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Dear Mr. Piotrowski: 

The purpose of this correspondence is to provide a summary of the first quarter results of the 
1991 ground water monitoring program conducted by Delta Environmental Consultants, Inc. 
(Delta), at the Amoco Oil Company Terminal located in Superior, Wisconsin. In addition to the 
recently collected data, this correspondence contains a summary of previously reported 
information. 

Ground Water Elevation Collection 

Ground water elevation data was collected on January 30, 1991, from all monitoring and recovery 
wells except MW-28, which was unable to be accessed. The water level data sheets for this event 
may be found in Appendix A. A summary of all ground water elevation data collected at the site 
is presented in Table 1. 

The ground water elevation data indicates that the water table lies approximately 17 to 19 feet 
below ground surface. Hydrographs constructed from this data (Figures 1 and 2) indicate that 
only minor fluctuations in ground water elevation have occurred over the course of the 
investigation. 

A summary of the free product layer thickness in each monitoring well is presented in Figure 3. 
The data shows that the observed product thickness may vary considerably both across the site on 
a given measurement date and over time at a given measurement point 
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A ground water contour map (Figure 4), prepared using the January 30, 1991, data, indicates that 
ground water flow is variable across the site, most likely the result of variable infiltration within 
the containment berms. The primary flow direction is to the north-northwest, with the average 
hydraulic gradient ranging from 0.0035 to 0.0046 foot per fooL When comparing this contour map 
to previous maps (not presented), it is apparent that the ground water flow direction and gradient 
do not exhibit significant seasonal variations. 

Ground Water Sampling and Analysis 

Ground water samples were collected on January 31, 1991, from all accessible monitoring wells 
not impacted by free phase product. Ground water samples from these monitoring wells were 
submitted to the Amoco GMS laboratory for benzene, toluene, ethylbenzene, xylenes, and total 
hydrocarbons as gasoline analyses. In addition, ground water samples from six selected wells 
(MW-6, MW-9, MW-15, MW-16, MW-17, and MW-30) were submitted to PACE, Incorporated 
(PACE), for analyses using EPA Methods 601, 602, and 610. Analytical reports from both 
laboratories may be found in Appendix B. Summarized results of the analyses are presented in 
Tables 2, 3, and 4. 

These results still indicate that dissolved hydrocarbon contamination exists both on and off site. 
The successive ground water sampling events suggest that the dissolved hydrocarbons are 
migrating very slowly in a hydraulically downgradient direction to the north-northwest. For a 
further discussion of the ground water chemistry results, please refer to Delta's Supplemental 
Remedial Investigation Report. 

As mentioned above, two different laboratories have been used for project analytical work. The 
results obtained from both the Amoco GMS laboratory and PACE show very similar results 
(Table 2). 

Future Monitoring Plans 

Quarterly ground water monitoring will continue with ground water elevation data collection 
during April 1991. 
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· If you have any questions or comments regarding this information, please feel free to contact me 
at (612) 636-2427. 

Sincerely, 

DELTA ENVIRONMENTAL CONSULTANTS, INC. 

-;:>........,_~.&-,E> '-· .. 
PaulL. Brookner, P.G. 

pn;c:~ 

J~~ C. Grams 
Project Manager 

PLB/jmp 

cc: Mr. Erv Johnson - Amoco Oil Company 
Mr. Kevin Heaton - Amoco Oil Company 



bee: Ms. Karen Severson - Delta Environmental Consultants, Inc. 

I 
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TABLE 1 

Ground Water Elevation Summary 
Superior Terminal 

Superior, Wisconsin 
Delta No. 10-88-457 

Well Top or Casing 
Number Elevation (f't) 09L08~ 0Sl18l89 07/26/89 llll6~9 07l25/90 08/14/90 09l06/90 OllOJ/91 

MW-1• 637.68 616.29 616.52 616.31 615.47 615.93 616.18 616.52 615.56 
MW-2• 637.23 616.10 616.47 616.62 616.53 615.82 616.20 616.30 616.59 
MW-3 636.13 618.24 620.33 618.75 618.41 617.87 617.90 619.11 618.17 
MW-4 636.71 617.71 619.66 618.27 617.88 617.44 617.50 618.39 617.79 
MW-5 636.78 617.28 618.72 617.82 617.43 617.02 617.15 615.44 617.58 
MW-6 636.71 616.16 616.56 616.80 616.35 616.16 616.23 616.20 615.77 

MW-7 636.73 615.19 615.37 615.73 615.46 615.37 615.35 615.43 615.75 

MW-8 634.61 613.09 613.57 613.71 613.40 613.11 613.06 613.14 613.64 

MW-9 631.57 616.35 616.48 615.90 617.80 616.07 615.82 616.48 616.31 

MW-10 633.54 615.16 615.44 615.93 615.60 615.18 615.15 615.52 615.97 

MW-11 632.40 614.90 615.04 615.39 615.25 615.10 615.01 615.28 615.41 
MW-12• 633.04 615.61 615.61 616.12 616.32 615.49 616.15 613.81 615.89 

MW-13 636.01 615.94 616.91 616.34 615.96 615.73 615.86 616.32 616.43 
MW-14• 636.31 614.60 614.97 615.36 614.23 613.92 614.26 614.65 614.85 
MW-15 632.65 612.73 613.04 613.13 612.73 612.56 612.47 612.47 611.55 
MW-16 636.17 613.57 613.98 613.79 613.41 613.24 613.18 613.65 613.60 
MW-17 632.83 613.57 614.02 614.24 613.85 613.37 613.33 613.65 613.90 
MW-18 636.71 615.87 616.21 616.45 616.20 615.82 615.87 616.01 616.51 

MW-19 635.29 612.20 611.87 611.91 611.36 611.95 611.65 
MW-20 636.26 616.34 616.09 615.83 615.85 616.28 616.40 
MW-21 637.11 616.58 616.31 615.81 615.78 616.09 616.59 
MW-22• 638.82 616.21 616.17 615.48 615.46 615.67 616.11 
MW-23• 636.73 618.32 618.40 617.80 617.24 618.30 617.98 
MW-24• 638.32 616.86 616.50 615.85 615.46 616.52 616.56 
MW-2.~· 637.49 616.23 615.88 615.42 614.81 615.92 615.95 
MW-26• 635.83 615.34 614.80 614.46 615.83 614.61 615.08 
MW-27• 637.96 615.25 614.19 614.86 615.27 615.15 615.61 

MW-28 638.08 616.35 615.97 615.60 615.60 616.25 NM 
MW-30 632.74 614.76 614.08 613.86 613.94 614.30 614.54 

MW-31 635.05 614.82 614.51 614.11 614.04 614.78 614.51 

Elevations expressed in Ceet relative to NGVD. 
••• Monitoring well not installed at this date. 
NM = water table elevation not measured. 
• Water table elevation corrected Cor Cree phase hydrocarbons using a specific gravity or 0.78. 
jmp.409 1 



TABLE 2 

Monitoring Well Chemistry Data - BTEX Compounds 
Superior Terminal 

Superior, Wisconsin 
Delta No. 10-88-457 

Data Reported as mg/1 

Ethyl- Sum Analytical 
Date Benzene Toluene benzene Xylenes BTEX Laboratory 

I Well No. MW-3 

03(23/88 0.03 0.03 0.02 0.05 0.13 Amoco GMS 
09!21/88 <0.()01 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04!27/89 3.73 5.01 0.049 7.18 16.0 Amoco GMS 
08!29190 0.128 0.236 0.034 0.858 1.26 Amoco GMS 
01}31}91 o.ou 0.003 o.ou 0.049 0.106 Amoco GMS 

Well No. MW-4 

03(23/88 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
09!21188 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04!27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29190 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01}31}91 <0.001 <0.004 <0.002 <0.002 0.004 Amoco GMS 

Well No. MW-S 

03(23/88 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
09!21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04!27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29190 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01}31}91 NS NS NS NS NS No Sample 

* Well No. MW-6 st~r~ vocs "" r~ 

03(23/88 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
09!21188 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04!27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29/90 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29190 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
01}31}91 0.003 <0.001 <0.001 <0.002 0.003 Amoco GMS 
01}31}91 0.0026 <0.001 <0.001 NA NA PACE Labs 

Well No. MW-7 

03(23/88 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
09!21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04!27!89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29/90 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01}31}91 <0.001 0.002 <0.001 0.003 0.005 Amoco GMS 
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Ethyl- Sum Analytical 
Date Benzene Toluene benzene Xylenes BTEX Laboratorv 

Well No. MW-8 

03(23/88 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
09/21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04/27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08/29/90 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01131191 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 

~ Well No. MW-9 

03(23/88 0.37 0.17 1.4 1.5 3.44 Amoco GMS 
09/21/88 0.61 0.044 0.29 0.12 1.064 PACE Labs 
04!27/89 0.261 1.28 1.6 3.65 6.79 Amoco GMS 
08/29/90 13.8 14.2 5.71 19.1 52.7 Amoco GMS 
01131191 1.24 0.701 1.30 2.23 5.47 Amoco GMS 
01131191 <0.050 <0.050 0.670 NA NA PACE Labs 

Well No. MW-10 

03(23/88 0.23 <0.001 0.09 0.04 0.36 Amoco GMS 
09/21/88 0.08 0.011 0.003 0.015 0.109 PACE Labs 
04/27/89 0.26 0.042 0.018 0.045 0.365 Amoco GMS 
08/29/90 0.235 0.027 0.069 0.063 0.394 Amoco GMS 
01131191 0.069 0.007 0.015 0.017 0.108 Amoco GMS 

WeD No. MW-11 

03(23/88 0.07 <0.001 0.007 0 0.077 Amoco GMS 
09/21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04/27/89 0.147 0.019 0.018 0.019 0.203 Amoco GMS 
08/29/90 0.069 0.003 0.024 0.009 0.104 Amoco GMS 
01131/91 o.us 0.014 0.040 0.012 0.191 Amoco GMS 

Well No. MW-13 

03(23/88 <0.()()1 <0.001 <0.001 0.01 0.01 Amoco GMS 
09/21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04/27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08/29/90 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01131191 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 

~ Well No. MW-15 

03(23/88 NS NS NS NS NS Amoco GMS 
09/21/88 0.018 0.016 0.007 0.016 0.057 PACE Labs 
04/27/89 0.036 0.002 0.005 0.006 0.049 Amoco GMS 
08/29/90 0.004 <0.002 <0.002 <0.004 0.004 Amoco GMS 
01131191 0.002 0.003 <0.001 0.002 0.007 Amoco GMS 
01/31191 0.0019 <0.001 0.0018 NA NA PACE Labs 
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Ethyl- Sum Analytical 
Date Benzene Toluene benzene Xylenes BTEX Laboratory 

>f;" Well No. MW-16 

03/23/88 NS NS NS NS NS Amoco GMS 
09/21/88 0.77 3.4 0.71 2.8 7.68 PACE Labs 
04/27/89 1.54 2.38 0.358 3.41 7.69 Amoco GMS 
08!29190 0.195 2.34 0.36 3.13 6.02 Amoco GMS 
08!29190 1 3.4 0.66 3.5 8.56 PACE Labs 
01/31/91 0.169 2.869 0.599 3.41 7.05 Amoco GMS 
01131/91 1.200 4.200 6.70 NA NA PACE Labs 

~ Well No. MW-17 

03/23/88 NS NS NS NS NS Amoco GMS 
09/21/88 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
04/27/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08/29/9() <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29190 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
01/31/91 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 
01131191 <0.001 <0.001 <0.001 NA NA PACE Labs 

Well No. MW-18 

03/23/88 NS NS NS NS NS Amoco GMS 
09/21/88 0.055 <0.001 0.001 0.009 0.065 PACE Labs 
04/27/89 0.641 0.027 0.007 0.031 0.706 Amoco GMS 
08/29/90 0.308 0.011 0.01 0.017 0.346 Amoco GMS 
01131/91 0.166 O.OlJ <0.001 0.015 0.194 Amoco GMS 

'1r Well No. MW-19 

07/11/89 0.003 <0.002 0.009 0.009 0.021 Amoco GMS 
08/29/90 <0.002 <0.002 0.009 0.036 0.045 Amoco GMS 
08/29/90 0.0023 <0.001 0.0063 0.035 0.044 PACE Labs 
01/31/91 <0.001 <0.001 0.003 0.003 0.006 Amoco GMS 

Well No. MW-20 

07/11/89 <0.002 <0.002 <0.002 <0.04 <0.01 Amoco GMS 
08!29190 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
01/31/91 <0.001 <0.001 <0.001 <0.002 <0.005 Amoco GMS 

Well No. MW-21 

07/11/89 1.97 0.031 0.027 0.05 2.08 Amoco GMS 
08/29/90 0.045 <0.002 <0.002 0.007 0.052 Amoco GMS 
01/31/91 0.075 0.003 <0.001 0.005 0.083 Amoco GMS 

Well No. MW-28 

07/11/89 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08/29/90 <0.002 <0.002 <0.002 <0.004 <0.01 Amoco GMS 
08!29190 <0.001 <0.001 <0.001 <0.001 <0.004 PACE Labs 
01/31/91 NS NS NS NS NS No Sample 
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Ethyl- Sum Analytical 
Date Benzene Toluene Benzene Xylenes BTEX Laboratory 

-¥-- Well No. MW-30 

07/11/89 2.67 0.282 0.008 0.368 3.33 Amoco GMS 
08129190 1.85 0.293 0.03 0.374 2.55 A."'lOCO GMS 
08129190 1.7 0.25 0.023 0.28 2.25 PACE Labs 
0]}31/91 0.578 0.073 0.003 0.084 0.737 Amoco GMS 
0]}3]}91 0.850 0.100 <0.025 NA NA PACE Labs 

Well No. MW-31 

07/11189 0.003 <0.002 <0.002 <0.004 0.003 Amoco GMS 
08129190 <0.002 0.032 0.005 0.029 0.066 Amoco GMS 
0]}31/91 <0.001 0.003 <0.001 0.003 0.006 Amoco GMS 

Data expressed as milligrams per liter (mg!L). 
Sum BTEX Sum of the concentrations of benzene, toluene, ethylbenzene, and xylenes 
NS Not sampled 
NA Not analyzed 
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TAULE 3 

Monitoring Well Chemistry Data - Polynuclear Aromatic Hydrocarbons 
Superior Terminal 

Parameter 

Naphthalene 
Acenaphthylene 
fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo( a )anthracene 
Chrysene 
Benzo(b )fiuoranthene 
Benzo(k )fiuoranthene 
Bcnzo( a )pyrcne 
Benzo(g,h,i)perylene 
lndeno( 1,2,3-cd )pyrene 
Acenaphthene 

Data expressed as mg/L 

MW-6 

08/29/90 01/31/91 

<0.0015 <0.0015 
<0.0015 <0.0015 

<0.00031 <0.0003 
<0.0002 <0.0002 

<0.00005 <0.00005 
<0.0003 <0.0003 
<0.0001 <0.0001 
<0.0001 <0.0001 
<0.0001 <0.0001 
<0.0002 <0.0002 
<0.0005 <0.00005 
<0.0001 <0.0001 
<0.0002 <0.0002 
<0.0002 <0.0002 
<0.002 <0.002 

All samples were analyzed by Pace, Incorporated. 
Each sample was analyzed using EPA Method 610. 

