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Executive Summary 

The Wisconsin Department of Transportation (WisDOT) has operated a soil vapor extraction 

(SVE) system at the WisDOT - Shell Lake site along STH 63 since March 1995. Unsaturated soil 

at the site had been impacted with petroleum from prior activities associated with five 

aboveground storage tanks formerly located at the site. The data from the monitoring of the 

SVE system operation indicate that the system has effectively removed the VOCs from the 

unsaturated soil. RMT recommends that the site be closed by the WDNR with no further action 

required. Groundwater at the site has not been impacted. 

RMT,Inc. 
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1.1 Site History 

Section 1 
Background 

The Wisconsin Department of Transportation (WisDOT) acquired a parcel of property along 

USH 63 in Shell Lake, Wisconsin, in order to facilitate future highway improvements (Figure 1). 

A portion of this property was the former Allen Gas and Oil bulk fuel storage facility that 

contained five 15,000-gallon aboveground storage tanks (ASTs) that were used to store 

gasoline, aviation fuel, and fuel oil. The WisDOT retained RMT, Inc. (RMT), of Madison, 

Wisconsin, to remove the five tanks and perform a closure assessment of the site. 

1.2 Aboveground Storage Tank Removal 

RMT and it contractors abandoned the five ASTs at the site the week of July 20, 1992. As part of 

the closure assessment, soil samples were collected, field-screened with a Thermo­

environmental photoionization detector (PID), and analyzed in the laboratory for petroleum· 

volatile organic compounds (PVOCs), gasoline range organics (GRO), and diesel range organics 

(DRO). Field-screening and laboratory analytical results indicated that soil at the site had been 

impacted by petroleum constituents from one or more of the former ASTs (RMT, 1992). 

Subsequently, the WisDOT notified the Wisconsin Department of Na�ral Resources (WDNR) 

of the findings and conclusions of this investigation. 

1.3 Remedial Investigation 

Following the tank abandonment, RMT investigated the nature and extent of impacts. The 

investigation included the installation of five water table monitoring wells and four soil vapor 

extraction (SVE) wells. The monitoring and SVE well locations are shown on Figure 2. The 

results of the investigation were submitted to the WDNR (RMT, 1993a and RMT, 1993b) and are 

summarized below. 

1.3.1 Geology 

On the basis of the borings installed at the site, the soil stratigraphy consists primarily of 

fine to coarse sand from ground surface to approximately 70 feet below ground surface. 

Clay and silt seams of 2 to 8 inches occur intermittently in the sand unit at varying 

depths in all of the borings. Underlying the sand unit is a clay unit that occurs to a 

depth of at least 76 feet, where the deepest boring was terminated. 

RMT, Inc. 
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1.3.2 Hydrogeology 

On the basis of water level measurements from July 1993 and January 1997, the water 

table occurs approximately 43 feet below ground-surface (bgs) at MW-2, and drops to 

approximately 62 feet bgs at MW-5. Historically, the groundwater has flowed in a 

southwesterly direction. The groundwater elevations and flow from January 1997 are 

shown on Figure 2. 

1.3.3 Soil Quality 

The results of the Phase III investigation performed in 1993 indicated that petroleum­

impacted soil was encountered from the surface to approximately 35 feet below ground 

surface in SVE-1 boring, and in a zone associated with fine-grained soil encountered 

from 26 to 44 feet below ground surface in SVE-3, MW -3, and SVE-4 borings. A 

summary of the soil field-screening and laboratory analysis results is provided in 

Table 1. A geological cross-section, showing the approximate area of pre-remediation 

impacted soil, is presented on Figures 3 and 4. 

1.3.4 Groundwater Quality 

During the Phase III investigation, the monitoring wells were sampled and analyzed for 

VOCs, GRO, DRO, and dissolved lead. Neither the WDNR Enforcement Standards (ES) 

or the Preventive Action Limits (PALs) were exceeded for petroleum-derived 

compounds in any of the monitoring wells. In June 1993, MW-1, MW-2, and MW-4 

contained no detectable levels and MW -3 and MW -5 contained near-detection limit 

levels of petroleum constituents. A summary of the groundwater analysis results is 

included in Table 2. The laboratory reports from the January 1997 sampling round are 

in Appendix A. 

On the basis of these results, it was concluded that the groundwater was not impacted 

by the ASTs' release, and thus no groundwater remedial action was warranted. 

1.3.5 Remedial Approach 

Given the results of the investigation, RMT recommended that the impacted 

unsaturated soil at the site be remediated by an SVE system (RMT, 1993c). 

RMT, Inc. 
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WELl/DATE 
MW-1 

11/10/92 

MW-2 

11/11/92 

MW-3 

11/12/92 

MW-4 

11/13/92 

SVE-1 

11/10/92 
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Table 1 
Soil Analytical Results - Pre-Remediation 

WisDOT - Shell Lake 

SAMPLE PID 
· .. . 

DEPTH •READING DRO GRO 
(feet) ' (i.u.) . (mWJ<g) (mglkg) 

1.0-10.5 <2 

11.0-13.0 <2 4.5 <5.6 

13.5-52.0 <2 

1.0-27.0 <2 

30.0-32.0 <2 <4.8 <5.8 

32.5-47.0 <2 

1.0-22.0 <2 

25.0-27.0 11 

30.0-32.0 450 

35.0-37.0 275 560 160 

40.0-42.0 70 

45.0-47.0 6 

50.0-52.0 <2 

55.0-57.0 <2 <4.1 <5.5 

60.0-62.0 <2 

1.0-47.0 <2 

50.0-52.0 <2 <4.3 NA 

55.0-67.0 <2 

1.0-3.0 22 

3.5-5.5 20 

6.0-8.0 42 

8.5-10.5 30 2,300 70 

11.0-13.0 85 

13.5-15.5 56 

16.0-18.0 42 

18.5-20.5 40 

21.0-23.0 35 

25.0-27.0 100 430 850 

30.0-32.0 7 

35.0-37.0 4 

40.0-42.0 <2 

5 . 

TOTAL 
PVOCS LEAD 
(!Jglkg) (!Jglkg) 

ND 

ND 0.80 

1,800 1.1 

ND 0.82 

ND <0.62 

1,970 

121,800 
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WELl/DATE 
SVE-2 

11/10/92 

SVE-3 

11/11/92 

SVE-4 

11/12/92 

MW-5 

6/29/93 

ND Not Detected 

RMT, Inc. 
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Table 1 (Contin ued) 
Soil Analytical Results- Pre-Remediation 

WisDOT - Shell Lake 

·SAMPLE PID 
DEPTH READING DRO GRO 

(feet) (Lu�) (mglkg) (mglkg) 
1.0-15.5 <2 

16.0-18.0 <2 <4.2 <5.3 

25.0-35.0 <2 

1.0-22.0 <2 

25.0-27.0 480 1,400 720 

30.0-32.0 90 

32.5-34.5 60 

35.0-37.0 35 

37.5-39.5 25 

1.0-32.0 <2 

35.0-37.0 370 

37.0-39.0 550 1,200 

39.0-41.0 45 

41.0-43.0 22 

45.0-47.0 9 

50.0-52.0 <2 <4.2 

1.0-50.0 < 3  

51.0-53.0 < 3  < 5.7 

53.0-67.0 < 3  

69.0-71.0 < 3  < 5.2 

73.0-76.0 < 3  

6 

TOTAL 
PVOCS LEAD 
(JJglkg) (f.Jglkg) 

ND 0.77 

71,700 1.1 

67,300 1.0 

ND 0.72 

ND 

ND 
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.· ,ft�j�i!:cj;;c2ff ··•. -"i/�>-ilA :1 lK /j . . · 
GRQ(l) 

DRO(ll 

Lead , tota}(2) 

Toluene(2) 

1,2,4 -Trimethylbenzene(2) 

n-Butylbenzene(2) 

Notes: 

Table 2 
Gro undwater Analytical Results 

WisDOT - Shell Lake 

! :. d �·§;d< _:·,;,,,. _ _  ,_.w·.······•••-·
·
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i1f?2: > 6/93_, llf92 6/93 lf97 il/92 6f93 

_
· .l/�7. 1:Jf9i . . 6f93 . 6{9,� 'ft97 

< 0.1 < 0.1 < 0.1 

< 0.1 < 0.1 < 0.1 

5.4 < 3.0 3.1 

< 1.0 < 1.0 5.2 

< 1.0 < 1.0 < 1.0 

< 1.0 < 1.0 < 1.0 
........ 

