
 

Eastern Vertical Expansion FR – Dane County Landfill Site No. 2 www.scsengineers.com 
 

Appendix C 

Alternative Geotechnical Investigation Program  
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Environmental Consultants & Contractors 

January 8, 2021 
File No. 25220091.00 
 
 
Ms. Ann Bekta 
Wisconsin Department of Natural Resources 
South Central Region 
2514 Morse Street 
Janesville, WI  53545-0249 
 
Ms. Carolyn Cooper 
Wisconsin Department of Natural Resources 
South Central Region 
3911 Fish Hatchery Road 
Fitchburg, WI  53711-5367 
 
Subject: Alternative Geotechnical Investigation Program – Eastern Vertical Expansion 

Dane County Landfill Site No. 2 (Rodefeld) 
Madison, Wisconsin (License #3018) 

 
Dear Ms. Bekta and Ms. Cooper: 

The Alternative Geotechnical Investigation Program (AGIP) for the proposed Eastern Vertical 
Expansion at Dane County Landfill Site No. 2 (Rodefeld) has been prepared in response to, and in 
accordance with, the requirements of ch. NR 512, Wisconsin Administrative Code. The proposed 
Eastern Vertical Expansion will be located entirely within the limits of the Eastern Expansion area 
approved in 2014.  

The purpose of this AGIP submittal is to request the Wisconsin Department of Natural Resources; 
(WDNR’s) concurrence that the existing geotechnical data and conclusions submitted by TRC in the 
October 2012 AGIP in support of the Eastern Expansion satisfy the requirements of NR 512 with 
respect to the Eastern Vertical Expansion. 

BACKGROUND 
The Dane County Landfill Site No. 2 (Rodefeld) is located in the North ½ of Section 25 and NE ¼ of 
SE ¼ of Section 25, T7N, R10E, City of Madison, Dane County. The locations of the existing landfill 
and proposed vertical expansion are shown on a United States Geological Survey (USGS) topographic 
map in Figure 1. 

The Dane County Landfill Site No. 2 (Rodefeld) was initially permitted in the early 1980s, and an 
expansion to the west was permitted in the early 1990s. The subsurface conditions of the proposed 
vertical expansion area have been investigated during the feasibility for the original landfill in 1981 
and 1982, and as part of the most recent Eastern Expansion permitted in 2014. 

The AGIP for the Eastern Expansion was submitted to WDNR on October 12, 2012 (TRC, 2012a), 
along with an addendum submitted on October 25, 2012 (TRC, 2012b). The AGIP was approved by 
WDNR in a letter dated October 26, 2012. 
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GENERAL INFORMATION 
Project Title: Eastern Vertical Expansion  

Dane County Landfill Site No. 2 (Rodefeld) 

Facility Owner: Dane County 
Department of Waste & Renewables 
7102 US Highway 12 & 18 
Madison, WI 53718 

Owner Contact: Mr. John Welch, PE 
Director 
Dane County Department of Waste & Renewables  
1919 Alliant Energy Center Way 
Madison, WI 53713 
Cell:  608-516-4154 
Welch@countyofdane.com 

Consultant: SCS Engineers 
2830 Dairy Drive 
Madison, Wisconsin 53718 

Consultant Contact: Betsy Powers, PE 
Project Manager 
Office:  608-216-7347 
Cell:  608-333-5408 
bpowers@scsengineers.com 

Facility Location: N ½ of Section 25 and NE ¼ of SE ¼ of Section 25, Township 7 
North, Range 10 East, City of Madison, Dane County, Wisconsin 
(Figure 1) 

NR 512 REQUIREMENTS 
The footprint of the Eastern Vertical Expansion includes an area of 21.3 acres within the currently 
permitted footprint of the Eastern Expansion. The table below documents that the minimum number 
of borings, piezometers and water table observation wells in the Eastern Vertical Expansion area 
have been met with previous investigations per 512.09. The boring and well locations are shown on 
Plan Sheet 1. 

 Number Required Number Existing 
Borings 18 21 
Piezometers 4 6 
Water Table Observation Wells 9 10 

Note: Number Required based on NR 512.09 requirements for a 21.3-acre area in a coarse-grained 
environment. 
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In the AGIP for the Eastern Expansion (TRC 2012a & TRC 2012b), TRC proposed using a mix of 
existing and new borings, wells, and piezometers to meet the requirements of NR 512. The Eastern 
Expansion Feasibility Report prepared by TRC in May 2013 documented information obtained from 
10 new soil borings, five new water table wells, and three new piezometers in addition to the existing 
11 soil borings, five water table wells, and three piezometers described in the 2012 AGIP.  

An updated summary of the borings, monitoring wells, and piezometers used to fulfill the site 
characterization requirements are provided in Table 1. Table 1 includes three replacement wells 
(MW 17AR, MW17BR, and MW303AR) not included with the Eastern Expansion. The replacement 
wells have not been counted towards the number of existing borings and wells, but are included in 
the Table 1 to provide complete current information. Please note, replacement wells M17AR, 
M17BR, and M303AR have not had slug tests performed on them. Dane County anticipates 
submitting these results with the Feasibility Report.  

Soil boring logs and borehole abandonment forms for the borings listed in Table 1 are provided in 
Attachment A. Groundwater monitoring well construction forms, well development forms, and 
groundwater monitoring well information forms (WIFs) for the wells listed in Table 1 are provided in 
Attachment B. 

Test results for grain size analyses and field hydraulic conductivity for wells listed in Table 1 are 
included in Attachments C and D, respectively. 

Regional and site-specific geotechnical information from the Eastern Expansion Feasibility Report is 
included in Attachment E. 

EXEMPTION/VARIANCE REQUESTS 
Dane County requests the following exemptions from NR 512 requirements as part of the proposed 
Eastern Vertical Expansion AGIP. Exemptions will be formally requested in the Feasibility Report. 

1. Dane County requests an exemption from NR 507.05(1)(c) requiring collection of soil samples at 
5-foot intervals at existing borings M28 and M29. This exemption was requested in the Eastern 
Expansion AGIP (TRC, 2012b) and Feasibility Report (TRC, 2013), although the administrative 
code reference was listed as NR 507.04(c). The boring logs contain no record that samples were 
collected; however, a description of the soil is provided. The available existing subsurface 
information from other borings near these borings supports this request.  

2. Dane County requests an exemption from NR 507.05(1)(d), which requires collection and testing 
of a soil sample from the screened interval of a monitoring well, for existing wells M6A, M6C, and 
M9B. This exemption was requested in the Eastern Expansion AGIP (TRC, 2012b) and Feasibility 
Report (TRC, 2013). These borings were completed during previous permitting processes and at 
the time of boring, it was not a standard practice to collect and test soil samples from the 
screened interval of a monitoring well. Additionally, significant amount of geotechnical data 
exists from the units in which these wells are screened.  

3. Dane County requests an exemption from NR 507.05(1)(e), which requires retention of soil 
samples until the department approves the report that included documentation of the soil 
samples. This exemption was requested in the Eastern Expansion AGIP (TRC, 2012b) and 
Feasibility Report (TRC, 2013). The soil samples from the existing borings utilized for this AGIP as 
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summarized in Table 1 have not been retained. The borings were completed during previous 
permitting processes and approved by WDNR.  

4. Dane County requests an exemption from NR 507.06(1)(b) for borings M1C, M28, and M29, 
requiring standard penetration tests performed at each boring. This exemption was requested in 
the Eastern Expansion Feasibility Report (TRC, 2013). Sufficient information exists at borings 
surrounding these locations and in the geologic units within which these borings were drilled to 
warrant this exemption.  

5. Dane County requests an exemption from NR 507.14(5), which requires submission of 
information on the most current version of WDNR forms. This exemption was requested in the 
Eastern Expansion AGIP (TRC, 2012b) and Feasibility Report (TRC, 2013). The boring log and 
monitoring well construction forms used for the existing borings and wells noted in Table 1 are 
on older WDNR or non-WDNR logs or forms. We believe the required information is presented 
sufficiently on these existing forms (see Attachments A and B). In the Eastern Expansion 
Feasibility Report, TRC also stated that they believed that water was removed from wells M6A, 
M6B, M9A, M18A, and M17B following their installation/well development, despite the lack of 
documentation/development forms for these wells. These wells have been purged and sampled 
on numerous occasions since the mid-1980s and documented in the WDNR database.  

6. Dane County requests an exemption from NR 512.09(1) and NR 512.09(2) to utilize existing 
borings, water table wells, and piezometers as shown in Table 1. No new borings, wells, or 
piezometers will be installed. This exemption is justified because of 1) the number of available 
borings and wells previously installed in this area of the site, and 2) the consistency of the site 
geologic and hydrogeologic conditions previously interpreted and documented at the site. This 
exemption was requested in the Eastern Expansion AGIP (TRC, 2012b) and Feasibility Report 
(TRC, 2013). 

7. Dane County requests an exemption from NR 512.09(1)(a) and (2)(d), which require borings and 
wells, respectively, to be located within 300 feet of the proposed limits of filling. As documented 
in Table 1, some borings and wells used to define geotechnical properties of the proposed 
vertical expansion are located more than 300 feet from the proposed Eastern Vertical Expansion 
limits. Since the proposed expansion is a vertical expansion over a portion of the existing Eastern 
Expansion with no changes to the previously constructed and approved liner and base grades, 
Dane County believes the previous investigations adequately characterize the location of the 
landfill. Additional investigation within 300 feet of the proposed expansion limits is not warranted 
nor feasible. 