MW-9 

01/31/91 

0.086 
0.026 

0.0006 
<0.0004 
<0.0001 
<0.0006 
<0.0002 
<0.0002 
<0.0002 
<0.0004 
<0.0001 
<0.0002 
<0.0004 
<0.0004 

0.073 

Superior, Wisconsin 
Delta No. 10·88-457 

MW-15 MW-16 

01/31/91 08/29/'JO 01/31/91 

<0.0015 0.045 0.120 
<0.00015 0.0054 0.056 
<0.0003 <0.00031 <0.0012 
<0.0002 0.0007 <0.0008 
0.00007 0.00008 <0.0002 
0.0014 0.00034 <0.0012 

<0.0001 0.00019 <0.0004 
<0.0001 <0.0001 <0.0004 
<0.0001 <0.0001 <0.0004 
<0.0002 <0.0002 <0.0008 

<0.00005 <0.00005 <0.0002 
<0.0001 <0.0001 <0.0004 
<0.0002 <0.0002 <0.0008 
<0.0002 <0.0002 <0.0008 
<0.002 <0.002 0.0091 

Only those parameters which were detected in one or more wells arc listed on the table. 
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MW-17 

08/29/90 01/31/91 

<0.0015 <0.0015 
<0.0015 <0.0015 

<0.00031 <0.00031 
0.00089 <0.0002 
0.00011 <0.00005 
0.00072 <0.0003 
<0.0001 <0.0001 
0.00041 <0.0001 
0.00092 <0.0001 
0.00083 <0.0002 
0.00034 <0.00005 

0.00075 2 <0.0001 
0.00067 <0.0002 
0.00034 <0.0002 
<0.002 <0.002 

~ .,-v..A... 

MW-19 MW-28 MW-30 

08/29/90 08/29/90 01/31/91 

0.023 <0.0015 0.075 
<0.0015 <0.0015 0.041 
0.0012 <0.0031 <0.00062 
0.0006 <0.0002 <0.0004 

<0.00005 <0.00005 <0.0001 
<0.0003 <0.0003 <0.0006 
<0.0001 <0.0001 <0.0002 
<0.0001 <0.0001 <0.0002 
<0.0001 <0.0001 <0.0002 
<0.0002 <0.0002 <0.0004 
<0.00005 <0.00005 <0.0001 
<0.0001 <0.0001 <0.0002 
<0.0002 <0.0002 <0.0004 
<0.0002 <0.0002 <0.0004 
<0.002 <0.002 0.017 

f§:, 

(~~.) 



Parameter 

08/29/90 01/31/91 

1,2-Dibromoethane <0.004 <0.004 
1,2-Dichloroethane 0.0085 0.0095 
1,2-Dichloropropane <0.0002 <o.Ooii 
1,1 ,2-Trichloroethylene <0.0005 <0.0005 
Chloroform <0.0005 <0.0005 
Methylene Chloride <0.001 <0.001 
MTDE <0.001 <0.020 

Data expressed as mg!L 
All sample& were analyzed by P ACB, Incorporated. 

TABLE 4 

Monitoring Well Chemistry Dala • Volalile Organic Compounds 
Superior Terminul 

Superior, Wisconsin 
Della No. 10-88-457 

01/31/91 01/31/91 08/29/90 01/31/91 08/29/90 01/31/91 

~0.2 <0.004 <0. <0.800 <0.004 <0.004 ------<0.01 <0.0002 _s 0.02 <0.040 <0.0002 <0.0002 ,.._--

<0.01 <0.0002 <0.02 <0.040 <0.0002 <0.0002 ,_._._ ...-
<0.025 <0.0005 <0.05 <0.100 <0.0005 <0.0005 
<0.025 <0.0005 0.140 <~ <0.0005 <0.0005 
<0.05 <0.001 <0.10 <0.200 <0.001 <0.001 
1.70 <0.020 <0.10 ~~<O.CXII <0.001 .......--

Each sample wus analyzed using BPA Methods 601 and 602. ~b~ t5.. 
Only those parameters which were detected in one or more wells are listed on the table. 
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08/29/90 08/29/90 08/29/90 01/31/91 

<0.004 <0.004 2&12... <0.100 
<0.0002 <0.0002 0.0009 
<0.0002 <0.0002 0.0005 
<0.0005 <0.0005 0.0015 <0.012 
<0.0005 <0.0005 <0.0005 <0.012 
<0.001 <0.001 0.0012 <G:i25 
<0.001 <0.001 0.0098 !:.!!9-
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GROUND WATER LEVEL DATA SHEErS 



GROUND uatER LEVEl PAIA 

PROJECT I Amoco TQ. Ymin 111
1 
Suter/~ r1 WI oeuA '"oJec' No. _ ___,_/_P_---=8~8_----.J'-1~5_.:7 ____ _ 

.1- 3 () - ? I RECORDED BY I _m__;_/J____;L;;__ ___ _ DAlE I 

•.....•.•..•......................•......•...................•..............................................•.........•.•................. 
I I 

RErERENCE DEPTH lrREE PRODUCTf 
UEll NO. TIHE ElEVA liON To o.u.• ElEVA liON 

•••••••••••• •••••••••••• ••••••••••••••••• ••••••••••••••• ...•.........•... 

/8.9Z 
I rn u'- 4 /2:/L( l> ~~ 1. •.• -1 I L, I .-l . ·1 'I 

S" /7..:21) t_ , :~ ~., . ' l 2 I~. -zo 7 C8 lv ' 'l . ~::> 
I -
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1
1 '1 7.. I. o lv I~::> ll 
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1 s :z o' 3o _j_"\ ~ 20 io 3 :1. . 'l '-1 LiL.f . .S~I 

\) l'-l~30 lu 3 I . :~ 7 ------ _j 5 ,2,6 L I~' • . :s I 
• Heesured fro~ top of rlaer unle11 otherwtae noted. 
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.· .. · 
" .. ~ . . 
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GROUND VATER lEVEl PATA 

PRDJECfl DEllA PROJECT NO. /tJ- 89- ¥>7 
DATE I HEASURINQ DEVICE& Jv,{.J',,.f,.-f-t,_.-Ti'c-t.I{!/.I'"PJ~ 

I I 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

REfERENCE OEPYH 
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• m co ., 

February 14, 1991 

D. A. Piotrowski 
Amoco Oil Company 
225 N. Michigan 
Mail Code 8603 
Chicago, IL 60680 

• ·-J 
Amoco Corporation 
Environmental Atfairs & Safety 
GroundWater Management Section 
7201 East 38 Street 
Space 7253 
Tulsa, Oklahoma 74145 

GMS 91-176 

Amoco Terminal. 2904 Winter St .. Superior . Wisconsin 

The Groundwater Management Section (GMS) laboratory received and analyzed 
water samples collected from the subject site on 1/31/91. The samples 
were analyzed for dissolved benzene, toluene, ethyl benzene and xylenes 
(BTEX), and (if requested) methyl tertiary butyl ether (MTBE) by capillary 
column gas chromatography. Results are shown on the attached table. 

Please contact the GMS at 918/660-4420 if you have questions regarding 
these data. 

// Pdl! L ·;a1_'t, /!lJf[ 
Kevin P. Heaton 

KPH/sac 
91045ART0254 
Attachment 

J. Grams, Delta -Twin Cities 
G. W. Schmidt - Tulsa .~-
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AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR DISSOLVED HYDROCARBONS 

Location: Amoco Terminal, 2904 Winter St, Superior, WI 

Lab#: 91W0210 Method: Freon Extract 

Sampling Date: 1/31/91 Analysis Date: 2/10/91 

BTEX 
Sample IO Benz Tolu EtBz Xyls TOTAL 

Trip blank NO NO NO NO NO 

Duplicate-! NO NO NO NO NO 

Ouplicate-2 0.071 0.007 0.017 0.021 0.116 

MW-3 0.042 0.003 0.012 0.049 0.106 

MW-4 NO ND 0.004 NO 0.004 

MW-6 0.003 ND NO NO 0.003 

MW-7 NO 0.002 NO 0.003 0.005 

MW-8 NO NO NO ND NO 

MW-9 1.24 0.701 1.30 2.23 5.47 . 
MW-10 0.069 0.007 0.015 0.017 0.108 

; 
MW-11 0.125 . 0.014 0.040 0.012 0.191 

MW-13 NO ND NO ND NO 

MW-15 0.002 0.003 NO 0.002 0.007 

MW-16 0.169 2.869 0.599 3.41 7.05 

MW-17 NO NO NO NO NO 

MW-18 0.166 0.013 NO 0.015 0.194 

MW-19 NO NO 0.003 0.003 0.006 

- 1 -

MTBE 

NO 

NO 

0.03 

0.02 

ND 

NO 

NO 

ND 

1. 70 

0.03 

0.02 

ND 

NO 

0.51 

NO 

0.08 

NO 



I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 

MW-20 ND ND ND ND ND ND 

MW-21 0.075 0.003 ND 0.005 0.083 ND 

MW-30 0.578 0.073 0.003 0.084 0.737 0.16 

MW-31 ND 0.003 ND 0.003 0.006 ND 

NOTES 

1. ND =Not Detected at or above method detection limits. 
2. Unit of data is mg/L. 
3. Benz = benzene, Tolu = toluene, EtBz = ethylbenzene, Xyls = xylenes 

and MTBE = methyl tertiary butyl ether. 
4. Detection limit for benzene, toluene and ethylbenzene is 0.001 mg/L. 
5. Detection limit for the xylenes is 0.002 mg/L. 
6. Detection limit for MTBE is 0.02 mg/L. 

Comments: Septum on vial for sample MW-S was upside down. MW-5 was not 
analyzed. 

Checked By: T. G. Miller 

~· 

; 

- 2 -
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AMOCO CORPORATION: GROUNDWATER MANAGEMENT SECTION 

ANALYTICAL RESULTS FOR TOTAL PETROLEUM HYDROCARBONS 

Location: Amoco Terminal, 2904 Winter St, Superior, WI 

Sampling Date: 1-31-91 Lab#: 91W0210 Method: TPH by GC 

Sample ID TPH as Gasoline TPH as Distillate 

I Trip blank NO NO 

I 
Duplicate-1 NO NO 

Duplicate-2 NO NO 

MW-3 NO NO 

MW-4 NO NO 

MW-6 NO NO 

MW-7 NO NO 

I MW-8 NO NO 

I MW-9 210 mg/L 33 mg/L 

MW-10 NO NO 

I MW-11 NO NO 

MW-13 ND NO 

I ,. 
MW-15 NO 8 

I MW-16 47 14 

MW-17 NO NO 

I MW-18 3 NO 

MW-19 NO NO 

I MW-20 NO NO 

I MW-21 NO NO 

I - 1 -

I 



I 

I 

I 

I 

I 
I 

I 

I 

MW-30 7 4 

MW-31 ND ND 

NOTES 
1. ND = Not Detected. 
2. The detection limit for TPH by GC is l mg/L for gasoline and 

distillate. 

