
• 

. . . . e 

AMT 
�'ftz� 

• ENVI RONMENT • ENERGY • ENGINEERING 

Hot Spot Investigation Documentation 
and Remedial Options Analysis Report 

Kewaunee Marsh 

May 2010 

CREATING B A LANCe .. 



. 

. . . . . . . • 

A NIT 
A 

• ENVIRONMENT • ENERGY • I:NGINEERING 

Hot Spot Investigation Documentation and 
Remedial Options Analysis Report 

Kewaunee Marsh 

May 2010 

Prepared For 

Wisconsin Department of Natural Resources 

Green Bay, Wisconsin 

Alyssa Sellwood, P.E. 
Project Engineer 

Robert R. StanfOrt�D . 
Senior Applied Chemist 

RMT, Inc. I Wisconsin Depnrtlltellf of Nnlurnl Resources 

Finn/ 
1:\ \VI'AISN\1'/rl \020S5123\IH19\ R020S523110<HH11.DOCX 

Paul D. Turpin, P.E. 
Senior Engineer 

©20JIIR,viT.IIIC. 

All Risl•l• Rc;.cll't>l 

744 Heartland Trail • Madison, WI 53717 • 608.831.4444 • 608.831.3334 FAX • www.rmtinc.com 

C R E A T I N G B A L A N C E"' 



Table of Contents 

1 .  Introduction . . . . . . . . ...................................... . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . ........ . . . . . . . . . . . . . . . ....................... ........... 1 

1 .1 Background ............... .. . . . ................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .............................................. 1 

1 .2 Purpose and Scope . . . . . ............................................................................................... . . . . . . . . .. . .  1 

2. Previous Understanding of the Site . . . . . . .. . . . . . .. . . . . . . . . .. . .. . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . ........................ .. 3 

2.1 Cap Description ............................ ..... ... . . ..... .......... ... ..... . .... ... ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

2.2 Historical Soil Sampling-Capped Area 1994/2004/2006 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

2.3 Leach Testing 2006 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . 4 

2.4 2007 RMT Hot Spot Groundwater Sampling ............................ . . . .. . . ....... . . .. . .. .. . . . . . . . . . . . . . . . . .  4 

2.5 Original Concepts for Remediation of the Hot Spot ... . . .. . . . . . . .. . .. .. . . . . . .. . . . .. . . . . . . . . . . . . . . . .. . ...... 5 

3. Hot Spot Investigation ..... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ................................ .. . .. . . . . . . . . . . . 6 

3.1 Geoprobe Investigation . . . . . . . . . . . . . . . . . . . . . . . . . .................... . . . . . . . . . ..................... ....................... ..... . 6 

3 . 1 . 1  December 2009 Soil Sampling ............................... .......... ....... .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 

3.1.2 March 2010 Soil Sampling . . . .. . . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ........................ 6 

3.1 .3 Soil Stratigraphy .......... .. ..... ......... . . .... . . .. . . . . . . . . . . . .. . .. . . . .. . .. . . . . . . . . .. . . . . . . . .......................... 7 

3 .1 .4 Sampling Results . . . . ..................... . . . . . . . . . . . ...... . . . . . .... ........................................... ..... ... 7 

3.2 Geophysical Survey .......................................................... ... ........ ....... ..... ...... . . . . . . . . . . . . . . . . . . . . . . . .  7 

4. Hot Spot Definition . .. . . . .. . . . . .......................... .................. ................ ........ . ........... ..... . . . . . . . . . . .. . . . . . . . . . . . . .  9 

4.1 Hot Spot Definition ... . . .. .... . . .. . . . . . . . . .. . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . ..................... . .................. .. 9 

4.1.1 Laboratory Analysis - Leach Testing . . . . . . . . . . . . . . . . . ........................... . .. . . . .... . .. . . . . ... .. . . . 9 

4.1.2 Arsenic Distribution ......... .. ..... .. . . .... . . .. . .. .. . .. . . . . . . .. . .. .. . . . . . . .. . . . .. . . . . ... . . . . . . . . . . . . . . . . . ......... lO 
4.2 Concentration Trends Over Time . . . . . . .. . . . .. . . . . . . .. . . . .. . .. . . . .. . . . . . . . . . . . . . . . . . . . . ................. . . . . .......... 1 1  

4.3 Remedial Objectives . .. . .. . . . . . . .. . .. .. . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . ................ . ............... . . .......... ...... ....... . 12  

5 .  Remedial Options- Laboratory Evaluations . . . .. . . . . . . .. . . . . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . ............................ 13  

5.1 Groundwater Extraction Evaluation .................... ........ ... ........ ..... . . ..... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  13 

5.1.1 Leach Testing .. .... . .. . .......... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... 13 

5.1 .2 Results . . . . . . . . . . . ....... . . . . .. . .. .. .. . .. .. . . . . . . . . .. . . . .. . .. . . . .. . . . . . . .. . . . . . . .. . . . .. . . . .. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . 13 

5.2 In Situ Treatment Evaluation . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . .. . . . . .... ......................... . .... . ............. . . . . 13 

5.2.1 Effectiveness ......... ............... .......... ... .......... .. . .. . . . . . . .. . .. . .. . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 13 

5.2.2 Long-term Stability .................. ........ . . ... ..... . . . . . . . . . . . .. . . . . .. .. .. . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 4  

5.2.3 Refinement of Chemical Dosages .............. ............. ....................... ............. ... ..... .. 1 4  

RM'I: lnc. I Wisconsin Depnrtmenl of Natural Resources 

1:\ WI'MSN\I'}TI \02085 \23 \009\1\0208523009-00J .DOCX 5127110 Final May 2010 



6. Remedial Options Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  16  

6.1 In Situ Treatment- 11,000 cy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  16  

6.1 .1 Remedy Description-Basis of Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 

6 .1 .2 Performance Monitoring-Basis of Cos\.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17  

6.1 .3 Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17  

6.1 .4 lmplementability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18  

6.1.5 Time Frame for Restoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

6.1.6 Cost . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

6.2 In Situ Treatment- 3,000 cy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . .  18 

6.2.1 Remedy Description- Basis of Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 

6.2.2 Performance Monitoring-Basis of Cos\.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

6.2.3 Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

6.2.4 lmplementability . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

6.2.5 Time Frame for Restoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 19 

6.2.6 Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

6.3 In Situ Treatment with On-Site Containmen\. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 19 

6.3.1 Remedy Description-Basis of Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19 

6.3.2 Performance Monitoring- Basis of Cos\.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 

6.3.3 Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

6.3.4 lmplementability . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

6.3.5 Time Frame for Restoration . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  21 

6.3.6 Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

6.4 In Situ Treatment with Off-Site Disposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

6.4.1 Remedy Description- Basis of Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... . ...... . . . . . . . . . . . . . . . . .  22 

6.4.2 Performance Monitoring-Basis of Cos\.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  22 

6.4.3 Effectiveness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 

6.4.4 lmplementability . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

6.4.5 Time Frame for Restoration . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

6.4.6 Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23 

7. Conclusions and Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

7.1 Conclusions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24 

7.2 Recommendations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 

8.  References ................................................................. . . . . . . . . . . . . . . . . . . . ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 

RMT, Inc. ! Wisco11si11 Department oJNaluml Resources ii 
1:\ Wl'tdSN\ 1'/Tl \02085\23 \009\/W208!i23009·001 .DOCX S/21110 Final May 2010 



List of Tables 

Table 1 

Table 2 

Table 3 

List of Figures 

Figure 1 

Figure 2 

Figure 3 

Figure 4 

Figure 5 

Figure 6 

Figure 7 

Figure 8 

List of Appendices 

Appendix A 

Appendix B 

Appendix C 

Appendix D 

List of Attachments 

Attachment A 

Attachment B 

December 2009/March 2010 Hot Spot Geoprobe Investigation 

Remedial Options Analysis 

Comparative Summary of Remedial Options Estimated Costsll> 

Site Location Map 

2009/2010 Hot Spot Investigation 

Cross-Section Locator Map 

Cross-Section A-A' 

Cross-Section B-B' 

Cross-Section C-C' 

Cross-Section D-D' 

Cross-Section E-E' 

Geophysical Conductivity Survey 

Remediation Laboratory Summary Memos 

Concentration Trend Over Time Analysis 

Detailed Cost and Quantity Estimating Sheets 

Soil Boring Logs 

Laboratory Reports 

RM1: Inc. I Wisco11sin Depnrfmcnf ofNntuml Resources iii 
1:\ WI'MSN\I'}Tl \02085\23\009\ IW208523UO'J·OOJ .DOCX 5127110 Fi11nl Mny 2010 



1 .1 Background 

Section 1 
Introduction 

Approximately 15 acres of the Kewaunee Marsh Besadny Wildlife Area, in Kewaunee, 

Wisconsin, are contaminated with arsenic. The source of the arsenic is likely a spill of 

calcium/magnesium arsenate from the adjacent railroad that occurred in the late 1930s or early 

1940s. An interim action was completed in 1996 to limit the threat of direct contact with the 

arsenic. Specifically, 4 acres of the marsh were capped, and all 15 acres were enclosed within a 

fence (Figure 1). 

Between 2002 and 2005, STS Consultants (STS) completed site investigation activities to define 

the distribution of arsenic in the soil and groundwater at the site (STS, 2004 and STS, 2006). 

Based on the results of the STS investigation, WDNR established site specific cleanup standards 

of 19 mg/kg for soil and 148 flg/L for groundwater/surface water. 

Between 2005 and 2007, following the site investigation, RMT, Inc. (RMT), completed a 

treatability study and a remedial options analysis for the marsh to evaluate alternatives for 

achieving the site-specific cleanup standards (RMT, 2007). During the study, RMT noted that 

an area of elevated arsenic concentrations (2,200,000 flg/L) was present in groundwater near the 

former railroad ballast at monitoring well MW04-10. RMT completed an additional 

groundwater investigation near MW04-10 to test the hypothesis that a hot spot of dissolved­

phase arsenic was present within the railroad ballast near the location of a railroad spill. The 

results of the additional investigation confirmed that a hot spot of dissolved-phase arsenic is 

present below the railroad ballast and to the east of the ballast in the marsh, near MW 04-10, 

although the results did not define the depth and lateral extent of the high-level contamination 

into the marsh. 

1 .2 Purpose and Scope 

Because the hot spot of dissolved-phase arsenic identified in 2007 can act as a source of arsenic 

to the groundwater in the marsh, remediation of the l1ot spot is the critical first step to achieving 

the remediation objectives that have been established for the site. In order to design a remedy 

for the hot spot material, the WDNR and RMT determined
'
that the extent of the hot spot must 

be further defined, and a focused remedial alternatives analysis for the hot spot area should be 

completed. 

RMT, Inc.! Wiscom>ill Depnr/menl oJNnlurnl Resources 1 
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RMT has completed additional site investigation activities and testing to define the extent of the 

hot spot material. RMT has also completed laboratory bench scale testing to evaluate potential 

treatment and disposal approaches for the material. Based on the results of the site 

investigation activities and bench scale studies, three remedial options were evaluated for the 

hot spot material: (1) in situ treatment; (2) in situ treatment with on-site containment; and (3) in 
situ treatment with off-site disposal. 

The purpose of this report is to document the results of the additional investigations and 

laboratory testing, and to present the remedial options analysis for the hot spot material. The 

scope of this report includes the following: 

• Summary of the previous data related to the hot spot area 

• Summary of the focused 2009-2010 hot spot investigation 

• Delineation of the hot spot 

• Determination of hot spot remedial action objectives 

• Summary of the bench scale evaluations of the prospective remedial options 

• Remedial options analysis 

RMT, Inc. I Wisconsin Depnrlment of Nnfurnl Resources 2 
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Section 2 
Previous Understanding of the Site 

The following describes the site conditions that were documented by RMT and STS prior to the 

most recent hot spot investigation. It is critical to review the previous understanding of the site 

in order to put the current data and evaluations into context. 

2.1 Cap Description 

In 1996, STS completed an Interim Action at the site (STS, 1996). Specifically, STS constructed a 

permeable cap over areas with distressed vegetation in the marsh (Figure 2). The cap covered 

approximately 4 acres, was approximately 1 .5-2.5 feet thick, and was constructed from the 

ground up as follows: 

• Granular Lime: 30 cubic yards of granular lime were applied across the surface in an effort 

to remove soluble arsenic as an insoluble precipitate. 

• Polystyrene sheets: 5-inch-thick polystyrene sheets were placed over areas devoid of 

vegetation to provide a supportive base for the cap 

• Geotextile Fabric: 155,000 sf of woven geotextile was placed over visibly impacted areas to 

provide a high-strength permeable support for the wood chips 

• Wood Chips: 2 to 2.5 feet of a yard mulch and wood chip mix was applied across the cap 
area 

• Vegetation: Capped area was seeded to establish a vegetative mat. 

2.2 Historical Soil Sampling- Capped Area 1 994/2004/2006 

In 1994, STS collected soil samples from the area to be capped prior to construction of the cap. 

The arsenic concentrations down the center of the capped area ranged between 2,660 and 

10,700 mg/kg. The concentrations were generally highest near the railroad ballast and decreased 

moving east from the ballast, and generally decreased moving north and sou th from the areas 

previously devoid of vegetation. 

In 2002, during the site investigation, STS collected soil samples from approximately 20 borings 

throughout the marsh; however, no samples were collected from the capped area. The results 

from the soil samples collected outside the capped area indicated that arsenic impacts that 

exceeded the cleanup criteria of 19  mg/kg were limited to the upper 2 feet of soil in the marsh, 

and samples outside the capped area were generally below 1,000 mg/kg, with a few exceptions. 

One exception was SB02-18, which was constructed within the ballast material near the 
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presumed location of the historical railroad spill. The concentrations of arsenic in SB 02-18 were 

between 1,800 and 6,520 mg/kg, at depths between 9 and 15 feet below ground surface (STS, 

2004). 

In 2005, during collection of samples for the treatability work, RMT collected a soil sample from 

beneath the cap near the railroad ballast near the location of the historical spill. The 

concentration of arsenic in this sample was 2,500 mg/kg, which was significantly lower than the 

10,700 mg/kg that was detected in this area in 1994. Therefore, in June 2006, in order to confirm 

whether this decreasing trend was observable throughout the capped area, RMT collected soil 

samples from approximately the same locations under the cap that had previously been 

sampled in 1994 by STS. The results of the sampling found that the arsenic concentrations had 

decreased by a factor of 2 or 4 between 1994 and 2006; specifically, the concentrations in 2006 

ranged from 340 to 6,100 mg/kg, as compared to the range of 2,660 and 10,700 mg/kg 

documented in 1994. It should be noted, that there is a high degree in variability in the 

concentrations of arsenic within relatively small areas across the marsh, and this variability may 

also be contributing to the decreasing concentration trend. 

2.3 Leach Testing 2006 

The soil samples collected by RMT in 2005 were subjected to screening Toxicity Characteristic 

Leaching Procedure (TCLP) and screening Synthetic Precipitation Leaching Procedure (SPLP). 

The screening tests follow the standard USEP A protocols (TCLP-SW 846 Method 1311 and 

SPLP-SW 846 Method 1312), with tl1e exceptions that the leaching solution is analyzed directly 

after acidification, and smaller quantities of solid and leaching solution are used, while still 

maintaining the 1:20 solid to solution ratio. Previous tests have shown that the screening tests 

correlate well with standard leaching test results. 

Each of the samples used in this testing, with the exception of one, were collected from locations 

outside the capped area and contained concentrations of arsenic below 1,000 mg/kg. For 

samples with compositional arsenic less than 1,000 mg/kg, none of the material was determined 

to be hazardous (TCLP >5 mg/L), and no correlation between leachable and compositional 

arsenic concentration was observed (RMT, 2007). 

2.4 2007 RMT Hot Spot Groundwater Sampling 

Groundwater collected from monitoring well MW 04-10 throughout 2004 and 2005 had arsenic 

concentrations between 1,000,000 pg/L and 2,200,000 pg/L, suggesting that the well is located 

within the area of the historical railroad spill. The elevated concentrations of arsenic detected in 

this well, along with the elevated concentrations of arsenic detected in ballast in SB 02-18 in 
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2002, indicated that a hot spot, or source area, of dissolved phase arsenic has persisted in this 

area since the original spill. 

In order to evaluate the presence and delineate the extent of the presumed dissolved phase 

source area (the "hot spot"), RMT collected groundwater samples from 22 Geoprobe borings 

constructed in the ballast and the marsh near MW 04-10 in April 2007. T11e results of the 

sampling found that groundwater with concentrations of arsenic greater than 100,000 flg/L is 

present along approximately 70 feet of the ballast area. The results suggested that the hot spot 

impacts extended eastward into the marsh. However, the results of the investigation did not 

specifically delineate the extent of the impacts into the marsh or the depth of the impacts (RMT, 

2007). 

2.5 Original Concepts for Remediation of the Hot Spot 

As of 2007, it appeared that the cap continued to provide a direct contact barrier in the marsh, 

that the concentrations of arsenic were decreasing within the capped area, and that a hot spot 

source area persisted in the groundwater in the granular ballast material, and extended slightly 

eastward into the marsh. Based on this understanding, several remedial options were 

evaluated for the hot spot (RMT, 2007). These remedies included the following: 

• Groundwater extraction and on-site treatment 

• Groundwater extraction and off-site disposal 

• In situ treatment of the hot spot 

In February 2010, following the initial screening of alternatives, the options for remediation of 

the hot spot were refined by RMT and the WDNR. The WDNR selected the following options, 

which will be described in further detail within this report: 

• Groundwater extraction and off-site disposal (using an extraction trench) 

• In situ treatment 

• In situ treatment and on site containment in the unsaturated zone 

11 In situ treatment and off-site disposal at a solid waste landfill. 
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Section 3 
Hot Spot Investigation 

In order to confirm the extent and depth of the hot spot impacts along the ballast and eastward 

into the marsh, a subsurface Geoprobe® investigation and geophysical conductivity survey were 

completed at the site. 

3.1 Geoprobe Investigation 

3.1.1 December 2009 Soil Sampling 

On December 9, 2009, RMT, and its Geoprobe® subcontractor On-Site Environmental 

Services (OES), mobilized to the site to initiate the hot spot soil investigation. Fourteen, 

or approximately half of the proposed Geoprobe® borings, were completed between 

December 9 and 10, 2009. However, the fieldwork was forced to stop on December 10, 

2009 because of severe winter weather. 

A total of 10 borings were completed in the ballast area (B1D-B1E, B2A-B2E, and 

B3D-B3E), and 4 boring were completed in the marsh (M2D-MSD). The locations of the 

borings are shown on Figure 2. The borings were logged in the field and the soil boring 

logs are included in Attachment A. The borings extended between 20 and 30 feet below 

ground surface (bgs) in the ballast area, and 10 ft bgs in the marsh. 

3.1.2 March 2010 Soil Sampling 

Because a second mobilization was required to complete the investigation, RMT delayed 

completion of the investigation until the results of the December 2009 sampling event 

could be evaluated and the locations selected for the remaining Geoprobe® borings 

could be optimized. The results from the December 2009 sampling indicated the extent 

and depth of the impacts had been delineated in the ballast, but that the extent of the hot 

spot impacts required further delineation in the marsh. Therefore, no additional 

samples were completed in the ballast and the remainder of the sampling was focused 

on the marsh area. 

RMT and OES mobilized to the site on March 17, 2010 to further investigate the extent of 

the hot spot in the marsh area. Sixteen borings were completed in the marsh area. Two 

transects (M2A-M2F) and (MSA-MSF) were completed parallel to the ballast. Transect 

M2 was approximately 10 feet from the ballast and transect MS was approximately 

60 feet from the ballast. A transect was also completed approximately 600 feet eastward 

RMT, Inc. I Wisconsin Departmenlt�(Natuml Resources 6 
1:\ WI'MSN \I'JTI \02085\23 \009\ IW208S2J(!l)9.(JOI.DOC.\ 5127110 Fi/lal May 2010 



into the marsh (M6E-M12F) within the area that previously contained distressed 

vegetation prior to placement of the cap. The locations of the borings are shown on 

Figure 2. Each of the borings extended 8 to 12 feet bgs. The borings were logged in the 

field and the soil boring logs are included in Attachment A. 

3.1.3 Soil Stratigraphy 

Five cross-sections were developed from the hot spot investigation results. The 

locations of each cross-section are shown on Figure 3 and the cross-sections are included 

as Figures 4 through 8. 

The marsh contains approximately 8 feet of peat, which overlays a 7 to 12 foot layer of 

organic silt. A coarse-grained gravel layer was observed beneath the organic silt in the 

deeper borings. Evidence of the cap (Styrofoam) was observed at 2 to 3 feet bgs in 5 of 

the marsh borings. 

The ballast contains 6 to 14 feet of granular fill sand that overlays a compressed layer of 

peat and the organic silt. The coarse-gravel layer is present approximately 20 feet bgs in 

the ballast area. The upper 4 to 5 feet of the ballast are unsaturated. 

3.1.4 Sampling Results 

Soil samples were collected from 2-foot to 4-foot intervals, or from distinct soil types 

within each interval. The soil samples were submitted to Pace Analytical (Pace) for 

arsenic analysis. The laboratory reports are included in Attachment B, and the results 

are summarized in Table 1 .  

3.2 Geophysical Survey 

A geophysical electrical conductivity survey was completed concurrent with the March 2010 

Geoprobe"' sampling event. The intent of the geophysical survey was to capture the electrical 

conductivity of a broad area surrounding the hot spot and then to correlate the conductivity to 

the arsenic concentrations detected at the discrete borings. The goal was to define the limits of 

the hot spot within the marsh based on this correlation 

The Wisconsin Geological and Natural History Survey (WGNHS) completed the electrical 

conductivity survey on March 9, 2010. The WGNHS summarized the methods and results of 

the survey, which are included in Appendix A. 

RMT analyzed the geophysical data and results of the compositional arsenic analyses with the 

goal of developing a correlation between conductivity and arsenic concentration in the marsh 
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(Figures A. I and A.2). No correlation was observed between the two datasets, as shown on 

Figure A.J. It is likely that other factors, such as limestone used in the construction of the cap, 

may have interfered with the electrical conductivity response. 

Based on the additional analysis of the geophysical survey, we have concluded that the limits of 

the hot spot cannot be defined from the electrical conductivity data. Although a specific 

correlation was not observed, the geophysical survey does provide a good relative picture of the 

arsenic distribution. The geophysical survey showed that the higher concentrations of arsenic 

are limited to the area under the cap, and to the east of the ballast area. This information 

supports that the established monitoring network is sufficient and appropriately distributed 

throughout the marsh. 
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4.1 Hot Spot Definition 

Section 4 
Hot Spot Definition 

The results of the March 17, 2010 Geoprobe® investigation confirmed that elevated arsenic 

concentrations extend into the marsh; however, specific criteria were needed in order to define 

the limits of hot spot. RMT and the WDNR determined that the leaching characteristic, or 

potential impact the material has to groundwater, would be used to define the hot spot 

material. 

4.1.1 Laboratory Analysis· Leach Testing 

One criterion that could be used for delineating the hot spot material is the potential to 

leach arsenic above 5 mg/L in a TCLP test, which would mean the excavated material 

would be classified as a hazardous waste under the RCRA regulations. However, the 

sediment analysis to date has primarily been for compositional arsenic, and to use 

leachable arsenic as a criterion, the correlation between compositional and leachable 

arsenic needs to be determined. 

RMT evaluated leaching characteristics of material collected during the December 

2009/March 2010 sampling events. A memo describing the laboratory methods and 

results is included in Appendix 13. The results of the study found a strong correlation 

between coin positional arsenic concentration and leaching arsenic concentrations for 

samples with arsenic concentrations above 600 mg/kg. Specifically, the study found that 

material with compositional arsenic concentrations greater than 1,000 mg/kg would 

result in a TCLP concentration greater than 5 mg/L, and thus would be considered 

hazardous. Based on these results, the 1,000 mg/kg criterion was selected as the 

threshold to define the limits of the hot spot. 

It is important to note that the previous leaching studies, discussed in Section 2.3, found 

no correlation between compositional arsenic concentration and TCLP. However, the 

previous work was focused on the moderately contaminated material that is present in 

the broad area of the marsh and not the high concentrations present near the former 

location of the railroad spill. The current and previous leaching studies both found that 

below approximately 600 mg/kg the arsenic is not very leachable, and there is no 

correlation between compositional concentrations and leaching concentrations. 
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4.1.2 Arsenic Distribution 

The arsenic results are summarized in Table 1 and are also shown on eacl1 of the cross­

sections (Figures 4 through 8). The approximate extent of the current hot spot (i.e., 

concentrations greater than 1,000 mg/kg) is shown on Figure 2. 

The depth and extent of the hot spot arsenic impacts have been defined within the 

ballast. Arsenic concentrations greater than 1,000 mg/kg are present along a 70 foot 

length of the ballast, which is consistent with the results of the results from 2007, and 

coincide with the location of elevated impacts detected by STS in the ballast in 2004. The 

elevated arsenic impacts begin approximately 5 feet bgs (at the approximate) location of 

the groundwater table), and extend to a depth of approximately 15 feet bgs. The organic 

silt layer appears to be impeding the downward migration of the arsenic impacts. 

The lateral extent of the hot spot impacts within the marsh has been generally defined, 

but additional investigation may be required to define the specific limits for the eastern 

edge (Figure 2). The material with arsenic concentrations greater than 1,000 mg/kg 

extends approximately 200 feet eastward from the ballast into the marsh. The width of 

hot spot impacts are present over approximately 80 feet near the ballast, but expand to at 

least 160 feet in width as you move eastward. The width of the impacts on the eastern 

edge is still approximate and further delineation is recommended. It was anticipated 

that the geophysical survey could have been useful to define the lateral extent of the hot 

spot impacts within the marsh. However, because a direct correlation between 

conductivity and arsenic concentration was not seen at the site (see Section 3.2), 

additional soil sampling is recommended. 

The depth of the arsenic impacts has been defined within the marsh. Arsenic 

concentrations greater than 1,000 mg/kg are present within the upper 2 feet of the marsh 

material, and extend 8 to 10 feet bgs. Similar to the ballast area, the organic silt layer 

appears to be impeding further downward migration of the arsenic impacts. The 

elevated arsenic concentrations detected in the upper 2 feet suggest that the once "clean" 

cap material has now been impacted with arsenic. The specific mechanism that has 

caused these impacts is unknown; however, potential causes for arsenic impacts to the 

cap include evapotranspiration causing contaminated groundwater to rise into the 

vadose zone, groundwater fluctuations, settlement of the cap, or migration due to 

conversion of arsenic to arsine gas. 

Based on the area and depth of impacts described above, the hot spot area with arsenic 

concentrations greater than 1000 mg/kg currently includes approximately 11,000 cy of 

material (Appendix D). 
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4.2 Concentration Trends Over Time 

As discussed in Section 2.2, decreasing trends were observed in the arsenic concentrations 

under the cap between 1994 and 2006. In order to determine if the decreasing trend has 

continued, RMT compared the most recent sampling results (December 2009/March 2010) to the 

samples collected by RMT in 2006, and to the samples collected by STS in 1994. Again, it should 

be noted that while there is a high degree in variability in the concentrations of arsenic within 

relatively small areas across the marsh, there does appear to be a significant decrease in 

concentration for the 12 years which were used to predict future decreases. The details of this 

analysis are included in Appendix C. 

The arsenic concentrations from similar locations were compared and a trendline was fit to the 

data from each distinct area. A decreasing trend with a strong correlation was observed in each 

of the areas under the cap. The mechanism causing the arsenic concentrations to naturally 

attenuate is uncertain, but is most likely either surface water transport or conversion of the 

arsenic to arsine gas. Further evaluation is recommended to identify this mechanism(s) to 

ensure that the mechanism is not causing unanticipated problems elsewhere, and to ensure that 

the conditions facilitating natural attenuation can be maintained. 

Although the mechanism for the decreasing trend is unknown, we can assume that further 

reductions in concentration will likely occur over time in the capped area. Therefore, the area 

currently delineated as the hot spot within the capped area of the marsh (arsenic > 1,000 mg/kg), 

will likely reduce in size over time. This is important because reducing the quantity of material 

containing hazardous levels of arsenic significantly reduces the remediation cost, with minimal 

risk to human health and the environment. 

To evaluate the impact that natural attenuation of arsenic will have on the extent of the hot spot 

area, RMT assumed the average rate of decrease observed over the last 16 years to estimate 

what the extent of the hot spot might be 4 to 5 years from now, when performance monitoring 

for a hot spot remedy will likely begin. This calculation is summarized in Appendix C. 'D1e 

results of the calculation suggest that areas that currently have arsenic concentrations greater 

than 2,000 mg/kg, would likely still be considered hot spot material 4 to 5 years from now, and 

all areas that currently have arsenic concentrations less than 2,000 mg/kg would likely be less 

than 1,000 mg/kg in 4 to 5 years, and thus will no longer be considered hot spot. The 

approximate extent of the area that will be considered hot spot in 4 to 5 years is shown on 

Figure 2. TI1is area extends approximately 7 to 8 feet bgs in the marsh, and includes 

approximately 3,000 cy of material (Appendix D). 

However, this evaluation and observation of decreasing concentrations applies to the marsh 

material, and not to the ballast area. Because detailed historical data is not available from the 
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ballast, and the material in the ballast is different than the marsh (granular vs. organic), we 

assume that natural attenuation of arsenic is not occurring in the ballast, and that the material 

currently above 1,000 mg/kg within the ballast will remain at those levels in the future. 

4.3 Remedial Objectives 

The hot spot material that will be targeted by the selected remedy is that material which would 

be considered hazardous if excavated from the site (TCLP > Smg/L). The remedial action 

objectives for this hot spot material depend upon the remedial option selected. 

• For any option that leaves the material on-site, the treatment must reduce the 

compositional arsenic concentrations to leach less than the site specific clean up criteria of 
148 flg/L. 

• For any option that removes the material from the site, the material must be treated to the 

level that renders it non-hazardous for arsenic (TCLP < 5 mg/L) so it can be disposed of at a 
WDNR-licensed solid waste (Subtitle D) landfill. 
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Section 5 
Remedial Options - Laboratory Evaluations 

Bench-scale laboratory tests were completed to evaluate the feasibility and develop design 

criteria for groundwater extraction and in situ treatment. 

5.1 Groundwater Extraction Evaluation 

5.1.1 Leach Testing 

In order to evaluate the feasibility of the groundwater extraction trench, it is critical to 

determine the length of time, or number of pore volumes of water requiring removal, to 

achieve the remedial objectives for the hot spot. Bench-scale leach testing was 

completed on four materials com posited from samples collected in December 

2009/March 2010. The materials included Ballast Sand, Peat from the Ballast, Peat from 

the Marsh, and Organic Silt from the Marsh. A memo describing the laboratory 

methods and results for this leach testing is included in Appendix B. 

5.1.2 Results 

The results of the leach testing found that at least 1,000 pore volumes (500 to 600 million 

gallons) must be flushed through the hot spot material to achieve the remedial objectives 

for the on-site remedy (leachable concentration < 148 11g/L). The large number of pore 

volumes required for the groundwater extraction makes this option unfeasible from the 

standpoint of time frame, groundwater management, and cost. Therefore, this option 

was eliminated from further evaluation in the detailed remedial options analysis 

presented in Section 6. 

5.2 In Situ Treatment Evaluation 

5.2.1 Effectiveness 

During the 2007 treatability work, a groundwater treatment chemical process was 

developed that would achieve the groundwater cleanup criterion. TI1e treatment 

consisted of the following: 

25 mL/kg hydrogen peroxide (3'Yo) 

8.4% ferric sulfate 

6<Yo calcitnn carbonate 
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Additional bench scale testing was needed in order to evaluate the effectiveness of using 

this chemistry for in situ mixing of the saturated hot spot material (solids and liquid). A 

memo describing the laboratory methods and results for this testing are included in 

Appendix D. 

The results from the 2010 bench scale work show that the treatment chemistry 

developed during the 2007 treatability study for the groundwater can also be used to 

effectively treat the saturated ballast and marsh material in situ. It should be noted that 

treatment of soil or sediment to render it nonhazardous for arsenic using this chemistry 

is covered under U.S. Patent 6,254,312 Bl (treatment of groundwater itself is not covered 

by the patent). Licensing to use this technology can be made available to the WDNR for 

the hot spot remediation either through RMT or purchasing the chemicals through 

Premier Chemicals, LLC. 

5.2.2 Long-term Stability 

The bench scale study described above was also set up to make a preliminary 

assessment of the long-term stability of the in situ treatment. The concern being that 

because the treated material will be left below the groundwater table, the treatment 

process may reverse if the treated material becomes anoxic over time through 

biodegradation, and some arsenic may leach from the treated material in the future. 

The bench scale study evaluated the stability of the treated material over a 3 month time 

period. Within this time, no arsenic leached from the treated material, even when left in 

saturated conditions. However, these results cannot be extrapolated to conclude that the 

treated material will be stable over the long-term, but the results do support pursuing in 
situ treatment as an effective remedial option. 

5.2.3 Refinement of Chemical Dosages 

The bench scale-studies described above confirmed the effectiveness of the in situ treatment 

approach; however, since the chemistry had been developed for purposes of groundwater 

treatment of the most highly contaminated groundwater on the site, it was presumed that 

the chemical doses could be reduced for the in situ process and still be effective. 

In order to refine the chemical dose for in situ treatment, additional bench-scale tests 

were completed. A memo describing the laboratory methods and results for this testing 

are included in Appendix B. 
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The results of the testing show that the doses for the in situ mixing could be reduced by 

75 percent and still achieve the remedial objectives (leachable arsenic less than 148 pg/L). 

The recommended dose for in situ mixing are: 

6.25 mL/kg 3% hydrogen peroxide 

2.1% ferric sulfate 

1.5% calcium carbonate 

In the case where the treated material would be excavated and disposed of at a WDNR­

licensed solid waste (Subtitle D) landfill, the remedial objectives are less stringent 

(leachable arsenic < 5 mg/L). In this case, the doses of ferric sulfate and calcium 

carbonate can be reduced by 90 percent and the hydrogen peroxide application can be 

eliminated. The recommended doses for treatment and off-site disposal are: 

1% ferric sulfate 

0.75% calcium carbonate 
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Section 6 
Remedial Options Analysis 

Based on the initial screening of alternatives, and the results of the laboratory evaluations , three 

options were included in the remedial options analysis for the hot spot material. 

1. In situ treatment 

a. 1 1,000 cy (based on the current extent of the hot spot) 

b. 3,000 cy (based on the extent of the hot spot estimated to remain in 4 to 5 years if 
natural attenuation continues) 

2. In situ treatment, with on-site containment in the unsaturated zone (11,000 cy) 

3. In situ treatment, with off-site disposal at a WDNR-licensed solid waste (Subtitle D) landfill 

(1 1,000 cy) 

Groundwater extraction was eliminated from the detailed remedial options analysis because 

WDNR and RMT determined it to be unfeasible from the standpoint of cost and time frame for 

restoration (see Section 5.1). 

The remedial options are summarized in Table 2 and Table 3, and the detailed quantity and cost 

estimating sheets for each option are included in Appendix D. Each remedial option is 

discussed below. 

6.1 In Situ Treatment- 1 1 ,000 cy 

6.1.1 Remedy Description- Basis of Cost 

The 1 1,000 cy of hot spot material will be treated in situ to achieve the site specific clean 

up criteria (leachable arsenic concentration < 148 flg/L). Approximately 300 tons ferric 

sulfate, 200 tons limestone, and 1,000 gallons hydrogen peroxide (50%), will be 

incorporated into the hot spot material using excavators, end loaders, and similar 

equipment. Within the marsh, swamp mats would likely be used to provide a stable 

surface for the heavy equipment. The treatment zone will be gridded off into accessible 

areas, and the in situ mixing will occur sequentially in each subdivided area in 3 to 5 foot 

lifts. Following the application of the treatment chemicals, approximately 600 tons of 

bentonite powder will be blended into the treated area in order to reduce the 

permeability of the material, and improve the long-term performance of the treatment 

(restrict the flow of groundwater in the area). 111e addition of the treatment chemicals 
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and bentonite will cause some bulking and will raise the elevation of the treatment area 

approximately 1.5 to 2.5 feet. 

Following the mixing process, a 6-inch layer of top soil or similar organic material will 

be placed over the treated marsh material and seeded to restore vegetation so as to 

reduce erosion and provide a vegetative barrier. The fence and ballast/bike path will be 

reconstructed in the treatment area, and the bike path will be restored where damaged 

by truck traffic during cons !ruction. 

6.1.2 Periormance Monitoring- Basis of Cost 

Performance monitoring will be required to evaluate the effectiveness and long-term 

chemical stability of the in situ treatment. For the purposes of the remedial options 

analysis, it was assumed that 3 wells will be constructed in the treatment area, and one 

well will be constructed downgradient from the treated material. The wells will be 

monitored twice in the first year following treatment, and annually thereafter for 

20 years. The wells will be monitored during each event for arsenic, iron, sulfate, 

calcium, and pH. 

6.1.3 Effectiveness 

The laboratory evaluations have indicated that the in situ treatment will achieve the 

remedial action objectives in the short term for the hot spot. However, because the 

material will be left in place below the groundwater table, there is the potential for 

anoxic conditions to appear following treatment (years to decades later) as a result of 

biodegradation. The anoxic conditions could allow some of the arsenic to leach into the 

groundwater, and thus the long-term effectiveness is less predictable. 

The impact on the marsh of any future leached arsenic can be reduced by lowering the 

permeability of the treated material. A simple way to do this would be to add bentonite. 

Laboratory experiments have been conducted to evaluate the effectiveness of bentonite 

addition. These results are presented in Appendix B. 

The application of bentonite into the hot spot is intended to reduce the permeability of 

the material, such that even if leaching occurs, less groundwater will flow through the 

treatment area and come in contact with the leachable arsenic. In addition, even if the 

material does leach in the long-term, it is likely that it will leach at lower concentrations 

than are currently seen in the untreated hot spot. Thus, although the long-term 

effectiveness cannot be guaranteed, the amount of arsenic leaching into the groundwater 

and moving into the marsh will be significantly reduced through in situ treatment. 
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6.1.4 lmplementability 

The in situ mixing process and site restoration can be accomplished using standard 

construction equipment. However, the marsh setting and target depth of 10 feet of 

saturated marsh material will require special consideration to the construction methods 

and phasing. Swamp mats or similar equipment would likely be required, and 

additional steps, such as a field trial are recommended in order to refine the specific 

means and methods that will be used by the contractor to complete the work. In 

addition, effort will likely be required to improve the bike path prior to construction and 

restore the bike path following construction, since it will be used as a haul road for the 

treatment chemicals and equipment during active remediation. 

6.1.5 Time Frame for Restoration 

The in situ treatment including site preparation and site restoration will take 6 to 

8 weeks to complete. The bike path will need to be closed during this time to allow a 

safe work zone in the treatment area, and access for the construction equipment. 

6.1.6 Cost 

The estimated present worth cost for the in situ remedy for 11,000 cy of material is 

$1,430,000. At this feasibility level of costing, a range -30% to +50% is typical, which 

equates to a potential cost range of $1,000,000 to $2,150,000. 

6.2 In Situ Treatment- 3,000 cy 

6.2.1 Remedy Description- Basis of Cost 

The 3,000 cy of hot spot material would be treated in situ to achieve the site specific clean 

up criteria (leachable arsenic concentration < 148 flg/L). The mixing and restoration 

process will be consistent with that presented in Section 6.1 where only the size of the 

treatment area will be reduced. TI1is reduced area assumes that the natural attenuation 

that has been observed in the arsenic in tl1e capped area will continue at the site, and 

that within 4 to 5 years only 3,000 cy of material will constitute the hot spot and require 

treatment. Based on this reduced area, approximately 70 tons ferric sulfate, 50 tons 

limestone, and 300 gallons hydrogen peroxide (50°1<,), will be incorporated into the hot 

spot material. 

As discussed in Section 4.2, although natural attenuation has been observed under the 

cap, RMT assumes that natural attenuation is not occurring readily within the ballast. 

RM'J: Inc. I Wisconsin Department of Natural Resources 18 
1:\ WI'MSN\ 1'/'1"1 \OWSS\7.3 \009\IW?.OSS?.3009-00J.TJOCX !i/17110 Final Mm; 2010 



Therefore, active remediation to address the most highly impacted material near and in 

the ballast is warranted. 

6.2.2 Performance Monitoring- Basis of Cost 

Performance monitoring will be required to evaluate the effectiveness and long-term 

stability of the in situ treatment. For the purposes of the remedial options analysis, it 

was assumed that 2 wells will be constructed in the treatment area, and one well will be 

constructed downgradient from the treated material. The wells will be monitored twice 

in the first year following treatment, and annually thereafter for 20 years. The wells will 

be monitored during each event for arsenic, iron, sulfate, calcium, and pH. 

6.2.3 Effectiveness 

Same as 6.1.3. 

6.2.4 lmplementability 

Same as 6.1 .4. 

6.2.5 Time Frame for Restoration 

The in situ treatment including site preparation and site restoration will take 4 to 

5 weeks to complete. The bike path will need to be closed during this time to allow a 

safe work zone in the treatment area, and access for the construction equipment. 

6.2.6 Cost 

The estimated present worth cost for the in situ remedy of 3,000 cy of material is 

$780,000. At this feasibility level of costing, a range -30% to +50% is typical, which 

equates to a potential cost range of $550,000 to $1,170,000. 

6.3 In Situ Treatment with On-Site Containment 

6.3.1 Remedy Description- Basis of Cost 

The 11,000 cy of hot spot material will be treated in situ to achieve tl1e site specific clean 

up criteria (leachable arsenic concentration < 148 �tg/L). Approximately 300 tons ferric 

sulfate, 200 tons limestone, and 1,000 gallons hydrogen peroxide (50%), will be 

incorporated into the hot spot material using excavators, end loaders, and similar 

equipment. Swamp mats would likely be used to provide a stable surface for the heavy 
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equipment. The treatment zone will be gridded off into accessible areas, and the in situ 
mixing will occur sequentially in each subdivided area in 3 to 5 foot lifts. 

Following the application of the treatment chemicals, the treated material will be 

excavated and placed on the surface of the marsh. For the purposes of this cost estimate, 

we assumed the material will be placed over a 500 by 180 foot section of the untreated 

capped area, and will be graded into a uniform mound 3 to 4 feet in height. No 

additional barriers or liners will be used, and the material will be allowed to dewater in 

place. Swamp mats would likely be used to provide stable access to the eastern portions 

of the marsh where the material will be placed. 

Clean organic backfill will be transported to the site, and placed in the open excavation. 

A 6-inch layer of organic soil will be placed over the mound of treated marsh material. 

The newly placed organic soil will be seeded to restore vegetation so as to reduce 

erosion and provide a vegetative barrier. The fence and ballast/bike path will be 

reconstructed in the treatment area, and the bike path will be restored where damaged 

by truck traffic during construction. A larger effort will be required for restoration of 

the bike path, as compared to in situ treatment, due to the increased amount of truck 

traffic (approximately 800 trucks) that will occur due to importing of backfill. 

6.3.2 Performance Monitoring - Basis of Cost 

Performance monitoring will be required to evaluate the effectiveness of the hot spot 

treatment, and long-term monitoring will be required to evaluate the chemical and 

structural stability of the mound of treated material that will be left on site. 

To document the effectiveness of the remediation, it was assumed that 3 wells will be 

constructed in the excavated and backfilled area. The wells will be monitored twice in 

the first year following treatment, and annually thereafter for 5 years. The wells will be 

monitored during each event for arsenic and pH. 

To document the long-term chemical and structural stability of the mound of treated 

material, it was assumed that 2 wells will be constructed near or through this material. 

These wells will be monitored twice in the first year, and annually thereafter for 

20 years. The wells will be monitored during each event for arsenic, iron, sulfate, 

calcium, and pH. In addition, an evaluation of the structural integrity of the mound of 

treated material will be made during each annual monitoring event. For the purposes of 

this cost estimate it was assumed that the mound will need to be regraded and restored 

once in the 20 years of monitoring. 
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6.3.3 Effectiveness 

The laboratory evaluations have shown that the in situ treatment will achieve the 

remedial action objectives in the short term for the hot spot. The placement of the 

treated material above the groundwater table increases the confidence in the long-term 

effectiveness of the treatment. However, long-term monitoring is still recommended for 

this option, because settlement of the material or fluctuations in the water table may 

occur, whereby the treated material becomes submerged below the groundwater table 

and the long-term stability is no longer predictable. 

It is also important to note that it is possible that movement of the treated material to an 

area outside the hot spot could have unintended consequences and a negative impact on 

the effectiveness of the natural attenuation of arsenic that appears to be occurring within 

the marsh. 

6.3.4 lmplementability 

The in situ mixing and on-site containment of the treated material can be accomplished 

using standard construction equipment. However, the marsh setting and target depth of 

10 feet of saturated marsh material will require special consideration to the construction 

methods. Swamp mats or similar equipment would likely be required, and additional 

steps such as a field trial are recommended in order to refine the specific means and 

methods that will be used by the contractor to complete the work. ln addition, 

additional effort would be required to improve the bike path as a haul road or restore 

damage to the bike path following construction, because of the significant amount of 

truck traffic (likely over 800 trucks) that will occur importing of backfill. 

6.3.5 Time Frame for Restoration 

The in situ treatment with on site containment, including site preparation and site 

restoration will take 18 to 20 weeks to complete. The bike path will need to be closed 

during this time to allow a safe work zone in the treatment area, and access for the 

construction equipment. 

6.3.6 Cost 

The estimated present worth cost for the in situ remedy of 11,000 cy of material is 

$2,650,000. At this feasibility level of costing, a range -30°/,, to +50')(, is typical, which 

equates to a potential cost range of $1,860,000 to $3,980,000. 
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6.4 In Situ Treatment with Off-Site Disposal 

6.4.1 Remedy Description - Basis of Cost 

The 11,000 cy of hot spot material will be treated in situ to meet the less stringent 

objective of being non-hazardous (leachable arsenic < 5 mg/L) upon excavation. 

Approximately 200 tons ferric sulfate and 100 tons limestone will be incorporated into 

the hot spot material using a backhoe, loader, and similar equipment. Swamp mats will 

be used to provide a stable surface for the heavy equipment. The treatment zone will be 

gridded off into accessible areas, and the in situ mixing will occur sequentially in each 

subdivided area in 3 to 5 foot lifts. 

Following the application of the treatment chemicals, the treated material will be 

excavated and dewatered. For purposes of this estimate, it was assumed 1,200 tons of 

magnesium sulfate (Mg SO,) will be incorporated into the excavated material to remove 

any free liquids. The treated and dewatered material will then be transported off-site to 

a Subtitle D landfill. For purposes of this estimate it was assumed that the material will 

be disposed at Hickory Meadows landfill, under the State's contract with Veolia. 

Clean organic backfill will be transported to the marsh site, and placed in the open 

excavation. The backfilled area will be seeded to restore vegetation so as to reduce 

erosion and provide a vegetative barrier. The fence and ballast/bike path will be 

reconstructed in the treatment area, and the bike path will be restored where damaged 

by truck traffic during the construction. A larger effort will be required for restoration 

of the bike path, as compared to in situ treatment and in situ treatment with on-site 

containment, due to the larger amount of truck traffic that will occur while transporting 

the treated material off-site and the importing backfill. 

6.4.2 Performance Monitoring - Basis of Cost 

Performance monitoring will be required to evaluate the effectiveness of the hot spot 

treatment. For purposes of this cost estimate, it was assumed that 3 wells will be 

constructed in the excavated and backfilled area. The wells will be monitored twice in 

the first year following treatment and excavation, and annually thereafter for 5 years. 

The wells will be monitored during each event for arsenic and pH. 

6.4.3 Effectiveness 

This option provides the strongest assurance of effectiveness in both the short-term and 

long-term. The laboratory evaluations have shown that the in situ treatment will achieve 

the remedial action objectives for the hot spot material in the short term (make it non-
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hazardous). The removal of the treated material from the site provides the highest level 

of confidence as to long-term effectiveness, i.e. the material will no longer serve as a 

source of arsenic impacts to the Kewaunee Marsh in the future. 

6.4.4 lmplementability 

The in situ mixing, excavation, and off-site disposal of the treated material can be 

accomplished using standard construction equipment. However, the marsh setting and 

target depth of 10 feet of saturated marsh material will require special consideration to 

the construction methods. Swamp mats or similar equipment may be required, and 

additional steps such as a field trial are recommended in order to refine the specific 

means and methods that will be used by the contractor to complete the work. In 

addition, additional effort would be required to improve the bike path as a haul road or 

restore damage to the bike path following construction, because of the significant 

amount of truck traffic (likely over 1,000 trucks) that will occur transporting treated 

material off-site and importing clean backfill. 

6.4.5 Time Frame for Restoration 

The in situ treatment with on site containment, including site preparation and site 

restoration will take 13-15 weeks to complete. 'TI>e bike path will need to be closed 

during this time to allow a safe work zone in the treatment area, and access for the 

construction equipment. 

6.4.6 Cost 

The estimated present worth cost for the in situ remedy of 11,000 cy of material is 

$2,900,000. At this feasibility level of costing, a range -30')(, to +SO'Yo is typical, which 

equates to a potential cost range of $2,030,000 to $4,350,000. 
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Section 7 
Conclusions and Recommendations 

7.1 Conclusions 

The results of the hot spot investigation and laboratory evaluations of the hot spot material 

show the following: 

• Material with compositional arsenic concentrations greater than 1,000 mg/kg would be 

considered hazardous if removed from the site (i.e., leach arsenic over 5 mg/L). Any 
material with arsenic concentrations greater than 1,000 mg/kg has thus been categorized as 

"hot spot" Inaterial. 

The hot spot material is present under a 70 foot length of the ballast and extends 

approximately 200 feet into the marsh. The extent of the eastern edge of the impacts 

in the marsh are still approximate. 

The bot spot material is present 5 to 15 feet below grade in tl1e ballast and 0 to 
10 feet below grade in the marsh. An organic silt/clay layer is impeding further 

downward migration of the arsenic. 

The hot spot currently contains an estimated 1 1,000 cy of material. 

• Natural attenuation appears to be occurring within the capped area of the marsh, but the 
process controlling the decreasing arsenic concentrations are not understood at this time. 

If the rate of decrease in the arsenic concentrations (observed since 1994 ) continues, 
a smaller area would be considered hot spot material within the next 4 to 5 years 

("future hot spot"). Specifically, marsh material that currently has arsenic 

concentrations of 2,000 mg/kg or less, would have arsenic concentrations less than 
1,000 mg/kg in the next 4 to 5 years. 

The future hot spot will still be present in the ballast (no natural attenuation 
presumed to be occurring here), and would only extend 80 feet into the marsh. 

The future hot spot will contain an estimated 3,000 cy of material. 

The results of the laboratory evaluations and detailed remedial options analysis have indicated 

the following: 

• Groundwater extraction is not a feasible option for the site because it would require 

approximately 500 to 600 million gallons of groundwater to be flushed through the hot spot 
to achieve the remedial objectives. Given the low permeability of the marsh material, 

removing this large volume of water would time prohibitive, and give the remote location 

of the site, management of this large volume of water would be cost prohibitive. 
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• The chemistry developed for treatment of groundwater at the site in the treatability study 

(RMT, 2007) will achieve the remedial objectives when applied to the hot spot material 

through in situ mixing. 

The treated material can either be: (1) left in place, (2) excavated and contained in a 

dry area of the marsh, or (3) excavated and disposed off-site at a landfill. 

Leaving the material in place is the lowest cost alternative, but there is less 

predictability with the long-term effectiveness of leaving the treated material below 

the groundwater table. 

The on-site containment and off-site disposal options are similar in cost; however, 
off-site disposal provides the most reliability regarding long-term effectiveness. 

• Natural attenuation could be relied upon to remediate a portion of the hot spot, and a 
smaller volume of material (3,000 cy) could be targeted for active remediation. 

7.2 Recommendations 

Based on the results of the investigations and remediation options analysis, we recommend the 

following: 

• Select an active remedy from the list of options defined in Section 6 for the hot spot 
material. 

• Collect additional samples in the eastern edge of the impacts of the marsh prior to the 

implementation of the hot spot remediation to confirm the extent of the hot spot. 

• Complete additional studies to define the processes controlling natural attenuation of 

arsenic in the marsh, and evaluate if natural attenuation will continue. 
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Table 1 
December 2009/March 2010 Hotspot Geoprobe Investigation 

Compositional Arsenic Results - Soil Sampling 

Kewaunee Marsh, Kewaunee, Wisconsin 
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Table 1 (continued) 
December 2009/March 2010 Hotspot Geoprobe Investigation 

Compositional Arsenic Results· Soil Sampling 
Kewaunee Marsh, Kewaunee, Wisconsin 
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Table 2 
Remedial Options Analysis 

WDNR - Kewaunee Marsh Hot Spot Remediation - Kewaunee, Wisconsin 

REMEDIAL OPTION ESTIMATED COST TIME FRAME ADVANTAGES DISADVANTAGES DESCRIPTION AND ASSUMPTIONS 

1 a. In Situ $1 ,430,000 6 to 8 weeks • Low cost and short • Treated material left Remedy Description: 
Treatment remediation time below water table The "hot spot" material will be treated in situ to render the material non-hazardous for arsenic and achieve the site specific clean 
( 1 1  ,000 cy) • Least amount of • Uncertainty with long- up criteria. The treatment chemicals will be mechanically mixed into the saturated hot spot material with a backhoe and loader. 

disturbance to term stability in The treated material will be left in place, and covered with either vegetation or ballast material. Following remediation, the bike 
surface of bike path saturated reducing path and fence will be restored to existing conditions. 
(i .e. least amount of environment • The treatment cost is based on applying 300 tons (21 g/kg00;,) ferric sulfate, 200 tons ( 1 5g/ kg00;,) limestone, and 1 ,800 
truck traffic) • Long-term gallons (6.25 mllkg00;,) hydrogen peroxide (30%) to the hot spot material. The chemical doses for treating the material are 

• Perception of not performance on the basis that the material must be treated to achieve the site specific cleanup criteria. (Additional testing could be used 
"relocating" the monitoring required to to refine these doses.) 
problem evaluate and confirm • Following treatment 600 tons (50g/kg0011) of bentonite (5%) will be mixed into the treated material, to reduce the permeability . 

stability over time • The in situ work will be targeted for the late fall and winter months to provide a more stable work surface on the marsh, and 
• Public perception of swamp mats will be used to provide a stable work surface. 

leaving material on 
• The mixing will be accomplished with an excavator, dozer, and loadElr. The treatment area will be divided into smaller 

site 
accessible areas, and mixing would occur sequentially in each subdivided area in 3 to 5 ft lifts. Treated material will be 
removed and temporarily stockpiled to allow access to the deeper material. All treated material will be replaced into the area 
from which is was removed. 

• A 6-inch layer of top soil or similar organic soil will be placed over the treated marsh material and seeded to restore 
vegetation so as to reduce erosion and provide a vegetative barrier. 

• The unsaturated ballast material (upper 4 to 5 feet) will be segregated from the treated material and stockpiled on-site . 
Following treatment of the saturated material, the untreated, u nsaturated ballast soils will be used as backfill to restore the 
ballast to grade. 

• The bike path will be restored and the fence replaced to existing conditions . 

Performance Monitoring - 20 years 

A total of 20 years of monitoring are assumed in order to confirm the long term chemical stability of the treated material. 
• Construct 3 wells within the treated area and 1 well downgradient from the treated material. Each well will be set to a depth 

of 7 feet below grade. 
• Monitor water level and collect groundwater samples for arsenic, pH, sulfate, calcium, and iron 
• Complete semi-annual monitoring for the first year, and annual monitoring thereafter up to 20 years . 

----- ···--··- -··-··-·-·---·----.. ·-·----·--·-· --- ·----------

1 b.  In Situ $780,000 4 to 5 weeks • Lowest cost and least • Same as above RE!medy Descriptio n : 
Treatment time • Assumes that natural Same as above, only with smaller quantities: 
(3,000 cy) • Takes advantage of atten uation will • 70 tons (21 g/kg,0;,) ferric sulfate, 60 tons ( 1 5g/ kg,0;,) limestone, and 480 gallons (6.25 m llkg00;,) hydrogen peroxide (30%), 

the natural continue and 1 60 tons bentonite. 
attenuation of arsenic Performance Monitoring - 20 years 

• Others same as • Same as above only with 2 wells in smaller treatment area and 1 well downgradient from the treated material. 
above 

Notes: 
1 .  The "hot spot" area is defined at material with compositional arsenic concentrations greater than 1 ,000 mg/kg. This concentration correlates to levels that have the potential to be hazardous for arsenic. 

