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Appendix F.2
Excerpt from 2024 Annual Report – Figure D-1: Vinyl Chloride Plume
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Appendix F.3
Excerpt from 2024 Annual Report – Vinyl Chloride Trends
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Appendix F.4
Excerpt from 2024 Annual Report – Figure D-2: 141U Area 

Instrumentation Diagram
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Appendix F.5
Excerpt from Corrective Measures Study – List of 

Documents about 141U Area
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Appendix F.6
Excerpt from Corrective Measures Study –

Vinyl Chloride Historic Data
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Appendix G: Photographic Log
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Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

1 11/12/2024

Description
Hazardous waste unit looking 
east.

Photo No. Date

2 11/12/2024

Description
View of the Northwest 
Expansion (non-hazardous 
waste unit)
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Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

3 11/12/2024

Description
Typical view of the Former 
City of Racine Landfill.

Photo No. Date

4 11/12/2024

Description
Typical view of the Kestrel 
Hawk Landfill.



\\MADISON-VFP\RECORDS\-\WPMSN\PJT2\557469\0000\Z5574690000-001_APP G.DOCX 3

Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

5 11/12/2024

Description
Typical view of lift stations 
used to convey leachate, 
condensate, and impacted 
groundwater to the City of 
Racine waste water 
treatment plant.

Photo No. Date

6 11/12/2024

Description
Drainage swale located north 
of the Kestrel Hawk Landfill.
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Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

7 11/12/2024

Description
View of Kestrel Hawk 
facilities.

Photo No. Date

8 11/12/2024

Description
Typical view of lift stations 
used to convey leachate, 
condensate, and impacted 
groundwater to the City of 
Racine waste water 
treatment plant.
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Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

9 11/12/2024

Description
Connection location for 
Kestrel Hawk Landfill’s 
discharge to the City of 
Racine waste water 
treatment plant.

Photo No. Date

10 11/12/2024

Description
View of Kestrel Hawk 
Landfill’s environmental 
monitoring building.
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Photographic Log
Client Name: Site Location: Project No.:

Republic Services of Wisconsin, 
Limited Partnership

Kestrel Hawk Landfill
Racine, WI 557469

Photo No. Date

11 11/12/2024

Description
LMP6 sampling location.  
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Appendix H: Groundwater, Surface Water, and Leachate 
Sampling Guidelines





























0.45



































Republic Services of Wisconsin, Limited Partnership Final    November 2025
Kestrel Hawk Landfill – Feasibility Report and Plan of Operation    
© Republic Services of Wisconsin, Limited Partnership 2025
\\madison-vfp\Records\-\WPMSN\PJT2\557469\0000\R5574690000-003.docx

Appendix I: Inspection Manual
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Inspection Manual
Kestrel Hawk Landfill 
Racine, Wisconsin

Revised April 2025

WDNR License No. 0572

Prepared For:
Republic Services of Wisconsin, Limited 
Partnership
City of Racine, Racine County, Wisconsin

Prepared By:
TRC
999 Fourier Dr., Suite 101
Madison, Wisconsin 53717
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1.0 Introduction

1.1 Purpose

The purpose of this Inspection Manual (Manual) is to address the general inspection requirements 
for the hazardous waste unit (HWU), comprised of Corridors 1 through 6, at the Kestrel Hawk 
Landfill.  This Manual was prepared in accordance with s. NR 664.0015, Wis. Adm. Code, and 
identifies systems of the HWU that require inspection at regular intervals.  A general description 
of the HWU systems and their major components is included within this Manual.  

This Manual is prepared for the Inspector(s) at Kestrel Hawk Landfill and provides direction and 
guidance for conducting inspections.  In addition, it provides procedures, schedules, and 
inspection forms to identify problems, such that the problems can be corrected before potential 
harm to human health or the environment occurs.  

Though this Manual was developed specifically for the HWU, general inspection requirements for 
the remaining portions of Kestrel Hawk Landfill (non-hazardous waste) are provided in 
Section 3.0. Details provided in the remainder of Section 1.0 and Section 2.0 relate only to the 
HWU.

1.2 Background

The HWU as part of the Kestrel Hawk Landfill is located south of Wisconsin State Highway 20 
and west of Wisconsin State Highway 31 in the northern one-half of Section 23, Township 3 North, 
Range 22 East, in the City of Racine, Racine County, Wisconsin.  Kestrel Hawk Landfill is 
bordered to the west by Oakes Road, the north by 16th Street, the east by a residential area, and 
the south by 21st Street.  Entrance to the site is from Oakes Road.

The Old Site (approved by the Wisconsin Department of Natural Resources [WDNR]) included 
13 sequential phases identified as corridors, and the former City of Racine landfill area.  The 
corridors have since been renumbered to include Corridors 1 through 11, as shown on Figure 1.  
Corridors 1 through 6 have been designated by the WDNR as the HWU.  The HWU is in the 
southeastern corner of the Old Site and consists of approximately 38 acres.  

Hazardous waste was co-disposed with nonhazardous municipal solid waste in the HWU until 
1982 when Kestrel Hawk Landfill discontinued acceptance of hazardous waste.  It is estimated 
that hazardous waste consisted of approximately 3% by volume of the total waste placed in the 
HWU.  Following the cessation of hazardous waste disposal, non-hazardous waste disposal areas 
continued to be developed at Kestrel Hawk Landfill.  Non-hazardous waste disposal areas
included the remainder of the Old Site and the Northwest Expansion that vertically and 
horizontally expanded the Kestrel Hawk Landfill footprint.  The Plan of Operation for the Northwest 
Expansion at Kestrel Hawk Landfill was approved by the WDNR on August 30, 1996.  