Analysis Date: 2/10/91 Checked By: T. G. Miller 

- 2 -
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GROUNDWATER MANAGEMENT SECTION 
STANDARD OIL (INDIANA) 

ENVIRONMENTAL AFFAIRS AND SAFETY 

FLUID SAMPLE TRANSMITTAL 
AND REQUEST FOR ANALYSES 

ATTENTION: DIRECTOR, GROUNDWATER MANAGEMENT 

~
ESEARCH CENTER 
502 E 41ST ST. 
ULSA, OKLAHOMA 74135 

4..EASE PROVIDE COMPLETE INFORMATION 
:>ENTIFY ALL ESTIMATES 

I 
lt DISSOLVED HYDROCARBONS 

aNALYSES REQUESTED: 0 PRODUCT IDENTIFICATION 

RIORITY REQUESTED: URGENT 0 ROUTIN 

FROM:(ORIGINATING LOCATION) 

OFFICE: /)e Jf<.~ EY1v;·,.,..,.., 1"11 oJ...,-J... J ( l)n ~, )1-~ 

~LE=--~'-~--~8_s_-~4~S_7~'~-5~---------
SAMPLE NO. I 'I mo~t+"'v (,V~ t{ )-
RESULTS TO: Kei(Vtl\ f. H~ at~~ 

DATE RESULTS REQUIRED IT S It p 

l OCATION SAMPLED: 

REGION ___ L._lJ_,jt._: ..-S'"__,;:;C.....;;;.o..;.../')..;.....;:;$"_;_V1....;._ ____ DISTRICT ~ ,· V'1 c i + 1' e (' / J11 t1..J 

~CtUTY _______ S ____ v~,~~~~v~,·-o~~--t?~~~~o~~~·~Q-~~~~~~~~~~~n~·~'---------------
LOCATION ADDRESS 2 Cf 0 "f W;/74t c.- "S+. 
I }}J~ 5 ' 

TATE -----~-~------~---CITY __________ ._vJ?~.-_4 ____ v ____ lo ____ ~----------

iERVICE 
-/1 I ( JL1 

_ STATION NUMBER fV _ /7 

:AMPLE TYPES: PRODUCT 0 WATER }2! 
OTHER -------------------

10. OF SAMPLES FROM TESTED INTERVAL OR LOCATION 

OLL.ECTED FROM: OBSERVATION WELL;![· RECOVERY WELL 0 WATER WELL 0 SEPARATOR 0 

/9 

.ANK 0 PIT 0 STREAM 0 DISCHARGE POINT 0 WATER TAP 0 OTHER ------

1
1
ATE COLLECTED I /31/11 . BY /IJ l k.R. L e ~ DEPT. Gn vi""".,.'" e1 tot ( 5~,7 I. 

gATE SHIPPED 2/J/Cf/ BY IJ1,.-h,.~~.. L-ef.. VIA fe.i.~tr-~ r.er 

IAMPLE DATA: FLUID SAMPLES FROM -.::..:::.~...:...;....;._..:_~~~...;.....;.--FORMATION (IF KNOWN) 

INTERVAL SAMPLED TO __ -____ Q FT UTHOLOGY _ _,;c;;...;J..;...~..:.-::Y,._-------
IDDITIONAL INFORMATION 



A Delta Sample IdentifiCation/Reid Chain of Custody Record 
Environmental ~ Con•uHanb,lnc. 

Profect: B moc.P Tt.rm/r.q I I S vI) f!ri"r I WI 
Shipped by: o~ /1-q E, v: ron m ."'~f.l c~,... <u FF"._f+$ ~ 7;,,.. 
Shipped to: Rm•co Oil /~ms 
Comments: S~nJ ,....«-s-a.; 11-r t. P~tul 8,-o><.>knttY"' 

lemplng 
Point Location field 10 II 

W.O. I [o-s3-4S7!J. 
Attention of: J'Q u / 8 y-.,~ k II f 1-
Hazardous materials suspected? (yes/6) 

Semple No. of ANfpfe 
Date ~ ContellleN ........ 

()1W-3 Superior. /,V~ 
13/lJI- /~$"7 /-31-9/ /12.1 /- 'lqlft 

BTEX 1 'THC. 
S'l$1- 3 mrr;e I TPN 

{Yl W ·- y 131tfi-~1SS 
: , 

I 
3'1S1-

111w- 5 I 3 I 'f I ...:. 0 3 !'CJ 
B'IS7- 5 

mw- b 13111- D14tcJ 
8'lS1-' 

(}Jw--7 ~~,11-0«tjS 
'I S1-

{YllV-8 131,1 -D\'1"2.. . 
8LIS1-

Ov p I/ t: qtt "I ISI11 -117~o., 
B '-1 s I - fJ "' I 

mw-~ 
13111- /~2.0 

"'"' \L. 84~7--q \J~ ,., 
""' ~ '"~ 

Samplefis) (signature) 
~oW ().J_u 

Field 10 ,......,_lrr. flee."" lrr. 0.../l"lrM ComiMnla 

A~ 0 ~J41V {. 0)1~~ d-~ !JlltLI~<..:LA ~' '1 -1/ 71 

Sealed for shipment by: (signature) OJl;;JLv,' a-~ oate{Time 2:oor~ 1 1.-1-11 Shipment method: r;_J~~q I B~,,.~ ~ 
RecefVed for lab by: (signature) Date{Time Comments S ~ 4 ) Y fj. 2./3 

*@~F~??s =-e 'L v e s: ±-c Dl ) 
Recetmg Labol8lol y: PleiN return ortg1n81 fonn after elgr*'ll for rec*pt of ....,.... - - - - - -



A~ DeHa Sample Identification/Field Chain of Custody Record 
Environmental w... Con•ultants, Inc. 

Project: 11 m o c o Te I" In ,· Yl tt J , S v TJ e y i o r ~ tt.lL 
Shipped by: {}tit• Env:t'#t'lmenft~l 'C~n~v/t~,r~ '~Inc. 
Shipped to: Am-c.o ~il /1111S 
Comments: StnJ 1-t.~l.l/f~ f", l'<tvl 8rt~,_J<,tt_r 

SampMng 
Point LOCIItion Field ID II 

(VJ W- fo >vft vi•r" wz 1'9,ql- /3StJ 
81/$7-io 

/Yltv -II ) I :l/tfl -/3D, 
8'/S?-// 

Ou I) J i <-41ft. ~~z I'!!JI<fi-DP.~o 1J 
8'15 7- v, 2 

/11W-/3 
,~,,,_ /11/0' 
1'1~7- i3 

!J1 Lv -I 5 
1'3111- /22S 
8'1~1-/S" 

/)1 w- /{, I 3 I q I - I'"~ 

g4s7- '' 
/}1 w- /7 131'11- Jo:J5 

8tfS7- I? 

111 w- I 8 I"':JI9t-/31JS' 
~ ""' ..J, 8'1$'-,-18 

Samplerts) (signature) 6/4~/l~ d~b 
FlekiiD Reltnqulehed by: (~) R~by:( 

0 ") cJ bov..( tf}J~~ (),~ ~!vd-~ ~ /( ' ,L, ·, 'A V.A. I . 

v . , 7/ 

W.O. If J0-8S-'-IS7/J 

Attention of: /)'-fv{ /Jr-vo/c.nf. v 
Hazardous materials suspected? (ye~ 

Semple No. of AMIIJ ... 
Date Type Cont81Mr!J Requhd 

/-3/-,, /1'Z. 0 1-Yofhl 8Tii)( 1 Til~ 
lh.T" 8 E I TPH 

1 ·1 

,.., 
"..I ~ ttL J.J .. 

) D ... (Tlme Comment8 

.t .. '/L fl 

Sealed for shipment by: (signature) tmkfJ~ Qr~ Date{Time 2Joo/J~ t'l--/-1/ Shipment method: Fr:..J ~,.,~ l E~"~s$ 
~· s~.-1 ~~ -11 Z/3 Rocotvod lo' lab by' Enat"'o) Date {Time Comments 

c_e_l v~ d-e~~ * bhv-~mqfc,hms 
"---""""-------------... 

Receiving Laboratory: Please return original fonn after signing for receipt of samples. - - - - .. - - ·-



A Delta Sample ldentifteation/Field Chain of Custody Record 
Envlronmentel ~ Coneultente, Inc. 

Profect: IJ~:c.o TeYhlt~.,l 1 ~vp~~~' ~i~ /J/1 
Shipped by: ~t: ~~~#,6 "'s; . ~ -.ll ;_. ~t·" ts,. Io c_. Shipped to: 
Comments: "l. ~ t:e v S ~ ell Pr-o•k. ~r . 

..nplng 
Point locetlon field 10 # Dete 

111 Lv - /r S v p.Jt .,- I o v / LV): l31V I- /I Sl 
/-~1-9/ 8'15"7- 19 

1>1 ~u- 2" 
( /3191 - JO 2'/ 

-8'1S1- 2D 

fJ1 ~~~- 2/ 13 1 Cf 1 - · I Yo '( 
8'#S 7- L./ 

/)1 LV'- 30 /1/,, -1'/~D 
8l#S7- '3t11 

llJ ~u -3/ 13/tf I - //OS 
I 8'1 S7 - 31 

Tr-. v~ I BJ'~,.,Jc l J, r,~. Vf. I Bl•n}:. .II. 

S.mp.r(s) (slgneture) ~().._J, Cllu_ 
field 10 lbr. ... u ..... br. 

f}s 1/h"vf.. P}t~ {1). A J:,/,tJ7---~~~ 
v 77 

W.O.# /0-88- 'IS?/} 

Attention of: f'., v / 8 r-o., k 11 t Y 
Hazardous materials suspected? (ye~ 

...,.,.. No. of Anafple ...,. Contelnera ,...._. 
liz 0 1-tto~l 

GTE)( 1 THt:. 
lh TilE I TP# , 

I 

.L. J~ I 
Frf!.oh /-2.f~tt/ l J~ 

' 
~ . 

I 

o...mme c-...... 

~ -t/ ·f/ 

Sealed for shipment by: (signature) t?t, u {), ~ A a,. ;:/..tu_ oate{Time 'Z :oo, ,., ~1.-/- f I Shtpmen1 method: f e J ~ vq I E ~ ~>~~.r. 
Oate{Time r ( Comments 5\!.of ~.ll..~ -#! 2/3 

, 
ReceiVed for lab by: (signature) 

~ ~ ~::2f::Y r~ ~ v es ±:3 ) . 
- - Recetvtng ~~f! ~ .. ~original fot1" JJL- 'IJ:.~ .......... ·- ....._ ·- - - -- - -



[GMS] 9 91W0210 
ifported or• 8-FE'S-1-=?91 .:tt 14:(,~) 

~ditied on 8-FEB-1991 at 13:59 

I L~st Ru~ Seque~ce F~1e 

I 

ANALYST NAME .••.••••...••••••••• ZSTN01 
Lifr1S ANALYSIS !D •••••••••••••••• 1-31-91 
Amoco Terminal, 2904 Winter St, Superior, WI 

ANALYSIS INFORMATION 

An::~o1ysis r.ame ..••••••••••••••.•• 91W0210 
Method name ••••.••••..•..•••••.. MBTEX 
C:llibr::\tion name •.•...•..•.....• MBTEX 
Calibration sequence •....•••.... Sequential Standard 

SAMPLE SUMMARY 

~MPLE 

NUMBER 
LIMS ID SAMPLE NAME 

I 1 
2 

Trio b 1:~r.k W0210A Amoco Termir •. :t1, Superior, 
Dup 1 ic.:t te-l W0210B Amoco Termin::\1, Superior, 

I ~ 
Dup1ic.:tte-2 W0210C Amoco Termin:~l, Superior, 
MW-3 W0210D Amoco Terminal, Superior, 
MW-4 W0210E Amoco Term ir,::\ l, Superior, 

6 MW-6 W0210G Amoco Termin.ll, Suoerior, 
·7 MW-7 W0210H Amoco Termir.a1, Sucerior, 
8 52 STD BTEX:0.025 & MTBE :0. 125mg/ 1 
9 MW-8 W0210I Amoco Termin.11, Superior, 

10 MW-9 W0210J Amoco Termin:al, Superior, 
11 MW-10 W02101< Amoco Terminal, Superior, 
12 MW-11 W0210L Amoco Termin.:tl, Superior, 

I 
13 
14 
15 

MW-13 W0210M Amoco Termin.:t1, Superior, 
MW-15 W0210N Amoco Termin-11, Superior, 
MW-16 W02100 Amoco Termir.a1, Superior, 

16 MW-17 W0210P Amoco Terminal, Superior, 
17 MW-18 W0210Q Amoco Termin:a1, Superior, 
18 S2 STD BTEX=0~025 & MTBE:0.125mg/ l 
19 M~aJ-19 W0210R Amoco Terminal, Superior, 
20 MW-20 W0210S Amoco Termin:al, Superior, 
21 MW-21 W0210T Amoco Term in .:t 1 , Superior, 
22 MW-30 W0210U Amoco Termin.:tl, Superior, 

L~3 
MW-31 W0210V Amoco Termir •. :tl, Superior, 

S.:tmp le n.:tme Bo LIMS Id 

1 W0210A Amoco Term in 43 Trip blank 
2 W0210B Amoco Term in 44 Duplicate-1 
3 W0210C Amoco Term in 45 Duplicate-2 
4 W02100 Amoco Term in 46 MW-3 
5 W0210E Amoco Term in 47 MtaJ-4 
6 W0210G Amoco Term in 48 MW-6 
7 W0210H Amoco Term in 49 MW-7 
8 STD BTEX:0.025 ~( MTB 50 52-

~..;I 

WI 
WI 
WI 
WI 
WI 
WI 

WI 
WI 
WI 
WI 
WI 
WI 
WI 
WI 
WI 

WI 
WI 
WI 
WI 
WI 

P:~qa 1 



[GMS] 9 91 ~.tJ021 (l 
~~ported on 8-FEB-1·?91 ·'l t 14:(11) 

oditied on 8-FEB-1991 ·'l t 13:59 

L. S-'lmole n.~mo: a., LIMS Id 
9 W0210I Amoco Term in 51 i'r1l&J-8 

10 W0210J Amoco Term in C'~ ·-·- MW-9 
11 ~tJ021 OK Amoco Term in 53 MW-10 
12 W0210L Amoco Term in 54 MW-11 113 W0210M Amoco Term in C':' M~tJ-13 ._1._1 

14 W0210N Amoco Term in 56 MW-15 
15 W02100 Amoco Term in 57 MW-16 
16 W0210P Amoco Term in 58 MW-17 
1-. ' W0210Q Amoco Term in 59 MW-18 
18 STD BTEX:0.025 ~~ MTB 60 52 
19 W0210R Amoco Term in 61 M~tJ-19 1 . .,.-~ W0210S Amoco Termir• ........ MW-20 
_,_ 

o..;;. 
21 W0210T Amoco Termir• 63 MW-21 
22 W0210U Amoco Term in 64 MW-30 

13 
W0210V Amoco Term in 65 MW-31 

INTERNAL/DILUTION STANDARDS 

~MPLE 
NUMBER 

I 
I 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

ISTDl 
Att!OUNT 

1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 
1 • l)l)(l(H) 
1.00000 
1. 1)(11)00 
1.00000 
1.00000 
1.00000 
1 • I) (ll) (II) 
1.00000 
1.00000 
1.00000 
1.00000 
1. 00(11)1) 
1.00000 
1.00000 
1.00000 
1.00000 
1.00000 

ISTD2 !STD3 
AMOUNT AMOUNT 

1.1)1)1)1)1) 1.00000 
1 .000<)1) 1.00000 
1.00000 1.00000 
1. 00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1. 00(11)0 1.00000 
1.00000 .:" 1.00000 
1.00001) 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00001) 
1.00000 1. 000<)0 
1.1)0000 1.00000 
1.00000 1.00000 

P:;.qe . .., 
...:. 