< 0.1 --
< 0.1 --
< 3.0 --
< 1.0 < 0.16 

< 1.0 < 0.13 

< 1.0 --

< 0.1 

0.13 

8.8 

7.3 

1.1 

< 1.0 
,__ -

< 0.1 

0.3 

< 3.0 

< 1.0 

< 1.0 

< 1.0 
'---- ----

-
--
-

< 0.16 

< 0.13 

--

< 0.1 

0.26 

5.6 

3.6 

< 1.0 

<1.0 
L___ 

< 0.1 < 0.1 --
< 0.1 < 0.1 -
< 3.0 < 3.0 -
< 1.0 1.4 < 0.16 

< 1.0 < 1.0 < 0.13 

< 1.0 1.2 --

(1) Concentration expressed as mg /L 
(2) Concentration expressed as J.!g /L 
NA Not applicable 

Not analyzed 
Only VOC compounds which have or had detectable concentrations are listed in Table 2. 

. ';,'• '-· . . c ) ·:· PREvENflvE 
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I. AcTION' . ENFORCEMENT-
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Section 2 
·Remedial Action 

The WisDOT operated the Shell Lake SVE remediation system from March 21, 1995, through 

January 9, 1997. During its operation, the system recovered approximately 1,252 pounds of 

total petroleum hydrocarbons (TPH) and 0.63 pound of benzene. RMT has submitted three 

progress reports to the WDNR on the system operations. This section provides a summary and 

an update of the remediation activities and an evaluation of the overall performance of the 

remediation system at the site through January 1997. 

2.1 Closure Soil Sampling 

Four soil borings were advanced in the location of the source area September 1996, as defined 

in previous investigations (Figure 3). The purpose of the borings was to collect soil samples for 

further documentation of effectiveness of SVE system for closure under NR 720. Five soil 

samples were collected at depths that had the historically high PID readings between the SVE 

wells. Each soil sample was laboratory-analyzed for GRO, DRO, and PVOCs. All samples, 

except for that from boring MW-3, were below NR 720 generic Residual Contaminant Levels 

(RCLs) for GRO, DRO, and BTEX compounds. The MW-3 soil sample, collected 30 to 32 feet 

below the ground surface, had BTEX concentrations below the NR 720 RCL. However, GRO 

and DRO concentrations of 390 mg/kg and 1,900 mg/kg, respectively, from boring MW-3 are 

above the NR 720 RCL of 100 mg/kg. The analytical results are summarized in Table 3. The 

laboratory reports are in Appendix B. The soil sample locations are included on the site map 

and geological cross-section on Figures 3 and 4. Based on these results, the SVE system at the 

site continued to operate an additional 4 months. 

2.2 SVE System 

The SVE system included four vertical soil vapor extraction wells (SVE-1, SVE-2, SVE-3, and 

SVE-4) screened in the vadose zone (25 feet to 50 feet below ground surface), and located in the 

area of the former ASTs. The objective of the SVE system was to remove petroleum 

constituents from the vadose zone. 

The system operated continuously from startup on March 21, 1995, to January 9, 1997. During 
its operation, the system recovered approximately 1,252 pounds of total petroleum 
hydrocarbons (TPH) and 0.63 pound of benzene (see Table 4 and Figure 5). 

RMT,Inc. 
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Table 3 
Soil Closure Sample Analytical Results- Collected September 9, 1996 

WisDOT - Shell Lake 

> >, 

,. 

·PARAMETER > ' 

GRO 
DRO 
Benzene 
Ethylbenzene 
MTBE 
Toluene 
Xylene, M+P 
Xylene, 0 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
NOTE: 

,. 

> .  

> > . ·  .. · .• 

SVE-4 
37'"'39' 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND No detection above detection limit. 

RMT,Inc. 
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···· .. ····MW-3 · 

;· 30'-32; . ' >  > • •• 

390 

1900 

ND 
ND 
ND 
ND 
440 > 

250 

6800 

2600 

11 

.. $VE-1/3 
·. 25' 27' > >. .-� . ; > •• 

ND 
16 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

·. SVE-1/2A SVE-l/2B 
s•.:to'. '15'-27' 

ND ND 
50 3.8 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
ND ND 
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Table 4 
SVE Operations Log 
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BLOWER 
VACUUM 

DIFF. SYSTEM CUMULATIVE 
PRESSURE TEMP. OPERATION 

TOTAL AIRFLOW EMISSION RATE CUM. EMISSIONS 
BENZENE GASOLINE RATE BENZENE GASOLINE BENZENE TPH 

DATE (in w.c.) (in w.c.) (deg. f) (hours) (lbfcf) (lbfcf) (cfm) (lbsjhr) (lbsjhr) (lbs) (lbs) 

21-Mar-95 68 4.0 89 3.66 1.3E-08 1.1E-06 530 4.0E-04 3.6E-02 0.00 0.1 

22-Mar-95 67 3.5 89 24.29 8.1E-08 6.3E-06 495 2.4E-03 1.9E-01 0.05 4.0 

23-Mar-95 68 3.8 89 50.3 7.5E-08 9.4E-06 516 2.3E-03 2.9E-01 0.16 18 

29-Mar-95 70 4.0 94 195.61 6.3E-08 1.5E-05 534 2.0E-03 4.7E-01 0.45 85 

11-Apr-95 68 3.5 89 485.08 2.1E-08 3.4E-05 495 6.2E-04 1.0E+OO 0.63 376 

10-May-95 66 3.5 92 688.30 N01- 8.9E-06 495 0 2.6E-01 0.63 430 

19-Jun-95 69 3.8 90 850.35 NO 1.4E-05 514 0 4.3E-01 0.63 499 

20-Jul-95 54 1.5 108 1594.86 NO 1.7E-05 323 0 3.2E-01 0.63 737 

24-Aug-95 77 2.5 110 2410.93 NO 1.9E-06 432 0 5.0E-02 0.63 778 

22-Sep-95 72 1.5 82 3099.35 NO 2.2E-06 324 0 4.3E-02 0.63 808 

06-Nov-95 58 1.5 100 4210.76 NO 2.9E-06 323 0 5.7E-02 0.63 871 

22-Jan-96 58 1.8 90 4210.76 NO 2.1E-06 346 0 4.4E-02 0.63 948 

19-Feb-96 58 1.8 92 5974.24 NO NO 346 0 O.OE+OO 0.63 948 

19-Mar-96 58 1.3 94 6657.27 NO 1.6E-06 293 0 2.8E-02 0.63 967 

29-May-96 59 1.8 104 8361.31 NO 4.9E-06 351 0 1.0E-01 0.63 1,143 

11-Sep-96 64 1.3 104 10881.00 NO 1.3E-06 304 0 2.4E-02 0.63 1,203 

15-Nov-96 60 1.3 96 12443.00 NO 6.2E-08 300 0 1E-03 0.63 1,205 

17-0ec-96 67 1.3 98 13207.20 NO 3.1E-06 304 0 6E-02 0.63 1,249 

09-Jan-97 65 1.3 96 13756.40 NO 3.7E-07 303 0 7E-03 0.63 1,252 

NOTES: L ND = Not Detected 
2. Total gasoline was reported as total petroleum hydrocarbons on laboratory reports . 
3. System was down December 1995. 
4. VE-1,2,3, and 4 were open from 3/21/96 to 6/20/96. VE-1,3 closed on 6/20/96. 
5. Differential pressure gauge not working due to moisture accumulation in the gauge . Values were estimated based on previous readings. 

6. 9/11/96- VE-1,3 open on arrival . Opened VE-2,4. 
7. 11/15/96- VE-1,2,3,4 open on arrival. VE-2,4 closed during site visit. Emissions calculated from VE-1,2,3,4 sample. 

8. 12/17/96- VE-1,3 open on arrivaL VE-2,4 opened during site visit. Emissions calculated from VE-1,3 sample. 
9. 1/9/96- VE-1,3 open on arrivaL VE-2,4 opened during site visit . Emissions calculated from VE-1,3 sample. 

\: ... ··· ····· l}·': 
1·:�; ;"-�. , Ll::' 

Note 2. 

Note 2. 

Note 2. 

Note 2. 

Note 3. 

Note 4. 

Notes 5. and 6. 

Note 7. 

Note 8. 

Note 9. 