8. Dane County requests an exemption from s. NR 512.09(4)(a), Wis. Admin. Code, which requires 
conducting five geotechnical grain-size tests on each major soil unit. Difficulty collecting the 
samples during the Eastern Expansion permitting, as described in Sections 1.4.1 and 6.1.1 of 
the Eastern Expansion Feasibility Report (TRC 2013), and the fact that geotechnical data was 
gathered at the site for the previous feasibility studies justify an exemption to this requirement. 
WDNR granted an exemption to s. NR 512.09(4)(a) as part of the Eastern Expansion Feasibility 
Determination dated February 3, 2014.  

9. Dane County requests an exemption from s. NR 512.09(4)(b), Wis. Adm. Code, which requires 
conducting two laboratory hydraulic conductivity tests for each fine grained unit. Difficulty 
collecting the samples during the Eastern Expansion permitting, as described in Sections 1.4.1 
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and 6.1.1 of the Eastern Expansion Feasibility Report (TRC 2013), and the fact that geotechnical 
data was gathered at the site for the previous feasibility studies, justify an exemption to this 
requirement. WDNR granted an exemption from s. NR 512.09(4)(b), Wis. Adm. Code, as part of 
the Eastern Expansion Feasibility Determination dated February 3, 2014. 

10. Dane County requests exemptions from s. NR 512.09(4)(e), Wis. Adm. Code, and NR 512.09(4)(f), 
Wis. Adm. Code, which require monthly and quarterly water level measurements at monitoring 
wells and surface water bodies including streams, lakes, ponds, drainage ditches, and wetlands 
located within 1,000 feet of the proposed limits of filling. There is a long history of water level 
measurements from the site monitoring wells and surface water bodies, and the Eastern 
Expansion design was based on the highest water levels measured in the 21 years prior to the 
design. WDNR granted an exemption from ss. NR 512.09 (4)(e), and NR 512.09 (4)(f), Wis. Adm. 
Code, as part of the Eastern Expansion Feasibility Determination dated February 3, 2014. Dane 
County will include the semiannual water level data collected under the routine monitoring 
program in the Feasibility Report, and will update the high and low water table maps and cross 
section water levels, as necessary. 

11. Dane County requests an exemption from s. NR 512.09(4)(g), Wis. Admin. Code, requiring at 
least four rounds of baseline groundwater monitoring be performed on all observation wells and 
piezometers located outside the proposed limits of filling which were installed to evaluate the 
proposed property in accordance with s. NR 507.18 and submitted along with the Feasibility 
Report. The baseline groundwater monitoring was performed and submitted as part of previous 
permitting for the site; therefore, baseline monitoring data will not be included in the Feasibility 
Report for the Eastern Vertical Expansion. Recent groundwater monitoring results from the 
existing monitoring network will be discussed in the context of the evaluation of existing facility 
performance required under NR 512.13(4).  

12. Dane County requests an exemption from s. NR 512.09(6)(b) and (c), Wis. Adm. Code, which 
requires conducting consolidation testing on samples collected from each geologic unit in each 
landfill phase. Difficulty collecting the samples during the Eastern Expansion permitting, as 
described in Sections 1.4.1 and 6.1.1 of the Eastern Expansion Feasibility Report (TRC 2013), 
and the fact that geotechnical data was gathered at the site for the previous feasibility studies, 
justify an exemption to this requirement. WDNR granted an exemption from s. NR 512.09(6)(b) 
and (c), Wis. Adm. Code as part of the Eastern Expansion Feasibility Determination dated 
February 3, 2014. 

13. Dane County requests an exemption from NR 512.11(2), which requires that geologic cross-
sections of a contiguous expansion extend to include all previous borings for the existing landfill. 
This exemption was requested in the Eastern Expansion AGIP (TRC, 2012b) and Feasibility 
Report (TRC, 2013). Based on this exemption request from the Eastern Expansion, WDNR 
concurred that the following cross sections through the existing site borings be prepared: 

• Two east-west oriented cross sections prepared that extend through the entire length of 
the existing landfill and Eastern Expansion area, which also includes the proposed 
Eastern Vertical Expansion area. 

• The remaining east-west oriented cross sections extended to a point approximately 300 
feet or greater beyond the western extent of the Eastern Expansion vertical overlap. 
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• Additionally, north-south oriented cross sections prepared that extend through each 
existing boring in the vertical overlap area, as well as through one additional set of north-
south oriented borings immediately west of the Eastern Expansion overlap. 

The remaining cross sections prepared for the 1992 Feasibility Report sufficiently documented 
the geologic conditions beneath the existing site including the area beneath the vertical 
expansion. The geologic cross sections for the existing site that were prepared for the Eastern 
Expansion and the 1992 Feasibility Report will be provided with the Eastern Vertical Expansion 
Feasibility Report. 

14. Dane County requests an exemption from s. NR 512.14(2)(b), Wis. Adm. Code, which requires 
geologic cross section sheets for the feasibility report to show the present topography, the 
proposed subbase, base, and final cover grades and the liner configuration. Issues regarding the 
depth of borings to be depicted, final grades, and the scale necessary to produce such a cross 
section make it difficult to fit on a standard plan sheet without distorting scales. WDNR granted 
an exemption from s. NR 512.14(2)(b), Wis. Adm. Code, as part of the Eastern Expansion 
Feasibility Determination dated February 3, 2014. As part of the granted exemption, WDNR 
required that the final grades be shown on the plan of operation cross sections (Condition of 
Approval 8). The proposed Eastern Vertical Expansion Plan of Operation cross sections will 
similarly show the final grades. 

Most of the requested exemptions were previously approved by WDNR in the February 3, 2014 
feasibility determination letter for the Eastern Expansion.  

CONCLUSIONS 
The geotechnical investigation program completed for the Eastern Expansion Feasibility Report has 
sufficiently characterized the site as required by NR 512, subject to the exemptions granted in the 
Determination of Site Feasibility for the Dane County Rodefeld Eastern Landfill Expansion issued by 
WDNR on February 3, 2014. Since the Eastern Vertical Expansion lies completely within the area of 
the approved Eastern Expansion, SCS believes that the requirements of NR 512 have also been 
satisfied for the Eastern Vertical Expansion. 

REFERENCES 
TRC, 2012a, Alternative Geotechnical Investigation Program, Dane County Landfill #2 (Rodefeld) – 
Eastern Expansion, Madison, Wisconsin, October 12, 2012. 

TRC, 2012b, Alternative Geotechnical Investigation Program – Addendum No. 1, Dane County 
Landfill #2 (Rodefeld) – Eastern Expansion, Madison, Wisconsin, October 25, 2012. 

TRC, 2013, Eastern Expansion Feasibility Report, Dane County Landfill #2 (Rodefeld), Madison, 
Wisconsin, May 20, 2013. 

WDNR, 2012, Proposed Dane County Rodefeld Landfill Eastern Expansion – Alternative Geotechnical 
Program for Feasibility Study, October 26, 2012. 

WDNR, 2014, Determination of Site Feasibility, Dane County Rodefeld Eastern Landfill Expansion, 
February 3, 2014. 
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If you have any questions, please feel free to contact Betsy at 608.333.5408. 

Sincerely,   

   
Eric Oelkers, PG  Betsy Powers, PE 
Senior Project Manager/Hydrogeologist  Senior Project Manager 
SCS Engineers  SCS Engineers  

 
Sherren Clark, PE, PG 
Project Director 
SCS Engineers 
 
EO/lmh_jsn/BLP/SCC 

cc: Ali Rathsack, Dane County 
John Welch, Dane County 
Roxanne Wienkes, Dane County 
Joe Lourigan, WDNR (electronic copy) 

 Valerie Joosten, WDNR (electronic copy) 
 
Encl. Table 1 – Summary of Borings and Monitoring Wells 

Figure 1 – Site Location Map 
 Plan Sheet 1 – Existing Conditions 
 Attachment A – Soil Boring Logs and Borehole Abandonment Forms 
 Attachment B – Monitoring Well Forms  
 Attachment C – Geotechnical Test Results  
 Attachment D – Field Hydraulic Conductivity Test Results/Hydrogeologic Calculations  
 Attachment E – Regional and Site-specific Geotechnical Information  

I:\25220091.00\Deliverables\AGIP\210108_Final AGIP.docx 
  





 

 

Table 1 

Summary of Borings and Monitoring Wells 

 

  



Boring/ Well ID

Distance 
from Vertical 

Expansion 
Limits

Hydraulic 
Position

Approximate 
Ground 
Surface 

Elevation Depth

Approximate 
Bottom 

Elevaton of 
Boring

Sample 
Interval

Well Bottom 
Elevation

Screened 
Interval Well Type

FR Well (meets 
NR 512 

requirements)

FR Boring 
(meets NR 512 
requirements)

Hydraulic 
Conductivity 

(cm/sec)

Standard 
Penetration 

Test Comments

(feet amsl) (feet) (feet amsl) (feet) (feet amsl) (See Note 1) (See Note 1)

M1C 97 within 906.0 95 811.0 5 NA NA NA N Y 1.4 - 1.5 X 10-3 N Well abandoned /Exemption for standard penetration test
M3A 274 upgradient 894.1 40 854.1 5 NA NA NA N Y -- Y Well abandoned

M6A 588 downgradient 860.5 17 843.5 M6C 844.5 844.5-854.5 WT Y N 2.3 - 3.3 X 10-3 See M6C
Exemption for well development log / exemption for soil test in screen zone / 
exemption for distance

M6B 578 downgradient 861.6 35 826.6 M6C 828.6 828.6-831.6 P N N 4.2 - 4.5 X 10-3 See M6C
Exemption for well development log / exemption for soil test in screen zone / 
exemption for distance

M6C 582 downgradient 861.7 55 806.7 5 808.8 808.8-811.8 P Y Y 8.8 - 9.4 X 10-5 Y
Exemption for well development log / exemption for soil test in screen zone / 
exemption for distance