DILl DIL2 
AMOUNT AMOUNT 

1.00000 1.00000 
1. 0(H)0(l 1 .OO(l(l!) 

1.00000 1.00000 
1.01)000 1.00000 
1.00000 1.00000 
1.00000 1.000!)0 
1.00000 1. (11)(10(1 
1.00000 1. 000(11) 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.0<)000 
1.0<)000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00t)00 1. 1)0000 
1.00000 1.00000 
1.00000 1.00000 
1 .1)0000 1.00000 
1.00000 1 .0(1(11)0 
1 .00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 
1.00000 1.00000 



(GMS] 9 91W0210~1~1 
Reoorted on 9-FEB-1991 ~~ 22:25 ,. 

I 
AMOCO 

N:O\me 
Id 
Type 
No 

l:ra;j e:c::t.:i..ora Report 

9-FEB-1991 ~t 21:46 

I ! i 

I 

I 

t:l 
z: ("f IJI 0: :J a: a: .J 0: 

:J 0 :J 
(;') ... (;') 

!') 

a: 
a: 
;j 
!J) 

I 
i 
I 

i 

I " ..• :... .... I 

~~I 
~~ 

'-,--:-,-, -.--,"--. -:,-, -,-..~...-, -:,-, • .__; --, -::~. -'""', ( f I I I I I ! t l f I t f 
s.;J iO.O iS.\J ~J.u ,s.u ~u.u 55.u 

Tine \ainuhal 

W0210A Amoco Terminal, Superior, WI 
Trip bl.;mk 
Sample Amount:l.OOOOO 
43 

PEAl< INFOF:MATION 

eak Ri :~~ins Hoht liJ Area uVs ~0 Pi!al: name "' Width 
.,. 

2 8.280 4026 24207 1.0490 SURRl 5.3 
4 11.404 159 i07 0.0008 TOLUENE 4.5 
7 13.469 4081 17830 1.0812 SURR2 4.5 
9 16.311 2740 11786 o. 98".U SURR3 4.3 

lhls 
knowns 913 5480 N/A 

Quantified 11605 54531 3.1121 
fand Total 12518 60011 3.1121 

I 



[GMS] 9 91W0210,2.1 
rportec or. 9-i=E?.-1'?91 .).".: 23: 14 

Ira;j ec:t.i.ora Report 

Acquired on 9-FEB-19~1 at 22:36 

AMOCO 

:tmple 
S.J.mple 

n=tmple 
:~i:tle 

"OG-~'J .. 
I r 

24(i:. .... r > e .. 
L ..., 

2C{l-
::... ~ ~ - t6a: ll) 

c: ~ ~ 
~ 

t2d=-c: - r 
r 

a a: 
4! 
r 

N.:tme 
Id 
Type 
No 

II 
I I I , 
I i 
l l 
I 

,I 
II 
I 
I 

l .. I' I Ill a: c: c: cc cc c: 
~ ~ ~ 
(J) (J) !Jl 

' 
~.IJ .!U.ii 

Tine !n i r.utesl 

W0210B Amoco Terminal, Superior, WI 
Duo lic.:t te-l 
Sample Amount:l.OOOOO 
44 

PEAK INFORMATION 

k RT :uins Hoht liJ Ar~a r.i.Js !II l Pe1k nue 
; 

a.:so 45i7 ~3 1.0305 SURR1 
2 13.489 ·H06 18011 1.0922 SUAA2 
3 16.307 2748 11503 0.9835 SI.JRR3 

nowns 380 2188 N/A 
ntified 11432 53617 3.1063 

Grand Tohl 11812 ssaos 3.1063 

Width 

5.1 
4.5 
4.3 

~.u 



[GMS] 9 91W0210,3,1 
Reported on 10-F~B-1991 at 00:03 

I ra.-j ec::t .:Lora Report 

9-FEB-1991 at 23:24 

2~~ II 

t ! 
_ 24ct 1 

~ ,J II 
;; t j I 

~ t6a- II 
; L- jl ~ l~J I . .:: ;;~=" 1 

s£ I l1 ~ " 

ill J .. ~. ~ 
g,u 0 

' ' 

0 s'.u 0 

I I ! 
0 0 

I • , 

' I I 1 1 f I ' ' I 

lJ.U ,~.u .. ~.v 
Ti 119 !D i nt.Itesl 

AMOCO 

ltmcle 
._ mp le 

Name 
Id 
Type 
No 

W0210C Amoco Terminal, Superior, WI 
Duplic-~te-2 

l mple 
ttle 

m1k RT mins 

1 4.182 

I! 7.707 
8.280 

6 11.476 
3b 13.493 

~ 
14.311 
14.547 

43 1S.Z98 
-7 16.311 

als 
lowns 

tified 
..,d Total 

Sample Amount:l.OOOOO 
45 

PEAK INFORMATION 

Hant tiJ Ar~a uVs Mil Peale na!le 
; 

2154 14071 0.0289 l'liBE 
5i3b 64395 0.0712 BENZENE 
4491 Z35V3 1.01'iS SUAA1 
737 6468 0.0070 iOLUENE 

4441) 24560 1.4893 SI.JAA2 
2557 15002 0.0165 EiHYLEENZeiE 
2320 16139 0.0179 P/M-XYLENE 
522 2977 0.0032 0-XYLENE 

3083 14710 1.2259 5UAA3 

60162 399532 N/A 
20039 181825 3.8774 
86201 581356 3.8774 

iiidth 

6.4 
12.3 
5.3 

11.7A 
4.5 
4.8 
4.8 
4.8 
4.3 

I 
I 
I 

' I J f ,. 

~.v 



Reported on 10-FEB-1991 at 00:52 

I •• :j e c:: t i or. Rep or 1:' 

=quired on 10-FEB-1991 at 00:13 

..... 
> 
5 ._, 

" " 
iii 
c 
1:1 
~ 

c -

28G-' .. l 
~ 

24C.C. 
~ ,r.rr 1 :..;L1: I 
~ i 

t6lf- 1 
' I .. 
I. 

12(}-
r .. 

ad:. 
t 

4d:. 
1-
r 

' 

: i 
II 
II 

ll I . 
I l 

I . 

g I 
,!j J,\i lU.u 1~.u d.u. d~.u ~u.O ~~.u 

loco 
3.mp le N::\me 
•mp le I d 

Sample Type 
n:~ttle No 

ii 119 (n i nut;;! 

W0210D Amoco Terminal, Superior, WI 
MW-3 
Sample Amount:l.OOOOO 
46 

PEAK INFORMATION 

Peak RT mins Hoht uV Area ~Js 

1 4. liS 
10 . 7.702 

1
2 

~; 
"9 
fo 
34 
38 

8.276 
11.41)4 
13.489 
14.307 
14.542 
15.293 
!6.311 

II :als 
Urucnowns 

I nti tied 
nd Tohl 

1748 
67i3 
4441 
679 

4451 
21~8 

TJSi 
12:9 
3824 

49104 
326!9 
81763 

11462 
38158 
23468 
3222 

21649 
10490 
35979 
8390 

27449 

317399 
180257 
497057 

Ill Oil P~lK name 
; 

0.0236 lUBE 
0.0422 BENZENE 
1.016V SUAA1 
0.0035 TOLUENE 
1.3127 SURR2 
0.0115 ETn'YLBENZeiE 
0.0399 P /M-XYLE~IE 
0.0091 0-XYLENE 
2.2975 SURR3 

N/A 
4. 7460 
4. 7460 

Width 

6.4 
5.6 
5.1 
4.5 
4.5 
4.5 
4.5 
S.l 
5.9 



Reoor~ed on 10-FEE-1991 at 01:41 

I ra;j ec:t i.ora Report 

~~quired on 10-FEB-1991 

.•J S.;J iiJ.•j 1~. u d. u .6. '.i .:al. u ~. Q 

li~oco 

l f.mple N.:tme 
imple Id 

S.;unple Type 
::lttle No 

Ti11e (ninut~~l 

W0210E Amoco Terminal, Superior, WI 
MW-4 

: Samole Amcunt:1.00000 
47 

PEAt< INF,JRMATION 

frfk RT ~ins Hght w Area uVs !IO£l Pe1k name 
; 

1 7.702 145 802 :l:: 3~9 BENZ2!E 
2 8.276 4903 25604 1.1085 SURR1 
s 13.489 4935 21592 1.3093 SL'I\lU 
6 14.311 891) 3813 0.0042 EThYLEENZENE 