Apri/1997 
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Off-gas samples collected from the system were analyzed for benzene, ethylbenzene, toluene, 

and xylene (BETX) and for total petroleum hydrocarbon (TPH) analysis. Benzene 

concentrations in the SVE emissions have been below detection limits since May 1995. TPH 

emissions have always been below the WDNR limits, and appeared to reach near asymptotic 

levels in August 1995. 

All vapor extraction wells were open from startup to June 20,1996. On June 20, SVE-1 and 

SVE-3 remained open, and SVE-2 and SVE-4 were closed. On the basis of the results of the 

closure soil samples, the SVE wells were cycled each month, beginning September 1996, to 

influence the unsaturated soil in the area of MW-3 where no-flow conditions may have existed 

during previous SVE well operations. 

The emission sampling results during well cycling between September 1996 and January 1997 

indicate that an additional 50 pounds of TPH were removed from the unsaturated soil in the 

area of MW-3. The January 9, 1997, sample indicated that the SVE removal rate of TPH had 

decreased to near-nondetectable levels. The system was shut off on January 9, 1997, following 

the emission sampling. The SVE laboratory reports from samples collected September 1996 

through January 1997 are in Appendix C. 

·On the basis of the long-term SVE emission monitoring data, RMT believes that the SVE system 

has effectively removed the petroleum constituents to the extent practicable from the 

unsaturated subsurface at the site. 

2.3 Groundwater Quality 

Water levels were measured, and monitoring wells MW-2, MW-3, and MW-5 were sampled on 

January 21, 1997, for PVOCs using Wisconsin LUST Method 8020. Table 2 presents a summary 

of historical groundwater sampling results at the site. MW-1 was damaged and MW-4 was not 

located due to the snow cover; thus, these wells were not sampled. Laboratory reports for the 

January 1997 sampling event are included in Appendix A. The laboratory results indicate that 

the monitoring wells sampled at the site have no detectable levels of PVOCs. 

RMT, Inc. 
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Section 3 
Findings, Conclusions, and 

Recommendations 

The following is a summary of the present status of the site: 

• The SVE system recovered 1,252 pounds of total petroleum hydrocarbons during 
operation. 

• Following the closure sampling, an additional 50 pounds of TPH were removed from the 
impacted zone of MW-3. 

• The SVE system has removed petroleum constituents to the extent practicable. TPH 
emission concentrations indicate that a maximum removal rate of less than 0.007 lbs/hr 
may be achieved by continued operations of the SVE system. 

• Groundwater monitoring wells have no detectable levels of PVOCs. 

The present status indicates that the remediation system has effectively removed VOCs from 

the unsaturated zone at the site and is no longer cost-effective to operate. Thus, RMT 

recommends that the system be shut down permanently and removed from the site. 

On the basis of data presented, the remediation work performed at the site, and the long-term 

monitoring data collected, we also recommend that no further action be required at this site 

and that the site be closed by the WDNR. Upon site closure, existing monitoring wells and SVE 

wells would be abandoned in accordance with NR 141. 

RMT, Inc. 
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Madison Office & Laboratory 
802 Deming Way 
M adison, WI 53717 
608-827-5501 • Fax: 608-827-5503 
1-888-5-ENCHEM 

Project Name : WDOT • SHELL LAKE 

Project Number: 10318.05 

WI DNR LAB ID: 113138520 

Sample No. 

970178-01 
970178-02 
970178-03 
970178-04 

Station ID 

MW-2 
MW-3 
MW-5 
TB 01 

HEM 
11"'C. · 

Corporate Office & Laboratory 
1795 Industrial Drive 
Green Bay. WI 54302 

414-469-2436 • Fax: 414-469-8827 
1-800 -7- ENCHEM 

- Analytical Report -

Collection 
Date 

1/21/97 
1/21/97 
1/21/97 
1/21/97 

Sample No. 

Submitter# : 1000.99 

Submitter : RMT • MADISON 

Report Date : 215/97 

Station ID 
Collection 

Date 

I certify that the d ata contained in this Fi!lal Report has been generated and reviewed in accordance with approved method s and 
Laboratory Standard Operating Procedure. Exceptions, if any, are d iscussed in the accompanying sample narrative. Release of this 
final report is authorized by Laboratory management, as is verified by the following signature. 

;2-5-j7 
Date 



Madison Office & Laboratory 
802 Deming Way 
Madison. WI 53717 
608-827-5501 • Fax: 608-827-5503 
1-888-5-ENCHEM 

Project Name : WDOT - SHELL LAKE 

Project Number: 10318.05 

Lab Sample Number: 970178-04 

Station ID : TB 01 

WI DNR LAB ID: 113138520 

PVOC - WI LUST LIST 

Analyte Result 

1 ,2,4-Trimethylbenzene < 0.25 
1 ,3,5-Trimethylbenzene < 0.13 
Benzene < 0.14 
E thylbenzene < 0.14 
Methyl-tert-butyl-ether < 0.18 
Toluene < 0.16 
Xylene, total < 0.44 

E' 'HEM 
INC. 

Submitter# : 

Submitter: 

Report Date : 

Collection Date : 

Matrix Type : 

Volatile Organic Results 
Prep Method: SW846 5030 

LCD LOQ Units Code 

0.25 0.80 ug/L 
0.13 0.41 ug/L 
0.14 0.45 ug/L 
0.14 0.45 ug/L 
0.18 0.57 ug/L 
0.16 0.51 ug/L 
0.44 1.4 ug/L 

Corporate Office & Laboratory 
1795 Industrial Dri\'e 
Green Bay, \VI 54302 

414-469-2436 • Fax: 414-469-8827 
1-800 -7- ENCHEM 

1000.99 

RMT - MADISON 

2/5/97 

1/21/97 

BLANK 

Analysis Analysis 
Date Method 

1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 



Madison Office & Laboratory 
802 Deming Way 
M adison, WI 53717 
608-827-5501 • Fax: 608-827-5503 
1-888-5-ENCHEM 

Project Name : WDOT - SHELL LAKE 

Project Number: 10318.05 

Lab Sample Number : 970178-03 

Station ID : MW-5 

WI DNR LAB ID: 113138520 

PVOC - WI LUST LIST 

Analyte Result 

1 ,2,4-Trimethylbenzene < 0.25 
1 ,3,5-Trimethylbenzene < 0.13 
Benzene < 0.14 
Ethylbenzene < 0.14 
Methyl -tert-butyl-ether < 0.18 
Toluene < 0.16 
Xylene, total < 0.44 

HEM 
INC. 

Submitter# : 

Submitter: 

Report Date : 

Collection Date : 

Matrix Type: 

Volatile Organic Results 
Prep Method: SW846 5030 

LCD LOQ Units Cod e 

0.25 0.80 ug/L 
0.13 0.41 ug/L 
0.14 0.45 ug/L 
0.14 0.45 ug/L 
0.18 0.57 ug/L 
0.16 0.51 ug/L 
0.44 1.4 ug/L 

Corporate Office & Laboratory 
1795 Industrial Drive 
Green Bay, WI 54302 

414-469-2436 • Fax: 4i4-469-8827 
1-800 -7- ENCHEM 

1000.99 

RMT - MADISON 

215/97 

1/21/97 

GROUNDWATER 

Analysis Analysis 
Date Method 

1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 



Madison Office & Laboratory 
802 Deming Way 
M adison. WI 53717 
608-827-5501 • Fax: 608-827-5503 
1-888-5-ENCHEM 

Project Name : WDOT - SHELL LAKE 

Project Number: 10318.05 

Lab Sample Number: 970178-02 

Station ID : MW-3 

WI DNR LAB ID: 113138520 

PVOC -WI LUST LIST 

Analyte Result 

1 ,2,4-Trimethylbenzene < 0.25 
1 ,3,5-Trimethylbenzene < 0.13 
Benzene < 0.14 
Ethylbenzene < 0.14 
Methyl-tert-butyl-ether < 0.18 
Toluene < 0.16 
Xylene, total < 0.44 

HEM 
. INC. 

