As> <c15> X lML 

<Ats> <RF> V 

X 0.001 mg/ug X1000Ucub1c meter 
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where : As • are.a for the parameter of 1nterest 

Ays - area for the 1nterna1 standard 

c15 .. concentratton of the Internal standard 
<ug/ml> 

RF • average response factor for the 
parameter of 1nterest 

V • atr volume sampled , In liters 

lHL .. volume of desorptton solvent 

Concentratton (ppm tn air>• Concentration (mg/cubic meter> 
U4.45 X 760 x <T t 273> 

where: 

MH X P X 298 

MH • molecular wetght of the parameter of 
Interest 

p • pressure <nwn Hg> of air sample 

T • temperature c0 c> of atr sample 

760 • ~tandard pressure <mm Hg) 

298 .. standard temperature (°K) 

24.45. molar volume (11ter/mole> at 2s•c and 
760 11111 Hg . 

12.3 If the back. section of the charcoal tube contains compounds of 
Interest at greater than 251 of the front sectton, the second 
tube must also be analyzed . 

12.4 Calculate the concentrattons tn atr of non-target peak.s by 
setttng the response factor for the non-target peak equal to 
the response factor for the I nterna 1 s ta.ndard, use a MH equa I 
to 100, and assume the desorptton eff1c1ency equals 1001. 
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Parameter 
01chlorod1fluoromethane 
l,1-01chloroethene 
c1s-1,2-D1chloroethene 
trans- 1,2-0lchloroethene 
Tetrachloroethene 
Tetrahydrofuran 
Trlchloroethene 
Toluene 
Xyl enes < tota 1> 

8romof 1.uorobenzene < IS) 

Oecane (SS) 

TABLE 1 

Iacget ,Qmpouods 

Column Column 2 

0.84 0.78 
1 . 2() • 
1.93 1,84 

1.93 1.47 

6.45 6. 11 
1 .. 47 l . 41 

3. 34 3.26 
5 .. 60 3. 40 

8.08 7. 61 
8.40 7.98 
8.38 •· 
9.30 • 

~20-Iacget Comoouods 

fi..r.llltlll CoJumn Column Z 
Methylene chloride 
l,l,l-Tr1chloroethane 
Ethyl benzene 
Methyl ethyl ketone 
Cumene 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 
Benzene 
Methyl lsobutyl ketone 

• To be determined 

Column 1 - 08-5 
Column 2 - 08-1701 

l.20 

2. 30 
6.77 
2.27 
7.53 
7. 19 
8.23 
2.55 

4 . 35 

• 
2.39 

7. 63 

1..71 
8.43 

7.49 
9. 14 

2.68 
S.84 

(1) Estimates based on a sample size of 10 L. 

IS a Internal Standard 
SS. Surrogate Spike 

Estimated 
MDL < 1> 
<opm 10 air> 

0.02 
0.02 
0.03 
0.03 
0.01 
0.04 
0.02 
0 .03 
0.02 

Estimated 

MDL < 1) 

< pom h1 a 1 r ~ 
0.03 
0 .02 
0 .02 

0 .23 
0 .02 
0.02 · 
0.01 
0.03 
0.03 
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REPORT OF LABORATORY ANALYSIS 

June 20, 1989 

Mr. Paul Kopydlowski 
ERM-North Central , Inc. 
102 Wilmot Road 
Suite 300 
Deerfield, IL 60015 

RE: ERM Project #8007 

Dear Mr. Kopydlowski : 

Offices: 
Minneapolis. Minnesota 
Tampa, Florida 
Coralville, Iowa 
Novato. California 
Leawood, Kansas 

Enclosed is the report of laboratory analyses and chain of custody 
records for samples received 05/30/89 . 

If you have any questions concerning this report, please feel free 
to contact us. 