M9A 461 downgradient 872.8 30 842.8 M9B 844.7 844.7-854.7 WT Y N 8.5 X 10-6 - 1.5 X 10-5 See M9B Exemption for well development log / exemption for distance

M9B 449 downgradient 872.8 55 817.8 5 819.3 819.2-822.2 P Y Y 4.2 X 10-6 Y
Exemption for well development log / exemption for soil test in screen zone / 
exemption for distance

M10A 133 within 883.7 45 838.7 5 NA NA NA N Y 2.4 - 5.1 X 10-5 Y Well abandoned
M13B within sidegradient 911.0 83 828.0 5 NA NA NA N Y -- Y Well abandoned

M16 within sidegradient 900.0 70 830.0 5 NA NA NA N Y -- Y

M17A 307 upgradient 879.3 28 851.3 M17B 852.3 852.3-862.3 WT Y N 2.8 - 3.2 X 10-3 See M17B Abandoned; Exemption for well development log

M17AR 550 upgradient 886.1 31 855.1 M17BR 856.1 856.1-866.1 WT Replacement N Pending N Slug test to be performed

M17B 311 upgradient 879.4 50 829.4 5 832.2 832.2-837.2 P Y Y 4 X 10-4 Y Abandoned; Exemption for well development log

M17BR 358 upgradient 886.1 51 835.1 5 837.1 837.1-842.1 P Replacement N Pending N Slug test to be performed

M18 60 within 903.8 80 823.8 5 NA NA NA N Y -- Y Well Abandoned

M28 301 sidegradient 886.3 45 841.3 5 847.5 847.5-862.5 WT Y Y 2.2 - 3.1 X 10-2 N Exemption for soil test in screen zone / exemption for standard penetration test

M29 417 sidegradient 904.2 59 845.2 5 847.7 847.7-862.7 WT Y Y 9.4 X 10-3 N Exemption for soil test in screen zone / exemption for standard penetration test

M301A 376 sidegradient 892.0 42 850.0 5 855 855.0-865.0 WY Y Y 7.06 X 10-4 Y

M302A 362 downgradient 878.0 26 852.0 M302B 854 854.0-864.0 WT Y N 1.11 X 10-3 Y

M302B 357 downgradient 877.9 63 814.9 5 816.9 816.9-821.9 P Y Y 4.22 X 10-3 Y

M303A 316 upgradient 884.9 44 840.9 5 855.9 855.9-865.9 WT Y Y 4.30 X 10-3 Y Abandoned

M303AR 412 upgradient 883.2 25 858.2 5 862.2 862.2-872.2 WT Replacement N Pending N Slug test to be performed

M304A within within 882.7 31 851.7 M304B 853.2 853.2-863.2 WT Y N 9.03 X 10-4 Y

M304B within within 882.5 64 818.5 5 819.5 819.5-824.5 P Y Y 3.74 X 10-2 Y

M305A within within 890.4 34 856.4 M305B 856.4 856.4-868.4 WT Y N 4.22 X 10-2 Y

M305B within within 890.2 70 820.2 5 824.2 824.2-829.2 P Y Y 1.54 X 10-3 Y

B311 88 within 881.9 43 838.9 5 NA NA NA N Y N Y

B312 within within 885.3 41 844.3 5 NA NA NA N Y N Y

B313 174 within 887.8 75 812.8 5 NA NA NA N Y N Y

B314 79 within 884.5 45 839.5 5 NA NA NA N Y N Y

B315 112 within 889.2 70 819.2 5 NA NA NA N Y N Y

Table 1.  Summary of Borings and Monitoring Wells
Rodefeld Landfill Eastern Vertical Expansion / SCS Engineers Project #25220091 
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Table 1.  Summary of Borings and Monitoring Wells
Rodefeld Landfill Eastern Vertical Expansion / SCS Engineers Project #25220091 

Note:

Abbreviations:
U = Boring/wll located upgradient from proposed limits of waste
S = Boring/wll located sidegradient from proposed limits of waste
D = Boring/wll located downgradient from proposed limits of waste
Within = Boring/well located within proposed landfill footprint
NA = Not Applicable/Not Available
WT = Water table
P = Piezometer
amsl = Above mean sea level
Y = Yes
N = No

Created by: EO Date: 12/4/2020
Last revision by: BLP Date: 12/7/2020
Checked by: JSN Date: 12/4/2020
Proj Mgr QA/QC: BP Date: 1/8/2021

I:\25220091.00\Deliverables\AGIP\Tables\[Summary of Borings and Wells_201215.xlsx]GW Natural Attenuation

1. Information in this table is based on Table 6-1 from the Eastern Expansion Feasility Report, with the exception of replacement wells and the "Distance from Vertical Expansion" distances listed.
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Figure 1 

Site Location Map 
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Plan Sheet 1 

Existing Conditions 
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Attachment A 

Soil Boring Logs and Borehole Abandonment Forms 

  





































Blind drilled to 31 feet. See M-17BR boring log 
for lithology.

"

"

WB260

7

Borehole Diameter

8.25 in.

Feet Feet

Dane County Landfill No. 2 Rodefeld M-17AR

E
W

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
6/30/2020

hollow stem
auger

N

113127300 13 Madison

Tel:
Fax:

N
SSE NE

Civil Town/City/ or Village

166 M-17AR
DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

25,
/

FirmSignature

County

3018
License/Permit/Monitoring Number

Drilling Method

6/30/2020

Boring Number

WI Unique Well No.

SCS Engineers

C

Tony Kapugi
On-site Environmental Services, Inc.

Local Grid Location
S

N, R

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 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:  See instructions for more information, including where the completed form
should be sent.

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
380,565 N,   2,201,316 E Lat

Long

°

°

'

'

 Feet MSL
Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code

Final Static Water Level

10 E1/4 of

Remediation/Redevelopment

Waste Management

Dane

Date Drilling Started

886.05 Feet MSL

SCS#: 25217087.02

1/4 of Section

SOIL BORING LOG INFORMATION
Form 4400-122 Rev. 7-98
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End of Boring at 31 feet. Set well M17AR at 30 feet.

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Use only as an attachment to Form 4400-122.M17ARBoring Number
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ORGANIC SILT, brown, (topsoil).
LEAN CLAY, brown (7.5YR 4/3), (fill).

POORLY GRADED SAND,  brown (7.5YR 5/4) to
light brown, fine to medium, (fill).

Trace gravel.

POORLY GRADED SAND,  dark reddish brown 
(5YR 3/3), fine to medium, with trace gravel, (till).

4.0 Geoprobed to 45
feet then
overdrilled using
4.25'' hollow
stem augers.

Depth to water
~9 feet

36

39

10

M

M

W

OL

CL

SP

SP

"

"

VT575

7

Borehole Diameter

8.25 in.

Feet Feet

Dane County Landfill No. 2 Rodefeld M-17BR

E
W

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
6/29/2020

hollow stem
auger

N

113127300 13 Madison

Tel:
Fax:

N
SSE NE

Civil Town/City/ or Village

168 M-17BR
DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

25,
/

FirmSignature

County

3018
License/Permit/Monitoring Number

Drilling Method

6/30/2020

Boring Number

WI Unique Well No.

SCS Engineers

C

Tony Kapugi
On-site Environmental Services, Inc.

Local Grid Location
S

N, R

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 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:  See instructions for more information, including where the completed form
should be sent.

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
380,559 N,   2,201,316 E Lat

Long

°

°

'

'

 Feet MSL
Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code

Final Static Water Level

10 E1/4 of

Remediation/Redevelopment

Waste Management

Dane

Date Drilling Started

886.10 Feet MSL

SCS#: 25217087.02

1/4 of Section

SOIL BORING LOG INFORMATION
Form 4400-122 Rev. 7-98
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SILTY SAND, reddish gray (2.5YR 6/1), fine, trace
small rounded gravel, (till).

POORLY GRADED SAND, reddish gray (2.5YR
6/1), fine to medium, trace silt and small rounded
gravel, (till).

40.4

No recovery,
sand washed out
of geoprobe
sleeve.

0

30

35

10

45

W

W

W

W

W

SP

SM

SP

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Use only as an attachment to Form 4400-122.M17BRBoring Number
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Same as above but brown (7.5YR 5/4) and fine to
coarse.

End of Boring at 51 feet. Set well M17BR at 49 feet.

37.6

Geoprobe core
barrel
sandlocked.

20 W

SP

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Use only as an attachment to Form 4400-122.M17BRBoring Number
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ORGANIC SILT, brown, (topsoil).

POORLY GRADED SAND, dark reddish brown
(5YR 3/3), fine.

Trace angular gravel.

Trace silt/clay.

Geoprobed to 25
feet then
overdrilled using
4.25'' hollow
stem augers.

Depth to water
~12 feet

29

30

38
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OX700

7

Borehole Diameter

8.25 in.

Feet Feet

Dane County Landfill No. 2 Rodefeld M-303AR

E
W

Watershed/WastewaterRoute To:

Facility ID

/

Surface Elevation
6/29/2020

hollow stem
auger

N

113127300 13 Madison

Tel:
Fax:

N
SSE NE

Civil Town/City/ or Village

176 M-303AR
DNR Well ID No.

I hereby certify that the information on this form is true and correct to the best of my knowledge.

State Plane

Other

25,
/

FirmSignature

County

3018
License/Permit/Monitoring Number

Drilling Method

6/29/2020

Boring Number

WI Unique Well No.

SCS Engineers

C

Tony Kapugi
On-site Environmental Services, Inc.

Local Grid Location
S

N, R

This form is authorized by Chapters 281, 283, 289, 291, 292, 293, 295, and 299, Wis. Stats.  Completion of this form is mandatory.  Failure to file this form may
result in forfeiture of between $10 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:  See instructions for more information, including where the completed form
should be sent.