The hot spot area is shown on Figure 2, and includes approximately 1 1  ,000 cy or 1 1  ,900 tons of materia!. In the case of treatment option 1 b, the "hot spot" is defined at materia! with compositional arsenic concentrations greater than 2,000mg/kg. 
This concentration correlates to levels that will still have the potential to be hazardous for arsenic in 4 to 5 years, assuming natural attenuation reduces the concentration to be below 1 ,000 mg/kg in that time. 
The future hot spot area is shown on Figure 2, and includes approximately 3,000 cy or 3,200 tons of material 

2. All monitoring costs are strictly for evaluating the performance of the hot spot remediation, and do not include monitoring and evaluations for the entire marsh area, or bringing the site to closure. 
3. All costs based on preliminary concepts. Tiley are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix F of this report. 
4. A field trial is recommended to determine the specific means and methods for construction/implementation in U1is unique settlng. 
5. The best judgment value is presented in tile table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of tl1e best judgment value. This approach 

is consistent with USEPA guidance on feasibility study level estimating of remediation costs. 
6. Costs are rounded to two significant digits. Total costs include direct and indirect capital costs, and present worth costs of the monitoring. 
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Table 2 (continued) 
Remedial Options Analysis 

WDNR- Kewaunee Marsh Hot Spot Remediation - Kewaunee, Wisconsin 

REMEDIAL OPTION ESTIMATED COST TIME FRAME ADVANTAGES DISADVANTAGES DESCRIPTION AND ASSUMPTIONS 

2. In Situ $2,650,000 1 8  to 20 weeks • Treated material set • Cannot g uarantee the Remedy Description: 
Treatment above the material will remain The "hot spot" material will be treated using the same approach described for in situ treatment However, for this option, the 
with On-site groundwater table unsaturated over the tre3ted material will be excavated and placed on the u nsaturated capped area of the marsh The marsh excavation will be 
Containment • Higher confidence in long-term (material backfilled with organic soil from an off-site source, and the ballast excavation will backfilled with granular material. Following 
in chemical stability of may settle below remediation, the bike path and fence will be restored to existing conditions. 
U nsaturated treated material when water table or water 

Same chemistry, treatment/construction process, and basis for the cl1emical doses as described for in situ treatment • 
Zone kept unsaturated table may rise) 

• The treated material will be excavated and placed on top of the "capped" area that is outside the hot spot area, and above 
Perception of not 

• Requires long-term • 
the current water table. The treated soil would be graded across an area approximately 1 80' x 500 'and would extend 

"relocating" the maintenance and 

problem inspection of 
approximately 3 to 4 feet above the existing grade. 

contained material • The material will dewater in place on the unsaturated capped area. The water that drains off the material will not require 
• Less costly than additional treatment 

transporting and 
• Long-term monitoring 

disposing off site at a still required • The treated material would be covered with a 6-inch layer of top soil and seeded to restore vegetation so as to reduce 

solid waste landfill • May alter the natural 
erosion and provide a vegetative barrier. 

attenuation process • The marsh excavation would be backfilled with approximately 1 0,500 cy of organic material, and seeded to restore 

that is on-going in the vegetative cover. 

capped area • The ballast area would be backfilled with approximately 800 cy of granular material. Approximately 450 cy of backfill will 
• Alters the existing come from an off-site source. The other 350 cy will come from unsaturated ballast material (upper 4 to 5 feet) that is 

topography, and may segregate and stockpiled on site as was described for the in situ treatment process. 

be more noticeable to • The bike path will be restored and the fence replaced to existing conditions . 
the public • This cost assumes that the stabilization, on-site containment, and site restoration can be completed in 1 8  to 20 weeks . 

• Public perception of Performance Monitoring - 5 and 20 years 
leaving material on 

A total of 5 years of performance monitoring are assumed for the hot spot area, and a total of 20 years of monitoring are site 
assumed to confirm the long term chemical and structural stability of the treated material that is left on site. 

• Significant closure 
time to bike path Hot Spot Area (5 yrs) 

Significant amount of 
• Construct 3 wells within the limits of the excavated area . • 

truck traffic and • Monitor water level and collect groundwater samples for arsenic and pH. 

disturbance to the bike • Complete semi-annual monitoring for the first year, and annual monitoring thereafter up to 5years . 
path Treated Material (20 yrs) 

• Construct 2 wells within the mound of treated material. 
• Monitor water level and collect groundwater samples for arsenic, pH, su lfate, calcium, and iron 
• Complete semi-annual monitoring for the first year, and annual monitoring thereafter u p  to 20 years 
• Inspect the treated material for settling and erosion during each monitoring event Cost assume that the treated material will 

require regrading/repair one time over the 20 year evaluation period 

Notes: 
1 .  The "hot spot" area is defined at material with compositional arsenic concentrations greater than 1 ,000 mg/kg. This concentration correlates to levels that l1ave the potential to be hazardous for arsenic. 

The hot spot area is shown on Figure 2, and includes approximately 1 1  ,000 cy or 1 1  ,900 tons of material. In the case of treatment option 1 b, the "hot spot" is defined at material with compositional arsenic concentrations greater than 2,000mg/kg. 
This concentration correlates to levels that will sti!! have the potential to be hazardous for arsenic in 4 to 5 years, assuming natural attenuation reduces the concentration to be below 1 ,000 mg/kg in that time. 
The future hot spot area is shown on Figure 2, and includes approximately 3,000 cy or 3,200 tons of material 

2. All monitoring costs are strictly for evaluating the performance of the hot spot remediation, and do not include monitoring and evaluations for the entim marsh area, or bringing the site to closure. 
3. All costs based on preliminary concepts. Tl1ey are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimating spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix F of this report. 
4. A field trial is recommended to determine the specific means and methods for construction/implementation in this unique setting. 
5. The best judgment value is presented in the table. However, at U1is level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 
G. Costs are rounded to two significant digits. Total costs include direct and indirect capital costs, and present wortll costs of the monitoring. 
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Table 2 (continued) 
Remedial Options Analysis 

WDNR - Kewaunee Marsh Hot Spot Remediation - Kewaunee, Wisconsin 

REMEDIAL OPTION ESTIMATED COST TIME FRAME ADVANTAGES DISADVANTAGES DESCRIPTION AND ASSUMPTIONS 

3. In Situ $2,900,000 1 3 to 1 5 weeks • Treated material will • Highest cost Remedy Description: 

Treatment, be kept in a • Some u ncertainty with The "hot spot" material will be treated using the same approach described for in situ treatment. However, for this option, the 
with Off-Site controlled and dewatering treated material will be excavated, dewatered, and transported off site for disposal at a solid waste landfill. The marsh 
Disposal monitored location • Perception of excavation will be backfilled with organic soil from an off-site source, and the ballast excavation will backfilled with imported 

(solid waste landfill) 
"relocating" the granular material. Following remediation, the bike path and fence will be restored to existing conditions. 

• Removes bulk of problem • The treatment cost is based on applying 200 tons ( 1 0 . 5  g/kgwil ) ferne sulfate, 1 0 0  tons (7.5g/ kg,0") limestone, and no 
source material • Significant closure hydrogen peroxide to the hot spot material. The chemical doses selected for treating the material are on the basis that the 

• Highest confidence in time to bike path material must be treated to render it non-hazardous for disposal purposes. 
long-term • Significant amount of 

• The treatment process will be the same as described for in situ treatment. 
effectiveness. (i.e. 

truck traffic and • The treated material will be excavated and stockpiled on-site. The material will be dewatered by adding magnesium sulfate 
eliminates long-term 
stability concern for 

disturbance to the bike to the material to absorb any residual free liquids. The material m u(;t be dewatered to contain no free liquids for landfill 

saturated reducing 
path acceptance. 

conditions at the • Cost assume that the excavated material will be transported to Hickory Meadow landfill in Hilbert, Wisconsin (55 miles from 

marsh) the site), and will be disposed under the State's waste disposal contract with Veolia. 

• Public perception • The marsh excavation would be backfilled with approximately 1 0,500 cy of organic material, and seeded to restore 

may be improved for vegetative cover. 

removing the hot spot • The ballast area would be backfilled with approximately 800 cy of granular material. Approximately 450 cy of backfill will 
material from the site come from an off-site source. The other 350 cy will come from unsaturated ballast material ( upper 4 to 5 feet) that is 

• Least amount of segregate and stockpiled on site as was described for the in situ treatment process. 

performance • The bike path will be restored and the fence replaced to existing conditions. 
monitoring Performance Monitoring - 5 years 

A total of 5 years of performance monitoring are assumed for the hot spot area 
• Construct 3 wells within the limits of the excavated area . 
• Monitor water level and collect g roundwater samples for arsenic and pH . 
• Complete semi-annual monitoring for the first year, and annual monitoring thereafter u p  to 5years 

Notes: 
1 .  The "hot spot" area is defined at material with compositional arsenic concentrations greater than 1 ,000 mg/kg. This concentration correlates to levels that have the potential to be hazardous for arsenic. 

The hot spot area is shown on Figure 2, and includes approximately 1 1  ,000 cy or 1 1  ,900 tons of material. In the case of treatment option 1 b, the "hot spot" is defined at material wlth compositional arsenic concentrations greater than 2,000mg/kg. 
This concentration correlates to levels that will still have the potential to be hazardous for arsenic in 4 to 5 years, assuming natural attenuation reduces the concentration to be below 1 ,000 mg/kg in that time. 
The future hot spot area is shown on Figure 2, and includes approximately 3,000 cy or 3,200 tons of material 

2. All monitoring costs are strictly for evaluating the performance of the hot spot remediation, and do not include monitoring and evaluations for the entire marsh area, or bringing the site to closure. 
3. All costs based on preliminary concepts. They are intended for remedial option comparison and not for budgetary purposes. The detailed cost estimnting spreadsheets that provide a basis for the 

opinion of probable cost are included in Appendix F of this report. 
4. A field trial is recommended to determine the specific means and methods for construction/implementation in this unique setting. 
5. The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best judgment value. This approach 

is consistent with USEPA guidance on feasibility study level estimating of remediation costs. 
6. Costs are rounded to two significant digits. Total costs include direct and indirect capital costs, and present worth costs of the monitoring. 
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Table 3 
Comparative Summary of Remedial Options Estimated Costsl1l 

WDNR - Kewaunee Marsh Hot Spot Remediation 

. 

I . ·
. 

.
· BEST JUDGMENT 

REMEDIATION CONCEPTUAL COST ESTIMATES 

.
·. . . ' . .

. · 
.
.
. PRESENT WORTH OF ANNUAL COSTS"' 

SCENARIO 

1 a  

1 b  

2 

3 

Footnotes: 

REMEDIAL OPTION . 

In Situ Treatment ( 1 1 ,000 cy) 

In Situ Treatment (3,000 cy) 

In Situ Treatment with 
On-site Containment 

In Situ Treatment with 
Off-site Disposal 

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

·
. · 

. 
TOTALCOST 

PRESENT WORTfl1'' YEAR 1 COSTS'" •••• •  • • •  O&M . MONITORING 

$1 ,430,000 $ 1 , 250,000 $0 $1 80,000 

$780,000 $600,000 $0 $1 80,000 

$2,650,000 $2,400,000 $40,000 $21 0,000 
(once - yr 1 0) 

$2,900,000 $2,850,000 $0 $50,000 

<1l This table is a summary of information presented in Table 2, and is not intended to be used as a stand alone document. This summary is compiled for comparative 
purposes only. Important descriptions, assumptions and uncertainties are discussed in Table 2 .  

<Zi The best judgment value is presented in the table. However, at this level of cost estimating, the range in cost may vary from -30 percent to +50 percent of the best 
judgment value. This approach is consistent with US EPA guidance on feasibility study level estimating of remediation costs. 

(31 Year 1 costs include direct and indirect capital costs, as well as the first year O&M and monitoring costs. 
(�J Costs do not include total site monitoring and evaluation to bring the site to closure. 

. DURATION 

20 years 

20 years 

20 years 

5 years 
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April 7, 2010 

Annette Weiss bach, Hydrogeologist 
Wisconsin Department of Natural Resources 
2984 Shawano Ave. 
Green Bay, WI 543 13-6727 

Re: Geophysical Survey of an Arsenic Contaminated Site in the Kewaunee Marsh 

Dear Ms. Weiss bach, 

This memorandum describes efforts by scientists from the Wisconsin Geological and 
Natural History Survey to characterize an arsenic plume in the Kewaunee Marsh 
Besadny Wildlife Area near Kewaunee, WI using electrical conductivity 
measurements. The site of the arsenic contamination is a wetlands located near the 
Kewaunee River. The site is underlain by approximately 7 feet of peat over around 
10 feet of organic si lt over clays, sands and gravels. The source of the arsenic is 
thought to be a spill from a nearby railroad, currently a recreational bike trail. The 
spil l  is thought to have occurred in the 1940s (Stanforth and others, 2007). 

We chose to use electrical conductivity measurements to map the arsenic plume 
because the concentrations of arsenic are very high in the soils (> 1000 mg/Kg) and 
also in ground water samples (>1,000,000 flg/L), creating a measurable contrast to 
uncontaminated areas. The high concentrations of arsenic ions, arsenate or 
arsenite, in the groundwater cause large increases in the conductivity of the 
subsurface. These high conductivities allowed us to quickly map the extent of the 
arsenic plume. 

Methods 
The electrical conductivity of the subsurface varies with the conductivity of the pore 
fluid and the sediment. Pore fluids with higher ionic strengths are more conductive 
and result in higher conductivities measured with the instrument. In this survey, we 
expect that the higher concentrations of arsenic ions caused measurably higher 
conductivities. Also, different lithologies have different electrical conductivities. 
Most common minerals such as quartz or feldspar have very low conductivities so 
that pore fluids dominate the overall conductivities in these sediments. However, 
clays are highly conductive with the result that a sediment with a high clay content 
and with pore fluid of low conductivity will give overall conductivities similar to a 
clean sand sediment with a high conductivity pore fluid. For this reason, i f  bulk 
measurements of conductivity are used to map the extent of a plume of conductive 
pore fluid, the clay content and porosity of the subsurface m ust be assumed to not 
vary significantly. We made that assumption in this survey. 

We used an EM-31 ground conductivity meter to measure the bulk electrical 
conductivity of the subsurface. This instrument is easy to use and can collect large 
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amounts of data quickly. It measures electrical conductivity by inducing current in 
the subsurface with a coil located at the end of one of its arms. Another coil at the 
end of the other arm records the induced earth current. That current is 
proportional to the conductivity of the subsurface (McNeill, 1980).  

The orientation of the instrument coils affects the depths at which the instrument is 
most sensitive (McNeill, 1980). If the coils are aligned vertically, the instrument will 
sense greater depths. When the coils are aligned horizontally, more shallow depths 
have greater weight. For example, Figure 1 shows the instrument response with 
depth for when the coils are vertical, Rv(z) and horizontal, Rh(z). When the coils are 
vertical, the about half of the instrument response is due to the subsurface above 
12 .1  feet. The figure also shows that about 25% of the instrument response when 
the coils are vertical is from below 24·.3 feet. In contrast, when the coils are aligned 
horizontally, half of the instrument response is due to the subsurface above only 5 
feet. This difference allowed us to measure the difference between the shallow 
(around 5 feet depth) and deep (around 1 2  feet depth) conductivities at the site. 
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Figure 1. EM -3 1  instrument response (after McNeill, 1980) 

We collected data at approximately even intervals across the site. At each location, 
we collected vertical and horizontal coil conductivity readings. Each location was 
recorded with a Garmin Oregon GPS unit. The data was collected in approximately 2 
hours. 

Results 



In general, the conductivity results confirm earlier interpretations of the extent of 
the impacted area. Figure 2 shows the site, the shallow and deep conductivity 
measurements, and conductivity contours based on the deep measurements. Red 
corresponds to higher conductivity and blue to low. The deep measurements are 
shown as the larger circles beneath the smaller circles of the shallow measurements. 
The regions of highest conductivity correspond to the two zones of dead vegetation 
where the arsenic spil l  and runoff was thought to have accumulated. There do not 
appear to be any high values of deep conductivities outside the capped area either 
to the west or north. Some moderately high conductivities are present to the 
southwest, between the tracks, shown in orange but their origin may be due to 
sediment changes or moderate concentrations of arsenic. The conductivities suggest 
that the arsenic plume is slowly migrating to the east and diminishes in strength 
towards the river, around 100 feet past the capped zone. 

Other factors, in addition to variation in pore flu id and lithologic variation, may 
affect the conductivities. A cap, indicated in the 2005 air photo in Figure 2 by the 
more green vegetation beneath the central plumes, had been placed over the highly 
contaminated areas. While that cap may have altered the conductivity of the upper 
3-4 feet at the site and might affect the shallow conductivity values, it would have 
much less effect on the deep conductivity values. This is justified by observing that 
the orange value deep conductivities shown on the east end of the capped area are 
not significantly different than the deep conductivities just outside of the capped 
area. Another factor, one that also affected the shallow readings, was there was 
around 6 inches of water over ice in the area outside the capped zone. Within the 
capped zone, there was little standing water and no ice. There was standing water 
to the west of the tracks but no ice. In general, where the vegetation seen in the air 
photo is  green, the ice had melted. Where the vegetation was brown, the ice was 
still present. The presence of ice would tend to lower the resistivity of the shallow 
measurements since nearly 30% of the weighted measurement would be from the 
upper two feet. In contrast, the deep measurements would be relatively unaffected 
since only 5% of the deep measurement depends on the upper two feet (Figure 1) .  
For these reasons the deep measurements are relatively unaffected by the ice, 
standing water, or the cap. 

Conclusions 
A survey of the electrical conductivity of the subsurface was conducted using an EM-
31 ground conductivity meter in an area contaminated with arsenic. The measured 
conductivities are highest where the arsenic was known to have been spilled and to 
have killed vegetation. The conductivities are lower in areas not thought to be 
contaminated. Although the conductivities between the railroad tracks may 
suggest an area of additional moderate contamination, the survey confirmed that 
the current interpretation of the arsenic migration towards the river is likely 
correct. 

Please contact me (608-262-2307; djhart@wisc.edu) if you have any questions 
regarding this report. 3 



Sincerely, 

David Hart 
HydrogeologistjGeophysicist 

Cc: Alyssa Sellwood, RMT 

Refe1·ences 
McNeil, ).D., 1980, Electromagnetic Terrain Conductivity Measurement at Low 
lnduction Numbers. Technical Note TN-6. Geonics Limited, Ontario, Canada. 

Stanforth, R., R. Fish, A. Sellwood, and P. Turpin., 2007, WDNR-Kewaunee Marsh 
Treatability Project-Final Report to WDNR, RMT, Madison, WI. 
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Figure 2. Air photo showing conductivity measurements. The highest conductivities are shown in red; the lowest are shown 
in blue. The small circles are for the shallow horizontal coil measurements; the large circles are for the deep vertical coil 
measurements. 
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Date: May 5, 2010 

To: Technical File 

From: Bob Stanforth 

Project No.: 02085.23.009 

Technical Memorandum 

Subject: Comparison of DI  Water and Screening TCLP Leaching Test Results for 

Kewaunee Sediments 

Introduction 

The focus of leaching studies for the Kewaunee soils has been predominantly using distilled water 
leaching tests (using the SPLP procedure but with DI water), or modifications thereof with different 

solids concentrations. Less work has been done using screening TCLP tests', since the focus has not been 

on whether the sediments are hazardous, but rather on the potential for contributing dissolved arsenic to 
the marsh. However, one approach to delineating the "hot-spot" area requiring treatment would be to 

determine the areas of the marsh that leach arsenic at over 5 mg/L in a TCLP test, and would be 

considered hazardous were they to be removed. 

Compositional analysis and screening TCLP and DI Water tests have been run on a number of composite 

sediments from the two recent Geoprobe investigations on the site (in December 2009, and Marsh 2010). 

These results can be used for two purposes: first to compare DI Water and TCLP results and see if the DI 
Water test (at 2 g/40 mL) can be used as a surrogate for the TCLP test, and second, to compare leaching 
test concentrations (TCLP or DI  Water) with the compositional values. 

Results 

Compositional and leaching test results for the different composites are given in Table 1 .  

Table 1 
I ARSENIC CONCENTRATION 

. S.AMPLE COMPOSITIONAL, mglkg SCREENING TCLP, mg/L I Dl WATER, mgiL"' . 

December 2009 Composites 

Ballast 1 ,400 84 1 3 
Peat Under ballast 1 ,500 1 1  1 1  

Peat in Marsh 2,600 24 1 8  

Organic Silt in marsh 550 3.1  2 . 5  

1 The screening tests follow the standard US EPA protocols (TCLP-SW 846 Method 1311  and SPLP-SW 846 

Method 1312), with the exceptions that the leaching solution is analyzed directly after acidification, and smaller 

quantities of solid and leaching solution are used, while still maintaining the ] :20 solid to solution ratio. Previous 

tests have shown that the screening tests correlate well with standard leaching test results. 

1:\ WI'MSN\ I'JTl \02085\23\009\ 1Vl020852:>009-001 .DOCX 1 



Technical Memorandum 

Table 1 
I ARSENIC CONCENTRATION 

SAMPLE I COMPOSITIONAL,.mg/kg I SCREENING TCLP, mg/L Dl WATER, mgtL'11 

March 2010 Composites 

> 1  0,000 mg/kg 8900 94 99 

-5,000 mg/kg 4550 38 42 

2,000 - 4,000 mg/kg 2950 22 1 6  

1 , 000 - 2,000 mg/kg 1 200 3.0 2.8 

500 - 1 ,000 mg/kg 920 3.6 1 .7 

250 - 500 mg/kg 440 0.26 0 . 1 8  

Note: 
(ll 2 g/40 ml sample. 

Comparison of TCLP and Dl Water Leaching Test Results 

A comparison of the two leaching test results, using the same solid/solution ratio (2 g/40 mL) is given in 
Figure 1. 
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Figure 1 
Comparison of Dl Water Leaching Test Arsenic Concentrations 

With TCLP Arsenic Concentrations for Composite Kewaunee Samples 
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Technical Memorandum 

The two leaching tests give very similar arsenic concentrations, indicating that the DI water leaching test 

(at the correct solids concentration) gives a good indication of the expected TCLP test arsenic 
concentration. 

A second comparison can be made between the compositional arsenic concentration and the leaching 

test concentration, as shown in Figure 2. 

Figure 2 
Comparison Between Compositional and TCLP and Dl Water Test Leachable Arsenic Concentrations 
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There is a good coneiation between the compositional levels of arsenic in the samples and the leachable 

concentrations, in either the TCLP or DI water tests. Increasing compositional levels of arsenic increase 

the amount leached in the TCLP or Dl Water tests. However, for both tests, the lines do not go through 

the origin, but rather there is a compositional threshold below which arsenic is not very leachable, and 

above which leaching concentrations increases linearly with compositional arsenic. The threshold value 

for the TCLP test is 605 mg/kg, while for the Dl Water test it is 715 mg/L. More importantly, a 

compositional value of around 1060 mg/kg is needed to give a TCLP test concentration of greater than 
5 mg/L. In other words, sediments with compositional levels below 1060 are not likely to be hazardous 
due to arsenic leaching in the TCLP test. 
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Technical M emorandum 

Conclusion 

Based on the compositional analysis and screening leaching test analysis of the Geoprobe samples from 
the Kewaunee Marsh, sediments with a compositional value of below 1000 mg/kg are not likely to be 

hazardous due to arsenic leaching in a TCLP test. 
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Date: May 5, 2010 

To: Technical File 

From: Bob Stanforth 

Project No.: 02085.23.009 

Technical Memorandum 

Subject: Leach Testing of Composite Kewaunee Hot Spot Samples 

Introduction 

Compositional analysis of the Geoprobe samples showed several things: 

1 .  The boundaries of the highly contaminated soil under the railroad (RR) bed have been delineated. 

2. The contamination extends past the ballast under the RR bed and into the underlying peat material. 

Contamination does not extend into the underlying silt or into the gravel layer beneath the RR bed. 

3. The highly contaminated zone extends further into the marsh than was anticipated. The eastern 
edge has not been delineated. 

4. The highly contaminated zone extends deeper into the marsh than was anticipated, going into the 

organic silt at 7-10 feet as well as through the peat layer going down to 7 feet. 

One potential approach to remediating the highly contaminated groundwater in the ballast under the RR 
bed is to install a groundwater extraction trench parallel to the bike path and pump the groundwater. A 
question that needs to be addressed in evaluating this approach is how long it will take to remove the 

contamination from the area using a groundwater pumping system. Is the arsenic sufficiently soluble 
that the contamination can be removed by pumping a few pore volumes, or will multiple pore volumes 

need to be removed in order to reduce arsenic concentrations to acceptably low levels? This question can 
be addressed by running leaching tests on the contaminated material collected during the December 
2009 Geoprobe sampling. 

The original work called for doing leaching tests on the ballast to evaluate the leaching pattern of arsenic 

from the contaminated area. However, given the much more extensive nature of the contamination and 

the need to know whether the arsenic is dissolved or particulate for treatment purposes, leaching tests 

were run on composites of the different types of contaminated soils found, namely ballast, peat under 
the ballast, peat in the marsh, and organic silt in the marsh. 

Procedure 

Composite Preparation 

Composites were made of the different types of material to be tested. "TI1e different soil samples 

divided into the four groups (Ballast, Peat under Ballast, Peat in Marsh, Organic Silt in Marsh) 
and composites made by mixing equal weights of each Ballast sample, each Peat-under-Ballast 
sample, each Peat-in-Marsh sample and each Organic-Silt-in-Marsh sample. Table 1 gives the 
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individual samples used for each composite, along with the arsenic concentrations and moisture 

content for each smnple. The 1noisture content and arsenic concentration for each co1nposite are 

also given in Table 1 .  

Leaching Tests 

A series of leaching tests were run on each composite. Amounts of solid ranging from 0.5 g to 

20 g were placed in 50 mL centrifuge tubes, and sufficient deionized (01) water added to bring 

the volume to 40 mL. The samples were shaken overnight, then centrifuged to separate the solids 

and leachate. The leachate was removed and an aliquot filtered for arsenic and calcium analysis. 

The pH was measured on the remaining leachate. Meanwhile, fresh 01 water was added to each 

sample, and the process repeated. The 0.5 g through 4 g samples were leached for a total of ten 

elutions, while the 10 and 20 g samples were leached for five elutions. The pore volume was 
estimated from the moisture content of the samples (since they were saturated when collected). 

To illustrate what the leaching pattern looks like when there is no retention on the solids, sand 
spiked with an arsenate standard to give an arsenic concentration of 1000 mg/kg As was leached 

using solids concentrations of 0.5 g, 1 .0 g, 2.0 g and 4.0 g per 40 mL. 

Results 

The results of the leaching tests are given in Tables 2 and 3 for arsenic concentration and mass of arsenic 

released, respectively. 

Arsenic concentrations in the 4 g/40 mL samples vs. pore volume are shown in Figure 1. The leaching 
pattern for all the solids samples follows a similar curve, with a rapid decrease at low pore volumes and 

an extended tailing off to much higher pore volumes. Arsenic concentrations from the spiked sand 
samples drop much more quickly than the marsh samples, indicating that the tailing is due to something 
more than retained pore water. Note that concentrations do not drop to low levels even after several 

elutions (representing hundreds of pore volumes). 

The focus of the pump-and-treat concept was for the ballast material. Arsenic concentrations versus pore 

volume for the different solids concentrations of Ballast samples are shown in Figure 2. All the solid 

concentrations fall on the same line. Arsenic concentrations are not reduced to low values until after 

many pore volumes. Figure 3 shows arsenic concentration vs. pore volume for the low arsenic 

concentration section of the graph. Arsenic concentrations are not reduced to below 0.17 mg/L (the target 

value) until after over 1000 pore volumes (approximately 500 to 600 million gallons) have been removed. 

Given the low permeability of the marsh material, removing this large volume of water would be time 

prohibitive, and given the remote location of the site, management of this large volume of water would 

be cost prohibitive. 

Further, the mass balance on arsenic for the ballast material indicates that only about 500 mg/kg arsenic 

was removed from the ballast by the leaching, or about one third of the total arsenic present (Table 3). 

Not only would groundwater extraction involve removing large volumes of water, it would also not 

remove much of the arsenic present in the ballast. In contrast, almost all the arsenic was removed from 
the other three composites in the multiple elution leaching tests (Table 3). 

/0  
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Technical M emorandum 

Conclusions 

It would require removal of more than 1000 pore volumes of water from the ballast area to reduce the 

leached concentration to below 0.17 mg/L. Removing and treating such a large volume is impractical, 
and the pump-and-treat approach is unlikely to be a cost-effective way to remediate the soil under the 

bike path. 
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SAMPLE 

Table 1 
Kewaunee Geoprobe Investigation of Hot Spot Area, December 2009 

Summary of Contaminated Samples in BD/MD Transect 

ARSENIC 

BORING DEPTH . MOISTURE, % MEASURED, mg/kg 
Ballast 

B 1 D  6-8 

B2D 6-8 

8-1 0 

1 0- 1 2  

1 2-14 

B3D 6-8 

8-1 0 

1 0- 1 2  

Composite 

Peat Under Ballast 
. 

. 

B 1 D  8-1 0 

1 0- 1 2  

B2D 1 4- 1 5  

1 5- 1 7 . 5  

B 3 D  1 2-14 

1 4-16 

Composite 

Peat in Marsh . 

M2D 2-4 

4-6 

6-8 

M3D 0-2 

2-4 

4-6 

6-8 

M4D 0-5 

5-7 

M5D 0-5 

5-7 

Composite 

Organic Siltin Marsh 

M2D 8-1 0  

M3D 8-1 0 

M4D 7-10 

M5D 7-1 0  

Composite 

1 :\  WI'MSN \P)Tl \020!l5 \23\009\ M020!l52.1009·003.1)0CX 

25.5 

1 3.4 

1 2 . 8  

1 7.4 

1 3.9  

1 1 .8 

1 7.5  

1 8.4 

17.7 
. 

75.9 

80.8 

72.8 

44.9 

77.3 

59.4 

68.0 
. 

7 1 . 1  

78.6 

8 1 . 1  

56.5 

82.3 

78.8 

75.7 

53.5 

84.5 

77.7 

87.9 

74.9 
67.4 

67.1  

67.9 

68.8 

67.7 

. · · . . · > 

. 

1 ,850 

1 ,030 

1 ,420 

798 

533 

538 

2 , 1 3 0  

1 ,2 1 0  

1 ,400 
. 

. . 

2 , 1 5 0  

1 ,070 

2,820 

1 ,330 

2,030 

759 

1 ,500 
· . 

5,120 

1 ,930 

2 , 1 8 0  

2,3 1 0  

3,800 

2,450 

1 ,6 1 0  

1 ,850 

4,770 

4,960 

7,300 

2,600 
633 

654 

628 

500 

550 

I� 



SAMPLE I 
10 DRY WT I 1 .·· 

Table 2 
Arsenic Concentrations - Kewaunee Geoprobe Composite Samples Multiple Extraction Test 

Using Dl Water Extractant 

. · . EXTRACTION · ·  

.

.
. 

I 2 3 ·. 4 . . 5 I .· 6 · 
. .  

·• . .  7 I . 8 

As Concentration, mg!L (Concentrations below target of 0.148 mg!L in bold) . · . . . 
.

. 

Ballast 0.5 2.7 0.71  0.37 0.29 0.21 0.12 0.10 0.091 
1 .0 5.9 1 .7 0.91 0.65 0.46 0.24 0.24 0.20 

2.0 9.8 3.2 1 .8 1 .4 1 .  1 0.57 0.47 0.40 

4.0 1 6  6 . 1  3.8 3.4 2 . 1  1 .2 0.85 0 .77 

1 0. 0  34 1 5  1 1  7.9 

20.0 54 28 22 1 7  

Peat 0.5 3.7 0.90 0.39 0.25 0. 1 6  0.081 0.063 0.057 
under 1 . 0 6.4 2 . 1  1 . 0  0.70 0.47 0.25 0.20 0 . 1 8  
Ballast 

2.0 1 2  3.7 1 .9 1 .4 1 .0 0.63 0.49 0.41 

4.0 1 9  7.0 3.6 2.3 2.6 1 .5 1 .  1 0.92 

1 0.0 40 1 9  1 4  1 1  

20.0 71 31  27 23 

Peat in 0.5 6.4 1 .0 0.32 0 . 1 9  0.12 0.062 0.049 0.038 
Marsh 1 .0 9.9 2.3 0.93 0.59 0.40 0. 1 9  0 . 1 7  0 . 1 6  

2.0 1 6  4.3 2.1 1 .5 1 .2 0.72 0.59 0.52 

4.0 33 1 2  5.0 3.2 2.8 1 .8 1 .3 1 . 0 

1 0.0 85 30 23 1 4  

20.0 1 60 49 1 9  40 

Organic 0.5 1 .0 0.40 0.22 0 . 1 6  0.10 0.066 0.061 0.058 
Silt in 1 .0 1 .6 0.64 0.37 0.29 0.20 0.13 0.10 0.11 
Marsh 

2.0 2.6 1 .2 0.80 0.64 0.55 0.35 0.30 0.24 

4.0 4 . 1  2 . 1  1 .3 1 .2 1 . 1  0.68 0.63 0.55 

1 0.0 8.2 2.7 1 .8 0.89 

20.0 1 2  4 . 1  2.6 1 .2 

As 0.5 1 1  0.078 <0. 0 1 3  <0.013 
Spiked 1 .0 23 0.28 0. 024 <0. 0 1 3  
Sand 

2.0 45 1 .  1 0.045 <0. 0 1 3  

4.0 85 3.2 0. 1 2  <0. 0 1 3  -------------------

C; 
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0.081 0.045 
0 . 1 5  0.091 
0.35 0.24 

0.64 0.44 

0.034 0.03 
0.12 0.09 
0.31 0.24 

0.71 0.63 

0.026 0.02 
0.14 0.10 
0.44 0.39 

0.94 0.86 

0.030 0.02 
0.078 0.04 
0.20 0 . 1 4  

0.43 0.38 



Table 3 
Cumulative Arsenic Extracted - Kewaunee Geoprobe Composite Samples Multiple Extraction Test 

Using Dl Water Extractant 

SAMPLE . . EXTRACTION · 
.·.· 

· 
. 

· . 

ID DRYWT · 1 2 3 I · .
. · 4 I 5 I s. · ·  I . .. 1 8 

Cumufative Arsenic Mass extracted, mglkg . .. ·· · 
.. · 

. · . ·. ·
. 

· · .. 

Ballast 0 .5 262 331 367 395 4 1 5  427 436 445 
(1 ,400) 1 . 0 287 370 4 1 4  446 468 480 491 501 

2 .0  237 3 1 4  358 392 4 1 9  433 444 454 

4.0 1 95 269 3 1 5  356 382 397 407 4 1 7  

1 0  1 65 238 291 329 

20 1 3 1  1 99 252 293 

Peat 0.5 925 1 1 50 1 250 1 3 1 0  1 350 1 370 1 386 1400 
under 1 .0 750 1 0 1 0  1 1 35 1 220 1279 1 3 1 0  1 335 1 358 
Ballast 

2.0 750 981 1 1 00 1 1 90 1253 1 292 1 323 1 349 
(1 ,500) 

4.0 595 8 1 4  927 999 1 080 1 1 27 1 1 6 1  1 1 90 

1 0  500 738 9 1 3  1 050 

20 444 638 807 951 

Peat in 0.5 2030 2350 2450 25 1 0  2548 2568 2584 2596 
Marsh 1 . 0  1 570 1 940 2090 2 1 80 2244 2274 2301 2327 
(2,600) 2.0 1280 1 620 1 790 1 9 1 0  2006 2063 2 1 1 0  2 1 52 

4.0 1270 1 730 1 920 2040 2 1 48 2 2 1 7  2267 2306 

1 0  1 35 1  1 828 2286 2510 

20 1275 1 666 1 8 1 7  2 1 36 

Organic 0.5 247 346 400 440 465 481 496 5 1 1  
Silt in 1 . 0  1 98 277 323 359 384 400 4 1 3  426 
Marsh 

2.0 1 6 1  235 285 325 359 381 399 4 1 4  
(550) 

4.0 1 2 7  1 92 232 269 303 324 344 361 

1 0  1 02 1 35 1 57 1 68 

20 74.3 99.7 1 1 6  123 

As 0 . 5  880 890 890 890 
Spiked 1 .0 920 931 932 932 
Sand 

2 .0 900 922 923 923 .. . . ' ..  

-"{:.. 
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1 373 1 384 

1 368 1 383 

1 2 1 2  1 232 

2604 26 1 0  

2344 2365 

2 1 87 22 1 8  

2342 2375 

5 1 8  523 

436 441 

426 435 

374 386 



Figure 1 
Arsenic Concentrations versus Elution Number for the 4g/40 ml Samples of Each Composite 
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Figure 2 
Arsenic Concentration versus Pore Volume for the Ballast Samples 
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Figure 3 
Arsenic Concentration (below 1 mg/L) versus Pore Volume for the Ballast Samples 
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Date: May 5, 2010 

To: Technical File 

From: Bob Stanforth 

Project No.: 02085.23.009 

Technical Memorandum 

Subject: Kewaunee Confirmation of Treatment Effectiveness for Sediments 

Introduction 

A treatment process was developed for treating contaminated groundwater at the Kewaunee site, using 

the groundwater from MW04-10 and from in the ballast under the bike path, as discussed in the 2007 
Treatability Report. The objectives of the treatment were as follows: 

• Reduce dissolved arsenic to <170 pg/L 

• Generate solids that do not leach arsenic at greater than 5 mg/L in a TCLP test 

It was assumed that the bulk of the arsenic in the ballast was dissolved, and that the ballast solids would 

be inert in the treatment testing. Since the ballast solids appear to be predominantly sand, this 

assumption is not unreasonable. However, the sediment in the marsh contains significant amounts of 

organic matter, lower concentrations of arsenic, and presumably more arsenic tied up in the solid phase. 
It is important, therefore, to test the treatment chemistry developed for the ballast groundwater on the 

sediment samples, both from under the tracks and in the marsh to ensure that the treatment process is 
still effective. 

During the Geoprobe sampling in December, 200':1 high arsenic levels were found in several different 
types of media in addition to the ballast groundwater. High levels of arsenic were found in the peat 

under the ballast, in the peat in marsh adjacent to the tracks, and at somewhat lower levels in the organic 

silt under the peat in the marsh. All the media need to be tested to confirm treatment effectiveness. 

Composite samples of the four types of soil found during the December, 200':1 Geoprobe investigation 

were mixed with the treatment reagents developed for the groundwater in the ballast area to evaluate 

whether the reagents effectively immobilized arsenic in the soils. The treatment consists of the following 

(per kilogram of soil): 

• 25 mL 3% J-[,Q, 

• 84 g Fe,(S0,)3·xJ-120 

,. 60 g Caco, 

The soils were treated and then subjected to both screening TCLP and SPLP tests, and the leachates 

analyzed for arsenic. 
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1 9  



Technical Memorandum 

The treatment process was developed for the contaminated groundwater in the ballast and hot spot area 

in the marsh (near MW04-10). Since the ballast contains very little organic matter, and the treatment 
process will render the solids oxic, there is little driving force to generate anaerobic conditions in the 

ballast. Anaerobic conditions could reverse a small portion of the treatment chemistry and release some 

arsenic. Hence, there is some concern that the treatment process could be reversed if the samples become 
anoxic following treatment due to the continued biodegradation of the organic material in the solids. To 

address this concern the samples were saturated with DI water after aliquots were removed for the 

leaching tests and allowed to sit in capped beakers. Samples were taken after 10 days, 1 month, and after 
3 months to determine whether arsenic is released from the treated material over time. 

Results 

The untreated ballast and two peat samples leached arsenic over the hazardous waste criterion of 5 mg/L 

in the screening TCLP (Table 1) .  The organic peat sample was marginally nonhazardous (at 3.1 mg/L 
As). All four samples leached significant amounts of arsenic (>1 mg/L) in an SPLP test. 

Treatment with the proposed reagents reduced arsenic leaching in both the TCLP and SPLP tests to 
below detection (<0.013 mg/L). Arsenic concentrations remained below detection for all samples tested 

under saturated conditions. 

The results indicate that the treatment process developed for the groundwater in the ballast is also 

effective for both the ballast solids and marsh solids, and maintains a low arsenic leaching potential from 
the solids for all the times tested (up to three months) after treatment. 

20 
l: \ \VPMSN \ I')TJ \02085\2.1\009\ M0208523009·004.DCX:X 2 



SAMPLE 

Treated 

Table 1 
Results of Screening TCLP and SPLP Leaching Tests on the 
Composite Geoprobe Samples With and Without Treatment 
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Date: May 5, 2010 

To: Technical File 

From: Bob Stanforth 

Project No.: 02085.23.009 

Technical Memorandum 

Subject: Kewaunee Dose Response Testing For Hot-Spot Sediments 

Introduction 

With an increased area of "hot-spot" sediment that may require treatment, and with much lower soluble 

arsenic concentrations than found in the ballast groundwater, lower doses of treatment additives were 
tested to see if the dose could be reduced and still have effective treatment. The initial "dose" was that 

determined for the ballast groundwater. However, since the objective was to lower the leachable arsenic 
to below the hazardous waste criterion of 5 mg/L rather than to meet a groundwater criterion, the 

arsenite oxidation using peroxide was not included. The selected chemistry consisted of the following: 

• 8.4')(, Ferric Sulfate (Fe,(SO,),exH,Q 

• 6.0'Yo high calcium limestone 

Varying proportions (0.1, 0.25, and 0.5 times) of this dose were introduced to the composite sediments of 

differing arsenic concentrations made up form the March 2010 Geoprobe investigation samples. The 

treated samples were subjected to both screening TCLP and screening SPLP tests. 

Results 

The results are given below. 

SCREENING TCLP SCREENING SPLP 

DOSE pH As1 mg/L . pH As, mg/L 

-10,000 mg!kg As Sediment 

Untreated 5.28 94 7.88 99 

5.39 99 8. 1 0  88 
-

0 . 1 0  Dose 5.45 38 7.60 27 

0.25 Dose 5.49 2.4 7.05 0.96 

0.50 Dose 5.73 <0. 0 1 3  5.61 0.025 

-5000 mg/kg As Sediment 

U ntreated 5.50 38 8.08 42 

5.40 47 8 . 1 4  35 

0 . 1 0  Dose 5.60 3.8 7.44 2.6 

0.25 Dose 5.52 0.099 6.52 0.062 

0.50 Dose 5.61 <0. 0 1 3  6 02 <0 0 1 3  
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Technical Memorandum 

SCREENING TCLP SCREENING SPLP 

DOSE pH As, mg!L pH As, mg/L 

2000-4000 mglkg As Sediment 

U ntreated 5.57 22 8.42 1 6  

5.54 23 8.45 1 6  

0 . 1 0  Dose 5.65 2.3 7.35 0.20 

0.25 Dose 5.59 <0. 0 1 3  6.68 0.023 

0.50 Dose 5.67 <0. 0 1 3  5.91  <0. 0 1 3  

The results indicate that a much lower dose of  the treatment additive is  required for reducing leaching 
from the sediments to below 5 mg/L, with a 0.25 X dose effective for the most contaminated sediments, 
and a 0.10 X dose effective for the sediments with lower arsenic levels ( 5000 mg/kg and below). A plot of 
the TCLP arsenic concentration versus dose (as the fraction of the groundwater treatment dose) is shown 

in Figure 1 .  Figure 2 shows the same results with the Y-axis expanded so that results under the 

hazardous waste criterion (HWC) for arsenic (5 mg/L)are more clearly seen. Since there is very little 
sediment with the very high arsenic levels (-10,000 mg/kg), an overall dose for the contaminated 

sediment of 1";;, ferric sulfate and 0.75% limestone ( or 0.125 X dose) should be effective for the bulk of 
the material. For the higher arsenic concentrations (5000 mg/kg and above) a 0.25 X dose is effective. 
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Figure 1 
TCLP As versus Dose for Kewaunee Sediments of Differing Arsenic Concentrations 

(HWC - Hazardous Waste Criterion) 
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Figure 2 
TCLP As versus Dose for Kewaunee Sediments of Differing Arsenic Concentrations, 

with the Y-axis Expanded so that Concentrations Around the Hazardous Waste Criterion (HWC) are More Clearly Seen 
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Date: May 1 1 ,  2010 

To: Technical File 

From: Bob Stanforth 

Project No.: 02085.23.009 

Technical Memorandum 

Subject: Addition of Bentonite to Treated Kewaunee Peat Samples 

Introduction 

The treatment process for the Kewaunee sediment samples is designed to immobilize arsenic so that it is 

insoluble and immobile in the treated material. This process could be improved by reducing the 

permeability of the treated material, so that the potential for arsenic mobility back into the marsh is 

reduced still further. To test this concept, samples of treated peat material were further treated with 

different amounts of bentonite and the permeability of the samples measured. 

Procedure 

Samples of contaminated peat were mixed with the target treatment reagent (6.6 mL 3% peroxide, 21 g 
ferric sulfate and 15 g high calcium limestone per kilogram of sediment). The samples were allowed to 

react for several hours (to ensure all gas has been generated from the acid-limestone reaction), then 

different amounts of sodium bentonite powder were added, as shown in the Table 1 below. The 

bentonite was allowed to hydrate, tl1en the samples were placed into permeameter cells, gently 

compacted by hand and the permeability measured in a flexible wall permeameter using a falling head 

permeameter test (ASTM 05084) . 

Results 

The permeability results are presented in Table 1 below. Laboratory data sheets are attached. 

SAMPLE BENTONITE PERMEABILITY, em/sec 

Untreated 0 4.6 X 1 0.7 

Treated 0 2.9 X 1 0"7 

2% 3.1 X 1 0"7 

4% 1 . 8 x 1 0"7 

6% 1 .3 x 1 0"7 

8% 1 . 1  X 1 0"7 
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Conclusions 

Somewhat surprisingly, the untreated sediment has a relatively low permeability even without 

treatment or bentonite addition. Permeabilities in the peat layers in field range from 1.5 x 10·" to 

6.7 x 1 0·3 em/sec, (STS, 2004). The laboratory measurements for the untreated material has a permeability 

three orders of magnitude lower than what is found in the field. The lower permeability in the lab 

sample may be due to the disruption of the sediment layering that enhances horizontal permeability in 

the field. Disruption of this layering, which occurs due to the annual deposition of the plant material, can 

lower the permeability significantly. Treatment of the sediment would disrupt the layering, and would 

be anticipated to lower the permeability even without addition of either treatment reagents or bentonite. 

Addition of the treatment reagents lowered the permeability slightly, since the reagents form very fine 
solids which plug the pores in the sediment, while addition of bentonite lowered the permeability still 

further. However, the difference in permeability between the sample with no bentonite (2.9 x 10·7 em/sec) 

and the highest (8%) bentonite dose (1 .1  x 10·7 em/sec) is fairly small. The addition of bentonite provides 
some assurance that the permeability has been reduced. However, the disruption of the sediment 

structure during treatment is the major factor reducing permeability. 

The laboratory test does not perfectly model what will happen in the field, but is indicative of a 
significant reduction in permeability just due to working the marsh material. The actual decrease in 

permeability due to the treatment will need to be determined in the field. 

A previous estimate of groundwater flow rates at the site gave a groundwater velocity of 0.37 ft/yr using 
a permeability of 1.7 x 10·' em/sec (STS, 2004). A reduction in permeability of several orders of 

magnitude would lower the groundwater flow velocity to insignificant rates, such that the groundwater 

would be essentially static in the treated area. 
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2010 

2010 
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Project Name: IVDNI� · Kt•W,\UIIl'l' 
Project il 02085.0!.001 

Sample �a me: c\C JOI).l0•J2 

Visual Descript :>.l<�rsh S..•diml.'nt 

Samplc Type l�emoid,•d 

Sample Dia. (in) 

Sample Hl. (in) 

Tar(' & 1\'et ()3) 
Tare & Dry (g) 

T.ue (8) 
Sample Wt. (g) 

:>.loisture (�0) 

Wet Density (pd) 

Dry Density (pd) 

S,ltur,llioJI {��) 

Datc y l Time I Run 

1\·lo. D<1y 1-!r 

5 3 u 

5 ,l u 

5 .l " 

5 3 1< 

5 l l·l 

5 l 5 

5 ·I 7 

5 I 8 

5 ·I 8 

5 l 9 

5 ·I 1tl 

5 I 12 

,; l 1 3 

5 l l·l 

5 l 16 

5 3 5 

5 5 6 

5 3 7 

5 5 8 

5 5 0 

5 5 ]I) 

5 3 ll 
5 5 1 2  

5 3 13 

5 ; 1·1 

5 3 15 

:>.lin. Time 

3 oo C/ 
37.00 20.j0 

10.00 1980 

.j(:>.()(l 2160 

57.00 660 

53.00 

4.ll!l 4260 

.j.()(l 3600 

57.ll0 3180 

38.00 3660 

5'J.OO 3660 

.j_l)() 3900 

5.00 3660 

7.00 3720 

16.00 77.jQ 

•10.00 

.j0.00 3600 

.Q.OO 3720 

.[�.00 3600 

12.t)(} 3600 

·12.00 3600 

<12.00 3600 

.j2.tl0 3600 

·12.110 3600 

.[\.()() 3660 

5tlJ10 4020 

R.\ IT, lnc. 

Falling ! lead Permeability Test (:\ST�f 05084) 

Temp I C" 
0.0 

20.0 

20.0 

20.0 

20.0 

0.0 

20.0 

20.0 

:w.o 

20.0 

20.0 

20.0 

20.0 

20.0 

2tHl 

0.0 

20.0 

20.0 

20.0 

20.0 

19.0 

20.0 

20.0 

20.0 

20.0 

20.0 

Initial 

\! d]UCS 
2.85 

2.20 

2<)9.22 

IH .OO 

0.00 

299.22 

107.8 

8L2 

39.! 

99.6 

FU,al 

V .1lu�s 

::?.70 

1.97 

5t8.Hll 

10!:1.10 

26·1. 1 0  

25-L70 

76.9 

86.0 

.j8_6 

100.0 

Pressure (psi) I Bot Top 

98 98 

08 98 

98 98 

98 98 

o8 98 

os 98 

'JS 98 

o8 98 

98 98 

98 o8 

98 98 

98 98 

98 98 

98 98 

98 98 

98 98 

98 98 

08 98 

9R 98 

98 98 

98 91i 

98 01-l 

98 91l 

98 98 

98 '!8 

98 \)i\ 

--

Ch<1111. 

Cham Dif. 

20.53 \ 
25.35 uo 

27.50 2.15 

20.10 1 .60 

30.15 1 .05 

5Hl0 

55.35 1 .35 

5(>.80 1.-15 

57.90 1.10 

S8.20 0.30 

59AO 1.20 

60.20 0.80 

6 1 .70 1.50 

(l2,.j() 0.70 

6-!.60 2.20 

15. !5 

!0.00 2.83 

18.90 0.90 

\9.20 0.30 

20Nl 1.40 

20 .90 0.30 

22.10 1 .20 

22..10 0.30 

23.50 1 .10 

2-1.00 0.50 

2-UO 0.40 

Cell ;t 
USCS Description 

uses Cl.lssific<1tion: 

:\verage Kv " 

Penneant: 

l'ermeant Specific Grddty: 

S,unple Specific Gravit�·: 

Confining Pressure (psi): 

Burette Di.unetcr (in): 

Burette Zero (em): 

Final s,m,ple Condition: 

1>.-laximum Gradient: 

Average Gradient: 

:-.li!x. Hfect. Stress (psi): 

i\lin. Efft•ct. Stress {psi): 

Ave. Effect. Stress {psi): 

I Bot. I Top 

Bot Dif. Top OiL 
3 05 r 100.03 > > 
6AO 2A5 94.60 6.05 

8.95 2.55 9 ! .25 3.35 

] ] .75 2.80 88.20 3.05 

12..10 0.65 87.20 1.00 

2.55 'JH.95 

7.65 5.10 9JAO 5.55 

I lAO 3.75 1-!9.70 3.70 

[.1,.1{) 3.00 86,50 3.20 

17.70 3.30 H:US 3. 1 5  

20.55 2.85 80..10 2.95 

23.�0 2.85 77.65 2.75 

25.75 2.35 75. 20 2..15 

28.00 2.25 73. ! 5 2.05 

:'I .tl.'i 3.85 69JO 3.85 

.j.2() 99.:10 

7.30 3.10 9·1.23 5.05 

l tl.55 3.25 90.75 3.50 

13.60 3.05 87.70 3.05 

16.25 2.65 S-4.60 3. 10 

18.80 2.55 82..05 2.55 

2 ! . l 5  2.35 79.50 2.55 

2:1.35 2.20 77.40 2. 10 

25.20 1 .85 73,23 2.15 

27.15 1 .95 ;:uo 1 .85 

28.90 1.75 Tt . .jO 2.00 

".-\ zc>ro in this column starts ,1 series oi nw<1surements. •:\ver,lec Kv tor those rows with ,1 l in the :\ve. column. 

IQc J{! ' IQA ,;,, 

II -1.6E-07 

\-\'Mer 
LOU 
!.95 

100.0 

0.250 

100.0 

Consolidated 

13.7 

10.9 

3.2 

1 .3 

2. 1 

Flow

; I Kv "' 
Dtf.% em/sec 

· . · · ·  \ 
-UA 9.7E-07 

-13.6 7.5[-07 

-!.3 7.3E-07 

-21.2 7.1E-07 

-.U 5.9E-07 

0.7 SAE-07 

-3 .2 5.6E-07 

2,3 5.5E·07 

-1.7 5..1E-07 

1.8 5..!E-07 

-2.1 5AE·07 

.L7 5.2E-07 

0.0 5.2E-07 

-23 .9 5.3[-07 

-3.7 .j.JE-07 

0.0 4.7E-07 

-7.8 UE-07 

0.0 .j./E-07 

-l.l UE·07 

2.3 4.6E-07 

-7.5 HE-07 

2.6 HE-07 

-6.7 UE-07 

II HE-07 

(TermitMLton determined b1· st,lbl•• K1' <�nd low flow diilerenti<�l.) '"Kv adjusted ior tempi.'r,lture 

8 

,\!/ :\ 

,'\j />.. 
cmjsec 

Est. 

Ave.• 

0,1 

} . 

I 

I 

1 

I 

I 
I 

cmjsec 



Ri\IT, Inc QC 
Fa !ling Head Permeability Test (AST:V! D508-l) 

l'rojert �· O:!otlS.O'J .OO! 
Sample 7',1me: ACJ0040-IJ 
Visual Descript: Trt•a!t'd SedinH·nt 

S,lmple Diil. (in) 

Sampl� Ht (in) 

Tan• & Wet (g) 

Tare & Dry (g) 

Tare (r,) 

Sampl,, \Vt. (g) 

:-. toistun• (%) 

IVt't Density (pel) 

Dry Demity (pcf) 

S,l\urcltion C;",) 

Initial 

Volues 

2.85 
2.13 

297.80 
!·16..!9 

0.00 
297.80 

103.3 
83.7 
-11.2 
99.8 

Final 

1/,llues 

2.75 
!.80 

50! .00 
396.-12 
2-19.93 
251 .07 

71.-1. 
89.5 
52.2 

100.0 

Cell #: 

USCS Description: 

L:SCS Classiiic,ltion: 

Average Kv " 

Perme,ult 

Permeant Specifk Gr,wilj'" 

Samplr! Specific Gravil)'" 

Confining Pressure (psi): 

13urette Diameter (in)·. 

l3ur�tte Zero (c'm): 

Final 5,1mpl� Condition: 

i\!,lxinmm Gradient: 

Average Gradient: 

!v!,lx. Effect.  Stress (psi)· 

�-fin. Efkct. Stn�ss (psi): 

Ave. Effect. Stress (psi): 

1.00 
2.08 
100.0 
0.250 
100.0 

) 

:'i/ ..... 

":\! :\ 

2.9[-07 em/ sec 

Consolidated 

20.5 
1 1 .0 
3.1 
u 
2.2 

Date I Time I Run Temp I Pressure (psi) I I Lll<lm. l I Bot I I Top 

Yr. ,\ [o. D<l�'l Hr. :-..tin. Time co·· I !lot Top Cham Dif. Bot Oi.f. l"op Dif. Dil.% cm/Sl'C 0,1 
flow Kv ••• .-\ve.' 