Kestrel Hawk Landfill ceased accepting waste on December 30, 2022, and by July 2024 final 
cover had been placed on the entirety of the Kestrel Hawk Landfill.  Upon completion of the final 
cover construction, the monitoring trailer and scale house previously located at the site were 
removed.  The site complex includes the following structures which reside outside the HWU: 
landfill office, maintenance building, and the biogas compressor buildings.  The landfill office 
contains files and records of the site’s operation.  
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The design for Corridors 1 through 6 was modified to provide physical and hydraulic separation 
of the HWU from the remaining corridors of the Old Site and the former City of Racine Landfill.  
This separation is provided by the north barrier wall (NBW) and west barrier wall (WBW).  Several 
design modifications for the HWU were submitted to the WDNR for review and approval in a 
series of design reports prepared by Foth & Van Dyke (Foth) through 1988.  WDNR requirements 
for the pre-1988 design reports are defined in a March 31, 1988 approval letter addressing 
Modifications to the Hazardous Waste Closure and Long-Term Care Plan and Plan of Operation 
Approval.  The March 31, 1988 letter specified the requirements for closure of the HWU and 
included containment structure construction (slurry wall and groundwater collection trench), 
barrier wall construction, leachate and gas extraction system construction, south slope 
stabilization, and RCRA cover construction.  Subsequent WDNR approvals on July 1, 2004, 
July 2, 2004, and September 8, 2004 have modified materials, sequencing, and timing for the 
final cover (both RCRA and non-RCRA cover systems) construction.  

The following reports have been completed to document construction related to the HWU:

Containment Structure

Construction Observation Report for the Groundwater Containment Structure, Foth, 
August 1991.

South Slope Cover

Construction Observation Report, South Slope Construction Hazardous Waste Unit, 
Warzyn, January 1992.

Addendum to the Construction Observation Report, South Slope Construction Hazardous 
Waste Unit, Warzyn, March 1993.

Addendum No. 2 to the Construction Observation Report, South Slope Construction 
Hazardous Waste Unit, Warzyn, January 1994.

West Barrier Wall

Construction Observation Report, Interior Manhole and Piping System, Warzyn, 
December 1991.

Construction Observation Report, Phase II of West Barrier Wall and Horizontal Gas Well 
Construction Hazardous Waste Unit, Warzyn, August 1993.

Construction Documentation Report for Barrier Wall Construction, RMT, July 1996.

North Barrier Wall

Construction Observation Report, Corridor No. 7, Addendum No. 1, Foth, January 1987.

Construction Observation Report for Phase II Construction of the North Barrier Wall, Foth, 
December 1987.

Construction Observation Report for Phase III Construction of the North Barrier Wall, Foth, 
July 1988.
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Construction Observation Report, North Barrier Wall - Phase IV & V Construction, Warzyn, 
February 1992.

East Slope Cover

Post-Construction Documentation Report, East Slope Final Clay Cover, Warzyn, April 
1991.

Construction Observation Report, East Slope Construction Hazardous Waste Unit, 
Warzyn, February 1992.

Construction Observation Report, Corridor 7 East Slope Final Cover, Warzyn, February 
1994.

RCRA Cover

RCRA Phase I Cover Construction, Hazardous Waste Unit, GeoSyntec Consultants, 
March 1992.

Construction Observation Report, RCRA Phase II Final Cover, Montgomery Watson, 
December 1994.

Old Site 2001 Final Cover Construction Documentation, STS Consultants, January 2002.

Construction Documentation Report, 2023-2024 Composite Cover, Weaver Consultants 
Group, July 2024.

Gas and Leachate Extraction System

Construction Observation Report, 1990 & 1991 Temporary/Permanent Construction, Gas 
and Leachate Extraction System, Warzyn, November 1991.

Construction Observation Report - Addendum, Permanent Gas and Leachate Piping 
Construction, Hazardous Waste Unit, Warzyn, April 1992.

Construction Observation Report, East Slope and Corridor 7, Gas and Leachate 
Extraction System, Warzyn, December 1993.

Construction Observation Report, Corridor 7 Gas and Leachate Extraction System, 
Montgomery Watson, August 1995.

Gas Collection and Control System Improvements Construction Quality Assurance, 
EMCON/OWT Solids Waste Services, December 2001.

Construction Documentation Report Gas Management System improvements/Expansion 
2003, Earth Tech, Inc. August 2001.

Groundwater Remediation System

Corrective measures study and corrective measures implementation, RMT, November 
1996.

Groundwater Remediation System Alteration Construction Observation, City of Racine 
Transfer Station Project, Foth, August 2024.
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1.3 Use of Inspection Manual

The Manual is to be read and understood by Kestrel Hawk RDF staff involved in inspections.  The 
Manual is intended to provide direction and guidance to identify problems that may cause, or lead 
to, a potential discharge of hazardous waste or solid waste.

In accordance with s. NR 664.0015(1), Wis. Adm. Code, inspections must be performed to identify 
malfunctions and deterioration, operator errors, and discharges which may be causing, or may 
lead to, a discharge of hazardous waste (or their constituents), so as to minimize risk to human 
health or to the environment.  The purpose of this Manual is to provide guidance to landfill 
personnel such that a proactive maintenance program can be undertaken to reduce the possibility 
of a hazardous waste discharge.  The inspection program is intended to identify potential 
problems in a timely manner so they may be corrected before they harm human health or the 
environment.  The Manual will be kept on file in the landfill office and the maintenance building.

This Manual includes a description of the facility layout and the Inspection Plan.  Figures 1
through 6 are provided as references for the systems that are part of the HWU.  The Inspection 
Plan includes details pertaining to inspection procedures, inspection forms, and corrective 
actions.  Kestrel Hawk Landfill employees, who have responsibilities in the inspected areas and 
have duties outlined in this Manual, will receive training to carry out actions discussed in this 
Manual.  They will also receive training when changes are incorporated into the Manual.