Boring Drilled By:  Name of crew chief (first, last) and Firm

Local Grid Origin (estimated: )   or   Boring Location
380,779 N,   2,200,339 E Lat

Long

°

°
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'

 Feet MSL
Common Well Name

Facility/Project Name

T

Date Drilling Completed

County Code

Final Static Water Level

10 E1/4 of

Remediation/Redevelopment

Waste Management

Dane

Date Drilling Started

883.19 Feet MSL

SCS#: 25217087.02

1/4 of Section

SOIL BORING LOG INFORMATION
Form 4400-122 Rev. 7-98
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Same as above but fine to medium.

Same as above but light brown (7.5YR 6/3), fine to
medium, and with trace rounded small gravel.

End of Boring at 25 feet. Set well M303AR at 21 feet.

45
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W

W

SP

SOIL BORING LOG INFORMATION SUPPLEMENT
Form 4400-122A

Use only as an attachment to Form 4400-122.M303ARBoring Number
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Borehole and Monitoring Well  
Abandonments / Abandonment Information 











1919 Alliant Energy Center Way

06/07/1982

On-site Environmental Services, Inc.





1919 Alliant Energy Center Way

06/04/1982

On-site Environmental Services, Inc.







1919 Alliant Energy Center Way

11/08/2012

On-site Environmental Services, Inc.





B311



B312



B313



B314



B315



 

 

Attachment B 

Monitoring Well Forms 
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Monitoring Well Construction and Development Forms 























Dane County Landfill Site No. 2

3018

113127300

71 dw

600

380,565.00 2,201,316.43

SE NE 25 07 10

M-17AR

WB260 166

06 30 2020

Tony Kapugi

On-site Environmental Services, Inc.

--
888.59

886.06
886.06 0

NA

NA

886.06 0

870.06 16

868.06 18

866.06 20

856.06 30

855.06 31

855.06 31

8.25

2.38

2.01

6
4

Filter Sand

5.46

Red Flint #7
0.68

RW Sidley #5
4.43

PVC

Monoflex
010

10

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02



Dane County Landfill Site No. 2 Dane M-17AR

3081/113127300 13 WB260 166

60

31 9

2 01

6 5

22 0

0 0

NA

14 41 31 95

06 30 2020 06 30 2020

13 25 14 24

-- --

tan, sandy/silty

-- 870 0

-- -- --

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

slightly turbid

- Purged and surged for 30 min, purged ~5-gallons. Water level lowering.
- Pumped ~10-gallons, well went dry.
- Bailed ~1-gallon, well went dry.
- Waited ~15 minutes, pumped ~5-gallons, well went dry. Let recharge and collected TSS sample.

John Welch

Dane County Dept. of Waste & Renewables

7102 U.S. Hwy 12/18

Madison, WI 53718

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02





Dane County Landfill Site No. 2

3018

113127300

12 pz

600

380,559.85 2,201,316.33

SE NE 25 07 10

M-17BR

VT575 168

06 30 2020

Tony Kapugi

On-site Environmental Services, Inc.

--
888.55

886.10
886.10 0

NA

NA

886.10 0

846.10 40

844.10 42

842.10 44

837.10 49

835.10 51

835.10 51

8.25

2.38

2.01

6
4

Filter Sand

13.63

Red Flint #7
0.68

RW Sidley #5
3.06

PVC

Monoflex
010

5

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02



Dane County Landfill Site No. 2 Dane M-17BR

3081/113127300 13 VT575 168

90

50 6

2 01

8 2

102 5

0 0

NA

16 31 16 23

06 30 2020 06 30 2020

11 05 12 35

-- --

light gray, slightly silty/sandy

-- 162 0

-- -- --

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

- Surged and purged for 30 minutes, removed ~5-gallons.
- Pumped starting at 1130 at 1.5-gallons/min. Continued to surge with pump every 5 minutes.
- Collected TSS sample at 1235.

John Welch

Dane County Dept. of Waste & Renewables

7102 U.S. Hwy 12/18

Madison, WI 53718

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02



































Dane County Landfill Site No. 2

3018

113127300

11 mw

130

380,779.02 2,200,339.01

SE NE 25 07 10

M-303AR

OX700 176

06 29 2020

Tony Kapugi

On-site Environmental Services, Inc.

--
885.53

883.19
883.19 0

NA

NA

883.19 0

876.19 7

874.19 9

872.19 11

862.19 21

861.69 21.5

861.69 21.5

8.25

2.38

2.01

6
4

Filter Sand

2.38

Red Flint #7
0.68

RW Sidley #5
3.52

PVC

Monoflex
010

10

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02



Dane County Landfill Site No. 2 Dane M-303AR

3081/113127300 13 OX700 176

30

23 8

2 01

3 4

5 0

0 0

NA

17 40 23 80

06 30 2020 06 30 2020

08 05 15 35

-- --

brown, fine sandy water

-- 310 0

-- -- --

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

slightly turbid

- Purged and surged, removed ~2-gallons, well went dry.
- Removed 1/2-gallon, well went dry.
- Removed 1/2-gallon, well went dry. Really surging bailer to see if drilling mud is cased around the well.
- Waited over 1 hour, bailed ~1-gallon, well went dry.
- Returned at 1530, removed ~1-gallon, well went dry. Let recharge and collected TSS sample.

John Welch

Dane County Dept. of Waste & Renewables

7102 U.S. Hwy 12/18

Madison, WI 53718

Jackie Rennebohm

SCS ENGINEERS, 2830 Dairy Drive, Madison, WI 53718

25217087.02
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Groundwater Monitoring Well Information Forms 











 

 

Attachment C 

Geotechnical Test Results  
(Source: Table 6-2 and Appendix K of Eastern Expansion Feasibility Report) 
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Appendix K 
Geotechnical Test Results 

This appendix also contains soil test data for the existing site, which is used to meet the 

requirements of NR 507.05 and NR 512.09. 

Table of Contents 

 Laboratory Testing and Analyses – Moisture, Atterberg, 

Grain Size 

 Summary of 1992 Feasibility Report Data 

 Consolidation Test Results 

 

 





























































































































































































 

 

Attachment D 

Field Hydraulic Conductivity Test Results/Hydrogeologic Calculations  
(Source: Table 6-3 and Appendix L of Eastern Expansion Feasibility Report) 
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Appendix L 
Field Hydraulic Conductivity Test 

Results/Hydrogeologic Calculations 
This appendix also contains field hydraulic conductivity data for the existing site, which is used 

to meet the requirements of NR 512.09. 
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Attachment E 

Regional and Site-specific Geotechnical Information  
(Source: Section 6 of Eastern Expansion Feasibility Report) 
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Section 6 
Regional and Site-Specific 
Geotechnical Information 

Regional and site‐specific geotechnical information has been collected and reported on for 

various phases of landfill activity in the vicinity of the Eastern Expansion since 1982 (RMT, 

1982, 1984, and Donohue 1992, 1993, and 1994).  These investigations, reports,  and the results of 

routine groundwater, surface water, leachate, and gas monitoring performed at the landfill have 

resulted in a comprehensive body of subsurface, hydrologic, and chemical data for the area and 

for the facility.  The sections that follow present the methods (Subsection 6.1) and results 

(Subsection 6.2) of the current subsurface investigation for the Eastern Expansion, and 

incorporate the results and gathered information/data into the body of available historical data 

to meet the requirements of NR 512.   

6.1 Site Field Investigation 
An Alternative Geotechnical Investigation Program (AGIP) request was submitted to the 

WDNR on October 12, 2012, (TRC, 2012c).  In an e‐mail response on October 22, 2012, the 

WDNR requested that additional information be provided (see Appendix B) and consequently, 

the County submitted an Addendum No. 1 to the AGIP on October 25, 2012 (TRC, 2012d).  An 

opinion indicating that the information adequately addressed requirements of an AGIP was 

provided by the WDNR in a letter dated October 26, 2012 (Appendix B).  The WDNR also 

indicated in their letter that formal approval of the AGIP will be made in the Department’s 

feasibility determination.  The AGIP allows for several existing borings and wells to be utilized 

to fulfill a portion of the hydrogeologic investigation requirements under NR 512.09(1) and (2).  

The AGIP is based on the availability of regional geological information, the abundance of site‐

specific geological information, and the consistency of the existing subsurface geologic material 

(silty sand glacial till, sand outwash, and silty clay till).  The AGIP consisted of utilizing 

information from 11 existing soil borings, 5 existing water table wells, and 3 existing 

piezometers, combined with information from 10 new soil borings, five new water table wells, 

and three new piezometers.  

Fieldwork for the AGIP and this FR was performed during November 2012.  Drilling and well 

installation activities were performed by SES Consultants, of Madison, Wisconsin, under the 

direction of a TRC professional geologist.  The initial round of comprehensive groundwater 

level measurements and background groundwater quality monitoring was obtained in 
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November 2012.  Groundwater sampling was conducted by TRC.  This subsection contains a 

discussion of the field investigation activities.   

6.1.1 Soil Borings 

The subsurface investigation was designed to fulfill the requirements for submittal of an 

FR as specified in NR 512.  The Eastern Expansion will encompass approximately 

46 acres consisting of a 28.6‐acre Horizontal Expansion and a 17‐acre overlap of the 

existing landfill.  Based on the 29‐acre horizontal Expansion area in a coarse‐grained 

geologic environment, NR 512.09(1)(b) requires that 20 soil borings be drilled and 

sampled to a depth of at least 25 feet below the proposed subgrade or to bedrock, 

whichever is less.  Prior to the FR, numerous borings had been completed at the site, 

11 of which were recommended for use in the current AGIP.  Of the 11 borings 

recommended in the AGIP, one boring (M‐6C) was greater than the 300‐foot distance 

requirement of NR 512.09.  However, the boring is within approximately 315 feet of the 

Expansion limits of waste.  An exemption has been requested to utilize this boring and 

the WDNR approved the use of this boring in their approval of the AGIP.  In addition to 

reasons specified in Subsection 6.1, the use of the 11 existing borings was recommended 

in part because 17 acres of the Expansion area overlays the existing, approved landfill.   