' I�2U�J U--·1�3�11 �1>�1 �29�.1X�l � < L�<�>·�·· �o.o�--�98 __ �9�8--=''=·"�' �/�� </>����7 '�'o�)�}�/ �'"=·'�5 � /<�·· · ·�·· · �(�/>=\��< ��\�
�)

! 
2 2010 ·I �0 1 2  :W.OO 7800 20.0 98 98 6UO 1.90 23.53 5.65 'J"l.-15 6.80 

1.60 
-9.2 4. 1E-07 

3.1E-07 J 2010 -t JO J:l 40,00 3660 :::!0.0 
4 2010 
5 2010 
6 2010 
7 20l0 
8 2010 
9 2tlll) 

10 2010 
1 1  2010 
12 2010 
\3 2010 
14 2tlt0 
15 2010 
16 20l0 
17 2010 
1 8  20t0 
19 2010 
20 2010 
2\ 2010 
22 20\0 
23 2010 
24 2{)Jt) 
25 2010 
20 2tl!O 

•I 30 1·1 1 1 .00 1860 20.0 
5 

5 
5 
5 
5 

5 
5 

5 

5 

5 

) 

3 
3 
·I 
' 
' 
' 
·I 

5 

5 
5 
5 

(, 

7 
8 
9 

I I  
12 
14 
5 
5 
7 

II) 
I I  
1·1 
16 
5 

7 
9 

II 
1.1 
16 
7 

1"1.00 
1 1.00 
12.00 
12.00 
\3.00 
·1-1.00 
H.OO 

·19.tl0 
58_00 
59.00 
1.00 

59.00 
0.00 
H.tlO 

:�1.00 
�{).()(1 
ROO 
·IHO 
15.00 

.j.!J)(} 

23.t)(l 
.�7.00 

0.0 
3600 20.0 
3660 20.0 
3600 20.0 
7260 21.0 
5-160 20.0 
50-10 20.0 

56-!60 2lUl 
0.0 

7260 20.0 
7356 20.0 
70-1.-l 20.0 
7260 20.0 
7680 20.0 

-!8180 20.0 
0.0 

7-l-!0 20.0 
7200 20.0 
7260 20.{l 
71-10 20.0 
95-tO 20.0 

5-1840 19.0 
":\ zero in this rolumn st,wts ,1 Sl'ric>� (}{ mP,1SurPnwnl� 

98 
98 
98 
98 

98 
98 

98 
98 
98 
98 
08 
98 
98 
98 
98 
Y8 

08 
9" 
98 

(ft>rminalion deterlllined b�· stable K\' ,wd low !low di!!erenti,1L) 

98 
98 
98 
98 

98 
98 
98 
98 
98 
98 
98 
98 
98 
98 
98 
"" 
"" 
98 

98 

98 

6-t.-!3 
(>-1..80 
22.80 
23.85 
:.?A.Ul 

2-!.60 
25.80 
25.00 
25.55 
29.80 
30.30 
31 .20 
3! .60 
32.20 
32.70 

37.!5 
37.05 
37.60 
37.60 
37.75 
50.00 
30.50 
·11 .30 

0.35 
0.35 

1.05 
0.25 
0.50 
1.20 
-0.80 
0.55 
4.25 

0.90 
0.-tO 
0.60 
0.50 
0.80 
3.65 

0.55 
0.00 
0.15 
0.25 
0.50 
2.80 

25.90 
27.00 
1.70 

7.10 
9.65 

17.35 
!9.95 
37."15 
37.25 
..J0.50 
-13.50 
-15.95 
48.25 
50.-tO 
58.75 
-1.95 
10.05 

!-t.30 
!8.!5 
2 l .50 
25.-tO 
39.30 

2.35 
1.10 

2.65 
:us 
2.55 
-1.65 
3.05 
2.60 

17.20 

3.25 
3.00 
2A5 
2.30 
2.15 
8.35 

5.10 
-!.25 
3.85 
3.35 

89.1\5 
87.70 

100.70 
97.05 
9l'JO 
91 . !5 
86.20 
82.75 
79.90 
60.95 

Hl0.50 
96.30 
93.!0 
90.25 
87.70 
85.35 
75.70 
98.75 
9J.65 
89 . !3 
85.20 
8 1 .60 

2.15 

3.65 
3.15 
2.75 

2.85 
18.95 

-t.20 
3.20 
2.85 
2.55 
2.35 
9.65 

5.10 
-!.50 
3.95 
3.60 

19.0 
-32.3 

-15.9 
-6.8 
-3.8 
-3.1 
·6.2 
-4.6 
-4.8 

-12.8 
-3.2 
-7.5 
-5.2 
--I. A 
-7.2 

0.0 
-2.9 
-1.3 
-3.6 

5.3E-07 

3.5E-07 

3.3E-07 
3.2[-07 
3.3E-07 
3.3E-07 
3.1E-07 

3.3E-07 
3.0E-07 
3.0E-07 
3.0E-07 
3.0E-07 
2,8[-07 

2.9E·07 
2.9E-07 
2.9E-07 
2.9E-07 I 

3.90 ·---'-'"�·�55'--�'�·"=5--�-I�.9'---''�·'�L�=-o�7---��11 !3.90 62.80 IUS -3.0 2.8E·07 
'r\\·,.,r,1g<• K,· for thos•.' rows with "' I in th� Ave. column u 2.9E-07 cm/ s,•c 

... Kv ildjusted for temperilture. 



2 2010 

J 2010 

4 2010 

5 2010 

6 2010 

7 2010 

8 20 10 

9 20[[} 

10 20lt) 

I t  2t)l0 

12 2010 

1J 20LO 

u 2010 

15 2010 

16 21HO 

17 20lll 

16 20!0 

19 2010 

20 2011) 

21 2010 

22 2010 

2) 2010 

24 20!0 

25 2010 

R:>.H, !nr loc 9.: 
Falling He,1d Penneability Test (1\S'!·=-.4 03084) 

Project !1: 02083.01 .00 t 
Silmplc :-..;,,me: AC!Oll.J.O·l-1 

Visual Dcscript: l'lV<Ill•d S,?diJl\l'lll 
Sample Type: l�emoldl'd 

Sample !X1. (in) 

S,m,ple Ht. (in) 

Tare & Wet (g) 

Tare & Dry (g) 

T .ue (g) 

Sample Wt. (g) 

i\loisture (%) 
\Vet DL>nsity (pc!) 

Dry Density (pd) 

Saturation(��) 

Initial 

Values 

2.85 
2.17 

303.03 
151 .20 

0.00 
303,03 

100.-1 
83.-1 
i 1.6 
99.5 

Final 

2.70 
2.00 

525.80 
·ll2.30 
2.61.10 
26VO 

75.1 
88.1 
50.3 

100.0 

Date I Time I Run Temp I Pressure (psi) I :-lo. J),wl Hr. \lin. Time co-- I Bot Top 

·I 30 

.:1 30 

5 

5 

5 

3 

3 

3 

' 

' 

' 
' 
' 
' 
' 
5 

3 

5 

3 

1 3  

" 

9 

I I  

10 

1 2  

J.l 

1 6  

5 

5 

7 

9 

1 1  

1 <"> 

40.00 

·1 1 .00 

[2.00 

!2.0(1 

12.\lO 

12.00 

1 2.{)0 

!3.00 

HOO 

8.00 

49.00 

58.00 

0.00 

3.\ltl 

O.t)O 

"1 .00 

10.00 

32.00 

- 1 1 .00 

·15.00 

·15.00 

�6.00 

·16.00 

2-l.!)(l 

7860 20.0 
3660 20.0 

1860 20.0 

0.0 

3600 20.0 

3600 20.(1 

3600 20.0 
7260 21.0 
5.160 :w.o 
5040 20.0 

56-160 20.0 

0.0 

7320 20.0 

7380 20.0 

7020 20.0 

7260 20.0 

77-10 20.0 

48120 20.0 

0.0 

7HO 20.\l 

7200 20.0 

7260 20.0 

7200 :w.o 
9-180 20.0 

98 

98 

98 

OS 

98 

98 

9B 

98 

98 

98 

98 

98 

9/l 

98 

9S 

IJii 

98 

98 

98 

98 

98 

9H 

9S 

USC:S Description 

CSCS Classification: 

II l lE-07 em/sec 

Cham. 

Penne;tnt: 

Penneant Specific Gravity 

Sample Specific Gravity· 

Confining Pressure (psi): 

Burette Diameter (in) 

Burette Zero (em): 

Final Sample Condition: 

Maximum Gradient: 

Average Gradient: 

l\·lilx. Effect Stress (psi): 

\·lin. Eifect .  Stress (psi): 

Ave. Effect. Stress (psi): 

LOO 
2.0-l 
100.0 
0.250 
toO.O 

Consolidated 

18.9 
105 
3.2 
1.2 
2,3 

F!o1'' Kv ... 

CIM.ll\ Dif. I Dot. I Bot Dii. I Top 

Top Dii. Dif.% em/sec 

72.85 

73.20 

TUO 

17.05 

18.70 

\9. 1() 

19.93 

2UO 

20.35 

20.90 

2-1.90 

25.15 

28.80 

26.20 

26.70 

27.30 

27.80 

30.75 

30.55 

30.90 

30.80 

30.90 

3J . IO 

Jl.-10 

2.15 

0.35 

0.20 

1.65 

0..10 

0.85 

us 
-1 .05 

0.55 

-1.00 

3.65 

-2.60 

0.50 

0.60 

0.50 

2.95 

23.13 

25.33 

26.60 

1 .00 

3..15 

5.85 

8.20 

!2.55 

17.75 

3-1.20 

:H.2tl 

37.-10 

-10.30 

42.75 

:15.00 

-!7. 10 

55.63 

2.85 

5.30 

2..10 

1.05 

2.33 

2.50 

2.35 
4.35 

2.80 

2.-!0 

16.-!5 

3.20 

2.90 

2AS 

2.25 

2.10 

8.55 

89.25 

86.60 

85.-10 

99.30 

95.30 

92.05 

S9.20 

8·1.10 

80.50 

77.63 

58.25 

100.75 

96.50 

9.1.00 

90.05 

ll7.35 

8-tHO 

?.1.35 

99.05 

9.15 

2.65 

1.20 

4.00 

3.25 

2.85 

5.10 

3.60 

2.85 

19AO 

-t25 

3.50 

2.95 

2.70 

2.55 

tO..!S 

-2-1.9 

-5.0 

-6.7 

-26.0 

-13.0 

-9.6 

-7.9 

-12.5 

-8.6 

-8.2 

-1-l.l 

-9.3 

-9.1 

-9.7 

-10.0 

5.5E-07 

-1.7E-07 

oL.·lE-07 

4.0E-07 

3.9E-07 

3.8E-07 

3.6[-07 
3.7£-07 

3.6E-07 

3.5E-07 

3.5E-07 

3AE-07 

3.-IE-07 

3.3E-07 

3.3E-07 

3."E-07 

OJS 7.55 -!.70 9-1.05 5.00 ·3.1 3.1E-07 

-0.10 ! l.55 -1.00 89.60 -1.-15 -5.3 3.1E-07 

0.10 13.20 3.65 S5.63 3.95 -3.9 3.1E-07 

0.20 !3.-10 3.20 82. 1 0  3.55 -3.2 3.0E-07 

0.30 22.15 3.75 78.00 4.10 --1.5 3.0E-07 

Est. 

0, 1 

'' lf-'c'c"c" __ _:5cc_:'cc---"'---·:'c':"o:_ __ _:55coc2coc__'c"c·o:_ _____ ,c':_ ____ _c98:_-cc':':·'co:_c-:1:·':o:_ __ :'c'c· 'co:_�'='c· 'c5:_ __ :':''c·'co:_�1:5:.sco:_ __ :·:5:'�----'�·�o�E:· D�7----= 1 
.... \ zero m this column st.nts " series of meilsurL'meats ':\ver,1ge K1· for those rows with a 1 in the :\ve column 

"

' 1._1 _.;;3�.1"Ec·Oc7_;'o""-'� 
(ferminc1tioa detenni.nc>d by st,lble Kv and !ow flow difierenti,lL) ... Kv adjusted for temp('r.tlure. � 

'!/J 
S/lll(l!J\11 



I 

' 

0 

' 

' 

6 

' 

• 

• 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 

" 
" 

Yc. 

201\l 

2010 

2()]() 

2010 

2011) 

2010 

2010 

2010 

2010 

2010 

2010 

2010 

20\ll 

201ll 

2010 

2010 

20\ll 

2010 

20ltl 

2010 

20!1) 

20!11 

2t}J t) 

20!1) 

2010 

2010 

Project :\'r1me: lv'Dl\:R . Kt'l'',tlllW<' 

Project II O:W85.o-1 .001 

Stlmple l'<ame: .\CI00·!0·!5 

Visual Desnipt: l"n!.lk'd St•ditnent 

Stlmple T�·pr:: Remoklt:d 

S,mlple Di,l. (ill) 

Stlmple Ht. (in) 
Ti!re & \Vet (g) 

Ti!rc & Dry (g) 

Tare (g) 

S<lmplc WL (g) 

�loisture (�":.) 

Wet Density (pcf) 

Dry Density (pcf) 

S,lturation (%) 

Date yl Time I Run 

\lo. D,1y 1-!r. :>.!in. Time 

·I .10 "' 

' :m " 
' 30 J }  

' J() . .. 

5 ' r, 
5 .3 7 

5 3 ' 

5 3 9 

5 ' ! I  

5 ., t2 

5 ' 1 1  

5 ' 5 

5 ' R 

5 ' 1<1 
5 I t2 

5 ·• H 

5 ' 1 6 

5 5 5 

5 5 5 

5 5 7 

5 5 9 

5 5 1 1  

s 5 " 

5 5 16 

5 6 7 

5 6 9 

30.00 '/ 
.j [ .()(l 7860 

·12.00 3660 

D.<Xl 1860 

13.00 

!3.00 3600 

l3.1Xl 3600 

D.!Xl 3600 

L·l.\Xl 7260 

45.iXl 5460 

9.00 30-10 

50.00 56..J.60 

[ .!)() 7860 

7.00 7560 

1.00 6840 

3.00 7320 

l l.O(l 7680 

33.\Xt -18120 

42.\10 

46.00 7440 

46.00 7200 

F.llO 7260 

47.00 7200 

23.00 9-lSO 

-!5.()(1 53200 

42.00 7020 

R\!T, Inc 

Falling Head Permeability Test {As·r:vt 0308·1) 

Temp l 
co·· 

0.0 

20.0 

20.0 

20.0 

0.0 

20.0 

:w.o 

20.0 

21.0 

20.0 

20.0 

20.0 

10.0 

20.0 

20.0 

20.0 

20.0 

20.0 

0.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

lnitii!l Final 

V<liues Values 

2.85 2.n 

2.23 2. 1 0  

316.03 537..10 

!63.81 ·117.90 

0.00 2.5·!.0() 

31 6.03 283.31 

92.9 73.0 

B-1.6 88.·1 

43.9 51 .1 

99.7 1(}0.0 

Pressure (psi) I Bot Top 

98 98 

98 9B 

98 1)8 

98 98 

98 'IB 

98 98 

98 98 

98 98 

98 98 

98 98 

98 'J8 

98 98 

98 98 

98 98 

98 98 

98 98 

98 98 

98 98 

98 98 

98 'IB 

98 98 

98 98 

98 9H 

9S 'IS 
98 98 

" 98 

Cham 

3-!.50 

�5.85 

3(l.l5 

311.30 

47.10 

-17.15 

.J().95 

47.30 

48.20 

46.85 

47.10 

411.60 

..J.9.LO 

V.>.OO 

49.30 

49.70 

50.90 

51.55 

5 ! .70 

52.00 

5!.80 

5! .9() 

52.0{) 

32.10 

s:L1n 

53.;0 

Cell i/· 

LSCS Description 

LJSCS Classific,ltion· 

.·\1·erage Kv "' 

Permeant·. 

Pernll.'<ttlt Speciiic Gravity: 

Sample Specific Gravity: 

Confining Pressure (psi): 

Burette Di<llnetrr (in): 

Burette Zero (em): 

Final Sillnple Condition: 

:>..1.1:1\imum Gradient: 

Average Gradient 

:vlax. Effect. Stress (psi): 

�lin. Effect. Stress (psi): 

Ave. Effect. Stress (psi): 

Cham. I Bot I Dif. Bot 0" Top 

> 2 U3 i> 98.00 

1.35 23,90 2.45 92.60 

0.30 25.05 1.15 9 1 .30 

0.15 25.60 0.55 90.80 

2.30 100.80 

0.05 3.80 1.50 99.15 

-0.20 5.30 1.50 97.60 

0.35 6.75 us 96.10 

0.90 9.-!S 2.70 93.30 

-1.35 l 1.45 2.00 9 1 .23 

0.25 [ 3. 15 1.70 89.55 

1.50 17.75 14.60 7-'1.70 

0.50 29.20 1.-15 73.20 

·O.lO 30.55 us 71.80 

0.30 3 1.70 1.1S 70.60 

O...J.O :n.s:> 1. 15 69A5 

1.20 33.90 1.05 61Ull 

0.65 39.-15 5.55 62.53 

4.63 98AO 

0.30 7.40 2.75 95..1.0 

-0.20 9.90 2.50 92.80 

0.10 12.31) lAO 90..10 

0.10 1·1.30 2.20 88.20 

0. 10 17.20 2.70 85AO 

1.20 29.25 12.05 73.20 

OAO 30.-W 1.15 72.00 

[QC rlr". lOA< 90 

II L8E.07 

Water 

1.00 

2.04 

100.0 

0.2.50 

100.0 

Conso!idatrd 

17.6 

12.0 

2.9 

1.3 

2.0 

Top I Flow
; I Kv ••• 

Dii Dif.% cmjsC'c 

•• • •• • • • • • •• • • • • • • • • • • • • •• • •• • ••• • • • • • • • • • • • • ••• • 
5.-10 -37.6 3.1E·07 
1.30 -6.1 2.2E-07 

0.50 a 1.9£.07 

1 .65 -4.8 2.0£-07 

1.55 -1.6 2.0E·07 

1 .50 -1.7 2.0E-07 

2.80 -1.8 1 .9£.07 

2.03 -1 .2 2.0E·07 

1 .70 0.0 1.9£-07 

H .85 -0.8 L9E-07 

1.50 -1 .7 1.9E·07 

uo -1.8 1.9£.07 

1 .20 -2. 1 1.9E·07 

1 .1 5 0.0 1.9[·07 

1 .1 5 --t5 1.8£·07 

5.75 -1.8 l.9E-07 

3.00 -U l.9E·07 

2.60 -2.0 1.9E·07 

2 . ..J.O 0.0 1.9E·07 

2.20 0.0 1.8E·07 

2.80 -1.8 1.8E·07 

12.20 -0.6 l.8E·07 

1.20 -2.1 1.8E·07 

.. A zero in this column stMts ,, series of lll(',lSUrt'lllC'!lls •.-\vt?rage Kv for thos(' rows with ,, l in the :\1'('. colunm II 1.8[·07 

(T('nnin,ltion determined b�· sl<lble Kv and low flow diiferential.) ... Kv .1djusted for temperature. -· -··· 

5/lll/�I>Hl 

5 

.--.:.; r\ 
':\.,jr\ 

cm/ser 

bl. 

Ave.• 

0,1 

. ) 

I 

I 

I 

I 
I 

1 
I 

cm/sC'c 
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" 
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,, 
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" 

" 

" 

" 

" 

" 
" 
" 

-

Project :-..;,une: \\"[)i\1� . K,>watuW<' 
Project If: 02083.lH .i)OJ 
Scunple >'ame: ACIOO.J.046 
V isual Deso.:ript: Tr.•,tt<•d S,•diuwnt 

Sc.mp!e Type: !�t·molcl<'d 

Sample Dia. (in) 

Sample HI. (in) 

T,1re & \Vet (g) 

[Me & Dry {g) 

Tilre (g) 

Sample Wt. (Y,) 

l\loisture (%) 
\Vet Density (pel) 
Dry Density (pet) 
Satur<llion C�l 

D<lte �1 Time I Run 

Yc. :-.Jo Dil�- Hr. :-.-lin. Time 

r�:-..rr. hK 
falling Head Pcnne,lbility Test (AST:V! 0508-l) 

I Temp I co·· 

!nil iii I Fin,li 
Values Values 

2.85 2.75 
2.31 2.10 

325.2'! 540.00 
!69.89 U1..l.O 

0.00 zs1.:n 

325.21 288..19 

91.-1 69.8 
S·l . l  88.1 
-13.9 51.9 

99.8 100.0 

Fressure (psi) I Bot Top 

Cell II· 
CSCS Description: 

LiSCS Clt�ssificat ion· 

:h'N<lf,C Kv " 

Permeant· 

Pernleilnt Spedfic Grovit�·: 

S,lmple Spedfil' Gravity· 

Confining Pressure (psi): 

Burette Diametn (in): 

Burette Zero (em): 

Final S<�mple Condition: 
i\laximum Gradient: 

Average Gradient: 

\lax. Effect. Stress (psi): 

i\lin. Effect. Stress {psi)· 

Ave. Elfect. Stress (psi): 

I Ch'""· l Chom Dii. Bot 

Bot. 

Oil. Top 

QC wr 
QA: M� 

II 1 .3E-07 

\\'<Iter 

1 .00 
1.98 
100.0 
0.250 
100.0 

Consolid<lted 

17.8 
1 3 .·1 
3.1 
1 . 2  
2.1  

I Top flow Kv'" I Dif. OiL% em/ sec 
2tll0 ' 30 10 3000 > 0.0 98 98 �2.00 :;: :: :::;::: :: J9.Ki \ H  "· ' o  / L · · · · · · ·· · · · ·<•·· ·· · ·  
2010 ' Jtl 12 n.oo 7920 20.0 98 98 ·U.l5 1.15 �2.03 2.20 95AO 2.70 -10.2 l.8E-07 

2010 ' 30 u -1:'>.00 3660 20.0 98 98 .1).70 0.55 22.85 0.80 9'-1.30 1 . 1 0  -15.8 1.6E-07 

2010 ' 30 14 D.OO 1800 20.0 98 98 -J:t90 0.20 23.30 0.45 93.fl0 0.50 -5.3 1.6E-07 

2010 5 J 6 1-1.00 0.0 98 98 55.60 255 100.55 

2010 5 J 7 l 4 .ll0 3600 20.0 98 98 55.60 0.00 :Hl5 1.30 99.35 1.20 4.0 1.6E-07 

2010 5 J 8 1-UXl 3600 20.0 98 98 53.60 0.00 5Jl0 LEi 98.!5 1 .20 -2.1 l.SE-07 

20!0 5 3 " H.OO 3600 20.0 98 98 35.80 0.20 6. 10 1.10 97.10 LOS 2.3 UE-07 

2010 5 3 11 t�.!Xl 7200 21.0 98 98 56.60 0.80 8.30 2.20 95.05 2.05 3.3 UE-07 

20!0 5 3 12 45.00 5-160 '!.0.0 98 98 55.45 -1.15 9.75 1.45 93.J5 1 .70 -7.9 1 .5E-07 

20'!0 5 .3 1·1 9.00 5040 20.0 98 ()8 35.65 0.20 1 1 .20 us 92.05 1 .30 5.5 1 .5E-07 
2010 5 4 5 50.00 56-160 20.0 98 (_)/) 57 All 1.75 23.70 12.50 79.65 12.-lO 0.-1 UE-07 

2!)10 5 4 8 2.00 7920 20.0 98 98 58.UU 0.60 25.05 1.35 78.30 1 .35 0.0 UE-07 

2010 5 ' I ll 8.00 7560 20.0 98 98 58.10 0.10 26J5 1.30 77.05 1.25 2.0 UE-07 

20!ll 5 4 " 2.00 68-10 20.0 98 08 5H.20 0.10 27.-Hl 1.05 75.90 1.15 --1.5 UE-07 

2010 5 ' " 5.00 7380 20.0 Wl 98 58.50 0.30 211.55 1.15 7-UG 1.05 -1.5 UE-07 

2010 5 4 16 1:\.llO 7680 20.0 98 98 5').{10 0.50 29.65 1 .10 73.75 1 .10 0.0 1 .-IE·07 

2010 3 5 5 3V){l 48060 20.0 08 98 60.55 1.55 J5.25 5.60 67.95 5.80 -1.8 UE-07 

20!0 5 5 5 -12.()0 0.0 98 98 18.65 2.75 97.95 

20!0 5 5 7 48.0() 7560 20.0 98 98 !9.80 1 .15 �.55 1.80 95.25 2.70 -20.0 UE-07 

2010 5 5 9 -18.00 noo 20.0 98 98 !9.90 O,lO 6AO l.85 93.20 2.05 -5.1 1.3E-07 

2010 5 5 I I  ·lfl.(){l 7200 20.0 98 98 2lUO 0.20 8.10 1.70 9\ .20 2.00 -8.1 1.3E-07 

2010 5 5 " 48.00 7200 20.0 98 98 20.50 0.--1.0 9.80 1.70 89.-10 1.80 -2.9 UE-07 

20!0 5 5 "' 26.00 9�80 20.0 98 9H 2ll.70 0.20 I l .'JO 2.10 87.10 2.30 -i.S UE-07 

2010 5 6 7 -16.00 55200 20.0 98 98 2:2.80 2.10 21 .HO 9.90 76.-Hl 10.70 -3.9 1.3[-07 
20!0 5 6 9 -'1.3.00 7020 20.0 9R 98 2:Uo 0.60 22.80 LOO 75.33 1.05 -2.--1 1.2E-07 

••.-\ uro in this column starts il series of IIH'ilsurenwnls •AI'I'T<�ge K1· for those rows with a 1 in the Ave. column. � 1.3E-07 
{Terminiltion det�rmined b�· slilble Kv ,md low flow dif�erentiill.) •••Kv ildjusted for l�mperilture. 

},'HI(!U\<1 

6 

\/A 
"fA 

em/sec 

Est. 

Ave: 
0,1 

. / 

I 

I 

I 

t 
I 

I 

I 
on/sec 
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' 
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' 

' 

' 
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'" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

" 

,, 
" 

" 

R\lT, Inc IOC r"lr .... 

Yc. 
2010 

2010 

2010 

2010 

2010 

2010 

2010 

2010 

2010 

2010 

2010 

2ll10 

2llllJ 

2010 

2010 

2010 

20!0 

20!0 

20!0 

20!0 

2tl ll) 

2t)10 

2010 

2010 

2tl"J l) 

l'rojt:cl :-.<<Ulh!: I \'Dl\.:1� · K,'W<1l!l1l'l' 

l'roject 1/· 0�083.0!.00! 

Sample N<�me: ACIOD-to-!7 

Visual Descript: Tn!.ltcd SL•dinwnt 

S.unple Type: Rem,1ld'-'d 

Sample Dicl. (in) 

Sample Hl. (in) 

T.u-e & Wet (g) 

Tare & Dry (g) 

Tare (g) 

Sample Wt. (g) 

:-. !oisturc ('%) 
Wet Densit)' (pel) 

Dry Density (pet) 

Saturation(%) 

Date 

I),J Hr. 

Time I Run 

1\·lo. 
' 30 1•1 

' 30 1 2  

' 30 u 

' 30 " 

5 :1 6 

5 3 7 

5 :1 8 

5 :1 9 

5 3 11 

5 3 12 

5 3 " 

5 ' 5 

5 ' 8 

5 ' 10 

5 ·I 12 

5 ' 1·1 
5 ' 16 

5 s 5 

5 s 7 

s 5 9 

5 3 11 
5 s 1 1  

5 5 16 

5 6 7 

s (, 9 

/\lin Time 

311111 ) 
-1�.00 7860 

-13.00 3660 

l-!.00 1860 

!6.00 

!5.00 35--10 

15.00 3600 

15.(){1 3600 

15.00 7200 

--16.0(1 5--160 

10.00 50-1.0 

5"1.110 56--160 

3Jl0 7920 

9Jl0 7560 

3.00 68TO 

6.t)() 7380 

l-!.!lO 7680 

35.00 48060 

49.00 80�0 

49.00 7200 

49.00 7200 

-19.00 7200 

27.00 9--180 

·17.00 55200 

-1-l .OO 7020 

Falling He,1d PernH!ilbility 

Temp i 
cou 

0.0 

�tl.O 

�0.0 

20.0 

0.0 

20.0 

20.0 

20.0 

21.0 

20.0 

20.0 

20.0 

20.0 

20.0 

2\l.O 

20.0 

20.0 

20.0 

20.0 

2t).(l 

2!1.0 

�0.0 

20.0 

211.0 

20.0 

Initial FUM I 

v,,]ues Values 

2.85 2.72 

2.36 2.22 

:n7.6H 565.00 

!7! .8-! .jJJ.70 

0.00 261.86 

337.68 303.1-l 

96.5 76.-! 

83.-! 89.5 

-!3.3 50.7 

99.3 tOO.O 

J>r('ssure (psi} I 13ot Top 

98 98 

98 98 

98 9H 

98 98 

98 9H 

98 98 

98 98 

98 98 

98 <JH 

98 98 

98 98 

98 98 

98 9/l 
98 "' 

98 98 

98 98 

08 9H 

98 9H 

98 9H 

98 98 

9H 9/l 

98 9H 

98 9/l 

98 9H 

98 9H 

"'.·\ Z('fO in this column starts <1 series of measurements 

(Termination dC'tC'rmined b�- st.lble Kv ill\d low flow differt'nti,,l.) 

Test {t\STl'vl D508-l) 

Ch,lm 

Cdl ll· 
L:SCS Description: 

lSCS Clilssific.ltion: 

A1'erage KP 

Permeant: 

Permeant Specific Gravity 

S<1mple Specific Gr,lvity: 

Confining Pressure (psi): 

Burette Diameter (in)·. 
!3urette Zero (em): 

Final Sample Condition: 

:-..lilxinnun Gradient: 

Al'erage Gradient: 

!v!ax. Effect. Stress (psi): 

:-.!in. Effect. Stress (psi): 

Ave. Effect. Stress (psi): 

Cham. I 13ot. 

Dif. Bot Oif Top 

T I D

o:. 
61175 / 19.35 / 97.·13 . . } 
62.70 1.95 20.70 1.35 95.llll 2.--15 

6:U5 0.45 2 ! .-!0 0.70 9'1.�0 0.80 

6:1.25 0.10 2 ! .75 0.35 93J\5 0.35 

2"!B5 2.-l.tl 100.95 

2-UO 1.55 V\3 0.-!5 9<J.tl5 1.90 

2--1.65 0.25 3.55 0.70 98.05 1.00 

25.20 0.55 -!.30 0.75 97.l0 0.95 

26.65 1.-!5 5.85 1.55 95.·Hl 1.70 

23.75 -0.90 6.95 1.10 94.05 1.35 

26.30 0.55 7.95 1.00 92.90 1 .15 

?9.85 3.55 17.90 9.95 82.50 10.-!0 

3\}.(i() 0.75 19.10 1.20 Hl.-10 1.10 

Jt)_(,() 0.00 20.15 1.05 80.20 1.20 

30.90 0.30 2UO 0.95 79.25 0.95 

:'l l .-10 0.50 22.10 1.00 78.20 1.05 

3 1 .90 0.50 23.10 1.00 77.20 l.OO 

3-!.ll5 2.15 28.40 5.30 71.55 5.65 

3-!.70 0.65 20. ! 3  0.75 70.H!l 0.75 

3-!.60 -0.10 20.80 0.65 70.05 0.75 

34..61) 0.00 30.-10 0.60 69.35 0.70 

3·1.80 0.20 3 !.05 0.65 M\.75 0.60 

36.00 1.20 31.80 0.75 67.90 0.85 

36.70 0.70 33.60 3.80 63.70 --1.20 

37.30 0.60 3(>.03 0.-15 63.25 0.-!5 

".-\verage K1· !or thos(' rows with a 1 in the -''"" column. 

QA: 'N 

� UE-07 

\V,1ter 

1.00 

2. 1 5  

100.0 

0.250 

100.0 

Consolidated 

7.-l 

6.0 

3.1 

u 
2.2 

flow Kv"' 

Dif.% em/sec >··· · · ··· •·>·' • . 
-28.9 1 .5£-07 

·6.7 1.3E-07 

0.0 1.2£-07 

-61.7 1.6E-07 

-17.6 1.2E-07 

-11.8 1 .2E-07 

-1.6 1.2E-07 

-10.2 l.2E-07 

-7.0 1 .2E-07 

-2.2 1.2E-07 

T.3 l.lE-07 

-6.7 1 .2£-07 

0.0 l . IE-07 

-2.-l. 1.2E-07 

0.0 l.lE-07 

-3.2 l.lE-07 

0.0 l.OE-07 

·7.1 l.lE-07 

-7.7 UE-07 

4.0 l.lE-07 

-6.2 l.lE-07 

-3.0 1 .1[-07 

0.0 1 . 1  E-07 

I I .u:.o7 

"*Kv adjusted for temperature. 

5-! 1111 :mo 

7 

':--I·\ 
!\; .-\ 

em/sec 

Est. 

Ave.' 

0,1 

> /  

I 

I 

1 

I 

I 

I 

cm/st>c 

I'·'!','" I 



Appendix C 
Concentration Trend Over Time Analysis 
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Appendix C 

Evaluation of Arsenic Concentration Trends Under the Cap 

Kewaunee Marsh • Kewaunee, WI 

ARSENIC CONCENTRATION 

(mglkg) 

STS RMT RMT 

LOCATION 1994 JUNE 2006 MARCH 2010 
YEARS 0 1 2  1 6  
TS- 1 8  2 , 030 340 --

TS-19/M3D 1 0,700 6 , 1 0 0  3,800 
TS-20/M8E 4,600 9 1 0  31 1 

TS-2 1 / M 1 0 F  2,660 640 589 
TS-22/M 1 1 F 5,480 1 ,800 549 
TS-23/M12F 4 , 500 1 ,500 3 1 3  

TS-24 1 ,880 1 '1 00 --

' 

April 201 0  

1 2  000 
Arsenic Concentration (Under Cap) vs. Time 

_ ' ; y = -420.19x + 10788 

_g:> � R2 = 0.9918 bi; 10,000 T.� y = -307.�4x + 5482.8 

.§. 8 000 � R = 1 i § ' ! y = -258.99x + 4521.6 ' 'jii 6,000 ' � R' = 0.9987 

i " ' """ �-.-� . : y = -277.16x + 4527.2 
1i ' v 

R2 = 0 9872 c . 
3 2,000 - , · -

· y = -138.41x + 2588.2 

0 .' , , 
' 

, R2 = 0.952 <.> 
'<': 
Q/ � 
.:.t 0 5 10 15 20 

Years Since 1994 Sampling 
O TS-19/M3D DTS-20/M8E A. TS-2 1/MlOF X TS-22/M11F cy TS-23/M12F 

What is the concentration today that will be approximately 1 ,000 mg/kg in 4 years? Slopes for Low Concentration 

1 .  Choose average slope = -245.6 
2. Set x (years) to be 4 years 
3. Set y (target concentration) to be 1 000 mg/kg 
4. Solve for starting concentration today (the y-intercept) [1 000 = - 245.6 • 4 + concentration] 5. Solution 2000 mg/kg 

<:;;--

307.84 
258.99 
277. 1 6  
1 38.41 

Average Slope 245.6 

l:\WPMSN\PJTi\02085\23\009\0208523009-002_XLSX 5/20/2010 





T-1 8  
l8! r 

D:IPRE_ TESS_PROJECTS\07201\19\MXD\72011902.mxd 5/27/2010 13:41:03 

• 

• 

' 
' 

' 

.M6E 

' 
' 

' 

• 

' 
' 

' 
' 

' 
.M7E ' 

; . M8E 
;T-20 

; ;0 l8! 

; 
; 

• 

• 
• 

. M9F 

• 

• 

c 

• 

T-21 
l8! 

I 
. M10F 

• 
T-11 

l8! 

• 

T-3 

l8! 

0 

SCALE OF DETAIL 
0 50 - -- - -
1 " = 60 '  
1:720 

T-22 

MW02-3e 0 
• 

J81 . M11F 
0 

• 

T-1 2  
l8! 

100 
FEET 

• 

-$-M12F 

T-23 
l81 

0 

0 

LEGEND 
HISTORIC SOIL ARSENIC CONCENTRATIONS IN 
SAMPLES COLLECTED BY STS (1994-2004) 

• 
0 

ARSENIC < 1,000 mglkg 

ARSENIC > 1,000 mglkg 
RMT GEOPROBE 2005/2006 

ARSENIC < 1 ,000 mg/kg 

J81 ARSENIC > 1 ,000 mg/kg 
RMT GEOPROBE 2009/2010 

ARSENIC > 1 ,OOO mglkg} M-SERIES = MARSH (8-12 FT) 
ARSENIC < 1 ,000 mg!kg B-SERIES = BALLAST (15-30 FT) 

0 MONITORING WELL LOCATION 

-x-x-x-x FENCE 

CAPPED AREA 

APPROXIMATE AREA OF PREVIOUSLY DISTRESSED VEGETATION 

D APPROXIMATE EXTENT OF CURRENT HOT SPOT AREA (>1 ,000 mg/kg) 
(DASHED WHERE INFERRED) � - ,  I _ _, APPROXIMATE EXTENT OF FUTURE HOT SPOT (>2,000 mg/kg) 

NOTES: 
1 . ALL GEOPROBE BORINGS WERE LOCATED USING A TRIMBLE GEOXH 

GPSUNIT. 

2. HOT SPOT IS DEFINED AS CONTAINING COMPOSITIONAL ARSENIC 
CONCENTRATIONS GREATER THAN 1,000 mwkg. THIS COMPOSITIONAL 
CONCENTRATION CORRELATES TO POTENTIALLY HAZARDOUS 
MATERIAL (TCLP > 5 mg/kg). 

3. THE HOTSPOT IMPACTS EXTEND APPROXIMATELY 10 FT BELOW GRADE 
IN THE MARSH AND ARE PRESENT 5-12 FT BELOW GRADE IN BALLAST. 

4. THE FUTURE HOT SPOT REPRESENTS THE AREA THAT WILL HAVE 
ARSENIC > 1,000 mg/kg IN 4 YEARS BASED ON THE OBSERVED RATE OF 
DECREASE IN CONCENTRATION OVER THE LAST 15 YEARS. 

PROJECT: 

SHEET ffilE: 

WISCONSIN DEPARTMENT OF 
NATURAL RESOURCES 

KEWAUNEE MARSH 
COMPARISON OF HISTORICAL AND CURRENT 

ARSENIC CONCENTRATIONS IN SOIL 
CAAWN BY: PAPEZ J SCALE: 
CliECKED BY: SELlWOOD A /lS NOTED • M>.;:.P:...:.RO::..VE;..:;D:...;B:...:.Y:'----,;:.Fic:cSH'-.:.jD DATE PRINTED: 
DATE: fMY 2010 512712010 

PROJ. NO. 00.07201.15 
FILENO . 72011902.mxd 
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Detailed Cost and Quantity Estimating Sheets 
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OPINION OF PROBABLE COST 

WDNR · KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 1a· IN SITU TREATMENT 11 1 000 cvl ' 

ITEM UNIT UNIT COST 

DIRECT CAPITAL COSTS 
Mobilization Is $30,000 
Site Preparation Is $67,500 
Mixing of treatment chemicals week $46,750 
Treatment Chemicals 
- Ferric sulfate tons $600 
- Limestone tons $50 
- Peroxide (50%) gallon $5 

- Bentonite tons $275 
Top Soil and Seed (Marsh Area) sf $ 1 .65 

Fence Restoration Is $1 0,000 
Bike Path Restoration Is $50,000 
Demobilization Is $1 5,000 
Monitoring Well Construction well $2,500 

SUBTOTAL OF DIRECT CAPITAL COST 
30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 
Project managemenUadministration Is $20,000 

Plans and Specifications Is $30,000 
Subcontracting Is $25,000 
Permitting Is $1 0,000 
Construction oversight wk $7,500 
Documentation reporting Is $1 5,000 

SUBTOTAL OF INDIRECT CAPITAL COSTS 
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR OF GROUNDWATER MONITORING - SEMI-ANNUAL 
Project managementladministraHon hr $195 
Groundwater sampling (4 wells, 2 times/yr) hr $100 
Field equiprnenUexpenses Is $1 ,000 
Lab - As, Fe, 504, pH , Calcium each $100 
Data evaluation hr $130 
Reporting hr $ 1 30 

SUBTOTAL OF FIRST YEAR OF MONITORING 
30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

QTY TOTAL 

1 $30,000 
1 $67,500 
5 $233,750 

300 $180,000 
200 $10,000 

1 ,000 $4,600 
600 $165,000 

30,000 $49,500 
1 $1 0,000 
1 $50,000 
1 $1 5,000 
4 $1 0,000 

$825,350 
$247,605 

1 $20,000 
1 $30,000 
1 $25,000 
1 $10,000 
6 $45,000 
1 $1 5,000 

$145,000 
$1 ,21 7,955 

20 $3,900 
50 $5,000 
1 $1 ,000 
8 $800 

20 $2,600 
30 $3,900 

$17,200 
$5,160 

$1,240,315 

Page 1 of 2 I: \WPM S N\P JT 1 \02005\23\009\020 0523009-003. XLS 5/27120 1 0 



OPINION OF PROBABLE COST 

WDNR - KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 1a' IN SITU TREATMENT (11 000 cvl ' 

ITEM I UNIT UNIT COST 

FUTURE ANNUAL COSTS 
MONITORING COSTS (ANNUAL - YEARS 2-20) 

Project management/administration hr $195 
Groundwater sampling (4 wells, once/yr) hr $100 
Field equipment and expenses Is $500 
Lab � As, Fe, S04, pH , Calcium each $100 
Data evaluation hr  $100 

Reporting hr  $130 
SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 
30 % CONTINGENCY % 30% 
PRESENT WORTH OF ANNUAL MONITORING 1 9  years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

1. Costs rounded up to the nearest ten thousand dollars. 

2 Costs determined from experience and estimates from other similar projects. 

3 Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY TOTAL 

1 5  $2,925 
25 $2,500 
1 $500 
4 $400 
1 0  $1 ,000 
20 $2,600 

$9,925 

$2,978 
3% $184,813 

Total $1 ,430,000 

+ 50% $2,150,000 

w 30% $1 ,000,000 
Prepared By. A. Sellwood 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

REMEDIATION NOTES: 

1 .  Mobilization includes the mobilization of equipment, swamp mats, chemicals and job trailer to the site. 

2. Site preparation includes removal of 100 LF of existing chain link fence, installation of approximately 4500 LF of silt fence, and 

set up of a site trailer and construction of a site laydown area for storage of equipment and materials at the intersection of the 

road and bike path. Assumes existing bike path can be used as access road. 

3. In situ treatment includes construction of a temporary access ramp to the marsh and assumes treatment of approximately 

500 CY/day with the specified chemicals 

4. Bike path restoration includes backfilling the excavated area and grading up to 2,000 cy of gravel over the section of path 

used by trucks to access the site. 

5. Site restoration includes repair of the 100 LF of chainlink fence and application of 6-inches of top soil and seed to the marsh. 

It does not include wetlands restoration. 
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OPINION OF PROBABLE COST 

WDNR · KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 18·  IN SITU TREATMENT 13 000 cvl ' 

ITEM UNIT UNIT COST 

DIRECT CAPITAL COSTS 
Mobilization Is $30,000 
Site Preparation Is $50,000 
Mixing of treatment chemicals week $46,750 
Treatment Chemicals 
- Ferric sulfate tons $600 
- Limestone tons $50 
- Peroxide (50%) gallon $5 
- Bentonite tons $275 

Top Soil and Seed (Marsh Area) sf $1.65 
Fence Restoration Is $1 0,000 
Bike Path Restoration Is $50,000 
Demobilization Is $15,000 
Monitoring Well Construction well $2,500 

SUBTOTAL OF DIRECT CAPITAL COST 
30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 
Project management/administration Is $15,000 
Plans and Specifications Is $20,000 
Subcontracting Is $20,000 
Permitting Is $10,000 
Construction oversight wk $7,500 
Documentation reporting Is $10,000 

SUBTOTAL OF INDIRECT CAPITAL COSTS 
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR OF GROUNDWATER MONITORING · SEMI-ANNUAL 
Project management/administration hr $195 
Groundwater sampling (3 wells, 2 times/yr} hr $100 
Field equipment/expenses Is $1 ,000 
Lab - As, Fe, S04, pH , Calcium each $100 
Data evaluation hr $130 
Reporting hr  $130 

SUBTOTAL OF FIRST YEAR OF MONITORING 
30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

QTY TOTAL 

1 $30,000 
1 $50,000 

2 $93,500 

70 $42,000 
50 $2,500 

300 $1 ,380 
160 $44,000 

1 2,000 $19,800 
1 $10,000 
1 $50,000 
1 $15,000 
3 $7,500 

$365,680 
$109,704 

1 $1 5,000 
1 $20,000 
1 $20,000 
1 $1 0,000 
3 $22,500 
1 $10,000 

$97,500 
$572,884 

20 $3,900 

40 $4,000 
1 $1 ,000 
6 $600 

20 $2,600 
30 $3,900 

$16,000 
$4,800 

$593,684 

5 
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OPINION OF PROBABLE COST 

WDNR · KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 1B· IN SITU TREATMENT (3 000 cvl ' 

ITEM I UN IT I UNIT COST I 
FUTURE ANNUAL COSTS 
MONITORING COSTS (ANNUAL ·  YEARS 2- 20) 

Project managemenUadministration hr $195 
Groundwater sampling (3 wells, once/yr) hr $100 
Field equipment and expenses Is $500 
Lab - As, Fe, S04, pH , Calcium each $100 
Data evaluation hr $100 
Reporting hr $130 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 
30 % CONTINGENCY % 30% 
PRESENT WORTH OF ANNUAL MONITORING 1 9  years @ 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

1 .  Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY I TOTAL 

1 5  $2,925 
25 $2,500 
1 $500 
3 $300 
10 $1 ,000 
20 $2,600 

$9,825 
$2,948 

3% $1 82,951 

Total $780,000 

+ 50% $1,1 70,000 

- 30% $550,000 
Prepared By. A. Sellwood 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. AU costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

REMEDIATION NOTES: 
1 .  Mobilization includes the mobilization of equipment, swamp mats, chemicals and job trailer to the site. 

2. Site preparation includes removal of 100 LF of existing chain link fence, installation of approximately 4500 LF of silt fence, and 

set up of a site trailer and construction of a site laydown area for storage of equipment and materials at the intersection of the 

road and bike path. Assumes existing bike path can be used as access road. 

3. In situ treatment includes construction of a temporary access ramp to the marsh and assumes treatment of approximately 

500 CY/day with the specified chemicals. 

4. Bike path restoration includes backfilling the excavated area and grading up to 2,000 cy of gravel over the section of path 

used by trucks to access the site. 

5. Site restoration includes repair of the 100 LF of chainlink fence and application of 6-inches of top soil and seed to the marsh. 

It does not include wetlands restoration. 
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OPINION OF PROBABLE COST 

WDNR · KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 2· /N SITU TREATMENT WITH ON SITE CONTAINMENT 

ITEM UNIT UNIT COST 

DIRECT CAPITAL COSTS 

Mobilization Is $30,000 

Site Preparation Is $67,500 

Mixing of treatment chemicals week $46,750 

Treatment Chemicals 

- Ferric sulfate tons $600 

- limestone tons S50 

- Peroxide (SO%) gallon 55 

Excavation and placement on cap cy $35 

Backfill and Seed (Marsh excavation} cy 545 

Top Soil and Seed (Capped Area) sf $1.65 

Fence Restoration Is $10,000 

Bike Path Restoration Is $80,000 

Demobilization Is $1 5,000 

Monitoring Well Construction well $2,500 

SUBTOTAL OF DIRECT CAPITAL COST 

30 % CONTINGENCY % 30°/o 

INDIRECT CAPITAL COSTS 

Project management/administration Is $25,000 

Plans and Specifications Is $45,000 

Subcontracting Is $25,000 

Permitting Is $20,000 

Construction oversight wk $7,500 

Documentation reporting Is $25.000 

SUBTOTAL OF INDIRECT CAPITAL COSTS 

SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR OF GROUNDWATER MONITORING - SEMI-ANNUAL 

Project management/administration hr $195 

Groundwater sampling {5 wells, 2 times/yr) hr $100 

Field equipment/expenses Is $1 ,000 

Lab- As, Fe, S04, pH , Calcium each $100 

Data evaluation hr $130 

Reporting hr $130 

SUBTOTAL OF FIRST YEAR OF MONITORING 

30 °/o CONTINGENCY % 30% 

SUBTOTAL O F  CAPITAL AND FIRST YEAR COSTS 

QTY TOTAL 

1 $30,000 

1 $67,500 

4 $187,000 

300 $180,000 

200 $1 0,000 

1 ,000 $4,600 

1 1 ,000 $385,000 

1 1 ,000 $495,000 

87,000 $143,550 

1 $10,000 

1 $80,000 

1 $15,000 

5 $12,500 

$1,620,150 

$486,045 

1 $25,000 

1 $45,000 

1 $25,000 

1 $20,000 

1 8  $1 35,000 

1 $25,000 

$275.000 

$2,381 '1 95 

20 $3,900 

55 $5,500 

1 $1 ,000 

1 0  $ 1 ,000 

20 $2,600 

30 $3,900 

$17,900 

$5,370 

$2,404,465 
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OPINION OF PROBABLE COST 

WONR - KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 2· /N SITU TREATMENT WITH ON SITE CONTAINMENT ' 

ITEM UNIT 

ANNUAL COSTS 

HOT SPOT MONITORING COSTS {ANNUAL - YEARS 2-5) 

Project managemenVadministration hr 

Groundwater sampling (3 wells, once/yr) hr 

Field equipment and expenses Is 

Lab - As and pH . each 

Data evaluation hr 

Reporting hr 

SUBTOTAL FOR ANNUAL GROUN DWATER MONITORING 

30 % CONTINGENCY % 

PRESENT WORTH OF HOT SPOT MONITORING 4 

TREATED MATERIAL O&M (ONE TIME REPAIR EVENT - YEIR 10) 

Construchon Cost Is 

PRESENT WORTH OF O&M 

TREATED MATERIAL MONITORING COSTS {ANNUAL - YEARS 2-20) 

Project managemenUadministration IH 

Groundwater sampling {2 wells, once/yr} he 

Field equipment and expenses Is 

Lab - As, Fe, S04, pH , Calcium each 

Data evaluation he 

Reporting hr 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 

30 % CONTINGENCY % 

PRESENT WORTH OF ANNUAL MONITORING 1 9  

PRESENT WORTH O F  HOT SPOT MONITORING 

UNIT COST I 
$195 

$100 

$500 

$25 

$100 

$130 

30% 
years @  

$45,000 

$195 

$100 

$500 

$100 

$100 

$130 

30% 

years @ 

QTY I TOTAL 

1 0  $1 ,950 

10 $1,000 

1 $500 

3 $75 

5 $500 

1 0  $1.300 

$5,325 

$ 1 , 598 

3% $25,732 

1 ' $45,000 

$33,484 

1 5  $2,925 

25 $2,500 

1 $500 

2 $200 

1 0  $1,000 

20 $2,600 

$9,725 

$2,918 

3% $181 ,089 

$25,732 

PRESENT WORTH OF TREATED MATERIAL O&M AND MONITORING $214,572.86 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) Total $2,650,000 

+ 50% $3,980,000 

- 30% $1 ,860,000 

Prepared By. A. Sellwood 

ASSUMPTIONS: 
1 .  Costs rounded up to the nearest ten thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

5. Interest rate 3%; the balance of an 8% interest rate less a 5% inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

REM EDIATION NOTES: 

1 .  Mobilization includes the mobilization of equipment, swamp mats, chemicals and job trailer to the site. 

2. Site preparation includes removal of 100 LF of existing chain link fence. installation of approximately 4500 LF of silt fence, and 

set up of a site trailer and construction of a site laydo\"t'n area for storage of equipment and materials at the intersection of the 

road and bike path. Assumes existing bike path can be used as access road. 

3. In situ treatment includes construction of a temporary access ramp to the marsh and assumes treatment of approximately 

500 CY/day with the specified chemicals. 

4. Onsite containment assumes purchase/rental of 500 LF of additional swamp mats to reach outer aroa of c<Jp, production rate of 

300 CY per day to transport and place treated material over approximately 2 acres of Um exiting in tact cap to a height of up to 4 feet. 

5. Bike path restoration includes backfilling the excavated area and grading up to 2,000 cy of gravel over the section of path 

used by trucks to access the site. 

6. Site restoration includes repair of the 100 LF of chainlink fence and application of 6·inches of top soil and seed to the marsh. 

!t does not include wetlands restoration. 
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OPINION OF PROBABLE COST 

WDNR · KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION J· /N SITU TREATMENT WITH OFF SITE DISPOSAL 

ITEM UNIT UNIT COST 

DIRECT CAPITAL COSTS 
Mobilization Is $30,000 
Site Preparation Is $67,500 
Mixing of treatment chemicals week $46,750 
Treatment Chemicals 

- Ferric sulfate tons $600 
- Limestone tons $50 
- Peroxide gal $25 
Dewater - Magnesium Sulfate tons $175 
Excavate and Transport to Hickory Meadows tons $40 
Disposal {Hickory Meadows - Veolia Contract) tons $25 
Backfill and Seed (Marsh excavation) cy $45 
Fence Restoration Is $10,000 
Bike Path Restoration Is $80,000 
Demobilization Is $1 5,000 
Monitoring Well Construction we !I $2,500 

SUBTOTAL OF DIRECT CAPITAL COST 
30 % CONTINGENCY % 30% 

INDIRECT CAPITAL COSTS 
Project management/administration Is $25,000 
Plans and Specifications Is $35,000 
Subcontracting Is $25,000 
Permitting Is $20,000 
Construction oversight wk $7,500 
Documentation reporting Is $25,000 

SUBTOTAL OF INDIRECT CAPITAL COSTS 
SUBTOTAL OF DIRECT AND INDIRECT CAPITAL COSTS 

FIRST YEAR OF GROUNDWATER MONITORING · SEMI-ANNUAL 
Project managemenl/administration hr $195 
Groundwater sampling (3 wells, 2 times/yr) hr $100 
Field equipment/expenses Is $1 ,000 
Lab - As, pH each $25 
Data evaluation hr $130 
Reporting hr $130 

SUBTOTAL OF FIRST YEAR OF MONITORING 
30 % CONTINGENCY % 30% 

SUBTOTAL OF CAPITAL AND FIRST YEAR COSTS 

QTY TOTAL 

1 $30,000 
1 $67,500 

4 $187,000 

200 $120,000 
100 $5.000 

0 $0 
1 ,200 $210,000 

1 1 ,900 $476,000 
1 1 ,900 $297,500 
1 1 ,000 $495,000 

1 $10,000 
1 $80,000 
1 $1 5,000 
3 $7,500 

$2,000,500 
$600,150 

1 $25,000 
1 $35,000 
1 $25,000 
1 $20,000 

1 3  $97,500 
1 $25,000 

$227,500 
$2,828,150 

20 $3,900 
50 $5,000 
1 $1 .000 
6 $150 

20 $2,600 
30 $3,900 

$16,550 
$4,965 

$2,849,665 

q 
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OPINION OF PROBABLE COST 

WDN R - KEWAUNEE MARSH HOT SPOT REMEDIATION 

KEWAUNEE, WI 

PROJECT NO. 02085.21.001 

OPTION 3· /N SITU TREATMENT WITH OFF SITE DISPOSAL 

ITEM I UNIT I UNIT COST I 
FUTURE ANNUAL COSTS 
MONITORING COSTS (ANNUAL - YEARS 2-5) 

Project managemenUadministration hr  $ 1 95 
Groundwater sampling (3 wells, once/yr) hr $100 
Field equipment and expenses Is $500 
Lab - As, pH each $25 
Data evaluation hr $100 
Reporting hr  $130 

SUBTOTAL FOR ANNUAL GROUNDWATER MONITORING 
30 % CONTINGENCY % 30% 
PRESENT WORTH OF ANNUAL MONITORING 4 years @ 

PRESENT WORTH OF MONITORING 

TOTAL COST (TOTAL CAPITAL + PRESENT WORTH) 

ASSUMPTIONS: 

1. Costs rounded up to the nearest hundred thousand dollars. 

2. Costs determined from experience and estimates from other similar projects. 

3. Contingency is assumed to be 30% of direct capital costs, monitoring costs, and annual O&M. 

4. Indirect costs do not include legal fees or public relations assistance. 

QTY I TOTAL 

1 5  $2,925 
25 $2,500 
1 $500 
3 $75 

1 0  $1 ,000 
20 $2,600 

$9,600 
$2,880 

3% $46,389 

$46,389.39 

Total $2,900,000 

+ 50% $4,350,000 

- 30% $2,030,000 
Prepared By. A. Sellwood 

5. Interest rate 3%; the balance of an 8% interest rate less a 5"/o inflation rate, based on EPA approach for remedial cost estimating. 

6. All costs are based on preliminary concepts. They are intended for remedial option comparison and not for final budgeting. 

REMEDIATION NOTES: 

1 .  Mobilization includes the mobilization of equipment, swamp mats, chemicals and job trailer to the site. 

2. Site preparation includes removal of 100 LF of existing chain link fence, installation of approximately 4500 LF of silt fence, and 

set up of a site trailer and construction of a site !aydown area for storage of equipment and materials at the intersection of the 

road and bike path. Assumes existing bike path can be used as access road. 

3. In situ treatment includes construction of a temporary access ramp to the marsh and assumes treatment of approximately 

500 CY/day with the specified chemicals. 

4. Assumes excavation rate of 500 tons per day and disposal at the Veo!ia Hickory Meadows (53 miles from site). 

5 Bike path restoration includes backfilling the excavated area and grading up to 2,000 cy of gravel over the section of path 

used by trucks to access the site. 

G. Site restoration includes repair of the 100 LF of chainlink fence and application of 6-inches of top soil and seed to the marsh. 

lt does not include wetlands restoration. 
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Quantity Estimates 
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Volumes 

Location 

Ballast ("Clean") 

Ballast (Hot Spot) 

Marsh 

Mass 

Soil Type 

Sand/Silt 

Peat 

Chemical Quantities 

Material 

Ferric Sulfate 

Limestone 

Bentonite 

Hydrogen Peroxide (30%) 

Hydrogen Peroxide (50%) 

Prepared By: A. Sellwood 4/15/10 

Kewaunee Hot Spot Remediation 

In Situ Treatment (Small Volume) 

Area (sf) Depth (ft) 

1,750 5 

1,750 7 

5,600 8 

Total Hot Spot 

Benching/Slope (Add 25%) 

Volume (cy) 

600 

2,400 

Dose (%) 

2.1 

1.5 

5 

Dose (Likg) 

0.000625 

y,,. (lb/cf) 

130 

65 

Tons 

70 

50 

160 

Total 

Gallons 

480 

290 

Volume (cy) 

400 

500 

1,700 

2,200 

3,000 

Mass (ton) Mass (kg) 

1,060 9.62E+05 

2,110 1 .92E+06 

3,170 2.88E+06 

/3 
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Volumes 

Location 

Ballast ("Clean") 

Ballast (Hot Spot) 

Marsh 

Mass 

Soil Type 

Sand/Silt 

Peat 

Chemical Quantities 

Material 

Ferric Sulfate 

Limestone 

Bentonite 

Hydrogen Peroxide (30%) 

Hydrogen Peroxide (50%) 

Prepared By: A. Sellwood 4/15/10 

Kewaunee Hot Spot Remediation 

In Situ or On- Site Containment 

Area (sf) Depth (ft) 

1,750 5 

1,750 7 

20,700 1 0  

Total Hot Spot 

Benching/Slope (Add 25%) 

Volume (cy) 

2,200 

8,800 

Dose (%) 

2.1 

1.5 

5 

Dose (L/kg) 

0.000625 

y,, (lb/cf) 

130 

65 

Tons 

300 

200 

600 

Total 

Gallons 

1,800 

1,080 

Volume (cy) 

400 

500 

7,700 

8,200 

11,000 

Mass (ton) Mass (kg) 

3,870 3.51E+06 

7,730 7.02E+06 

11,600 1.05E+07 
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Voluntes 

Location 

Ballast ("Clean") 

Ballast (Hot Spot) 

Marsh 

Mass 

Soil Type 

Sand/Sil t  

Peat 

Chemical Quantities 

Material 

Ferric Sulfate 

Limestone 

Hydrogen Peroxide 

Kewaunee Hot Spot Remediation 

Off Site Disposal 

Area (sf) Depth (ft) Volume (cy) 

1,750 5 400 

1,750 7 500 

20,700 10 7,700 

Total Hot Spot 8,200 

Benching/Slope (Add 25%) 11,000 

Volume (cy) y,, (lb/cf) Mass (ton) 

2,200 130 3,870 

8,800 65 7,730 

Total 11,600 

Dose (%) Tons 

1.05 200 

0.75 100 

Dose (L/kg) Gallons 

0 0 

Mass (kg) 

3.51E+06 

7.02E+06 

1.05E+07 

Prepared By: A Sellwood 4/15/10 
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State of' Wisconsin SOIL BORING LOG INFORMATION 
[)cpartnlcnt of Natural Resources 

Watcrshcd/W<JSLewater [] 
Remediation/Redevelopment [J 

Waste Management [] 
Other [] 

Form 4400- 1 22 Rev. 7-98 

Page of 2 
racility/Projcct Name 

Kc\:vauncc Marsh 
Liccnse/Pcnni\/fvlolli Loring Number Boring Number 

Boring Dril led l3y: Name of crew chief' (flrsL last) ami Firm 
Dusty Harvey 
On-Site Environmental Services 

WI Unique Well No. 