Republic Services of Wisconsin, Limited Partnership Final    Revised April 2025
Kestrel Hawk Landfill - Hazardous Waste Unit – Inspection Manual 5
© Republic Services of Wisconsin, Limited Partnership 2025
\\madison-vfp\Records\-\WPMSN\PJT2\557469\0000\R5574690000-005_App I.docx

2.0 Facility Layout

2.1 General

This section of the Manual presents a description of the systems in operation as part of the HWU 
at the Kestrel Hawk Landfill.  Components relating to the non-hazardous waste portions of Kestrel 
Hawk Landfill are not included.  A discussion of the existing and proposed major components of 
each system is provided.  The systems include:

Final Cover System

Surface Water Management System

Gas Control System

Leachate Control System

Groundwater Containment System

Groundwater Remediation System

Site Security System

The Environmental Monitoring Program for the landfill, including those of the HWU, are included
in the report titled “Proposed Amendment to Existing Environmental Monitoring Program,” July 
1993, Warzyn, and the Plan of Operation Approval for the Northwest Expansion dated August 30, 
1996.  The Closure and Long-Term Care Plan License Application for the Kestrel Hawk Landfill 
includes the most recent Environmental Monitoring Program for the landfill.

2.2 Final Cover System

The cover system for the HWU consists of five components:  Resource Conservation and 
Recovery Act (RCRA) cap, South Slope cap, West Barrier Wall (WBW), North Barrier Wall (NBW), 
and the East Slope cap.  Construction documentation reports for these various segments are 
listed in Section 1.2 and are detailed in the Revised Corridors 1-6 Closure Status Report.  Refer 
to Figure 1 for final cover area locations.  

The RCRA cover system for Phases I, II, and III consists of, from top down:

6 inches of topsoil

1.5 feet rooting zone

geotextile fabric

1 foot drainage layer

geomembrane

3 feet of compacted clay
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In July 2024, the last portion of RCRA cover system was completed and consists of, from top to 
bottom:

6 inches of topsoil

2.5 feet rooting zone

Geocomposite drainage layer

40 mil LLDPE geomembrane

Geosynthetic clay liner (GCL)

2 feet of compacted clay

The South Slope and East Slope caps consist of 4 feet of compacted clay overlain by 6 inches of 
topsoil.  The NBW and WBW consist of 7 feet of compacted clay with 1 foot of drainage layer both 
above and below.

The major closure phases for the facility are detailed in the WDNR’s December 19, 1984
Conditional Plan of Operation Approval and WDNR March 31, 1988 Modified Closure and 
Long-Term Care Plan Approval and WDNR July 2, 2004 Final Cover Approval.  

The purpose of the HWU cover is to limit infiltration of precipitation and surface water into the 
waste.  The NBW and WBW also provide physical and hydraulic separation from the non-
hazardous portions of the landfill.  The RCRA cover provides the added protection of a membrane 
and drainage layer to further reduce infiltration and the production of leachate.  Water that 
percolates to the drainage layer will be intercepted and routed into the surface water management 
system.  

Details of the surface water management system are described in the report titled, "Plan of 
Operation Modification, Surface Water Management,” RMT, April 1993.  In addition, the RCRA, 
South Slope, and East Slope cover systems reduce gas migration through the cover and limits air 
intrusion into the landfill and gas extraction system.

The RCRA, South Slope, and East Slope cover systems are to be maintained so they can function 
properly.  The cover systems are to be maintained with a good, vegetated cover with minimal 
erosion which will allow the cover to perform as designed.

2.3 Surface Water Management System

The surface water management system for the HWU consists of diversion berms, ditches, 
culverts, flumes, sedimentation basins, and other erosional control measures.  The primary 
purpose of this system is to efficiently collect and convey stormwater off the landfill to perimeter 
ditches, so that erosional damage to the final cover or exposure to hazardous waste is minimized.  

Surface water collected on the landfill is generally conveyed to one of 5 sedimentation basins 
(No. 1, 4, 5, 6, or 7).  Surface water collected off the HWU final cover is directed primarily to 
Sedimentation Basin No. 1 located within the southwestern corner of the Old Site.  Sedimentation 
Basins No. 4 and No. 7 may also receive surface water from the HWU due to the drainage patterns 
at the landfill.  Discharge from Sedimentation Basin No. 1 occurs through the site's southern 
drainage ditch.  Discharge from Sedimentation Basin No. 4 flows to the Gunderson Drainage 
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Ditch.  Discharge from Sedimentation Basin No. 7 flows from an outlet structure on the northern 
perimeter of the basin.  Refer to Figure 2 and Figure 3 for locations of the surface water 
management system.

The ditches created by the surface water diversion berms collect surface water from the HWU.  
Downslope flumes collect the flow from the diversion berm ditches and direct it to the perimeter 
ditches.  The perimeter ditches carry the surface water to the sedimentation basins.

There are two inlets to Sedimentation Basin No. 1.  A single culvert intersects the northeast side 
of the basin.  A double culvert enters the basin at the southeast.  The basin outlet consists of a 
riser pipe with perforations which allow the water in the basin to discharge to an 18-inch diameter 
outlet pipe.  An 18-inch gate valve is located on the outlet pipe to contain surface water in the 
basin if necessary.  An emergency spillway, located at the western end of the basin, provides an 
outlet during peak storm events.  

Sedimentation Basin No. 4 has a single inlet on the south side.  The basin outlet contains a 
30-inch diameter riser pipe and 24-inch diameter outlet pipe.  The emergency spillway for 
Sedimentation Basin No. 4 is located at the northwest corner above the outlet pipe.

Sedimentation Basin No. 7 has a single outlet on the northern side of the basin.  The basin outlet 
contains a 30-inch diameter riser pipe.  The emergency spillway for Sedimentation Basin No. 7 is 
located along the northern perimeter above the outlet pipe. 

Maintaining surface water management system components both within the HWU and in the non-
hazardous disposal areas will provide for proper handling of surface water.  The ditches, flumes, 
and culvert inlets and outlets are to be kept clear of obstructions to surface water flow.  Erosion 
control measures are to be maintained, as needed.  The sedimentation basins should be 
maintained and cleaned, as needed.  