1
~ncerely, 

~\~-~ -
Daniel A. Comeau 
Environmental Scientist 

Rro r,:-: c~ Ir-" 
Susan o. Max 
Director, Sampling and Analytical Services 

Enclosures 

1710 Douglas Drive North a Mlnneapotli, MN 55422 a Phone (612) 544.5543 
an equal opportunity employer 
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REPORT OF LABORATORY ANALYSIS 

June 20, 1989 

Offices: 
Minneapolis, Minnesota 
Tampa, Florida 
Coralville, Iowa 
Novato, California 
Leawood, Kansas 

ERM-North Central, Inc. 
102 H1 hnot Road PACE Project Number: 890530514 
Su1te 300 
Deerfield, IL 60015 

Attn: Mr. Paul Kopydlowskt 

Stoughton Ctty LF 

Date Sample.(s> Collected: By C11en, 05/26/89 
Date Sample<s> Received: 05/30/89 

PACE Sample Number: 
Parameter 

QRr~NTC ANAIYSIS 

VOLATILE ORGANIC COMPOUNDS IN SOIL GAS 
Otchlorod1fluoromethane ppm 
l, l-Dlchloroethylene ppm 
cts-1 ,2-O1chloroethylene ppm 
trans-l ,2-d1chloroethylene ppm 
Ethyl benzene ppm 
tetrach loroethylene ppm 

Tetrahydr9furan ppm 
Tri ch 1oroethylene ppm 
Toluene ppm 
Xylene, total ppm 

NO Not detected at or above the MOL. 
MDL Method Detection Ltmtt 

177740 177750 177760 
..H0L. =11-=l-----~0-=4i.-__ ._n __ 5 __ _ 

0 . 17 NO NO ND 
0.04 NO ND ND 
0 .02 ND NO ND 
0.04 NO NO NO 
0.01 ND ND NO 
0 .01 ND ND NO 

0 .02 NO NO NO 
0.02 ND NO ND 
0.01 ND NO ND 
0.01 ND NO ND 

1710 Douglas Drive North a Minneapolis, MN 55422 o Phone (612) 544.5543 
an equal opf:)Ottuttity employer 
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REPORT OF LABORATORY ANALYSIS 

June 20, 1989 

Offices: 
Minneapolis. Minnesota 
Tampa, Florida 
Coralville, Iowa 
Novato, California 
Leawood,~ 

Mr. Paul Kopydlpwsk1 
Page 2 PACE Project Number: 8905305'14 

PACE Sample Number: 177770 
Parameter llotts ...wlL Q-5 Qup 

QRGANTC ANAIYSIS 

VOLATILE ORGANIC COMPOUNDS IN SOIL GAS 
Dtchlorodtfluoromethane ppm o. 15 
01 ch 1orod1 fl .uoromethane ppm 0. 18 NO 
01chlorodlfluorometha.ne ppm 0. 28 
1,1-01 chloroethylene ppm 0.04 NO 
1,1-01ch1oroethylene ppm 0.07 
cts-1,2-0lchloro~thylene ppm 0.02 NO 

c1s-1,2-01chloroethylene ppm 0.04 
·trans-1 ,2-dlchloroethylene ppm 0.04 0.06 
trans-1 ,2-dt ch loroethylene ppm 0.07 
Ethyl benzene ppm 0.01 0.02 
tetrachloroethylene ppm 0.01 NO 
tetrachloroethylene ppm 0.02 

Tetrahydrofuran ppm 0.02 NO 
Tetrahydrofuran ppm 0.03 
Tr1chloroethy1ene . ppm 0.01 
Trtchloroethylene ppm 0.02 ND 
Trtch1oroethy1ene ppm 0.03 
Toluene ppm 0.01 0.04 

Xylene , total ppm 0.01 0.08 

NO Not detected at or above the MDL 
MOL Method Detectton Ltm1t 

1710 Douglas Drive North o Mlnneapotis, MN 55422 c Phone (812) 544-5543 
an equal opportunity employer 

177780 177800 
0-6 11-2 

NO 

NO 
NO 

NO 
NO 

NO 
ND 

NO 
NO NO 
NO 

NO 

ND 
NO 

NO 

NO 
ND ND 

NO NO 
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REPORT OF LABORATORY ANALYSIS 