To supplement the existing soil boring program, an additional 10 soil borings were 

installed, bringing the total number of boring locations to 21.  The 21 new and 

previously existing soil borings, which were listed in the AGIP, their installation dates, 

their approximate distances from the proposed limits of fill, their installation depths, 

their surface and bottom elevations, and their proposed subbase grade elevations are 

listed in Table 6‐1.  The locations of the 21 borings (11 existing and 10 new) are shown on 

Plan Sheet 3 and Figure 1‐2.   

The 10 new soil borings were completed using hollow stem augers and split spoon 

sampling techniques, including standard penetration tests.  All soil samples collected 

during the November 2012 hydrogeologic field investigation of the proposed Eastern 

Expansion have been retained.  The soil samples will be stored at TRC until a feasibility 

determination is obtained.  Upon receipt of the feasibility determination, Dane County 

will be notified to determine the subsequent disposition of the soil samples. 

Water used in drilling and decontamination was obtained from the City of Madison.  

Samples of the drilling water source was tested for the parameters required by 

NR 507.18.  Analytical results are included in Appendix M.   
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Samples of unconsolidated soil were collected using split‐barrel (split‐spoon) samplers.  

Samples of the soil were obtained on a five‐foot interval to a depth of at least 25 feet 

below the proposed subbase grades at a minimum and to at least 50 feet below the 

subbase grade at one boring in each proposed phase.  Soil samples collected during 

drilling were visually classified in the field by a TRC professional geologist in 

accordance with the Unified Soil Classification System (USCS).  Upon completion, each 

soil boring not converted to a monitoring well was abandoned using chipped bentonite 

or a bentonite slurry in accordance with NR 141.25.  Soil boring logs and the borehole 

abandonment forms from the November 2012 investigation as well as previous 

investigations are included in Appendix J.   

The WDNR AGIP opinion letter issued October 26, 2012 (Appendix B), stated that the 

WDNR did not anticipate granting an exemption from required consolidation testing.  

Therefore, several attempts were made to collect samples from the major geologic units 

for consolidation testing as described in NR 512.09(6).  As indicated in the letter, these 

samples are to be used to demonstrate that the relevant material properties of the soil 

samples collected from borings for the proposed Eastern Expansion are representative of 

the stratigraphy and properties from previously collected samples in each cell.  Several 

attempts were made to collect thin‐walled samples (Shelby tubes) within the glacial 

units.  Attempts were made at 10 locations in the major units present onsite.  Two 

locations did not recover any sample, and of the eight locations that had recovery 

(>6‐inches), only three had sufficient undisturbed sample to perform consolidation 

testing.  The two attempts with no recovery resulted in a collapsed Shelby tube, likely 

due to the density and composition of the soils.  Photographic documentation of one of 

the collapsed Shelby tubes and laboratory documentation of disturbed samples is 

included in Appendix K.  

6.1.2 Monitoring Wells 

To adequately characterize a 29‐acre expansion, NR 512.09 (2) requires the installation of 

10 water table monitoring wells and five piezometers.  The November 2012 drilling 

program included the installation of five water table monitoring wells (M‐301A, 

M‐302A, M‐303A, M‐304A, and M‐305A) and three piezometers (M‐301B, M‐304B, and 

M‐305B).  To comply with the requirement of NR 512.09(2), soil boring information and 

background groundwater quality data from 5 existing water table wells (M‐6A, M‐9A, 

M‐17A, M‐28, and M‐29) and three existing piezometers (M‐6C, M‐9B, and M‐17B) have 

been utilized as approved by the WDNR in a letter dated October 26, 2012 (Appendix B).  

The five existing water table wells combined with the five new water table wells meet 

the NR 512.09(2) requirement of 10 water table wells for a 29‐acre site.  The three existing 
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piezometers combined with the three new piezometers satisfy the NR 512.09 

requirement of five piezometers for a 29‐acre site. 

The list of wells is summarized in Table 6‐1.  Well locations are shown on Plan Sheet 3.  

Groundwater monitoring well construction forms, well development forms, and 

Groundwater Monitoring Well Information Forms (WIFs) are included in Appendix J. 

Nine water table monitoring wells and five piezometers are located within 300 feet of 

the proposed limits of fill, with the exception of water table well M‐6A and piezometer 

M‐6C which is located 315 feet from the limits of waste.  The WDNR concurred with the 

use of these wells in their approval of the AGIP.  Eight of ten water table wells and four 

of six piezometers are located within 150 feet of the proposed limits of fill, although 

NR 512.09(2)(d) requires only half of the wells to be within 150 feet of the proposed 

limits of fill.  Additional monitoring wells at the site are located further than 300 feet 

from the proposed limits of fill and are used for supplemental water level and water 

quality information. 

The monitoring wells were constructed in substantial conformance with NR 141 and 

consist of 2‐inch–inner diameter (I.D.) Schedule 40 threaded flush‐joint PVC.  The well 

screens consist of 2‐inch–I.D. Schedule 40 PVC with 0.010‐inch factory‐cut slots.  The 

water table wells were constructed with 10‐foot–long screened sections and were 

installed in substantial accordance with NR 141.  The piezometers were constructed with 

5‐foot–long screened sections.  The screened sections of the new wells were backfilled 

with clean, coarse silica‐based sand to a level at least 2 feet above the top of the screen.  

Clean silica sand was installed approximately 2 feet above the filter pack in each well.  

The annulus above the fine sand was backfilled with a chipped bentonite seal and then 

grouted with a bentonite slurry (piezometers) or chipped bentonite (water table wells).   

A steel protective encasement pipe and lock were installed over the aboveground 

portion of each well.  A mixture of hydrated bentonite granules and on‐site soil was 

mounded around the base of each protector pipe.  Monitoring well diagrams for the new 

wells are included in Appendix J.   

Following installation, wells were developed in substantial conformance with NR 141.21 

and NR 507.07.  Each well was surged and purged with a bailer, and/or submersible 

pump.  Monitoring well development forms are included in Appendix J.  Post‐

development water samples were collected and analyzed for total suspended solids and 

COD (where applicable) in accordance with NR 507.  The analytical results for the post‐
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development water samples are included in Appendix M and on the well development 

forms included in Appendix J.   

The observation and documentation of well installation and well development activities 

and the completion of in‐field hydraulic conductivity tests were performed by a 

registered professional geologist and under the direction of a registered professional 

geologist. 

6.1.3 Soil Data Classification and Analysis 

During drilling, soil samples collected from the borings were examined to determine the 

color, degree of saturation, and geologic origin, and to observe for the presence of 

conspicuous structures, mottling, voids, layering, lenses, and seams.  Samples were also 

classified in the field according to the Unified Soil Classification System (USCS).  The 

soil descriptions and classifications are included on the boring logs in Appendix J and 

are also summarized in Table 6‐2.  The capitalized symbol on the boring logs is the 

appropriate group symbol according to the USCS.  Note that the strata contact lines on 

the boring logs represent approximate soil boundaries between soil types.  Changes in 

soil type may be gradual in both the horizontal and vertical directions, and no actual 

sharp contact may exist.  In addition, variations may exist in both the horizontal and 

vertical direction between borings.   

Soil samples from the screened zone of each newly completed monitoring well and 

representative samples of the major soil units encountered were analyzed in the 

laboratory for grain‐size distribution (sieve and hydrometer) in accordance with ASTM 

Specification D‐4318, and for Atterberg limits, where appropriate, in accordance with 

ASTM Specification D‐423.  Test results are noted on the soil boring logs contained in 

Appendix J, and on the appropriate geologic cross sections (Plan Sheets 6 through 19).  

Soil gradation curves and Atterberg limits results are included in Appendix K.  Table 6‐2 

summarizes the results for soil samples tested from the newly installed borings and 

from the previously existing borings (Table 6‐1) used to meet NR 512.09(1) requirements.  

Table K‐1 in Appendix K summarizes physical soil test results for the borings installed 

for the original landfill and Western Expansion Feasibility Study as prepared by 

Donohue & Associates in 1992. 

Laboratory hydraulic conductivity tests were performed on one sample from the upper 

fine‐grained soil unit.  The results of these tests as well as tests performed during 

previous subsurface investigations are also included in Table 6‐2, on the soil boring logs 

contained in Appendix J and on the appropriate geologic cross sections.  Laboratory 

data sheets are included in Appendix K. 
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6.1.4 In-Field Hydraulic Conductivity Testing 

In situ hydraulic conductivity was determined for each new well by completing single‐

well aquifer response tests (baildown tests).  The general procedure for the testing 

involved measuring the initial static water level in a well and then causing an 

instantaneous change in the water level in the wells.  Rising‐head tests were performed 

by lowering the water level in the well and measuring and recording incremental water 

levels while the water level stabilized.  Recovering water levels were measured at 

recorded intervals using an electronic water level logging device.  Results of the testing 

are discussed in Subsection 6.2.  The test results are summarized in Table 6‐3 and are 

included in Appendix L.  The hydraulic conductivity tests for the existing wells utilized 

to meet NR 512.09 requirements are also included on Table 6‐3.  Hydraulic conductivity 

tests for the Existing Landfill wells installed for the previous Feasibility Studies, 

including those used as supplemental data for the FR, are provided on Table L‐1 in 

Appendix L, as summarized by Donohue and Associates in the 1992 FR. 