2.4 Gas Control System

The gas control system installed in the HWU operates in conjunction with the gas control system 
for the entire site, for the purpose of:

emission control, 

migration control, and 

energy recovery.

The gas control system on the HWU consists of gas extraction wells, horizontal gas extraction 
trenches, gas monitoring and control stations, gas header pipe, and gas monitoring probes.  Gas 
collected from the HWU combines with that from other landfill areas.  The compressor located at 
the Biogas East Facility withdraws gas from the extraction wells and directs it to the Biogas West 
Facility.  At the Biogas West Facility, landfill gas is directed to either the S.C. Johnson Inc. facility 
for energy recovery and/or to a utility flare.  The utility flare is located at the Biogas West Facility.  
Refer to Figure 3 for the biogas buildings and flare locations.

There are four horizontal gas extraction trenches associated with the HWU.  Two trenches, GT-1 
and GT-2, are located beneath the NBW in Corridor 6 of the HWU.  The other two trenches, GT-3 
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and GT-4, are located beneath the WBW.  Monitoring no longer occurs at the trenches near the 
WBW.

Following is a list of the gas extraction wells installed within the HWU.

Gas Only Combined Gas and Leachate
GW11 LGW36DR LGW300 LGW309 LGW318R
GW12 LGW38DR LGW301 LGW310 LGW319
GW(LHW)104 LGW39S/D LGW302 LGW311 LGW320R
GW213S/D LGW40S/D LGW303 LGW312R LGW321
GW214S/DR LGW44S/D LGW304 LGW313 LGW322
GW330 LGW45DR LGW305 LGW314R LGW323
GW331 LGW46DR LGW306 GW315R LGW324
GW21 LGW47S/D LGW307 LGW315RR LGW325
GW206R LGW308 LGW317 LGW316
GW208 LGW326S/DRR
GW211 LGW327S/DR

LGW328S/DR
LGW329S/DR

At gas extraction wells with S/D labels, two gas wells are installed in the same borehole.  The 
shallow well pipe (S) extends through waste and ends above the NBW or WBW.  The deep well 
pipe (D) extends through the NBW or WBW and is part of the HWU.  Gas extraction wells and 
horizontal gas extraction trenches GT-1 and GT-2 include wellheads which connect the wells to 
the landfill gas header pipe system.  The wellheads provide the equipment needed to adjust gas 
flow and to collect monitoring data.  Refer to Figure 4 for a detail of a typical leachate/gas 
extraction wellhead.

To monitor for migration, a migration control trench was installed on the eastern perimeter of the 
HWU.  The trench includes three risers:  GTR1, GTR2, and GTR3.  Each riser includes a wellhead 
connection to the gas header pipe system.  In the event gas is detected in the trench, a vacuum 
may be applied to the trench.

Existing gas probes installed around the landfill for additional migration monitoring are as follows: 

Gas Probes
GMW-1RA GMW-26A/B GP-15 TP6
GMW-1RB GMW-27 A GP-16 TP7
GMW-2R GP-10GP-11 TP1 TP8
GMW-8 GP-11 TP2 TP9
GMW-9 GP-12 TP3 GMP-6A/B
GMW-23 A/B GP-13 TP4 141U
GMW-24 A/B GP-14 TP5
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Probes TP1 through TP9 are installed east of the migration control trench for additional migration 
detection points.  The gas extraction system and gas probe monitoring locations and schedules 
are presented in the Environmental Monitoring Program (Figure 5 of the Long-term Care 
Application).

Condensate produced in the gas header pipes of the HWU flows by gravity to driplegs DL1, DL1A, 
DL2, and DL3.  The condensate produced in the gas line to the West Biogas Facility is removed 
at dripleg DL4R and discharged to the leachate management system at manhole LS-5.  From 
driplegs DL2 and DL3, the condensate combines with extracted leachate and flows by gravity to 
a vault, LMP8A, near lift station LS8.  From driplegs DL1 and DL1A, the condensate flows by 
gravity directly to lift station LS8 and is metered at U-trap LMP1.  From lift station LS8, the 
condensate flows to manhole MH10.  Refer to Figure 5 for locations of the condensate system.  

Refer to the Environmental Monitoring Program (Figure 5 of the Long-Term Care Application) for 
the locations of gas extraction infrastructure and monitoring points for the areas outside the HWU.

2.5 Leachate Control System

The leachate extraction system in the HWU consists of vertical leachate extraction wells, and 
horizontal leachate collection pipes installed as part of the base liner collection system.  The 
extraction wells use pneumatic pumps to discharge leachate to the leachate conveyance system 
(below grade header pipes).  The leachate combines with the condensate at driplegs DL1, DL1A, 
DL2, and DL3.  From these locations, the combined liquid flows through metering points LMP1 
and/or LMP8A before entering the City of Racine sanitary sewer at manhole MH10.

There are three base liner leachate collection pipes installed in the HWU.  Corridors 4, 5, and 6 
each contain one collection pipe.  The leachate collected in Corridors 4 and 5 flows by gravity 
directly to interior manhole MH1.  The leachate collected in interior manhole MH2 from the 
Corridor 6 collection pipe also flows to interior manhole MH1.  The combined leachate from 
interior manhole MH1 is pumped to lift station LS4.  From lift station LS4, the leachate is pumped 
to lift station LS5 and to the City of Racine sewer system at a point just east of manhole MH15B.  
Refer to Figure 5 for the leachate collection system locations.  

All existing leachate extraction wells include a wellhead with controls and fittings for use with the 
pneumatic pumps.  Refer to Figure 4 for typical wellhead details.

Leachate headwells have been installed to monitor leachate head levels within the HWU.  The 
leachate extraction system and leachate head monitoring program are presented in the 
Environmental Monitoring Program (Figure 5 of the Long-Term Care Application).