June 20, 1989 

Offices: 
MlnneapoUs. Minnesota 
Tampa. Florida 
Coralville, Iowa 
Novato,. California 
Leawood, Kansas 

Mr. Paul Kopydlowsk.t 
Page 3 PACE Project Number : 890530514 

PACE Sample Number: 177810 
Parameter !lo1ts HQl Je:r- v-\ 

QQf.ANIC ANALYSIS 

VOLATILE ORGANIC COMPOUNDS IN SOIL GAS 
D1chlorod1fluoromethane ppm 0. 21 
01chlorod1fluoromethane ppm 0.22 ND 
1,1-01chloroethylene ppm o.os ND 
c1s-l ,2-D1ch1oroethylene ppm 0.03 ND 
trans-l,2-d1chloroethylene ppm o.os ND 
Ethyl benzene ppm 0.01 ND 

tetrachloroethylene ppm 0.02 NO 
Tetrahydrofuran ppm 0.02 NO 
Tr1chloroethylene ppm 0.02 ND 
Toluene ppm 0.01 NO 
Xylene, total ppm 0.01 ND 

NO Not detected at or above the MDL. 
MOL Method Oetect1on L1m1t 

1710 Douglas Drive North a MlnMapolia, MN 55422 o Phone (612) 544-5543 
an equal opportunity employer 

177820 177830 
0-2 0-3 

ND ND 

NO ND 
NO ND 
NO ND 
ND ND 

NO ND 
ND ND 
NO NO 
NO NO 
NO NO 



REPORT OF LABORATORY ANALYSIS 

June 20, 1989 

Offices: 
Minneapotis, Minnesota 
Tampa, Florida 
Coralville, Iowa 
Novato, callfomia 
Leawood, Kansas 

Mr. Paul Kopydlowski 
Page 4 PACE Project Number: 890530514 

PACE Sample Number : 177790 
Tr1p 

Parameter lloJts _MOL. BJaok 

ORGANIC ANAIYSXS 

VOLATILE ORGANIC COMPOONOS IN SOIL GAS 
01chlorod1fluoromethane ug so NO 
1, 1-Dtchloroethylene ug 10 NO 
cts-1,2-0tchloroethylene ug s NO 
trans-1,2-d1chloroethylene ug 10 NO 
Ethyl benzene ug 2 NO 
tetrachloroethylene ug s NO 

Tetrahydrofuran ug 3 NO 
Tr\chloroethylene ug 5 NO 
Toluene ug 2 ' NO 
Xylene , total ug 2 NO 

NO Not detected at or above the MDL. 
MOL Method Oetectton L1m\t 

The data contatned tn thts report were obtained ustng EPA or other 
approved methodologtes , All analyses were performed by me or under 
my dtrect supervtston. 

~e~ 
Dennis R. Seeger 
Organic Chemistry Manager 

1710 Douglas Drive North o Mlnneapolla. MN 55422 a Phone (612) 544-5543 
an equal opponunity employer 
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oboratories, re. CHAIN-OF-CUSTODY RECORD NO. 9232 . 

1710 Douglas Drive North Min11eapolis. MN 5~22 612•5.44-654.3 

PROJECT LOCATION NAME OF Cl.lENT PROJECT TEl.EPHONE NO. PROJECT NUM8ER 

-5kJJcl1/&n (1,fv Lc,rv;/t,/J CHM- 41-1" r~wl~ ( (dJ i)~ 73~ctl11 .,.1foJ I - I z 3 
. 