10 16.307 3579 15400 1.2933 SUAA3 

~~~(~~ 7663 37324 N/A 
~~ntitied 14452 6i210 3. 7061 

nd Total 22116 104534 3.i061 

Width 

5.3 
C::: I 
V•• 

4.3 
4.3 
4.3 



Reoorted on 10-FEE-1991 at 02:29 

IILquired on 

L 
281J-

~ 
24Cf-

~ t 
- Jnrt... 
~ -~-~ 

-; 160: 
§ t 
:: l2d:-- r 

I ra;j ec:t iora Report 

10-FEB-1991 at 01:51 

II ,, 

I 
I I 

a£ 
~ !; 
L -.. ('~ :II 
L lJI,.,. ~ c: 

40- \ ~" a: a: t L;j~ ~ ;j 

~ ~~---~~~v~~------~~~~------~---------~---._---~---------~---~ e'.IJ i ' ' ! I , I I , I ' I I I t I i f I ' ' 1 ! ' I t ' I 

ll~aca 

l fr.mple 
!h.mple 

S:~mple 

='ttle 

Name 
Id 
Type 
No 

J.u Lv.:~ l::.~ d.u ,:.\1 ~v.u ~.u 

W0210G 
MW-6 
S::tmple 
48 

Tir.e (nin:.r.~al 

Amoco Terminal, Superior, WI 

Amount:l.OOOOO 

PEAK INFOF:MATION 

irf~ Rr ~ins Hcht tN Ar!l uVs 11a!L P'!ak name Widt!'l 
,. 

1 7.707 338 2522 0.0028 BENZENE 7.7 
2 a.:so 4604 24020 1.0399 ~1 5.3 
3 13.469 4173 18117 1.0986 SUAA2 4.3 
4 16.307 2979 12.."88 1.0240 SUN\3 4.3 

~:~als 
nO\Tins 114 680 N/A ~ntitied 11994 56946 3.1653 

~rrd Total 12108 57626 3.1653 



... - . ' ' 
Reoorted on 10-FEB-1991 at 03:18 

I ••-:i ec::t .:i..or. Report 

~~quired on 10-FEB-1991 at 02:39 

280-
r 
t 

~ 24ct 
> 

! 20~ 
; ~ -; l* i: 

~ 12~ 
I :A 

;: 

a ~ ~~ 

~ ~ ~ ~ ~~ ~ 
4u IL_~----$~~~s---5~~~~~~~g----~------~------~------~--~ - rJ) 1- \lla,o:~<-'l 
g.u I ' I t I ' ' I ; , I ' f ' ! I ' I I r ! I I t ' t I r ~ 

AMOCO 

I ample 
ample 
j~mple 
I!Pttle 

Name 
Id 
Type 
No 

~.U iu.u l~.u du.u a.u ~u.J JS • .J 

W0210H 
MW-7 
Sample 
49 

Tine !ninut&sl 

Amoco Terminal, Superior, WI 

Amount= 1. I)(H)(H) 

PEAK INFORMATION 

~Wk RT !llins Haht •J.I Ar~1 tNs 11a(L Peak name Width 
.r 

1 8.280 4207 ~~13 0.9S:j0 SURRl 5.3 
2 11.404 4S8 2101 0.0023 TOLUENE 4.5 
3 13.~9 3749 1o346 0.9912 5URR2 4.3 
~ 14.542 612 2747 0.0030 PIM·XYLENE 4.5 
5 15.:93 164 763 ~ O·XYLENE 4.5 
0 16.307 2578 11229 0.9"'J57 SUAA3 4.3 

ttls r- 434 ,.,.~, N/A "o,a 
ntitied 117c9 55199 2.5861 
nd Total 12:1J3 57894 2.8861 



Reported on 10-FEB-1991 at 04:54 

I r • .:; ec:t ior• Report 

lcquired on 10-FEB-1991 -lt 04:16 

'"'lOCO 

==:\mole 
l=:imple 
::;.~mple 

Jfttle 

Name 
Id 
Type 
No 

! • 

:l.U 

W0210I 
MW-8 
s.~mple 

51 

• ! 

\J.U LJ.U t.i. U · 
Tine (ainu~;;) 

Amoco Terminal, Superior, WI 

Amount= 1. t)t)(H)!) 

PE~I< INFOEMATION 

Peak RT !!lins Hant w Area uVs 'lla/L Peak name 
; 

8.276 4543 23~ 1.0277 ~1 ., 13.489 4091 17Gi8 1.0841 51M2 4 

3 16.307 2767 11930 0.9'?42 5UiiR3 

~~als 
Unicno.ns 315 tm N/A 

3ntified 11401 53546 3.1060 
3nd Total 11715 55323 3.1060 

Width 

5.1 
4.3 
4.3 

I ' 

~.'J 



.. .;... .... , • '!I 

Reported on 11-FES-19~1 a~ o~::o 

I ••.:i ect .i..or. Report 

lkoco 
-ample N:~rne 

=mple Id 
S-~mple Type 
::tttle No 

W0210J Amoco Terminal, Superior, WI 
tt1\.1J -·? 
Samole Amount=1.00000 
52 

~· 

PEAK INFtJFMAIION " 
Pea~ RT 111ins Hoht t.N Area u'Js mail ~'!lk na11e 

11 4.173 126338 828640 !. 7042 MTBE 
10 i.927 160540 112Si27 1.2443 BE~IZENE 

12 8.333 265759 1486878 64.3724 SUF;Rl 
24 11.480 112397 646V84 0.7007 iOLUENE 
~3 13.516 221790 134719t) 81.69·~9 St:'RF.2 
37 14.307 167654 1176148 1.2948 ETh'YLEENZENE 
39 14.551 281715 1518720 1.6603 P/M-xYLENE 
43 15.382 64734 501410 1).5407 0-xYLENE 
49 16.360 271150 1923375 160.2911 SUAA3 

lhls 
Unl::novns 9769400 62559424 NiA 
nntitied 1678078 10554173 313.5153 
•.1nd Total 11447478 73113600 313.5153 

• t • 

Width 

. .., o.; 
7.!A 
5.6 
5.9A 
5.9 
7.2 
6.4A 
a.s 
7.2 

· ... - . 

JJ,U 



--- . " " 
Repor~ed on 10-FEB-1991 at 06:31 

I ra;j ec:t .i.ora Report 

~quired on 10-FEB-1991 at 05:53 

ll~oco 
:ample 
3mple 

S:ample 
rttle 

N.3.me 
!d 
Type 
No 

W0210K 
MW-10 
8.3-mp le 
53 

Hf.ti 

!.:1 
z 
Ill 
::. 
.J 
0 
1-

I I I I i ! ! ' 

1~.u .!il. u . 
Ti n& {n i nt.·hsl 

Amoco Terminal, Superior, WI 

Amount:1.00000 

PEAK INFORMATION 

Pe1k RT !llins Haht '.N Are1 uVs 

4.182 
12 7. 707 

=J64 8.280 
l 11.407 
'35 13.489 
~a 14.311 
~q 14.551 
~1 15.298 
46 16.307 

II tl!S 
Unknowns 
nl'ntitied 
II lind Total 

2071 
5537 
4478 
683 

4399 
2455 
2149 

488 
3057 

13561 
62473 
23612 
6005 

24023 
13627 
13016 
2i74 

14700 

380351 
173791 
554142 

:tgil Pe1l: name 
/" 

0.0279 MTBE 
0.0691 BENZE.~E 
1.0222 SUAAl 
0.0065 TOLUENE 
1.4567 5URR2 
0.0150 ETHYLBENZENE 
0.0144 PiM·XYLENE 
0.0030 0-XYLENE 
1.2250 SURR3 

N/A 
3.8398 
3.8:l98 

. ' . 
~u.u 

Width 

6.4 
12.3 
5.1 

11.2A 
4.5 
4.5 
4.8 
5.1 
4.5 

' ! ; 

~.IJ 



.. - . ' ..... ' 
Reoorted en 10-FES-1991 at 07:20 

I •• ;j e c::: t i o •• R e p o ..- t 

illcquired on 10-FEB-1991 at 06:41 

28d:-
,, 

t I ! 
I 

II "' 
240: 

> .. 
g 2lJ~ II ..., 

>. ~ II w - t-""'- I 
ill w\.t- I :: t I ~ 
II rrl- I IJI 
c ""' :: - r Ul 

I Nl r i t;J ::: a a:. I :;: l..~U 
IJI u ~;::: 

j-

lUI 

N z ("f.J:UII!) .. ..,._ 
~ 

£cl:. ~I! ::I 
N )"'( .J £!: -;..;>-

,al al~ .J :!:~x~ 

I Wl~ ~ 
0 ;~6~ (ll 1-

,I ~·J .__ 
I ,...__ . I 

.u 

AMOCO 

tamole N.-ame 
ample Id 

j.ample Type 
1-:'ttle No 

I ! 
.. II LU,!J 1 .u -'U,'J a.u ...... 

Ti:~oa !JirrU:;;) 

W0210L Amoco Terminal, Superior, WI 
: MW-11 

Sample Amount=1.00000 
54 

!=·EAt< INF0Rtr1ATION 

ale RT 111ins Hont •i.J Area !Ns mo L Peak naee 
,.. 

1 4.182 1~ 12101 0.0249 l'liBE 
12 7.702 20342 113222 0.1251 BENZENE 
15 8.276 4622 24449 1.05i6 SUAA1 

-:2.7 11.404 2094 12484 0.0135 TOLUENE 
36 13.489 4308 21915 1.3259 SUAA2 

:38 14.311 7826 30056 0.0397 ETHYLBENZENE 
:39 14.551 11::0 8630 0.0096 P/M-XYLENE 
42 15.298 sso 2534 0.0029 0-XYLENE 

r 16.307 3083 13750 1.1459 SURR3 

~~als 
Unknowns 76656 520629 N!A 
:anti tied 45824 245126 3.7479 
:and Total 122480 765i~ 3.7479 

.:JU • 

Width 

6.4 
. 5.3 

5.3 
S.J 
4.3 
4.5 
8.3 
4.5 
4.3 

~.IJ 



. .:. .. ' ' 
Report~d on 10-FEB-1991 at 08:08 

I 
Ir.;j ec::tior. Report 

=quired on 10-FEB-1991 at 07:29 

I 

'.~ ~. u L!.i. i 1:. u .:!'J. u .::. u ~u.' .::. u 

llhaco 
ample N::tme 
ample I d 

Sample Type 
n:~ttle No 

fi ll9 (; i r.ut~al 

W0210M Amoco Terminal, Superior, WI 
MW-13 
Sample Amount:l.OOOOO 
55 

PEAK INFORMATION 

Peak Ri !ftins Hoht w Area uVs mgll l='e1k na1ne ,. 
1 8.276 .J~99 24003 1.0392 SI.JRRl 
2 13.484 41;9 18091 1.0970 SU!\1<2 
3 1o.302 :E47 12296 1.0247 SURR3 

l~fals 
~~~~ed 

234 1499 N/A 
11605 54391 3.1609 

·::nd iohl 11839 55559 3.1609 

Width 

5.3 
. 4.3 

4.3 



-- .. . . 
on 10-FE?-1991 at 

' 

In~ect~on 

cquired on 10-FEB-1991 at 08:18 

I 

t.U 

I 
AMOCO 

I . 

II 
II 
I I 
II 
II 
I 

Ill 
z 
l:l 
~ 
.J 
0 
!-

1:.u ,u.u 
Tine (;~ i nut;al 

Report 

I I I, t. I I 

! ' I ' 

:u.u 

l--amp le N.-ame 
w·:tiTip le I d 
j-:~.mole Type 
f::'ttle No 

W0210N Amoco Terminal, Superior, WI 
MW-15 
Sample Amount:1.00000 
56 

PEAK INFOF:MATION 

ak RT 111ins Hoht uV Area r.Ns 10 L Peal: name Width 
; 

4.182 327 2113 0.0043 !HBE 6.4 
5 7.702 391 2078 0.0023 BENZENE 5.3A 
7 8.276 4521 23437 1.0147 SURR1 5.1 

17 11.480 270 2498 0.0027 TOLUENE 8.o 
23 13.489 4264 21)549 1.2460 SUAA2 4.5 

:26 14.4il 285 1875 0.0021 P/M-XYLENE 6.7 
~., 

--J4 16.307 3021 13496 1.1247 SURR3 4.5 

hls 
knowns 13130 87674 N/A 
antitied 13079 60047 3.3968 

Grand Total 26209 153721 3.3968 

I 
I 

' I l 



Reported on 10-FEE-1991 a~ 09:46 

I ra;j e:c:t .:i.ora Re:po rt 

..... 
> s ...., 

I >. 
w 

;1) 

c: 
il) 
w 
c: -

,\,I 

I 

U~oco 
tmo~e N:;~.me 

!TIC .I.e Id 
S:amp le Type 

:11:t le No 

~.u HI.IJ 

09:06 

!.:1 
z; 
!.:1 

, .... it 
4V•\I 

r i rt; !zt i nut;;) 

W02100 Amoco Terminal, Superior, WI 
MW-16 
Samole Amount:l.OOOOO 
~~ 
·-'I 

..• 
I=•EAI< INFORMATION .r 

nr ~T mins Hoirt !j.J Arn uV~ 1!10/~ Peak n.1oe 

1 4.178 37627 247067 0.5081 MTBE 
11 7.702 26083 153014 0.1691 BENZENE 

14 8.333 765~ 462425 20.0201 SURRl 
9 11.404 570268 2645303 2.8088 TOLUENE 

36 13.51)2 9844 67419 4.0862 SURR2 

-~ 
14.311 120874 043763 0.59€6 EiHYLBENZENE 
14.542 483542 2141040 2.3688 P/M-XYLENE 
15.293 217380 957:42 1.0440 0-XYLENE 

51 16.3!6 12178 97400 8.1217 SURR3 

IIUals 
Unknowns 1657652 111368TI N/A 
lntified 1~4331 7315039 39.i874 

nd iotal 3211953 18451916 39.7974 

Width 

Q.i 
S.9A 
5.6 
4.5 
6.9 
4.5 
4.3 
4.3 
5.3 

. ' 



U..::. o, o,1 
Oil 10-FEEt-19'?1 

Acquired on 

I 11.'j e c: t .:i.. or. Report 

10-FEB-1991 

28G-
F 

24~ - .. > 

20~ s ... 
>. 

F ~ - ,,a: 
ill 

... 
c 

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

12d:-c -
aJ. I t 
4il-
~ 

I 
AMOCO 

Ltmole N.:\me 
._ mp le Id 

•. :~.mole Type 
ottle No 

.. 
C! a: -"" II, 

I • • r ! 

L~. ;J tJ. :.1 

fi rr9 fn i nt..-t"J 

W0210P Amoco Terminal, Superior, WI 
MW-17 
Sample Amount:l.OOOOO 
58 

PEAi< INFOF:MATION 

lak Ri mins 

1 8.276 
2 13.~9 

3 16.307 

Totals 
lien owns 

antitied 
Grand Total 

I 
I 

Hght ttJ 

4531 
. 4113 
2796 

315 
11440 
11iS4 

Are1 tf./<:. ma[l Peaic n.1J!Ie 
.,. 

23598 1.0212 SURR1 
17817 1.0804 SUAA2 
12004 1.0003 SUAA3 

1891 N/A 
534()9 3.1019 
55300 3.1019 

Width 

5.1 
4.3 
4.3 



(GMS] 9 91W0210.17,1 
Reocrted on 10-FEB-1991 a~ 11:23 

I 
I ra.:i e c:t i.ore Report 

Oil 10-f=EB-1991 at 10:44 

I 

I 
AMOCO 

&mole N.-ame 
~mple Id 
s.~mple Type 
::tttle No 

lJI 
;: 
lJI 
N 
z ... u.., 
aJ:; 

vl,~ .. L 
I I 

lU.'J 
I I I ' 

1~.u ~u.u .u 
fine !Dinut;si 

W0210Q Amoco Terminal, Superior, WI 
MW-18 
Sample Amount:l.OOOOO 
59 

PEAl< INFOF:MATION 

,ak RT :nins Haht tN ~rea uVs taL Peal: name 
,; 