The leachate head monitoring wells installed within the HWU are as follows:

Leachate Head Monitoring Wells
LHW100 LHW105 LHW110 LHW121
LHW101R LHW106 LHW111 LHW122
LHW102 LHW107 LHW112RR LHW123
LHW103 LHW108 LHW113 LHW124
LHW104 LHW109 LHW114R LHW401-A/B/C

LHW402-A/B/C
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2.6 Groundwater Containment System

The groundwater containment system of the HWU includes a groundwater collection pipe installed 
within trenches around portions of the HWU.  The groundwater collection pipe starts at manhole 
MH9, located at the southeastern corner of the landfill, and extends along the southern edge of 
the HWU to lift stations LS8 and LS6.  From lift station LS6, the collection pipe continues to the 
west to lift station LS5 and also to the north.  The collection pipe north of lift station LS6 borders 
the HWU on the west and extends to interior manhole MH1.

The groundwater collection pipe is designed to collect any liquids which may migrate from the 
HWU.  The groundwater which is collected in the collection pipe from the HWU flows by gravity 
to lift stations LS6 and/or LS8.  Lift stations LS6 and LS8 pump to the City of Racine sewer system 
at manholes MH13 and MH10, respectively.  Refer to Figure 5 for locations of the groundwater 
containment system for the HWU.

The ch. NR 635, Wis. Adm. Code, groundwater monitoring wells associated with the HWU are as 
follows:

Groundwater Monitoring Wells
49LR CS7 CS11
UB6 CS8 CS12
UB8 CS9 CS13
UB9 CS10 CS14

Refer to the Environmental Monitoring Program (Figure 5 of the Long-Term Care Application) for 
the monitoring well locations and respective sampling schedules.

2.7 Groundwater Remediation System

A groundwater extraction and treatment system is located near the southeastern corner of the 
HWU.  The system was installed to address vinyl chloride contamination in the groundwater.  The 
existence of vinyl chloride is attributed to contaminant release from the HWU.  Three recovery 
wells (R5, R6R, and R7) extract groundwater for treatment.  Extracted groundwater is discharged 
to the City of Racine sanitary sewer at manhole MH11.  The layout of the groundwater remediation 
system is shown on Figure 6.

2.8 Site Security

The site security system at the Kestrel Hawk Landfill consists of a perimeter fence, lockable gates, 
and the site access roads.  The fence, gates, and roads are indicated on Figure 3.  The gates 
are designated as follows:

Landfill entrance and gate

North gate

South slope access entrance and gate
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21st Street gate

East entrance and gate

As part of the site security system, the Contingency Plan (provided separately) indicates 
evacuation routes for the HWU along with the location of the following items:

First-aid kit and location

Two-way radio location

Fire extinguisher location

Telephone location

Radio communications are available to personnel who may be required to work in the HWU area.  
Construction within the HWU area is limited to maintenance activities.  Contractors are required 
to have a Health and Safety Plan and be familiar with the Contingency Plan for the HWU.
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3.0 Inspections

3.1 General

In accordance with s. NR 664.0015, Wis. Adm. Code, a description of the Inspection Plan for the 
HWU is provided in this section.  The purpose of this plan is to provide landfill inspection personnel 
with the information necessary to perform routine inspections of the HWU systems and facilities, 
and to identify problems or potential problems which may exist and could cause a release of a 
hazardous waste.  These inspections are critical to minimizing the risks to human health and the 
environment.

Activities in the HWU areas consist primarily of inspection and maintenance of the HWU systems 
by landfill personnel.  Outside contractors may be working on the repairs/maintenance of the HWU 
final cover, infrastructure, or other large or specialized projects. 

This Inspection Plan includes:

Procedures to be used when performing inspections to identify problems, such as 
equipment malfunction for the HWU.

An inspection schedule.

Inspection forms.

Description of tasks necessary for proper record-keeping of performed inspections.

In the event that inspections result in recommendations for corrective actions, a tracking 
mechanism will be implemented to promote timely and efficient problem remediation as detailed 
below.  

3.2 Contingency Plan Training and Emergency Response

Inspectors are to be trained in emergency response as noted in the Contingency Plan for Kestrel 
Hawk Landfill.  An inspector training sign-off sheet is included in Attachment A of this Manual.  
An emergency response by landfill personnel is limited to the items detailed in the Contingency 
Plan.

If at any time during an inspection the potential for Immediate Danger to Life or Health (IDLH) 
conditions exist, or if there is potential for a release of a hazardous waste or hazardous waste 
constituents to the environment, the Emergency Coordinator or Alternate (as defined in the 
Contingency Plan) must be contacted immediately and the procedures outlined in the 
Contingency Plan are to be followed.

3.3 Inspection Schedule

HWU infrastructure is to be inspected based on the frequencies detailed in Sections 3.5 (weekly 
inspections), 3.6 (monthly inspections), and 3.7 (quarterly inspections).  The inspection schedules 
for the HWU have been organized as follows:

Weekly inspections will be performed on a regular working day during the week.
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Monthly tasks will be performed around the last working day of each month.  

Quarterly inspections are anticipated to take place during the months of March, June, 
September, and December. 

In addition to the HWU systems, systems associated with the non-hazardous waste portions of 
Kestrel Hawk Landfill are anticipated to be inspected annually as detailed in Section 3.8.

3.4 Inspection Procedures

The HWU systems consist of: the final cover system, surface water management system, gas 
control system, leachate control system, groundwater containment system, groundwater 
remediation system, and site security systems.  Sections 3.5, 3.6, and 3.7 detail the inspection 
requirements for the weekly, monthly, and quarterly inspections, respectively.  Similar to the HWU 
system, the non-hazardous waste system consists of: the final cover system, surface water 
management system, gas control system, and leachate control system.  Section 3.8 details the 
inspection requirements for annual inspections of Non-HWU system components. Inspections 
shall be performed by trained personnel who will complete the provided inspection forms in 
Attachment B.