6.1.5 Staff Gauges 

In addition to monitoring wells, the County installed four staff gauges (Staff Gauge 1‐4) 

in surface water bodies near the Eastern Expansion site at locations shown on Plan 

Sheet 3 and Figure 1‐2.  These stations and an existing staff gauge (Park Gauge) in a 

drainage ditch located in Hope Park were included in the monthly background 

groundwater elevation measurements.  Water elevation data from the staff gauges were 

utilized in the preparation of the low water table contour map.   

6.1.6 Surveying 

A horizontal and vertical survey was performed by Exeter Design to determine the 

location, the ground surface elevation, and the top of the well elevation at each new 

boring and well.  The County hired AECOM to survey the five staff gauge locations.  

Aerial photographs were taken of the site, and a topographic map was prepared by 

KBM, Inc.  Plan Sheet 3 and Figure 1‐2 shows the topography and site features of the 

proposed site and references the site datum to the Wisconsin State Plane Coordinate 

System.  Elevations are referenced to U.S. Geological Survey (USGS) mean sea level 

(M.S.L.) datum.  Elevations and local grid locations are listed on the Boring Logs, Well 

Construction Details and the WIF in Appendix J.  
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6.2 Subsurface Data Analysis 
This subsection presents the findings of the site investigation and includes a discussion of the 

site geology, the site hydrogeology, and the groundwater quality per NR 512.10.  The 

appendices, tables, and plan sheets referenced in this subsection contain the information 

required by NR 512.11.  In general, the AGIP confirmed the findings of previous investigations 

conducted at the site (i.e., RMT, 1982; and Donohue 1992), and added to the significant data set 

provided by those studies.  The sections that follow include a summary of regional and local 

geology and relate that information to site‐specific data from the AGIP and relevant previous 

studies.   

6.2.1 Site Soil and Geology 

Regional and Site-specific Soil Types 

Surficial soils in the vicinity of the site have been mapped by the United States 

Department of Agriculture (USDA), National Resource Conservation Service 

and are shown on Figure 6‐1.  Specific surficial soils in the vicinity of the site 

range from well drained silt‐loam to poorly drained muck and consist 

primarily of the following:  Dodge silt loam, Ringwood silt loam, Sable silty 

clay loam, Houghton muck, and St. Charles silt loam.  A brief description of the 

soils is as follows: 

 Dodge silt loam, 2‐6% slopes, not hydric, well drained, and prime 

farmland.  Most commonly found on moraines and is formed from loess 

overlying sandy loam glacial till. 

 Ringwood silt loam, 2‐6% slopes, not hydric, well drained, and prime 

farmland.  Most commonly found on moraines and is formed from loess 

overlying sandy loam glacial till. 

 Sable silty clay loam, 0‐3% slopes, all hydric, poorly drained, and prime 

farmland if drained.  Most commonly found in depressions of stream 

terraces and is formed from silty alluvium. 

 Houghton muck, all hydric, poorly drained, and prime farmland statewide.  

Most commonly found in depressions of stream terraces and is formed 

from organic deposits. 

 St. Charles silt loam, 0‐2% slopes, not hydric, well drained, and prime 

farmland.  Most commonly found on till plains and is formed from deep 

loess overlying glacial till. 
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Regional Glacial Geology 

The proposed Eastern Expansion is located in an area underlain by a thick 

sequence of unconsolidated glacial drift of the Horicon Formation deposited 

over dolomite bedrock of Ordovician age.  The Horicon Formation generally 

consists of brown sandy till, but also includes sand and gravel deposited by 

glacial meltwater and clay, silt and sand deposited in glacial lakes.  This till was 

deposited by the Wisconsin Valley Lobe during the Wisconsin Stage of 

continental glaciations.  Subsurface investigations performed in the area of the 

proposed Eastern Expansion encountered glacial sediments that extended 

down to at least 95 feet below the land surface.  The sediments encountered in 

these investigations consist of silty clay (glacial lacustrine deposits), silty sand 

glacial till with scattered pebbles, cobbles, boulders (poorly sorted ice contact 

deposits), and sand and gravel (outwash and lacustrine sand deposits).   

Site-specific Glacial Geology 

The geotechnical data compiled for this section comply with the requirements 

of NR 512.09(1) and NR 512.09(4).  The laboratory soil testing results for the 

Eastern Expansion borings and for the existing borings used to meet NR 512 

requirements are summarized in Table 6‐1.  The laboratory soil testing results 

for the Existing Landfill Feasibility Study borings are summarized in Table K‐1 

(in Appendix K).  The laboratory data sheets are included in Appendix K.  The 

boring logs were completed in accordance with NR 512.09(1), and are contained 

in Appendix J, along with WDNR borehole abandonment forms. 

For this study, 14 geologic cross sections meeting the requirements of 

NR 512.11(2) were prepared (Plan Sheets 6 through 19).  The cross section 

locations are depicted on each plan sheet.  Plan Sheet 2 provides descriptions of 

the unconsolidated glacial deposits illustrated graphically on the cross sections.  

As noted in the AGIP and as discussed with the WDNR, the original geologic 

cross sections prepared for the Existing Landfill have been included in 

Appendix J of this report.  These cross sections also include geologic 

information for borings Y‐1 through Y‐5 that were drilled during the 1970’s.  

The logs for these borings could not be located for the 1992 Feasibility Report or 

the Eastern Expansion Feasibility Report.  The original cross sections are 

included to satisfy the requirements of NR 512.11(2). 

The glacial deposits encountered in the borings advanced during the Eastern 

Expansion geotechnical investigation can be divided into four major geologic 
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units.  The four major units from the surface downward consist of surficial fine‐

grained loess and glaciolacustrine deposits, silty sand till, sand outwash, and 

an isolated fine‐grained clay and silt lower lacustrine deposit.  The till, 

outwash, and isolated lower lacustrine deposit are overlapping in some areas of 

the site and are derived from the Horicon Formation. 

The horizontal and vertical extent, and the physical properties of the 

unconsolidated deposits were defined as part of the geotechnical field 

investigation by preparing Geologic Cross Sections A‐Aʹ through L‐L’ 

presented as Plan Sheets 6 through 19.   

The surficial lean clay (CL) soil encountered beneath portions of the site is 

consistent with the presence of loess deposits and fine‐grained lake deposits 

and correlates well with previous investigations.  For purposes of definition on 

the cross sections, this unit is labeled as a loess deposit.  Due to landfill 

activities (grading, sedimentation pond, etc.) and normal heterogeneity in the 

area of the Eastern Expansion, this layer is not present in all of the recently 

installed borings.  Where it is present, it will be removed during the 

construction of the project.  This formation was also identified as a major soil 

unit during 1982, and 1992 FR investigation at the Dane County Landfill (RMT, 

1982, and Donohue, 1992).  This unit was commonly described as a silty clay or 

lean clay with little to moderate plasticity.  Color of the clay ranged from brown 

to yellow brown, with thicknesses up to 6.5 feet, and the density ranged from 

medium stiff to hard.  The distribution of grain size is similar to the results of 

the grain‐size analysis for samples collected as part of the Existing Landfill 

geotechnical investigations.  Donohue & Associates (1992) also combined near‐

surface deposits of silt and clay (loess) with associated glaciolacustrine and 

meltwater deposits for the purposes of soil grain‐size analysis.  The average 

grain‐size distribution reported for loess and glaciolacustrine and meltwater 

deposits collected at the Eastern Expansion site, and as reported in the Eastern 

Expansion Feasibility Report, is as follows:  8.3 percent gravel, 12.0 percent 

sand, 48.2 percent silt, and 29.9 percent clay.  A laboratory hydraulic 

conductivity test of this unit yielded a value of 2.0 x 10‐8 cm/sec.  The soil 

properties are summarized in Table 6‐2. 

A second major geologic unit was encountered in all borings at varying depths 

depending on thicknesses of the upper clay and surficial soils.  This unit was 

commonly identified as a silty sand (SM) with gravel (till) that varies in 

thickness from a few feet where it is interbedded with outwash up to greater 
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than 61 feet at boring M‐302B.  This unit is generally brown to red in color and 

ranges in density from loose to very dense, particularly at depth.  The water 

table generally occurs with the till unit under the Expansion.   

Six soil samples of the till member were selected from the November 2012 

geotechnical borings for laboratory analysis of grain‐size distribution.  The 

results of these analyses were combined with the results of six previous grain‐

size analysis of till to provide geotechnical data for this major geologic unit.   

The results of grain‐size analysis of the till samples within the Eastern 

Expansion area contain an average of 9.3 percent gravel, 67.1 percent sand, 

13.2 percent silt, and 9.7 percent clay.  These data are similar to data collected 

during the geotechnical investigation of the Existing Landfill as summarized on 

the table from the 1992 Feasibility Report included in Appendix K. 

The third major unit encountered consists of a poorly graded sand (SP), poorly 

graded sand with gravel, or sand with silt (SP‐SM).  The outwash unit is 

present with highly varying thickness and density in most areas underlying the 

expansion.  The greatest thickness was encountered at borings across the center 

of the Eastern Expansion area.  Thicknesses ranged from 35 to 70 feet.  The 

outwash unit was not observed at boring M‐302B. 

Samples from two soil boring locations were selected for grain‐size analysis.  

The results of the analysis of these samples were combined with the results of 

the analysis performed on five samples collected during the Existing Landfill 

geotechnical investigations.  Based on the results of the grain‐size analysis of 

these seven samples, each within the Eastern Expansion area, the outwash 

member contains an average grain‐size distribution as follows:  21.5 percent 

gravel, 72.1 percent sand, 2.3 percent silt, and 1.5 percent clay.  (Note that the 

average P200 content of the outwash is 6.2 percent.  Several preexisting samples 

were only analyzed for P200 content and not silt and clay individually, thus the 

average clay and silt percentage may be skewed slightly.)  These results are 

similar to data collected during the previous site investigations (see 

Appendix K). 