Local (Jrid Origin 
SLate Plane 

1 /4 ol' 

IDNR \Vel l iD No. I Common Well Name 

0 (estimated: 0 ) or Boring Location !ZJ 
243,967 N, 2,6 1 6,443 E S IC  IN 

!/4 of Section , T N, R 

Date Drilling Stmtcd 

1 2/7/2009 
Final SiaLic Water Level 

Feet MSL 

Long 

Date Drilling Completed 

1 2/7/2009 
SurCace Elevation 

586.0 Feet MSL 
Local Crid Location 

[] N 
Feet [-] S 

F<Jcil ity !D 1County 
I Kewaunee 

!County Code 
1 3 1  

Civil Town/City/ or Vil lage 
Kewaunee 

2 ()() 
cs 48 

.l 60 
cs 5 I 

·--4 
-

·-·· 5 
-

--

1- I ll 

I I I  

.

. 

Soi 1/Rock Description 
And (Jcologic Origin For 

Each 1\llajor Unit V> 
u 

u 
c. � "' S'D V> " "' y .S! 0 0 -l  :=; 5-_o I . I 

SP 
<' 

] >/ / I ··•••••··••·•·••• 
- SANJ)Y -c'LAY (c'Lj� \i�iiJ,-i,iicc gtav-eC - - 1- - _j,,;,,:;J E.= brown 1 0YR 5/3, moist, soft. CL ""' ·I· Large rock fi·om 6.0 - 6.3 lcet bgs. 
� - - - - - - - - - - - - - - - - -1 CLAY (CL), with sand, reddish gray 

I SYR 5/2, moist, soft. 

-- i'r'A'(x�lth orgaliics(�voclci i\n(f root- ·-· ··- ··-· � -- -�-

I I 

mass), dark brown 1 0YR 3/2, moisl, soft. '' ''-" 
� 0.  

�' �� 

I, )_:_:c 
1 ,_1 ;: ,1 

I I 
i 1 2  I 

I 
I u ' 

0 
[i: 0 
0:: 

"Bi � � 2 bJJ � " ::2 E [; 0 g. ·-0 " ·a 0 .§ u Vi � u :J ...) /.. 

B l D 

i:' :g ;;; " 0:: 

iDrilli11g Method 

I Geoprobe I Borehole Diameter 
I 2 . 1  inches 

X g u " N -= "-

[] E 
Feel [] IV 

I I § I hereby certify that !he information on this f(mn is true and correct to the best of my knowledge. 
" ���--�------------------------�=---------�--��-------------------------------------� Signature Firm RMT, Inc . Td: (J()S-.S:l l -'�.--144 S' _____________________ _J__ __ _:_7::44c_· ,el l�e:r_ar_:_'ll�a:r:nc:'_I _:_T!_'n:r_l i lc.:.'M:'.a�d:'.is�o"-n,,_\"-\'_:_l_o5_:_3,e7,_1 7,__ __________ _:_1'.:;'a::_x;e: C"-'I"-18::::-8:'.'3"-1,::-l:'.3'-.1::'.4 

m 8l This form is <luthorii'.Cd by Chapters 28 1 ,  283, 289, 29 1 .  292, 293. 295, and 299, \Vis. St<!ls. Completion or this form is mandatory. Failure to ll!c this form may [g result i 1 1 IOrl"citun: of between S I 0 and $25,000, or imprisonment for up to one year, tkpcnding on !he program and conduct involved. Personally idcnti f!ablc 
:f information on !his form is 1101 intended to be be used for any other purpose. NOTE: Sec instructions for more in!'ormation, including where !he completed fOrm 
� .�w � �u �q 
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St<l!C or Wisconsin 
Dcpm1m�:nt of Natural Resources 

SOIL BORING LOG INFORMATION Slii'I'LEMENT 
Form 4.:.JOO- l 22A 

Boring Number 

4 
cs (>() 

42 

B I D  Usc only as an attachment to Form .:.J400- l22 

Soil/Rock Description 

r- - -- - -- --- - - - - -- - - - - - - - - - - - -+ 
ORGANIC SILT (OL), with shells and - 1 .1 

-- 1 4 

· 1 5 

·-- 1 7 

- 1 8 

trace organics) dark greenish gray GLEY I 
4/1 ,  moist, soil. 
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State or Wisconsin SOIL BORING LOG INFORMATION 
Deparuncnt of Natural Resources Form 4400-1 22 Rev. 7-98 

Facility/Project Name 
Kewaunee Marsh 

Watershed/\Vastewater 0 
Remediation/Redevelopment 0 

\Vastc Management [] 
Other 0 

Licensc/Pennit/Monitoring Nlllnbcr 
Page or 2 

Boring Number 
B J E  

Boring Drilled By: Name or crew chief" (first, last) and Finn 
Dusty Hm·vey 

Date Drilling Started Date Drilling Completed !Drilling fVkthod 

I Geoprobe On-Site Environmental Services 
\VI Unique Well No. IDNR Wcll lD  No. I Common Well Name 

Local Grid Origin D (estimated: 0 ) or Boring Location [ZJ 
State Plane 243,946 N, 2,6 1 6,456 E S / C  IN 

]/4 or l /4 of Section T N, R 
Facility lD I County I KCV•/8UJ1CC 

1 2/7/2009 1 2/7/2009 
Final Static Water Level 

Feet MSL 
Suri�ICC Elevation 

Lat ___ 0 ___ ' ----�: 
0 I II Long __ __ ____ _ 

586.0 Feel MSL 
Local Grid Loc<.�tion 

0 N 
Feet 0 S 

!County Code Civil Town/City/ or Vi llage 
1 3  l Kewaunee 

1 Borehole Diameter I 2 . 1  inches 

[J r 
Feet [] \V 

- �<1_111]11� Soil Properties 

" "-" � �' C -o  } @  
I 

cs 

2 
cs 

·' cs 

""' c 
� ::( -c 2 u 
EIJ > 0 " " u ..1 "' 
()() 
2 1  

()() 
24 

(l() 
(J() 

� '" 
§ 0 '-<, 
0 c v 6 c. 
iii 0 Cl 

-

- I 

··- 2 

- ] 

--4  

-�· 8 --

I y 

- �  I 0 

- I I  

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

SAND (SP), with gravel, medium to iinc 
grained, brown 1 OYR 5/3, moist. 

SANDY CLAY (CL), light red brown 
2.5YR 6/3, moist, soft. 

PEAT, with organics (root mass, wood), 1 dark brown black 1 OYR 3/2, moist, soft. 

V) 
u 
V) u 

u � CI! 2 0 (J -' 

I · 
I . I 
I . . 

SP I 
I 

! 
! . . . 

�-� 
11 ,':_1:_ 
,I � � 

!.!. ,�, 
::...'!. ;'._ 

E Cl 
e c 

c ,, 0 ro � Ci 0:: 

···-�·· 
0 > - �  b � -5 2 '" 
is. "' � � ."51 ·g " 0 c § 0 ·c; 5- .E "' u 0 " 0 ro "" I �· v V) :>: u :J :J 0:: 0 "-

This form is authorized by Chapters 28 1 ,  283. 289, 29 I ,  292, 293, 295. <md 299, Wis. Stals. Completion of' this fOrm is mandatory. Failure to file this f"orm nwy m result in for!l-iturc of between S I 0 and $25,000, or imprisonment fix up to one year, depending on the program and conduct involved. Personally idcnti f"i<lblc 
� information on this form is not in!endcd to be be used for uny other purpose. NOTE: Sec instructions f"or more information, including where the completed f�wm 
� should be scnl. � 



State of" Wisconsin 
Department of' Natural Resources 

Boring Number B l E  

- I ]  

... 1 4  

4 (J() 1 5  
cs 48 

··- · ! (J 

-- 1 7  

-- 1 8  

-- 1 9  

��- ?() 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 44 OO- J 22A 

Usc only as an altachmcnl to Form 4400- 1 22 Page 2 or 2 

Soil/Rock DcscriptiOil 
And Ucologic Origin For 

Each tvtajor Unit 

u " -� � � 
" g u 

Co 2 Vi 

Soil Propcnics 
-'·-···r'-.L __ ,_::_ 

� 
2 i:' � -� :2 u !! " 0 

g " .E ;;; u 0 0 F-0 cr 2 ., �· 0 0 2 u ' :J � 0 � '" u 



State of Wisconsin SOIL BORING LOG INFORMATION 
Dcpartmc11l of Na!tmJI Resources 

Facility/Project Name 
Kewaunee Marsh 

Watcrshcd/Wastc\vatcr 0 
Remediation/Redevelopment 0 

Waste Management D 
Other D 

Form 4400- 1 22 

Liccnsc/Pcrmit!Monitoring Number 
Page of 2 

Boring Number 
B2A 

Boring Drilled By: Name of crew chicf'( llrs!. hlst) and Finn 
Dusty Harvey 
On-Site Environmental Services 

Date Drilling Star!ed 

1 2/8/2009 

!Date Drilling Completed 
I I 1 2/8/2009 

j Dri I ling i\kthod 

I Geoprobc 

�? 
c:. ,, 
,_ D 0 
8 

\VI Unique Well No. IDNR Wcll iD No. �Common Well Name Fim1l Stalic Water Level 
Feet MSL 

Surface Elevation 

Local Grid Origin 
State Plane 

l /4 of 
Facility ID 

1 
cs 

.l 
cs 

60 
45 

(l() 
(JO 

"' 
§ 0 v 
" _2 

"' 

I I I 

[] (estimated: D ) or Boring Location [8J 
244,022 N,  2,6 1 6,41 6  E S /C /N  

I /4 o r  Section T N, R 

' ,, Lat -·�-� ·�-- -·�· ·--·-···· 

Long 

587.0 Feet MSL 
Local Grid Location 

[] N 
Feet [] S j County 

I Kewaunee 
jCounty Code 
1 3 1  

Civil Town/City/ or Vi llage 
Kewaunee 

I J 0 U-
-
0-0 0 

- I 

I� 1 
I �< 1:- ) 1·:. () 

' 

...... 1 0  

· I I  

Black stained material Ji·om 6.5 - 6 .8 feet 
bgs. 

I 
"' 
u V> 
::J 

I SP 

-�  
� 
e '" 0 CJ ..l 

As above) \Vith clay) n1oist to wet, red 
brown 5YR 5/3. 

· �  ... � - �  - - .... -· .... .. . ..... .... - - ..... .... .... ·- .. .. ·-- - -j-�-'-�c'-1 
SAND (SP), with trace gravel, medium to I >> > 
fine grained, grayish brown l OYR 5/2, very 1 ( i 

E e - '" 0 "' � 0 

wet. 1 :·:·:>�:- �· ::
.
< ;: 

Sl' I i i  I 

0 "' -� 
0 � 2 
r;: 2 ;iJ � § v 0-9 § c ., · -

g ·o c 0" E � 0 :l :l � v "' "· v 

.2;; 
:� " 0: 

1 13orcholc Diamckr I 2 . 1  inches 

[] 
Feet [] 

X 0 
0 g ] � 

1·. 

w 

g 
� 2 0 

I > I I 
:;:: - 1 2 

• · · ·
. I I I j_ ����------------������� -§ I hereby certify that lhe information on this form is true and correct to the bes\ of my knowledge. 

� . � Signature Finn RMT, Inc. f3 744 Heartland Trail Madison, WJ 537 1 7  
Tel: WS-8.1 1 ,-'1'-H·I 
Fax: Wi-1-8.\ 1 -3 .13-'1 

m 
" 
01 This form is authori1.ed hy Chapters 28 I .  283. 28lJ, 29 1 ,  292, 293, 295, and 299, Wis. Stats. Completion or this form is mandatory. Failure to f"i!e this ronn may � result in forfeiture or between S I 0 and 525,000, or imprisonment lOr up to one year, depending on the program and conduct involved. Personally idcnli riablc 
� infonnation on this form is no! intended to be be used for any other purpose. NOTE: Sec instructions fOr more information, including where the completed forn1 
§? should be sent. 5 
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State of Wisconsi1l 
Dcpart1ncnL of Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400� l 22A 

Boring Number 
Sannle __ ,_ ---

'" � 
::::: v < 2 -s ;; Cl) 0 
0 v 0 co 

-' "' 

B2A Usc only as a n  a!lachmcnt to Form 4400- 1 22 

fr 
Q 

- i l  

-- 1 4  

-- ! 5 

Soi l/Rock Description 
And Geologic Origin For 

Each Major Unit 

SP e- - - -- ..... .... .... -- - - - - - - -- - - ·- - ·- -- - - e- -

PEAT, with organics (wood and root 
mass), dark brown l OYR 3/2, moist, soft 

L�.� :.:_. 
� 0  

- � - -- - - - - - - -- - - - - -- - - - -- - - -- � - �.: .. �� 
ORGANIC sn;r (OL), with shells and OL ·:c;:;-'.. 1 trace organics, dark greenish gray GLEY l j -----
\'111 ,  motst, soft. 
!LO}'f-at 1 5  feet bgs. ------ - ------

E � = tl) o ro ::;: a  

f----
Page 2 or 2 

Soil Properties _T _ _  _ 
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State or \VisCO!lSill 
Dcpmime11t of Natural Resources 

Watershed/Wastewater D 
Rcmcdiation/Rcdcvclopmcnt [] 

Waste Management D 
Other D 

SOIL BORING LOG INFORMATION 
Form 4400- 1 22 Rev. 7--98 

Page or 2 
Facility/Project Name 

Kewaunee Marsh 
License/Permit/Monitoring Nu1nber Bori11g Nu11lbcr 

B01ing Drilled By: Nwne or crew chief ( first. last) and Finn 
Dusty Harvey On-Site Environmental Services 

WI Unique Well No. �DNR Well !D No. I Common We!! Name 

Local Cirid Origin D (estimated: 0 ) or Boring Location {8J 
Swtc Plane 244,007 N, 2 ,61 6,427 E S IC  IN 

1 / 4  of 1/4 of Section T N, R 
Ft1ci lity ID lCounty I Kewaunee 

Date Drillin� Started 

1 2/8/2009 
Final Static Water Level 

Feet MSL 

I
! D<ltl' Drilli11g Con1pktcd 

1 2/8/2009 
Surl�lCc Elevation 

587.0 Feet MSL 
Local Grid Location 

O N  
Feet D S 

Civil Town/City/ or Village 
Kewaunee 

B2B 
< Drillin� iVkthod 
i I Ueoprobc !Borehole Di<llllCtcr 

I 2 . 1  inches 

0 E 
Feet D \\' 

�ljljt:_ Soil Projl_et:tics
1 --�,. ., . .. �···-�· 

c c. b _c ,>' l] 
I 

cs 

2 
cs 

-"' c 
::;: ·� 2 u 6 ;!! c ;:; u ...l "' 

(J() 
.)() 

(JO 

]() 

'" 
� u 
� .2 

"' 

I ' I 

" u "-
0 

c. u a 
r 
·�·· I 
.. 
.. 
.... 2 

..... 4 

·-- () 
- 7  

- 8  

· · · 9 

Soil/Rock Description 
And Cco!ogic Origin For 

Each Major Unit 

SAND (SP), with gravel, medium grained, 
small to large, subangular gravel, yellowish 
brown 1 OYR 5/4, moist. 

As above, with clay, moist to wei. 

V> u V> 
::J 

. � 
� �I) v ...J 

?i 
........... .. ........ 

E 
:'J 5i) 0 � � a 

u I " :2 ·� 
a � §) 2 ::_. ! � 0 
"- e. " g "' u "' � 0 a 0 0 2 0 § " .E � u 0 0 � " -2 n 0 0 ;;: u Vi :2 u :.:} ;.:::; ;;: "- "' u 

8i This form is authorized by Chapters 28 1 .  283, 289, 29 1 ,  292, 293, 295, and 299, Wis. Stats. Completion or this form is mandatory. Failure to file this form may � result in !Orfciturc of between S I 0 and $25,000, or imprisonment ror up to one year, depending on the program and conduct involved. Personally idcnti liable 
� information on this forlll is not intended to be be used for any other purpose. NOTE: Sec instructions for more information. including where the completed f(mll 
8 should be sent. 'J 
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State or Wisconsin 
DcpartmC!ll or Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400- 1 221-\ 

Boring Nu1nbcr 

"' c "' 
c :;: "3 6 0 

u 0. u u � ?"'  §:il > � 0 :: -a  u _9. 7 c 0 u 
__:_:_ C\l -l "' � 

4 ()(} 
cs ()() 

I 

B2B 
u u "-
c I "-0 0 

" 
" 

- I ]  

" 1 4  
" 
" 
- I S  

" 
--· l 6 
" 
" 
-- 1 7  
" 
.... 1 8 

-- 1 9 ' 

" 
·-·· 20 

I 

I 

I 

Usc only as an ·tthchmcnt to Form :�400- 1 22 

Soil/Rock Description 
And Cicologic Origin For 

Each M<�ior Unit 

PEAT, with organics (wood and root 
mass), dark brown lOYR 3/2, moist, soft. 
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I; � 
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State of Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Facili ty/Project Name 
Kewaunee Marsh 

E_9.t.!l£.T9_: \Vatershcd/\Vastcwatcr [] 
Rcmcdiation/Rcdcvclopmcnt D 

Waste Management D 
Other [] 

Form 4400-1 22 

License/Permit/Monitoring Number 

Rev. 7-98 

Page o f  2 
Boring Number 

B2C 
Goring Drilled By: Name of crew chief (first, last) and Firm Date Drilling Started 1 Date Drilling Completed 1 Drilling iVkthod 

D� H� II I On-Site Environmental Services 1 2/8/2009 1 2/8/2009 r Cicopmbc 
�����������--��--��--������--�����------���===---\\'] Unique Well No. IDNR Well JD No. !Common Well Name Final Static \\1atcr Level Surface Elevation !Borehole Diameter 

Local Grid Origin 
State Plane 

1 i'-l of 
Facility [[) 

Sample I 
0 " 0-] ,>' c r  :S: "Q  z ro  

I 
cs 

2 
cs 

3 
cs 

"' II -;::; 'D 
< CJ 

t) .;;:; > CIJ 0 c v 0 0 _) er:: 
(J() 
30 

60 
48 

(){) 
(){) 

I 
I 
I I I 

� 
5 0 v 
� Ol 

I I Feet MSL 587.0 Feet MSL I 2 . 1  inches 
[l (estimated: O ) or Boring Location [?_-] Local Grid Location 

243,989 N, 2,61 6,440 E S /C /N  I La! __ .:_ ---· -----� 

0 0 "-
-

0 I 11 
1/'-l of Section , T N, R Long ____ __ __ _ 

!County I Kewaunee 

Soi l/Rock Description 
And Geologic Origin For 

!County Code Civii
.
Town/City/ or Village 

I 3 1  Kewaunee 

E 0 en -� ' 

[J N 
Feet [] S 

[] 
Feet [J 

E 
\\' 

0 

ij c � Each ivh\jor Unit v "-"- c. -- EfJ 0 en " '" 0 " 0 o .3  ;t Q  g §  0 
-
--
-

- I 
-

-2  
-

- ]  

--
; 

-
- I - I - 5 
-

-- . () -
-:- 7 
-
-- s 

- 9 
-

-- 1 0  

· · · I I 
-
--

1 2  

:.:J 
SAND (SP), wilh gravel, medium grained, 
small to large, subangular gravel, yellowish 
brown I OYR 5/4, moist. 

SP 

- - - - - - - - - - - - - - - - - - - - - - - 1--CLAY (CL), red brown 5YR 5/3, moist, 
still CL 

.. � -·· ··-· � ··-· ····· ·--- ·-·· -·- ... ..... . - .•.. ···-- --·· -·· -·� -- --··· . -- ·- ··- - + -SAND (SP), with gravel, medium grained, 

yellowrsh brown I OYR 5/4, morst. 
· 

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

-
- - - - -

"""" 'o ""'"' "'"' '"'"'' g"l ill -'"'I, 

� ,, CLAY (CL), r ed brown 5YR 5/3. morst, CL '.'l!f!: _ __ __ _  - _ _  ;
- -

- - - - -- - -- - -

GRAVEl , (GP), W>ih sand, medrum to 
_ large, medium grained, light brown I OYR 
1 � . wct . I 
� - � - - - - - - - - - - - - - - - - - - � SAND (SP), with gravel, medium to Jlne 

-

GP 

1-- -
SP 

1--

"- "' '-'  

1�:� i;�� ;o!;I� I I 
I 

;

·

·:\ 
I 

:,.�9' :,[{� :,�{;I 

I 
I i I 

� ' '/ tf:i I 
'/// 
', (_)� 
'o;, D: 
·3JI: 

fu l hereby certify that the inf'ormation on this f'orm is true ami correct to the best or my knowledge. 
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·---------------------------L--�74�4�H�e·�·u�t\�m�lt�l ·�r�ra�ri�M�a�d�is�or�<,�\�V�I�5�J·�7 1�7 ______________________ �F�a�x:�(�>ll�o�-o�'J�I�-J�J�J�4 0 "' f� This fon11 is autl1orizcd by Chapters 28 1 ,  283, 289, 29 I ,  292, 293. 21J5, and 299. Wis. Slats. Co1npletio11 oft l1is form is mandatory. Failure to file tl1is fnrnl nKIY m result in forfeiture of between S 1 0 and 525,000, or imprisonment for up to one year. depending on the program and conduct involved. Personally identifiable 
� information on this form is not intended to be be used for any other purpose. NOTE: Sec instructions for more information, including where the completed ((mn 
� should be sent. q 



State or Wisconsin 
Department or Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400- 1 22A 

Boring Number 
_S_<l111j)l!__ 

"' " - " < -o 6 u u ,_ � � u l_; -s �· 0 Cli � 3 ;;:  J u 2 <J z � "' 00 -

4 (>() 
cs 30 

I 
I i I I 
I 

I I 

I I 

I I I I 

B2C Usc only <I S  all 'tttachmcnt lo Form 4400 ! 22 ' -

u u c.. 
E 
c. u 0 

-
-

t- 1 3 
-- - 1 4 
-

-- 1 5 
"-" 1 6  -

� 1 7  
--·-- 1 8  -
-
-- 1 9  -

-
I 20 
I I 
I 

I I 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

I \  grained, small to medium subangular to / 1round gravel, brown I OYR 5/3, very wet. 1 

i I 

- - - - - - - - - - - - - - - - - - - - -PEAT, with organics (wood and root 
mass), dark brown 1 OYR 3/2, moist, sol\. 

- - - - - - - - - - - - - - - - - - - - - - --
ORGANIC SILT (OL), with shells and 
trace orgm1ics, dark greenish gray GLEYl 
411 ,  moist, son. 

···- sifj'[C:LA. na::'rJn,-;,;ftG-sai1li: ,e-ci -- -

brown 5YR 5/3, moist, stiff 
. --·-·

-.. -······-�·-·-·- ·····-----------�-··--------E.O.B. at 20 feel bgs. 
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State of Wisconsin 
Department of Natural Resources 

Watershed/Wastewater 0 
Remediation/Redevelopment [] 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Rev. 7-98 

Page of 2 
Facility/Project Name 

Kcwaut1CC Marsh 
Liccnsc/Pcrnlit/Monitoring Nu1nhcr Boring Number 

Boring Drilled By: Namt: or crew chief ( flrst, last) and Firm 
Dusty Harvey 
On-Site Environmental Services 

WI Unique Well No. 

Local Crid Origin 
State Plane 

I/� of 

IDNR Well JD No. I Common Well Name 

0 (estimated: [] ) or Boring Location r2J 
243,973 N, 2,6 1 6,452 E s /C iN 

1/.:l of Section T N, R 

Date Drilling Started 

1 2/7/2009 
Final Static Water Level 

Feet iVISL 

Long _ 

I Date Dri I ling Co111plctcd 

I 1 2!7/2009 
Surface Elevation 

587.0 Feet MSL 
Local CJrid Location 

O N  
Feet [] S 

Facility ID I County I Kewaunee 
I'County Code 
3 1  

Civil Town/City/ or Village 
Kewaunee 

Samnl�_ 

"' - �  

< � c i:3 0. " -;::· ?' '§! 6 § ;.:: c u u 
-'=-" ..J "' 

I 60 
cs 36 

2 (J() cs ·12 

] 60 
cs 48 

� 

� u 
_§ C'l 

u 
" 

"-c 
� 0. u 0 

. . . . 
- I . 

-� 2 
-
-· ] 

. . 
- ; 
-
-
-
-

- 5  
-
-

1-·t· -

-

- 7 

-· S 

r-0 I t o 
- I I  

. 
-

.. . 1 2  

I I 
' I 

Soi l/Rock Description 
And Cieologic Origin For 

Euch Major Unit 

SAND (SP), with gravel, medium grained, 
yellow brown I OYR 4/4, moist. Black 
stained material at 6.5 · 6. 7 feet bgs . 
Bal last. 

- - - - - - - - - - - - - - - - - - - - - - -
CLAY (CL), brownish red 5YR 4/4, moist, 

1 mfi. ;· - - - - - - - - - - - - - - - - - - - - - -

SAND (SP), with gravel, medium grained, 
brown I OYR 5/3, moist. 
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!Drilling Method i I Geuprobc I Borehole DianH.:kl I 2 . 1  inches 

� c 0 c 
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[] E 
Feet [J W 

� � 0 § CY 0 
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fu J hereby ccrti ry that the information on this form is true and correct to th�.: best or my knowledge. 
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ru ?3 This form is authori;.cd by Chapters 28 1 ,  283. 289, 29 I ,  292, 293, 2!J5, and 2lJ9, Wis. Stats. Completion of" this form is mandatory. Failure to file this form may � result in forfeiture of" between S l 0 and 525,000, or imprisonment for up to one year. depending on the program and conduct involved. Personally idcnti liable 9§ information on this form is not intended to be be used for any other purpose. NOTE: Sec instructions for more infOrmation, including where th�.: completed form S] should be sent. I I 
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State or Wisconsin 
Department or Nutural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form '-1400- 1 22A 

Boring Number 
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820 Usc only as an attachment to Form 4400- 1 2? 
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-= 
c. 0 0 

- I ]  

� � 1 4 

-· 1 5 

-" 1 6  

�·� 1 7  

·- 1 8  

·-··· 19 

-·20 

-� 2 1  

--22 

[:- 2] 
-24 

25 

Soil/Rock Description 
And Geologic Origin For 

Each M:�or Unit 

" :.j� ·- �- -· �··· �- ·�·· �- �·� ·-· ·- ·- - -� - -� ·-· - - - - �- - - I- -

PEAT) with organics (wood and root 
mass), dark brown I OYR 3/2, moist, soli. 

::..!!_ � 
:.:_ �!!. 

�·· ·- -� ··- -� - - - -�· - ·  ·� - ��� ···· ·- - ··�· - -· -� - �·· - h -;  r ··-·�·,· 

1 SAND (SW), medium grained, light yellow 1 . ��� -oT?_ 
lb�O\V.'l. !._0_!,1<. �/,'l,_I_11()"'l:._ _ _ _ _ _ _ _  

-� 
_

l 
'; >'.'; 

PEAT) with organics (wood and root ��-� �:.. 
�,n�a:;s h cla':k_br<l':"I_l_ 1_0','13: 3}� _I11<:Ji�t,_s0'� 

-� __ _ ---bo='""" 
ORGANIC SILT (OL), with shells and 
trace organics, dark greenish gray GLEY I 
4/1 ,  moist, soft. 

-q_ ,_:-c;, 
OL =�� 

�:§'_i, - G!�f\\rsi wl'fiTc1:A Y AND sf\iJL) - - - J\V:o �1 
·1 (GW-GC), small to large gravel, medium to ��- - -Q�• \ c�rarse gramed, red-brown gray SYR 5/3, 1 9 U l" .. et, .. ..... _ .... � _ ..... ..... ..... _ �� -� � - - �  · � _ �- _ _ _ _ 1 y , GRAVEL WITH SAND (GW), and clay, q . 

small to large gravel, sub-angular, medium S.::_Q._:.: 
to coarse grained, light red brown 2.5YR 

.o:(j 
m, =t y� 

E.O.B. at 25 feet bgs. 

CiW o·-· . .-

j() tr@ } C'c :o_ -�?& 
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State of Wisconsin 
Department or Natural Resources 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400- 1 22 Rev. 7-98 

Page of 2 
Facil ity/Project Name 
Kewaunee Marsh 

I Liccnsc/PcrmiUivlonitoring Number !Boring Number I B2E 
l�oring Drilled By: N�Hnc or  crew chief (first. last) and Firm 
Dusty Harvey 

Date Drilling Started I Date Drilling Completed 

i 1 2/7/2009 

Drilling iVlcthod 

On-Site Environmental Services 1 217/2009 Cieoprobc 
\VI Unique Well No. IDNR Well lD  No. I Common Well Name Final Static Water Level I Feet MSL 

Surface Elevation 
587.0 Feet MSL 

!
I
Borchok Diameter 

2 . 1  inches 
Local Crid Origin 
State Plane 

1/4 or 
Facility ID 

2 (J() 
cs ](, 

.l ()() 
cs ()() 

0 (estimated: [] ) or Boring Location [S) 
243,954 N, 2,61 6,467 E S I C  IN 

1 /4 or Section T N, R 
La! __ 0 __ ' ___ " 

Long 

Local Grid Location 
[] N 

Feet D s 
[] l o  

Feet [] \\" /County 
Kewaunee 

/County Code 
3 1  

Civil Town/City/ or Village 
Kewaunee 

- I 

-2 

1 .. 8 

-- 9 

-- I ll 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit V) 
G 
V) 
:::; 

.� "' c. "' � 0 (J ...l 

I SAND (SP), with gravel, medium grained, 
small to large gravel, yellow brown 1 OYR 
6/6, moist. Bal last. si 

<) 
It 

) 
Sf' I ·••· •·· •

• • •• 

/( i 
I •··••••••··········· 
l ••.•••••.•• <i - - - -- -- - - -- - - - - - - - - - - -- - i-.- -J.'7-;c•71 1 CLAY (CL), brown red 5YR 5/3, motst, r �! ·_ fff 

1 \ lllodetately stiff Ball<�st _ _ _ __ __ . .  1 1 1 • SAND (SP), wtth gravel, mecltum to line 1 1 > 
grained, small to large gravel, yellow I · 
brown I OYR 6/6, moist, Ballast. 1 > ( 

0 ::;: 

E 0 
� ' 

"-"' 0 0 0 n. 

Soil Properties � - - - T -

u > 
"Bi 2 ;:' 2 Ci) � ¥ " ·u 0. g 2 0 .E -� ' g 0 u 

0 -� "' � n G Vi ?. lJ :.:J "' c "" 

Sf' I >  i )  
I <  1·- I I  I > I' 

As above, medium grained, brownish gray 1 I OYR 5/2, very wet. 

� z 0 
� f i 

_ _j___j _ _[l_•··· :.::_I '_L_ ___________ _[I _ _L·_ . ·  .··..L__L._Lii _L__j___j _ _L_ L ___ _ � I hereby ccrti fy that the in!i.mnation on this f"orm is true and correct to the best or my knowledge. 
�����-----------------------,��----�----�---------------------------------­� Signature Firm RMT, Inc. Tel: 60.S-8.1 J .. .:J • .J4.:J 
� _________________________________________ _L ____ �7�44�1�1c�m�JI�a�lll�I�T�n�li l�M�<�>d�is�o�ll�. \�V�I�5�3�7�1 7�· --------------------��·�·a2x�· (�,l�lS� .. s�'.l�l�··�l l� . .J�c! o -
"' 
g; This form is authorized by Chapters 28 1 , 283, 289, 29 1 , 292, 293, 295, <Jnd 299, \Vis. Stats. Completion of this form is mand:1tory. Failure to fllc this fonn may � result in forfeiture or between S !  0 and 525,000, or imprisonment lor up to one year, depending on the program and conduct involved. Personally idcntif"iahlc 
� in!()rmatlon on this f"onn is not intended to be be used !'or uny other purpose. NOlE: Sec instructions for more inf/.mnation, including when! the completed form � should he sent. 12:; 
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Slate of Wisc011sin 
Dcpartmt:nt or Natunll Resources 

SOIL BORING LOG INFORMATION SUPPLI<:!YIENT 
Form 4400- l 22A 

Boring Number 82E Usc only as - m  Z�Hachmcnt to Form 4400 ! 2 2  Page 2 or 2 

4 
cs 

5 
cs 

(,() 
0 

(>() 
I B  

I I I 

-- 1 3  

�- 1 4  

� 1 5  

--- 1 7  

c-- 1 8  

�- ] (_)  

� 20 

�- 2 1  
-
-

- 22 

-
� 23 

--
-

24 
1: 
1: 25 ' 

r-
.
� - �  �- -- - - - - � --- - �- �- -- � �  � -- �- -- � � - -- f--
PEAT, with organics (wood and root 
mass), clark brown I OYR 3/2, moist, soft. 

-ORGANic'"' SiCfcoC):
-
v�itTi SiictTS -a riC! - -

-
�-

- - � 

trace organics, dark greenish gray GLEYI 
4/1 ,  moist, soli. 

- � � -- � -- � -- -- -- � � � -- � � -- -� � � - � � f-- � 

SANDY CLAY (CL), dark red gray 2.5YR 
4/2, moist, soli. 

CL 
'; 

(; 1 �  -····· -
-
--- - �� -�� --�- - �  -- -- � - -- � �� -- �� � -� --- � ---- �� 1-- � �k<•'C'I 

SAND (SP), with trace small gravel and •> - > 
lines, very fine grained, reel brown 5YR SP ---

-
· • •• ··----

--
•• _ ••··--••• I ��! y;e_r:'{ __ \\•Cl_:_ � � � � f-- � -

- - --- > 

SANDY CLAY (CL), i\r1{,"\o-il'i'ediui,]
- --

� 1 CL 0 
grained, reddish brown SYR 5/3, very wet, -_ / •_' !_ ; �� soft. 1 1-- � �Lc;:y 

· � - � � � � � - � - - - � - � � - � � � - 0 -(JRA VEL WITH SAND (GW), and trace GW 9CJ  
_\f mes, small to

-
large, subangular. coarse to 

/
-,-- --- ---'L �•c 

medium grained sand, light red brown I 
2_:5YR 7/3, wet. _ __ j 1 I 
E.O.B at 25 feet bgs. 
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State of Wisconsin SOIL BORING LOG INFORMATION 
Dcpartmcnl of Natural Rcsourccs 

Faci lily/Project Name 
Kewaunee Marsh 

Watcrshed/Wastcwntcr 0 
Rcmedialion/Rcdevelopmellt [J 

Waste Management [] 
Other 0 

Form 4400- 1 22 

Liccnsc/Pcrmit/Mollitoring Nu1nber 

Rev. 7-98 

Boring Number 
87F 

Boring Drilled By: Name of crew chief ( firs!, last) and Firm 
Dusty Harvey 

Date Drilling Started Date Drilling Completed !Drilling :'v1 ... 'tllo,l 
I 

On-Site Environmental Services 1 2/7/2009 1 2/7/2009 I Geoprobc 
\VI Unique \Vel! No. 

Local Grid Origin 
State Plane 

1/4 or 
Facility !D 

TDNR \Vc!l lD No. -�Common Well Name Final Static Water Level 
Feet MSL 

Surface Elevation 

[.J (estimated: LJ ) or Boring Location [Zl I 243,927 N, 2,6 1 6,488 E S !C !N 
0 ' " Lat ···--- ··--·� ·----�-

1/4 ol' Seetion , T N, R Long 

587.0 Feet MSL 
Local Grid [,ocation 

0 N 
Feet 0 S TCountv fCounty Code Civil Town/City/ or Vil lage 

II 13orehok Dia1neter 
2. I lllchcs 

I] I 
Feet [J \V 

I Kewaunee I 3 1  Kewaunee 
----�--��--���--------��--����---.--��--�--.------�o•l l'ol"' S_'lt11p1� -

0 "-0 � �· § ;;! 2._ ro 
I cs 

2 
cs 

3 
cs 

" 5 
< " � 
.c 0 "§l 0 u u u 

"' 
()() 
}(l 

60 
27 

(>(} 
60 

"' 0 
i5 u 
� 0 

'" 
-5 fr 0 

- 2  

-7 

. · 8 

-- I 0 

·- I I  

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

SAND (SP), with gravel, medium grained, 
brown-yellow 1 0YR 6/6, moist. Ballast. 

As above, fine to medium grained, small to 
medium gravel, with trace fines, dark gray 
1 0  YR 4/l ,  wet. Ballast. 

As above, very v.let. 

I I 

SP 

i.?;I� 
k .iO' r·I::: 
��;! 
. ' 

J, ':, " 

h:< 

��� I' 

i 

3 g ."'2 ....- .S:; ;.-: -� ,... ;:;.. ·,..._;::: u; () ..g o '"' N -o  
r.:. v :.J ::J o.... >=  

v. 

u E 0 -o §  "' u  

� This f'or111 is <.Hllhorizcd by Chapters 28 1 ,  283, 280, 21) I ,  292, 293, 295, and 299, Wis. Slats. Completion of this form is mandatory. Failure to Jlle this form may ffi result in forfeiture of between S l  0 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable J 5 
� information on this form is not intended to be be used for any other purpose. NOTE: Sec instructions for more infOrmation, including where the completed l'orm 
� should be sent. 
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Stale or Wisconsin 
Department or Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4-'1 00- J 221\ 

Boring Number 

-�"!11Jll� 
"' 

4 
cs 

5 
cs 

6 
cs 

60 
60 

()(} 
()() 

B2F Usc only as an allachmcnt t o  Form 4400 I 22 

u u c. 
-= 
� c. u Cl � � � 

·-·· l.l 

- - 1 4  

-- ! 5 

� 
� 
·- J(J 

� 

�� 

�- 1 7  

l- 1 8  
� 

·--· 1 9  
� 

· 20 
� 
� -2 1  
� 

1 22 
··� 2l 

·· � 2" 
-· 25 

-· 27 

I 
··--28 

·- ]() 

I 

I 
I-6I{A.V!{Lw!i1Tsf..J\JIS(cTwf,\,icft!;\ce - - - - � . 

fines, small to large, subangular, coarse to 
medium grained sane\, light red brown 
2.5YR 7/3, wet. 

G\V 

,_--;", --·----�------ - c-;------------------� ---I'"'''�Ji 
E.O.B .  at 30 feet bgs. 

� 
-� 2 E _o 
u 

P·JOC ' o  
? - or 2 

Soil Properties 
-�·--

� ? .:::' 
biJ " � � u 
" � � -� X c 
2 0 u � 0 7 0 -c Vi � v :J 0: 0 -L. 

lh 



State of Wisconsin SOIL 130RING LOG INFORMATION 
Departme11t of' Natura! Resources 

Watcrslled/Wastewatcr [] 
Rcmcdiation/Rcdcvclopmcnt 0 

\·Vaste Management 0 
Other [] 

Form t.J'-100- ! 22 Rev. 7-98 

Page or 2 
Faci l ity/Project Naml! 
Kewaunee Marsh 

License/Permit/Monitoring Number I Goring Number 
B

J D 
Boring Drilled By: Name of crew chicC( flrst, last) and Firm 
Dusty Harvey 

Date Drilling Startt.:d Date Drilling Completed !Drilling \T�liiOZ! 

On-Site Environmental Services 1 2/7/2009 1 2/7/2009 

IDNR Well ID No. I Common Well Name Final Static Water L.evd !Surface Elevation 
I 586.0 Feet MSL 

\VI Unique Well No. 

Local Grid Origin 
State Plane 

]/4 or 

0 (estimated: 0 ) or Boring Location [SJ 
243,979 N,  2,61 6,460 E S I C  I N  

!/4 or Section T N, R 

Feet MSL 

Lat ��o --� �--�-' 
0 ' " Long ___ -�� -----�--

Local Crid Location 
[] N 

Feet 0 S 
Facility ID !County 

I Kewaunee 
!County Code �Civil Town/City/ or Vil lage 
I 3 1 Kewaunee 

c ;;;, 
" 
" 

�� " 
i� �� 
� z 0 
5: 

2 
C'S 

.1 cs 

(J() 
57 

()(} 
57 

-- 2 

-5 

-8 

-· 1 0  

I I I 

SP 

r ·;· 
1 r(Cdtlrsh_brOIVll_ 5_Y_l<_5/3, lll(�S� _ _ _ .... _ I -(;j,-p 1 GRAVEL (GP), with sand, small to 1 - - - -

s 
;;:;: � 
�-

� .... 
� --·-··· 

- SANI)Yc'LA.v (C'Lj; liiCc.i!i.tr1, gt;iileci,- - - -c�. � 
\ medium, coarse grained, brmvn-ycllow 1 c 1 
I 1 OYR 6/6, moist. 1 -k:i�l �� I l 's'AJ\iovc:f:i\v cCL)�Glrl\v!,16V!a:J:- - / - -1
1'_l]()lS_l,_S()l}_ _ _ _ _ _ _ _ _ _ _ __ _ _ _  I 
SAND (SP), with gravel, medium grained, 
large angular gravel, brown I OYR 5/3, 
moist 

---
;"; � 
� ;;;;-� 

SP 
= 

§ I hereby ccrti fy that the information on this form is true and correct to the best of my knowkd�e. 0:: " 
15 Signature Firm RMT, Inc. � 744 Heartland Trail Madison, WI 537 17  
w 

I I ' 

I 

I I I 

i 
I Geoprobc 

IBorchok Di;uno.:tcr 
2. 1 inclws 

[] I 
Feet [] W 

Tel: (>OB--SJ I - l-l-14 
Fax: 608--1'!3 1 --3334 

g: This form is authorized by Chapters 28 1 ,  283, 28l), 29 I ,  292, 293, 295, and 299, \·Vis. Stats. Completion of this form is mandatory. Failure to file this form nwy � result in forfeiture or between S 1 0  and S25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally idcntill:lhk /7 
� Information on th1s fonn is not intended to be be used lOr any other purpose. NOTE: Sec instructions for more 1niOnnation, including where the completed forlll 
� should be sent. 
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Stale of Wisconsin 
Department oC Natural Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4'-l00- 1 22A 

Goring Nun1bcr 
Sample;_ 

4 cs 1 2  
1 2  

B3D Usc only as an  attachment to Form 4400- 1 22 

. .. 1 3  

... 1 4  

- ! 5  

-· rriA1 �,Vliil viSlbie-orgaiJics, vCi)i-cG,j.j( 
brown I OYR 2/2, moist, soH . 

.. - - - - - .. - - - - - - - - - ... - - ... ... _, - - -ORGANIC SILT (OL), with shells and 
trace organics, dark greenish gray GLEY I 
411 ,  moist, soft. 

Page 2 of 2 
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State of Wisconsin SOIL BORING LOG INFORJVIATION 
Department or Natural Resources 

\Vatcrslled/\Vastcwatcr D 
Rcmcdialion/Rcdcvclopmcll! [] 

Waste Management [] 
Other D 

Form 4400- 1 22 Rev. 7-98 

' o  � 

Facility/Project Na1nc LicCilSc!PcnniVMonitoring Number Boring Number 
Ke\vaunee Marsh 

Boring Drilled l3y: Name or crew chief (first, last) and Firm 
Dusty Harvey 
On-Site Environmental Services 

WI Unique Well No. IDNR IVcii iD No. /Common Well Nmnc 

Local Grid Origin 0 (estimated: 0 ) or Boring Location I2J 
State Plane 243,960 N, 2,61 6,475 F S /C /N  

l/4 of" 1/4 or Section ' T N, R 
Facility lD I County 

Kewaunee 

Date Drilling St<Jrted I Date Drilling Completed 

I 1 217/2009 1 217/2009 
Final Static Water Level Surf�lCC Elevation 

I 
Feet MSL 

0 ( (( l.,at ___ ___ _____ 

Long 0 - . - - " 

586.0 Feet MSL 
Local (Jrid Location 

[] 
Feel [J 

I County Code Civil Town/City/ or Vi llage 
3 1  Ke\:vaunec 

N 
s 

B3E 
Drilling M.:thod 

Cieoprobe 

I Borehole Dianlt.'kr 
2 . 1  inches 

[j l c 
Feet [] II 

_c�nJ_I�-- Soil Properties -------.....--·-- -�··-· .... «< s  � 

� v  c 0 0 <( ' 0 " "- 0 � �' � > u 
CiJ _§ 0 " '" B 0 u _, 0 

�� 
--' "' "' 

I ()() 
cs -'·18 

2 (l() cs 48 

0 

.1 (J{) 
cs ]I) 

0 0 "-
E 
-5 e-0 

-1. --- 1 
-
1 2  --
-
- )  -
--
' " "  
-
---5 
-
···· () 

-
-· 7 

,_, 8 

I= ···� 9 
� 
I - ll) 

-· I I 

- 1 2 

Soil!Rock Description 
And Geologic Origin For 

"' Each Major Unit u 
V> 
::J 

SAND (SP), with small gravel, line 
grained, yellow brown 1 OYR 6/6, moist. 

SP 

- � - -�� - - - - - - � - - - - 7 - - � - �  
CLA 1 (CL), brown 7 .5YR 4/6, motst, soft. 1 CL 

' � - - - - - - - - - - - - - - - - - - - - - �  
SAND (SP), with small gravel, line 
grained, yellow brown 1 OYR 6/6, moist. 

SP 

- - - -- -- - - - - - -- - - -- - - - - - � - -CLAY (CL), bt own 7 5YR 4/6, motst, sol\ CL - - - - - - - - - -- - - - - - - - - - - - - - �  
SAND (SP), WJth tt acc gtavcl , line to 
mechum gt amed, yellow brown 1 OYR 6/2, 
veiy \:VC( 

··- �·· -�· . 

PEA�T·�\Vhh v·iS.it)JC�o�i.gtlillcs, very dark 
brown I OYR 2/2, moist, son. 

-

Si' 
I I I � � -

0 > "' -� 
E 0 � 2 "' 0 u u ..J::::. § :E e :::; "EIJ 0 .� "' - u "' � c  ;;; X g 0 "- "' 0 :::: ·;::: ;;; u e "' " � - 0 ·o 0 0 0 0 " 0 r:T "- 0 -g N a 0 "' 0 u ei  ;;: :J :J  0:: 0 --' 0. u � "- c:-: v  

I t I <  -• ·.·• ·.· . . _ •....• 

I S  I I l i> ·.· . . _ .. ·.· .. I . . 
_ .... ....... I 

v� I ? ' 

I i 1  I 

�J r· > 
I i i -•·•··•·• 
I I .·· ���-'t 
,, ::.:: I I 
� 0._  I I 

I " �:_� 

�� � 

§ 1 hereby certify that the information on this form is true ami correct to the best of my knowledge. 
�����-----------------------,��----------�---------------------------------� Signature Firm IUviT. Inc. 
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State or Wisconsin 
Department or Natural Resources 

SOIL BORING LOG INFORMATION SUPPLI�MENT 
l·'onn '-I'-I00-122A 

Boring Number 
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cs 
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cs 
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42 
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48 

B3E Usc only as '111 'IUachmcnt to Form 4400 1 22  

-� l l  

. .  1 4  

-
· 1 5  

- 1 8  

- 19 
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- 2 1  

� 
23 I 

· � 24 

- - - - - - - �� ··� ··� �- - - - - - - ·- - - - - - - - -kd  
ORGANIC SILT (OL), with shells and 
trace organics, dark greenish gray GLEY l 411 ,  moist, soft 

:(;/:� t;.:.-j;, *?' �::& J2...: :·-:�0 
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OL r:b 
:C-'-/5-:�� 
__ -Q 
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�· ·� ���. ,. 7' ��· �- ·� ·� ,� - ·- - � ·�� ·- - �· �� - - - - RI -Mtrvfi 
�� SIL I I  CLAY (CL�ML), dark gray1sh red �f" ·-'- "f-�11 
\�:�Y_!' _40,_l':'_Oi_st,_ '_?� _ _  �� � � _ �� _ _ _  / 
GRAVEL WITH SAND (GW), and clay, 
small to large, subangular, coarse to 
medium grained sand, light red brown 
2 .5YR 7/3, wet. 
As above, trace fl.nes. 
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State or Wisconsin SOIL BORING LOG INFORMATION 
Department of' Natural Resources 

Warcrshcd/Wastcwalcr [] 
Rcmcdialion/Rcdcvclopmcnl 0 

\Vaste Management [] 
Other D 

Form 4400- 1 22 Rev. 7-98 

Page or 
Facility/Project Name 
Kewaunee Marsh 

License/Per111iUMonitoring NLm1ber Boring Number 

Boring Dril led By: Name of crew chicf(flrs!. last) and Finn 
Toni Kapugi 
On-Site r:nvironmental Services 

WI Unique Well No. IDNR \Vcll l D  No. r01lll1101l Well Name 

Local Crid Ori��in [] (estimated: O ) or 13oring Location [SJ 
State Plane 243,962 N, 2,61 6,829 E S I C  IN 

1/4 or 
Facility ID 

1 /4 of Section !'County 
Kewaunee 

T N, R 

Date Drilling Stat1ed 

311 7/20 1 0  
Final Static Water Level 

Feet MSL 

I Date Drilling Completed 

I 3/ 1 7/20 1 0  
S11rface E·:kvation 

582.0 Feet MSL 
1 neal Grid Location 

Lat __ 0 ··--· ----··---� [] N 
Feet D S Long 

!County Code I 3 1  
Civil Town/City/ or Vi llage 
Kewaunee 

M l OF 
Drilling :\·],�thud 

Geoprobc i 13orcholc DianK'lct· 
I 2. I inches 

D E  
Feet CJ \\" 

.. . S_'1111j)IC .. 
� c 

Soil Properties 
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Soi l/Rod< Description 
And Geologic Origin For 

Each Major Unit 

PEAT, dark brown to black ( 1 0YR 3/2), 
moist, sol\. 

E.O.B. at 8 feet bgs. 
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� information on this form is not intended to be be used fOr any other purpose. NOTE: Sec instructions for mon.: information, including where the completed form 
� should be sent. 21 



State or Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Faci l ity/Project Name 
Kewaunee Marsh 

Watcrshcd/W<lstcwatcr 0 
Remcdiation/Rcdcvclopmcllt [J 

Waste Management 0 
Other [] 

Form 4400- 1 22 

Licensc/Pennit/Monitoring Nu1nber 

Rev. 7-08 

Paoe or 2 0 
Boring Number 

M l l F  
J3oring Drilled By: Name or crew chief (first, last) and Firm Date Drilling Started Date Drilling Completed Drilling iVkthod 
Toni Kapugi 
On-Site Environmental Services 311 7/201 0  311 7/20 1 0  CJeoprobc 

\VI Unique Well No. IDNR Well ID No. I Common Well Name Final Static Water Level Surface Elevation I Borehole Diameter 
Feel MSL 583.0 Feet MSL 2. 1 inches 

I .ocal Crid Origin Ll (cstimutcd: 0 ) or Boring Location ISl I Local C.irid Location 
Lat -�-� 

··--·---�-

" 
State Plane 243,956 N, 2,6 1 6,948 E S /C /N  I ·-·-····-·-··-···· 0 N Ll L 

1/4 or T N, R Long " ' " Feet Ll s Feet [] \V I /4 or Section ' 
Facility ID I County I County Code Civil Town/City/ or Vil lage 

Kewau11ee 3 1  Kewaunee 
__ S<lJ11jl�e- Soil Properties 
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;:; Soil/Rock Description 
0 "' And Geologic Origin For E Vl Each Major Unit "' lJ ;5_ Vl u 0 ;:) 

- PEAT, dark brown to black ( I  OYR 3/2). I -

fi·ozen, son. 
__ , I 
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... � 2 As above, no longer frozen - wet. 
- Styrofl1am cap material present -
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State or \VisCOilSill 
Dcpm1mcnt of Natural Resources 

SOIL BORING LOG INFORJVIATION SUPPLEMENT 
Form 4400- I 22A 

Boring Nunlbcr 
Sample? 

"' "" 

4 cs 48 
0 

" 

§ 0 u 

M I I F  Usc only as an attachment to Form 4400- 1 22 

"­u 0 

� J ]  

� J 4  

� J 5 

SoiJ/Rock Description 
And C.lcologic Origin For 

Each Major Unit 

No recovery n-om 1 2  � 1 6  feet bgs. Dril lers 
reported very soli materiaL �� 

�-�(7 -6. -­L�:.b OL :6 -
-__{';; �--v-"­--=-0 �v--:� 
-:� c-r;cc;c;---:-;-;co--c7-�---��--�-�-·-··-�·-···-�-��· . ···-�· ·- cL=-· 

E.O.B. at 1 6  feet bgs 
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Soil Properties r ���-�� 
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State of Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Watershed/Wastewater 0 
Remediation/Redevelopment 0 

Waste Management 0 
Other 0 

Form 4400- 1 22 Rev. 7-98 

Page or 
Faci l ity/Project Name 
Kewaunee Marsh 

License/Permit/Monitoring Number Boring Nun1bcr 

Boring Dril led By: Name of crew chief( first, last) and Finn 
Toni Kapugi 
On-Site Eilviroilmental Services 

WI Unique Well No. lDNR Wdl /0 No. I Common Well Name 

Local Grid Origin 0 (estimated: O ) or Boring Location C2J 

Dale Drilling Started 

3/1 7/20 1 0  
Final Static Water Level 

Feet MSL 

Date Drilling Completed 

3/1 7/20 1 0  
Surf�ICC Elevation 

582.0 Feet MSL 
Local Grid Location 

State Plane 243)953 N) 2,61 7,062 E S IC  IN 
0 ' Lat ___ __ __ _ 0 N 

Feet [] S l /4 or 
Facility !D 

Sample ...... -;J: ....... . 

w ;; 
c 0 
g "-
u ..s 
;:: "' .£ c. c en 0 

·- 1 

. . 1 .. . . . 
2 48 ·-4 . 

cs .l() . . 
-· 5 . 
. 
··- () . 

i ... 7 . 
. .... 8 

l/4 of Section T N. R !County I Kewaunee 
Civil Town/City/ or Vi llage 
Kewaunee 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

PEAT, dark brown to black (I OYR 3/2), 
moist) soH. 

As above, wet. 
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.g 0. e "' 0 CJ -' - .. " � 
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:.1_� ' 

!!. -0...'.!. 
"I!!. � 

'.! ,1 11 .. .. .. .. . ... ..... - - - - - - - - - - - - - - - - f.. - -�c;l 
ORGANIC SlLT(OL), with shells, dark :£,-..: greenish gray (glcy! 4/1 ), moist, soH. OL -c_;, 

-c=-��--�--�-----------------�--���· E.O.B. at 8 feet bgs. 

E 0 � w: = "' 0 " " "' 5 P. 