1 4.178 5770 37636 0.0774 MTBE 
12 7.702 2~9 149954 0.16S7 BENZENE 

~~~ 8.276 4051 21520 0.931i SUAAl 
11.409 1b:l5 12435 0.0135 TOLUENE 

3b 13.469 3553 19i23 1.1960 Sl!AA2 

~ 
14.547 ll:ll 12139 0.0134 PiM-XYLENE 
15.302 290 1424 0.0016 0-XYLENE 
16.307 2694 13090 1.09('8 SL'RR3 

llfals nowns 131819 905851 MiA 
Quantified 40442 267651 3.491."'0 

=1nd Tohl 176261 1173702 3.4900 

I 

• ' I :v.u 

Width 

6.4 
5.3 
5.1 
e.5 
4.5 
5.3 
5.1 
4.5 

.J 



Reported on 10-FEB-1991 at l::59 

I r-a ;j e c: t .:i. o •• Report 

?H1 I I' -·r 1 , 

240: I 

~ F I li ..., 20$-
?; ~ I I' 
-; lbt I I I 

.3:t 1:::21 

: t 1 I, I 
;; L I 
c l2Q- I I ~ 

L j ! WI 
I I 1'Z 8~ ~ .u- l:!l 
r i 

1 
tl)o 

~· - ~~ ~ I 
I 

L 'j a: a:-· c: 
4if- ,

1 
c: a::::.:~ 

·~w.. L-~--~=~~----~~~~~J~----~~--~~----~~----~~~ - (I') !JllJl. (,t') 

~ • I ' I : f I f I I J I I 1 t ! I f t 1 I ';j ~.u lu.u L: • .J d.•J !:l.J ~.J.O ~b.:; 

AMOCO 

l ~mole .Jmple I d 

i .,mple Type 
ttle No 

Tin& !:ir.utasl 

W0210R Amoco Terminal, Suoerior, WI 
MW-19 
Sample Amount:l.OOOOO 
61 

PEAK INFORMATION 

' k RT mins Hant I}J Aru tiJs 1110 l Peai< n.ae 

"' 1 8.280 4581 23858 1.0329 SURR1 
2 13.489 -t105 18022 1.09:~ SURR2 

I~ 14.311 59b 2666 0.004i ETifflBENZE?-lE 
14.551 674 3103 0.0034 P!M-XYL2lE 

6 16.307 2888 12473 1.0394 SURR3 

Ills 
Unknowns 4969 23271 N/A 
:tified 12945 60122 3.1715 

d Total 17814 83393 3.1715 

I 

Width 

5.3 
4.3 
4.3 
4 ., ... 
4.3 



·- _, __ , 
Reported on 10-FEB-1991 a~ 13:48 

I 
I r.;j ec::t ior. Report 

cquired on 10-FEB-1991 at 13:10 

I 
' I t t I t I I I ' I f 

,'J ~.'J 1v.v ib,iJ ,u, !J 

.:unple Name 
:~mple Id 

Sample Type 
nettle No 

TiM (ninu~;al 

: W0210S Amoco Terminal, Superior, WI 
MW-20 
Sample Amount:l.OOOOO 
62 

PEAK INFORMATION 

Pe.ak RT :nins Hont liV Area uVs ., 
!IQ/- P-2ak na.1e 

; 

1 i.7iB 125 636 0.0007 BENZENE 
2 8.2i6 4524 2l.,'ry6 1.0207 SUAA1 

I 
3 13.489 4(;84 1i746 1.0761 SURR2 
4 16.307 2i81 11922 0.9935 SURR3 

Totals 
~knO'IIns 166 875 N/A 
:~antiiied 11515 53890 J.()lil10 

Grand Tatal 11701 S4i55 3.()lil10 

I 

I 

Width 

5.3 
5.1 
4.3 
4.0 



,.., '- , l.J ... ~ •• ,.:..' 

Reported on 10-FEE-1991 at 14:38 

I 
J: ra."j ec::t .i.ora Report 

=quired on 10-FEB-1991 at 13:59 

I 

I 
· .J ::~.u iU.u 1:.u ~J.u ~~.u Ju.J ~.:I 

U~oco 

l ::ur.ple Name 
.:ur.ple Id 

S:imp le Type 
_:~ttle No 

TiM l=inut~al 

W0210T Amoco Terminal, Superior, WI 
MW-21 
Sample Amount:1.00000 
·~ ,::, ...... 

PEAl< INFORMATION 

Peak Ri 11ins Haht r..N A~a uVs tail Peak name 

11 ,. 
4.187 297 1821 0.0037 HTBE 

7 7.707 12~.JS 67862 0.07:~ BENZENE 
8 8.280 4246 22186 0.9605 SUAAl 

!1 11.404 587 2637 0.004~ iOLUE.~E 
1" .. 13.469 3748 16253 o.~ SURR2 
13 14.316 1i7 m 0.0008 ETHYLBENZE~lE 

114 14.547 877 3754 0.0042 P/M-XYLENE 
15 15.298 204 909 0.0010 0-XYLENE 
16 16.311 2506 11077 0.9231 SURR3 

ltals 
Unknowns 276a 1m1 N/A 
lantified 

.. ,.c;-::) 1272"65 2.~ o.'t. I • 

:md iotal 27740 145022 2.~..6a 

I 

Width 

6.4 
5.3 
5.1 
4.5 
4.5 
~.s 

4.3 
4.5 
4.3 



[GMS] 9 91W0210,22,1 
~·rpo rte~::i on 10- F EB-19.::; 1 .3. t 15:26 

I r •. "j ec:t i.or• Report 

Acquired on 10-FEB-1991 ~t 14:47 

28C~ 
i I 

/I 
.. 
I 
1-
!.. 

)4{1-

l ..... -...... 
> I. s ,n,.} .., i ! .:,..,-..;-

I >. t I .. - i lll 
tll 16ct :: 
c I t.:: 

I 

II 
N ~ .. 

I 

Q .. .. 
.: 121]--

8~ 
.:: 

I I 1.!1 

~I ie 
:: 

r lll 
:l 

4 
..J 
0 
1-

I~ 
} 1r~ l ij~ \fJ I 1ft 't!W ,jlJ,lA • .II .. J. ,, 

~ i •u 

AMOCO 

ample N::~.me 

S.:~.mple Id 

n=tmole Type 
~i:'tle No 

I I I I 

~.u 
;;; .I 

l\J,IJ 
j ' t " I ! I J 1 I ! 

lJ • .J dl.ti Q,;) 
Ti11e (;imi:ail 

W0210U Amoco Termin~l, Superior, WI 
MW-30 
Sample Amount=1.00000 
64 

PEAK INFORMATION 

ak Ri ~ins Hoht uV Are1 tii's mall Peak nae 
; 

1 -+.187 11726 76940 0.1562 MTBE 

~~~ 
7.702 93b70 522579 0.5776 SENZE.~E 
8.307 682~ 51514 2.2302 SUAA1 

24 11.41)4 12333 66953 0.0726 TOLUE.)!E 
"1 13.4S9 44C:' 24113 1.4622 SUAA2 
~4 

.;a 

14.316 583 3126 0.0034 EiHYLBE.~ZE.~E 
J5 14.551 13...~8 62372 0,!)690 P/l'I·XYLENE 
39 15.302 2605 13315 0.0145 O·XYLENE 

·=H 16.311 3238 15682 1.3068 SURR3 

lo1'als 

r·wns 2~t379 1749417 N/A 
antiiied 148944 836!99 5.6947 
and Tot:1l 406323 2596016 5.5947 

I 
I 

' t t I 

:u.ti 

Width 

6.4 
5.3 
7.5 
4.9 
4.5 
4.8A 
4.3 
5.1 
4.5 

' I 1 

~.u 



(GMS] 9 91W0210,23,1 
Reoorted on 10-FEB-1991 at 16:15 I. 

I r.;j ec::t .i.or. Report 

llcquired on 10-FEB-1991 at 15:36 

I 

AMOCO 

28 
;. 

1-
24(!:. ..... {. > I 

E J(!rt .... 
.. w., ,.. 

~ lol - tea: ,;; 
c t ~ 
lol i. 
c l2Q-.... c 

ad: 
~ 

4U-r 
g ' .J 

Name 
Id 
Type 
No 

I 
i 
I 
I 
I 

I 
I 
' ! 

' 

I 
I 
I 
I 
i 
I 

I 
I 
I 

l 
' ~;.0 i 

W0210V 
MW-31 
s.:~.mple 

65 

.. 
(% 
(% 
~ 
1/) 

l.JI 
z 
UP 
rz 
ZJlll 

Ill l!!JZ 
z C)oliJ 
!.oi l"f..3(.JM 
~ a: ,_: '- = 
..! ~=xl% 
0 ... ""'1;:) 
!- 1/) l.il.•J ~') 

I I 

I I I . I ' I 

tU.U b.:J ;: I .I I 

.::IJ, iJ ,;:,u 
Ti11e !nir.utasl 

Amoco Terminal, Superior, WI 

Amourtt= 1 • (H)(I(H) 

PEAt::: !NF1JF:MATION 

ak RT :nins Hant uV Are~ liJs IOl Peaic nae 
,. 

8.280 4110 21581 0.9343 ~1 

ll 11.404 509 "'':'Q? 0.0025 TOLUE.~E "·-
13.489 3635 1Si48 0.9549 SUF;_., 

~ 

14.311 147 628 0.0007 Ei'HYLEE.~ZENE 
s 14.547 671 300 .. t. 0.0033 P/M-XYLENE 
0 15.298 176 i94 -Q,Q009- 0-XYLE.~E 
7 16.307 2441 10729 0.8940 SURn3 

• tals 
imowns 404 2828 N/A 
antified 11689 547i4 2.7907 

Jf'~nd Total 12152 57002 2.7907 

I 

' I 
; I 

~\1.\1 

Width 

5.1 
4.5 
4.5 
4 "= ... 
4.3 
4.5 
4.5 

! 
I I 

~.u 



I 

I 

I 

[GMS] 13 91W0210T,4,1 
Reported en 11-FEB-1991 at 10:24 

I r •. j -....-. Report 

Acquired on 10-FEB-1991 at 00~ 

AMOCO 

S :amp 1.: Name W0210D Amoco WI 
s.~mp le Id MW-:3 
S-:tmp le Type S :amp 1 e Am o._. •.. 
B•.Jt ... .: le No 46 

P'=AK INFOF:MATION 

Are.:t uVs mg/kq 

C2 2412545 18 DISTILLATE 

Tot::tls 
Unkr.owns 
Quar.t it ied 
Grar.d Tot.:~.l 

4298696 
2412545 
6711241 

N/A 
18 
18 

ANALYSIS SUMMARY 

Method •••••••••••.•••••..••••••• TPH9 
Run sequence .••••••••••••••••••• 91W0210 
Calibration ••••••.•••••••••••••• TPH9 
External gtandard calibration using area 
Uncalibrated peakg use user factor (0.0000) .. 



[GMSJ 13 91W0210T,10,1 
Reported on 11-FEB-1991 at 09:30 

I r • .:j ect ior. Report 

Acquired on 10-FEB-1991 at 05:05 

AMOCO 

S:~mple N::~.me 

S.:..mple Id 
S.:..mp le Type 

W0210J Amoco Terminal, Superior, WI 
MW-9 
Sample Amount:1.00000 

Bottle No 52 

PEAK INFORMATION 

Pe::t.k F'' '. mir1s Area uVs mq/kg Peak n::une 

C1 88649496 205 GASOLINE 
5 5.782 2306558 6 - Cl 
8 7.071 3083444 8 - Cl 

16 9.280 4358996 10 - C1 
21 10.636 2628440 6 C1 
23 11.182 2261076 6 - Cl 
25 11.742 4421957 11 - Cl 
33 13.702 2140701 5 - C1 
34 13.924 2091766 5 - C1 
38 14.693 5006362 12 - C1 
41 15.636 2861509 7 - Cl 
42 15.769 1937991 5 - C1 
45 16.360 2326097 6 - Cl 
4·b 16.591 1958540 5 - C1 
49 17.298 3910164 9 - C1 
56 19.578 3175414 ~· 8 - Cl 

C2 4590963 ,. 33 DISTILLATE 

Tot:~ls 

Unkr•o•o~~n·:s 48771424 N/A 
Quan .. c if ied 93240456 238 
Gr::md Total 142011888 238 

ANALYSIS SUMMARY 

Method •••••••••••••••••••••••••• TPH9 
Run sequence ••.••••••••••••••••• 91W0210 
Calibration ••..•••••.••••••••••• TPH9 
External standard calibration using area 
Uncalibrated peaks use user factor (0.0000) 



'-t ll'Ji.i:O.: U T , 1:: , 1 

on 11-FEB-1991 

!ccuired on 10-FE?-1991 

-tO CO 

I r .. "j ec:t i.or. Report 

at 06:41 

ifrrap le N:~.rrae 
l;unole Id 
"'~mple Type 
Bottle No 

W0210L Amoco Terminal, Superior, WI 
MW-11 
Sample Amount:1.00000 
54 

PEAK INFORMATION 

I L.;~.k RT Are:.. uVs mo/ko 

.,;:::~.ls 

Urli-=:nowns 1863610 
0 

1863610 

N/A 

1
-I.J .:m t if i e d 

... ar.d Total 

ANALYSIS SUMMAF:''f' 

0 
0 

Method. • . • • • • • • • • • • • • • • • • • • • • • • • TPH9 
Rur1 sequence ••••••••.••••••••••• 91W0210 
Calibration ••••••••••••••••••••• TPH9 
External standard calibration using area 
Uncalibrated peaks use user factor (0.0000) 



CGMS] 13 91W0210T,14,1 
R~ported on 11-FEB-1991 at 09:20 

I •• .:j e c: t .i. or. R e p o r t 

Acquired on 10-FEB-1991 at 08:18 

AMOCO 

S-:tmp.le Name 
S::tmple I d 
S-=tmp le Type 
Bottle No 

Peak F:T min-: 

To-l:als 
Unknowns 
Qu.:mtified 
Gr-=tnd Total 

W0210N Amoco Terminal, Superior, WI 
Ml!J-15 
Sample Amount:l.OOOOO ..... 
·-'0 

PEAK INFORMATION 

Are.?. t.Ns 

2254983 
0 

2254983 

ANALYSIS SUMMAF:Y 

mg/L 

N/A 
!) 

0 

Method. • • • . • • • • • • • • • • • • • • • • . • • • • TPH9 
Run sequer,ce •••••••••••••••••.•• 91W0210 
Calibration ••••••••••••••••••..• TPH9 
External standard calibration using area 
Uncalibrated peaks usa user factor (0.0000) 



CGMS] 13 91W0210T,15,1 Page 1 
Reported on 11-FEB-1991 at 09:16 

I ra."j ect .i.or• Re:po rt 

Acquired on 10-FEB-1991 at 09:06 

AMOCO 

S-'?.mple Name 
S-"lmple ! d 
S::-mple Type 
Bottle No 

Cl 

C2 

29 11.404 
41 14.542 

To_:~tals 

Unknowns 
Qu:~mt if ied 
Grand Tot.~l 

W02100 Amoco Terminal, Superior, WI 
MW-16 
Sample Amount=1.00000 
57 

PEAK INFORMATION 

Are:~. uV·= 

20095190 
2650201 
214:3727 
1752275 

17048540 
21847466 
38896008 

ANALYSIS SUMMARY 

mq/L 

N/A 

47 
7 
C" 
·-' 

14 

61 
61 

Peak n."?.me 

GASOLINE 
- Cl 
- Cl 

DISTILLATE 

Method. • • • • • • • • • • • • • • • • • • • • • • • • • TJ:•H9 
Run sequern::e ••..••••.••••••••••• 91W,)21() 
Calibr-'3.tion ••.....•.•..• ;· .•••.•• TJ:'H9 
External standard cali~ration using area 
Uncalibrated peaks us~ user factor (0.0000) 



CGMS] 13 91W0210T,17,1 
Reported en 11-FEB-1991 at 09:18 

I ra."j ect i.ora Report 

Acquired on 10-FEB-1991 at 10:44 

AMOCO 

s.~rnp le N.;~me 

s.~mple Id 
S-:lmp le Type 
B·_:,tt le l'k1 

Pe.:\k F:T m ins 

UnkrnJwr.s 
Qu:3.nt it ied 
Gr.:lnd Tot:3.l 

W0210Q Amoco Terminal, Superior, WI 
MW-18 
Sample Amount=1.00000 
59 

PEAK INFORMATION 

Are.;~ uVs 

2715664 
0 

2715664 

ANALYSIS SUMMARY 

mg/L 

N/A 
0 
0 

Pe:;.k name 

Method.. • . . • • • • . • . • • • • • • • • • • • • • • TPH9 
Run sequence •••••••••.•••••••••• 91W0210 
Calibration •••••••.••••••••••••• TPH9 
External standard calibration using area 
Uncalibrated peaks use user factor (0.0000) 

.. 



