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715-446-3101 X103  
877-270-3989 toll-free  marathoncountysolidwaste.org 

marathoncountysolidwaste 
 
 
 
 
March 27, 2020 

 
Ms. Sally Hronek 
Wisconsin Department of Natural Resources 
Waste Management Engineer 
2984 Shawano Avenue 
Green Bay, WI 54313-6727 

 
Re: Marathon County Solid Waste – Bluebird Ridge Recycling and Disposal Facility- 
Landfill #4228 FID 337005680 

 
Dear Ms. Hronek: 

 
Please accept this submittal of the 2019 Annual Solid Waste Report for the Bluebird Ridge 
Recycling and Disposal Facility of Marathon County. This Annual Solid Waste Report is 
being submitted in accordance with the approved Plan of Operation for Bluebird Ridge 
Recycling and Disposal Facility. 

 
In accordance with your request, two (2) additional hard copies and emailed PDF copies 
are being distributed to the WDNR staff as noted below. 
 
Should you have any questions or comments regarding this Annual Solid Waste Report, 
please do not hesitate to contact me at (715) 445- 3101. 

 
Thank you, 
 
 
Dave Hagenbucher 

Solid Waste Operations Manager 
Marathon County Solid Waste Dept 
172900 State Highway 29 
Ringle, Wisconsin 54471 
C: 715-551-5864 O: 715-446-3101x102 
 
 
 
CC: C. Lee Daigle, PE – Tetra Tech Senior Project Manager  
Nathan Coller – WDNR Spooner Service Center (1 hard copy and 1 electronic copy) 
John Morris – WDNR Eau Claire Service Center (1 hard copy and 1 electronic copy) 

http://www.marathoncountysolidwaste.org/
http://www.google.com/url?q=http://www.iconfinder.com/search/?q=facebook&sa=U&ei=h5nGT5DAH-rC2wXXosiTCA&ved=0CA0QFjAE&client=internal-uds-cse&usg=AFQjCNE9d8QE-6CtramEux46fqznPDHjjA
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Staff, Consultants & Contractors 
 
Marathon County Solid Waste Department Staff: 

 Director     Meleesa Johnson 

 Solid Waste Manager    Dave Hagenbucher 

 Environmental Resource Specialist   Ron Smith 

 Solid Waste Scale Master   Jessica Kubichek 

 Accounting and Business Specialist  Julie Groshek 

 Waste Specialist    Eric Olson 

 Waste Specialist    Abby Lichtscheidl 

 Waste Specialist    Dave Vitt 

 SW Specialist / Mechanic   Chris Wickman 

 Solid Waste LTE    John Peralta 

 Waste Specialist    Justin Brooks 

 Intern      Kyle Isakson 

 Intern       Lily Koss 

 Intern      Jana Suriano 

 

Engineering Consultants: 
 Mark Torresani, P.E. 

Cornerstone Environmental Group, a Tetra Tech company 
8413 Excelsior Drive, Suite 160 
Madison, WI 53717 
 

 Lee Daigle, P.E. 
Cornerstone Environmental Group, a Tetra Tech company 

8413 Excelsior Drive, Suite 160 
Madison, WI 53717 
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Contractors: 
 Ahern Fire Protection 

 CQM, Inc. 

 RDO Integrated Controls 

 Northern Lakes Service, Inc. 

 Northern Pipe, Inc. 

 Recycling Connections Corporation 

 Veolia ES-Technical Solutions 

 Lloyd Trucking 

 Marathon County Forestry Depart. 

 Krueger & Stienfest, Inc  

 Walt's Petroleum Service, Inc  

 River View Construction, Inc. 

 Oakridge Engineering 

 QED Environmental Systems 

(Trinity Environmental Equipment)) 

 Global Containment Systems GCS 

 Golder Associates Inc. 

 she Engineering 

 E-Con Electrical, Inc. 

 Valley Scale 

 Van Ert Electrical Company 

 Wisconsin Public Service
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Introduction 
This document is being submitted to the WDNR to meet the annual reporting requirements 
included in the Wisconsin Department of Natural Resources (DNR) January 31, 2013 Plan of 
Operation approval and the January 15, 2015, September 13, 2018, March 22, 2019 and June 19, 
2019 Plan Modification approvals.   
 
Background 
Marathon County Solid Waste Department (MCSWD) owns, operates, and manages Bluebird Ridge 
Recycling and Disposal Facility (BRRDF), with MCSWD staff directing all facets of the operation. The 
facility opened in July 2014, with an approved capacity of 2,900,000 cubic yards. This landfill is 
situated on the southeast corner of the 574 acre site owned by the MCSWD and is one of three 
landfills located on the property. The property is located along the north side of Hwy 29, in the 
Town of Ringle, Wisconsin. 
 
  

Bluebird Ridge Recycling & 
Disposal Facility 

(Shown at Construction phase in 
September 2013) 
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Summary of Landfill Activities in 2019 

Disposal operations began on July 21, 2014. As of December 31, 2019, the remaining estimated 
waste disposal capacity was 1,232,038 cubic yards. During 2019, approximately 223,977 tons of 
waste was disposed of at the BRRDF.  Operational duties performed by the MCSWD personnel 
include, but are not limited to, complete site operations, administrative management, air permit 
compliance, gas system management, vegetation management, household hazardous waste 
diversion, storm water management, and customer service. As needed, the county hired various 
contractors to perform specific tasks beyond the capabilities of the MCSWD staff (as noted above). 
 
Cover materials including alternative daily cover (ADC) were used as the means to control odors, 
reduce the risk of fires, and to create a suitable driving surface across the waste mass. Sludge from 
Linetec was approved as an ADC and construction and demolition (C&D) waste was approved for 
construction of roadways, access ramps and wet weather pads within the limits of waste. Both of 
these methods worked well for their intended purpose.  
 