M I 2F 
Drilling Method 

Gcoprobc j Borch
.
olc Diamekr I 2 . 1  inches 

[] E 
Feet [J \V 

! I --�...L_L�-------------------L�--L_��_L��--L_�----& I hereby certify that the information on this form is true and correct to the best of my knowledge. 
����--�-------------------------.�--------�--��-----------------------------------­� Signature Firm RMT, Inc. Tel: 608-83 1 --l'l-'H � -------------------------------------------L----�724=21�H�c�m�t�la�nc�I�T�n2ti l�w�la�d�is�o2n�, \�V�I�5�3�7�1 7�--------------------��·�·a�'�' J2,r2J8�-S�'.l�l�··�l 3�1�4 
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ill This forlll is authorized by Chapters 28 1 ,  283, 289. 29 1 .  292, 293. 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to rile this rorm may m result in for(citurc of between s I 0 and 525.000, or imprisonment for up to one year, depending Oil the program and conduct involved. Personally idcntifiabk 
Sf information on this f'orm is not intended to be be used for any other purpose. NOTE: Sec instructions fOr more information. including where the compkted f()l �ll l � should be sent. Z.. � 



State of Wisconsin SOIL BORING LOG INFORMATION 
Department of Naturu! Resources 

\Vatershcd/\Vastc\vater [] 
Rcmcdiation/Rcdcvclopmenl [] 

Waste Management 0 
Other [] 

Form 4400- 1 22 Rev. 7-98 

Page of 
Faci l ity/Project Name 
Kewaunee fviarsh 

Liccnsc/Permi(/Monitoring Number Boring Number 

Boring Drilled 13y: Nalllc of crew chief' (firs!. last) and Finn 
Toni Kapugi 
On-Site Environmental Services 

WI Unique Well No. IDNR Well lD No. I Common Well Name 

0 (estimated: [] ) or Boring Location [8J 

Dale Drilling Started 

3/1 7/20 1 0  
Final Static Water Level 

Feet MSL 
c 

Date Dri l l ing Complclcd 

3/1 7/20 I 0 !Surface ElevaLiotl 
584.0 Feet MSL 
Local Grid Location Local Crid Origin 

State Plane 
l/4 or 

244,040 N,  2,6 1 6,437 E S I C  IN  
! /4 o f  Section , T N ,  R 

Lat _ ........ ·--� .. �- ... -.... -� ... � [] N 
Feel [J S 

Facility lD 

_s_,��,J�I�_ 
� -

2 
cs 

""' < 2 0 
•.• > Cl) 0 - 0 0 0 
-' "'  
(>() 
25 

(){) 
30 

�·· 3 

-� 4 

--- 7 

I County I Kewaunee 
�County Cmlc Civil Town/City/ or Village 
i 3 1 Kewaunee 

Soil/Rock Dcscriplion 
And Geologic Origin For 

Each Major Unit 

TOPSOIL/CAP MATERIAL 

!!. ' ·:::.!.( ll r'60ruXcliA:i>r�o sANi)csi>);- - - - � r-�� , ,fo_ 
\�1�e�!}�12_�·<:i.��� �!£1�.�)Eo_':Y.�)·-�'�t:.. ·-- __ _ ___ 1 
PEAT, dark brown to black ( I OYR 3/2), 
wet, so fl. '"' . ''·l 

�!. ':_: !!. 
� �  

� � 

ORC,ANIC SILl (OL), wllh shells, dat k  --e�-::-
�-· - .... ;· ··� i .. ··c, �, ..... ,-,- � �  -- - -c - - -- -· -- - - - [- -�--1'? 
-�,�ctllsll :�l�-(���� 4/I ), ��t, �cl� _ _ _ _  �� '-£� 
E.O.B. at I 0 feet bgs. I I 

I 

I I I I 
i I 

M2A 
I J)rillin�·. i'vlctholl i -
I Gcoprobc j l3oreh
.
olc DianKtcr I 2 . 1  inches 

[J I 

Feet r---- \\ · 

§ I hereby certifY that the infOrmation on this form is true and correct to the best of' my knowledge. �--·· 's�· ib�,,�,a7tt�,,�e------------------------------------�F�i,�-"�' --I'
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Stale or Wisconsin SOIL BORING LOG INFORiVIATION 
Depart men! of Natural Resources 

Watcrshcd/\Vastcwater D 
Rcmcdiation/Rcdcvclopmcnt D 

Waste rvlanagcmcnt [J 
Other D 

Form 4400- 1 22 

Page or 
Faci lity/Project Name 
Kewau11Cc Marsh 

Boring Drilled By: Name or crew chief ( flrst. last) and Finn 
Toni Kapugi 
On-Site Environmental Services 

WI Unique \Vel! No. IDNR Well !D No. I Common Well Name 

Local Grid Origin [] (estimated: D ) or Boring Location [:"SJ 
Statc l'lanc 244,0 1 7 N, 2,61 6,449 E S ICIN 

l /4 of 
Facility lD 

�<l!TI[li_e _ 

� "' -
� " 5 :... ;::: 2 � �  0 () 
"SIJ > 5 0 3 ;2  5 0 u co -"'--" ...l "' 

I /4 or Sec1ion T N. R 
j County I Kewaunee � I  Soil/Rock Dcscriptio11 

And Geologic Origin For 
Each Major Unit 

Liccnsc/Pennit/ivlonitoring Nu1nber Boring Number 

Date Drilling Started Date Drilling Completed 

311 7/20 1 0  311 7/20 1 0  
Final Static Water Level 

Feet MSL 
Surface Elevation 

Lat ·--" ·-�· ____ " 

0 ' " Long ____ ·----� ___ _ 

584.0 Feet MSL 
Local Urid l�ocation 

[] N 
Peel 0 S 

jCounty Code Civil Town/City/ or Vil lage I 3 1  Kewaunee 

-� E 
..c e "" '" 0 "' e 0 0 

:.<; i5 Cl -1 
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0 0:: 

I (J() 
cs .lll 

-
-

I 
� ·:.��8�3!Vc;ltA.I)F:i5 SANi)-(SI>j;- - -

" �-= �, 
\1�!�9��1�1 �����C�,_JI�!� �! �\�1.:... \�C.!:_ __ -� -·- _ J 
PEAT, dark brown to black ( l OYR 3/2), 
wet, soft. 
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M2B 
Drilling r'vkthod 

Geoprobe i Borehole Di<unetel I 2. I inches 

I J  E 
Feet i ."J \V 

§ I hereby certi l"y that the information on this form is true and correct to the best of my knowkdgc. 
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St<Jtc of Wisconsin SOIL BORING LOG INFORMATION 
Dcp<Jrtmcnt of N<Jtuml Resources Form 4400- 1 22 Rev. 7-98 

.l�QJ.tt�_T��: 

F<Jci l i ty/Project Name 
Kewaunee Marsh 

Watershed/Wastewater 0 
Remediation/Redevelopment D 

Waste Mmwgemcn( [] 
Other 0 

Licensc/Pennit/Monitoring Nun1ber 
Paoe of 0 

Boring Number 
M2C 

Boring Drilkd By: Name of crew chief ( first, last) and Finn D<llc Drilling Started !Date Drilling Completed 1Drilling :vk'thud 

Toni Kapugi I 
On-Site Environmental Services 3/1 7/20 1 0  3/1 7/20 1 0  I (jeopmbc 

WI Unique Well No. TDNR Well JD No. -r.'ommon Well Nan1e Final Static Water Level Surface Ekv<llion I Bon:hok Dia111eter 
Feet MSL 584.0 Feet MSL 2. 1 inches 

Local Crid Origin [J (estimated: 0 ) or Boring Location kXI r Local Crid Location I Lat ---� ___ _:. -·--·-
" 

State Plane 243,998 N, 2,6 16,463 E S !C iN  .. [] N [] to 
l/4 or I /4 of Section T N. R Long 0 " Feet 0 s Feet [] IV ' -· ---·--

Facility lD 1County I County Code Civil Town/City/ or Vi llage 
Ke\vaunee 3 1  Kewaunee 

Sample ::>_()_I_i ]'_J'(]_j�rt i es --
"' c � u 0 < "0 0 "-

" 
0 0 0 0 0. � u -� ?'  Cl; 0 " 0. S v  B 0 2 _;{__§ 0 u 

..l "' "' 0 
I (J() . 

cs 30 . . . ··· I . . 
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Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

I PEAT, dark brown to black ( 1 OYR 3/2), 
wet, son. 

1 - ... ·- - - ·- ·- - -· ... .... - ··- ··-· �- ..... .... --· •... ··-

1 POORLY GRADED SAND (SP), 
··-- --· ·- L  

;+-\medium grained, light yellow brown, \:vet 
• j rifA"Y� d3,l lJ,;;,;;n-tc1 iiECiZ Ci ovk 3h. ), 

wet, soft. 

- - - - - - - - - - - - - - - - - - - - - - - j.... ORGANIC SILT (OL), with shells, dark 
geenish gray (gley 1 4/1 ) , wet, son. 
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fu l hereby certify that the inf'orma1ion on !his fOrm is true and correct to the best of my knowledge. 
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"'���-----------------------,�����----�----------------------------------6 Signature Finn RMT, Inc. � 744 Heartland ·rrail 1\!ladison, \Vl 537 1 7  
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Tel: 600··0.\ ] .. -J .. jcj.J 
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?� This form is authori;.ed by Chapters 28 ! ,  283. 289, 2') l ,  2'J2. 2')3, 2'J5. and 2'J'J. Wis. Slats. Completion of this !Orm is mandatory. Failure to file this fonn n1uy � result in forfeiture of between S I 0 and S25,000, or imprisonment lOr up to one yeur. depending on the program and conduct involved. Personally i(kntif'iahlc 
� infonmttion on this fOrm is not intended to be be used lOr any other puqJOsc. NOTE: Sec instructions lOr more infOrmation. including where the completed rorm i •�uhl � �r•t � 



State of Wisconsin SOIL BORING LOG INFORMATION 
Departn1cnt of Natural Resources 

Watcrshed/\Vastewatcr D 
Remediation/RcdevelopmCilt D 

Waste Munagcmcnt D 
Other [J 

Form 1�400- 1 22 

Page of 

I··· 0 0 

Faci l ity/Project Name 
Kewaunee Marsh 

Liccnsc/PcrmiLIMonitoring Nun1bcr Boring Number 

Boring Dril led By: Name of crew chief (first, last) and Finn 
Dusty Harvey 

Date Drilling Started !Date Dri!ling Completed 
I 1 1 2/8/2009 On-Site Environmental Services 1 2/8/2009 

WI Unique Well No. 

Local Crid Origin 
State Plane 

1/4 of 
Facility ID 

Sample_ 

«! w -
;;: v 3 u � 0 t c. u u � �  "' > CiJ 0 ?:-::: v 5 v 0 ;di v '" -.l "' 

I (,() 
cs 9 

2 ()() 
cs 5 1  

IDNR \Vel l iD No. !Common Well Name Final Static Water Level 
Feet MSL 

Surface Elevation 
584.0 Feet MSL 
Local CJrid Location D (estimated: D ) or Boring Location !3J 

243,983 N, 2,6 1 6,473 E S I C'  IN  Lat __ " __ ' __ ... � [] N 
Feet 0 S 

" " "-
.s 
c. " 0 --

- I  

' 

-2 

-4 

�·· 5 
' ' 
··� () 
' ' 
-7 ' ' ' 
--8 -' ' 
--·9 
' ' ' ..... 1 0  

!14 of Section T N, R Long jCountv I Kewaunee 
Civil Town/City/ or Vi l lage 
Kewaunee 

Soil/Rock Description 
And Geologic Origin For 

Each M<\ior Unit Vl l; 
Vl :.:;, ·¥ c. � G 

"' 
3 

1 ORGANICS. . .. 1 ·· - - ;n;--;c: 
rrif\1·;-Witii orga!iics-

(woo(f m1d rc1ot - -
mass], dark brown IOYR 3/2, moist, soi1. 

- c)R:c'li\Nic' S!i��f(oi:);-,;:;;ifi she ITS atiCi- - - r- - -��-
trace organics, dark greenish gray GLEY I _,_,_ c; 
4/1 moist soil. cG"'-

' ' �··(7 

01. .:6:::­·--:�6· 
:6._-
---f; 

······��-··---�--
.. ·------�---�----�--- -

--- ___ :S E.O.B. at I 0 feet bgs. 

E 0 � 0: 
u "' 0 0 ;:; i:S "-

g I 

M2D 
Drilling i'vlcthod 

Geoprobc 1 Borehole Diameter 
I 2 . 1  inches 

[J E 
Feet I] IV 
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Q 
0 ;;: a 6  
CL 0  

� I ---L--�--L--L--------------------------�--L-_L __ J_ __ L__L __ � __ L--L--�-----§ I hereby certify that the information on this form is true and correct to the best of my knowledge. " cc����--------------------------------"�����-------�----------------------------------------------5 Signature Firm RMT I 1 ,  Tel: 608-8.1 1 -4.:1�-! o , t C.  
� 744 Heartl<lnd Trail Madison, W! 537 1 7 Fax: (l08-8J I 3334 0 -------------------------L--��������------------���� 
?.,• v This form is authorized by Chapters 28 1 ,  283, 289, 29 1 ,  292, 293, 295, and 299, Wis. Stals. Completion of this form is mandatory. Failure to Ilk this form may ffl rcsuH in l{wfciturc oCbctwccn S I O  and 525,000, or imprisonment for up to one year, depending on the program ami conduct involved. Personally idcntifi<lblc 
� in fOrmation on this form is not intended to be be used for any other purpose. NOTE: Sec instructions fOr more information. including where the completed !Orm 
§? should be sent 1_ � 



State or Wisconsin SOIL BORING LOG INFORMATION 
Department or Natural Resources 

Watershed/\Vastcwater D 
Remediation/Redevelopment D 

'vVastc Management D 
Other D 

Form 4400� 1 22 

Page of' 
Facil ity/Project Name 
Kewau11ee Marsh 

Boring Drilled By: Name or crew chief' (first, last) and Firm 
Toni Kapugi 
On-Site Environmental Services 

WI Unique Well No. IDNR \Vel ! 1D No. I Common Well Name 

Local CJrid Origin 
Stale Plane 

1 /4 of 
Facility lD  

0 (estimated: 0 ) or Boring Location [8] 
243,972 N, 2,6 1 6,485 E S IC  IN  

l /4 o r  Section T N, R I County 
I Kewaunee 

Liccnsc/Pcnnit/Mollitoring Number Boring Number 

Date Drilling Started Date Drilling Completed 

3/1 7/201 0  3/1 7/20 10  
Final S!atic Water Level 

Feet MSL 
Surlacc Elevation 

584.0 Feet MSL 
Local Grid LOC<ltion 

Lat ----� ____ 
' 

___ " 0 N 
Feel [] S Long 

Civil Town/City/ or Vi llage 
Kewaunee 

M2E 
Drilling Ml'lhod 

CJeoprobc 1 Borch
.
olc Diamcll'r 

I 2. I inches 

[] 
Feet [] 

E 
II 

_,San�. 
"' = 

Soil Propertie_s _ _  _ 
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" u 
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_§ � c. u Cl 0 
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2 (l() 
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··-· 5 . 

·- 8 

····· 9 
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Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

PEAT, dark brown to black ( I  OYR 3/2), 
wet, son. 

uo u 
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.. . �� :.: ';.::.: 
� �� 

:� :.:.:: 

� j :( :.:!� 
-;;___:: :.'.... 

" :�!!. 
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;:..!! {_ 
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·- ·- -- -- -c -· ..... ·- ..... .... .... ... ·- .... -· .. . .. ·- . .. ·-·-· - -,-; -I··��=. ' \ ORGANIC SILT (OL), with
. 
shells, darkj· ,  __ Ql_,_ t::--"'· I �rcenish gray (glcy1 411 ), wet, soil. i ifc)8 -;;(Tcli10eit>g:,� - · - -

-
-------

E � eo " � 3: i5 
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0 i;: e 
0. 

0 0 �· 
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" I I � I --��--L-_L ______________________ L_J_� __ L_-L�--�_L __ L_J_ ___ __ § I hereby certify that the inronnation on this form is true and correct to the best of my knowledge. 
" ���-----------------------------n�����------------------------------------------5 Signature Firm RMT, lnc. � 0 744 Heartland Trail Madison, W l 537 1 7  
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Tel: 608-K\ 1 -"J.-.).-1--l 

Fax: 60.'\--B.l 1 - :n 1.-1 

Si This form is authorized by Chapters 28 1 ,  283, 289. 29 1 ,  2n. 293, 295. and 299. Wis. Slats. Completion or this form is mandatory. Failure to f'i lc th1s f"onll 111;1) � result in forfeiture of" between S I 0 and S25,000. or imprisonment for up to one year. depending on the program and conduct involved. Personally idcntifi<lhk 
� information on this Conn is not intended to be be used lOr uny other pmvosc. NOTE: Sec instructions f"or more information, including where the completed form 
� should he sent. .2,4: 



State of Wisconsin SOIL BORING LOG INFORMATION 
Department or Natural Resources 

W<ltcrshcd/Wastcwatcr 0 
Remediatron/Rcdevelopmcnt [] 

Waste Management 0 
Other [] 

Form 4400- 1 22 Rev. 7-08 

Page or 
F<Jci!ity/Project Name 
Kewaunee Marsh 

Lieensc/Pennit/Monitori11g Nt1mbcr li 1 3oring Nt11nher I M2F 

,_ 0 "' g " 
oc z 0 

Boring Drilled By: Name of crew chief (first, last) m1el Firm 
Toni Kapugi 

Date Drilling St<Jrtcd Date Drilling Completed 

On-Site Environmental Services 311 7/20 1 0  3/1 7/2010 
WI Unique Well No. -

�·bNR Well iD No. I Common Well Name Fin<ll Static Water Level 
Feet MSL 

Surf�lCC Elevation 

Local Grid Origin D (estimated: D ) or l3oring Location [Z} 
State Plane 243,943 N, 2,6 1 6,5 1 1 F S iC  iN 

l /.cJ or l /4 or Section T N. R 

0 ' " Lat ____ __ ---···-

\) I II Long __ ___ -----· 

584.0 Feet MSL 
Local Grid Location 

U N 
Feet [] S 

Facility ID !County I Ke\:vc.nmcc 
I County Code Civil Town/City/ or Village 

_ §�_tllfl_i�_ 
u " 0. u 

-g �' 
3 ;2  
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2 
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� o;; 5 
< -o 2 u 
tiJ s c u CJ u 
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P. u 0 
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-· 2 
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-' 3 
-
--., 4 -
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-
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I 3 1  Kewaunee 

Soil/Rock Description 
And Geologic Origin For 

Each Major Unit 

P�:AT, dark brown to black ( I  OYR 3/2), 
wee soft 

'-�-�' '�-� 
'"' -· ... ·-· -· - -- -- - ·- -· -- - - - - - 1- .� --J"c�-'<, . 1  l POORLY GRADED SAND (SP), __ 'if_h-, '"<'1 

1medium grained, light brown, wet. / I"-' "-
PEA'i';diuibt:Owtllo G!,1CIZ 0 ov1� 3i2j� - " "-" 

f. 0. ,I wet, so t. -

-
oi{cA'J\iic siL1-(ol-;), \ioti1 shcHs,-cla;iZ --

t, � 

�.:.: � 
!! �  

0. �  
:: '� 

_-0:: 
greenish gray (giey 1 411 ), son, wet. 1 OL �?­

: .. I 0 �-------·--- ···-- ·-·------------------ -- - ,;:_:I;; 
E.O.B. at 10  feel bgs. 

Drilling \'ktllod 

(]eoprobc 1 Borch
.
olc Diamckr I 2 . 1  inches 

[J E 
Fect [] W 

- --_L�--�_L ______________________ L__L�--�_L __ L_J_� __ L__L __ __ fu I hereby certify that the information on this form is true and correct to the best of my knowledge. oc· ���-----------------------------,��------�--��-------------------------------------9 Signature Firm RMT, Inc. Td: ()()8-83 1 -<:1�44 �------------------------------------------_L ____ �74�4�H�ca�l�tl�a'�'u�·�r,�-a�ii�M�a�d�is�o'�'-�V�\'�1 �5�37�1�7�--------------------�F�ax�:�6�0�8�-8�J�I�-3�3�3�4 
�� v This form is authori;--.cd by Chapters 28 1 ,  283, 280. 29 I ,  292, 293, 295, and 299, Wis. Stats. Completion of this form is mandatory. Failure to fi le this form may m result in forfeiture of between S I 0 and S25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 
§§ information on this form is not intended to be be used for any other purpose. NOTE: See instructions f()r more information. including where the eomplctcd rorm 
� should be sent. 2>0 



State of Wisconsin 
Departme111 of Natural Resources 

\Vatcrshcd/\Vastewatcr D 
Rcmediation/Redcvclop1ncnt D 

Facility/Project Name 
Kewaunee Marsh 

Boring Drilled By: Name of crew chief (first. last) and Firm 
Dusty Harvey 
On-Site Environmental Services 

WI Unique Well No. TDNR We!! ID No. I Common Well Name 

Local Gid Origin 0 (estimated: 0 ) or Boring Location [Zl 
Statc l'larre 243,995 N, 2,6 1 6,487 E S IC/N 

1 14 or I /4 or Section T N R 

SOIL BORING LOG INFORMATION 

Waste Management D 
Other [] 

Form 4400- 1 22 

Page 

Rev. 7-98 

or 
License/Permit/Monitoring Number I Boring Number M3D 
Date Drilling Started Date Drilling Completed !Drilling :vlethod I Geoprobc 1 2/8/2009 
Final Static Water Level 

Feet MSL 

1 2/8/2009 

ISurf�tcc Elevation 
583.0 Feet MSL 

" /Local Grid Location 
Lat __ o -�- ----· 1 0 N 

1 ong . . . 
" I Fcct O S 

113oreh
.
ole Dimnctcr 
2. 1 inches 

1:::1 r 
Fc..,_·t r-] \V 

Facility 1D lCounty T�o
1
unty Code Civil Town/City/ or Vil lage 

Kewaunee Kewaunee 
_ San;r£.1<;__ 

'<l c v, u Soil/Rock Description 
c u 

;( "0 
g 

"- And Geologic Origin For u 2 ..= " 0. V> -� u 0 u -;9 �  .c Each Major Unit "Fn s ::: 6 u i. c -o  c 0 0 0. V> " ,,., _L;; u 0 
2i 

u 
6 

0 ..., "' 0 � ..., 
I 60 PEAT, with organics (wood and root :.....: !:.. 

cs 24 
. 

mass), dark brown l OYR 3/2, moist, soft. " � . 
. 
- I  � 0.. . 
. " {!! . 
. �'..!.:. ::.� . .. 2 I . r " � . 
. 0...'.: 0.. . 
-3 " � 
. {.!j_ 0_  . 
··4 " L!� . 

.. � 0.. . 

·- 5 !!. :�.!!. 
2 {)() . -0...'.!. �� cs 3(> 

. 
;, ::....:.� 

--(J 
0..�: �--. 
�' ::_'� 

- 7 - - - - - - - - - - - - - - - - ..... ·-·· .•.. -- ·-· ·-· ·+ - -*"� � ORGANIC SILT (OL), with shells and -:0·:.. . 
. trace organics, dark greenish gray GLEY1 G-C:, 
·- 8 4/l ,  moist, soft. cc;-_ 
. I�J? 
. OL .:6 .. -
---9 c-:b I c6..c 
. -��� . 
··· ] (] -----��-----��---- ·--�·---------·--·-·-··· ···-··--

E.O.B. at 1 0  feet bgs. 

E 0 t/) u: 
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� i5 0: 
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1-- _�ogil Propertie-l-··· 

� I . Vl I 
Z:· � -5  2 c :g i5._ t:D � "0 � c: 3 "::i "' < 0 0 2 0 g 0" j " "0 
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0 c �· 
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§ I hereby certify that the information on this fOrm is true and correct to the best of my knowledge. �o--�-�------------��---��-��------------------------8 Signature Finn 
g t; 
ro 

RMT, Inc. 
7.j4 Heartland Trail Madison, \VI 537 17  

Tel: WS-83 1 -,�44'-1 
Fax: W.S-B3 1 -·3.l34 

g; This form is authoriz:cd by Chapters 2g 1 ,  283, 281), 29 1 ,  292. 293, 295, and 21)9, \-Vis. Stats. Completion of" this form is mandatory. Failure to file this form 111<1)" & result in forfeiture of between S I 0 and S25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally idcnlill<lhlc 
� information on !his form is not intended !O be be used for any other purpose. NOTE: Sec instructions for more information. including where the con1plckd f�mn 
� should be sent. 3\ 



State or Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources 

Watershcd/W<rstcwater 0 
Remediation/Redevelopment [] 

Waste Management 0 
Other 0 

Form 4400- 1 22 Rev. 7-98 

0 

Faci l ity/Project Name Licensc/Pcnnit!Monitoring Number Boring Number 
Kewaunee fvlarsh M4D 

Boring Dril led By: Name or Ct"C\V chief' (first, last) aild Firnl Date Drilling Started !Date Drilling Completed Drilling i"vlethod 
Dusty Harvey I I On-Site Environmental Services 1 2/8/2009 1 2/8/2009 Gcoprobc 

WI Unique Well No. IDNR WcJI ID  No. I Common Well Name Final Static \Vater Level Stuface Elevation I Borehole Diamdcr 
Feet MSL 583.0 Feet MSL 2 . 1  inches 

Local Grid Origin 0 (estimated: [] ) or Boring Location IZJ I Local Grid Location 
Lat ____ " __ ' --·-·-

" 
State Plane 244,003 N, 2,6 1 6,502 E S IC  IN  ··

-
-

0 N 1-l I' u 
I /4 of' 1/4 of' Section T N, R Long 0 " Feet 0 s Feet [] w , 

Facility ID I County ��o
1
unty Code ! Civil Town/City/ or Vi11age 

Kewaunee I Kewaunee 

§,<lJllpjc_j 
"' II I __ 

--
, ?<liL l'�'.'E_crt IC_". ___ _ 

"' u Soil/Rock Description 
0 I u < ·o g "- And Ccologic Origin For u '" 0 lL� " u - I V> "' s I "' Each Major Unit u c r  c;) � c. = -..., " u 0 U) 

.� c u Pi u 2 <'3  -l "' 0 :.:.::> 
I 60 PEAT, with organics (wood and root -

cs () .. mass), dark brown 1 0YR 3/2, moist, soil. -
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-· 2 
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-4 . 
-

2 60 -· 5 
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-·- 6 

- 7 
- r- -... oR.ciAi\iTCs!Cf(clL):-,;-;itll s1iciG ;;,](! - - -
· � 8 trace organics, dark greenish gray GLEY I -
- 41 1 ,  moist, sol\. -
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-
.. 
-

I 1 0 ··��-�- ··-· ····----�·�-·�-�-- --

I E.O.B. at 1 0  feet bgs. 
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§ ! hereby certifY that the information on this rorm is true and correct to the best of my knowledge. 
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8i This fonn is authori;.ed by Chapters 28 I ,  283, 289, 29 1 ,  292, 293, 295. and 299, Wis. Slats. Completion of this fOrm is mandalo1y. Failure to file this f"onn tllay ffl result in fOrfeiture of' between S I 0 and $25,000, or imprisonment for up to one year, depending on the program and conduct involved. Personally identifiable 
� information on this form is not intended to be be used for any other purpose. NOTE: Sec instructions lOr more information, including where the completed li.Jrtll 
� should be sent 3� 



State of Wisconsin 
Department of Natural Resources 

Faci l ity/Project Name 
Kewaunee Marsh 

Watershed/Wastewater D 
Remediation/Redevelopment D 

Boring Drilled l3y: Name of crew chief(first, last) and Firm 
Toni Kapugi 
On-Site Environmenlal Services 

WI Unique Well No. IDNR Well ID No. I Common Well Name 

Local Grid Origin IJ (estimated: 0 ) or Boring Location IZJ 
State Plane 244,064 N, 2,61 6,488 E S /CiN 

I /4 of l /4 ofSection , T N. R 
Facility !D I County 

Kewaunee 
SamJ!e 

---� 
�

···-··-· 

"" � ,; Soil/Rock Description 
-' � 0 
;;: � � "- And Geologic Origin For � 

.s " � 
p >· � L; E:\rch Major Unit CiJ E ;;  0 � c. " u .£ :Z §  u 0 

...J "' "' 0 

SOIL BORING LOG INFORiVIATION 

Waste Management 0 
Other 0 

Form 4400- 1 22 Rev. 7-98 

' o  

License/Permit/Monitoring Number Boring Number 
M S A  

Date Drilling Started Date Drilling Completed I Drilling ivkthod 

I Geoprobc 3/1 7/20! 0  3/1 7/201 0  
Final Static Water Level Surl�rce Elevation I Borehole Diamctl.'r 

Feet MSL 582.0 Feet MSL 2 . 1  inches 

I Local Grid Location 
Lat __ " __ ' �-�----�· D N [] L 

Long " " Feet [] s Fl.'et [] IV -

I County Code 
3 1  I Civil Town/City./ or Vil lage 

Kev,raunee 
--·-·-

Soil Properties 
,_,,_,_,--·........,-·--- ·--- ··-··· 

I 
0 " 

· ;;; � " � 2 2:' U) -� 0 o ->=  0 
§ <:;:: 

'- OiJ " 8 " u � L; "- � c  ;;; 'f; " c 0 M 0 0 � c § U) ro M -,; o c u 'i3  g v E ro '0 �· cY h 0 � 0 0 h 2 ::i ::i 0: 0 ::J CJ ...J "- u Vi  L; "- "' L; 
I 60 PEAT, dark brown to black ( I  OYR 3/2), � �  

cs 30 -
wet, soft !.! :.:..:� 

� [  � :.:... 
" )� 
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- 2 :.:.:: :.'... 
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- �_!� 0_ -
- 3 !.! ��: 

-0..!.!. ,. 
-.... 4 " � 

� :.:... 
-

:- 5 " ��:' 
2 (l() :� L cs 55 -

- " �:..:., 
-- (J ;:.!:, ��-

-
[- - -- -- --

-
- - - .. - -- ·- -- ·-- - ... .... - -- - - - - r--'0·� ORGANIC SILT (OL), with shells, dark 

-- 7  greenish gray (glcyl 4/1 ), wet, soli. ·_:Tor -

-
·:c;;-:_ ,--�(7 - 8  .:6 __ :-

- OL �_6 
- .'6_:-- ��_c -9 
- '(';,.._:-lr�-0 
- Ii:c?: -- 1 0  ----�"-··--� � ..... 

E.O.B. at 1 0  feet bgs. I 
I I 

I I § I hereby certify that the information on this form is true and correct to the best of' my knowledge. 
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Kewaunee Marsh 
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State of Wisconsin SOIL BORING LOG INFORMATION 
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State of Wisconsin 
Dcpmtmcnt of Natural Resources 

Facility/Project Name 

Watershed/Wastewater D 
RcmcdiatiotJ/Redcvclopmcnt D 

Kewaunee Marsh 
Boring Drilled By: Name of crew chief (first. lasl} and Firm 
Toni Kapugi 
On-Site Environmcnral Services 
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Form 4400-I 22 Rev. 7-98 

Paoe of 2 " 
License/Permit/Monitoring Number Boring Number 
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State of Wisconsin 
Dep<.u1nlcnt of'Natun.Jl Resources 

SOIL BORING LOG INFORMATION SUPPLEMENT 
Form 4400- 1 22A 

Boring Number 
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State of Wisconsin 
Depar1mcnt of Natura! Resources 

Watershed/Wastewater 0 
Rcm!XIiation/Redcvelopment 0 

Waste Management 0 
Other 0 

SOIL BORING LOG INFORMATION 
Form 4400- 1 22 Rev. 7-08 

Page of 
Faci l ity/Project Name 
Kewaunee Marsh 

Liccnsc/Pcnnit!Monitoring Number Boring Number 

Boring Drilled By: Name or crew chief ( first, last) and Firm 
Toni Kapugi 
On-Site Environmental Services 

WI Unique Well No. IDNR Well lD No. I Common Well Name 

Local Grid Origin 0 (cstimah.:xl: 0 ) or Bm1ng Location [ZJ 
State Plane 243,975 N, 2,6 1 6,552 E S /C/N 
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State of Wisconsin SOIL BORING LOG INFORMATION 
Department of Natural Resources Form 4400- 1 22 Rev. 7 .. l)g 

g_QtJW.Jq: Watershcd/\Vastewater [] 
Remediation/Redevelopment [] 

Waste Management [] 
Other [] 

Faci l ity/Project Name 
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Boring Drilled 13y: Name of crew chief (first. bst) and Firm 
Toni Kapugi 

Date Drilling Started Date Drilling Completed I Drilling ivkthod 
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Soi l/Rock Description 
/\nd Geologic Origin For 

Each M:�or Unit 

PEAT, dark brown to black (1 OYR 3/2), 
\:Vet, son. 

-·- oncA"N"Ic sii Y(o1�;";;til shciis, cla;rj­
greenish gray (gley1 4/1 ), moist, ��1l: .... 

_ 

.. 
_ 

E.O.B. at 8 feet bgs. 
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E 0 " " 0> ::i 0: "-

I I � I hereby certify that the infonnation on this form is true and correct to the best of my knowledge. " cc��-----------------------------,��---------------------------------------------------· 9 Signature Finn RMT, Inc. Tel: 608-83 ! ·•l•·l·-1'1 0 

� ------------------------"---7�4�4�!·-[�c�al�t�!a�n�d�l�-,�a�i l�M�a�d�is�o�n�, �IV�l�5�3�7�!�7------------------------1��,�,,�·:�6�0�8�-8�'J�I�.�)J�3�·l. 
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g; This form is authorized by Chapters 28 1 ,  283, 289, 29 1 ,  292, 293, 295, and 299, Wis. St<1ts. Completion of this fOrm is mandatory. Failure to file this form ma_y � result in forfeiture of between S I 0 and $25,000, or imprisonment fOr up lo one year, depending on the program and conduct involved. Personally idcnli liable 
� inrormation on this f'orm is not intcndeJ to be be used f�w any other purpose. NOTE: Sec instructions fOr more information, including where the completed form 
� should be sent. l/0 



,_ 

State of Wisconsin 
Department of Natural Resources 

\Vatershcd/Wastcwatcr 0 
Rcmcdiation/Rcdcvclopment D 

Facil ity/Project Name 
Kewaunee Marsh 

Boring Drilled By: Name of crew chieC(f!rsL last) and Firm 
Toni Kapugi 
On-Site Environmental Services 

WI Unique Well No. 

Local Grid Origin 
Stale Plane 

!14 of 
Facility ID 

Sample 

"' 2 " 
" 'V 0 " < � I  � t c. u 72 ?' §l 0 " S -o  u 0 z s  0 " 2i ...l "' 

I DNR Well lD No. !Common Wc11 Name 

0 (estimated: D ) or Boring Location [3J 
244,006 N, 2,(> 1 6,623 E S I C  IN  

1 14 o f  Section N R 
I County 
I Kewaunee 

Soil/Rock Description 
And Geologic Origin For 

Each 1Yiajor Unit 

SOIL BORING LOG INFORMATION 

IV"tc Management D 
Other D 

Form 4400- 1 22 Rev. 7-!JS 

Page of 
Liccnsc/Pcrrnit!Monitoring Number 1 Boring Number 

I M7E 
Date Drilling Started Date Drilling Completed 

311 7/20 1 0  311 7/20 I 0 
Final Static Water Level 

Feet MSL 
1Surl�1ce Elevation I 582.0 Feet MSL 

Lat __ " __ ' _ ____ " 
Long __ " __ '_ ----�· 

Local Grid Location 
0 N 

h:ct D S 
jCounty Code Civil Town/City/ or Vil lage 

Kewaunee 1 3 1  

vo � E 0 
u -t e c;: '" " "' 0 vo � 0 0 ::::: i5 ::J (J ...1 0. 

I Drilling i'vkthod 
I I Geoprobc 1 Borehole Diameter I 2 .  I mchcs 

[J E 
h::..:l ! J \\ 

</; 

� c. F­O e  n-:: v 
I 48 

cs 24 
!'EAT, dark brown to black ( I OYR 3/2), 
wet, soii. 

, 
" 

' ' 
::..:� 

::- 1 0 �  
" ,1 1, 

� ,_ 

:� � 
,1 1, � 

- .l  ,, �_:: 
-

0 �  .. 
-· 4 2 48 " 0 

cs 24 -. 
-·5 
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I ·-· (J 

'"' j ·:,�· ·�j '.! 0  
� �  . " � 

-..... 7 ,.:� �-�· 
-
-
- r ���: 
-

-· 8 -----·----·--------·--·-·-·-·------��� 
E.O.B .  at 8 feet bgs. 
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-§ 1 hereby ccrti f�v that the inCormation on this fOrrn is true and correct to the best of my knowledge. 
§7S"ig�,,�,�"�"-�,------------------,"F"ir�,11�I-<_M_'l-,,-l-n-c-.

---------------------.l-.c-I :-6-IJ-8--S-:t-l ---l
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m C.:' This form is authorized by Chapters 28 1 .  283, 289. 29 1 .  292, 293, 295, and 299, \Vis. Sta!S. Completion or this form is mandatory. Failure to !llc this fOrm ma) � result in forfeiture or between S I 0 and S25,000, or imprisonment for up to one year. depending on the program and comluct involved. Personally idcnti riab!c 
� infOrmation on this forrn is not intended to be be used for any other purpose. NO'IT�: Sec instructions for more information. including where the compkkd i"unn 
� should be sent. 4 /  



� 

State of Wisconsin 
DcpartlllCnt or Natural Resources 

Faci l ity/Project Name 

Watershed/Wastewater 0 
Rcmcdiation/Rcdcvclopmcnt [] 

Kewaunee Marsh 
Boring Drilled By: Name of crew chief (first, last) und Firm 

Toni Kapugi 
On-Site Environmental Services 

WI Unique \:Veil No. IDNR Wei l iD No. !Common \:Vell Name 

Local Grid Origin 0 (estimated: 0 ) or Boring Location lZJ 
State Plane 244,004 N,  2,6 1 6,670 E S IC  IN 

l /4 of 1/4 of Section , T N. R 
Facilily lD I County 

Kewaunee 
- -�_3_111pl_<C _ 

'6 � � 0 Soil/Rock Dcscriplion 
"" = 0 � '" And Geologic Origin For 0 < � 0 ..= " 0. z c  "' u u Each Major Unit CiJ 0 � ·S § �  5 u 2 c. '" u Z §  -' "' "' 0 

SOIL BORING LOG INFORMATION 

Waste Management [] 
Other D 

Form 4400- 1 22 Rev. 7-98 

0 

License/Permit/Monitoring Number Boring Number 
M8E 

Date Drilling Started Date Drilling Completed Drilling Mcthnd 

31 1 7/20 1 0  311 7/20 1 0  Geoprobe 
Final Static \Vater Level !Surface Elcvatio11 1 13on:holc Di<II1Jcter 

Feet MSL 582.0 Feet MSL 2 .  I inches 

I Local Cirid Location 
0 " Lat --- -�- -�--- [J N r··�l I' I !___ __ , 

Long " 0 Feet [] s Feet [J w 

ICounly Code Civil Town/City/ or Village 
3 1  Kewaunee 

Soil Pnpertics ___ 

0 > " -� E 0 " 2 :::,. Vl -� o "'  0 
e r;: P. CrJ 0 £ 2 :� E u "E. "' ·- X 0 � '" 0 - 0 0 0 c E "' e "' " ro 0 0 0 g v E ro � n 0 0 0 " 8 ;:) 0 ..J ;:; 6 0:: v til  2' u ;; ;; 0:: 0 "- "' 

I 48 PEAT, dark brown to black ( I OYR 3/2), I ·-· -· I cs 22.5 moist, soil. " �.!.: 
· - I I � 0__ 
-- :: ;�.:0 I -

- 2  � j - 11 ,1 1/ I .. I - :."..!.� {_ I -3  " 0.!! -
-

0. :: I I ! 
.•. ,, �-� ��i.· I I 

2 48 - As above. wet I cs 43.2 "z_\.!!_ {_ -
··- 5 >, :.:..!:: 

0_ {_  - " o:.!.! 
- (, �':.!! � .. -

" 0. -
···· 7 0_ 0__ -
- ' 0_� 
�--- 8 ·�-----·-···--···-·--�---·-----�-- ·----------------�.---------------- ---·- �--�,._..i: I E.O.B. at 8 feet bgs. I I I 

I 

I 

I I 
i3 J hereby certify that the information on this form is true and correct to the best of my knowledge. 
�'S�i�_QI�"�"�"���c--------------------------------------cl�:i�n�,,c-R
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c---------------------------------------------------------­

,_ , nc. Tel: 608-·83 1  .iJcJcl-'� � 8 ______________________________________________ L_ ____ 7�4�4�H�c�al�·tl�a�IK�I�·I�'r�ai�I�M�a�d�is�o�n,�\�\�'1�5�3�7�1�7 ______________________ _cl�;���x�>�6�0�8-�-8�l�l�- :�)3�- 3�· 1 
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State of Wisconsin 
Dcpatimcnt of Natural Resources 

Vhllcrshcd/Wastcwatcr D 
Remcdiation/Rcdevc!opmcnt 0 

Waste Management D 
Other 0 

SOIL BORING LOG INFORMATION 
Form <:1400- 1 22 Rev. 7-98 

Page of 
Facil ity/Project Name 

Kewaunee Marsh 
Liccnsc/Pcrmit!Mollitoring Number Boring Number 

Boring Drilled By: Name of crew chief ( first, last) and Firm 
Toni Kapugi 
On-Site Environmental Services 

\-VI Unique Well No. 

Local Grid Origin 
State Plane 

I /4 of' 

]DNR Wcll lD No. I Common Well Name 

0 (estimated: 0 ) or Boring Location [Zl 
243,969 N, 2,61 6,703 E S IC  IN 

l /4 of' Scction T N, R 

Date Drilling Started 

311 7/20 1 () 
Final Static Water Level 

Feel MSL 

Long 

Dale Drilling Completed 

3117/20 10  
Surface Elevation 

582.0 Feet MSL 
Lond Grid Location 

O N  
Feet [J S 

Facility ID !County I Kewaunee 
!County Code 
1 3 I 

Civil Town/City/ or Vil lage 
Kev.launee 

_ §�.':'-
u " � -;9 ?:' 5 -o  �� I 

cs 

2 
cs 

«l c 

;( -o u 
� " 
'" � 0 ij u 

u 
,_) "' 
48 
1 4.4 

� u u 5 "-0 c u 
" � D. 0 

2i 
u Ct 

-
-

- I  
-

--2 

"' 3 

1-4 

- (, 

Soil/Rock Description 
And Geologic Origin For 

Each tV1"<\jor Unit 

PEAT, dark brown to black ( I  OYR 3/2), 
wet, soft. 

Cap material present from I - I .3 feel bgs. 

As above very wcl fi·om 4-6.5 feet bgs. 

E.O.B. at 8 feet bgs. ·
---·--- ·�---·-ll 

</0 
u 
Vl ::J 

� E Ct � 1;: P. Sh � '" " � e 0 3: 0 (J ,_) "-
:......! � 
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:.:� ::.. 
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:.:.:, L 
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:.:..!� ,, 

:� :.:..� 

� >' 

" :.:..!: 

� ,, 
" :."...!..!. 
,1 1, ;' 

M9F 
I Drilling Method 

i Geoprobc 
! l3orchok Diallll'lcr I 2. I inches 

[] I 

FL\.'l r·-·-, \\ 

__ _L�--�_L ______________________ L__L�--�_L __ L_J_� __ L__�----§ I hereby certify that the infOrmation on this fonn is true ami correct to the best of my knowledge. � -s"·;-g�n�at�u�,.,�.�����������----------------'"Fl-.r�n,---1<-M-
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 

Green Bay. WI 54302 

December 29, 2009 

BOB STANFORTH 
RMT MAD ISON 
744 Heartland Trail 
Madison, Wl 537 1 7 1 934 

RE: Project: 720 1 . 1 0  KEWAU N E E  MARS H 

Pace Project N o . :  4026525 

Dear BOB STAN FORTH: 

Enclosed are the a nalytical results for sample(s) received by the laboratory on December 1 5, 2009. 
The results relate only to the samples included in this report. Results reported herein conform to the 
most current N E LAC standards, where applicable, unless otherwise narrated in  the body of the 
report. 

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

S incerely, 

'7-� [X "h.-u-.fJ(X�-'""'··<-"dSJ'-
Tod Noltemeyer 

tod . noltemeyer@pacelabs.com 
Project Manager 

Enclosures 

cc: ALEX GOERGEN, RMT - MADISON 

REPORT OF LABORATORY ANALYSIS 

Tllis r·eport sl1all not be reproduced. except in lull. 
witl1oul tile written consent of Pace Analytical SeNices, Inc 

(920)469-2436 

Page 1 of 52 



,,>«,.4-::i) .� / //�ce Analytical " 
I'IIWt.pawJat;s.com 

CERTIFICATIONS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Green Bay Certification IDs 
California Certification #: 09268CA 
Florida/NELAP Certification #: E87948 
Illinois Certification #: 200050 
Kentucky Certification #: 82 
Louisiana Certification #: 04168 
Minnesota Certification #: 055-999-334 
New York Certification #: 1 1 887 

New York Certification #: 1 1 888 
North Carolina Certification #: 503 
North Dakota Certification #: R-150 
South Carolina Certification #: 83006001 
Wisconsin Certification #: 4051 32750 
Wisconsin DATCP Certification #: 1 05-444 
1 2 4 1  Bellevue Street Green Bay, WI 54302 

REPORT OF LABORATORY ANALYSIS 

This repo11 shall not lle reproduced, except in full. 
without the written consent of Pace Analytical Services, Inc . .  

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Page 2 of 52 

t 



\\WN.pace/abs. com 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD Sample ID 

4026525001 81 0-0-2' 

4026525002 81 0-2-4' 

4026525003 81 0-4-6' 

4026525004 81 0-6-8' 

4026525005 81 0-8-10' 

4026525006 81 0-10-12' 

4026525007 81 0-12-14' 

4026525008 81 0-15-19' 

4026525009 81 0-19-20' 

4026525010 81 E-0-2' 

4026525011 81 E-2-4' 

4026525012 81 E-4-6' 

4026525013 81 E-6-8' 

4026525014 81 E-8-1 0' 

4026525015 81 E-10-12' 

4026525016 81 E-12-14' 

4026525017 81 E-14-16' 

4026525018 81E-16-19' 

4026525019 81E-19-20' 

4026525020 82A-0-2' 

4026525021 82A-2-4' 

4026525022 82A-4-6' 

4026525023 82A-6-8' 

4026525024 82A·8·10' 

4026525025 82A-1 0-12' 

4026525026 82A-12-14' 

4026525027 82A-14·15' 

4026525028 828-0-2' 

4026525029 828-2-4' 

4026525030 828-4-6' 

4026525031 828-6-8' 

4026525032 828-8-10' 

4026525033 828-10-12' 

4026525034 828-12-15' 

4026525035 828-15-19' 

4026525036 828-19-20' 

4026525037 82C-0-2' 

SAMPLE S UMMARY 

Matrix Date Collected Date Received 

Solid 1 2/1 0/09 1 3 00 1 2/15/09 08:55 

Solid 12/1 0/09 13:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 13:00 1 2/ 1 5/09 08:55 

Solid 12/1 0/09 1 3:00 12/1 5/09 08:55 

Solid 1 2/10/09 1 3:00 1 2/1 5/09 08:55 

Solid 1 2/1 0/09 1 3:00 1 2/1 5/09 08:55 

Solid 12/1 0/09 1 3:00 1 2/ 1 5/09 08:55 

Solid 12/1 0/09 1 3:00 12/15/09 08:55 

Solid 12/1 0/09 1 3:00 1 2/1 5/09 08:55 

Solid 12/1 0/09 13:00 12/1 5/09 08:55 

Solid 1 2/10/09 1 3:00 12/1 5/09 08:55 

Solid 12/1 0/09 1 3:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 1 3  00 12/1 5/09 08:55 

Solid 12/10/09 1 3:00 12/15/09 08:55 

Solid 12/1 0/09 1 3 00 12/15/09 08:55 

Solid 1 2/1 0/09 13:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 1 3:00 1 2/ 1 5/09 08:55 

Solid 1 2/10/09 1 3:00 1 2/1 5/09 08:55 

Solid 1 2/1 0/09 1 3:00 1 2/1 5/09 08:55 

Solid 12/1 0/09 13:00 1 2/1 5/09 08:55 

Solid 1 2/10/09 1 3:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 1 3:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 1 3  00 1 2/15/09 08:55 

Solid 12/1 0/09 1 3:00 12/15/09 08:55 

Solid 12/1 0/09 1 3:00 1 2/15/09 08:55 

Solid 12/1 0/09 1 3:00 1 2/1 5/09 08:55 

Solid 12/1 0/09 1 3:00 1 2/1 5/09 08:55 

Solid 12/10/09 1 3 00 12/15/09 08:55 

Solid 1 2/10/09 1 3:00 12/1 5/09 08:55 

Solid 1 2/1 0/09 13:00 1 2/15/09 08:55 

Solid 1 2/10/09 1 3:00 12/1 5/09 08:55 

Solid 1211 0/09 1 3:00 1 2/ 1 5/09 08:55 

Solid 12/1 0/09 13:00 1 2/ 1 5/09 08 55 

Solid 1 2/10/09 1 3:00 1 2/1 5/09 08 55 

Solid 12/1 0/09 13:00 1 2/1 5/09 08:55 

Solid 12/1 0/09 13:00 12/1 5/09 08:55 

Solid 12/1 0/09 1 3:00 12/1 5/09 08:55 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. except in full, 
without the written consent of Pace Analytical Se1vices. Inc 

'hel�� , 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)<169-2<136 

Page 3 of 52 
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"""''��'% �' J 
I /fflce Analytical ' 

\'llWI,PilCelabs. com 

SAMPLE S UMMARY 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD Sample ID Matrix Date Collected Date Received 

4026525038 82C-2-4' Solid 1211 0109 13:00 12115109 08 55 

4026525039 82C-4-6' Solid 1211 0/09 1 3:00 12/15/09 08:55 

4026525040 82C-6-8' Solid 1211 0109 1 3:00 12/1 5/09 08:55 

4026525041 82C-8-10' Solid 1211 0109 1 3:00 1 211 5109 08:55 

4026525042 82C-10-12' Solid 12110109 1 3:00 12115109 08:55 

4026525043 82C-12-14' Solid 1211 0109 1 3  00 1 211 5109 08:55 

4026525044 82C-14-20' Solid 1211 0109 13:00 1 2/ 1 5/09 08:55 

4026525045 82D-0-2' Solid 1 211 0/09 1 3:00 12/15/09 08:55 

4026525046 82D-2-4' Solid 1211 0109 1 3:00 12115109 08:55 

4026525047 820-4-6' Solid 1211 0109 13:00 12/1 5/09 08:55 

4026525048 820-6-8' Solid 12/1 0109 1 3  00 1 2/1 5/09 08:55 

4026525049 820-8-10' Solid 1211 0109 1 3:00 12/1 5/09 08:55 

4026525050 82D-10-12' Solid 1211 0/09 1 3  00 1 211 5109 08:55 

4026525051 820-12-14' Solid 12/1 0109 13:00 12/1 5/09 08:55 

4026525052 82D-14-15' Solid 1211 0109 13:00 12/15/09 08:55 

4026525053 820-15-17.5' Solid 12110109 13:00 12/15/09 08:55 

4026525054 820-17 .5-20' Solid 12110109 13:00 12/15/09 08:55 

4026525055 820-20-25' Solid 1 211 0109 13:00 12115109 08:55 

4026525056 82E-0-2' Solid 12110/09 13:00 12/15/09 08:55 

4026525057 82E-2-4' Solid 1211 0109 13 :00 1211 5109 08 55 

4026525058 82E-4-6' Solid 1211 0109 1 3:00 1 2/1 5/09 08:55 

4026525059 82E-6-8' Solid 1211 0109 13:00 12/15/09 08:55 

4026525060 82E-8-10' Solid 12110109 1 3  00 12/1 5/09 08:55 

4026525061 82E-10-13.8' Solid 1211 0109 13:00 1 211 5109 08:55 

4026525062 82E-13.8-15' Solid 1211 0109 13:00 12/1 5/09 08:55 

4026525063 82E-20-23' Solid 1211 0/09 13:00 1 211 5109 08:55 

4026525064 82E-23-25' Solid 1211 0109 1 3:00 12/15/09 08:55 

4026525065 82F-0-2' Solid 12110/09 1 3:00 12/15/09 08:55 

4026525066 82F-2-4' Solid 1211 0109 1 3:00 1211 5109 08 55 

4026525067 82F-4-6' Solid 1211 0/09 1 3:00 12/1 5/09 08:55 

4026525068 82F-6-8' Solid 1211 0109 1 3  DO 12/15/09 08:55 

4026525069 82F-8-1 0' Solid 1211 0109 1 3:00 1 2/1 5/09 08:55 

4026525070 82F-10-12' Solid 1211 0109 13:00 1 211 5109 08:55 

4026525071 82F-12-13.8' Solid 1211 0109 13:00 1 211 5109 08:55 

4026525072 82F-1 3.8-15' Solid 12/1 0109 1 3:00 12/1 5/09 08:55 

4026525073 82F-15-16' Solid 1211 0109 13:00 1 211 5109 08:55 

4026525074 82F-16-20' Solid 1 211 0109 13:00 12/1 5/09 08:55 

REPORT OF LABORATORY ANALYSIS 

Tllis report sllall no\ l)e reproduced, except in futt. 

without the written consent of Pace Analytical Services, Inc 

fh����-: 
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Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD Sample ID 

4026525075 82F-23-25' 

4026525076 82F-25-30' 

4026525077 830-0-2' 

4026525078 830-2-4' 

4026525079 830-4-6' 

4026525080 830-6-8' 

4026525081 830-8-10' 

4026525082 830-10-12' 

4026525083 830-12-14' 

4026525084 830-14-16' 

4026525085 83E-0-2' 

4026525086 83E-2-4' 

4026525087 83E-4-6' 

4026525088 83E-6-8' 

4026525089 83E-8-10' 

4026525090 83E-1 0-1 2' 

4026525091 83E-12-14' 

4026525092 83E-14-16' 

4026525093 83E-16-20' 

4026525094 83E-20-25' 

4026525095 M20-0-2' 

4026525096 M20-2-4' 

4026525097 M20-4-6' 

4026525098 M20-6-8' 

4026525099 M20-8-10' 

4026525100 M3D-0-2' 

4026525101 M30-2-4' 

4026525102 M30-4-6' 

4026525103 M30-6-8' 

4026525104 M30-8-10' 

4026525105 M4D-0-5' 

4026525106 M40-5-7' 

4026525107 M40-7-10' 

4026525108 MS0-0-5' 

4026525109 M50-5-7' 

4026525110 MS0-7-10' 

SAMPLE SU MMARY 

Matrix Date Collected Date Received 

Solid 1211 0/09 13:00 1211 5109 08:55 

Solid 12110109 13:00 1211 5109 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0/09 13:00 1211 5109 08:55 

Solid 1211 0/09 13:00 1211 5109 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 1211 5/09 08:55 

Solid 12110109 13:00 1 211 5109 08:55 

Solid 12110109 13:00 1 211 5109 08:55 

Solid 12110109 13:00 1 211 5/09 08:55 

Solid 12110/09 13:00 12/1 5/09 08:55 

Solid 12110109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 12110109 13:00 1211 5109 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0109 13:00 1 2/1 5/09 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 12110109 1 3:00 1 2/1 5/09 08:55 

Solid 1211 0109 1 3:00 1211 5109 08:55 

Solid 1211 0109 1 3:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0109 1 3:00 1 2/1 5/09 08:55 

Solid 1211 0109 1 3:00 1 2/1 5/09 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 12/1 5/09 08:55 

Solid 1211 0109 13:00 1 2/1 5/09 08:55 

Solid 12110109 13:00 12/1 5/09 08:55 

Solid 1211 0/09 13:00 1 2/1 5/09 08:55 

Solid 1211 0/09 13:00 1211 5109 08:55 

Solid 1211 0/09 13:00 1 2/1 5/09 08:55 

Solid 1211 0109 13:00 1 211 5109 08:55 

Solid 1211 0/09 13:00 12/1 5/09 08:55 
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Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD 

4026525001 81 0-0-2' 

4026525002 81 0-2-4' 

4026525003 81 0-4-6' 

4026525004 81 0-6-8' 

4026525005 81 0-8-10' 

4026525006 81 0-10-12' 

4026525007 81 0-12-14' 

4026525008 81 0-15-19' 

4026525009 81 0-19-20' 

4026525010 81 E-0-2' 

4026525011 81 E-2-4' 

4026525012 81 E-4-6' 

4026525013 81 E·6·8' 

4026525014 B1E-8-10' 

4026525015 81 E-10-12' 

4026525016 81 E-12-14' 

4026525017 

4026525018 

4026525019 81 E-19-20' 

SAMPLE ANALYTE COUNT 

Method 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 0297 4-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 0297 4-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

REPORT OF LABORATORY ANALYSIS 

Tt1is report shall not be reproduced. except in full, 
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DL8 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OL8 

MRN 

OL8 

MRN 

OL8 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

DLB 

MRN 

OL8 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

01.8 

MRN 

OLB 

MRN 

OLB 
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SAMPLE A NALYTE COUNT 

Project: 7201 . 1 0  KEWAUNEE MAHSH 

Pace Project No.: 4026525 

Lab iD 

4026525020 B2A-0-2' 

4026525021 B2A-2-4' 

4026525022 B2A-4-6' 

4026525023 B2A-6-8' 

4026525024 B2A-8-10' 

4026525025 B2A-10-12' 

4026525026 B2A-12-14' 

4026525027 B2A-14-15' 

4026525028 B2B-0-2' 

4026525029 B2B-2-4' 

4026525030 B2B-4-6' 

4026525031 B2B-6-8' 

4026525032 828-8-10' 

4026525033 B2B-10-12' 

4026525034 B2B-12-15' 

4026525035 B2B-15-19' 

4026525036 B2B-19-20' 

4026525037 B2C-0-2' 

Method 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 601 0 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-07 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

REPORT OF LABORATORY A NALYSIS 
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MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 
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Project: 720 1 . 1 0  KEWAUNEE MAHSH 

Pace Project No.: 4026525 

Lab iD Sample ID 

4026525038 B2C-2-4' 

4026525039 B2C-4-6' 

4026525040 B2C-6-8' 

4026525041 B2C-8-10' 

4026525042 B2C-10-12' 

4026525043 B2C-12-14' 

4026525044 B2C-14-20' 

4026525045 B2D-0-2' 

4026525046 B2D-2-4' 

4026525047 B2D-4-6' 

4026525048 B2D-6-8' 

4026525049 B2D-B-10' 

4026525050 820-10-12' 