The Inspector is to note maintenance activities which may be taking place during the inspection.  
If activities appear to be inappropriate or an unsafe condition exists, appropriate action shall be 
taken, and the Landfill Supervisor shall be contacted immediately.

Conditions which indicate a potential release to the environment will be reported immediately to 
the Emergency Coordinator or Alternate (as defined in the Contingency Plan).  

3.5 Weekly Inspections

The HWU site shall be inspected weekly for general site conditions.  This inspection is intended 
to be performed primarily as a drive-by type inspection to identify conditions which require action.  
Activities being performed on the HWU shall be noted.

Conditions which may require action for the HWU systems include:

3.5.1 Final Cover System 

Leachate seeps

Noticeable gas odors venting through cover soils

Significant erosion (>4-in. depth)

3.5.2 Surface Water Management System

Sedimentation Basins

Little to no available storage capacity (levels approaching spillway elevation)

Significant erosion (>4-in. depth)
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3.5.3 Gas and Leachate Extraction and Groundwater Containment Systems

3.5.3.1 Wells/Wellheads

Visibly damaged or cracked equipment

Disconnected pipes or hoses

3.5.3.2 Lift Stations/Manholes

Lack of power (red power indicator light is off)

High liquid level alarms

Meter readings (hours and total flow)

3.5.4 Groundwater Remediation System

Visibly damaged or leaking equipment

Lack of power

3.5.5 Site Security System

Damaged fences and gates

Inaccessible site access roads

Conditions which require action shall be reported on the Weekly Inspection Form.

3.6 Monthly Inspections

Monthly inspections within the HWU are designed to be performed thoroughly by the Inspector in 
a walk-through manner.  The Inspector shall identify conditions which require action.

3.6.1 Final Cover System 

Inspection shall be performed to observe the condition of the final cover.  At a minimum, the 
following conditions which require action shall be noted:

Landfill gas release through the cover soils based on noticeable odors, hissing sounds, 
bubbling through surface water

Leachate seeps

Exposed refuse

Erosion of topsoil, vegetation or clay cover (>4-in. depth)

Stressed or lack of vegetation
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Cracks or holes in cover soils due to weathering or burrowing animals

Ponded water on landfill cover

Clogged or eroded drain pipes associated with the RCRA caps

3.6.2 Surface Water Management System

Inspection shall be performed to observe the sediment build-up in the basins and ditches, storage 
capacity remaining in the basins, outlet shutoff valve position, condition of ditches for potential 
erosion, and condition of inlets and outlets for scouring or erosion.  

The following items should be observed for the sedimentation basins:

Available storage capacity (distance from water level to the spillway outlet elevation)

Condition of containment berm (signs of erosion or leakage)

Outlet shutoff valve position (open to allow discharge or closed to contain surface water)  

Sediment build-up

3.6.2.1 Sedimentation Basins

Conditions which require action for the sedimentation basins are as follows:

Erosion that threatens interior and exterior condition of the basins

Outlet valve in closed position (valve open for normal operation)

Significant erosion of waterways

Insufficient vegetation to prevent erosion

Insufficient riprap at overflow structure

3.6.2.2 Swales, Downslope Flumes, Culverts, and RCRA Cap Drains/Drain Pipes

Conditions which require action are as follows:

Presence of debris or sediment which may obstruct flow

Erosion of swale sidewalls or waterways (>4-in. depth)

Insufficient vegetation to control erosion

Erosion around drainage structures

Ponding of surface water

Insufficient erosion control measures at culvert inlets and outlets (e.g. rip-rap, erosion mat)

If a condition threatens the stability of the basin or any drainage feature, it will be immediately 
reported to the Landfill Supervisor.
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3.6.3 Gas and Leachate Extraction Systems

The Inspector shall observe the condition of each extraction wellhead, inspecting for deterioration 
of the riser pipes, flexible hoses, valves, and surface seals around the pipes.  Inspection of the 
system components shall be performed during monitoring events, when possible.

Wellheads and Monitoring and Control Stations

Noticeable gas odors or hissing sounds associated with leaks in pipes or hoses

Leachate or condensate leaks on wellhead pipes or hoses (visible liquids, stained 
conditions)

Inoperable valves or sample ports

Damaged or leaking of gas through ground surface seals

Ponding of surface water

3.6.4 Leachate Control and Groundwater Containment Systems

The Inspector shall observe the condition of the liquids handling system components including 
holding tanks, lift stations, and manholes.  The following items should be observed at the 
manholes and lift stations:

Condition of manholes and manhole covers

Meter readings (hour and total flow)

Manhole and lift station operation systems (i.e., power, pump operation)

The lift station pumps shall be tested by starting the pumps in the manual mode to verify operation.  

Conditions which require action at a minimum are as follows:

Damaged or inaccessible manholes, pipes, or seals

Inoperable lift station pumps or metering devices

Full condensate tank at positive pressure dripleg

Leachate or condensate leaking at pipe connections

High liquid or sediment levels (inoperable pumps)

Unusually high or low pump run times (based on previous monitoring data)

Open manholes or missing locks

Manual override pump operation fails
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3.6.5 Groundwater Remediation System

The Inspector shall observe the condition of each recovery well and discharge hoses or piping.  
Conditions which require action at a minimum include:

Leaking contaminated groundwater from discharge hoses or piping

Inoperable pumps or meters

3.6.6 Site Security System

Fence and gates shall be inspected for identification of any unauthorized openings and damage 
to fence, posts, or gates.  Site access roads shall be inspected to determine if roads are in good 
condition.

Conditions which require action at a minimum are as follows:

Damage to fence or gates 

Missing warning signs

Missing and/or inoperable locks

Damaged, inaccessible, or eroded site access roads

Conditions requiring action shall be reported on the Monthly Inspection Form.  Conditions 
associated with system failure will be reported immediately to the Landfill Supervisor.

3.7 Quarterly Inspections

In addition to the monthly inspection requirements detailed in Section 3.6, the following features 
are to be inspected on a quarterly basis within the HWU. 