Submitter# : 

Submitter: 

Report Date : 

Collection Date : 

Matrix Type: 

Volatile Organic Results 
Prep Method: SW846 5030 

LOD LOQ Units Code 

0.25 0.80 ug/L 
0.13 0.41 ug/L 
0.14 0.45 ug/L 
0.14 0.45 ug/L 
0.18 0.57 ug/L 
0.16 0.51 ug/L 
0.44 1.4 ug/L 

Corporate Office & Laboratory 
1795 Industrial Drive 
Green Bay, WI 54302 

414-469-2436 • Fax: 414-469-8827 
1-800-7- ENCHEM 

1000.99 

RMT - MADISON 

2/5/97 

1/21/97 

GROUNDWATER 

Analysis Analysis 
Date Method 

1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 
1/30/97 SW846 8020 



Madison Office & Laboratory 
802 Deming Way 
M adison. WI 53717 
608-827-5501 • Fax: 608-827-5503 
1-888-5-ENCHEM 

Project Name : WDOT - SHELL LAKE 

Project Number: 10318.05 

Lab Sample Number: 970178-01 

Station ID : MW-2 

WI DNR LAB ID: 113138520 

PVOC -WI LUST LIST 

Analyte Result 

1,2,4-Trimethylbenzene < 0.25 
1 ,3,5-Trimethylbenzene < 0.13 
Benzene < 0.14 
Ethylbenzene < 0.14 
Methyl-tert-butyl-ether < 0.18 
Toluene < 0.16 
Xylene, total < 0.16 

Submitter# : 1000.99 

Submitter: RMT - MADISON 

Report Date : 2/5/97 

Collection Date : 1/21/97 

Matrix Type : GROUNDWATER 

Volatile Organic Results 
Prep Method: SW846 5030 

LOQ Units 
Analysis Analysis 

LOD Code Date Method 

0.25 0.80 ug/L 1/30/97 SW846 8020 
0.13 0.41 ug/L 1/30/97 SW846 8020 
0.14 0.45 ug/L 1/30/97 SW846 8020 
0.14 0.45 ug/L 1/30/97 SW846 8020 
0.18 0.57 ug/L 1/30/97 SW846 8020 
0.16 0.51 ug/L 1/30/97 SW846 8020 
0.16 0.51 ug/L 1/30/97 SW846 8020 
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Ana l ys i s  

Superior Laboratory 
223 1 Catlin Ave. ,  Suite 420 
Superior, WI 54880 
7 1 5-392-5844 
1 -800-83 7-8238 
Fax: 7 1 5-392-5843 

Report to : RMT , I N C  

744 HEARTLAND TRA I L  
P . O .  BOX 8923 

MAD I SON , WI 53708-8923 

B i l l  t o :  RMT , I NC 

Parameter 

. . . chemistry for the environment 
Lab Cert i f i ca t i on No. 405 1 32750 

Locat i on PRJ . 1 03 1 8 . 05/WDOT - SHELL LAKE 

Your Sa� l e  1 0 :  
Samp l e  Oesc . 

Sa� l e  Mat r i x  

E n  Chern P roj# 

En Chern Lab # 

Resu lt Uni ts 

SUE -4 (37 ' -39 1 ) 

SOI L  

0996026 

502903 

Detect i on 

L i m i t  

Date Col l ected :  09/1 1 ! 1 996 

Date Rece i ved 09/ 13/1 996 

Date Reported : 09/ 1 8/1 996 

P rep 

Method 

Prep 

Date 

Ana lys i s  

Method 

Ana l ys i s  Ana lyzt 
Date By 

PVOC- S -ME Benzene NO Ug/kg 25 09/ 1 7/ 1 996 SY846 8020 09/ 1 7/ 1 996 mdc 

GRO - S  

DRO - S  

Ethyl Benzene 

Methy l - tert - butyl ether 

Toluene 

1 , 2 , 4 - t r i methyl benzene 

1 , 3 , 5 - t r i methyl benzene 

Xyl enes , m + p 

Xyl ene, o 

a , a , a- T r i f l uorot o l uene (SS)  

Gaso l i ne Range Organi cs ( GRO) -Soi l 

Soi l spi ke 

Soi l spi ke dup l i cate 

D i es e l  Range Organi cs(ORO ) - So i l 

Soi l spi ke 

Soi l spi ke dup l i cate 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

1 00 % recov 

NO mg/kg 

1 05 % RECOV 

94 % RECOV 

NO mg/kg 

94 % RECOV 

95 % RECOV 

25 

25 

25 

25 

25 

25 

25 

1 

2 . 5  

5 0  

50 

3 . 6  

50 

50 

0_9/ 1 7/ 1 996 YDNR MOD GRO 09/ 1 7/ 1 996 mdc 

09/16/1 996 WDNR MOD ORO 09/ 1 7/ 1 996 DLP 

·
. "NO" I ndi cates no detectable ana l yte at or above the l i sted detect i on l i mi t .  A l l  resu l ts reported on a 

dry we i gh t  bas i s .  A l l subcontracted ana l yses are performed by Wi scons i n  DNR cert i f i ed l aborato r i e s .  

These results have been revi ewed and the i r  authent i c i ty ver i f i ed by: 

L !L -
Corporate Office & Laboratory 

1 795 Industrial Drive • Green Bay, WI 54302 • 4 1 4- 469-2436 • 800-736-2436 • FAX: 4 1 4 - 469-8827 



Supertor Laboratory 
223 1 Catlin Ave. ,  Suite 420 
Supertor, WI 54880 
7 1 5-392-5844 
1-800-837-8238 
Fax: 7 1 5-392-5843 

Report t o :  RMT , I N C  
744 HEARTLAND T RA I L 
P . O .  BOX 8923 
MAD I SON , Ill 53708-8923 

B i l l  t o :  RMT , I N C  

. . . chemistry for the environment 
Lab Cert i f i cat i on N o .  405132750 

Locat i on PRJ . 1 03 1 8 . 05/WDOT - SHELL LAKE 

Your Salll'l e  I D :  

Samp l e  Desc . 

Sampl e  Mat r i x  
E n  Chern P roj# 

En Chern Lab # 

MIJ-3 (30 1 -32 1 ) 

SOI L  
0996026 

502893 

Date Col l ected: 09/ 1 1 / 1 996 

Date Recei ved 09/ 13 / 1 996 

Date Reported : 09/ 1 9/ 1 996 

Detect i on Prep Ana l ys i s  Ana lyze 

Ana l ys i s  Parameter Resu l t  Uni ts L i m i t  Method 
Prep 

Date 

Ana lys i s  

Method Date By 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

PVOC- S-ME Benzene ND - Ug/kg 1 30 09/ 1 7/ 1 996 SIJ846 8020 09/1 7/ 1996 mdc 

GRO- S  

DRO - S  

Ethyl Benzene 
Methy l - tert - butyl ether 

T o luene 

1 , 2 , 4 - t r i rnethyl benzene 

1 , 3 , 5 - t r i methyl benzene 

Xyl enes , m + p 

, Xyl ene, o 

a , a , a- T r i f l uoroto l uene ( S S )  

Gaso l i ne Range Organi cs(GRO ) - So i l 

Soi l spi ke 

Soi l spi ke dup l i cate 

D i es e l  Range Organi cs(DRO ) - So i l 

Soi l spi ke 

Soi l spi ke dup l i cate 

ND ug/kg 

NO ug/kg 

ND ug/kg 

6800 ug/kg 

?600 ug/kg 

440 ug/kg 

250 ug/kg 

98 % recov 

390 mg/kg 

1 05 % RECOV 

94 % RECOV 

1 900 mg/kg 

94 % RECOV 

95 % RECOV 

1 3 0  

1 3 0  

130 

130 

130 

1 30 

130 

1 

1 3  

5 0  

5 0  

73 
50 

50 

09/ 1 7/ 1 996 IJDNR MOD GRO 09/17/1 996 mdc 

09/1 6/ 1 996 IJDNR MoD ORO 09/ 1 8/1 996 DLP 

11ND11 I ndi cates no detectab l e  ana lyte at or above the l i sted detect i on l i mi t .  A l l resul ts reported on a 

dry wei gh t  bas i s .  A l l subcontracted ana l yses are performed by lli scons i n  DNR cert i f i ed l aborat or i es .  

Corporate Office &: Laboratory 
1 7Q'> lnrl l l <;tri"l DrivP • (;rpf>n R"v V.l"J '>4�0? • 4 1 4 - 4RQ-?4�n • R00-7.'in-?4�n • FAX" 4 1 4 - 4RQ-RR27 



Ana l ys i s  

E HEM 

Superior Laboratory 
2231 Catlin Ave . ,  Suite 420 
Superior, WI 54880 
7 1 5-392-5844 
1 -800-837-8238 
Fax: 7 1 5-392-5843 

Report t o :  RMT , I NC 

I N C .  