4026525051 820-12-14' 

4026525052 820-14-15' 

4026525053 820-15-17 .5' 

4026525054 820-17 .5-20' 

4026525055 820-20-25' 

4026525056 B2E-0-2' 

SAMPLE ANALYTE COU NT 

Method 

EPA 6010 

ASTM 0297 4-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 029"14-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 0297 4-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-67 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

REPORT OF LABORATORY ANALYSIS 
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MRN 
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MRN 

OLB 

MRN 

OL8 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OL8 

MRN 

OLB 

MRN 

OL8 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 
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Project· 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD 

4026525057 B2E-2-4' 

4026525058 B2E4-6' 

4026525059 82E-6-8' 

4026525060 B2E-8-10' 

4026525061 82E-1 0-1 3.8' 

4026525062 B2E-13.8-15' 

4026525063 B2E-20-23' 

4026525064 B2E-23-25' 

4026525065 B2F·0-2' 

4026525066 B2F-2-4' 

4026525067 B2F4·6' 

4026525068 B2F-6-8' 

4026525069 82F-8-10' 

4026525070 82F-10-12' 

4026525071 B2F-12-13.8' 

4026525072 B2F-13.8-15' 

4026525073 B2F-15-16' 

4026525074 B2F-1 6-20' 

SAMPLE A NALYTE COUNT 

Method 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

E PA 6 0 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 601 0 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6 0 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

REPORT OF LABORATORY ANALYSIS 

This repori shall not be reproduced, except in full, 
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MRN 

DLB 
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MRN 
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MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

01.8 

MRN 

DLB 

MRN 

OLB 

MRN 
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SAMPLE ANALYTE COUNT 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iO Sample 10 

4026525075 82F·23-25' 

4026525076 82F-25-30' 

4026525077 830·0·2' 

4026525078 830·24' 

4026525079 8304-6' 

4026525080 830·6·8' 

4026525081 830-8-10' 

4026525082 830-10·12' 

4026525083 

4026525084 830·14·16' 

4026525085 83E·0·2' 

4026525086 B3E-2-4' 

4026525087 83E·4·6' 

4026525088 83E·6·8' 

4026525089 83E-8-10' 

4026525090 BJE-10-12' 

4026525091 83E-12-14' 

4026525092 83E-14-16' 

4026525093 83E-1 6-20' 

Method 

EPA 6010 

ASTM 02974·87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974·87 

EPA6010 

ASTM 02974·87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 0297 4-87 

EPA 6010 

ASTM 02974·87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974·87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974·87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974·87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 601 0 

REPORT OF LABORATORY ANALYSIS 
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MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

OLB 

MF�N 

OLB 
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Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab iD Sample ID 

4026525094 B3E-20-25' 

4026525095 M2D-0-2' 

4026525096 M2D�2-4' 

4026525097 M2D-4-6' 

4026525098 M2D-6-B' 

4026525099 M2D�B�10' 

4026525100 M3D-0-2' 

4026525101 M3D-2-4' 

4026525102 M3D-4-6' 

4026525103 M3D-6-8' 

4026525104 M3D-8-10' 

4026525105 M4D-0-5' 

4026525106 M4D-5-7' 

4026525107 M4D-7-10' 

4026525108 M5D-0-5' 

4026525109 M5D-5-7' 

4026525 1 1 0  M5D-7-10' 

SAMPLE A NALYTE COUNT 

Method 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 601 0 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 601 0 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

REPORT OF LABORATORY A NALYSIS 
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MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 
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MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

OLB 

MRN 

DLB 

MRN 

OLB 

MRN 

OLB 

MRN 
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Pace Analytical Services, lnc. 
1241 Bellevue Street - Suite 9 

Green Gay, Wl 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4 026525 

Sample: B1 D-0-2' Lab iD: 4026525001 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Mett1od: EPA 6010 Preparation Method: EPA 3050 

Arsenic 7.1 mg/kg 2.2 0 . 13  1 2116109 1 3:45 1211 7109 13:52 7440-38-2 

Percrmt Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 14.7 % 0.10 0.10 1211 8109 08:01 

Sample: B1 D-2-4' Lab iD: 4026525002 Collected: 12/1 0/09 13:00 F<:eceived: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 105 mg/k9 2.1  0 .12 1 211 6109 1 3:45 1211 7/09 13:56 7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 12.8 % 0.10 0.10 1 211 8109 08:01 

Sample: B1 D-4-6' Lab ID: 4026525003 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters He suits Units LOQ LOD D F  Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 719 mg/k9 2.4 0.14 1211 6109 13:45 1211 7109 14 :00 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 20.2 % 0.10 0.10 1211 8109 08:01 

Samp le : B1 D-6-8' Lab lD: 4026525004 Collected: 12/1 0/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analy\Jcal Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1850 mg/k9 2.7 0 . 15  12116109 1 3:45 1 211 7109 14:04 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 25.5 % 0.10 0.10 1211 8109 08:01 

Qual 

Qual 

Qual 

Qual 

Date: 1 2129/2009 1 2 : 1 1  PM REPORT OF LABORATORY ANALYSIS Page 12 of 52 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 8 
Green Bay, WI 54302 

(820)468-2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 81 D-8·10' Lab iD:  4026525005 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigllt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 2160 rn9/kg 8.3 0.48 12/1 6/09 1 345 12/1 7/09 14:08 7440-38-2 

Percent Moisture Analytical Met!wd: ASTM 02974-87 

Percent Moisture 75.9 %  0.10 0 . 10  12/18/09 08:01 

Lab iO: 4026525006 Collected: 12/10/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 1070 rng/kg 10.2 0.59 12/16/09 1 3:45 12/1 7/09 1 4 : 1 9  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 80.8 % 0.10 0 . 10 12/1 8/09 08:02 

Sample: 81 0-12-14' Lab iO: 4026525007 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigiJt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 151 mg/kg 4.3 0.25 12/16/09 13:45 1 2/1 7/09 14:23 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 53.4 % 0. 10  0 . 10  1 2/1 8/09 08:02 

Sample: 81 0-15-19' Lab iD:  4026525008 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 M ET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 86.4 mg/kg 4.4 0.25 12/1 6/09 13:45 12/1 7/09 14:27 7440"38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 54.3 % 0.10 0 . 10  1 2/1 8/09 08:02 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Gay, WI 54302 
(920)469-2436 

ANALYTICAL RES U LTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 81 D-19-20' Lab ID: 4026525009 Collected: 1 2/1 0/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 4.6 mg/kg 2.4 0 . 1 4  12/1 6/09 1 3 : 4 5  12/1 7109 14:32 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 16.2 % 0. 10  0 . 10  12/18/09 08:02 

Sample: 81 E-0-2' Lab ID: 40265250 1 0  Collected: 1 2/10/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.8 mg/kg 2.2 0 . 1 3  12/16/09 1 3 : 4 5  12/1 7/09 1 3:36 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 8.6 % 0 . 10  0 . 10  12/1 8/09 08:02 

Sample: 81 E-2-4' Lab ID: 4026525011 Collected: 1 2/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Pmameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 35.4 mg/kg 2.4 0 . 14  12/16/09 1 3:45 12/1 7/09 14:36 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 17.8 % 0.10 0 . 10  12/1 8/09 08:02 

Samp le: 81 E-4-6' Lab iD: 4026525012 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry�weigflt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Metlwd: EPA 3050 

Arsenic 49.9 mg/kg 2.4 0.14 1 2/1 6/09 1 3:45 1 2/1 7/09 14:40 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 18.0 % 0. 10  0 . 10  12/18/09 08:03 

Qual 

Qual  

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 81 E-6-8' Lab iD:  4026525013 Collected: 1 2/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET \CP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 232 mg/kg 2.6 0 . 1 5  1 2/1 6/09 1345 1 2/1 7/09 14:44 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 23.2 % 0.10 0.10 1 2/18/09 08:04 

Sample: 81 E-8-10' Lab iD: 4026525014 Collected: 1 2/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA3050 

Arsenic 932 mg/kg 8.6 0.50 12/1 6/09 13:45 12/1 7/09 14:48 7440-38-2 

Percent Moisture Analytical Mettwd: ASTM 02974-87 

Percent Moisture 77.5 % 0.10 0.10 1 2/1 8/09 08 04 

Sample: 8 1 E-10-12' Lab iD: 40265250 1 5  Collected: 12/10/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 294 mg/kg 5.3 0.31 12/1 6/09 1 3:45 1 2/1 7/09 14:52 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 63.3 % 0.10 0.10 12/1 8/09 08:04 

Sample: B1 E-12-14' Lab \D: 4026525016 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weig11t" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET \CP Analytical Met!1od: EPA 6010 Preparation Method: EPA 3050 

Arsenic 341 rng/kg 8.7 0.50 1 2/1 6/09 1 3:45 1 2/1 7/09 14:56 7440·38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.1 % 0.10 0.10 12/1 8/09 08:04 

Qual 

Qual 

Qual 

Qual 

Date: 1 2/29/2009 1 2 : 1 1  PM REPORT OF LABORATORY ANALYSIS Page 1 5  of 52 

This report shall not be reproduced, except in full, 
without the wrillen consent of Pace Analytical Services, Inc 



Mlw.pacelabs.colll 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Gay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B1 E-14-16' Lab ID: 4026525017 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry� weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 6.2 mglkg 4 .7  0.27 1211 6109 1 3:45 1211 7109 15:07 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 58.0 % 0.10 0 . 10 12118109 08:04 

Sample: B1E-16-19' Lab ID:  4026525018 Collected: 1 2/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 3.4J mg/kg 4.3 0.25 1 2/16/09 1 3:45 12/1 7/09 15 : 1 1  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 53.6 % 0.10 0 . 10 12118109 08:04 

Sample: 81 E-19-20' Lab ID: 402652501 9  Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigflt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 2.7 mg/kg 2.5 0.14 1211 6109 13:45 1211 7109 1 5: 1 6  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 21.5 % 0.10 0 . 10 1 211 8109 08:04 

Samp le: B2A-0-2' Lab ID: 4026525020 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Metl10d: EPA 6010 Preparation Method: EPA3050 

Arsenic 3.8 mg/kg 2.1  0 .12 1 2116/09 14:00 1 211 7109 1 5 35 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 4.3 °/u 0.10 0.10 1 211 8109 08:04 

Qual 

Qual 

B 

Qual 

Qual 

Date: 1 2/29/2009 1 2: 1 1  PM REPORT OF LABORATORY A NALYSIS Page 16 of 52 

This report shall not l)e reproduced, except in full, 
without the written consent of Pace Analytical SeNices. Inc .. 

:helac· 

/(p 



__ p?"'�, 
" l  //Pace Analytical " 

1\Ww.pacelii/Js. com 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)<169-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 82A-2-4' Lab iD: 4026525021 Collected: 1 2/1 0/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.2 mglk9 1 .9 0 . 1 1  12/16/09 1400 1 2/1 7/09 15:55 7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 3.0 % 0.10 0.10 12/1 8/09 08:04 

Sample: B2A-4-6' Lab iD: 4026525022 Collected: 1 2/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 30.9 mg/kg 2.1  0 .12 12/1 6/09 14:00 1 2/1 7/09 1 5:59 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 6.3 % 0.10 0.10 1 2/1 8/09 08:05 

Sample: B2A-6-8' Lab iD:  4026525023 Collected: 1 2/1 0/09 1 3:00 Received: 1 2/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 27.5 mg/k9 2.2 0 . 1 3  12/16/09 1 4 :00 12/1 7/09 16:03 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 12.9 % 0.1 0 0. 10  12/1 8/09 08:05 

Sample: 82A-8-10' Lab iD: 4026525024 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Me\110d: EPA 3050 

Arsenic 1.6J mg/kg 2.3 0 . 13  12/1 6/09 1 4  00 1 2/1 7/09 1 6:07 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 12.6 % 0. 1 0  0.10 1 2/1 8/09 08:05 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 5<1302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B2A-10-12' Lab iD:  4026525025 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.4 mg/kg 2.4 0 . 14  12/1 6/09 1 4 :00 12/1 7/09 16 : 1 1  7440-38-2 

Percent Moisture Analytical Method ASTM 02974-87 

Percent Moisture 17.6 % 0.10 0 . 10  12/18/09 08:05 

Lab 10: 4026525026 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 7.1J mg/kg 7.3 0.42 1211 6/09 1 4 :00 12/1 7/09 1 6 : 1 5  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974�87 

Percent Moisture 74.2 '% 0.10 0 . 10  1211 8/09 08:05 

Lab iD: 4026525027 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.9J mg/kg 4 . 1  0.24 12/1 6/09 14:00 12/1 7/09 1 6 : 1 9  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 56.2 % 0. 10  0 . 10  12/1 8/09 08:05 

Sample: 828-0-2' Lab iD: 4026525028 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: t:"PA 6010 Preparation Method: EPA 3050 

Arsenic 9.5 mg/kg 2.0 0 . 1 2  1 2/1 6/09 1 4  0 0  1211 7109 16:23 744 0-38-2 

Percent Moisture Analytical Method: ASTM 029"14-87 

Percent Moisture 3.3 % 0. 10  0 . 10  1211 8109 08:05 

Qual 

Qua! 

Qual 

Qual 
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Pac� Analytical Services, Inc. 
1241 Bellevue Street . Suite 9 

Green Bay, Wl 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 720UO KEWAUNEE MAf,SH 

Pace Project No.: 4026525 

Sample: 828-2-4' Lab ID:  4026525029 Collected: 1 2/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No_ 

6010 MET ICP Analytical Method: E PA 6010 Preparation Metl10d: EPA3050 

Arsenic 527 mg/kg 2_1  0 _12 12/1 6/09 1 4 00 1 2/1 7/09 16:27 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 5.6 % 0_10 0,10 12/1 8/09 08:05 

Sample: 828-4-6' Lab iD: 4026525030 Collected: 12/1 0/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 3830 mg/kg 2_1 0_12 1 2/1 6/09 1 4 :00 12/1 7/09 1 6 31 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 7.4 % 0_10 0 , 10 12/1 8/09 08:06 

Sample: 828-6-8' Lab ID: 4026525031 Collected: 1 2/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 309 mg/kg 2_ 1 0 ,12 12/16/09 14:00 12/1 7/09 16:43 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 15.1 % 0,10 0_10 12/1 8/09 08 06 

Sample: 828·8-10' Lab iD: 4026525032 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matr"1x : Sol"ld 

Results reported on a "dry-weigiH" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 343 mg/kg 2_3 0_13 12/1 6/09 1 4 :00 12/1 7/09 16:47 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 14.0 % 0,10 0_10 12/1 8/09 08:09 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street · Suite 9 

Green Bay, WI 54302 
(920}469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 828-10-12' Lab iD: 4026525033 Collected: 1 2/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 240 mg/kg 2.3 0 . 1 3  1 2/16/09 14:00 12/1 7/09 16:50 7440-38-2 

Percent Moisture Analytical Me\bod: ASTM 02974-87 

Percent Moisture 15.5 % 0.10 0 . 10 12/18/09 08:09 

Sample: 828-12-15' Lab iD:  4026525034 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 140 mg/kg 4.3 0.25 12/1 6/09 14:00 12/1 7109 16:55 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 54.9 °/o 0. 10  0 . 10 1 2/18/09 08:10 

Sample: B2B-15-19' Lab iD:  4026525035 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weig/Jt" basis 

Parameters Resulls Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 8.7 mg/kg � -0 0.23 1 2/16/09 14 00 12/1 7/09 16:59 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 50.6 % 0.10 0 . 10 12/1 8/09 08:10 

Sample: B2B-19-20' Lab iD: 4026525036 Collected: 1 2/1 0/09 13:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.8 mg/kg 2.3 0.13 12/1 6/09 1 4:00 12/1 7/09 1 7:03 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 18.0 % 0 . 10  0 . 10  12/1 8/09 08:10 

Qual 

Qual 

Qual 

Qual 
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A NALYTICAL RESU LTS 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
{920)469-2436 

Project 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 82C-0-2' Lab ID: 4026525037 Collected: 1 2/10/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Metlwd: EPA 6010 Preparation Method: EPA3050 

Arsenic 332 mg/kg 1 9 0 . 1 1  1 2/16/09 14:00 12/1 7/09 17  06 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 3.9 % 0 . 10  0 . 10  1 2/18/09 08:10 

Sample: 82C-2-4' Lab ID: 4026525038 Collected: 12/1 0/09 13:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 804 mg/kg 1 9 0 . 1 1  12/16/09 1 4 :00 12/1 7/09 1 7: 1 1  7440-38-2 

Percent Moisture Analytical Metlwd: ASTM 02974-87 

Percent Moisture 4.9 % 0. 10  0 . 10  1 2/1 8/09 08:10 

Sample : B2C-4-6' Lab iD: 4026525039 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-wei gilt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 2880 mg/kg 2.0 0 . 1 1  12/16/09 14:00 1 2/1 7/09 1 7: 1 5  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 5.6 %  0.10 0.10 12/18/09 08: 1 0  

Sample: 82C-6-8' Lab ID: 4026525040 Collected: 12/1 0/09 13:00 Received: 12/15/09 08:55 Matr'tx: Sol'ld 

Results reported on a "dry.woight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 996 mg/kg 2.3 0.14 12/16/09 14:25 12/1 7/09 1 7:38 7440-38-2 P6 

Percent Moisture 

Percent Moisture 

Date 1 2/29/2009 1 2: 1 1  PM 

Analytical Method: ASTM 02974�87 

15.0 % 0. 10  0 . 1 0  
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)4G9-243G 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B2C-8-1 0' Lab ID: 4026525041 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 1 470 mg/kg 2.1  0 .12 12/16/09 1 4 :25 12/1 7/09 1 7:50 7440-38-2 

Percent Moisture Analy\lcal Method: ASTM 02974-87 

Percent Moisture 8.7 % 0.10 0.10 12/1 8/09 08:10 

Sample: B2C-10-12' Lab iD :  4026525042 Collected: 12/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET lCP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1270 mg/kg 2.2 0.13 1 2/1 6/09 14:25 12/1 7/09 H:54 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 13.3 % 0.10 0.10 12/1 8/09 08:11 

Sample: B2C-12-14' Lab iD: 4026525043 Collected: 12/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 9050 mg/kg 7.3 0.42 12/1 6/09 14:25 1 2/1 7/09 17:58 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 72.6 % 0.10 0.10 12/1 8/09 08:11 

Sample: 82C-14-20' Lab iD: 4026525044 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 708 mg/kg 3.9 0.23 12/16/09 14:25 12/1 7/09 18:02 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 50.8 % 0.10 0 . 10 12/18/09 08:11 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 BeiiGvuG SlrGet- Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 820-0-2' Lab 10: 4026525045 Collected: 1 2/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 4.3 mg/kg 2.0 12/1 6/09 14:25 12/1 7/09 18:06 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 6.7 % 0. 10  12/1 8/09 08:11 

Sample: 820-2-4' Lab 10: 4026525046 Collected: 12/10/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 3.3 mg/kg 1 .9 0 . 1 1  12/1 6/09 1 4 :25 1 2/1 7/09 18 : 18  7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 2 .3 %  0.10 0 . 10 12/18/09 08:11  

Sample: B20-4-6' Lab iD: 4026525047 Collected: 1 2/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA 3050 

Arsenic 4.1 mg/kg 1 2/1 6/09 1 4 :25 12/17/09 18:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 5.7 % 0.10 12/1 8/09 08:11 

Sample: B2D-6-8' Lab 10: 4026525048 Collected: 1 2/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1030 mg/kg 2.2 0.13 1 2/1 6/09 14:25 1 2/17/09 18:26 7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 13.4 % 0.10 12/1 8/09 08:11 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 820-8�1 0' Lab 10: 4026525049 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1420 mg/kg 2 . 1  0 . 12  12/1 6/09 1 4 :25 12/1 7/09 18 :30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 12.8 % 0.10 0.10 12/1 8/09 08:11 

Sample: 820-1 0�12' Lab 10: 4026525050 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 798 mg/kg 2.2 0.13 1 2/16/09 1 4  25 12/1 7/09 18:34 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 17.4 % 0.10 0 . 10 1 2/1 8/09 08: 1 1  

Samp le: 820�12-14' Lab 10: 4026525051 Collected: 12/1 0/09 1 3:00 Received: I 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA ]050 

Arsenic 533 mg/kg 2.1  0 .12 12/1 6/09 1 4 25 ·  12/1 7/09 1 8 38 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 13.9 ''lo 0.10 0.10 12/1 8/09 08: 1 1  

Sample: 820-14�15' Lab 10: 4026525052 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Metl10d: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2820 mg/kg 6.9 0.40 12/16/09 1 4 :25 1 2/1 7/09 18:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 72.8 % 0.10 0 . 10 12/1 8/09 08:12 

Qual 

Qual 

Qual 

Qual 
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Paco Analytical Servic�s, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 820-15-17.5' Lab iO :  4026525053 Collected: 12/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1330 mg/kg 3.6 0.21 12/16/09 1 4 25 1 2/1 7/09 1 8:46 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 44.9 % 0.10 0.10 1 2/1 8/09 08:13 

Sample: 820-17.5-20' Lab iO: 4026525054 Collected: 12/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 81 .5  mgil<g 2.4 0 . 1 4 1 2/16/09 14:25 12/17/09 18:50 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 24.7 % 0. 10  0 . 10  12/1 8/09 08: 1 3  

Sample: 820-20-25' Lab iO: 4026525055 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weig!Jt" basis 

Parameters Results Units LOQ LOO DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 15.5 mg/kg 2 . 1  0 . 12  12/16/09 1 4 :25 12/1 7/09 1 8:54 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 9.7 % 0.10 0.10 12/1 8/09 08:13 

Sample: 82E-0-2' Lab lO: 4026525056 Collected: i 2/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 2.6 mg/l<g 1 .9  0 1 1  1 2/16/09 14:25 12/1 7/09 19:06 7440"38*2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 2.6 % 0.10 0.10 12/18/09 08:13 

Qual 

Qual 

Qual 

Qual 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B2E�2-4' Lab iD: 4026525057 Collected: 12/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters 

6010 MET ICP 

Arsenic 

Percent Moistu re 

Percent Moisture 

Sample: B2E-4-6' 

Results Units LOQ LOD DF Prepared Analyzed 

Analytical Method: EPA 6010 Preparation Method: EPA 3050 

1.5J mg/kg 12/1 6/09 1 4 :25 12/1 7/09 1 9 1 0 7440-38-2 B 

Analytical Method: ASTM 02974-87 

4.2 °/o 12/1 8/09 08: 1 3  

Lab ID:  4026525058 Collected: 1 2/1 0/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported an a "dry�weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1 1 2  mg/kg 2 . 1  0 . 12  1 2/1 6/09 1 4:25 12/1 7/09 1 9: 1 4  /440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 6.2 % 0.10 12/1 8/09 08:13 

Sample: B2E�6�8' Lab ID : 4026525059 Collected: 12/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1 0 0  mg/kg 2.3 12/16/09 1 4 :25 12/1 7/09 1 9 : 1 8  7440-38-2 

Percent Moisture Analytical Method: ASTM 029711-87 

Percent Moisture 14,6 % 12/18/09 08: 1 3  

Sample: B2E-8-10' Lab 10: 4026525060 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry�weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Qual 

Qual 

Qual 

Qual 

Arsenic 107 mg/kg 2.3 0 . 13  12/16/09 1 4:45 1 2/1 7/09 1 9:34 7440·38·2 MD 

Percent Moisture 

Percent Moisture 

Date: 1 2/29/2009 1 2 : 1 1  PM 

Analytical Method: ASTM 02974-87 

13.1 % 0. 10  0 . 10  
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2435 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MAHSH 

Pace Project No.: 4026525 

Sample: B2E-10-13.8' Lab ID: 4026525061 Collected: 12/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 87.1 mg/k9 2.2 0.13 12/1 6/09 14:45 12/1 7/09 19:53 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 10.1 % 0.10 0.10 12/18/09 08:14 

Samp le:  B2E-13.8-15' Lab iD:  4026525062 Collected: 12/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 324 mg/kg 7.7 0.44 12/16/09 14:45 12/1 7/09 1 9:58 7440-38-2 

Percent Moisture Analytical Metlwd: ASTM 02974-87 

Percent Moisture 75.2 % 0. 10  0 . 10  12/1 8/09 08:14 

Sample: B2E-20-23' Lab 10: 4026525063 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 86.5 mg/kg 5.0 0.29 12/16/09 14:45 12/1 7109 20:02 7440-38-2 

Percent Moisture Analytical Method: ASTM 029"14-87 

Percent Moisture 62.8 % 0.10 0 . 10  12/1 8/09 08:14 

Sample: B2E-23-25' Lab 10: 4026525064 Collected: 12/10/09 13 :00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET JCP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.6 mg/kg 2 . 1  0 . 12  12/16/09 14 :45 1 2/1 7/09 20:05 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 12.4 % 0. 10  0 . 10  12/1 8/09 08:14 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay. WI 54302 

(920}469-2436 

A NALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B2F-0-2' Lab ID: 4026525065 Collected: 1 2/10/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units l.OQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 601 0  Preparation Method: EPA 3050 

Arsenic 4.1 mg/kg 1 .9 0 . 1 1  1211 6/09 1 4 :45 12117/09 20 : 10  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 2.7 % 0.10 0.10 12/1 8/09 08:14 

Sample: B2F-2-4' Lab iD: 4026525066 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Mettwd: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1.8J mg/kg 2.0 0 . 1 1  1 2/1 6/09 1 4 :45 12/1 7/09 20:14 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 4.8 % 0.10 0.10 12/18/09 08:14 

Sample: B2F-4-6' Lab iD: 4026525067 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 21.8 mg/kg 2.0 0 . 1 1  12/16/09 1 4 :45 12/1 7/09 20 : 18  '/440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 5.4 % 0. 10  0 . 10  1 2/18/09 08:14 

Sample: B2F-6·8' Lab 10: 4026525068 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 68.1 mg/kg 2 . 1  0 . 12  1 2/1 6/09 14:45 12/1 7/09 20:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 029"74-8"1 

Percent Moisture 10.5 % 0. 10  0 . 10  12/1 8/09 08: 1 4  

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street • Suite 9 

Green Bay, Wl 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4 026525 

Sample: 82F-8-10' Lab 10: 4026525069 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 10.4 mg/kg 2.2 0 . 13  12116109 1 4:45 1211 7109 20:26 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 12.2 % 0.10 0.10 12118109 08:14 

Samp le : 82F-10-12' Lab iD: 4026525070 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1 1 .8 mg/kg 2.2 0.13 12/1 6/09 1 4 :4 5  12/1 7/09 20:30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 15.6 % 0.10 0.10 1 211 8109 08:14 

Sample: 82F-12-13.8' Lab 10: 4026525071 Collected: 1 2/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 16.0 mg/kg 2.3 0 . 13  12/16/09 1 4 :4 5  12/1 7/09 20:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 16.7 % 0.10 0 . 10 12118109 08:14 

Sample: 82F-13.8-15' Lab ID: 4026525072 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 4.8J rng/kg 7.5 0.43 12/1 6/09 1 4 :4 5  12/1 7/09 20:46 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 76.0 % 0.10 0.10 12/1 8/09 08:15 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street • Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B2F·15-16' Lab iD: 4026525073 Collected: 12/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry.weigllt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 37.5 mg/kg 6 . 1  0.35 12/1 6/09 14:45 1 2/1 7/09 20:50 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-8"1 

Percent Moisture 67.0 % 0.10 0.10 12/1 8/09 08:1 6  

Sample: B2F-16-20' Lab iD: 4026525074 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 2.6J mg/k9 3.0 0 . 17  1 2/1 6/09 14:45 12/17/09 20 54 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 37.6 % 0.10 0.10 1 2/1 8/09 08: 1 6  

Sample: 82F-23-25' Lab ID: 4026525075 Collected: 12/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 1 .9J mg/kg 2.0 0 . 12  1 2/1 6/09 14:45 12/17/09 20:58 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 7.8 % 0 . 10  0 . 10  12/1 8/09 08:16 

Sample: B2F-25-30' Lab ID: 4026525076 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigiH" basis 

Parameters Results Units LOQ LOO O F  Prepared Analyzed CAS No 

6010 MET ICP Analytical Met!1od: EPA 6010 Preparation Method; EPA3050 

Arsenic 3.2 rng/kg 2.1  0 . 12  1 2/16/09 1 4 :45 1 2/1 7/09 2 1 :02 7440-38-2 

Percent Moisture Analytical Met!lod: ASTM 02974-87 

Percent Moisture 10.9 % 0.10 0.10 1 2/1 8/09 08:16 

Qual 

Qual 

Qual 

Qua! 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469·2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MAI:;:SH 

Pace Project No.: 4026525 

Sample: 830-0-2' Lab ID: 4026525077 Collected: 12/10/09 13 :00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

P8f81TlRIP.rs Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Met11od: EPA 3050 

Arsenic 408 mg/kg 3.5 0.20 12/1 6/09 1 4 :45 1 2/17/09 2 1 :06 7440-38-2 

Percent Moisture Analytical Met11od: ASTM 02974-87 

Percent Moisture 46.5 % 0 . 1 0  0. 10 12/18/09 08 1 6  

Sample: 830-2-4' Lab iO:  4026525078 Collected: 12/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA 3050 

Arsenic 1 1 .8 mg/kg 2.2 0 . 13  12/16/09 1 4 ;4 5  12/17/09 2 1 : 1 0  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 8.5 % 0. 10  0 . 10  12/18/09 08:16 

Sample: 830-4-6' Lab iO: 4026525079 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigllt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA3050 

Arsenic 14.9 mg/kg 2.1 0.12 12/16/09 1 4  45 12/17/09 2 1 : 1 4  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 13.5 '.lf() 0. 10  0 . 10  12/1 8/09 08:16 

Sample: 830-6·8' Lab 10: 4026525080 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry·weigiJt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 538 mg/kg 2.3 0 . 13  12/1 6/09 1 7:00 12/17/09 2 1 :38 7440-38·2 

Percent Moisture Analytical Metllod: ASTM 02974·87 

Percent Moisture 1 1 .8 % 0. 10  0 . 10  1 2/1 8/09 08:16 

Qual 

Qual 

Qual 

Qual 

P6 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 830-8-10' Lab iD:  4026525081 Collected: 12/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigllt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 2130 mg/kg 2.3 0 . 13  1 2/1 6/09 1 7 00 12/1 7/09 2 1 50 7440-38-2 

Percent Moistum Analytical Method: ASTM 02974-87 

Percent Moisture 17.5 % 0. 10  0 . 10  1 2/1 8/09 08:16 

Sample: 830-10-12' Lab iD: 4026525082 Collected: 12/1 0/09 13:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA 3050 

Arsenic 1 2 1 0  mg/kg 2.3 0 . 1 3  1 2/16/09 1 7:00 12/1 7109 2 1 :54 7440-38·2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 18.4 % 0.10 0.10 1 2/18/09 08:17 

Sample: 830-12-14' Lab ID: 4026525083 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA3050 

Arsenic 2030 mg/kg 7.9 0.46 12/1 6/09 1 7:00 12/1 7/09 2 1 :58 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.3 %  0. 10  0 . 10  12/1 8/09 08:17 

Sample: 830-14-16' Lab iD: 4026525084 Collected: 12/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 759 mg/kg 4 .7 0.27 12/16/09 1 7:00 1 2/1 7/09 22 02 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 59.4 % 0. 10  0 . 10  12/1 8/09 08:17 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc, 
1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 
(920)469-2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: 83E·0·2' Lab iD:  4026525085 Collected: 1 2/10/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry·weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.9 mg/kg 2.1 0.12 12/16/09 17 DO 1 2/1 7/09 22 06 7 440·38-2 

Percent Moisture Analytical Method: ASTM 02974·87 

Percent Moisture 8.9 % 0. 10  0 . 10  12/1 8/09 DB: 17  

Sample: 83E·24' Lab 10: 4026525086 Collected: 1 2/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry· weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 23.2 mg/kg 2.0 0 . 12  12/16/09 1 7:00 1 2/1 7/09 22: 1 8  7440-38-2 

Percent Moisture Analytical MeU1od: ASTM 02974·87 

Percent Moisture 9,9 '% 0. 10  0 . 10  1 2/ 1 8/09 08: 1 7  

Sample: B3E4·6' Lab ID: 4026525087 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 330 mg/kg 2.3 0.13 12/16/09 1 7:00 1 2/17/09 22:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 17.3 % 0 . 10  0 . 10  1 2/18/09 08:17 

Sample: B3E-6-8' Lab i D :  4026525088 Collected: 12/1 0/09 1 3:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry.weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 249 mg/kg 2.2 0.13 12/16/09 1/:00 12/1 7109 22:26 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974·!37 

Percent Moisture 0.10 0.10 1 2/1 8/09 08: 1 7  

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Belhwue Street - Suite 9 

Green Gay, WI 54302 
{820)468-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B3E-8-10' Lab iD:  4026525069 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results U n its LOQ LOO OF Prepared Analyzed CAS No. 

601 0 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 151  mg/kg 2.3 0 . 1 3  12/1 6/09 1 l:OO 1 2/1 7/09 22:30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 14.0 % 0.10  0 . 10  12/18/09 08:17 

Sample: B3E-10-12' Lab iD: 4026525090 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results U nits LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 927 mg/kg 5.5 0.32 1 2/16/09 17:00 12/1 7/09 22:34 7440-38-2 

Percent Moisture Analytical MeH1od: ASTM 02974-87 

Percent Moisture 66.8 % 0.10 0.10 12/1 8/09 08:17 

Sample: B3E-12-14' Lab iD: 4026525091 Collected: 1 2/10/09 13:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weig!Jt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 582 mg/kg 9.5 0.55 1 2/16/09 17:00 1 2/1 7109 22:38 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 79.0 % 0 . 1 0  0 . 10  12/18/09 08:17 

Sample: B3E-14-16' Lab iD: 4026525092 Collected: 1 2/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 63.1 mg/kg 5.1  0.30 1 2/1 6/09 1 7:00 12/1 7/09 22:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 61.7 % 0 .10  0 . 10  12/1 8/09 08:18 

Qual 

Qual 

Qual 

Qual 

Date: 1 2/29/2009 12:11  PM REPORT OF LABORATORY ANALYSIS Page 34 of 52 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc .. 

3'1 



G ,��=i 
/ P��e Analytical

" 
www.pacclabs.com 

Pace Analytical Services, Inc. 
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ANALYTICAL RESULTS 

Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: B3E-1 6-20' Lab ID: 4026525093 Collected: 12/1 0/09 13:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 11 .7 mg/kg 4.2 0.24 1 2/1 6/09 1 7:00 1 2/1 7/09 22;46 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 53.0 % 0 . 10  0 . 10  1 2/18/09 08: 1 8  

Sample: B3E-20-25' Lab ID: 4026525094 Collected: 1 2/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2.9 mg/kg 2.3 0 . 1 3  1 2/16/09 1 7:00 12/1 7/09 22:50 7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 15.4 % 0 . 10  0 . 10  12/18/09 08:19 

Sample: M2D-0-2' Lab ID: 4026525095 Collected: 1 2/1 0/09 13:00 Received: 1 2/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 454 mg/kg 2.4 0 .14 12/16/09 1 7:00 1 2/1 7/09 22 54 7440-38-2 

Percent Moisture Analytical Method: A::S I M 02974-87 

Percent Moisture 19.5 % 0 . 10  0 . 10  12/1 8/09 08: 1 9  

Sample: M2D-2-4' Lab ID: 4026525096 Collected: 12/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No. 

6010 MET ICP AIH:llylical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 5120 mg/kg 6.6 0.38 12/16/09 1 7 00 1 2/1 7/09 23:06 7440-38-2 

Percent M oisture Analytical Melllod: ASTM 02974-87 

Percent Moisture 71 . 1  % 0 . 10  0 . 10  12/1 8/09 08:19 

Qual 

Qual 

Qual 

Qual 
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ANALYTICAL RESULTS 

Pace Analytical S�rvices, Inc. 
1241 8ellevue Street - Suite 9 

Green Gay, WI 54302 
(920}'169-2436 

Project· 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: M2D-4-6' Lab ID: 4026525097 Collected: 1 2/ 1 0/09 13:00 Received: 1 2/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 601 0 Preparation Method: EPA 3050 

Arsenic 1930 mg/kg 9.3 0.54 12/1 6/09 1 7:00 1 2/17/09 23 : 10  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 78.6 % 0. 10  0 . 10  1211 8109 08 1 9  

Sample: M2D-6-8' Lab ID: 4026525098 Collected: 12/10/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 601 0  Preparation Method: EPA 3050 

Arsenic 2180 mg/kg 10.5 0.60 12/1 6/09 1 7:00 12117109 23:1 4  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 131 . 1  % 0 . 1 0  0 . 1 0  1 211 8/09 08 1 9  

Sample: M2D-8-10' Lab ID: 4026525099 Collected: 12/10/09 1 3:00 Received: 1 2/ 1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 601 0  Preparation Method: EPA 3050 

Arsenic 633 mg/kg 6 . 1  0.35 1 211 6/09 1 7:00 1 211 7/09 23:1 8  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 67.4 % 0 . 1 0  0 . 1 0  1 211 8/09 08 1 9  

Sample: M3D-0-2' Lab JD: 4026525100 Collected: 1 2/1 0/09 1 3:00 Received: 12/15/09 08:55 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6018 MET ICP AIICJiylical MeU1uU. EPA 6010 Prepo1aliull MelhuU: EPA 3050 

Arsenic 2310 mg/kg 4.6 0.26 1 2116/09 1 7:00 1 211 7/09 1 1 :57 7440-38-2 P6,R1 

Percent Moisture 

Percent Moisture 

Onto: 1 2/29/200!) 1 2 : 1 1  f:lM 

Analytical Method: ASTM D2974-87 

56.5 % 0. 10  0 . 10  
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
{920)469-2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: M3D-2-4' Lab 10: 4026525101 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 3800 m9lk9 0.61 1 211 6109 17 00 1211 7109 12:08 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.3 % 0.10 1 211 8109 08:19 

Samp le: M3D-4-6' Lab 10: 4026525102 Collected: 12/1 0/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 2450 m9/kg 0.55 12116109 17:00 12117109 1 2 : 1 2  7440-38-2 

Percent Moisture Analyllcal Method: ASTM 02974-87 

Percent Moisture 78.8 % 1211 8/09 08:20 

Sample: M3D·6·8' Lab ID: 4026525103 Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-wei gilt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1610 m9lk9 0.46 1211 6109 17:00 1211 7109 12 : 16  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 75.7 % 0.10 0 . 10  12118109 08:20 

Lab 10: 4026525104 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 654 mg/kg 0.35 12116109 17:00 1211 7109 1 2:20 7 440-38-2 

Percent Moisture Analylic81 Metl10d: ASTM D2974-87 

Percent Moisture 67.1 % 0.10 0.10 12118109 08:20 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street · Suite 9 

Green Bay, WI 54302 
{920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Lab 10:  40265251 05 Collected: 12/10/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1850 mg/kg 3.9 0.23 1 2116109 1 7:00 1 211 7109 12:24 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 53.5 % 0.10 0.10 12118109 08:20 

Samp le: M40-5-7' Lab 10: 4026525106 Collected: 12/10/09 1 3:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 4770 mg/kg 1 1 .6 0.67 1 211 6109 17:00 1 211 7109 12:28 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 84.5 % 0.10 0.10 12118109 08:20 

Sample: M40-7-10' Lab 10: 4026525107 Collected: 12/1 0/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 628 mglkg 5.7 0.33 1211 6109 1 7:00 1211 7109 12:32 7440-38-2 

Percent Moisture Analytical Metl10d: ASTM 02974-87 

Percent Moisture 67.9 % 0.10 0.10 12118109 08:20 

Sample: M5D�0-5' lab ID: 4026525108 Collected: 12/1 0/09 13:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA3050 

Arsenic 4960 mglkg 8.7 0.51 1 211 6109 1 7:00 1 2117109 1 3:00 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.7 % 0.10 0.10 12118109 08:20 

Qual 

Qual 

Qual 

Qual 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

Sample: M5D·5·7' Lab ID:  4026525109 Collected: 12/10/09 13:00 Received: 1 2/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weigflt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Metlwd: EPA6010 Preparation Method: EPA3050 

Arsenic 7300 mg/kg 1 5  9 0.92 1211 6109 1 7 00 1211 7109 1 3:04 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974·87 

Percent Moisture 87.9 % 0.10 0.10 1211 8109 08:20 

Sample: M5D·7·10' Lab ID: 402652511 0  Collected: 12/1 0/09 1 3:00 Received: 12/1 5/09 08:55 Matrix: Solid 

Results reported on a "dry-weig/Jt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 500 mg/kg 6.1  0.35 1 211 6109 1 7:00 1211 7109 1 3:08 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 68.8 % 0.10 0.10 1211 8109 08:20 
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Pace Analytical Services, Inc. 
12.41 Bellevue Street - Suite 9 

Gmen Bay, WI 54302 
(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QUALITY CONTROL DATA 

QC Batch: MPRP/3476 Analysis Method: EPA 6010 

QC Batch Method: EPA 3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4026525001 , 4026525002, 4026525003, 4026525004, 4026525005, 4026525006, 4 026525007, 4026525008, 
4026525009, 4026525010, 40265250 1 1 , 4026525012, 4026525013, 40265250 1 4 , 4026525015, 4026525016, 
4026525017, 4026525018, 4 026525019 

METHOD BLANK: 246938 Matrix: Solid 

Associated Lab Samples: 4026525001 ,  4026525002, 4026525003, 4026525004, 4 026525005, 4026525006, 4026525007, 4026525008, 
4026525009, 4026525010, 402652501 1 , 402652501 2, 4026525013, 402652501 4 , 402652501 5 , 4026525016, 
40265250 1 7, 402652501 8, 4026525019 

Parameter Units 

Arsenic mg/kg 

LABORATORY CONTROL SAMPLE: 246939 

Parameter 
------- �����-

Arsenic 

Units 

mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246940 

402652501 0  
Parameter Units Result 

Blank l�eporting 
Result Limit 

0.19J 

Spike 
Cone. 

50 

MS 
Spike 
Cone. 

LCS 
Result 

49.8 

246941 

MSD 
Spike MS 

Cone. Result 

Analyzed 

LCS 
% Rec 

% Rec 
Limits 

Qualifiers 

Qualifiers 

100 80-120 

MSD MS MSD 0/o Rec 
Result % Rec % Hec Limits RPD 

Max 
RPD 

...... ------------- ·---- --·-·--.. -� - ----- ---- - - --··-· 

Arsenic mg/kg 2.8 54.7 54.7 55.7 56.7 97 98 75-125 2 20 

Qual 

Date: 12/29/2009 12 : 1 1  PM REPORT OF LABORATORY ANALYSIS Page 40 of 52 
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Pace Analytical Services, Inc . 

1241 Gellevw� Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

OC Batch: MPRP/3477 

QC Batch Method: EPA 3050 

QUALITY CONTROL DATA 

Analysis Method: 

Analysis Description: 

EPA 6010 

6010 MET 

Associated Lab Samples: 4026525020, 402652502 1 ,  4026525022, 4026525023, 4026525024, 4 026525025, 4026525026, 4026525027, 
4026525028, 4026525029, 4026525030, 402652503 1 , 4026525032, 4026525033, 4026525034 , 4026525035, 
4026525036, 4026525037, 4026525038, 4026525039 

METHOD BLANK: 246942 Matrix: Solid 

Associated Lab Samples: 4026525020, 4026525021 , 4026525022, 4026525023, 4026525024, 4026525025, 4026525026, 4026525027, 
4026525028, 4026525029, 4026525030, 4 026525031 , 4026525032. 4026525033, 4026525034, 4026525035, 
4026525036, 4026525037, 4026525038, 4026525039 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

Arsenic 
----� ---- �---- --------

rny/ky <.:0. 1 2  2.0 1 2/ 1 7/09 ·15:27 

LABORATORY CONTROL SAMPLE: 246943 

Spike 
Cone. 

LCS 
Result 

LCS 
% Rec 

% Rec 
Limits Qualifiers 

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

Arsenic mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 246944 

MS 
4026525020 Spike 

Parameter Units Result Cone. 

50 49.2 

246945 

MSD 
Spike MS 
Cone. Result 

MSD 

98 80-120 

MS MSD 
Result % Rec % Rec 

% Rec 
Limits RPD 

Max 
RPD Qual 

--- --- �--- --- __ ...... -....... ---- --- --- --

Arsenic mg/kg 

Date: 12/29/2009 12 : 1 1  PM 

3.8 52.2 52.2 55.4 56.2 

REPORT OF LABORATORY ANALYSIS 

This report shall not be 1·eproduced, except in full, 
without the written consent of Pace Analytical Services, Inc 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project 7201 . 10  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QUALITY CONTROL DATA 

QC Batch: MPRP/3478 Analysis Method: EPA 6010 

QC Batch Method: EPA 3050 Analysis Description· 6010 MET 

Associated Lab Samples: 4026525040, 402652504 1 ,  4026525042, 4026525043, 4026525044, 4026525045, 4026525046, 402652504 7, 
4026525048, 4026525049. 4026525050, 4026525051 . 4026525052, 4026525053, 4026525054, 4026525055, 
4026525056, 402652505l, 4026525058, 4026525059 

METHOD BLANK: 247057 Matrix: Solid 

Associated Lab Samples: 4026525040, 402652504 1 ,  4026525042, 4026525043, 4026525044, 4026525045, 4026525046, 402652504 7, 
4026525048, 4026525049, 4026525050, 4026525051 , 4026525052, 4026525053, 4026525054, 4026525055, 
4026525056, 4026525057, 4026525058, 4026525059 

Parameter Units 

Arsenic mg/kg 

Blank Reporting 
Result Limit Analyzed 

0.16J 2.0 1 211 7109 1 7:30 

Qualifiers 

-----��c��--���-----------------------------------------------------
LABORATORY CONTROL SAMPLE: 247058 

Arsenic 

Parameter Units 
Spike 
Cone. 

LCS 
Result 

-- --- ·····--- ---- ----

mglkg 50 50.2 

MATiliX SPIKE & MATRIX SPIKE DUPLICATE: 247059 247060 

Parameter Units 

Arsenic mg/kg 

MS MSD 
4026525040 Spike Spike 

Cone. Result Cone. 

996 58.8 58.7 

MS 
Result 

1040 

LCS 
% Rec 

100 

MSD 
Result 

··--··-·· -- .  
967 

Date: 12/29/2009 1 2:11  PM REPORT OF LABORATORY ANALYSIS 

This report shall not lle reproduced, except in full. 
without the written consent of Pace Analytic<oll Services, Inc . 

% Rec 
Limits 

80-120 

MS MSD 
% Rec o;..� Rec 

Qualifiers 

% Rec 
Limits 

-·�----

82 -49 75-125 

Max 
RPD RPD Qual 

. ... ·--··�·· ---·-----· 
8 20 P6 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 5'1302 

(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QUALITY CONTROL DATA 

QC Batch: MPRP/3479 Analysis Method: EPA6010 

QC Batch Method: EPA 3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4026525060, 4026525061 , 4026525062, 4026525063, 4026525064, 4026525065, 4026525066, 4026525067, 
4026525068, 4026525069, 4026525070, 402652507 1 , 4026525072, 4026525073, 4026525074, 4026525075, 
4026525076, 4026525077, 4026525078, 4026525079 

METHOD BLANK: 247061 Matrix: Solid 

Associated Lab Samples: 4026525060, 402652506 1 ,  4026525062, 4026525063, 4026525064, 4026525065, 4026525066, 4026525067, 
4026525068, 4026525069, 4026525070, 4026525071 , 4026525072, 4026525073, 4026525074 , 4026525075, 
4026525076, 4026525077, 4026525078, 4026525079 

Parameter Units 

Arsenic mg/kg 

LABORATORY CONTROL SAMPLE: 247062 

Parameter Units 

Arsenic mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 247063 

Parameter 
4026525060 

Units Result 

Blank Reporting 
Result Limit Analyzed Qualifiers 

-----·---- ---- ----- ----

0.12J 2.0 12/1 7/09 19:26 

Spike 
Cone. 

50 

LCS 
Result 

49.7 

247064 

MS MSD 
Spike 
Cone. 

Spike 
Cone. 

MS 
Result 

LCS 
% Rec 

99 

MSD 
Result 

% Rec 
Limits 

80-120 

MS 
% Rec 

MSD 
0/o Rec 

Qualifiers 

% Rec 
Limits 

Max 
RPD RPD Qual 

Arsenic mg/kg 107 57.4 57.4 185 2 1 9  1 35 196 75-125 1 7  20 MD 

Date: 1 2129/2009 1 2 : 1 1  PM REPORT O F  LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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Pace Analytical Services, Inc. 
1241 Bellevue Street · Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: MPRP/3480 

QUALITY CONTROL DATA 

Analysis Method: EPA 6010 

QC Batch Method: EPA 3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4026525080, 4026525081 , 4026525082, 4026525083, 4026525084, 4026525085, 4026525086, 4026525087, 
4026525088, 4026525089, 4026525090, 4026525091 , 4026525092, 4026525093, 4026525094, 4026525095, 
4026525096 , 4026525097, 4026525098, 4026525099 

METHOD BLANK: 247065 Matrix: Solid 

Associated Lab Samples: 4026525080, 4026525081 ,  4026525082, 4026525083, 4026525084, 4026525085, 4026525086, 4026525087, 
4026525088, 4026525089, 4026525090, 4026525091 , 4026525092 , 4026525093, 4026525094, 4026525095, 
4026525096, 4026525097, 4026525098, 4026525099 

Parameter Units 
Blank Reporting 
Result Limit Analyzed Qualifiers 

Arsenic mg/kg <0.12 2.0 12/1 7/09 21:30 

LABORATORY CONTROL SAMPLE: 247066 

Parameter Units 

Arsenic 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 247067 

Spike 
Cone. 

50 

MS 
4026525080 Spike 

Parameter Units Result Cone. 

LCS 
Result 

5 1 . 1  

247068 

MSD 
Spike MS 
Cone. Result 

LCS 
% Rec 

102 

MSD 
Result 

% Rec 
Limits 

80-120 

MS MSD 
% Rec ':Yo Rec 

Qualifiers 

% Rec 
Limits RPD 

Max 
RPD Qual 

--- ---··- ---- --- ·-- ·--··--

Arsenic mg/kg 

Date: 1 2/29/2009 12 : 1 1  PM 

538 56.6 56.6 505 537 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, exc8pt in full, 
without the written consent of Pace Analytical Se!Vices, Inc .. 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2<136 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: MPRP/3481 

QC Batch Method: EPA 3050 

QUALITY CONTROL DATA 

Analysis Method: 

An<Jiysis Description: 

EPA 601 0 

6010 MET 

Associated Lab Samples: 4026525100, 40265251 0 1 ,  4026525102, 4026525103, 4026525104, 4026525105, 4026525106, 4026525107, 
40265251 08, 4026525109, 4026525110 

METHOD BLANK: 247093 Matrix: Solid 

Associated Lab Samples: 4026525100, 4026525101,  4026525102, 4026525103, 4026525104, 40265251 05, 4026525106, 4026525107, 
4026525108, 4026525109, 40265251 1 0  

Parameter Units 

Arsenic mg/kg 

LABORATORY CONTROL SAMPLE: 247094 

Blank Reporting 
Result Limit Analyzed 

<0.12 2.0 12/1 7/09 1 1 :27 

Qualifiers 

Parameter Units 
Spike 
Cone. 

LCS 
Result 

LCS 
% Rec 

% Rec 
Limits Qualifiers 

Arsenic mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 247095 

50 

MS MSD 
4026525100 Spike Spike 

Cone. Parameter Units Result Cone. 

49.3 

247096 

MS 
Result 

MSD 
Result 

99 80-120 

MS MSD 
% Rec 0/o Rec 

---- . ......... �-�---- ····---�-� 

Arsenic mg/kg 

Date: 1 2/29/2009 1 2 : 1 1  PM 

2310 1 1 4  1 1 5  1 980 1 580 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without 1t1e written consent of Pace Analytical Services, Inc .. 
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-289 -633 

% Rec 
Limits 

75-125 

RPD 

22 

Max 
RPD Qual 

-- ---·· 

20 P6,R1 
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Project: 7201 . 10  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: PMST/3428 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM D2974-87 Analysis Description: Dry WeighVPercent Moisture 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 4026525001, 4026525002, 4026525003, 4026525004, 4026525005, 4 026525006, 4 026525007, 4026525008, 
4026525009, 4026525010, 4 026525011 

SAMPLE DUPLICATE: 247630 

Parameter 

Percent Moisture 

Date: 1 2/29/2009 1 2: 1 1  PM 

Units 
4026507001 

Result 
Dup 

Result RPD 
Max 
RPD Qualifiers 

· ---� -------�· · ·---�---·-· ------ ---....., ----
% 84.9 85.7 .9 1 0  

REPORT O F  LABORATORY ANALYSIS 

This report shall not l)e reproduced, except in full. 
without tlw written consent of Pace Analytical Services, Inc .. 
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Project: 720 1 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: PMST/3429 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM D2974-87 Analysis Description: Dry Weighl/Percent Moisture 

Pace Analytical Services, Inc. 
1241  Bellevue Street · Suite 9 

Green Gay, WI 54302 
(920)469-2436 

Associated Lab Samples: 4026525012,  4026525013, 4026525014, 4026525015, 4026525016, 4026525017 , 4026525018, 4026525019, 
4026525020, 4026525021 , 4026525022, 4026525023, 4026525024, 4026525025, 4026525026, 4026525027, 
4026525028, 4026525029, 4026525030, 4026525031 

SAMPLE DUPLICATE: 247636 

Parameter 

Percent Moisture % 

Date: 1 2/29/2009 1 2: 1 1  PM 

Units 
4026525012 

Result 

18.0 

Dup 
Result RPD 

18.7 

REPORT OF LABORATORY ANALYSIS 

This rep01i shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services. tnc .. 

3 

Max 
RPD 

1 0  

Qualifiers 
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Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: PMST/3430 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM 02974-87 Analysis Description: Dry Weight/Percent Moisture 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920}469-2436 

Associated Lab Samples: 4026525032, 4026525033, 4026525034 , 4026525035, 4026525036, 4026525037, 4026525038, 4026525039, 
4026525040, 402652504 1 , 4026525042, 4026525043, 4026525044, 4026525045, 4026525046, 4026525047, 
4026525048, 4026525049, 4026525050, 4026525051 

SAMPLE DUPLICATE 247664 

Parameter 

Percent Moisture 

Date: 1 2/29/2009 1 2 : 1 1  PM 

Units 
4026525032 

Result 
Dup 

Result RPD 
Max 
RPD 

·---- ----, ---- ---- ----
14.0 % 16.2 

REPORT OF LABORATORY ANALYSIS 

This repo11 shall not be reproduced, excGpt in full, 
without thG written consent of Pace Analytical Se1vices, Inc. 
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Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

QC Batch: PMST/3431 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM 02974-87 Analysis Description: Dry Weight/Percent Moisture 

Pac� Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay. WI 5<1302 

(920)<169-2436 

Associated Lab Samples: 4026525052, 4026525053, 4026525054 , 4026525055, 4026525056, 4026525057, 4026525058, 4026525059, 
4026525060, 4026525061 ' 4026525062, 4026525063, 4026525064, 4026525065, 4026525066, 4026525067, 
4026525068, 4026525069, 4026525070, 4026525071 

SAMPLE DUPLICATE: 247665 

Parameter 

Percent Moisture % 

Date 1 2129/2009 12:11  PM 

Units 
4026525052 

Result 

72.8 

Dup 
Result 

72.1  

RPD 

REPORT OF LABORATORY ANALYSIS 

Tl1is report shall nol be reproduced, except in full. 
willlout the written consent of Pace Analytical Services, Inc 
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RPD 

10 

Qualifiers 

Page 49 of 52 



www.pacotabs.com 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

OC Batch: PMST/3432 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM 02974-87 Analysis Description: Dry Weigh\JPercent Moisture 

Pace Analytical Services, Inc. 

12<1 1 Bellevue Street - Suite 9 
Green Bay, WI 54302 

{920)469-2436 

Associated Lab Samples: 4026525072, 4026525073, 4026525074, 4026525075, 4026525076, 4026525077, 4026525078, 4026525079, 
4026525080, 4 026525081 , 4026525082, 4026525083, 4 026525084 , 4026525085, 4026525086, 4026525087, 
4026525088, 4026525089, 4026525090, 4026525091 

SAMPLE DUPLICATE 247666 

Parameter 

Percent Moisture % 

Date: 12/29/2009 1 2 : 1 1  PM 

Units 
4026525072 

Result 
Dup 

Result RPD 
Max 
RPD 

--- - -- -·-··-- ----

76.0 74.3 

REPORT OF LABORATORY ANALYSIS 

This repor1 shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc. 
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Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

OC Batch: PMST/3433 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

OC Balch M�lhuU. ASTM 02974-87 A1 1<:tly::;i::; Oe::;Gii!Jliur l .  Dry Wei�hUPerc.;ent Moi::;lure 

Pac� Analytical Services, Inc. 

1241 Bellevue Street - Sui\8 9 
Gmen Gay, WI 54302 

(920)469-2436 

Associated Lab Samples: 4026525092, 4026525093, 4026525094, 4026525095, 4 026525096, 4026525097, 4026525098, 4026525099, 
40?65251 00, 40?65?51 0 1 , 4 026525102, 4026525103, 4026525104, 4026525105, 4026525106, 4026525107, 
4026525108, 4026525109, 40265251 1 0  

SAMPLE DUPLICATE 247667 

Parameter Units 
4026525092 

Result 
----- ---- ��------· 

Percent Moisture % 61 .7 

Dup 
Result 

59.8 

RPD 

Date: 1 2/29/2009 12:11 PM REPORT OF LABORATORY ANALYSIS 

Tl)is report shall not be reproduced, except in full, 
without the written consent of P<tce Analytical Services, Inc .. 
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Pace Analytical Services, Inc. 