3.7.1 Environmental Monitoring

Groundwater monitoring wells, probes for gas migration, and leachate headwells shall be 
inspected for condition of protective casing pipes, surface seals, padlocks and caps, and well riser 
pipes and fittings.  Wells associated with the non-hazardous waste landfill can be inspected on a 
semiannual basis.

Conditions which require action at a minimum include:

Missing or damaged padlocks

Damaged ground protective casings

Damaged ground surface seals

Inoperable caps or lids

Conditions which require action shall be reported on the Quarterly inspection Form.  Space has 
been provided on the inspection form for the Inspector to comment about conditions noted during 
inspections that do not appear as one of the items listed.
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3.8 Annual Inspections

Inspections within the non-HWUs portions of Kestrel Hawk Landfill are designed to be performed 
thoroughly by the Inspector in a walk-through manner.  Annual inspections of the non-HWUs 
portions can be completed concurrently with a quarterly inspection of the HWU.  The inspection 
should be recorded on the Quarterly Inspection form provided in Attachment B. Conditions 
requiring action shall be reported on the Quarterly Inspection Form.  Conditions associated with 
system failure will be reported immediately to the Landfill Supervisor.

The Inspector shall identify conditions which require action.

3.8.1 Final Cover System 

Inspection shall be performed to observe the condition of the final cover.  At a minimum, the 
following conditions which require action shall be noted:

Landfill gas release through the cover soils based on noticeable odors, hissing sounds, 
bubbling through surface water

Leachate seeps

Exposed refuse

Erosion of topsoil, vegetation or clay cover (>4-in. depth)

Stressed or lack of vegetation

Cracks or holes in cover soils due to weathering or burrowing animals

Ponded water on landfill cover

Clogged or eroded drain pipes 

3.8.2 Surface Water Management System

Inspection shall be performed to observe the sediment build-up in the basins and ditches, storage 
capacity remaining in the basins, outlet shutoff valve position, condition of ditches for potential 
erosion, and condition of inlets and outlets for scouring or erosion.  

The following items should be observed for the sedimentation basins:

Available storage capacity (distance from water level to the spillway outlet elevation)

Condition of containment berm (signs of erosion or leakage)

Outlet shutoff valve position (open to allow discharge or closed to contain surface water)  

Sediment build-up

3.8.2.1 Sedimentation Basins

Conditions which require action for the sedimentation basins are as follows:

Erosion that threatens interior and exterior condition of the basins



Republic Services of Wisconsin, Limited Partnership Final    Revised April 2025
Kestrel Hawk Landfill - Hazardous Waste Unit – Inspection Manual 19
© Republic Services of Wisconsin, Limited Partnership 2025
\\madison-vfp\Records\-\WPMSN\PJT2\557469\0000\R5574690000-005_App I.docx

Outlet valve in closed position (valve open for normal operation)

Significant erosion of waterways

Insufficient vegetation to prevent erosion

Insufficient riprap at overflow structure

3.8.2.2 Swales, Downslope Flumes, Culverts, and Drain Pipes

Conditions which require action are as follows:

Presence of debris or sediment which may obstruct flow

Erosion of swale sidewalls or waterways (>4-in. depth)

Insufficient vegetation to control erosion

Erosion around drainage structures

Ponding of surface water

Insufficient erosion control measures at culvert inlets and outlets (e.g. rip-rap, erosion mat)

If a condition threatens the stability of the basin or any drainage feature, it will be immediately 
reported to the Landfill Supervisor.

3.8.3 Gas Extraction System

The Inspector shall observe the condition of each landfill gas extraction wellhead, inspecting for 
deterioration of the riser pipes, flexible hoses, valves, and surface seals around the pipes.  
Inspection of the system components shall be performed during monitoring events, when 
possible.  At a minimum, the following conditions require action if noted: 

Noticeable gas odors or hissing sounds associated with leaks in pipes or hoses

Leachate or condensate leaks on wellhead pipes or hoses (visible liquids, stained 
conditions)

Inoperable valves or sample ports

Damaged or leaking of gas through ground surface seals

Ponding of surface water at extraction well location

3.8.4 Leachate Extraction and Conveyance System

The Inspector shall observe the condition of the liquids handling system components including lift 
stations/manholes.  The following items should be observed:

Condition of manholes and manhole covers

Condition of leachate head well and cleanout access points

Meter readings (hour and total flow)

Manhole, lift station, and extraction well operation systems (i.e., power, pump operation)
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Pumps shall be tested by starting the pumps in the manual mode to verify operation.  Conditions 
which require action at a minimum are as follows:

Damaged or inaccessible manholes, pipes, or seals

Inoperable lift station/extraction well pumps or metering devices

Full condensate tank at positive pressure dripleg

Leachate or condensate leaking at pipe connections

High liquid or sediment levels (inoperable pumps)

Unusually high or low pump run times (based on previous monitoring data)

Open manholes or missing locks

Manual override pump operation fails

3.8.5 Site Security System

Portions of the site security system not previously inspected as part of the HWU inspections 
should be completed annually.  Fence and gates shall be inspected for identification of any 
unauthorized openings and damage to fence, posts, or gates.  Site access roads shall be 
inspected to determine if roads are in good condition.

Conditions which require action at a minimum are as follows:

Damage to fence or gates 

Missing warning signs

Missing and/or inoperable locks

Damaged, inaccessible, or eroded site access roads

3.8.6 Environmental Monitoring

Groundwater monitoring wells, probes for gas migration, gradient control, and leachate headwells
shall be inspected for condition of protective casing pipes, surface seals, padlocks and caps, and 
well riser pipes and fittings.  