In the northwestern portion of the Eastern Expansion area (e.g., M‐6C, M‐9B, 

B311, and B‐304B) a fourth unit of glaciolacustrine origin, consisting of lean 

clay/ silty clay (CL) and silt (ML), was present at depths up to 60 feet bgs 

(M‐304B) and thicknesses up to 28 feet (M‐9B, located outside the Expansion 
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footprint).  The unit thinned to 3 feet at M‐304B.  This unit was grayish brown 

to brown in color and was generally stiff.  Soil samples of glaciolacustrine silt 

and clay were selected from two soil borings advanced as part of the November 

2012 geotechnical investigation.  The results of these analyses were combined 

with the results of the grain‐size tests performed on two samples of 

glaciolacustrine clay taken from existing soil borings.  The average grain‐size 

distribution for the glaciolacustrine silt and clay in the Eastern Expansion area 

is as follows:  5.0 percent gravel (only at one boring), 16.1 percent sand, 

48.5 percent silt, and 46.1 percent clay.  Overall, this unit is most predominant 

in this area of the entire landfill site as defined by these four borings and is 

considered to be an isolated deposit. 

Regional Bedrock Geology 

Regional information suggests that bedrock in the vicinity of the site consists of 

dolomite of the Prairie du Chien group, and in the eastern most portion of the 

site, sandstone of the Trempealeau, Tunnel City, and Elk Mound groups, 

however, subsequent subsurface investigations/well logs indicate the bedrock 

in the immediate vicinity of the Expansion consists of the Galena‐Platteville 

dolomite of the Sinnipee Group.   

Logs from local water wells along CTH AB immediately east and north of the 

Expansion indicate that Galena‐Platteville dolomite bedrock of the Sinnipee 

Group ranges in depth from 70 feet below ground surface (bgs) near the 

USH 12 & 18 intersection with CTH AB (PW‐37) to 153 feet bgs just to the east 

of the Expansion footprint to 110 feet bgs in the park to the north of the 

footprint (PW‐48).  To the west of the Expansion logs from previously 

abandoned onsite water supply wells indicate dolomitic or shale bedrock 

ranges in depth from 194 feet bgs to 90 feet bgs.  Thus, the surface of the 

bedrock beneath the Expansion is expected to be greater than 50 feet below the 

lowest subbase grade elevation.  The regional bedrock topography is depicted 

on figures in the ISR (TRC, 2012a). 

In the area of the site there is also a fault complex, informally called the “Yahara 

Hills Complex” (Donohue, 1991), where the disturbed area is subdivided into 

discrete blocks separated by normal faults.  The faults are not part of any 

currently active geologic process and are therefore considered inactive. 
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Site-specific Bedrock 

Bedrock (dolomite) was not encountered while drilling new borings for the 

Eastern Expansion.  Depth to bedrock information is available from private 

well logs for existing wells PW‐37, PW‐48, Community Well, Hope Park, and 

Niebuhr well, and abandoned wells PW‐36, and PW‐47.  Based on data shown 

on these private well logs and existing borings performed at the site, the depth 

to bedrock is greater than 50 feet below the proposed subbase grades for the 

Eastern Expansion and is at least 95 feet below ground surface under the center 

of the Eastern Expansion, based on boring log M‐1C.   

6.2.2 Site Hydrogeology 

Regional Hydrogeology 

Three major aquifers and one aquitard exist in Dane County (Bradbury et al, 

1999).  The aquifers consist of the Mount Simon (Cambrian sandstone), the 

Upper Paleozoic and the unlithified aquifers, while the aquitard is the Eau 

Claire Formation.  The unlithified aquifers are further divided into three types, 

the proposed and existing landfill is underlain by Types 2 and 3.  Type 2 – 

Unconfined Poorly sorted sand, gravel and silt deposited as diamicton or well 

sorted offshore glacial lake sediment and Type 3 – Confined or partially 

confined well to moderately well sorted sand and gravel overlain by silty or 

clayey lake sediments.  The unlithified sand and gravel aquifers can yield 

economically useful quantities of water in some areas of the county.  However, 

the Cambrian sandstone units are considered to be the principal aquifer in the 

County. 

The elevation of the regional water table in this area is approximately 870 feet 

M.S.L., based on actual measurements taken at the site.  In the area of the 

proposed Eastern Expansion, the groundwater system consists of two distinct 

hydrostratigraphic units, a bedrock aquifer, and the surficial glacial deposits.  

According to regional sources, the flow direction in the bedrock aquifer is 

generally to the southwest (Figure 6‐2).  The uppermost hydrostratigraphic unit 

in the vicinity of the Eastern Expansion generally occurs within the till and 

outwash glacial deposits.   
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Site-Specific Hydrogeology  

Horizontal Flow 

The hydrogeologic data for this section meets the requirements of 

NR 512.09(2), NR 512.09(4), 512.11(3), and 512.11(5).  Water levels 

measured at the on‐site monitoring wells and off‐site staff gauges are 

summarized in Table 6‐5.  High water table elevation and low water table 

elevation contour maps are presented on Plan Sheets 4 and Plan Sheet 5, 

respectively.   

Water levels in the new and existing wells across the entire landfill were 

measured on six occasions during 2012 (November, and December) and 

in 2013 (January, February, March, April) at a minimum of 30‐day 

intervals, as required by NR 512.09(4).  Generally, groundwater was 

encountered in the unconsolidated glacial sediment at depths of less than 

4 feet to approximately 47 feet below ground surface (most often within 

the silty sand till).  June 2008 water level data was used to construct the 

high water table map (Plan Sheet 4).  The June 2008 data was selected 

because it represents the high round of data across the entire site during 

the past 26 years.  The low water table was prepared with the data 

measured in December 2012 (Plan Sheet 5).  Water elevations ranged 

from 874.00 feet M.S.L. at M‐17A to 861.91 feet M.S.L. at M‐6A, from 

south to north or upgradient to downgradient across the Eastern 

Expansion during June 2008.  The overall gradient flattened during the 

low water period compared to the high water table period.  Water 

elevations were 863.35 feet M.S.L. at upgradient well M‐17A, while they 

were 857.89 feet M.S.L. at downgradient well M‐6A during December 

2012. 

The direction of groundwater flow during both of these periods was 

generally to the north under the Eastern Expansion area.  Flow trends 

toward the northwest under the Existing Landfill.  The direction of flow 

is consistent with configurations observed during the previous landfill 

expansion (see figures included in the AGIP; TRC, 2012c).  No perched 

water was encountered during drilling activities in November 2012. 

Horizontal hydraulic gradients for the water table were calculated across 

the Eastern Expansion area using water table elevation data and the 

corresponding water table contour maps.  During the water table high, 
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observed in June 2008, the horizontal hydraulic gradient across the 

Eastern Expansion area was steeper over the south half of the Expansion 

area, flatter over the north half of the site, and approximately 0.003 ft/ft.  

The horizontal gradient flattened to 0.002 ft/ft during low water table 

conditions in December 2012.  Calculations of horizontal hydraulic 

gradients by segmented areas of the site are included with Appendix L. 

The variability in flow is expected given the somewhat lower 

conductivity of the till material.  Additionally, a drainage ditch acts to 

minimize the overall fluctuations to the immediate north of the 

Expansion area near well M‐6A.  Lastly, the underlying outwash unit acts 

to somewhat mitigate fluctuations. 

Vertical Flow 

Water level data from December 2012 and June 2008 were used to 

calculate the vertical gradients between water table wells and the 

piezometers.  The gradients between the wells were calculated by 

subtracting the head in the piezometer from the head in the water table 

well and then dividing by the distance between the water table and the 

midpoint of the piezometer screen.  Vertical gradients for previously 

existing well nests were also calculated by using the screen midpoints to 

compare heads between the two piezometers.  The calculated vertical 

groundwater gradients are provided in Table 6‐6.  Vertical gradients 

between the water table and the piezometric surface in December 2012 

ranged from ‐0.014 ft/ft to 0.004 ft/ft in wells near the Eastern Expansion.  

Gradients were variable at the well nests with a slightly higher number of 

wells exhibiting upward gradients.  In June 2008, vertical gradients 

ranged from ‐0.026 to 0.006 at wells in the Eastern Expansion area.  In 

general, vertical gradients are downward during periods of high 

groundwater elevations with the exception of those well nests nearest the 

northern wetland/drainage ditch (M‐5 and M‐6).  Cross Section I‐I’ (Plan 

Sheet 16) shows the vertical component of groundwater flow during high 

water conditions.   

Hydraulic Conductivity, Flow Velocity, and Discharge 

In‐field hydraulic conductivity tests were performed on each new well installed 

as part of the Eastern Expansion November 2012 geotechnical drilling program.  

The tests provide estimates of hydraulic conductivity for the till deposit, the 
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sand and gravel outwash deposit, and the glaciolacustrine deposit.  Calculated 

hydraulic conductivity values for each well within 300 feet of the Eastern 

Expansion footprint are shown in Table 6‐3, and the raw test data and analyses 

are provided in Appendix L.  Hydraulic conductivity values for existing wells 

across the entire contiguous Existing Landfill are summarized in Table L‐1 in 

Appendix L.  

The geometric mean hydraulic conductivity of the till deposit is 9.4 x 10‐4 cm/sec.  

The geometric mean of the underlying sand outwash is 9.1 x 10‐3 cm/sec.  The 

lacustrine deposit in the northwest portion of the Expansion area exhibits a 

geometric mean of 1.7 x 10‐5 cm/sec. 