1241 Gellevue Street - Suite 9 
Green Gay, WI 54302 

(920)469·2436 

Project: 7201 . 1 0  KEWAUNEE MARSH 

Pace Project No.: 4026525 

DEFINITIONS 

QUALIFIERS 

OF . Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of 
the sample aliquot, or moisture content. 
NO · Not Detected at or above adjusted reporting limit. 

J · Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit. 

MDL · Adjusted Method Detection Limit. 

S · Surrogate 

1 ,2-Diphenylhydrazine {8270 listed ana lyle) decomposes to Azobenzene. 

Consistent with EPA guidelines, unrounded data are displayed and l1ave been used to calculate % recovery and RPD values. 

LCS{D) · Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

OUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes. 

U · Indicates the compound was analyzed for, but not detected. 

ANALYTE QUALIFIERS 

B Ana lyle was detected in the associated method blank. 

MO Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

P6 Matrix spike recovery was outside laboratory control limits due to a parent sample concentration notably higher than the 
spike level. 

R1 RPD value was outside control limits. 

Dale 1 2/29/2009 1 2  1 1  PM REPORT OF LABORATORY ANALYSIS 

This report shall not I)G reproduced, except in full, 
without the written consent of Pace Analytical SeiVices, Inc .. 
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ftlfll'l CHAIN OF CUSTODY RECORD 
,JA ·J ,. 6 3 8 4 7  

L{02Jo625 
RM! Inc., 744 Heartland lraii, Madison, WI 53717-1934 r;lteced {Yes/Nol_,1J/ / / // / / /  
Phone 608/831-4444 • Fax 608/831-3334 • www.rmtinc.com Pcese<Ved (Code) /-"V / / / / / / / 

7).G I "" )Lewtw.n-U y/1 "".s L PRESERVED CODES 
Project No. Project/Client: f/ Project Manager I Contact Person: . � A - NONE 

(\ �v:n B - HN03 D.•z_lc 1/sL I &Db S/a-- rrk l� .,e" C - H,SO, 

l====r====r===r==============j o J2 � �� < v.  D - NaOH  Z 1: 0::: ,.._v o l'' 0 (  - lJ  !;;: �- '� E - HCI 
lab No. Yr. _ -§ � ::;: '{ ' f - METHANOL 

Date Time Sample Station ID �-"- ° 
Comments: G 

00/ 12- ID  13'·0" C 1  1? - o -l' 1 So· I r:;· 4rr oo/ 1 
001- )3,10- L. - "l '  I X: ' 

nn'J, /31 0 - 'i - C '  l 'rJ 
()(j/ m -o -6-s· 1 fG 
(j(.)C, 1'3\ D- () - l o' I f 
r;e& G1 o - ) 0- ) ).' 1 )G 
()01 l}i \) - \1.-14 1 I 'X 
Cf)9, J / B\D - l S"- I 'l I !/ X: 
Dc;:Cl ) 2-! D }'J:ov [l i P - i 'H0 J S'ci ( I)'G 1 

SPECIAL INSTRUcnONS 

SAMPLE'1Tin ished by (Signature) Date/lime Receive<� (Signahjre) Date/lime HAZARDS ASSOCIATED . � jL /Jie;. �.... . , f) . j. ft'f', (t { 3 </ �'  WITI-I SAMPlES Turn Around (Circle one) � Rush 
11- 1�-0( , r-Ic , , Cl -

';---- · I ,I. -' <--1 D Flommoble 1 ,R�e�po:rt�D�u::_e -===========::_ _ ___; Relinquisheded��atu"'l ,;;Date/lime Received by (Signature) ( Date/lime . f--
r;---._ - II ), I ! ?  a) D Com>s"e (For lab Use Only) 
V ) - � I //f/1 D Highly Tox;c . . 

Relinquished by (Signature) ' / Date/lime Rec�iv b;;y (S�ig��1tu
1

r . ·  h/Time D Othec (lisl) 
Rece•ptTem

. 

P� Rece•pt pH 

, 1 ';j fF 1 _/ V::Crr .J>/'1 1 z) / ,-c- Temp Blank c_y N [Wet/Metals) il�}O.v('rJ . tz./!Sfcfi 1 • - IU D9'Z<>.J /Z.tTl ;v[A 
Custody Seal: Present� lnta<:t/Not lntad Seal s V U 

�- ��  -'-'-+, ,L.L..--- .... 
F-268 (1  0/05) WrllTE-!.ABORATORY COPY YElLOW-REPORT APPENDIX. �NK-SMIPLER/SUBMIITER 



•m W m11 lj� 

·� CHAIN OF CUSTODY RECORD 

L{r:5UuS2-5 
N� 0 6 3 5 0 7  

l 

x 8923 • Madison, V/1 53708·8923 • Phone (608) 831·4444 • FAX (608) 831·3334 

Project No. ProjecVC!lent: J1Lvs L 72()\ ,\b ) l-eA-0"-'-<-M<. 
Project Manager/Contact Person: 

\.); '-1(. F: s L / 13" L S J-c.. J;) fL 
Lab No. vr.oq 

� � . � 
.0 • E .£ � 2 z c - 0 j;! O  
0 -

X 
ii � ::;; 

Date Time Sample Station !D 1- 0 

DIO 12-l� l:? oo 8\( - 0 -l' 
01 I 13i<: -2-i.f ' 
()[;.) G 1{ - '1-C 
()/1, \) J(  · ? .- '6 ' 
() )Lf  \)\1< - $-)0 \ 

0/cS Bi f - / o - I '-' 
()/In [\)t- I :L - 1 '1 '  

()!-'/ 12 \E: - 1'1 - I �' 
(){9, B \t: - i�- 1 9 ' 
010\ I l-Ib l>� "'" B\E - 1 i- ).o' 

SPECIAL INSTRUCTIONS 

si?J:IP!ft: z��} DatefTime 

1 2  -I tf.o 7 
RDui:hr:ig ) 

' _I 
Relinquished by (Sig.} 

U}ifJr:n 

I 1 DatefTime 

!d/;L!A rl D & 
' 

{zlr�lo;·;�me 

I .5'": r 
1 
\ 
\ 
I 
I 
l 
I 
I ) 
I 5:,' ) 

13J

:Si�) I DatefTime 

/)!l)N/v !}(')-
Received by (Sig.) I ! DatefTime 

�j':::%J )

�effime 1z/c5 �55 
:. Custody Seal: Pre�����------���-�ctiNot Intact Sea�f.s y c --------

F-268 (R6/95) 

Filtered (Yes/No) /N / / / / / / / / 
Preserved (Code)/IJ/ / / / / / / / 

"'� PRESERVED CODES � 
""' A - NONE 

�"'¢'. B - HN03 
C - H2S04 <!'." D - NaOH w""' . .J, 
E - HCl � �-"' " F - METHANOL 

Comments: G · 

X �D-z. D7l lu 
X I 

)C 

;x.. 
/< 
X 
?<:. I 
X: I 
X 
)< JJ I 

HAZARDS ASSOCIATED � WITH SAMPLES 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 Btank & N (WeVMetats) 

t:o1 ;J [,A 
WHITE · LABORATORY COPY YELLOW · REPORT APPENDIX PINK · SAMPLERISUBMilTEA 



-

CHAIN OF CUSTODY RECORD 

L-b'20525 
N� 0 6 3 5 0 8  

Filtered (Yes/No) /1J / / / / / / / / 
744 Heartland Troil, P.O. Box 8923 • Madison, W\ 53708-8923 • Phone (608) 831-4444 • FAX (608) 831-3334 Preserved (Code>/ 4/ / / / / / / / 
P7ect No. )Ol_ lt> I P rojecUCiient: . }Lew &.Lo."�<-
Project Manager/Contact Person: 

D�k Fsl / i3ob S:-t� {;}i 
Lab No. Yr. 0"1 

M "'"'L 
� � � � 

-" � 
E .5 � l!l z c - 0 l!l 0 
0 -

I e� q: I .,e 
eo: q: 

e'-X ,.. -[j' '§ �v � '?-� J: ::; 
Date Time Sample Station !D f- 0 

OdD l l-lb )J c oo 
!(P./ 
0).?--
0:!. '2, 
C{)� 
0�� I nd-0 
r{l/ 
O:;fb � / 

8 . ,.. .2A - o -l 
Glf.J, - 1 - Lt \ 

8,lA - '-H 1 
Gl.A - 6-\S I 

IJ1A - $' -1 D'  

\)'2.p. - l D - j )_' 
GlA ' 1 2-tlt \ 

i11 A - 1 '-l-151 
DlS - D -"L' 

I S:,. / ;x, 
I X 
I ,X 
I )c 
I X 
I IX I l ,x-I )G 
I ·v )\ 

nQOJ 12.-io l>c:v t) l_.\S - 2-l\' I ;;en;\ )C 
SPECIAL INSTRUCTIONS 

Date/Time 
r!1<> &"<r;«< S�l;;:h7Jy (Sig.) 

.. 
11 \1 - 1'-J-DI 

Relinquished

-

� 
D - - ,_ �  -

Relinquished by (Sig . ) 

. f ·Date/Time 

J)./;v/4 f1utl 
{ / Date/Time 

/; htfim J 
IUA . Custody Seal: Present!. bsent 

IZ/rs/�gs5 
Intact/Not Intact 

cf)iv:L , / 
r I Date/Time � JlAZARDS ASSOCIATED 

;)/;d/c:; ( J I{) WITH SAMPLES 

0 Flammable 
Received by (Sig.) r tbate!Time Q Corrosive 

0 Highly Toxic 
Received by (Sig.) tJ Date/Time ��,ri-,1,> �� t-z/ts;b] 35� 

0 Other {list) 

" '  u Seal #'s 
----

PRESERVED CODES 
A - NONE 8 - HN03 
C - H2S04 
D - NaOH 
E - HC! 
F - METHANOL 

Comments: G -

�oz_ DD lrJ 
\ 

. 

Turn Around (circle one) �I Rush 

Report Due 

(For Lab Use Only) 

Receipt Temp: Receipt pH 
Temp Biank {5) N (Wet/Metals) 

R.o f .AJ (A ' 

F-268 (R6/95) WHITE - lABORATORY COPY YELLOW - REPORT APPENDIX PINK - SAMPLER/SUBMITTER 



CHAIN OF CUSTODY RECORD 

L-{o&-0 so 
6 3 8 4 8  

RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 

Phone 608/831-4444 • Fax 608/831-3334 • www.rmtinc.rom 

P�ect No. 
· o l, \6 

Project/Client: j(ew ccc�e < 111. �/SL 
Project Manager/Contact Person: 

O'dc. Ps L / &of, s-tc.�Ck j � 
E .E � .E X 

z 0 "' 
Yr.O� - 0 � Lob No. _E U  

.£ 0  Dote Time Sample Station ID 

()60 /)-) D l3�uo \3)11 - L/ - G \ ' s�.'l 
! (23 )  8)'13 - � - 8 '  I 
rr� i3J.C - ,_5- I  ()' ! 
o3-;2, '61ll - /6-\ )_ \ I 
h�� G1:� - I l-lS ' r 
a3S /)) G - 1 5'- i 'l '  1 
D'J(r; t})_j3 - [ 9-lO' \ 
o31 'CX - o - 1' \ 
o'b'"6 v ,v D'-c. - l - '-! ' \ v 
0'28 11-1° h ' c><:> r,;u_ - 1.-/- t, '  I So-\  

SPECIAL INSTRUCTIONS 

S7Rl1I fir (Signature) Dote/Time j'ile- &o«f� \) .-\ Y-6� 
Received �natur ) Dote/Time I D. � .11- � . !));tj(c;J31fS 

RelinquishcSigna�el !;{/ Dote/Time Received by (Signature) 1 1 Dote/Time 

D. � - ;J//1; ; 7  oo 
\ Relin7;1b�;::oture) . !z/rJ;�� ;;;tt:gn/4 

" Custody Seal: Present/� lntoct/Not lntoct Seol!s_ 1 ,g;_ 
F-268 (10/05) 

w:Time lzk ) '1 2$ 

Filtered (Yes/No) /J1! / / / / / / / / 
Presecved [Code) //I / / / / / / / / 

;;;.� 
,;,({, �-" . � 

({, ' �4.." . 'If' "?'�Ci �-'-) 

)o 
(C 
?0 ,X 
X 

IX 
)< 
7 
X 
X 

HAZARDS ASSOCIATED 

WllH SAMPLES 

0 Ffommab!e 

D Corros.ive 

D Highfy Toxic 

D Other {l;st) 

VVH!TE-i.A80RATORY COPY 

PRESERVED CODES 
A - NONE 

B - HN03 

C - H:zSO, 
D - NaOH  
E - HCI  

f - MEIHANOL 

Comments: G - . 

'-JDZ- OD1u I 

" b' 
-

Tum Around (circle one) �al ) Rush 
Report Due 

(For Lab Use Only) 

Receipt Temp6 
Temp Blank Y N 

/JJ l ,-
YEtlOW---REPORT APPENDIX 

Receipt pH 
(Wet/Metals) AJ{A- ---- ---

PINK-SAMPlER/SUBMITTER 



CHAIN OF CUSTODY RECORD 

wu�062-S 
6 3 8 4 9  

RMT Inc., 744 Heartland Trail, Madison, WI 53717·1934 

Phone 608/831-4444 • Fax 608/831·3334 • www.nntinc.com 

Filtered {Ye,/No) /N / / / / / / / / 
Prewved (Code) fll / / / / / / / / 

Project No. I Project/Client: . 7).oUO JL-<w"-'-"1<-<- f11"-'' l 

.::>0mp1e .::)tation ID 

o'--F' I).-1D I /} tp GK- 6 - 15 '  
D:li G2. c. - 'E5 - I "'' 

l o�� '(l,LC - i O - j ).' 
M3 G1. c. - 1 2-l 'f '  

o�4 13:Lc , / 4-2D '  
o�S 81'0 - 0-2 i 

()L\{o \J,) D- ) -'-) ' 
041 Yj).\)- L\ - C.  \ 
0� '-Ll I iV 'G"lO - io, - '6 '  
{)L\<1 \J.·\ D ) \):oc t;l.fJ - 'i? - )0 
SPECIAl iNSTRUCfJONS 

\ 

t 

\ 

X "' � 
.sc,· I 

I I .,J... 
\ �,'i 

h " 
.I 

1 ���-l/Y/, 
(C )c 
(<:; 
X !to 
(C 
)(_ X 
(< 
X 

Comments: �DZ- oulu 
I 

<;j1 

PRESERVED CODES 
A - NONE 

B - Hr-KJ3 
C-H�.4 
D - NaOH  
E - HCl 

F - METHANOL 

G 

SAR Relinquished by (Signature) Date(nme � "'-., () f /f!l i '\ WITH SAMPlES Turn Around (circle one) � Rush 
J-� \ r  f.>cU>•'-"' '- 1 [ 2-[�-0 9  

D Flommoble ( :Re�po::rt�D�u:e-==============----� ) Date(nme Received by (Signature) Dare(nme . 1-J. /_ /7 0 0 0 Corrome 

�# 11 0 ��- . 

(For lab Use Only) 

Relinquished by {Signature} Dare(nme 
0 Othe (1. t) 

Receipt Temp A 
1 I ��/ 

r " Temp Blank .Cf_.J N 

ut · 't 11> o gc,) i?JJ 1 
....;:) Custody Secl: Present/� Intact/Not Intact Sec #s 

F-268 (1 0/05) VVHITE--LABORATORY COPY YEllOW-REPORT APPENDIX 

Receipt pH 
(Wet/ Metals) 
,v(A-y 

PINK-SA.oYJll.ER/SUBMJITER 



CHAIN OF CUSTODY RECORD 
6 3 8 5 0  

LfO&JS'l-5 
RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 

Phone 608/8314444 • Fax 608/831-3334 • WlvW.rmtinc.com 

Project No. 7Jo l ,  1u 
Pr�ect/Ciient: cd; l.ec.v"-u."' ee / 1""'; L 

Project Manager/Contact Person: 

I D·'Jc 1=:\t I B.o b s� � li. i ! I  � I z c 0! �b NoG Yr. O ?  11 <.'3  !<i: 
. � o - � Cf. Date Time Sample Station 10 � 0 

S'CI ty:;l� 12- l o  l:?:cm '()).D - )o - 1 2.' 
S\ Ins�� 8lD - ll-lti '  
61 ostz, \)j_'{J - J '-\ - 15'  
5) OS Q1.D - 15-il. 'l' 
SYin<l5 GLD- ll, :> - ).o' 

:f5 oq lS )J'J  -;.o-25 ' 
r:5\t oc:J7 1 IS I.E - o-!-.' 
f5 QC:/7, Yjl.E - J. -'-\ ' 
5? oc::ll [; "' mf - LJ -C 
:::f1 rY.ln J �o"" 11� "� 'GJ.� - �:, .z' 

SPECIAL INSTRUCfiONS 

J. j _sc,,' l 
l 
l 
! 
l 
l 
i 
\ 

�-I+ 
S�P�f tlinquish� �y (Sig�ature) Date/Time JlJb-- IA:e< \:N&jt.. ' l2-l c-o1 

Receivedi'f!Signoruf1l Date/Time \) . -'t C"C� ;j;!()q 131/'. 
Relb':t:::Y) )J.);i/?J ,717• Receiv� by (Signature) -1 Date/Time 

Relinquish� by (Signature} Date/Time I Receiv� by (SignohJre} /l /7 .. Date/';i"e c 

/) )a  oJcr"J !z/;s/ocr 05 cA4/,£/;;-v-�tel!.d_t_ .. 1-z/oJol-'5 ()\ TT«[ ( // oQ Intact/Not Intact Seal #s · U 
F-268 { 1  0/05) 

Filtered (Yes/No}�/ 77// / / L 
Premved (Code} LA/ / / / / / / / #!/ ,.,� / 

PRESERVED CODES 
A - NONE 

B - HN03 

C - H,SQ, ,.,ru 

?f.� � -<:' .y: "{ �{ 

1i � 
n 
X lli v 

� 
2i_ 'yJ 

HAZARDS ASSCX::tATED 
Will-I SAMPLES 

0 Flammable 

0 Corrosive 

0 Highly Toxic 

0 Othec {li,t) 

W'HITE-LABORATORY COPY 

D - NaOH  

E - HCI 

F - METHANOL 

Comments: G 

I Lj r; 'Z- PDL 

� 

Tum Around (circle one}� Rush 
Report Due 

(For Lab Use Only) 

Receipt Temp:0) Temp Blank (:!./ N 

t'o I 
YELlOW-REPORT APPENDIX 

Receipt pH 
(Wet/Me�ls) AJ/k-

�NK-SAMPLER/SUBMITTER 



CHAIN OF CUSTODY RECORD 
6 3 8 5 1  

Yul--052--5 
RMT Inc:., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.rrntinc:.com 

F\l!e,ed fYe•/NoJ fiJ / / / // / / / 
p,e,med {Code) � / / / / / / / / 

Project No. I Project/Client /}o\ . {  o )Lew"'-"'""" 1'1 o.--s( 
Project Manager/ Contact Person: 1 D:�k. F,'>L ,! aD.� �}01QJL 1 1  ·1 
Lab No. I Yro'j - 0 .!J U  

� 0  

X "' � 

PRESERVED CODES 
A - NONE 
B - HN03 

C - H�,. 

D - NaOH  

E - HCI  
F - METHANOI. 

Date I Time Somple Station ID Commenf5: G -

l-
i J '""' 

SPE IAL INSTRUcnONS 

J32f - 8' -J o '  
i3lE - {O- J ]. /? ' 

1)2f · \},'}- 1 s. � 

B1£ - )6 - 2J' 
!?,X - 2. 3 -)S ' 
'fJ2f - o - L' 
82-F - ). - '11 
1'3 21"' - L!-C 
GlF - (, -? '  
\'<, 1_f -:J'- I o' 

A 

I 
I T 

1 
L 
I 
I 
I 
J I 

so. (  

.L. So:{ 

;() 
>< 
� /c 
'L. X: 
(c 
)c 
('\: 
)o 

SM)l:j-ER Reltq<fhed by (Signature) Date/Time 1me HAZARDS ASSOCIATED . �� ft--J-4------ (!1-lv.,G,_,i,_ ) JJ. ·/V-O ? f$'(( - WITH SAMPLES Tum Around (cirde one) � Rush 
0 Flommable 1 �Re�po�rt�D�u�e-==============---J Relinquish� (Signa e) Date/Time Received by (Signalure)' Date/Time . � 

t� _ · 
JJOU 0 Con-os!Ve 

• J � 0 � � . 

(For Lab Use Only) 

Date/Time . Rece1pt Temp: 
O Othe' {liSt) Temp Blank {iJ N 

c.J\ �'.J:l.JL't_{Q__�?f:0-'£2_�W;Jl��4...:.:Ii5!.2J122-.L::=====-l J. f) l � Custody Sec): Present/� Intact/Not Intact 
. 

F-268 ( 1  0/05) Wrl!TE--{ABORATORY COPY YH.lOW---REPORT APPENDlX. 

Receipt pH 

rw�7J 
�NK-SAMPLER/SUBMJTTH 



CHAIN OF CUSTODY RECORD 
6 3 8 5 2  

L{ol-062-5 
RMT I!IC., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.rmtiliC.rom 

Project No. r;LD ) , i O  Project/Client: . \te--v �cv.� "-" Ha--sL 
Proiect Manager/Contact Person: 

DLic.- �-_,l I Gr,J, s � {;; fl_ 
Lab No." Yr. sit 

-,::: Date Time Sample Station ID 

��� 13,. 11-'0 1 3 = = BJ.r - }D- 1 )..' 
()1 i;;z� ) ,, tn f - n- 1 3 .8 '  

� � ll t 
E .E � .E 

z c --:g 8  
.-Q O  

I 
I 

� "' � 
So I 
s.,. 'I 

no 
Jl 
Jl � rr r� n':",o \ ),,<o o  IJ2f- p.:? · I S' '  I s, ; / 

' 

SPECIAL INSTRUcnONS 

s:::tt_ R,ished by (Signature) Date/Time �Gou;ol , 
· )�/� D l 

Relinqui:�Signattfti Date/TiJ'" 
f) ,  . o . J iJ.).trJ/tl I J{)[ 

Relinquished by (Signature) 

/;JoPL, 
Date/Time 1z/rs£q s>>-

f)ei�-r:ig�atur& !J/Nz·!Jv z; 
Received by (Signature) ' ''Date/Time 

Rec�� (Signatur� < 7
�
te/Time Wzt >--L I'd? 1 2)s;o9£5S 

� ) Custody Seal: / /  l� ' Present/� Intact/Not Intact Seal #s c::t 
F-268 (1 0/05) 

Filte<ed {Ye•/NoJ/rJ L L L LL L LL 
P<ese.ved (Code) /A/ / /  / / / / /  

"'£> PRESERVED CODES 
'l;-; A- NOI'-IE #, B - HN03 � ' L  

" J' C - H,SO, ,e 6---\ r 'l 0 - NaOH  

"<'"' ' E - HCI 

F - MEiHANOL 
Comments: G 

(\ I::La.-z _Qi) lu_ )< ' 

)c � 

r--r---
---L-----

------.....____ 
� 

HAZARDS ASSOCIATED Turn Around (circle one) e Rush WTTh SAMPlES 

D Flammable Report Due 
D Corrosive (For Lab U.e Only) 
D Highfy Toxic Receipt Temp: Receipt pH 
0 Othe, (li•f) Temp Blank {J) N [Wet/Metals) 

{]!) !  AJ/.4-
-------------

WHrTE--!ABORATORY COI'Y YELLOW-REPORT APPENDIX �NK-SMIPU'R/SUBMITTER 



CHAIN OF CUSTODY RECORD 
6 3 8 5 3  

Lfo1-b525 
RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • WWil.nntinc.com 

F;ltered {Yes/No) /fJ / / / / / / / / 
Presecved (Code} /4/ / / / /  / / / 

Project No. ' Ucl . ) o  Project/Client k:�nu. fi11lv'>L ,.&:/ PRESERVED CODES 

Project Manager/Contad Person: 

I O;Jc � <;L /CS,b ���J{, l i J I � lab No. ly, M I I ] � � V' I Date --..._, Time 
\]'oo 

JL 
I":Lo"' 

SPEC!Al iNSTRUcnONS 

Sample Station ID 

81F - \ 5--) b '  
(ll " ' 1 6 -2o' 
'()")..(= - }3-2.5' 
\( 2\" - ) S"- :',v 
f,l,0 - " -2..' 
YJ,"3 V -).- '-� \ 

U""l 0 - 1-f-!, I 

G,-;sD - L - � '  
J> ? p  - �- ) o' 
13T0- l o - \l.' 

--'"' 

\ !So: ) 
L 
I 

1 
( 

r 

\ 

H-it 

,::,0 ttfi5 ,.,� ' 
,_,ru � &-"" of "?-� ,, ( '7 

X 
X rx X 
� [k X K )0 

Comments: 
I tfoz vD LJ 

-v-

A - NONE 
B - HN03 

C - H,SO, 
0 - NaOH  

E - HCI 

F - METHANOL 

G 

:llERRei:Z:"nqu· hed by {Signature) Date/Time Date/Time �DS ASSOCIATED d . I �� h j {fllv Gw;�) i l - )f-oy 1 r3lf. WITH SAMPLES Turn Aroun (crrce one) � Rus 
D Flammable 1 �Re�po�rt�D�u�e'-==============-----Date/Time Received by {Signature) Date/Time . 1-

/ 7 {l {) D Con-osrve 

0 Highly Toxic 
ReceZ:;;1J ,;;::;;;5 o Chr (l;,,) 

I ' ;: ' 'I' r /) � Custody Seal: Presen� Infect/Not Infect Seal #s U 
F-268 ( 1 0/05) WHrTE-I.ABORATORY COPY 

(For lab Use Only) 

Receipt Temp: 
Temp Blonk (!') N 

KD ( 
Receipt pH AJ7Jis) 

p•· 

YELlOW-REPORT APPENDIX PlNK-SA.M.Pl.ER/SUBiv'JTTER 



CHAIN OF CUSTODY RECORD 
6 3 8 0 2  

YoiJ,J375 
RMT Inc., 744 Heartland Trail, Madison, WI 5371 7-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.nntinc.rom 

f;Jtered {Yes/No) -10/ / / // / / / 
Presecved (Code) /A/ / / / -z /  / / 

Project No. "/lo [. lo Project/dient: ):. €.{) ClV·h� ' ;11 ik5L 
Project Manager/Contact Person: 

D:L..k �--rL I rs "  1o s; f,.� I:� JL 
Lab No. !Yr. 0� 

Date I Tome Sample Station ID 

I}J>./ ,::,<!. 
�� e'"' 

" 
,.,.., . '-'· &"' ,._• .... « '7'/J.. ' ·"-" . 

I' Comments: 
1 !-fu z JJc/.ij_ 

w 

PRESERVED CODES 
A - NONE 

B- HN03 

C - HzSO-' 

D - NoOH 

E - Hct 

F - METHANOL 

G 

R Relinquis ed by {Signature) Date/Tome ) Date/Tome HAZARDS ASSOCIATED 
. I � � (/ / (4,,_,�cl \2 - I  'f- 1:> )  , ;:;5(/S. Will-i SAMPlES Tum Around {crrc e one) � Rush 

� -
, D Flammable 1 •R:e�pa:rt::.-'::Du�e�============----1 RelinquishedJ>riSi9natu Date/1i�1 • r 

f-o _ -

/J VV 0 Commve 

' . ; 0 � -

Relinquished by {Signature) I . I  Date/Tom

.

· 
� I rxr_ . 

/Tome 
0 Other {list) 

(; Jr.t fJJcn 1o/r5jcYJ 8-5.5 1/rs/&18� �� Cust';;q, Seal: Present/� Intact/Not Intact S:01 #l ' (} 
F-268 { 1 0/05) WHrrE-!ABORATORY COf"' 

{For Lab Use Only) 

Receipt Temp: 
Temp Blank (!{) N 

tvr 
�UOW��TAWENDOC 

Receipt pH 
{Wet/Metals) 

JJ l+ v 

"NK-SAMI'!fR/SUBMITTER 



CHAIN OF CUSTODY RECORD 
6 3 8 0 3  

L(oU52:5 
RMT Int., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • WNW.rmtinc.com 

Project No. Project/Client ;11 '""'"" L /l<l t . iO ICevu iti.kr<« 
Project Manager/Contact Person: 

L)'<-k FsL /J3, (, S � /2 X 
lab No. y, o 9 

Dote Time Sample StaHon ID 

o1r t-}:3. )2- ID (<, :Qc )'3]t - l c 2o ' 
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i'1 1.0 - ()>)_' I 
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}'V1 l-0 - !.{. (, \ ! 
M 2]')- &, - S '  I oc&' 

)Or � I{; ') p1w - 1)-l b' I 
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0 
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/C � II; \ 
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I; f'l1.::? D - l·'-1' ( l/ 

1 0 2 I t;; \ l.·\ () \]:co t'l ' )) - cj-b' I So,' / 
SPKIAL INSTRUCTIONS 

ftRJ'Zed by (si9noturei Date/Time 
v- ..--- (jll� (""",�) J2·) !J·D/ 

Relinquish�natl DateW 1'>. � MJ;�;/r ; J  
Relinquished by (Signalure) 1 �io Date/Time 

u)aVIco 1 2L Of t55 

Receiv�Signolurql J Dote/Time 

D- ., . J))NA!-3Lf"-
Received by (Signalure) Date/lime 

Rec�gna/u� feZ /lime lc:-/Z/l ' -"- ·r?, � 12r 01 t5<-; ;- � � Custody Sec I: Present/ ert Intact/Not Intact �I #;V' 0 
F· 268 ( l  0/05) 

Filtered (Yes/NoJ/1JL L L LL L L L 
Preserved (CodeJ / _,</ / / / / / / / / 

�J;> PRESERVED CODES ,:,rl? A - NONE 

� B - HN03 

f/J� �0 C - H,SO, 
(yof f' D - NoOH  

'<""' :( E - HCI 

F - METHANOL 

Comments: G 

;o !/_oz.Jlpk 
l?c I 

IX (( 
X 
IX 
)( 
X 
K 
X t? 

HAZARDS ASSOCIATED 
Turn Around {circle one} 8 Rush t- WITH SM\PlES 

0 Flammable Report Due 

0 Corrosive (For lab Use Only) 
D Highly Toxic 

D Other (list! 
Receipt Temp: q Receipt pH 
Temp Blank {!!) N r;J7t j(JJ ? 

WHITE--lABORATORY COPY YEUOW-REPORT APPENDIX PINK-SMI?lER/SUBMITTER 



CHAIN OF CUSTODY RECORD 
6 3 8 0 4  

YuLicf)25 
RMT Inc., 744 Heanland Trail, Madison, WI 53717-1934 

Phone 608/831-4444 • Fax 608/831-3334 • www.rrntinc.com 

Proiect No. /.1_0\ , 1 o 
Proiect/ Client: 1 \C.�(;0rW<- frlw-5 L_ 

Project Manager/Contact Person: 

I 00 < \c ('C,[ ILl�\ S:�C,JL IH lab No. ly,09 I I � d 
� 0  Dote Time Sample Station ID 

� "' � 

F;ltered (Yes/No) /;V / // // / / / 
Preserved {Code) /�L / / / / / L /  

i}�/ �e. � n'c> -' )::,.-4.e,v : G 

'?"«-(> ;,if 
� �omments: 

PRESERVED CODES 
A - I\IONE 

S- HN03 
C - Hz504 
D - NoOH  

E - Hd 

F - METHANOL 
G 

)) j(,� \J-\ b / ] oo ["' ) 0- 6- 'S '  / �c,;{ ('v L.j oz I)() fw. 

� /{r;. � ( M">o - 1> - 1 "' ..... I ):; 
!.1.&i- I �i-\\) - Q-)"' \ l x-;  

) ib7 I I I I M '-\D - 5"-1' I I  I I  l >c  

' 

)1 /v')) ('1 Lj 0- f.-["D '  \ )c 
)� ;hCf J'11 -;0. o- ;' I '>-1 cf1 ; !0 M ', 0 - 1, -p I �., )<7 
\U / /  )1-l o l};ov \'Vl S" 1'J- 7- - l o ' \ Sc,'l Yl I I I I I I I ..J.,. 

�1"---- 1 I I I • 

SPECIAL INSTRUcnONS 

S:aP R Relinquished by (Signature) '- Dote/Time HAZARDS ASSOCIATED I .-< � 0 (l'\tu. G,� WITH SAMPLES Tum Around (cir< e one) � Rush � I 'J_ - l .()j R D D Flammable 1 :•�po::rt�u�e-==============---_j Relinquished\:" nature Dote/Time t-- . 1} tJ 0 D Corn>sive (For Lab Use Only) 
" / 'I' D Highly Toxic 

R�linq!D:p;;:naru�) rz/r5lo;�; �L;;/l i��;-5 D �c {list) 

�· Custody Seal: Present Seal # ' d 
F-268 {1 0/05) WHITE-lABORATORY COPY 

Temp Blank N 
Receipt Temp?· 

fLo 
YELlOW-REPORT APPENDIX 

SptpH 0 (.API <  ���1?, JZ(l.-' � 

PINK-SAMP1.ER/SUBMITTER 



Sample Condition Upon Receipt 
Pace Analytical Services, Inc. 
1 24 1  Bellevue Street, Suite 9 

Green Bay, WI 54302 �eAoalytica( 
I I Client Name: 4( rvr\ --��--------------- Project # L-fc5L&lx5 

Courier: �- Fed Ex I- UPS r- USPS I Client I Commercial r· Pace Other L()gj� �() _ _ _ _ 

Tracking #: ----------------
�

----------�-7
�------------

Custody Seal on Cooler/Box PreSent: �� yes r no Seals intact: r yes r no 
Custody Seal on Samples Present: r· yes o Seals intact: r· yes / no 

• 

Packing Material : I Bubble Wrap ¥Bubble Bags r-· None Other 

Thermometer Used __,[',..o.L.)�_,\,A:-'-_______ Type of Ice@ Blue Dry None r Samples on ice, cooling process has begun 

Cooler Temperature if? 0 I Biological Tissue is Frozen ·  r yes 

Temp Blank Present: �yes r� no 
Temp should be above freezing to 6°C for all sample except Biota. 
Biot2 Samples should be received :5 0°C. 

Chain of Custody Present: 

Chain of Custody Filled Out: 

Chain of Custody Relinquished: 

Sampler Name & Signature on COC; 

Samples Arrived within Hold Time: 

Short Hold Time Analysis (<72hr): 

Rush Turn Around Time Requested: 

Sufficient Volume: 

Correct Containers Used: 

-Pace Containers Used: 

Containers Intact: 

Filtered volume received for Dissolved tests 

Sample Labels match COC: 

-Includes date/time/10/Analysis Matrix: __ 
All containers needing preservation have been checked. 

Comments: 

'f{lves lJNo ON/A 1 .  
�es ONo DN/A 2. 
�s DNo ON/A 3. 
�Yes ONo ON/A 4. 

ON/A 5. 

ON/A 6. 

ON/A 7. 
f:lves DNo ON/A 8. 

ON/A 9.  
ON/A 

,_ f/-Yes DNo 

jg_Yes DNo 

/6ves DNa ON/A 10.  
DYes DNa �/A 1 1 .  
�es DNo dNtA 

. .  5 ........ . 
1 2  . 

DYes 1 3 .  

Person examil')ing ttontents: 

Date: I:J-/rS/DCf 
Initials: 1 'Ml" /l / 

All containers needing preservation are found to be in 
compliance with EPA recormnendi:ltion. DYes 

[]No 1-N/A 

DNa ��/A bc����--------
-.�����-----------

-
-

-
-----

-
----� �- Initial w11en Lot# of added 

exceptions: VOA, coliform, TOC, O&G, WI-DRO (water) 

Samples checked for dechlorination: 

Headspace in VOA Vials ( >6mm): 

Trip Blank Present: 

Trip Blank Custody Seals Present 

Pace Trip Blank Lot # (if purchased): 
Clrent Notificatron/ Resolution: 

DYes DNa completed preservative 

DYes 

DYes 
DYes 

[]Yes 

ONo �lA 14. 

ONo �lA 1 5 .  

DNa �/A 1 6 .  

[)No_?A 

F1eld Data Heqwred? 

Person Contacted: ----------------------------- Daterri me: 
Comments/ Resolution: 

Y I N 

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

Project Manager Review: Date: ;,;;.;,..,l�i.i.."'f�'-----
Note: Whenever tl1eH:! is a discr,epa·ii�

- , .l g No l arolina compliance samples, a copy o( t11is form will be sent to the North Carolina DEHNR 
inc;orrec( preserva tive. out of�:_!.!),...i "·one · c r · ner 

F-ALL-C-006·Rev.05 (300ct2009) SCUR Form 
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1 /faceAnalytical 
\\�Vt;.pecvfilbs. com 

Ma rch 3 1 , 20 1 0  

BOB STANFORTH 
RMT MADISON 
7 44 Heartland Trail 
Madiso n ,  Wl 537 1 7 1 934 

RE: Project: 720 1 . 1 5  KEWA U N E E  MARSH 

Pace Project No.:  4029654 

Dear BOB STAN FORTH: 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Enclosed are the ana lytical results for sample(s) received by the laboratory on March 20, 2 0 1 0 .  The 
results relate only to the samples included in this report. Results reported herein conform to the 
most current N E LAC standards, where applicable, unless otherwise n arrated in the body of the 
report. 

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

Sincerely, 

'7-�� lJ- �tL-tr-c:z:-t.<.-v--�-�(f''-· 
Tod Noltemeyer 

tod . noltemeyer@ pace labs.com 
Project Manager 

Enclosures 

cc: ALEX GOERGEN. RMT - MADISON 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced. except in full, 
\'lithout the writlen consent of Pace Analytical Services, Inc .. 

Page 1 of 36 



"'""'4·'"'"�:, �' J I / . ·.') 

/ PaceAnalyttcal 
1\".W!.pace/abs.com 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Green Bay Certification IDs 
California Certification #: 09268CA 
Florida/NELAP Certification #· E87948 
Illinois Certification #: 200050 
Kentucky Certification #: 82 
Louisiana Certification #: 04168 
Minnesota Certification#: 055-999-334 
New York Certification #: 1 1 887 

CERTIFICATIONS 

New York Certification #: 1 1 888 
North Carolina Certification #: 503 
North Dakota Certification#: R-150 
South Carolina Certification #: 83006001 
Wisconsin Certification #: 405132750 
Wisconsin DATCP Certification #: 105-444 
1241  Bellevue Street Green Bay, WI 54302 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Sarviccs, Inc. 
1241 Bellevue Street - Suile 9 

Green Bay, WI 5<1302 
(920)469-2436 

Page 2 of 36 
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� l / / � / PaceAnalytical 
\\WII-/)8Celi11JS. COf/1 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Lab iD Sample ID 

4029654001 M2A 0-2.5' 

4029654002 M2A 2.5-5.0' 

4029654003 M2A 5.0-7 .5' 

4029654004 M2A 7.5-10.0' 

4029654005 M28 0-2.5' 

4029654006 M28 2.5-5.0' 

4029654007 M28 5.0-7.5' 

4029654008 M28 7.5-10.0' 

4029654009 M2C 0-2.5' 

402965401 0  M2C 2.5-5.0' 

4029654011 M2C 5.0-7 .5' 

4029654012 M2C 7.5-10.0' 

4029654013 M2E 0-2.5' 

4029654014 M2E 2.5-5.0' 

4029654015 M2E 5.0-7.5' 

4029654016 M2E 7.5-10.0' 

4029654017 M2F 0-2.5' 

402965401 8  M2F 2.5-5.0' 

4029654019 M2F 5.0-7.5' 

4029654020 M2F 7.5-10.0' 

4029654021 M5A 0-2.0' 

4029654022 M5A 2-4.0' 

4029654023 M5A 4-6.0' 

4029654024 M5A 6-8.0' 

4029654025 M5A 8-10.0' 

4029654026 M58 0-2.0' 

4029654027 M58 2.0-4.0' 

4029654028 M58 4.0-6.0' 

4029654029 M58 6.0-8.0' 

4029654030 M58 8.0-10.0' 

4029654031 M5C 0-2.5' 

4029654032 M5C 2.5-5.0' 

4029654033 M5C 5.0-7.5' 

4029654034 M5C 7.5-1 0.0' 

4029654035 M5E 0-2.0' 

4029654036 M5E 2.0-4.0' 

4029654037 M5E 4.0-6.0' 

SAMPLE SU MMARY 

Matrix Date Collected Date Received 

Solid 03117110 00:00 03120110 08:4 3 

Solid 03117110 00:00 03120110 08 4 3 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:4 3 

Solid 0311 7110 00:00 03120110 08:4 3 

Solid 0311711 0 00:00 03/2011 0 08:43 

Solid 03117110 00:00 0312011 0 08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 03/1 7110 00 00 0312011 0  08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03/2011 0  08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 0311 7110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03/1 7110 00 00 03120110 08:43 

Solid 03117110 00 00 0312011 0  08:43 

Solid 03/17110 00:00 03120110 08:43 

Solid 03117110 00:00 0312011 0  08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00:00 03120110 08:43 

Solid 03117110 00 00 03120110 08:4 3 

Solid 03117110 00:00 03120110 08:43 

Solid 03/17110 00:00 03120110 08:43 

Solid 0311711 0 00:00 03120110 08:43 

Solid 0311711 0 00:00 0312011 0 08:43 

Solid 0311711 0 00:00 031201 1 0  08:43 

Solid 0311711 0 00:00 03/2011 0 08:43 

Solid 0311 7110 00:00 031201 1 0  08:43 

Solid 0311711 0 00:00 03/2011 0 08:4 3 

Solid 0311711 0 00:00 03/2011 0 08:4 3 

REPORT OF LABORATORY ANALYSIS 

This report s!1all not be reproduced, except in fulL 
without U1e written consent of Poce Ana!ylica.l Services, Inc 

/h�l;t, 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 8 
Green Ba.y, WI 54302 

(920)469-2436 

Page 3 of 36 
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11'\Wt_pacela/.Js.com 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Lab iD Sample ID 

4029654038 M5E 6.0-8.0' 

4029654039 M5E 8.0-1 0.0' 

4029654040 M5E 10.0-12.0' 

4029654041 M5E 12-14' 

4029654042 M5E 14-15' 

4029654043 M5F 0-2.5' 

4029654044 MSF 2.5·5.0' 

4029654045 M5F 5.0-7.5' 

4029654046 M5F 7.5-10.0' 

4029654047 M6E 0-4.0' 

4029654048 M6E 4-6.0' 

4029654049 M6E 6-8.0' 

4029654050 M7E 0-2.0' 

4029654051 M7E 2-4.0' 

4029654052 M7E 4-6.0' 

4029654053 M7E 6-8.0' 

4029654054 M8E 0-4.0' 

4029654055 M8E 4-6.0' 

4029654056 M8E 6-8.0' 

4029654057 M9F 0-4.0' 

4029654058 M9F 4.0-6.0' 

4029654059 M9F 6.0-8.0' 

4029654060 M10F 0-4.0' 

4029654061 M10F 4-6' 

4029654062 M10F 6-8.0' 

4029654063 M11 F 0·2.0' 

4029654064 M11 F 2.0-4.0' 

4029654065 M11 F 4.0-6.0' 

4029654066 M11 F 6.0-8.0' 

4029654067 M11F 8.0-10.0' 

4029654068 M11 F 1 0.0-12.0' 

4029654069 M12F 0-4.0' 

4029654070 M12F 4.0-6.0' 

4029654071 M12F 6.0-8.0' 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Solid 03/1 7/10 00:00 03/20/10 08:43 

Solid 03/1 7/10 00:00 03/20/1 0 08:43 

Solid 03/17/10 00:00 03/20/10 08:43 

Solid 03/1 7/10 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/1 7/1 0 00:00 03/20/10 08:43 

Solid 03/17/10 00 00 03/20/1 0 08:43 

Solid 03/17/10 00 00 03/20/1 0 08:43 

Solid 03/1 7/1 0 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/10 08:43 

Solid 03/17/10 00 00 03/20/10 08:43 

Solid 03/1 7/1 0 00 00 03/20/10 08:43 

Solid 03/17/10 00 00 03/20/10 08:43 

Solid 03/17/10 0000 03/20/1 0 08:43 

Solid 03/17/10 00 00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/17/10 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/1 7/1 0 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/1 7/1 0 00:00 03/20/10 08:43 

Solid 03/1 7/1 0 00:00 03/20/10 08:43 

Solid 03/17/10 00:00 03/20/1 0 08:43 

Solid 03/1 7/10 00:00 03/20/10 08:43 

Solid 03/17/10 00 00 03/20/1 0 08:43 

Solid 03/17/10 00 00 03/20/1 0 08:43 

Solid 03/17/10 0000 03/20/1 0 08:43 

Solid 03/17/10 00 00 03/20/1 0 08:43 

Solid 03/17/10 0000 03/20/10 08:43 

Solid 03/17/10 00 00 03/20/10 08:43 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc .. 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 
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1Wm.pacelabs.co111 

Project: 

Pace Project No.: 

Lab iD 

4029654001 

4029654002 

4029654003 

4029654004 

4029654005 

4029654006 

4029654007 

4029654008 

4029654009 

4029654010 

4029654011 

4029654012 

4029654013 

402965401 4  

4029654015 

402965401 6  

402965401 7  

402965401 8  

4029654019 

720 1 . 1 5  KEWAUNEE MARSH 

4029654 

M2A 0-2.5' 

M2A 2.5-5.0' 

M2A 5.0-7.5' 

M2A 7.5-10.0' 

M2B 0-2.5' 

M2B 2.5-5.0' 

M2B 5.0-7.5' 

M2B 7.5-10.0' 

M2C 0-2.5' 

M2C 2.5-5.0' 

M2C 5.0-7,5' 

M2C 7.5-1 0.0' 

M2E 0-2.5' 

M2E 2,5-5,0' 

M2E 5.0-7.5' 

M2E 7.5-10.0' 

M2F 0-2.5' 

M2F 2.5-5,0' 

M2F 5.0-7.5' 

SAMPLE ANALYTE COUNT 

Method 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 601 0 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
wiU1out the written consent of Pace Analytical SeNices, Inc 

hela2-

Analysts 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

AME 

OLB 

Pac� Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

{920)469-2436 

Analytes 

Reported 

Page 5 of 36 
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\1'\Wf.piiCelubs. COI/1 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Lab tD Sample ID 

4029654020 M2F 7.5-10.0' 

4029654021 M5A 0-2.0' 

4029654022 M5A2-4.0' 

4029654023 M5A 4-6.0' 

4029654024 M5A 6-8.0' 

4029654025 M5A 8-10.0' 

4029654026 M58 0-2.0' 

4029654027 M58 2.0-4.0' 

4029654028 M58 4.0-6.0' 

4029654029 M58 6.0-8.0' 

4029654030 M58 8.0-10.0' 

4029654031 M5C 0�2.5' 

4029654032 M5C 2.5-5.0' 

4029654033 M5C 5.0-7.5' 

4029654034 M5C 7.5-10.0' 

4029654035 M5E 0-2.0' 

4029654036 M5E 2.0-4.0' 

4029654037 M5E 4.0-6.0' 

SAMPLE ANALYTE COUNT 

Method 

ASTM 02974-8'/ 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6 0 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 0297 4-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-8'/ 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

REPORT OF LABORATORY ANALYSIS 

This report sl1all not be mproduced, except in full, 
without the written consent of Pace Analytical Services, Inc .. 
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Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Lab iD Sample ID 

4029654038 M5E 6.0·8.0' 

4029654039 M5E 8.0-10.0' 

4029654040 M5E 10.0-12.0' 

4029654041 M5E 12-14' 

4029654042 M5E 14-15' 

4029654043 M5F 0-2.5' 

4029654044 M5F 2.5-5.0' 

4029654045 M5F 5.0-7.5' 

4029654046 M5F 7.5-10.0' 

4029654047 M6E 0-4.0' 

4029654048 M6E 4-6.0' 

4029654049 M6E 6-8.0' 

4029654050 M7E 0-2.0' 

4029654051 M7E 2-4.0' 

4029654052 M7E 4-6.0' 

4029654053 M7E 6-8.0' 

4029654054 M8E 0-4.0' 

4029654055 M8E 4-6.0' 

4029654056 M8E 6-8.0' 

SAMPLE A NALYTE COUNT 

Method 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

E PA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

REPORT OF LABORATORY ANALYSIS 

This report shall not be r·eproduced, except in full, 

without the wrillen consent of Pace Analylical Services, Inc 
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Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Lab iD Sample 10 

4029654057 M9F 0-4.0' 

4029654058 M9F 4.0-6.0' 

4029654059 M9F 6.0-8.0' 

4029654060 M10F 0-4.0' 

4029654061 M10F 4-6' 

4029654062 M10F 6-8.0' 

4029654063 M11 F 0-2.0' 

4029654064 M 1 1 F  2.0-4.0' 

4029654065 M11 F 4.0-6.0' 

4029654066 M11 F 6.0-8.0' 

4029654067 M11 F 8.0-1 0.0' 

4029654068 M 1 1 F  10.0-12.0' 

4029654069 M12F 0-4.0' 

4029654070 M12F 4.0-6.0' 

4029654071 M12F 6.0-8.0' 

SAMPLE ANALYTE COUNT 

Method 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 0297 4-87 

EPA 6010 

ASTM 0297 4-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

EPA 6010 

ASTM 0297 4-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 6010 

ASTM 02974-87 

EPA 60 1 0  

ASTM 02974-87 

REPORT OF LABORATORY ANALYSIS 

This repor1 shall not be reproduced, except in full. 

without the written consent of Pace Analytical Services, Inc .. 
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Pace Analytical Services, Inc. 
1241 Bellevue Street · Suite 9 

Green Bay, Wl 5<1302 
(920)<169-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Samp le: M2A 0�2.5' Lab ID: 4029654001 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry�weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 13.6 mg/kg 3.5 0.20 03/23/1 0  1 1  :40 03/23/1 0  1 7:50 7 440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 43.9 % 0. 10  0 . 10  03125/1 0  08:15 

Samp le: M2A 2.5-5.0' Lab 10: 4029654002 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters ResL1Its Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 107 mg/kg 5.0 0.29 03/23/1 0 1 1 :40 03/23/10 17:54 7440-38-2 

Percent Moisture Analytical Method· ASTM 02974·87 

Percent Moisture 63.1 % 0.10 0.10 0312511 0  08:15 

Samp le: M2A 5.0-7.5' Lab ID: 4029654003 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Metlwd: EPA 6010 Preparation Method: EPA 3050 

Arsenic 67.0 mg/kg 9.1  0.52 0312311 0  1 1 4 0  03123/1 0  1 7:58 7440-38-2 

Percent Moisture Analytical Method· ASTM 02974-87 

Percent Moisture 79.5 '% 0.10 0.10 03/25/1 0  08:15 

Sample: M2A 7.5-10.0' Lab 10: 4029654004 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters 

6010 MET ICP 

Arsenic 

Percent Moisture 

Percent Moisture 

Date: 03/3112010 02:49 PM 

Results Units LOQ LOD DF Prepared Analyzed CAS No. 

Analytical Method: CPA 601 0  Preparation Method: [I' A 3050 

63.9 mg/kg 5.7 0.33 03/23/1 0 1 1 :40 0312311 0 1 8:02 7440-38-2 

Analytical Met11od: ASTM 02974-87 

66.5 % 0.10 0.10 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without tile written consent of Pace Analytical SeNices, Inc .. 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 8 
Green Gay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M2B 0-2.5' Lab ID: 4029654005 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA 3050 

Arsenic 4500 mg/kg 3.2 0 . 19  03/23/1 0 11 :40 03/23/10 1 8 06 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 41.4 % 0.10 0 . 10  03/25/10 08 1 5  

Sample: M2B 2.5-5.0' Lab ID: 4029654006 Collected: 03/17/10 00:00 Received: 03/20/1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 13200 mg/kg 8.7 0.50 03/23/10  1 1 4 0  03/23/10 1 8 1 0 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 79.4 % 0.10 0.10 03/25/10 08 15 

Sample: M28 5.0-7 .5' Lab iD: 4029654007 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 834 mg/kg 3.5 0.20 03/23/1 0 11 :40 03/23/1 0 1 8 1 4 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 0 . 10  0 . 10  03/25/10 08: 1 5  

Sample: M2B 7.5-10.0' Lab ID: 4029654008 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA 3050 

Arsenic 2100 mg/kg 2.3 0.13 03/23/1 0 1 1 :40 03/23/1 0 1 8 1 8 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 22.8 % 0 . 10  0 . 10  03/25/1 0  08 1 6  

Qual 

Qual 

Qual 

Qual 

Date: 03/31/2010 02:49PM REPORT OF LABORATORY ANALYSIS Page 1 0  of 36 

This report shall not be reproduced. except in full, 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No · 4029654 

Sample: M2C 0-2.5' Lab 10: 4029654009 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 601 0  Preparation Method: EPA 3050 

Arsenic 1510 mg/kg 3.2 0.19 03/23/10 1 1 40 03/23/10 18:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 47.0 % 0. 10  0 . 10  03/25/1 0  08:16 

Sample: M2C 2.5-5.0' Lab IO: 402965401 0  Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 4510 mg/kg 2.9 0 . 17  03/23/1 0 1 1 :40 03/23/1 0 1 8:26 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 38.4 % 0. 10  0 . 10  03/25/10 08:16 

Sample: M2C 5.0-7 .5' Lab 10: 4029654011 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 11400 mg/kg 7.2 0.42 03/23/1 0 1 1 :40 03/23/1 0 1 8 38 7440-38-2 

Percent Mo isture Analytical Method: ASTM 02974-87 

Percent Moisture 74.4 % 0. 10  0 . 10  03/25/10  08:16 

Sample: M2C 7.5-10.0' Lab iD: 4029654012 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 9950 mg/kg 9.9 0.57 03/23/10 1 1 :40 03/23/1 0 1 8:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.3 % 0.10 0.10 03/25/10 08:16 

Qual 

Qual 

Qual 

Qual 

Date: 03/31/2010 02:49 PM REPORT OF LABORATORY ANALYSIS Page 1 1  of 36 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical SeNices, Inc 

., ··· ' 

.helaC: 

'11 



1\'l'lw.pace/abs.com 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M2E 0-2.5' Lab 10: 40296540 1 3  Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

601 0 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 734 mg/kg 3.8 0.22 03/23/1 0 1 1 :40 03/23/10 1 8:46 7440-38-2 

Percent Moisture Analytical Metllod: ASTM 02974-87 

Percent Moisture 48.3 % 0 . 10  0 . 10  03/25/10 08:16 

Sample: M2E 2.5�5.0' Lab iO:  4029654014 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1 720 mg/kg 4.5 0.26 03/23/10 1 1 :40 03/23/1 0  18:50 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 59.6 % 0 . 10  0 . 10  03/25/10 08:16 

Sample: M2E 5.0�7.5' Lab 10: 402965401 5  Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 906 mg/kg 3.9 0.22 03/23/1 0 11 :40 03/23/1 0 1 8:54 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 55.0 % 0.10 0.10 03/25/10 08:16 

Sam ple: M2E 7.5�10.0' Lab iO: 4029654016 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 1 400 mg/kg 8.2 0:48 03/23/1 0 1 1 :40 03/23/1 0 1 8:58 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.4 % 0. 10  0 . 10  03/25/10 08:16 

Qual 

Qual 

Qual 

Qual 

Date: 03/31/2010 02:49 PM REPORT OF LABORATORY A NALYSIS Page 1 2  of 36 

This report shall not be reproduced, except in full, 
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ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
1241 Bellevue Street · Suite 9 

Green Bay, Wl 54302 
(920)469-2436 

Project· 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M2F 0-2.5' Lab ID:  40296540 1 7  Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 109 mg/kg 4.3 0.25 0312311 0 1 5 : 15  03/25/1 0  00:48 7440·38·2 MO 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 53.6 % 0.10 0 . 10  0312511 0  08:16 

Sample: M2F 2.5-5.0' Lab iD:  4029654018 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weigflt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 664 mg/kg 8.9 0.51 0312311 0  1 5: 1 5  0312511 0  01:07 7440<l8·2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 78.7 % 0. 10  0 . 10  03/25/1 0  08: 1 6  

Sample: M2F 5.0-7.5' Lab iD: 4029654019 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 407 mg/kg 7.5 0.43 0312311 0 1 5: 15  0312511 0  0 1 : 1 1  7440·38·2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.2 % 0. 10  0 . 10  03/25110 08:1 7  

Sample: M2F 7.5-10.0' Lab ID: 4029654020 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weigiJt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 54.7 mg/kg 8.2 0.48 03/23/1 0 1 5 : 15  03/25/1 0  0 1 : 1 5  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 78.1 % 0.1 0 0. 10  0312511 0  08:1 7  

Date: 03/31/2010 02:49 PM REPORT OF LABORATORY ANALYSIS Page 1 3  of 36 
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Pace Analytical Services, Inc. 