.J Ill Ill ... TRANSF ER NO. & CHECK < ·~ 8 0 J 
ITEM SAM,t f TIME i.o. Of cc i 3 l ~ SAMPl.E OESCRIPTION 
NO. NO t Ollt AOI( llS Ill ;! It z ... < 

\; ' 1 2 3 4 5 6 1 Ill w z ► g Yri C, ~ u 

1 u -). ti/.·~ 1 X 4Hb1rVlt A., lttl~~ -~-li.Jd .L 
( / 

2 o-1 J5:oa 1 'I- I I ~l 
,• ,, ::. ~ L I 

-
3 0 -~ 1'/.'55 1 'I ,, ~Cc-~o 8~ ,, ✓ - 1:/-7-,~ L 
4 o-3 111·5, 1 y, ,, g~ ,, 

~/7.J~J_ 
(✓ 

::: 

1~ •• 
Voe. 1

..c'.. 
5 ·-- l1ft.~ /v zoh}e. n<.. /)p(' "- ~ .. -( I 
6 ~ o, J C,t"; ~ /l(i\l"edu vP 

J I 
7 

-
8 

PERSON RESPONSIBLE F.OR SAMPLE COLl.ECTl()N AFFILIATION TRANSFER I TEM TRANSFERS ACCEPTED DATE TIME 

(-1' Aua.~nlt~, ~~ . ~ n l.{ l~'tf;1-J 
NUMBER NUMBER RE LINOUISHEO BY BY 

1-'1 l!J.IY!.1 ~ ~'JIA{J I~ I • 

DATE • k u I TIME 
1 -pJ) /~ · , I/./: j ( ' 

5 1 ,;i :;/a·u l5:3o 
2 

PURPOSE OF ANALYSIS tuw hack of front shftt if needed! 

3 

4 

,. 
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bboratories, nc. CHAIN-OF-CUSTODY RECORD NO. 9231 . 
1110 Oouglos °''"'' North Minn•PGlit, MN 5542'2 612-544-5543 

PROJECT LOCATION NAME OF CLIENT PROJECT TELEPHONE NO. PROJECT NUMBER 

5/-i'r ,t;} ~/tlt1 /1;/v Lc,,t-1df; // f:f-{J1- AJd (ff, fe~-1,c.i_ r,o 1i) i 7 3 -()'(7 9 .. iS'ud7 _, , 2 VI .., w w w "l TRANSFER NO, a CHECK < j CJ 0 ..I 

~ 
ITEM $A~,lf 

TIME 110. Of a: 0 i .:: SAMPLE DESCRIPTION 
NO. 110 COltlAIIIUIS w < 

~ < z ... .., 
4-, -;-JlV 1 2 3 4 5 6 7 .., .., 

► g (!) :E i u 

1 ll-3 /6:)~ 1 i Am b, c-vrl II, r--
' f , • 

✓ ' t/...-....,-1) = !59,,r,. L ·, 

2 D-tf /f.>:J~ 1 x ' t 7~- " - 59.{&/f:iL I -

3 0-5 /l,:11 1 y. I I ·,lR ,. - 67.;JJ. L j . ' - ,_ 

41 -5(j J/s, :/, 1 'j 
,, 1~ " ~ 55.fil I I :.., ~ 

I ~1g ✓ 5 D~G t~:o< L) 1 ~ 
,, ,, -:::: lo'f. .~3L 

1 ~°I ..,;,r P1~.,,;,. 
'- - ,_ 

6 1'i•( 
11:oi 1 1AVJG!v2~blc. ✓ . 

.Al. - ""l,,i liOf" '" 6~ 111-, v kr11 = JJ/4 I 

. 
I I 

7 ~. I c~~ llrocec:lu,e. I 
\ J I 

. 
8 

PERSON RESPONSIBLE FOR SAMPLE COLLECTION AFFILIATION TRANSFER ITEM TRANSFERS ACCEPTED 
DATE TIME 

/ 1 JJ,, ~ f:.-A ~ ~ . t:Jf.v.,.,..'< €/{i'/ 
NUMBER NUMBER RELINQUISHED BY ev 

C J ,111~ •Mt.(. ;1~ s;. 1 1-5 , ."J , •• "~ c:. /i-/- ·5 ' DATE / u ITIME '6 . ,t::;.. .,_~ I l , • . t • 

5/<9rs, I-Ji</ Ii . -1/::> 
2 PURPOSE OF ANALYSIS fuse hadt ol hOftl stlNI if nNd«JI 

'3 

4 

.. 