744 HEARTLAND TRA I L  

P . O .  BOX 8923 

MAD I SON , WI 53708-8923 

B i l l  t o :  RMT , I NC 

Parameter 

. . . chemistry for the environment 
Lab Cert i f i cat i on No. 4051 32750 

Locat i on PRJ .  1 03 1 8 . 05/WDOT - SHELL LAKE 

Your Samp l e  I O :  

Samp l e  Des c .  

Samp l e  Mat r i x  

E n  Chern P roj# 

En Chern Lab # 

Resul t  Uni ts 

SUE-ONE T H I RD ( 25 1 - 27 ' ) 

SOI L Date Col l ected: 09/ 1 1 / 1 996 

0996026 Date Recei ved 09/ 1 3 / 1 996 

502894 Date Reported : 09/ 1 8/ 1 996 

Detect i on 

L imi t 

Prep 

Method 

Prep 

Date 

Ana l ys i s  

Method 
Ana l ys i s  Ana l yz, 

Date By 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  

PVOC-S-ME Benzene NO ug/kg 25 09/ 1 7/ 1 996 SW846 8020 09/ 1 7/ 1 996 mdc 

GRO - S  

DRO-S 

E thyl Benzene 

Methy l - tert - butyl ether 

Tol uene 

1 , 2 , 4 - t r i methylbenzene 

1 , 3 , 5 - t r i methylbenzene 

Xylenes , m + p 

Xylene, o 

a , a , a- T r i f l uorot o luene ( SS )  

Gasol i ne Range Organ i c s ( GRO ) - So i l 

Soi l spi ke 

Soi l spi ke dupl i cate 

D i esel Range Organi cs(DRO ) - S o i l 

Soi l spike 

Soi l spike dupl i cate 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

NO ug/kg 

98 % recov 

NO mg/kg 

1 05 % RECOV 

94 % RECOV 

. 1 6  mg/kg 

94 % RECOV 

95 % RECOV 

25 

25 

25 

25 

25 

25 

25 

2 . 5  

50 

50 

3 .6 

50 

50 

09/ 1 7/ 1 996 WDNR MOD GRO 09/ 1 7/ 1 996 mdc 

09/ 1 6/ 1 996 WDNR MOD ORO 09/ 1 6/ 1996 DLP 

"NO" I nd i cates no detectable ana l yte at or above the L i sted detect i on L i mi t .  A L L  resu l ts reported on a 

dry wei ght bas i s .  A L L subcont racted ana lyses are performed by Wi scons i n  DNR cert i f i ed L aborator i es .  

These resu l ts have been revi ewed and the i r  authentlli c i t  ver i f i ed by: L. "-- /"" 

--·,-·-"·-·--,.. -��---'--�- --.. v--· ---·-----.. -·-·-.. ---�------· �--... a:_t_ __ ---�··-· '/___ __ ___________ :_ .. _ 

Corporate Office & Laboratory 
1 70h. l...-.rlHc-t .....t ,... l T"\.....tuo a r..r&:>�:>-T"' �-:J\1 U.n I;A �()I') e ..1_ 1 ..1_ _  .d_�Q-?..1-:t� e s:l;(}()_7qR,_'),4�R; e �AY' d 1 4. - 4.f\Q_R,R,')7 



Ana l ys i s  

Superior Laboratory 
223 1 Catlin Ave. ,  Suite 420 
Superior, WI 54880 
7 1 5-392-5844 
1 -800-83 7-8238 
Fax: 7 1 5-392-5843 

Report t o :  RMT , I N C  
744 HEARTLAND TRA I L 

P . O .  BOX 8923 

MAD I SON , WI 53708-8923 

B i l l  t o :  RMT , I N C  

Parameter 

. . . chemistry for the environment 
Lab Cert i f i ca t i on No . 405 1 32750 

Locat i on PRJ . 1 03 1 8 . 05/WDOT- SHELL LAKE 

Your Samp l e  I D :  

Samp l e  Des c .  

Samp l e  Mat r i x  

En C h ern  P roj# 

En Chern Lab # 

Res u l t  Uni ts 

SUE-ONE HALF A ( 8 1 - 1 0 ' ) 

SOI L  

0996026 

502895 

Detect i on 

L i mi t  

Date Col l ected: 09/ 1 1 / 1 996 

Date Recei ved 09/ 1 3 / 1 996 

Date Reported : 09/ 1 8/ 1 996 

Prep 

Method 

Prep 

Date 

Ana lys i s  

Method 

Ana lys i s  Analyz 

Date By 

PVOC- S -ME Benzene ND ug/kg 25 09/1 7/ 1 996 SW846 8020 09/ 1 7/ 1 996 mdc 

GRO-S 

DRO- S 

Ethyl Benzene 

Methy l - t e r t - butyl ether 

T o l uene 

1 , 2 , 4 - t r i methyl benzene 

1 , 3 , 5 - t r i methyl benzene 
Xyl enes , m + p 

Xyl ene, o 

a , a , a - T r i f l uorot o l uene ( SS )  

Gaso l i ne Range Organ i cs(GRO) -Soi l 

So i l  spi ke 

Soi l spi ke dupl i cate 

D i esel Range Organi cs(DRO ) - So i l 

Soi l spi ke 

Soi l spi ke dup l i cate 

ND ug/kg 

NO ug/kg 

ND Ug/kg 

ND Ug/kg 

NO ug/kg 
ND Ug/kg 

ND ug/kg 

98 % recov 

ND mg/kg 

1 05 % RECOV 

94 % RECOV 

SO mg/kg 

94 % RECOV 

95 % RECOV 

25 

25 

25 

25 

25 
25 

25 

1 

2 . 5  

5 0  

5 0  

3 . 8  

50 

50 

09/1 7/ 1 996 WDNR MOD GRO 09/ 1 7/ 1 996 mdc 

09/ 1 6/ 1 996 WDNR MOD ORO 09/16/ 1 996 DLP 

"ND" I ndi c a t es no detectable ana l yte at or above the L i sted detect i on L i mi t .  A L L res u l t s  reported o n  a 

dry wei gh t  bas i s .  A l l  subcontracted ana l yses are performed by Wi scons i n  DNR cert i f i ed L aborato r i es .  

. 
Th••• '''" ' '' h•v• b .. n ''vl owod ond tho l '  ·�•nt�l f l od by• 

____ ________ , .. _,__._ ___ ··---- -- -----��--�- -------------· (f-.t ____________ _____ ______ _ 

Corporate Office & Laboratory 
1 7Qt; lnrh lc;:.tri�l n,.;",. • r.,,..,.,._'r"' J:l-:nr 'In t=: A 'JfV") a. A 1 A A Cn l'l A 'lC .., Or\f"\ .-, rJ C'  t'l A rJ C'  - r.- • • • .  A 1 A A .-:on n o n ..,.  



Superior Laboratory 
223 1 Catlin Ave. ,  Suite 420 
Superior, WI 54880 
7 1 5-392-5844 
1 -800-837-8238 
Fax: 7 1 5-392-5843 

Report t o :  RMT , I N C  
744 HEARTLAND TRA I L  

P . O .  BOX 8923 
MAD I SON , WI 53708-8923 

B i l l  t o :  RMT , I N C  

. . . chemistry for the environment 
Lab Cert i f i cat i on No. 405132750 

Locat i on PRJ . 1 0 3 1 8 . 05/YDOT - SHELL LAKE 

Your Samp l e  I D :  

SaJTF l e  Desc . 