The Eastern Expansion site is hydraulically located primarily sidegradient, but 

slightly upgradient of the Existing Landfill.  As indicated by generally flat 

vertical hydraulic gradients, horizontal flow conditions generally control the 

shallow groundwater flow system beneath the Eastern Expansion area until 

reaching the drainage ditch north of the site.  The average linear velocity for 

groundwater flowing within the Horicon silty sand till aquifer is estimated to 

be on the order of 30 feet per year or 0.08‐foot per day.  This estimate of average 

linear velocity was calculated using the mean hydraulic conductivity values 

listed above, the highest observed horizontal hydraulic gradient across the 

Eastern Expansion between selected wells, and an estimate (0.25 percent) of 

effective porosity.  The resulting average linear velocity represents the average 

rate at which groundwater moves between two points within the aquifer. 

To estimate the daily volume of groundwater flowing beneath the Eastern 

Expansion within the unconfined silty sand till, the average linear velocity is 

multiplied by the cross‐sectional area of the aquifer.  The unconfined portion of 

the sand and gravel aquifer is assumed to have, at a minimum, at least 30 feet 

of saturated thickness beneath the Eastern Expansion, and the Eastern 

Expansion is approximately 650 feet in length perpendicular to flow at the 

northern edge of the proposed limits of waste.  Based on these assumptions, a 

minimum of approximately 4 million gallons/per year or 10,000 gallons per day 

of water discharge from the till formation beneath the Eastern Expansion to 

portions of the aquifer and wetland located immediately north of the site.    

Calculations of average linear velocity and discharge are included in 

Appendix L.  
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6.2.3 Background Water Quality Monitoring 

Four monthly rounds of background groundwater analytical data were collected from 

newly installed wells (M‐301A, M‐302A, M‐302B, and M‐303A).  New wells located 

within the Eastern Expansion’s proposed limits of waste (M‐304A, M‐304B, MN‐305A, 

and M‐305B) do not require background groundwater monitoring.  However, 

groundwater elevations were measured at each Eastern Expansion well and each 

groundwater monitoring well at the Existing Landfill (see Table 6‐5) for a 6‐month 

period from November 2012 through April 2013. 

Groundwater samples collected from M‐301A, M‐302A, M‐302B, and M‐303A were 

analyzed per NR 507.17 and NR 507.18 requirements for the baseline and detection 

monitoring parameters (summarized in NR 507 Appendix I, Table 1 and Table 2) for 

landfills accepting municipal solid wastes, combustible residues, fly or bottom ash, and 

demolition wastes.  Each well listed above was also sampled monthly for the analysis of 

parameters not listed as detection monitoring parameters, but for Public Health and 

Public Welfare parameters as summarized in NR 507 Appendix I, Table 3.  Two 

consecutive rounds of sampling (November 2012 and December 2012) were performed 

at each well for analysis of volatile organic compounds (VOCs).  In addition, water table 

monitoring well M‐302A was sampled monthly for the analysis of Subtitle D metals 

(antimony, beryllium, cobalt, nickel, thallium, and vanadium).  A list of the parameters 

is provided in Table 6‐7. 

The laboratory analytical results of the background groundwater quality monitoring 

results at the Eastern Expansion site are provided in Appendix M.  The November 2012, 

December 2012, January 2013, and February 2013 analytical results are being 

electronically transmitted to the WDNR with this report.  A summary and discussion of 

the groundwater quality analytical results and the current NR 140 exceedences at the 

active and closed landfill facilities are provided as part of the Existing Site Performance 

Evaluation, found in Appendix P.   

Table 6‐8 provides a summary of the NR 140 Groundwater Quality Standard 

exceedences for the Eastern Expansion background groundwater quality samples 

collected and analyzed between November 2012 and February 2013.  Additional 

background groundwater quality sampling events are ongoing at the Eastern Expansion.  

The remaining four rounds of background monitoring are being conducted in 

accordance with NR 507 prior to landfill construction.  The analytical results for these 

monitoring events will be submitted with the Plan of Operation Report.  The associated 

parameters and monitoring wells are summarized in Table 6‐9.  Well‐specific standards 

will be developed as part of the Plan of Operation report.   
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As shown in Table 6‐8, concentrations of nitrate plus nitrite (as nitrogen) exceeded their 

respective NR 140 Groundwater Quality Public Health Standards in groundwater 

samples collected at two Eastern Expansion well locations.  Manganese was also 

reported at concentrations greater than its NR 140 Groundwater Quality Public Welfare 

Standards in groundwater samples collected at four wells.  A discussion of the 

exceedences reported between November 2012 through February 2013 at the Eastern 

Expansion site is provided in the following text. 

Manganese 

Background water quality at each of the four new wells sampled exceeded 

either the NR 140 Preventive Action Limit (PAL) of 25 g/L or Enforcement 

Standard (ES) of 50 g/L for manganese during one or more rounds (Table 6‐8).  

Most of the wells exhibiting manganese exceedences are screened in the till 

deposits and are hydraulically upgradient from the Existing Landfill.  

Manganese is known to be naturally occurring at elevated levels in 

groundwater in this region (TRC, 2012a).  The manganese results are within the 

range of naturally occurring manganese (0.0 μg/L to 570 μg/L) reported in the 

sand and gravel aquifer in Dane County (Kammerer, 1981).  As a result, the 

concentrations reported in the wells likely reflect the natural variability of the 

groundwater in this area.  Similar manganese concentrations have been 

reported across the site.  For these reasons, an exemption to NR 140.28(3)(a) and 

NR 140.28 (4)(a) is requested and warranted for manganese at the four wells 

listed on Table 6‐8. 

Nitrate + Nitrite as Nitrogen 

Nitrate + nitrite as nitrogen was reported above the NR 140 PAL during two of 

the four background monitoring events in samples collected from wells M‐302B 

and during one round at well M‐302A.  These wells are located along the 

northern limits of waste of the Eastern Expansion.  The reported nitrate + nitrite 

concentrations in samples collected from these wells likely reflect the 

background variability of the groundwater owing to agricultural practices in 

this area of the site.  Additionally, samples collected from other existing 

adjacent wells have exhibited more elevated nitrogen concentrations than those 

reported in the samples collected from wells M‐302A and M‐302B.  An 

exemption to NR 140.28 (3)(b) is warranted for wells M‐302A and M‐302B based 

on the preceding rationale. 
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Volatile Organic Compounds 

Two consecutive monthly rounds of groundwater samples were collected at 

each of the four new wells for analysis of VOCs.  No VOCs were detected 

during the two rounds at each of the four wells. 

6.3 Private Water Supply Wells 
There are a total of six private wells located within 1,200 feet of the existing landfill and the 

proposed Expansion (Plan Sheet 3 and Table 6‐4).   

Dane County has controlling interest in one of the wells (Hope Park Well).  The second well 

(Community Well) is located approximately 920 feet from the Eastern Expansion and serves 

four residences along County Highway AB.  A third well (Crossroads Tavern) is located 350 feet 

to the southeast of the Eastern Expansion (Dane County has a signed offer to purchase this 

property and will have controlling interest of the well prior to construction).  The fourth well, a 

private residence (Niebuhr), is located 1170 feet to the east of the Expansion.  The fifth well, a 

private residence (Acker), is located 1090 feet to the northeast of the Expansion.  The sixth well 

(Hope Lutheran Church) is located approximately 1,020 feet northeast of the Expansion.  Each 

of these wells (where logs are available) have steel casing installed to the bedrock and withdraw 

water from the bedrock.  The well construction logs are included in Appendix E for each well, 

with the exception of the Acker residence and the Church.   

Groundwater flow within the bedrock near the site and in the localized area is generally to the 

southwest toward the Yahara River Valley.  Shallow groundwater flow within the 

unconsolidated unit is toward the north/northwest in the vicinity of the Eastern Expansion and 

generally discharges to the large wetland complex north of the site.  Since these water supply 

wells withdraw water from the bedrock unit and the bedrock groundwater flow direction is 

toward the southwest (see Figure 6‐2), these wells generally lie upgradient from the proposed 

Eastern Expansion.  Additionally, the existing landfill has had limited to no impact on the 

surrounding groundwater quality beyond its management boundary.  A minimum of 50 feet of 

separation distance has been maintained between the proposed subbase grades and bedrock.  

Thus, there is minimal risk for impacts from the proposed Eastern Expansion.   

Dane County intends to abandon the Hope Park well (PW‐48) upon construction of the landfill 

Expansion and is therefore only requesting a variance for this well on a temporary basis.  A 

variance was previously granted for the Crossroads Tavern well during the previous landfill 

expansion.  Dane County intends to abandon the Acker well and the Church well and replace 

them outside the 1,200 foot setback boundary prior to construction of the Eastern Expansion.  

Dane County has notified the affected property owners for each of the six wells of the WDNR 
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setback and exemption requirements.  For informational purposes, acknowledgement of receipt 

of the certified mail are included in Appendix F.  Based on the above information, a variance to 

the private well setback requirement is justified for these six wells. 

Upon concurrence from the WDNR Solid Waste Division, Dane County will forward the 

variance forms to the WDNR Water Supply Division requesting an exemption to NR 812 for the 

location of these six wells. 

The justification for variance is as follows: 

 Regional groundwater in the bedrock has been shown to flow to the southwest. 

 Wells are located side to upgradient of the Eastern Expansion based on the bedrock 

groundwater flow direction. 

 Wells are cased to the bedrock surface and at 50 feet of separation between the landfill liner 

and bedrock. 

 There have been no significant impacts to groundwater based on 26 years of landfill 

monitoring. 

Based on these factors, there is minimal risk for impacts from the proposed Eastern Expansion. 
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