CGMSJ 13 91W0210T,22,1 Page 1 
Reported on 11-FE3-1991 at 09:19 

Acquired on 10-FEB-1991 at 14:47 

AMOCO 

Sample Name 
Sample Id 
Sample Type 
Bottle No 

Peak RT mins 

C1 

Totals 
Unknowns 
Quantified 
Grand Total 

W0:10U Amoco Terminal, Superior, WI 
MW-30 
Samole Amount=l.OOOOO 
64 

PEAK INFORMATION 

Area uVs 

2717280 

3422170 
2717280 
6139450 

ANALYSIS SUMMARY 

mq/L 

N/A 

7 

7 
7 

Peak name 

GASOLINE 

Method .••••••.••••••.•••.••••••• TPH9 
Run sequence ••••••.••••••••••.•• 91W0210 
Calibration ••••••••••••••••••••• TPH9 
External standard calibration using area 
Uncalibrated peaks use user factor (0.0000) 



I' 

REPORT OF LABORATORY ANALYSIS 
TH E ASS U RA NC E Of DU A LI T Y 

'-" 

February 20, 1991 

Mr. Paul Brookner 
Delta Environmental Consultants 
1801 Old Highway 8 
Suite 114 
New Brighton, MN 55112 

RE: Delta Project No. 10-88-457 A 
PACE Project No. 910201.567 

Dear Mr. Brookner: 

Enclosed is the report of laboratory analyses for samples received 
February 01 , 1991. 

The organic analyses were performed February 04- 18, 1991. 

A copy of the chain of custody record for the samples and an invoice for 
services provided are also enclosed. 

Please contact us if you have any questions regarding the enclosures. 

Sincerely, 

La~n~ 
Project Manager 

Enclosures 

171 0 OOUQias Drive North 
Minne.,U. MN 55422 
TEL: 112·544-5543 
FAX: 612-525·3377 

Offices Serving: Minneapolis. Minnesota 
Tam~. Florida 
Iowa City, Iowa 
San Francisco. California 
Kansas City, Missouri 

Los Angeles. Ca~fomia 
Charlotte. North Carolina 
Asheville, North Carolina 
New York, New York 
Pittsburgh. Pennsylvania 

An equal 01111011unity Employer 



I 

ace. REPORT OF LABORATORY ANALYSIS 

Delta Environmental Consultants 
1801 Old Highway 8 
Suite 114 
New Brighton, MN 55112 

Attn : Mr. Paul Brookner 

10-88-457 A 

PACE Sample Number: 
Date Collected : 
Date Received: 
Pa rame te r 

ORGANIC ANAlYSIS 

INDIVIDUAL PARAMETERS 
1 ,2-Dibromoethane 
1 ,2-Dibromoethane 

ug/L 
ugll 

PURGEABLE HALOCARBONS AND AROMATICS 
Date Analyzed 
Chloromethane 
Chloromethane 
Bromomethane 
Bromomethane 
Dichlorodifluoromethane 

Dichlorodifluoromethane 
Vinyl chloride 
Vinyl chloride 
Chloroethane 
Chloroethane 
Methylene chloride 

Methylene chloride 
Trich1orofluoromethane 
Trich1orofluoromethane 
1 , l-Dich1oroethylene 
1, 1-0ichloroethy1ene 
1 , 1-Di ch 1 oroethane 

1, 1-0ichloroethane 
trans-1 ,2-0ichloroethy1ene 
trans-1 ,2-Dichloroethylene 
Chloroform 

MDL Method Detection Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ugll 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

NO Not detected at or above the MDL. 

171 0 Oouqils Drive Nonh 
Milneapotis. MN 55422 
TEL: 612-544-5543 

OHices Sming: Mimeapolis. Minnesota 
T ilm!ll. Florida 
low• City, Iowa 

February 20, 1991 
PACE Project Number: 910201567 

10 0044210 10 0044229 10 0044237 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01/91 02/01/91 

....M.QL MW-6 MW-9 =MW=-:..J.J....._5 __ 

200 NO 
4.0 NO NO 

C/02/06/91 c 02/07/91 c 02/07/91 
1.0 NO NO 
50 NO 
1.5 NO NO 
75 NO 
1.5 NO NO 

75 NO 
1 . 5 NO NO 
75 NO 
1.0 NO NO 
50 NO 
1.0 NO NO 

50 NO 
0.4 NO NO 
20 NO 
0.3 NO NO 
15 NO 
0.2 NO NO 

10 NO 
0.3 NO NO 
15 NO 
0.5 NO NO 

An Equal Opportunity Employer 

FAX: 612·525-3377 San Francisco. California 
Kansas City. Missouri 

Los Angeles. California 
Charlone. North Carolina 
Ashev~le. Nonh Carolina 
New Yorlt, New York 
Pittsburgh. Pennsylvania 
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CC. REPORT OF LABORATORY ANALYSIS 

Mr. Paul Brookner 
Page 2 

10-88-457 A 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANAlYSIS 

PURGEABLE HALOCARBONS AND AROMATICS 
Chloroform ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1 ,2-Dichloroethane 
1 ,2-Dichloroethane 
i, 1, I-Trichloroethane 
1, 1 ,1-Trichloroethane 
Carbon tetrachloride 

Carbon tetrachloride 
Bromodichloromethane 
Bromodichloromethane 
l ,2-Dichloropropane 
1 ,2-Dichloropropane 
cis-1 ,3-Dichloro-1-propene 

cis-1 ,3-Dich1oro-1-propene 
1,1 ,2-Trich1oroethylene 
l ,1 ,2-Trichloroethylene 
Benzene 
Benzene 
Dibromochloromethane 

Dibromochloromethane 
l ,1 ,2-Trich1oroethane 
1,1 ,2-Trich1oroethane 
trans-1 ,3-Dichloro-1-propene 
trans-1 ,3-Dichloro-1-propene 
2-Chloroethylviny1 ether 

2-Chloroethy1vinyl ether 
Bromoform 
Bromoform 
1,1 ,2,2-Tetrachloroethane 
1,1 ,2,2-Tetrachloroethane 

Method Detection Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

~1DL 

NO Not detected at or above the MDL. 

171 0 Douglas OriYI North 
Minneapolis, MN 55422 
TEL: 112-544-5543 

Offices Serving: Minnupolis, Minnesota 
T IIIIIJI, Florida 
low• City, Iowa 

February 20, 1991 
PACE Project Number: 910201567 

10 0044210 10 0044229 10 0044237 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01/91 02/01/91 

_M.D.L MW-6 MW-9 =MWu.:-;;..ol_.S __ 

25 
0.2 
10 
0. 5 
25 
0.3 

15 
0.2 
10 
0.2 
10 
0.5 

25 
0.5 
25 
1 . 0 
50 
1. 0 

50 
1.0 
so 
0.3 
15 
250 

5.0 
1.0 
50 
1.0 
50 

9.5 

NO 

NO 

NO 

NO 

NO 

NO 

2.6 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

ND 

NO 

NO 

NO 

NO 

NO 

1.9 

NO 

NO 

NO 

NO 
NO 

NO 

An Equal Opportunity Employer 

FAX: 612-525-3377 San Francisco. California 
Kansas City, Missouri 

Los Angeles, California 
Charlotte, North Carolina 
Asheville, North Carolina 
New York, New York 
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p,~~'· REPORT OF LABORATORY ANALYSIS 
T H E > SS UR4 NCE OF QUAL t T I 

Mr. Paul Brookner 
Page 3 

10-88-457 A 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 1lni.±.s 

nRGANIC ANAlYSIS 

PURGEABLE HALOCARBONS AND AROMATICS 
1,1 ,2,2-Tetrachloroethylene ug/L 
1,1 ,2,2-Tetrachloroethylene ug/L 
Toluene ug/L 
Toluene ug/L 
Chlorobenzene ug/L 
Chlorobenzene ug/L 

Ethyl benzene ug/L 
Ethyl benzene ug/L 
1 ,3-Dichlorobenzene ug/L 
1 ,3-Dichlorobenzene ug/L 
1 ,2-Dich1orobenzene ug/L 
1 ,2-Dichlorobenzene ug/L 

1 ,4-Dichlorobenzene ug/L 
1 ,4-Dichlorobenzene ug/L 
cis-1 ,2-Dichloroethylene ug/L 
cis-1 ,2-Dichloroethylene ug/L 

POLYNUCLEAR AROMATIC HYDROCARBONS-610 
Date Analyzed 
Date Extracted 
Naphthalene ug/L 
Naphthalene ug/L 
Acenaphthylene ug/L 
Acenaphthylene ug/L 

Acenaphthene ug/L 
Acenaphthene ug/L 
Fluorene ug/L 
Fluorene ug/L 
Phenanthrene ug/L 
Phenanthrene ug/L 

MDL Method Detection Limit 
NO Not detected at or above the MDL . 

171 0 Douglas Drive North 
Minneapolis. MN 55422 
TEL: &12-544·5543 

Offices Serving: Minneapolis. Minnesota 
Tampa. Florida 
Iowa City, Iowa 

_.M.QL 

1.0 
50 
1.0 
50 
1.0 
50 

1.0 
50 
200 
4.0 
200 
4.0 

200 
4.0 
0.5 
25 

1 . 5 
3.0 
1.5 
3.0 

2.0 
4.0 
0.31 
0.62 
0.20 
0.40 

February 20, 1991 
PACE Project Number: 910201567 

10 0044210 10 0044229 10 0044237 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01 /91 02/01/91 
MH-6 MW-9 MW-15 

NO NO 
NO 

NO 1.8 
NO 

NO NO 
NO 

NO NO 
670 
NO 

NO NO 
NO 

NO NO 

NO 
NO NO 
NO NO 

NO 

02/11 /91 02118/91 02111 /91 
02/04/90 02/04/90 02/04/90 
NO NO 

86 
NO NO 

26 

NO NO 
73 

NO NO 
0. 63 

NO NO 
NO 

An Equal Opportunity Employer 

FAX: 612-525-3377 San Francisco. California 
Kansas City. Missouri 

Los Angeles. Ca~lomia 
Charlotte. North Carolina 
Asheville. Nonh Carolina 
New York. New York 
Pittsburgh. Pemsylvania 
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~cq~'· REPORT OF LABORATORY ANALYSIS 
T HE ASSURANCE OF QUAl i TY 

Mr. Paul Brookner February 20, 1991 
Page 4 PACE Project Number: 910201567 

10-88-457 A 

PACE Sample Number: 10 0044210 10 0044229 10 0044237 
Date Collected: 01/31/91 01/31/91 01/31/91 
Date Received: 02/01/91 02/01 /91 02/01 /91 
Parameter l..1n..i.t!i. ....MOL MW-6 MW-9 MW-15 

ORGANIC ANAlYSIS 

POLYNUCLEAR AROMATIC HYDROCARBONS-610 
Anthracene ug/L 0.050 NO 
Anthracene ug/L 0.10 
Fluoranthene ug/L 0.30 NO 
Fluoranthene ug/L 0.60 
Pyrene ug/L 0.10 NO 
Pyrene ug/L 0.20 

Benzo(a)anthracene ug/L 0.10 NO 
Benzo(a)anthracene ug/L 0.20 
Chrysene ug/L 0. 10 NO 
Chrysene ug/L 0.20 
Benzo(b)fluoranthene ug/L 0. 20 NO 
Benzo(b)fluoranthene ug/L 0.40 

Benzo(k)fluoranthene ug/L 0.050 NO 
Benzo(k)fluoranthene ug/L 0.10 
Senzo(a)pyrene ug/L 0.10 NO 
Benzo(a)pyrene ug/L 0.20 
Dibenzo<a,h)anthracene ug/L 0.20 NO 
Dibenzo<a,h)anthracene ug/L 0.40 

Benzo(g,h,1)perylene ug/L 0.20 NO 
Benzo<g,h, i)perylene ug/L 0.40 
Indeno<l ,2,3-cd)pyrene ug/L 0.20 NO 
Indeno<l ,2,3-cd>pyrene ug/L 0.40 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 

171 0 Douglas Drive North 
Minneapolis. MN 55422 
TEL: 612·544-5543 
FAX: 612·525·3377 

Offices Serving: Minneapoos. Minnesota 
T 1111111. Florida 
Iowa City, Iowa 
San Francisco. C~fomia 
Kansas City, Missouri 

Los Angeles, California 
Charlotte. North Carolina 
Asheville. North Carolina 
New Vortc. New Yortc 
Pittsburgh. Pennsylvania 

0.069 
NO 

1 . 4 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

An Equal Opportunity Employer 
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~,q~'· REPORT OF LABORATORY ANALYSIS 
TH E ASSU R ANCE Of QUAl iTY 

Mr . Paul Brookner February 20 , 1991 
Page 5 PACE Project Number: 910201567 

10-88-457 A 

PACE Sample Number: 10 0044245 10 0044253 10 0044261 
Date Collected: 01/31/91 01/31/91 01/31/91 
Date Received: 02101 /91 02/01/91 02/01/91 
Parameter Uni..t.s. ....MDL MW-16 MW-17 MW-30 

ORGANIC ANAlYSIS 

INDIVIDUAL PARAMETERS 
1 ,2-Dibromoethane ug/L 100 NO 
1 ,2-Dibromoethane ug/L 4.0 NO 
1 ,2-Dibromoethane ug/L 800 NO 

PURGEABLE HALOCARBONS AND AROMATICS 
Date Analyzed c 02/07/91 
Chloromethane ug/L 1.0 
Chloromethane ug/L 200 NO 
Chloromethane ug/L 25 
Bromomethane ug/L 1.5 
Bromomethane ug/L 300 NO 

Bromomethane ug/L 38 
Dichlorodifluoromethane ug/L 1.5 
Dichlorodifluoromethane ug/L 300 NO 
Dichlorodifluoromethane ug/L 38 
Vinyl chloride ug/L 1.5 
Vinyl chloride ug/L 300 NO 

Vinyl chloride ug/L 38 
Chloroethane ug/L 1.0 
Chloroethane ug/L 200 NO 
Ch1oroethane ug/L 25 
Methylene chloride ug/L 1.0 
Methylene chlor i de ug/L 200 NO 

Methylene chloride ug/L 25 
Trichlorofluoromethane ug/L 0.4 
Trichlorofluoromethane ug/L 10 
Trichlorofluoromethane ug/L 80 NO 
1, 1-0ichloroethylene ug/L 0.3 
1, 1-0ichloroethylene ug/L 60 NO 

1, 1-0ichloroethylene ug/L 7.5 

MDL Method Detection Limit 
NO Not detected at or above the MDL. 