Sarrp l e  Mat r i x  

E n  Chern Proj# 

En Chern Lab # 

SUE-ONE HAL F B ( 25 ' -271 ) 

SOI L  

0996026 

502896 

Detec t i on 

Date Col l ected: 09/ 1 1 / 1 996 

Date Recei ved 09/13/1 996 

Date Reported : 09/ 1 9/ 1 996 

Ana l ys i s  Analyz< 

Ana l ys i s  Parameter Resul t Uni ts L i m i t  

P rep 

Method 

Prep 
Date 

Ana l ys i s  

Method Date By 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ·  

PVOC- S - ME Benzene ND Ug/kg 25 09/ 1 7/ 1 996 SW846 8020 09/ 1 7/ 1 996 mdc 

GRO- S 

DRO - S  

Ethyl Benzene 

Methy l - tert-butyl ether 

T o l uene 

1 , 2 , 4 - t r i methylbenzene 

1 , 3 , 5 - t r i methyl benzene 

Xyl enes , m + p 

Xylene, o 

a , a , a- T r i f l uoroto l uene ( S S )  

Gaso l i ne Range Organ i cs(GRO ) - So i l 

Soi l spi ke 

Soi l spi ke dupl i cate 

D i esel Range Organ i cs(DRO ) - S o i l 

Soi l spi ke 

Soi l spi ke dupl i ca t e  

N D  ug/kg 

ND Ug/kg 

ND Ug/kg 

ND ug/kg 

ND Ug/kg 

ND ug/kg 

ND Ug/kg 

98 % recov 

ND mg/kg 

1 05 % RECOV 

94 % R ECOV 

3 . 8  mg/kg 

94 % RECOV 

95 % RECOV 

25 

25 

25 

25 

25 

25 

25 

1 

2 . 5  

5 0  

50 

3 . 6  

50 

50 

09/ 1 7/ 1 996 WDNR MOD GRO 09/ 1 7/ 1 996 mdc 

09/ 1 6/ 1 996 WDN R  MOD ORO 09/ 1 7/ 1 996 DLP 

"ND" I ndi cates no detectabl e  ana l yte at or above the l i sted detect i on l i m i t .  A l l  resu l t s  reported on a 

dry weight bas i s .  A l l  subcont racted analyses are performed by Wi scons i n  D N R  cert i f i ed l aboratori es . 

--------
·---- o=�----'�----- ----··-··-�--------

Corporate Office '&: Laboratory 
1 795 Industrial Drive • Green Bav. WI f;4::\02 • 4 1 4- 4flq.?4::ln • R00-7::\n-?4::\n • FAY' 4 1 4 - 4flQ.RR?7 



Supeiior Laboratory 
223 1 Catlin Ave.,  Suite 420 
Supeiior, WI 54880 
7 1 5-392-5844 
1 -800-837-8238 
Fax: 7 1 5-392-5843 

Report t o :  RMT , I NC 
744 HEARTLAND TRA I L  

P . O .  BOX 8923 

MAD I SON , WI 53708-8923 

B i l l  t o :  RMT , I NC 

. . . chemistry for the environment 
Lab Cert i f i ca t i on No.  4051 32750 

Locat i on PRJ . 1 03 1 8 . 05/WDOT · SHELL LAKE 

Your Samp l e  I D :  

Samp l e  Desc . 

Samp l e  Mat r i x  

E n  Chern P roj# 

En Chern Lab # 

TR I P  BLANK 

METHANOL Date Col l ected : 

0996026 Date Recei ved 09/ 1 3 / 1 996 

502897 Date Reported : 09/ 1 6/ 1 996 

Detect i on P rep Ana lys i s  Analyz 

Ana l ys i s  Parameter Resu l t  Uni ts L i mi t  Method 

Prep 

Date 

Ana lys i s  

Method Date · By 

ADM I N  ADM I N I STRAT I VE HOLD CANCELED LABORAT 

"ND" I ndi cates no detectable ana l yte at or above the l i sted detect i on l i mi t .  A l l  resul t s  reported on a 

dry wei gh t  bas i s .  A l l  subcontracted ana l yses are performed by Wi scons i n  DNR cert i f i ed l aborator i es .  

09/ 1 3/ 1 996 CLC 

Th.,e '''" ' '' hove b.., <evf ewod ond thef�::;;:-'J:Jt:.:::f f f ed by' 

-. 

,._ .., �  ... �-- �·�• --.-.. '-� =�·-"'""· -..� •-··--c'< �"-'-".,..._......, __ ,.....,._._,. ,,.,._ __ ., - �---· �-'�'-"''_.,:.-.-�···•·••-- '"'-•··-------- -·· • 

Corporate Office &: Laboratory 
1 7Afi lnrlnc;,tri;:tl nrivP • n.rPPn R�v UTT c;,d.q()') • ..1 1 ..1. - .d .. J�:Q.')d�� • Rfl(L7Q�_')A'::t� a l:'Av· A 1 A . A t=::.G_QQ'J7 



Company Name: ,..., i J ,A.) C. ' � ""' IJi 0 1241 Bellevue St., Suite 9 0 802 Deming Way 0 2231 Catlin Ave., Suite 420 v:';n�-- ) t1 ! 
./1/\ , ) E HEM Green Bay, W1 54302 Madison, Wl 53717 Superior, WJ 54880 , 

Branch or Location: . { Y 1 -AoJ$ 0,._, 414-469-2436 • 1-800-736-2436 608-827-5501 • 1-888-536-2436 715-392-5844

.

· 1-800-837-8238 
,. INC. FAX 414-469-8827 Fax: 608-827-5503 FAX 715-392-5843 

Project Contact: Bl{c.JCk. Ge<;,_(;;,.(_ --
. 

Telephone: (oC9 - g3) ·� y�tt-}Lj CHAIN OF CUSTODY 2 6 0 5 Page • r· of _,_/ __ , 
P.O. # Quote # 

Project Number: /0 3 t 8 • 0 5 Q � !'A.J f(\ � (\ \-t Mail Report To: 

<:"I j L . __ 

\ \  PRESERVATION (CODE)*/ / 1- /1- / / / / / /,._ddress: -=J-LI.LJ �T{_A N Q) '} PA.Jt.. . 
Project Name: v-) Do7- s }-/(;;(...1.. '-AI-� � FILTERED? (YES/NO)./ ./_ / / / / / L /Company: 1? rnt, J A.X.?.. • 

Project Loc?tion: . �· �L 1�":-f::T;; �.J.. � \'\ 
� lJ/JAOJSotJ t..s£ 53 1 1 )  

. . � o  H .  / f!!'A/Yl ;L1 ·,_ . f.-«J D r·- . J Sampled By (Pnnt). J . . · � Invoice To: 1 C. fC' - rS "N 
Regulatory Program �circle): UST RCRA CLP SDWA �·· (i> Company: 

NPDESIWPDES . CAA NR __ · 
' 

({:-«) 
-----------------'I 

Other � c, Address:-------------------! --.. , <{f · NR720 Confirmation Analysis Required? (circle): Y N � ... . ;.(: . � 110 (' ,  . . 
(En Chom will confirm unless oi/Jerwiso instructed.) �' � 11U 0/ L

r:M::m:_:I IJnv�o�lce�1i·o·: liijim�Jmfi�mniiimlDmtiJ��� ����-.. � '(") u"\-, . cy 4i: • I I • • • 0 • • :  0 • ,  o • 0 
'
FIELD ID SAMPLE DESCRIPTION COLLECTION 

LD MATRIX GOOD TOTAL 
COMMENTS LABORATORY 

. . DATE TIME EN COND. BOTTLES NUMBER 

. 9 j . / ;L;)f :t 5{)d tj (),:j_ :;·t.X- <1 en ' - .39 ) f ll IW �/ V' v / �· 0:3 ooT(L� !il-f--'JC!Cl;1 I 

rrJ w -.3 {-:x./- 3z ) '1/11 t3Ju \./ 1./ .- / \� r=rr-:5,�..x.ry 9}-:;c;;91_ l---------+--�--���--------�--��---+-----l---- ---- ---- ---- -----l---�---�1-----t-----r---�---r�--�----------------�������� 

I :5\.Xc. - l/:5  (z_ 5 '- 2. f ') 'j/1 1 J$dO v'_.. -" � / I I fl S7J;;r1:9t/ 
SdG:. - 'lz .. A t l{ • _ 10 , ) ��. ,s� ..,.., v- �-- v-/ ,, , , rz,;;x75' 
.5� - 'l-r.BI Z 5  1 •  Z7 . )  111 1 /?a:- v v v / 'V /I J J  WCIX'1(t7 

>tulo &a JZ Jc- I cl- l/[) . • �.l c;Y'/_Ir;... 1Ei)JR97Z I 

� . ...-.,;: �--- .. _ :'"'to ! 

� --"'!: ""�';:r. .. -
., . 