1241 Bellevue Street • Suite 9 
Green Bay, Wl 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M5A 0-2.0' Lab iD:  4029654021 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weig/Jt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 20.6 mg/kg 3.4 0.19 03/23/1 0 1 5 : 1 5  03/25/10 0 1 : 1 9  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 48.8 % 0.10 0.10 03/25/10 08:17 

Sample: M5A 2-4.0' Lab ID: 4029654022 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Met110d: EPA3050 

Arsenic 1090 mg/kg 6.5 0.38 03/23/1 0 1 5 : 1 5  03/25/10 01 :23 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 69.7 % 0. 10  0 . 10  03/25/10 08:18 

Sample: MSA 4-6.0' Lab 10: 4029654023 Collected: 03/1//10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weig/Jt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 3000 mg/kg 1 1 .0 0.63 03/23/10 1 5 : 1 5  03/25/10 01 27 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.5 %  0. 10  0 . 10  03/25/1 0  08 1 8  

Samp le: MSA 6-8.0' Lab 10: 4029654024 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 590 mg/kg 8.4 0.48 03/23/1 0 1 5 : 15  03/25/10 01 :31  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 76.4 % 0.10 0.10 03/25/1 0  08:18 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: MSA 8-1 0.0' Lab iD: 4029654025 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: So!ld 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 3.9J mg/kg 5.0 0.29 0312311 0 1 5 :15  0312511 0  01 :35 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 61.9 % 0.10 0 . 10 0312511 0 08: 1 8  

Sample: M 5 B  0-2.0' Lab iD:  4029654026 Collected: 03/1 7/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 1460 mg/kg 1 0  0.58 03/23/1 0 1 5 : 1 5  03/25/1 0  01 :39 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.0 % 0.10 0. 1 0  03/25110 08:18 

Sample: M5B 2.0-4.0' Lab iD:  4029654027 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA 3050 

Arsenic 400 mg/kg 3.6 0.21 03/2311 0 1 5 : 1 5  0312511 0 01 :44 7440-38·2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 50.5 °/o 0.10 0.10 03/25/10 08:19 

Sample: MSB 4.0·6.0' Lab ID: 4029654028 Collected: 03/17/10 00:00 Received: 03/20/10 08:4 3 Matrix: Solid 

Results reported on a "dry-weig/Jt" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 4350 mg/kg 10 . 1  0.58 0312311 0 1 5: 1 5  0312511 0 01 :55 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.0 % 0. 1 0 0.10 03/25/10 08:19 

Qual 

Qual 

Qual 

Qual 
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Pac� Analytical S�rvices, Inc. 

1241 8eii8VU8 Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No: 4029654 

Sample: MSB 6.0-8.0' Lab lD:  4029654029 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

601 0 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA3050 

Arsenic 4300 mg/kg 12.3 0.71 03/23/1 0 1 5 : 15  03/25/10 01 :59 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 84.1 % 0.10 0.10 03/25/10  08:19 

Sample: M5B 8.0-10.0' Lab iD: 4029654030 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA 3050 

Arsenic 91.6 mg/kg 5.5 0.32 03/23/10 1 5: 1 5  03/25/10 02:03 7440-38-2 

Percent Moisture Analytical Metl10d: ASTM 02974-87 

Percent Moisture 67.5 % 0.10 0.10 03/25/1 0  08:19 

Sample: M5C 0-2.5' Lab iO: 4029654031 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 3070 mg/kg 8.0 0.46 03/23/1 0 1 5 : 15  03/25/10 02:07 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 75.2 % 0.10 0.10 03/25/1 0  08:19 

Sample: MSC 2.5-5.0' Lab 10: 4029654032 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method EPA 6010 Preparation Method: EPA 3050 

Arsenic 5060 mg/kg 1 3.3 0.77 03/23/10 1 5 1 5  03/25/10 02:11 "1440-38-2 

Percent Moistum Analytical Method: ASTM 02974-87 

Percent Moisture 85.2 % 0.10 0.10 03/25/10 08:1  g 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Gellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

A NALYTICAL RESULTS 

Project 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M5C 5.0-7.5' Lab iD: 4029654033 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 4080 mg/kg 10.3 0.60 03/23/1 0 1 5 :15  03/25/10 02: 1 5  7440-38-2 

Percent Moisture Analytical Metl10d: ASTM 02974-87 

Percent Moisture 82.3 % 0.10 0.10 03/25/10  08:19 

Sample: MSC 7.5-10.0' Lab ID: 4029654034 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry�weigl1t" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1780 mg/k9 8.7 0.50 03/23/10 1 5: 1 5  03/25/1 0  02:19 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974�87 

Percent Moisture 79.3 %  0.10 0.10 03/25/10 08:19 

Sample: M5E 0�2.0' Lab iD:  4029654035 Collected: 03/17/10 00:00 Received: 03/20/10  08:43 Matrix: Solid 

Results reported an a "dry�weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 269 mg/kg 6.3 0.36 03/23/1 0 1 5 :15  03/25/10 02:23 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 70.3 % 0.10 0 . 10 03/25/10 08:19 

Samp le: M5E 2.0-4.0' Lab ID: 4029654036 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters He suits Units LQQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 215 mg/kg 10.8 0.62 03/23/1 0 1 5 :15  03/25/10 02:27 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 82.6 % 0.10 0.10 03/25/10 08:19 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
{920)469-2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: MSE 4.0�6.0' Lab iD: 4029654037 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry�weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 46.6 mg/kg 16.3 0.94 03/23/10 1 7:00 03/25/10 02:51 7440�38�2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 87.9 % 0.10 0 . 10 03/25/10 08:19 

Sample: MSE 6.0-8.0' Lab iD:  4029654038 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry�weigl1t" basis 

Parameters F1:esults Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Metlwd: EPA6010 Preparation Method: EPA 3050 

Arsenic 9.8J mg/kg 10.5 0.61 03/23/1 0 17:00 03/25/10 03:02 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 83.8 % 0.10 0.10 03/25/10 08:19 

Sample: MSE 8.0-10.0' Lab iD: 4029654039 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 2.7J mg/kg 4.4 0.25 03/23/10 17:00 03/25/10 03:06 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 60.7 % 0.10 0.10 03/25/10 08:19 

Sample: MSE 1 0 .0-12.0' Lab ID: 4029654040 Collected: 03/17/1 0 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weig!Jt" basis 

Parameters Hesults Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 40.3 mg/kg 4.3 0.25 03/23/10 17:00 03/25/10 03:10 7440·38-2 

Percent Moistu re Analytical Method: ASTM 02974-87 

Percent Moisture 60.1 % 0.10 0.10 03/25/1 0 08:20 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Gay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Samp le: MSE 12-14' Lab ID: 4029654041 CoHected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weig!Jt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 8.1 mglkg 4.9 0.29 03123110 17 00 03125110 03:15 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 64.1 % 0. 10  0 . 10  03125110 08:21 

Sample: M5E 14-15' Lab iD: 4029654042 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Metlwd: EPA3050 

Arsenic 3.1 mg/kg 2.2 0 . 12  03123110 1 7 :00 0312511 0  03 1 9  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 20.1 % 0.10 0.10 03125110 08 21 

Sample: M5F 0-2.5' Lab ID: 4029654043 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 98.2 rng/kg 3.6 0.21 0312311 0 1 7:00 0312511 0  03:30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 51.7 % 0.10 0.10 03125110 08:21 

Sample: MSF 2.5-5.0' Lab ID: 4029654044 Collected: 03/17/10 00:00 Received: 03/20/1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1300 mg/kg 8.6 0.50 03/23/1 0 1 7:00 03/25/10 03:34 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.7 % 0. 10  0 . 10  03/25/10 08:21 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street · Suite 9 

Green Bay, WI 54302 

(920)469·2436 

A NALYTICAL RESULTS 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M5F 5.0�7 .5' Lab 10: 4029654045 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1260 mg/kg 12.5 0.72 03/23/1 0 1 7:00 03/25/10 03:38 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 86.0 % 0 . 1 0  0.10 03/25/1 0  08:21 

Sample: M5F 7.5-1 0.0' Lab iD: 4029654046 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 111  mg/kg 7.7 0.45 03/23/10 17:00 03/25/10  03:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 76.7 % 0. 10  0 . 10  03/25/10 08:21 

Sample: M6E 0-4.0' Lab 10: 4029654047 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOO LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 895 mg/kg 8.4 0.49 03/23/10 17:00 03/25/10 03:47 741)0-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 77.2 % 0.10 0.10 03/25/10 08:22 

Sample: M6E 4·6.0' Lab ID: 4029654048 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 1910 mg/kg 8.7 0.50 03/23/10 1 7:00 03/25/10 03 51 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 78.2 % 0.10 0 . 10  03/25/10 08:22 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M6E 6-8.0' Lab 10: 4029654049 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method· EPA 6010 Preparation Method: EPA 3050 

Arsenic 2020 mg/kg 1 5.4 0.89 03/23/10  1 7:00 03/25/1 0  03:54 7440-38-2 

Percent Moisture Analytical Method: ASTM 029"14-87 

Percent Moisture 88.2 % 0.10 0.10 03/25/1 0  08:22 

Sample: M7E 0-2.0' Lab 10: 4029654050 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported an a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 M ET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 15.1  mg/kg 3.0 0 . 18  03/23/10 1 7:00 03/25/1 0  03:58 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 42.0 % 0 . 1 0  0 . 1 0  03/25/10 08:22 

Sample: M7E 2-4.0' Lab 10: 4029654051 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 277 mg/kg 3.4 0.20 03/23/10 1 7 :00 03/25/10 04:03 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 48.4 % 0.10 0.10 03/25/10 08:22 

Sample: M7E 4-6.0' Lab 10: 4029654052 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 1260 mg/kg 1 1 .4 0.66 03/23/10  1 7:00 03/25/1 0  04:07 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 83.2 % 0 . 10  0 . 10  03/25/1 0 08:22 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, Wl 54302 

(920)469-2436 

A NALYTICAL RESULTS 

Project 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M7E 6-8.0' Lab 10: 4029654053 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 478 mg/kg 14.0 0.81 03/23/10 17:00 03/25/10 04 : 1 8  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 86.8 % 0.10 0.10 03/25/1 0 08:22 

Sample: MSE 0-4.0' Lab iD: 4029654054 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weigllt" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Metl10d: EPA 6010 Preparation Method: EPA 3050 

Arsenic 311 mg/kg 5.1 0.30 03/23/1 0  17:00 03/25/10 04:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 61.8 % 0. 10  0 . 10  03/25/10 08:22 

Sample: MSE 4-6.0' Lab iD: 4029654055 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 24.4 mg/kg 4.5 0.26 03/23/1 0 1 7:00 03/25/10 04:27 7 440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 60.5 % 0.10 0.10 03/25/10 08:22 

Sample:  MBE 6-8.0' Lab iD: 4029654056 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: E PA 60 1 0  Preparation Method: EPA3050 

Arsenic 12.9J mg/kg 1 5 . 1  0.88 03/23/10 1 7  DO 03/25/10 04:30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-8"7 

Percent Moisture 87.8 % 0. 10  0 . 10  03/25/1 0  08:22 

Qual 

Qual 

Qual 

Qual 
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Pace Analytical Services, Inc. 
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ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M9F 0-4.0' Lab iD:  4029654057 Collected: 03/17/10 00:00 Received: 03/20/1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 348 mg/kg 5.9 0.34 03/24/1 0 11 :35 03/25/1 0 1 7:55 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 70.0 % 0 . 10  0 . 10  03/25/1 0 08:22 

Sample: M9F 4.0-6.0' Lab iD: 4029654058 Collected: 03/1 7/10 00:00 Received: 03/20/ 1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Metl1od: EPA 3050 

Arsenic 452 mg/kg 5.6 0.32 03124110  1 1  :35 031251 1 0  1 7:59 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 67.8 °/o 0 . 1 0  0 . 1 0  03125110  08:23 

Sample: M9F 6.0-8.0' Lab ID: 4029654059 Collected: 03/17/10 00:00 Received: 03/20/ 1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Met11od: EPA 6010 Preparation Method: EPA 3050 

Arsenic 82.1 mg/kg 1 3.7 0.79 03/24/1 0 1 1 35 03/25/ 1 0 18:03 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 86.3 % 0 . 1 0  0 . 1 0  03125110  0 8  23 

Sample: M10F 0-4.0' Lab iD: 4029654060 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weigl1t" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method; EPA 601 0 Preparation Method: EPA 3050 

Arsenic 357 mg/kg 4.3 0.25 0312411 0 1 1 :35 03125110 1 8:06 7440-38-2 

Percent Moisture Analytlcal Method: ASTM 02974-87 

Percent Moisture 59.3 % 0 . 1 0  0 . 1 0  0312511 0  08:23 

Qual 
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Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
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(920)469-2436 

ANALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M1 0F 4-6' Lab ID:  4029654061 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 589 mg/kg 5.9 0.34 03/24/1 0 1 1 :35 03/25/1 0 1 8 : 1 1  7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 69.3 % 0. 10  0 . 10  03/25/10 08:23 

Sam ple: M10F 6-8.0' Lab iD: 4029654062 Collected: 03/17/1 0 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dryvweight" basis 

Parameters Results Units LOQ LOD OF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 52.7 mg/kg 1 4 . 1  0.81 03/24/1 0 11 :35 03/25/10 18:22 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 86.3 % 0. 10  0 . 10  03/25/10 08:24 

Sam ple: M11F 0-2.0' Lab ID: 4029654063 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 106 mg/k9 5.0 0.29 03/24/1 0 11 :35 03/25/1 0 1 8:26 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 60.7 % 0 . 1 0  0 . 10  03/25/10 08:24 

Sample: M 1 1 F  2.0-4.0' Lab iD: 4029654064 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weigllt" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 549 mg/kg 6.6 0.38 03/24/1 0 1 1 :35 03/25/1 0 1 8 30 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 73.3 % 0. 10  0 . 10  03/25/10 08:24 

Qual 

Qual 

Qua! 

Qual 
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Pace Analytical Services, Inc. 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

A NALYTICAL RESULTS 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M11 F 4.0-6.0' Lab ID: 4029654065 Collected: 03/17/10 00:00 Received: 03/20/1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA6010 Preparation Method: EPA3050 

Arsenic 1 60 mg/kg 14.0 0.81 03/24/1 0 1 1 :35 03/25/10 18:34 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

86.0 % 0 . 1 0  0 . 1 0  03/25/1 0 08:24 

Sample: M11F 6.0-8.0' Lab iD: 4029654066 Collected: 03/17/10 00:00 Received: 03/20/10  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

601 0  MET ICP Analytical Metl10d: EPA 60 1 0  Preparation Method: EPA3050 

Arsenic 27.5 mg/kg 1 4  9 0.86 03/24/10 1 1 :35 03/25/10 1 8:38 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 87.7 % 0 . 10  0 . 1 0  03/25/10  08:24 

Samp le: M11F 8.0-10.0' Lab tD: 4029654067 Collected: 03/17/10 00:00 Received: 03/20/1 0 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. 

6010 MET ICP Analytical Method: EPA 60 1 0  Preparation Method: EPA 3050 

Arsenic 62.9 mg/kg 1 1 .6 0.67 03/24/1 0 1 1 :35 03/25/1 0 1 8:42 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-81 

Percent Moisture 84.5 % 0 . 1 0  0 . 1 0  03/25/1 0 08:24 

Sample: M11 F 10.0-12.0' Lab ID: 4029654068 Collected: 03/17/10 00:00 Received: 03/20/10  08:43 Matrix: Solid 

Results reported on a "dry-weigiH" basis 

Parameters 

6010 MET ICP 

Arsenic 

Percent Moisture 

Percent Moisture 

Results Units LOQ LOD DF Prepared Analyzed CAS No. 

Analytical Method: EPA 60 1 0  Preparation Method: EPA3050 

3.3J mg/kg "/.6 

Analytical Method: ASTM 02974-87 

75.3 % 0 . 1 0  

0.44 

0 . 1 0  

0312411 0 11 :35 03125110 1 8:46 7440-38-2 8 

03/25/10 08:24 

Qual 

Qual 

Qual 

Qual 

Dale: 03/3112010 02 49 PM REPORT OF LABORATORY ANALYSIS Page 25 of 36 

This repor1 shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc . .  

. .  • '·'' ,.,,_ 

.··helac\ 

Cfl 



\'11\"N.pBCe/ilbs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

Sample: M12F 0-4.0' Lab ID: 4029654069 Collected: 03/17/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 204 mg/kg 4.2 0.24 03/24110 1 1  :35 03125110 18:50 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 58.3 % 0.10  0. 1 0 0312511 0  08:24 

Sample: M12F 4.0-6.0' Lab iD: 4029654070 Collected: 03/1 7/10 00:00 Received: 03/20/10 08:43 Matrix: Solid 

Results reported on a "dry-weight "  basis 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA3050 

Arsenic 313 mg/kg 1 1 .9 0.69 03125110 10:00 0312611 0  1 5:24 7440-38-2 

Percent Moisture Analytical Method: ASTM 02974-87 

Percent Moisture 84.7 % 0.10 0.10 03125110 08:25 

Sample: M 1 2 F  6.0-8.0' Lab iD: 4029654071 Collected: 03/17/10 00:00 Received: 03/20/1 0  08:43 Matrix: Solid 

Results reported on a "dry-weight" basis 

Parameters Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

6010 MET ICP Analytical Method: EPA 6010 Preparation Method: EPA 3050 

Arsenic 7.6 mg/kg 7.4 0.43 03125110 1 0:00 03126110 1 5:28 7440-38-2 

Percent Moisture Analytical Metlwd: ASTM 02974-87 

Percent Moisture 74.9 % 0.10 0.10 03125110 08:25 
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Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

OC Batch: MPRP/3799 

QUALITY CONTROL DATA 

Analysis Method: EPA 6010 

OC Batch Method· EPA3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4 02965400 1 ,  4029654002, 4029654003, 4029654004, 4029654005, 4029654006, 4 029654007, 4029654008, 
4 029654009, 4029654010, 4029654011 , 4 02965401 2, 4029654013, 4 029654014 , 4029654015, 4029654016 

METHOD BLANK: 277796 Matrix: Solid 

Associated Lab Samples: 4029654001 , 4029654002, 4029654003, 4029654004, 4029654005, 4 029654006, 4029654007, 4029654008, 
4029654009, 4029654010, 402965401 1 , 4 029654 012, 4029654013, 402965401 4 , 4 029654015, 402965401 6  

Units 
Blank Reporting 
Result Limit Analyzed Qualifiers Parameter 

---,--­
Arsenic -

-
-

-
m

-
g/
_
k
_
g 

____ -· ····-
<
·
0
-

. 1
-

2 
----2

-
.0 03/23/1 0 1 7 : 10  

LABORATORY CONTROL SAMPLE: 277797 

Parameter Units 
Spike 
Cone. 

LCS 
Result 

LCS 
% Rec 

.. -·---·-�--�� -·-·----- -�- -��-· .... _, , ,_,,_, .. , 

Arsenic mg/kg 50 47.0 94 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 277798 

MS MSD 
4 029572022 Spike 

277799 

% Rec 
Limits 

80-120 

Qualifiers 

% Rec Max 
Parameter Units Result Cone. 

Spike 
Cone. 

MS 
Result 

MSD 
Result 

MS 
% Rec 

MSD 
% Rec Limits RPD RPD Qual 

...... -��-.. -·-·-··- ----- - -·-· -�- �� --·- ..... �·-·- -�- -�- ��- -�- _____ ,,_ ·-· 

Arsenic rng/kg 4.6 50.9 53 54.6 53.6 98 92 75-125 2 20 
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Pace Analytical ScrvicCls, Inc. 
1241 Bellevue Street - Suite 9 

Green Gay, WI 54302 
(920)469-2436 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: MPRP/3800 

QUALITY CONTROL DATA 

Analysis Method: EPA 6010 

QC Batch Method: EPA 3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4029654017, 4029654018, 4029654019,  4029654020, 402965402 1 ,  4029654022, 4029654023, 4029654024, 
4029654025, 4029654026, 4029654027, 4029654028, 4029654029, 4029654030, 4029654031 , 4029654032, 
4029654033, 4029654034, 4029654035, 4029654036 

METHOD BLANK: 277880 Matrix: Solid 

Associated Lab Samples: 4029654017 ,  4029654018, 4029654 019, 4029654020, 4029654021 , 4029654022, 4029654023, 4029654024, 
4029654025, 4029654026 , 4029654027, 4029654028, 4029654029, 4029654030, 402965403 1 , 4029654032, 
4029654033, 4029654034, 4029654035, 4029654036 

Parameter Units 
Blank Reporting 
Result Limit 

-�-- ------ - ---
Analyzed 

2.0 03/25/10 0040 Arsenic mg/kg 

LABORATORY CONTROL SAMPLE 277881 

<0.12 

Qualifiers 

Parameter Units 
Spike 
Cone. 

LCS 
r"esult 

LCS 
% Rec 

% Rec 
Limits Qualifiers 

Arsenic mg/kg 50 49.7 99 

MATRIX SPIKE & MATRIX SPII<E DUPLICATE: 277882 277883 

Parameter Units 

Arsenic mg/kg 

Date: 03/31/2010 02:49 PM 

MS 
40296540 1 7  Spike 

Result Cone. 

109 104 

MSD 
Spike 
Cone. 

MS 
Result 

..... ,, .. _____ 

106 244 

MSD 
Result 

250 
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MS MSD % Rec 
% Rec % Rec Limits 

----

1 2 9  1 32 75-125 

I'PD 

2 

Max 
RPD Qual 

-� ---

20 MD 
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Pace Analytical Sorvicos, Inc. 
1241 Bellevue Street - Suite 9 

Green Gay, WI 54302 
(920)469-2436 

Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: MPRP/3805 

QUALITY CONTROL DATA 

Analysis Method: EPA 6010 

QC Batch Method: EPA3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4029654037, 4029654038, 4029654039, 4 029654040, 4029654041 ,  4029654042, 4029654043, 4029654044, 
4029654045, 4029654046, 4 029654047, 4029654048, 4029654049, 4029654050, 402965405 1 , 4029654052, 
4029654053, 4029654054, 4029654055, 4029654056 

METHOD BLANK: 278047 Matrix: Solid 

Associated Lab Samples: 402965403"1, 4029654038, 4029654039, 4 029654040, 4029654041 ,  4029654042, 4029654043, 4029654044, 
402965404 5, 4029654046, 4029654047, 4029654048, 4029654049, 4029654050, 4029654051 , 4029654052, 
4029654053, 4029654054 , 4029654055, 4029654056 

Parameter Units 

Arsenic mg/kg 

LABORATORY CONTROL SAMPLE: 278048 

Parameter Units 

Arsenic mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE 278049 

4 029654037 
Parameter Units Result 

Blank 
Result 

Reporting 
Limit Analyzed Qualifiers 

<0. 1 2  2 . 0  03/25/10 02:43 

Spike 
Cone. 

50 

MS 
Spike 
Cone. 

LCS 
Result 

48.3 

278050 

MSD 
Spike MS 

Cone. Result 

LCS 
% Rec 

MSD 
Result 

97 

% Rec 
Limits 

80-120 

MS MSD 
% Rec % Rec 

Qualifiers 

% Rec 
Limits RPD 

Max 
RPD Qual 

��-- �-------- ·�--��- -·��- ---- -� �-

Arsenic mg/kg 

Date: 03/31/2010 02:49 PM 

46.6 401 404 453 449 
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Pace Analytical S!lrvices, Inc. 

1241 Bellevue Street - Suite 9 
Green E3ay, WI 5'1302 

(920)469-2436 

Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: MPRP/3807 

QUALITY CONTROL DATA 

Analysis Method: EPA 60 1 0  

Q C  Batch Method: EPA 3050 Analysis Description: 6010 MET 

Associated Lab Samples: 4029654057, 4029654058, 4029654059, 4029654060, 402965406 1 ,  4029654062, 4029654063, 4 029654064, 
4029654065, 4029654066 , 4 029654067, 4029654068, 4029654069 

METHOD BLANK: 278216 Matrix: Solid 

Associated Lab Samples: 4029654057, 4029654058, 4029654059, 4029654060, 402965406 1 ,  4029654062, 4029654063, 4029654064, 
4029654065, 4029654066, 4029654067, 4029654068, 4029654069 

Parameter Units 

Arsenic mg/kg 

LABORATORY CONTROL SAMPLE: 278217 

Arsenic mg/kg 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 27821 8  

4029668002 

Blank Reporting 
Result 

Spike 
Cone. 

0.15J 

50 

Limit 

LCS 
Result 

47.7 

Analyzed Qualifiers 

2.0 03/2511 0 17:03 

LCS 
% Rec 

% Rec 
Limits 

-·---�� ----

95 80-120 

Qualifiers 

2782 1 9  

MS 
Spike 

MSD 
Spike MSD % Rec Max 

Parameter Units Result Cone. Cone. 
MS 

Result 
MSD 

Result 
MS 

% Rec % Rec Limits RPD RPD Qual 
···-��····- ··-··�-·-···�---·-·--�--

Arsenic mg/kg 

Date: 03/31/2010 02:49 PM 

----- --- ��� -�� --- �� -� �-

7.7 56.2 55.9 57.0 56.9 88 88 75-125 .03 20 
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QUALITY CONTROL DATA 

Project· 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batct1: MPRP/381 0  

Q C  Batch Method: EPA 3050 

Associated Lab Samples: 4029654070, 4029654071 

Analysis Method: 

Analysis Description: 

METHOD BLANK: 278614 Matrix: Solid 

Associated Lab Samples: 4029654070, 4029654071 

Blank Reporting 

EPA 60 1 0  

6 0 1 0  MET 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Parameter Units Result Limit Analyzed Qualifiers 

---- · ··- -·-··-· ---� ���------- -��----- ----Arsenic mg/kg <0.12 2.0 03/26/1 0 1 4:34 

LABORATORY CONTROL SAMPLE: 278615 

Parameter Units 

Arsenic 

MATRIX SPIKE & MATRIX SPIKE D UPLICATE: 278616 

4029669005 
Parameter Units Result 

Spike 
Cone. 

MS 
Spike 
Cone. 

LCS 
Result 

2786 1 7  

MSD 
Spike MS 
Cone. Result 

LCS 
"lo Rec 

MSD 
Hesult 

% Rec 
Limits 

MS 
% Rec 

......................... .... -- ··-·--

-·----Arsenic mg/kg 

Dale: 0313112010 02:49 PM 

0.53J 52.1  5 1 .9 50.0 50.3 

REPORT OF LABORATORY ANALYSIS 
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Qualifiers 

MSD % Rec Max 

% Rec Limits RPD RPD Qual 
-- -- ---· 
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Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: PMST/3750 

QC Batch Method: ASTM 02974�87 

QUALITY CONTROL DATA 

Analysis Method: ASTM D2974-87 

Analysis Description: Dry Weight/Percent Moisture 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Assodated Lab Samples: 4029654001 ,  4029654002, 4029654003, 4029654004, 4 029654005, 4029654006, 4029654007, 4029654008, 
4029654009, 4029654010, 402965401 1 , 402965401 2 , 4 029654013, 4029654014 , 4029654015, 4029654016, 
4029654017 , 4029654018, 4029654019, 4029654020 

SAMPLE DUPLICATE 278467 

Parameter 

Percent Moisture 

Date: 03/31/2010 02:49 PM 

% 

4029654001 
Result 

Dup 
Result RPD 

44.6 

REPORT OF LABO RATORY ANALYSIS 
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Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: PMST/3751 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM 02974-87 Analysis Description: Dry WeighUPercent Moisture 

Pace Analytical Services, Inc. 

1241 13cllevue Street - Suite 9 
Green Bay, WI 54302 

(920}469-2436 

Associated Lab Samples: 4029654021 ,  4029654022, 4029654023, 4 029654024 , 4029654025, 4029654026, 4029654027, 4029654028, 
4029654029, 4029654030, 4029654031 , 4029654032, 4029654033, 4029654034, 4029654035, 4029654036, 
4029654037, 4029654038, 4029654039, 4029654040 

SAMPLE DUPLICATE: 278523 

Parameter 

Percent Moisture % 

Date: 03/31/2010 02:49 PM 

Units 
4029654021 

Result 

48.8 

Dup 
Result 

49.5 

RPD 

REPORT OF LABORATORY ANALYSIS 
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Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: PMST/3752 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM D2974-87 Analysis Description: Dry WeighUPercent Moisture 

Pace Analytical Services, Inc. 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Associated Lab Samples: 402965404 1 ,  4029654042, 4029654043, 4029654044, 4029654045, 4029654046, 4029654047, 4029654048, 
4029654049, 4029654050, 4029654051 , 4029654052, 4029654053, 4029654054 , 4029654055, 4029654056, 
4029654057, 4029654058, 4029654059, 4 029654060 

SAMPLE DUPLICATE: 278539 

Parameter 

Percent Moisture % 

Date: 03/31/2010 02:4 9 PM 

Units 
402965404 1 

Result 

64 . 1  

Dup 
Result 

64.6 

RPD 

REPORT OF LABORATORY ANALYSIS 

This r8por1 shall not be mproduced, except in full. 
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Project: 720 1 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

QC Batch: PMST/3753 

QUALITY CONTROL DATA 

Analysis Method: ASTM 02974-87 

QC Batch Method: ASTM D2974-87 Analysis Description: Dry WeighUPercent Moisture 

Pace Analytical Services, Inc. 

1241  Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 4029654061 ,  4029654062, 4029654063, 4029654064, 4029654065, 4029654066, 4029654067, 4029654068, 
4029654069, 4029654070, 4029654071 

SAMPLE DUPLICATE: 278559 

Parameter Units 
4029654061 

Result 
Dup 

Result RPD 
-------- ,,,,,. ______ ---:-:-:: ---- ---

% 69.3 66.2 Percent Moisture 

Date: 03/31/2010 02:49 PM REPORT OF LABORATORY ANALYSIS 
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Project: 7201 . 1 5  KEWAUNEE MARSH 

Pace Project No.: 4029654 

DEFINITIONS 

QUALIFIERS 

Pace Analytical Services, Inc. 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of 
tile sample aliquot, or moisture content. 
NO - Not Detected at or above adjusted reporting limit. 

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting llmit. 

M D L - Adjusted Method Detection Limit. 

S - Surrogate 

1 ,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene. 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values. 

LCS{D) - Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike {Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

Pace Analytical is NELAP accredited. Contact your Pace PM for the current list of accredited analytes. 

U - Indicates the compound was analyzed for, but not detected. 

ANALYTE QUALIFIERS 

B Ana!yte was detected in the associated method blank. 

MO Matrix spike recovery and/or matrix spike duplicate recovery was outside laboratory control limits. 

Dale 03/31/2010 02:49 PM REPORT OF LABORATORY ANALYSIS 

Tltis report shall nol l)e reproduced, except in full, 
without the written consent of Pace Analytical Services, Inc. 
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o-

IWf: CHAIN OF CUSTODY RECORD J 
I 

6 3 8 1 3  

YD�%5if 
RMT Inc., 744 Heartland Trail, Madis()n, WI 53717-1934 
Phone 608/831-4444 · Fax 608/831-3334 • www.rmtinc.com 

Project No. Project/Client: . j_ /lot, IS /U·w"-"""n� )'f1 ,...-s 
Project Manager/Contact Person: 

D1,�J- �>L I rJ,J sk.�P.k 
lab No. Yr. jQ_ 

Date Time Sample Station ID 

\'t\ 3(17 {Yi 2/-+ 0� 2 .S ' 

()Dt /11 ).A 2. �- S  o 
6&;, /1{ )J\ .5:0, 7 :')  
Dl>Lf /1-. ");A 7. ')- I 6 o 

()5S /M J.j? 0 - '2 . 5"  

0,��') h2l> L.':-'5:. D 

N/\ {Wl ($  5, c:o -7 ) 
()CJ;{ )'t,)..J:5 7.5'- /0. 0 

�c� .v r•1)c.. D- 2. > 
�0 ]/I? /L11. '-- ] , <;-S: 0 

SPECIAl iNSTRUGIONS 

w, 

j � 
E ,:;: � 0 X 

Z 'E  01 
- 0 � E U  � 0  

I � o, '( 
I 
\ 
I \ 
I 
\ 
I 
I II 
I .)J. '  I 

S�R 'quished by (Signature) Date/Time . L 311 $ ! /o 1 6 ) 8  
Receivt�na 71 ?/;t�ate/Tiro 

\JJ .. 11?..-.. ()07 
Relinquish�ignatur:t ?� Date/Time 

j}J . - '/;q/1:;) [ )(/c) 
Relinquished by (Signature) 

' 
Date/Time 

l� Ltl011S \l CS. r-- ;(2 0/ro 'l:f) 

Received by (Signal re) ·r Date/Time 

Rec�i;ed by tn?ture) Date/Time t\..e0tf'rlw v0'u, '5{1.0(1 b 9Z(!, 
Custody sibl: Present/ �nt " ,0tact/Not Intact Sec I #s 

F;ltered {Ye•/No) AJ/ / / // / / / 
P<esecved (Code) //4/ / / / / / / / 1/ PRESERVED CODES 

A - NONE 

�i>'S 
e. 

B - HN03 
" C - H,SO, e,ru � v 

&-� f:' D - NaOH  

't('� (" E - HO 

F - METHANOL 

Comments: G 

i X;  se.-+ . �-,  ?.. -}' )� <.1< b"' �[ 
i >o  
)o 
)<; 
(C 
;c 
)c 
(Z 
)><- v A :;.,.,.,) • L. 2-:r I c cJ, b".§'S 

HAZARDS ASSOCIATED � WlTH SAMP!£S Tum Around (circle one} Rush 

D Flammable Report Due 

0 Corrosive (For lab Use Only) 
0 Highly Toxic 

Receipt Temp: '(2.0 F Receipt pH 
0 Ofher (li•t) Temp Blank Y G {Wet/Metals) 

\)l F-268 ( 1  0/05) WHITE-LABORATORY COPY YEllOW-REPORT APPENDtX PINK-SA.Iv\PI...ER/SUBivi.ITTER 



CHAIN OF CUSTODY RECORD 

2-. 

6 3 8 0 6 

lfD�%5/f 

0 

RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 · Fax 608/831-3334 • www.rmtinc.rom 

Project No. 72D\, I S  Project/Client: (h. }_ J{ RJ ""�''-<- ,_,., 
Projed Manager/Contact Person: 

I &L  s4,.Pk PUL �:-�L 
Lab No. Yr. /0 

Date nme Sample Station ID 

(} )  I . 3/i? r n c  �.o . 7. s '  
\l !l.  {11 2C. 7: 5 - / 0, o' 

i'>\S (VI ).  0: D - 2 . 5  
�1� (VI I.  E '2 . > -).o' 
D\5 ('11..[ !:; 7 "  • 0 - ' )  

!0\\u (11. ) f 7, )- l o. }  
\\ltJ fl'1) f  o - 2 . 5 '  
CJ\"11 )'VtJ.f 7 .  5-S, "''  
G \ �  ' }'itlf �. o --7 s '  6'1)> 3(17 /"1) 'r 7, )-- fo,o' 

SPECIAL INSTRUCTIONS 

� " ll � E .S z �  l�  
i 
\ 
' 
) 
\ 
I 
\ 
\ 
\ 
\ 

2S "' � 
So.') 

.v 
s,.,:l 

S�Rj�y [Signature} . Date/Time 

. 3/ 131Jo }r, : T) 
Receiv� Lna1 ;];";n'7bJ 
D / 

, �/Jr, o IJ 
Relinquis� (Sil}"ture} Date/nme I f)�- � ?j/qho l 160 
Relinquished by {Signatu re} ' Dote/nme 

('S ��C\\�0. 3 \l\J �� rtl:J 

Received by [Signature} . f 'I Date/Time 

Received b� ��lure} Date/Time tk� . .  {)n;vl s /2))_j_J)lfj 
Custody �I: Present�f\ Intact/Not Intact Sec} #s 

--1::. F-268 {1 0/05) 

Filtered {Yes/No} frL / L / / / / / Pr.,erted {Code} L/4 L / / / L L L L  � PRESERVED CODES 
A - NONE 

#; 
B - HN03 

v 

" 

x 
f. 
X 
)C 
(<. 
'f. 
'f 
X. 
Y. ! X  

HAZARDS ASSOCIATED 
WITH SAMPLES 

D Flammable 

D Corrosive 

0 Highly Toxic 

0 Other {list} 

'WHITE--iABORATORY COPY 

C - H?i04 
D - NoOH  
E - HO 
F - METHANOL 

Comments: G -

SEA+ ,'-.,_ ). f' loc.lc k')s 

... � IL_ fo.. J. ;t j..'f!o<--lc. bu.9s 

Tum Around (circle one} � Rush 
Report Due 

{For lab Use Only) 

Receipt Temp: i \Jr Receipt pH 
Temp Blank Y ® {Wet/Metals) 

YEllOW---REPORT APPENDIX PINK-SAJIJ>I..ER/SUBJviJTTER 



CHAIN OF CUSTODY RECORD 

; 

6 3 8 0 7  

liDR%Slf-
RM! Inc .. 744 Heartland Trail. Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.rmtinc.com 
Project No. 
'720i , l) 

Pcoject/Ciient: jLe,w "" ;'1-< .e_ f'-1 �,-,)... 
Project Manager/Contact Person: 1 D;Jq:: ,L 113, L s� Q �L I i J I iii I I i Z o < 1! u :::;: 

.2 0  Lab No. IYr .\0 
Date I Time 

GLI 1 ::> /1 7 l"'- 5A 
[)11.- f'1 �A 
uL-? 1'1Si4 

(IV\ ;t! SA 
0)5 10 r;A 
()1\o f11 'S p 
Qc,'\;f (4 S'(3 
��-� 1115[3, biq I t- }VI 5:  f3 jj�\:l D/! 7 J11 SJ3 

SPECIAL INSTRUCTIONS 

Sample Station ID 

()-')_,C ' 
2- 'f .O' 
L{. (. t  \ 
r, . g ()  \ 
�� lb, o' 
0-L. ,O I 

. \ ].o -y;o 
t.f,o - L.. o' 
L. o -:3. D '  ' _1-,,D -I C. Z> 

S:c.' I 

\ 
v 

$<:>,'/ 

S

.

� Re�inqyished by {Signatuce) Date/lime JA.-- 3 1 1 8/ i o  /{, ' p 
�eiv�naturA . Do1)'Cb 
D- t?�� . .lsJnl& 

1Relinquit::S�@1e)3 ( i> n'6oe 

j) '  a ...... lnit. 
Received by {Signatu're). f Date/Time 

Relin�uished b .. y {Signature) ' . • Dater::" me I R

. 

eceived.
' 

by �\9_ ' nature) Date/Time 

\.S �«l �\S\\� j (1111 1� V1.b �;-\\rVA'w\V1VV\ �IW( (\l 1'-<fo 
\J --.... _ Custody Secl: Present/ sent\ Intact/Not Intact Sec! #s 

"�------------�-L---------------
� F-26B {1 0/05). 

F;lteced {Yes/No} /ttJ/ LL // / / / 
P<e;erved {Code} /A/ / / TZ / / / 

r;.&./ ,§' � 
<{,'> 

' 

PRESERVED CODES 
A - NONE 
B - HN03 
C - H�4 
D - NoOH  (y"\<; :v 

"?'"' Jl· r--.,AJ.. 
>o 
>o 
'v 
X 
k 
:X 
)<: 

l x  
x 
X 

HAZARDS ASSOCIATED 
WITH SAMPlfS 

0 Flammable 
0 Corrosive 

D Highly Toxic 

D Othec {li•l) 

WHITE-tABORA.TORY COPY 

E - HC! 

F - M::IHANOL 
Comments: G 

<;;:.o.,..._ .;. .l ';?. r lode_ b<>)J 
1 

� �f .L-i-:'P/o c ic /,u'JJ' 

Tum Around {circle one) � Rush 
Report Due 

{For Lab Use Only) 

ReceiptTemp: I(_� "t 
Temp Blank y � 

YELlOW-REPORT APPENDIX 

Receipt pH 
{Wet/Metals) 

PINK-SAMPLER/SUBMITTER 



CHAIN OF CUSTODY RECORD 
63�808 

l\D�%Si-
RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.nntinc.rom 
Project No. /2D\ . ) )  �ruject/dient )( "'-.! "-'-"-' < j11 "n L 
Project Manager/Contact Person: 

0;,)< hYL I Bel Sf,)'l k I{ � .� X z B I 1'2 
lab No. 

oo1  
0�� 
Ob� 

(Jl;; � �:J'b? 
�1� 
f01-l 
b�� 
� ,)� 

()£10 

Yr. ) O  1i�  � .0 -
Dote Time � ' · ;)Qmp1e .:itotion ID 

31 1 7  {l1 :; (__ 
/ti $' (.. 
f!1.S L-
/-1. s; (_ 
1'1'\ )  £ 
(h )[ 
111 <;£' 
r"t:r;c 

�I 111)£ 
2117 ;i1_ri! 

o -2 .S ' 
:<. ;;-S, b' 
:t;; o_ 7. 5 
Zs - i t>. o' 
0- 2.0 ' 
2. o-'-{. o ' 
L(_. 0_(,_ o '  

� . o - S.o ' 
s · - ( O O' , u  . 

I o c-1 2- 0 1  

I I $<>•'( 
( I I 

I I .,V 
I I S.:>: I 

SPECIAL INSTRUcnONS 

SN?f�R Relinquished by (Signature) Date/Time 

.A-{_)_j___.. 2/1 !/lb H . l.(._ :t;q:ish�:v 5 );q/;tJ ��e 

Relinquished by (Signature) 1 ' Date/Time 

Cc; til�\)�\\ ?:JJ�o f l o  �? 

Received�g1a e) Jate!TXO 
D -!);A"-' ;;; J N'JtJ D . . { 
Received by {Signature) Date/Time 

Received by {Signature) Date/Time �N;v\ -\WV� )i lt\ ( 1� ?li) 

Filtered (Yes/No}�/ // // // / 
Presecved {Code} /1/:/ . L_L_ j  / / / / 

i}J>./ ,:;'0 � ' 
PRESERVED CODES 
A - NONE 
B - HN03 
C - H�4 ru" · u ):,-\<; �· <> . V 

'?'"<:' (' 

lx 
X 
(' 
'f.. 

lx: (' 
f 

l x  
X 
I X  

HAZARDS ASSOCIATED 
WITH SAMPlES 

0 Flammable 

D Corrosive 

D Highly Toxic 

0 Othec (list} 

D - NaOH  
E - HO 
F - METHANOL 

Comments: G 
s.a......r >L 2 -I- 1- '- J, b"''i/ 

v .Se.., -1- .i 1.f>lt c. k 6c. J.) 

Turn Around {circle one) � Rush 

Report Due 

(For lab Use Only) 

Receipt Temp: {(Cj 'I: 
Temp Blank Y @ Receipt pH 

(Wet/Metals} 

c; I Custody Seal: Present/ e Intact/Not Intact Seal #s I I 
� F-268 {1 0/05) WHfTE-tABORATORY COPY YEllOW-REPORT APPENDIX P1NK-5.AN.PI...ER/SURMJTTER 



CHAIN OF CUSTODY RECORD 

5 
6 3 8 0 9  

LtD fl-_ Ct(o S ti 
RM! Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phooe 608/831-4444 • Fax 608/831-3334 • www.rmtinc.rom 

Filtered (Yes/No) _h} / // // / / / 
Preserved (Code) /A/ / / / / / / / 

Project No. 'T)-0 ) ,  \ 5  Project/Client: 1 k«v (.\�_>..r. f-c. yvr ¥"5.1.... 
Project Manager/Contad Person: 1 O'c.k F>L J [S_,L s��),l l lj l  � I I I Z § < 1l u :::;' � 0  lob No. I Yr. iO 

Date I Time 

G Lff ">/ 17 
d l(  � 

ll_ !.{ � 
6"111 
DLf:S 
o 4& 
'0Lf7 

64'i 
olf1 II 
Gs� 31 17 

SPECIAL INSTRUCTIONS 

Sample Station ID 

/'1 :;£ n- 1 '1 ' 
f'1 S E ( 1.J • IS'' 
l\ 5 f  0 ·  : L-; ' 
J\1)F '2, 5'-S: o \ 

f'15F- ';. o .(. )\ 
rt1st= 7.�- / C. c' 

J41 (t 0 >i. 0 \ 
(141,[ '-/ - b • v" 
t-1 L E  b -2?,o' 
M7£ b -1. .o ' 

\ I $o. '{ 

I 1 JL 
I I S� l 

r:,...�/ ,§' q..i': 
ra" 

' 
,.,.., -v. 
<5'' ,r· "?-<::' .�/' 

>0 
(o 
)o 
!I 

>c 
� 
,\: 
k 
)c 

)( 

PRESERVED CODES 
A - NONE 

B - HN03 

C - H,SO, 

D - NaOH  

E - HO  

F - ME'THAJ'.K>l 

Comments: G-
y_.. f,'n ?. )o lock b"gr 

I I 

.\.-
S&t.� 7< t" Icc /£. !,�g') 

Date/f !l!''l-.r. HAZARDS ASSOCIATED • � 
0 J \.)-' WITH SAMPlES Turn Around (circle one) � Ru>h ������������--��4-��������fL����----4 0 Flammcb� r :Re�po:rt�D:ue�========================----� Relinguist:Signatur Date/Time Received by (Signature) Date/Time . 1-- - 1 )00 0 Corros<Ve 

/ � 0 Highly Toxic 
Relinquished by (Signature) Dote/Time Received by (Signature) Dote/Time O Other (list) 

cs \i)s\, sX\\:) 'S r%frtJ cz�.? -\��x� �-eo S�b 
Custody sl!bl: Present� Intact/Not Intact Seal #s 

c;L-------------------------------­...;) F-268 {1 0/05} WHITE-lABORATORY COPY 

(For Lob Use Only} 

Receipt TempJG:;_ 
Temp Blank Y � 

YEUOW---REPORT AP?ENDLX 

Receipt pH 
(Wet/Metal>) 

PINK-SAMPLER/SUBMITTER 



� "'"" 

{() 

CHAIN OF CUSTODY RECORD 
6 3 8 1 0  

4b�C\JoStf 
RMT Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.nntinc.com 

Proiect No. 7101. 1 5"  Proiect/Ciient: ;41 L ke{....J u"�r ee «s 
Project Monager/Contad Person: 

D:L-1'- l-\L I O�L s j._{:; f{ 
Lab No. 

\Pf 
DSl 
oSt, 
A')lf 6S] 
OS� 
foS7 

DS'1, 
os� 
c�b 

Yr. io 
Dote 

J/17 

/ 
}/(7 

Time 

SPECIAL INSTRUcnONS 

Sample Station ID 

111 ?£ 2 - 4.D 
fh 7E '-!- (, 'D 
/"1.7£ {, -&. 0 
fl1 �£ 0- '-f.o 
fi'ZS[ '1- (,, 0 
f11 8( {, - 3. D 

rvt 9  F o.- '{.o 
fi1 'tF 'i, O- b, o  
fV1 ?r= 0: o - 8 .  o 

fVI J  () 1:- o - '-{. o 

_8 � E .!: z �  X a: 
- 0 � .E U  
._Q Q  

\ �<:>,'/ 
1 
I 
I 
I 
I 
I 
I 
I ' l/ 1 �o."i 

s:z.;!1I by (Signature) Date/Time 
].)/JJ!o ;x.·10 

ReceiL�ignap�
. 

Date/Tim� ri 
.f) , ;/; �/; D'? ' I n . �  f}q//c) 

Relinquis�
.

(Signat/7') r/;, Dote/Time .[)_ � ?J/9'//o 1 106 
Relinquished by (Signature) Date/Time 

C'-:, �G\\ \\'\ G ) 11101 �� 611) 

Received by (Signature) 1 Date/Time 

Received by {Signature) Date/Time 
�lwv,!JvvJv- )/lo i \\.i "8"-11> 

Cuslody �1: Present/e Intact/Not Intact Sec I #s 

F-268 ( 1 0/05) 

Filtered {Yes/No) AJ / / / / / / / / 
Preserved (Code) / )4/ / / / / / / / 

,;;.� PRESERVED CODES 
�e, A - NONE 

�rfii B - HN03 
,., N C - H,SO, 

,e, . &-li ,;- D - NaOH  

'r'<::' . (' E - HCI 
F-METHANOl 

Comments: G 

)o sa...J. ,'- c p }o c/, �<JC 
;x I � J 
X::· 
>o 
(C 
(C 
>c 
)c v 
)c ).e..,_ t .  '- 2. t )"'- ( .k b'"J.J 

HAZARDS ASSOCIATED Turn Around {circle one) @0 WITH SAMPLES Rush 
D Flammable Report Due 
0 Corrosive (For Lab Use Only) 
D Highly Toxic 

0 Other {listl 
Receipt Temp: to 1:. Receipt pH 

' Temp Blank Y (13)  (Wet/Me!cls} I ! 
' 

'NHITE-I..ABORAIORY COPY YELlOW-REPORT APPENDIX P1NK-SAJv\Pl.ER/SUBMITTER 



� 
-Q 

CHAIN OF CUSTODY RECORD 

7 
6 3 8 1 1  

LfbJ-ctio'Slf 
RM! Inc., 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/8314444 • Fax 608/831-3334 • WI'IW.rmtinc.com 

Project No.� '720i . l� I Project/Client 
1 C.e<..v «�h e 11. fl1 "-d ( 

Project Manager/Contact Person: l)?L k FA ) e?J L s�/\ 4+L ..8 � E .5: � 0 .ll 
/ o  z c � Lab No. c 8  Yr. _  ;Q o  Date Time Sample StaHon ID 

OfJ J(17 fYl l o f  Y- l.' l ��- '/ 
O!oZ ft1(o f= 6'· 8. D1 I 

o\o) [11 1 1  F' 0-l. o' ( 
C)(o� I'L7 I l l"" '2. 0-- 'i.o' I 
()(oj' i11 I I  f' L;.o- G, o-, r 
Q�(p f11 t ! P  t: . 0- 2\, o' I 
\:ifo1 f\1 ) ) f 'S.o - j o ,o \ I 
00_� J11 J ! P  / O.D - J ). , o' I 
0�� v /A1 1 l  p CJ - I..fd , ) 1/ 
G1() ']I !"I f'l1)). (- If. o. to'  ( S.)', V 

SPECIAl iNSlRUcnONS 

SZR Relinquished by {Signa!ure) Date/Time 

v-__i' ___d.- '"3/r O f t  eo ·tL · J Y f-S"'��':QQtar �� "?/ M;;:o)ty Rf)i�hLign �r� j /1 h) / J�me 

Relinqui,hed by (Signatare( 1 Date/Time 

� l�C\\\\i;tb ":lf/.M t�J �tlfb 

Received by (Signatare) f Date/lime 

�\;ived by ���rei Date/lime 

. 

. �\ wA1tvV I VJ.r1!lr 3 r w /1� �r;, ._\L .!!' � Custody Seal: Presen,V Abse_
_ _

Intact/Not Intact Secl #' 

F-268 (1 0/05) 

FHtered (Ye•/NoJ /JJ / L L LL L L L 
Pre,erved (Code) /}! / / / / / / / / 

,.); PRESERVED CODES 
r;;"> A-NONE � B � HN03 � 

flJ� - v  C - HzSO.o� 

";,."\<; .f. D - NaOH  

�(j <; E - HO '?' 
F - METHAI'K)l 

Comments: G 

y s-o�: I l_ 2 ·P lo c I<:J,,'i 
I X  

)c 
X X 1'£ 
\( 
y 

;x II; (c .fl2.c -1 ih 'Z-) Jc.__ /, !, "J... 
i 

HAZARDS ASSOCIATED Tum Around {circle one) � Rush WlTH SMIPLES 

D Flammable Report Due 
0 Corrosive {For Lab Use Only} 
D Highly Toxic Receipt Temp: ft'j; Receipt pH 
D Other (li•f) Temp Blank Y � (Wet/ Metals} 

WH�TORY COPY YELlOW-REPORT APPENDIX PINK-�R/SUBI\'JTTER 



CHAIN OF CUSTODY RECORD 

'6 
6 3 8 1 2 

4M%St 
RMT Inc . . 744 Heartland Trail, Madison, WI 53717-1934 
Phone 608/831-4444 • Fax 608/831-3334 • www.rmtinc.rom 

Project No. I Project/dient I). 0 I .  I 5 It:� CLI.fL<.� i''f.t , .... s h 
Proiect Manager/Contact Person: I i);'L ),_ �'rL / {5Dl, Skn CJL I l l  I � I i I Z § � 1! u ::;: � 0  Lab Na. IYr. / D  

Date I Time Sample Station ID 

D -II 1 311 ? M I 2.. F � .0 - o c 
' f l _s .,!) 

"'----+----

SPECIAL INSTRUCTONS 

SAMP,W Reli?fuisped by {Signature) Date/Time 
kJ/.L.--- ]/!3) 10 /6 ))-

Relinquished by {Signature) Date/Time 

Relinquished by {Signature) Date/Time 

l� lt;(?\\\\1( � 7!1Y /!(� 0�' 

----
� 

_o·i:t:?:J' ;/;r/;;t?bo 
Received by {Signature)-( Date/Time 

Received by {Signatune) Date/Time �V\;\rifrw-'i](\f.( ") (Wi(� $/1) 
-...., . I  �� O Custody Sl!al: Present/�,t Intact/Not Intact Sec! #s 

F-268 { 1 0/05} 

F;ltered (Ye,/No) /)1) / / / // / / / 
Preserved (Code} /A/ / / LL / / /  

]'0 

r--+-

PRESERVED CODES 
A - NONE 

B - HN03 

C - H,SO, 

D - NoOH  
E - HCI 

� F - M� 

Comments: G 
$e.. J .\... ;}/c o f, bo.J 

1-----

HAZARDS ASSOCIA1ED 
Willi SAMPLES 

D Flammable 

D Corrosive 
D Highly Toxic 
D Other (li,t) 

WHrrE-l..ABORATORY COPY 

[---.._.__ 
� 

..c.-� Turn Around (circle one) � Rush 
Report Due 

{For lab Use Only) 

-------= 

Receipt Temp: Qv t-
Temp Blank Y cJi Receipt pH 

{Wet/ Metals) 

YEUOW-REPORT APPENDIX: PINK-5.AMPLER/SUBMJITER 



Sample Condition Upon Receipt 
Pace Analytical Services, Inc. 
1 24 1  Bellevue Street, Suite 9 

Green Bay, WI 54302 /2eAna/ytica/ Client Name: ----'-=�'-'-\V\-':.T�---- Project # ----'L\""D�"""8u.;\o,_,'S-'-+--
co urier: �� Fed Ex 1 UPS 1 USPS 1 Clien�ommercial 

Tracking #: -------------·--:7"'''-------

1 ... yes 7 n Seals intact: r· yes J no 
1 yes � Seals intact: ;- yes r-- no 
r- Bubble Bags �ne Ol11er 

r- Pace Other 

Custody Seal on Cooler/Box Present: 

Custody Seal on Samples Present: 

Packing Material: r- Bubble Wrap 

Thermometer Used 
/V ( � Type of lce�lue Dry None 

Biological Tissue is Frozen- r yes 
r-·· Samples on ice, cooling process has begun 

Cooler Temperature Yj)S 
Temp Blank Present: r· yes t" no 
Temp should be above freezing to 6¢ for aH sample except Biota. 
Biota Samples should be received < 04C. 
Cl1ain of Cu?tody Present: Pvm; []No ON/A 

Chain of Custody Filled Out: 'tcfv., ONo []N/A 

Chain of Custody Relinquished: /9ves ONo ON/A 

Sampler Name & Signature on COC: _¢es ONo ON/A 

S<lmples Arrived within Hold Time: ftes ONo ON/A 

Short Hold Time Analysis (<72hr): 
,; DYes r;!No ON/A 

Rush Turn Around Time Requested: DYes [;IN'o ON/A 

Sufficient Volume: foes 1DNo CJN/A 

Correct Containers Used: �es 0No ON/A 

-Pace Containers Used: LJ}'s �o /JN/A 

Containers Intact: Aves# DNo ON/A 

Filtered volume received for Dissolved tests IJYes ClNo ¢'NfA 

Sample Labels match COC: �es j6No foN/A 

-Includes date/time/10/Analysis Matrix: < 
All containers needing preservation have been checked. DYes 0No �."A . 
All containers needing preservation are found to be in 
compliance with EPA recommendation. DYes ONo f/A 

exceptions: VOA, coliform, TOC, O&G, WI-DHO (water) DYes I] No 
Samples checked for dechlorination:  DYes []No ¢'NIA 

Headspace in VOA Vials ( >6mm): DYes cJNo ·vNfA 

Trip Blank Present: DYes lJNo �N/A 

Trip Blank Custody Seals Present DYes IJNo f/A 

Pace Trip Blank Lot # (if purchased); . .  
Client Nottf1cat1on/ Resolution: 

r- no Person /37;m�/1� contents: 
Date: ZO /0 

Comments: 
Initials: ii-!Wt+ . 

1 .  

2. 
3 .  
4. 

5. 
6. 

7.  
8.  
9.  

10.  
i 1 .  
1 2 -D� S I� S . D ' 7 · ' , ( 0G i'- c, , Q - ] . ,- .  
1J�\t, VYI�UtJ.<:l . !nl'-1 vlatt it .fl1h lo �1-.oJi" 
i3 . 

Initial when Lot # of added 
completed preservative 

14 .  

1 5 .  
1 6 . 

F1eld Data Required? Y I N 

Person Contacted: Date!Time: 
Comments/ Resolution: ---------------

Project Manager Review: Dat=e: �'3+-( 22J=·::::.....l:..!:L�b __ 

Note: Wt)enever there is a discrep�ncy affecting North C<Jrolina compliance samples, a copy of this form will be sent to the North Carolina DEHNH Certification Office ( i.e out of hold, 
incorrect preservative, out of temp, incorrect containers) 

F-ALL-C-006-Rev.OS (300ct2009) SCUR Form 
I l l  