171 0 Douglas Drive North 
Minneapolis, MN 55422 
TEL: 612-544-5543 
FAX: 612-525-3377 

Offices Serving: Minneapolis. Minnesota 
Tampa, Florida 
lowe City, Iowa 
San Francisco. California 
Kansas City, Missouri 

Los Angties. Cilifomia 
Charlone. North Carolina 
Asheville. North Carolina 
New Yorit. New Yoril 
Pittsburgh. Pennsylvania 

c 02106/91 c 02107/91 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 

NO 

NO 

An Equal Opportunity Employer 
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~cq~'· REPORT OF LABORATORY ANALYSIS 
fHE ASSU RA NCE OF OUH i fY 

Mr. Paul Brookner February 20, 1991 
Page 6 PACE Project Number: 910201567 

10-88-457 A 

PACE Sample Number: 10 0044245 10 0044253 10 0044261 
Date Collected: 01/31/91 01/31/91 01/31/91 
Date Received: 02/01/91 02/01 /91 02/01/91 
Parameter llnll.s. ....MOL MW-16 MW-17 MW-30 

ORGANIC ANAlYSIS 

PURGEABLE HALOCARBONS AND AROMATICS 
1, l-D1ch1oroethane ug/L 0.2 
1, l-Dich1oroethane ug/L 40 NO 
1 , 1-Di ch 1 oroethane ug/L 5.0 
trans-! ,2-Dich1oroethylene ug/L 0.3 
trans-1 ,2-Dichloroethylene ug/L 60 NO 
trans-1 ,2-Dichloroethylene ug/L 7.5 

Chloroform ug/L 0.5 
Chloroform ug/L 100 NO 
Chloroform ug/L 12 
1 ,2-Dichloroethane ug/L 0.2 
1 ,2-Dichloroethane ug/L 40 NO 
1 ,2-Dichloroethane ug/L 5.0 

1,1, 1-Trichloroethane ug/L 0.5 
1, 1 ,1-Trichloroethane ug/L 100 NO 
1 ,1,1-Trichloroethane ug/L 12 
Carbon tetrachloride ug/L 0.3 
Carbon tetrachloride ug/L 60 NO 
Carbon tetrachloride ug/L 7.5 

Bromodichloromethane ug/L 0.2 
Bromodich1oromethane ug/L 40 NO 
Bromodichloromethane ug/L 5.0 
1 ,2-Dichloropropane ug/L 0.2 
1 ,2-Dichloropropane ug/L 40 NO 
1 ,2-Dichloropropane ug/L 5.0 

cis-1 ,3-Dichloro-1-propene ug/L 0.5 
cis-1 ,3-Dichloro-1-propene ug/L 100 NO 
cis-1 ,3-Dichloro-1-propene ug/L 12 
1 ,1,2-Trichloroethy1ene ug/L 0.5 
1,1 ,2-Trichloroethy1ene ug/L 100 NO 

~1DL Method Detection Limit 
NO Not detected at or above the MDL. 

171 0 Douglas Drive North 
Minneapolis. MN 55422 
TEL: 612·544-5543 
FAX: 612-525-3377 

Offices Serving: Minnupolis. Minnesota 
T ~~~~~~'· Florida 
Iowa City, Iowa 
S. Francisco. California 
K-11 City, Missouri 

Los Angeles. Catifomia 
Charlotte. North Carolina 
Asheville, North Carolina 
New York, New York 
Pittsburgh. Pennsylvania 

ND 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 
NO 

An Equal Opportunity Employer 
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~,q~'· REPORT OF LABORATORY ANALYSIS 
I H! ~SSU RAN C! Of QUA L ITY 

Mr. Paul Brookner February 20, 1991 
Page 7 PACE Project Number: 910201567 

10-88-457 A 

PACE Sample Number: 10 0044245 10 0044253 10 0044261 
Date Collected: 01/31/91 01/31/91 01/31/91 
Date Received: 02/01/91 02/01/91 02/01/91 
Parameter 1ln.ill _MDL MW-16 MW-17 MW-30 

ORGANIC ANAlYST$ 

PURGEABLE HALOCARBONS AND AROMATICS 
1,1 ,2-Trichloroethylene 
Benzene 
Benzene 
Benzene 
Oibromochloromethane 
Oibromochloromethane 

Oibromochloromethane 
1,1 ,2-Trichloroethane 
1,1 ,2-Trichloroethane 
1,1 ,2-Trich1oroethane 
trans-1 ,3-0ichloro-1-propene 
trans-1 ,3-0ichloro-1-propene 

trans-1 ,3-0ichloro-1-propene 
2-Chloroethylvinyl ether 
2-Chloroethylvinyl ether 
2-Chloroethylvinyl ether 
Bromoform 
Bromoform 

Bromoform 
l, 1 ,2,2-Tetrachloroethane 
l ,1 ,2,2-Tetrachloroethane 
l, 1 ,2,2-Tetrachloroethane 
1 ,1,2,2-Tetrachloroethylene 
1,1 ,2,2-Tetrachloroethylene 

1,1 ,2.2-Tetrachloroethylene 
Toluene 
Toluene 
Toluene 
Chlorobenzene 

MDL 
NO 

Method Detection Limit 
Not detected at or above 

171 0 Oouglas Orive North 
Minneapolis, MN 55422 
TEL: 612-544-5543 
FAX: 612·525-3377 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

the MDL. 

Offices Serving: Minneapolis, Minnesota 
T111111a. Florida 
Iowa Citv. Iowa 

12 
1.0 
200 1200 
25 
1.0 
200 NO 

25 
1.0 
200 NO 
25 
0.3 
60 NO 

7.5 
1000 NO 
120 
5.0 
1.0 
200 NO 

25 
1.0 
200 NO 
25 
1.0 
200 NO 

25 
1.0 
200 4200 
25 
1.0 

San Francisco. California 
Kansas City, Missouri 

Los Angeles, California 
Charlotte, North Carolina 
Ashniile. North Carolina 
New York. New York 
Pittsburgh, Pennsylvania 

NO 
NO 

850 
NO 

NO 
NO 

NO 
NO 

NO 

NO 
NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

100 
NO 

An Equal Opportunity Employer 
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REPORT OF LABORATORY ANALYSIS 
THE ~SSUR~NCE O f QUAliTY 

Mr. Paul Broo~ner 
Page 8 

10-88-457 A 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANAlYSIS 

PURGEABLE HALOCARBON$ AND AROMATICS 
Chlorobenzene 
Chlorobenzene 
Ethyl benzene 
Ethyl benzene 
Ethyl benzene 
1 ,3-Dichlorobenzene 

1 ,3-Dichlorobenzene 
1 ,3-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,2-Dichlorobenzene 
1 ,4-Dichlorobenzene 

1 ,4-0ichlorobenzene 
1 ,4-Dichlorobenzene 
cis-1 ,2-Dichloroethylene 
cis-1 ,2-Dichloroethylene 
cis-1 ,2-Dichloroethylene 

POLYNUCLEAR AROMATIC HYDROCARBONS-610 
Date Analyzed 
Date Extracted 
Naphthalene 
Naphthalene 
Naphthalene 
Acenaphthylene 

Acenaphthy1ene 
Acenaphthy1ene 
Acenaphthene 
Acenaphthene 
Acenaphthene 

MDL Method Detection Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

NO Not detected at or above the MDL. 

171 0 Douglas Orin Nonh 
Minneapo~s. MN 55422 
TEL: 612-544·5543 

Offices S~Ning: Minneapolis, Minnesota 
T 1111111· Florida 
lawa City, Iowa 

February 20, 1991 
PACE Project Number: 910201567 

10 0044245 10 0044253 10 0044261 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01/91 02/01/91 

_MOL_ MW 16 MW-17 MW-30 

200 
25 
1.0 
200 
25 
100 

4.0 
800 
100 
4.0 
800 
100 

4.0 
800 
0.5 
100 
12 

1.5 
3.0 
6.0 
1.5 

3.0 
6.0 
2.0 
4.0 
8.0 

NO 

670 

NO 

NO 

NO 

NO 

02/18/91 
02/04/90 

120 

56 

9. 1 

NO 

NO 

NO 

NO 

NO 

02118/91 
02/04/90 
NO 

NO 

NO 

NO 

NO 
NO 

NO 

NO 

NO 

02/18/91 
02/04/90 

75 

41 

17 

An Equal Opportunity Employer 

FAX: 612-525-3377 S. Francisco. California 
K.aas City, Missouri 

Los Angeles, California 
Charlotte, Nonh Carolina 
Asheville, Nonh Carolina 
New Vork. New Vork 
Pittsburgh. Pennsylvania 
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REPORT OF LABORATORY ANALYSIS 
THE ~SSURANCE OF OUHIIY 

Mr. Paul Brookner 
Page 9 

10-88-457 A 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter lln.i.ts. 

ORGANIC ANAlYSTS 

POLYNUCLEAR AROMATIC HYDROCARBONS-610 
Fluorene ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

Fluorene 
Fluorene 
Phenanthrene 
Phenanthrene 
Phenanthrene 

Anthracene 
Anthracene 
Anthracene 
Fluoranthene 
Fluoranthene 
Fluoranthene 

Pyrene 
Pyrene 
Pyrene 
Benzo<a>anthracene 
Benzo(a)anthracene 
Benzo<a>anthracene 

Chrysene 
Chrysene 
Chrysene 
Benzo<b>fluoranthene 
Benzo<b>fluoranthene 
Benzo(b)fluoranthene 

Benzo<k>fluoranthene 
Benzo<k>fluoranthene 
Benzo<k>fluoranthene 
Benzo<a>pyrene 
Benzo<a>pyrene 

Method Detection Limit 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

I<IDL 
NO Not detected at or above the MDL. 

171 0 Douglas Drive North 
Minneapolis. MN 55422 
TEL: 612-544-5543 

Offices Serving: Minneapolis. Minnesota 
T~m~~~. Florida 
Iowa City, Iowa 

February 20, 1991 
PACE Project Number: 910201567 

10 0044245 10 0044253 10 0044261 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01/91 02/01/91 

_MOL_ MW-16 MW-17 MW-30 

0.31 
0.62 
1 .2 NO 
0.20 
0.40 
0.80 NO 

0.050 -
0.10 
0.20 NO 
0.30 
0.60 
1. 2 NO 

0.10 
0.20 
0.40 NO 
0.10 
0.20 
0.40 NO 

0.10 
0.20 
0.40 NO 
0.20 
0.40 
0.80 NO 

0.050 -
0.10 
0.20 NO 
0.10 
0.20 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

NO 
NO 

An Equal Opportunity Employer 

FAX: 612-525-3377 S.. Francisco. California 
Kansas City. Missouri 

Los Angeles. California 
Charlotte. North Carolina 
Asheville. North Carolina 
New York. New York 
Pittsburgh, PeMsylvania 
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THE ASS URAN CE OF QUAL I T Y 

Mr. Paul Brookner 
Page 10 

10-88-457 A 

PACE Sample Number: 
Date Collected: 
Date Received: 
Parameter 

ORGANIC ANAlYSIS 

POLYNUCLEAR AROMATIC HYDROCARBONS-610 
Benzo(a)pyrene 
Dibenzo<a,h>anthracene 
Dibenzo(a,h)anthracene 
Dibenzo<a,h)anthracene 
6enzo<g,h,i)perylene 
Benzo<g,h,i>perylene 

Benzo<g,h,i)perylene 
Indeno(l ,2,3-cd)pyrene 
Indeno<l ,2,3-cd>pyrene 
Indeno<l ,2,3-cd>pyrene 

MDL Method Detection Limit 

REPORT OF LABORATORY ANALYSIS 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ugll 

ug/L 
ug/L 
ug/L 
ug/L 

February 20, 1991 
PACE Project Number: 910201567 

10 0044245 10 0044253 10 0044261 
01/31/91 01/31/91 01/31/91 
02/01/91 02/01/91 02/01/91 

_MDL_ MW-16 MW 17 MW 30 

0.40 ND 
0.20 ND 
0.40 ND 
0.80 ND 
0.20 ND 
0.40 ND 

0.80 ND 
0.20 ND 
0.40 NO 
0.80 ND 

ND Not detected at or above the MDL. 

The data contained in this report were obtained using EPA or other 
approved methodologies. All analyses were performed by me or under 
my supervision. 

!1///.u~_/ _.,-0_ );/_;_;-;l));oJ-1._/ 
Liesa A. Shanahan 
Organic Chemistry Manager 

17 1 0 Owglls Dr iVI Nottlt 
Minneapotis. MN 55422 
TEL: 612-544-5543 
FAX: 612·525·3377 

Qffiees SeFYing: M•apolis, Min111so•a 
TIIIIPI, Florida 
lowr City, Iowa 
San Francisco, California 
Kansas City. Missouri 

I OS Angptes Catifomia 
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