•Preservation Code Relinquished By:� )_ / Datemme: Re£!Uved-By: A �\,. . ., !Jalemme: En J��ct No. 
A=None B=HCL C=H2S04 

•• 
'---:::::;;;� / 1 1 / e tq:_¥)-;: l'?frv�\ . J ,.r-__ 9----) cy I I  f?J CHo (Jz-l�./),;Jfc 

D:HN03 E=EnCore F=Methanol -· 1 -. - · 

G:NaOH O:Other (Indicate) Reti;Juished Brj / \,.... a J._ �lefT;:e: R;ce(ive
'
� �� 

I (.};/. Da��
me: /7'%/:J zample R;;� T:�· 

••rt not using En Chern's methanol, Jr-Trd-J . ..... _L:: '7-) If/). .. :-) 1 _;:c�) 1..1 o r( Lr . ,  1/!?. ;9;..;. - · "'- u-+-
lndlcate volume of methanol added and Relinquished Bt . ,. Dalemme: R�iY1d By (En Chem)· ,/ ; Oalemme: sample Receipt pH 
mark the appropriate samples. � , . ' / · (J /, , / � , >L-;:;" , 

; ( /_ / /J . . ,...., . 1 (W•�-·�� 

'i/� •./ 



RMT, Inc. 

1: I WPMSN\ PIT\ 00-10318\ 05\R0010318.05A 

Appendix C 
SVE Off-Gas 

Laboratory Reports 

WisDOT- Shell Lake Site 
April1997 



Report No.: 
Report Date: 
ECCS PN: 

Client Name: 

Attention: 

Project Name: 
RMT Project: 

97.007 
January 1 3 ,  1 997 
1 245 

RMT, Inc. 

744 Heartland Trail 
P.O. Box 8923 
Madison, WI 53 708-8923 

Bruce Grear 

WDOT - Shell Lake 
1 03 1 8.05 

Date Collected: 0 1 /09/97 
Date Received: 01/10/97 
Date Analyzed: 01/10/97 

Benzene 
Sample Description (0.2 ug/L) 

SVE 1 & 3  < 0.2 
SVE 1, 2, 3 & 4 < 0.2 

Toluene 
(0.2 ug/L) 

< 0.2 
< 0.2 

Method detection limit given in parenthesis below compound name. 
ug/L = micro-grams per liter (weight/volume) = mg/cubic meter 

* Calculated based on the average response factor of benzene. 

Analysis by GC-FID. 

Approved by: 

AkJ�. 
Michael J. Linskens 

Senior Chemist 

Ethyl Total 

Benzene Xylenes Hydrocarbon* 
(0.2 ug!L) (0.4 ug/L) (0.4 ug/L*) 

< 0.2 < 0.4 6 
< 0.2 < 0.4 5 

Env ironmental Chemistry Consu lt ing Serv ices ,  Inc.  
2525 Advance Road, Suite A • Madison, WI 53704 • Phone 608-22 1-8700 • FAX (608) 22 1 -4889 



•I• II!JiMr.� CHAIN OF CUSTODY RECORD N � 0 5 8 5 8 2  
LABORATOR I ES 

1 53708-8923 • Phone (608) 83 1-4444 • FAX (608) 83 1·7530 

Project No. �roject/Ciient: 
I o .7> 1,?, o'j- �/)J/ 5/. c 1/ /..c,A:-e 

Project Manager/Contact Person: 
/3,-c, cc 6-rec .. r /?IV)-{ /nqJ i fj OI\ 

Lab No. Yr.f1_ 
Date '

Time Sample Station ID 

q =l--t»=t .Dl Yr /0 p.'J 

q ::f·(){)=t .fJ1 '17 

SPECIAL INSTRUCTIONS 

SAMPLER Relinquished by (Sig.) 

f;.cv,.,.-.{1-., .&...,..., .. �-,_. lf(elinquished by (Sig.) 

Relinquished by (Sig. )  

r 

Custody Seal : Present/ Absent - ----------

5 i 'E I Cf 3 
5.iiE I J. 3// 

Date/Time ji;'"" �y (Sig�· 

1/Y//7 J)CO �M. ·-�AA 'P l;_ 
Datemme · 1  'ceived by (Sig.}) 

Datemme Received by (Sig.) 

Intact/Not Intact Seal #'s 

.... Cll 1l Q; 
E .!: 
::s � 

z c: - 0 g o  
� 0  

I 

I 

X 
i:C 
1-� 

t1 j{ 

/J,·r 

Datemme 

Y,o/�-:r /tW 
Datemme 

Datemme 

Filtered (Yes/No) /;vo/ / / / / / / / 
Preserved (Code)/�/ / / / / / / / 

e't> PRESERVED CODES � �e A - NONE 

et$. B - HN03 � 
file:, ;'1.1t C - H2S04 

�C:j ' D - NaOH � co  � . .  7 E - HCI � • (  �� F - METHANOL 

Comments: G -

.)( 
X 

HAZARDS ASSOCIATED 
WITH SAMPLES Turn Around (circle one) Normal Rush 

D Flammable Report Due 

0 Corrosive (For Lab Use Only) 
0 Highly Toxic 

Receipt Temp: Receipt pH 
0 Other (list) Temp Blank y N (Wet/Metals) 

I 

�-268 (R6/95) WHITE - LABORATORY COPY YELLOW - REPORT APPENDIX PINK - SAMPLEAISUBMITTER 



Report No.: 
Report Date: 
ECCS PN: 

Client Name: 

Attention: 

Project Name: 
RMT Project: 

Date Collected: 
Date Received: 
Date Analyzed: 

96.338 
December 1 9, 1 996 
1 245 

RMT, Inc. 
744 Heartland Trail 
P.O. Box 8923 
Madison, WI 53708-8923 

Bruce Greer 

WDOT - Shell Lake 
1 03 1 8.XX 

1 2/1 7/96 
1 2/1 8/96 
1 2/1 8/96 

· Benzene 

Sample Description (0.2 ug/L) 

E1 & E3 < 0.2 
E2 & E4 < 0.2 

Toluene 
(0.2 ug/L) 

0.4 
0.3 

Method detection limit given in parenthesis below compound name. 
ug/L = micro-grams per liter (weight/volume) = mg/cubic meter 
* Calculated based on the average response factor of benzene. 

Analysis by GC-FID. 

Approved by: 

rf!MLJ� 
Michael J. Linskens 

Senior Chemist 

Ethyl Total 

Benzene Xylenes Hydrocarbon* 
(0.2 ug/L) (0.4 ug/L) (.2 ug/L*) 

0.2 1 .7 50 
< 0.2 1 .6 1 5  

Env ironmental Chem istry Consu l t ing Serv ices ,  Inc .  
2525 Advance Road, Suite A • Madison, WI 53704 • Phone 608-22 1-8700 • FAX (608) 22 1 -4889 



.,. 

·-� CHAIN OF CUSTODY RECORD N � 0 5 9 3 8 7  
LABORATOR I ES 

744 Heortlond Troil, P.O. Box 8923 • Madison, Wl 53708·8923 • Phone (608) 83 1·4444 • FAX (608) 83 1 ·7530 

Project No. 

to3 19.  XX I Project/Ciie�:0.Q:7T _ .:S ;-j(;;.U- �� 
Project Manager/Contact Person: 

DJ�f::" hsJ..f / B �v<� �� 
Lab No. Yr. 1b 

Date Time Sample Station I D  

3 Jd. <f ( I '  z lr;;._l o "3-co t;;;, I ; e..:3 
SJC , a�'Zj,":f l 1 3oC> � 2- i.. <:..._:1 

SPECIAL INSTRUCTIONS 

Datemme 1 Received by (Sig.) 

'�In� r� �lA/� 
I 

Relinquished by (Sig.) Date/Time Received by (Sig.) 

Relinquished by (Sig.) Datemme Received by (Sig.) 