Conditions which require action at a minimum include:

Missing or damaged padlocks

Damaged ground protective casings

Damaged ground surface seals

Inoperable caps or lids
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3.9 Inspection Forms

Inspection forms have been provided in Attachment B, which shall be used for all inspections.  
A form is provided for each type of inspection (weekly, monthly, and quarterly).  Inspection forms 
are to be completed with the Inspector names, date, and time of inspection, inspection results, 
and comments.  Inspection forms will be signed by the Inspector indicating the inspection has 
been completed, and presented to the Landfill Supervisor for signature, indicating that the Landfill 
Supervisor is aware of potential problems.  

If corrective action is required, it will be noted on the inspection form, and the Corrective Action 
Form presented in Attachment C will be utilized.  Inspection forms will be kept for at least three 
years in accordance with s. NR 664.0015(4), Wis. Adm. Code.

3.10 Corrective Actions

The routine inspections may result in recommendations for corrective actions.  A specific tracking 
mechanism shall be used to make sure that all noted deficiencies are corrected, forms completed, 
and proper filing maintained.

When a corrective action is required, the inspection form will initiate the process.  The "work 
required" portion of a Corrective Action Report (Attachment C) shall be filled out by the Inspector 
and given to the person responsible for the correction or repair.

After the deficiency is corrected, the completed Corrective Action Report will be provided to the 
Inspector to be signed by the Inspector and Landfill Supervisor.  The Corrective Action Report will 
be attached to the inspection form in the file which first noted the deficiency.

During the next scheduled inspection, the Inspector will verify that the deficiency was corrected.  
By using this system, the Inspector will track the deficiencies from identification to correction.  A 
file system will be maintained such that completed inspection forms are filed by date and are 
accessible.
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GREEN BAY ROAD (HWY 31)
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Attachment A: Inspector Training Sign-Off Sheet
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Attachment B: Inspection Forms
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WWeekly Inspection Form 

Kestrel Hawk RDF Hazardous Waste Unit 

Form 4A 

Date: ___/___/_____      Time Start (24 hr): ________________ 

Inspector: ____________________    Time End (24 hr): _________________ 

Weather Conditions: ___________________________________________________________________ 

       Action Required?  Comments/Observations/ 

       Yes No      Locations 

Final Cover System     
 Leachate seeps              ____________________________ 
 Landfill gas released through the 

cover soils based on noticeable 
odors, hissing sounds, bubbling 
through surface water 

             ____________________________ 

 Erosion of topsoil, vegetation (>4-in. 
depth) 

             ____________________________ 

Surface water management system  
Sedimentation basins 

  

 Little to no available storage capacity 
(levels approaching spillway 
elevation) 

             ____________________________ 

 Significant erosion (>4-in. depth)              ____________________________ 
Gas and Leachate Extraction and 
GGroundwater Containment Systems 

  

 Wellheads (refer to list on Page 2)              ____________________________ 
o Visibly damaged or cracked 

equipment 
             ____________________________ 

o Disconnected pipes or hoses              ____________________________ 
 Lift Stations/Manholes (refer to list 

on page 2) 
             ____________________________ 

o Lack of power (red power 
indicator light is off) 

             ____________________________ 

o High liquid alarms              ____________________________ 
o Meter readings (hour and total 

flow) 
              

Groundwater Remediation System   ____________________________ 
 Visibly damaged or leaking equipment              ____________________________ 
 Lack of power              ____________________________ 

Site Security System    
 Damaged fences and gates               ____________________________ 
 Inaccessible site access roads              ____________________________ 



Page 2 of 2 

 

Identify additional areas which require attention (attach separate sheets, if necessary):______________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

Identify any equipment not operating or in need of repair:______________________________________ 

_____________________________________________________________________________________ 

_____________________________________________________________________________________ 

AAction Items (Identify items and target completion date) 

Person assigned____________  Target Completion date_______ Item/Area_________________ 

Person assigned____________  Target Completion date_______ Item/Area_________________ 

Person assigned____________  Target Completion date_______ Item/Area_________________ 

Signatures 

Inspector____________________________________________________ Date_______________ 

Landfill Supervisor_____________________________________________ Date_______________ 

Itemized inspection list (cross off Item after inspection) 

   Leachate/Gas wells      Lift Stations/ 

           Manholes 

GW12  LGW328S/DR LGW309  LGW319  LGW320R **  LS8   

GW104  LGW300  LGW310  LGW44D  LGW305 **  LMP8A   

LGW307  LGW301  LGW311  LGW321** LGW304 **  LS4   

GW213S  LGW302  LGW312R LGW322 ** LGW47 **  LS5 

LGW36DR LGW303  LGW313  LGW323 ** LGW40 **  LS6 

GW214D LGW327S/DR LGW314  LGW324 ** GW39 **  MH1 

LGW331  LGW326S/DRR LGW315RR LGW325 ** GW214S **  GW Recovery 

LGW329DR LGW306  LGW316  LGW46DR ** LGW38DR **  R5 

LGW317  LGW45DR LGW308  LGW318R **    R6R 

 *Each well has two pipes one 8” gas and one 6” leachate     R7 
 **Not Connected to Gas System     
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Attachment C: Corrective Action Report
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Appendix J: Excerpts from 2005 Hydrogeologic Evaluation 
Summary Report

J.1 – Old Unit Construction Summary

J.2 – Groundwater Flow Figures and Section



Republic Services of Wisconsin, Limited Partnership Final    November 2025
Kestrel Hawk Landfill – Feasibility Report and Plan of Operation    
© Republic Services of Wisconsin, Limited Partnership 2025
\\madison-vfp\Records\-\WPMSN\PJT2\557469\0000\R5574690000-003.docx

Appendix J.1
Old Unit Construction Summary

































Republic Services of Wisconsin, Limited Partnership Final    November 2025
Kestrel Hawk Landfill – Feasibility Report and Plan of Operation    
© Republic Services of Wisconsin, Limited Partnership 2025
\\madison-vfp\Records\-\WPMSN\PJT2\557469\0000\R5574690000-003.docx

Appendix J.2
Groundwater Flow Figures and Section