Custody Seal: Present/Absent Intact/Not Intact Seal #'s 

F-268 rRF>/95) 

.... "' 

� � I ::J <1l z c - 0 g () 
0 -1-- 0 --

I -
l 

X 
a: 
I-� 

Date/Time 

J ).fJ«Ir� 
Datemme 

Datemme 

F;IU.ed (Ve&No) 770:?73=5/ 

Comments: 

-/,_,.... !/"' 

PRESERVED CODES 

A - NONE 

B - HN03 

C - H2S04 

D - NaOH 

E - HCI 

F - METHANOL 

G -

HAZARDS ASSOCIATED 
WITH SAMPLES I Turn Around (circle one) � Rush 

0 Flammable Report Due 

0 Corrosive (For Lab Use Only) 

0 Highly Toxic 
Receipt Temp: Receipt pH 

0 Other (list) 
Temp Blank y N (Wet/Metals) 

W�ITI' . 1 � nnn hTnnv rnnv vrt 1 ,-..,,"' n r nr�nT A nnr� rnrv rn� rv r- ,., , �n t  r n rr- r  rnt J rT""T"r n  



Report No. : 
Report Date: 
ECCS PN: 

Client Name: 

Attention: 

Project Name: 
RMT Project: 

Date Collected: 
Date Received: 
Date Analyzed: 

96.309 
November 1 8, I 996 
I 245 

RMT, Inc. 
744 Heartland Trail 
P.O. Box 8923 
Madison, WI 53708-8923 

Bruce Greer 

Vv'DOT - Sbell Luke 
I 03 1 8.05 

l l / IS/96 
l i / l 6/96 
l l / I6/96 

Benzene 
Sample Description (0.2 ug/L) 

All Wells < 0.2 
Wells I & 3 < 0.2 

Toluene 
(0.2 ug!L) 

< 0.2 
< 0.2 

Method detection limit given in parenthesis below compotmd name. 
ug/L = micro-grams per liter (weight/volume) = mg/cubic meter 
* Calculated based on the average response factor of benzene. 

Analysis by GC-FID. 

Approved by: 

�M 
Michael J. Linskens 
Senior Chemist 

Ethyl Total 
Benzene Xylenes Hydrocarbon* 
(0.2 ug/L) (0.4 ug/L) {.2 ug/L*) 

< 0.2 < 0.4 I 
< 0. 2  < 0.4 0 

Environmental Chemistry Consult ing Serv ices ,  Inc.  
2525 Anvl'lnrt> Rmrl <\nitP A M«rli �nn WT '\':1.7CU. • Phnn" M\SL')') LQ7M • C A Y  rMW\ 'l 'l LA Q QO 



l o  ·: E. Q.t!..� ;LS c7S- AUI/1-l/I.J t!_ t;  
-�- Pl-t 1 tcog -;;. ;2_J -87oD � 

IL.. .... . �. 

lfl!l!.. lABORATOR IES 

f:..-0 AO 1 'Su 1 TE: li1 /iA AV!�OAJ t/J I � 6 -i 0 4  

CHAIN OF CUSTODY RECORD N �  0 5 8 4 8 1  

1 53708-8923 • Phone (608) 83 1-4444 • FAX (608) 83 1-7530 
Filtered (Yes/No)/ / / / / / / / / 

Preserved (Code)/ / / / / / / / / 
Project No. 

l o 3 l e, , o5 
l Project/Client: 

W[)OI- 5 Hf..lL Ll.q Krd:.. e?:> PRESE RVED CODES 

Project Manager/Contact Person: 

BRuCk GR� 

Lab No. Yr. 1f.o 
Date Time 

-�1.0 1  ' 'hs t o:� 
3D 'f. oJ.. II/ 1 5  rz:cc.. 

SPECIAL INSTRUCTIONS 

SAMPLER Relinno ,; .. h,..-4 hu ISig ) 

'- -?'��- · .7 ( ./ /  
Relinquished by (Sig.) 

....-

Relinquished by (Sig.) 

Custody Seal: Present/Absent ---- ------ - �-

Sample Station I D 

A LL u...J�LLS 
O:X�L S a!: I �  � 

Datemme r!lkts;tk '/,sa� 
Datemme Received by (Sig.) 

Datemme Received by (Sig.) 

Intact/Not Intact Seal #'s --- --···-

... "' z Qi 
E .!: 
:I .!!! z c: 

X 
a: 

� �e 
eo:. 

r-,<J} e,fll 

���0; - 0 1-.!!! 0 � )� 0 -t- 0  

I ./ I 

l v 

VI D�);Time )� HAZARDS ASSOCIATED 

I � r L q ;3o ��\ WITH SAMPLES 

0 Flammable 
D�temme 0 Corrosive 

0 Highly Toxic 

Datemme 0 Other (list) 

�--- --

A - NONE 

B - HN03 

c - H2so. 

0 - NaOH 

E - HCI 

F - METHANOL 

Comments: G -

Turn Around (circle one) � Rush 

Report Due 

(For Lab Use Only) 

Receipt Temp: Receipt p H  

Temp Blank y N (Wet/Metals) 

-- ------ ----

., 

.. 

I 

F-268 (R6/95) WHITE - LABORATORY COPY YFI I OW - RF r>nRT ll f'f'P!niY PI�JV - <:MAP! r n 1<:1 lniHTTrR 



C\Ca 
we"·· \__/' ----- "· �f -----------------------

Report No. : 
Report Date: 
ECCS PN: 

Client Name: 

Attention: 

Project Name: 
RMT Project: 

Date Collected: 
Date Received: 
Date Analyzed: 

96.244 
September 1 6, 1 996 
1 245 

RMT, Inc. 
744 Heartland Trail 
P.O. Box 8923 
Madison, WI 53708-8923 

Bruce Greer 

WDOT - Shell Lake 
1 03 1 8.03 

9/1 1 1961 

9/1 2/96 
9/1 3/96 

Benzene 
Sample Description (0.2 ug/L) 

SVE - I  & 3 < 0.2 
SVE - I ,  2,  3 & 4 < 0. 2  

Toluene 
(0.2 ug/L) 

< 0. 2  
< 0.2 

Method detection limit given in parenthesis below compound name. 
ug/L = micro-grams per liter (weight/volume) = mg/cubic meter 
* Calculated based on the average response factor ofb.:-11Zenc. 

Analysis by GC-FID. 

Michael J. Linskens 
Senior Chemist 

Ethyl Total 
Benzene Xylenes Hydrocarbon* 
(0.2 ug/L) (0.4 ug/L) (.2 ug/L *) 

< 0. 2  < 0.4 0 
< 0. 2  < 0.4 2 1  

Environmental  Chemis try Consult ing Serv ices ,  Inc .  
2525 Advance Road, Suite A • Madison, WI 5 3704 • Phone 608-22 1-8700 • FAX (608) 22 1 -4889 



1111• 
·-� CHAIN OF CUSTODY RECORD N � 0 5 7 3 4 2  

LABORATORIES 
1 53708-8923 • Phone (608) 83 1-4444 • FAX (608) 831 -7530 

Project No. 

[ (6 3 1 9".03 I Project/Client: iiJCoT 
- $ f-t.LL u<\� 

Project Manager/Contact Person: 

DJ <-t:: h.sJ.J / l3J<uc.� � 
I 

Yr . .i¥.-Lab No. 

Date Time Sample Station I D  

-� ((f-o l 'f,, /" ll.OO 0u� - I � 3 
J.'if/.o;. y,,/7' J(;,:l::) StJ� - I  2. 3 ;.c...J 

-J/Z.J p I �'-'L\_... )J"' 

SPECIAL INSTRUCTIONS 

... "' 1l Q; 
E .!: 
:I .!!! 

z ·  c - 0 g 0 
0 -1- 0  

I 
I 
I 

X 
a: 1-� 
1 11-ut.-
�rz.. A 

� 

Filtered (Yes/No)//J/f.}/ / / /  / / /  
Preserved (Code)/�/ fV / / / / / / 

�� q. 
��l�e raf 

e:,fl�C:J � \ �� �<:' 0 
'' 

-r 

PRESERVED CODES 

A - NONE 

B - HN03 

c - H2so. 

D - NaOH 

E - HCI 

F - METHANOL 

Comments: G -

y "( 

./' {"" 
SAMPLER Relin�hed by (Sig.) 

��2 7 -
Reli�uished by (Sig.) 

Relinquished by (Sig.) 

Custody Seal: Present/Absent 

1=-?,;R (�,;!Q<=;\ 

Datemme 

��J,,e, 
Datemme 

Datemme 

Intact/Not Intact 

ReooNed !tf) �-fft_1Wtv 
r:�?,.., .Al j tRr l'¥!h 

Received by(S� .) '-I Datemr:.e 

Received by (Sig.) Datemme 

Seal #'s 
-�-··---

HAZARDS ASSOCIATED 
WITH SAMPLES 

0 Flammable 

0 Corrosive 

0 Highly Toxic 

0 Other (list) 

Turn Around (circle one) Normal Rush 

Report Due 

(For Lab Use Only) 

Receipt Temp: Receipt pH 

Temp Blank y N (Wet/Metals) 

I 
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