Operations Summary 

 Daily operations 

o Safety and health management 

o Compaction & cover operations 

o Supplemental cover added to control odors 

o Litter and wind-blown debris control 

o Plowing roads 

o Grading roads 

o Water roads & also add calcium chloride for dust control 

o Vegetation management including screening 

o Intermediate cover placement and maintenance 

o Storm-water infrastructure maintenance and repair 

 Evaluated and approved special waste disposal requests for high volume industrial 

products, off-specification food additives, contaminated soils and other materials using 

approved special waste plan 

 Conducted daily, monthly, annual environmental monitoring both on and around the landfill 

 Conducted educational tours, workshops, and events 

 Continued work with Central WI Off-road Cycling Coalition, DNR and Ice Age Trail Alliance 

on off-road biking course development 

 New yard area for dumpsters by the office/scale house 

 Constructed esker along Mountain Bay Trail 
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Operations, ash used as daily cover, clean soil as intermediate cover 
 
 

Construction Activities 
During 2019, MCSW worked with Tetra Tech, Riverview Construction, and numerous other 
contractors to construct a 5.1 acre contiguous expansion to the west of the existing Phase 1-4. This 
construction included mass excavation of approximately 200,000 cubic yards of soil, stockpiling 
material along the south side of the site, boulder removal, clay liner placement, geomembrane 
installation, drainage stone installation, and leachate collection infrastructure installation. Details 
on the Phase 5A Expansion can be found in the BRRDF 5A Construction Documentation Report 
submitted January 23rd 2020, and approved February 13th 2020.  
 

During liner construction in 2019, a cross-over landfill gas (LFG) header pipe was installed along 
the north-south delineation berm between Phases 3/4 and Phase 5A. The cross-over LFG header 
pipe was connected to the existing LFG header pipe north of Phase 5A and a blind flange was 
installed at the south end of the cross-over LFG header pipe. The constructed LFG header piping 
consisted of approximately 1,150 linear feet of 12-inch diameter SDR-11 HDPE header pipe. 
Additionally, a condensate drain pipe was connected to the cross-over LFG header pipe to drain 
condensate from the header pipe to the Phase 5A leachate collection sump.  
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2019 Phase 5A liner installation 

 
 
Waste Disposal Activities 
During 2019, approximately 223,977.01 tons of waste was accepted in BRRDF and disposed in 
Phases 3 and 4.  Included in this sum were the following waste categories (reported in tons): 
 

 
 
Waste that was disposed of at the facility originated from the following counties: 

 Eau Claire 

 Clark 

 Taylor 

 Vilas 

 Ashland 

 Bayfield 

 Oneida 

 Langlade 

 Menominee 

 Portage 

 Wood 

 Shawano 

 Marathon 

 Waupaca 

 Price 

 Forest 

 Chippewa 

 Lincoln 

 Dunn

 
There were no issues or problems in handling the wastes delivered.  

Category Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Totals

1 (MSW) 9434.99 11080.58 13244.66 14876.38 15035.94 12968.75 14281.34 14307.1 16026.9 17032.07 13130.92 14387.02 165,806.65           

2 (Ash) 15.59 19.57 18.5 0 80.82 37.32 296.87 127.53 75.44 82.26 727.73 0 1,481.63                

3 (Papermill Sludge) 624 410.09 595.59 985.45 805.81 497.21 621.55 656.49 470.65 495.12 448.99 425.04 7,035.99                

4 (Foundry) 0 0 0 0 0 0 0 0 0 560.21 0 0 560.21                   

5 (WWTP Sludge) 234.28 324.46 448.98 504.42 96.18 158.93 117.56 27.08 0 68.66 8.73 0 1,989.28                

6 (Other) 485.34 669.71 623.27 650.13 1908.64 1633.14 702.04 813.12 1847.76 901.07 913.4 676.83 11,824.45             

21 (WPS Ash) 0 0 0 0 0 0 0 0 0 0 0 0 20,832.19             

25 (C&D) 571.53 360.62 619.61 1206.56 1578.72 1365.47 1662.3 1472.54 1464.35 1827.74 870.07 1338 14,337.51             

27 (Non-Profit) 0 4.68 0 0 0 0 0 4.58 0 0 0 9.26                        

28 (Disaster) 0 13.29 14.64 5.36 0 59.58 6.01 0.96 0 0 0 99.84                      

Total 11365.73 12869.71 15563.9 18237.58 19511.47 16660.82 17741.24 17409.87 19890.64 20967.13 16099.84 16826.89 223,977.01           

BRRDF 4228 TONNAGE REPORT
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Special Wastes 
BRRDF is licensed to accept waste what would be considered non-hazardous special wastes. This 
includes, but is not limited to, contaminated soils; petroleum contaminated soil; incinerator, boiler 
and other ash; industrial manufacturing process waste and sludge; waste water and water 
treatment plant sludge; large quantities of dead animal carcasses; street sweepings and dewatered 
car wash grit.  
 
MCSWD pre-screens all special wastes via a Special Waste Profile form. Customers desiring to 
deliver non-standard wastes must complete the form and provide to it MCSWD staff for review and 
approval. The generator of waste, or their agent, must complete the form and also have a variety of 
select laboratory tests conducted on the special waste prior to a decision being made on 
acceptance. The MCSWD Special Waste Analytical Protocol and Acceptance Criteria delineates 
parameter thresholds the waste material must meet in order to qualify as a non-hazardous special 
waste. No special wastes are accepted without first completing this process.  Records are retained 
on site. In 2019, the site had no non-approved wastes.  
 
Approximately 51,839.77 tons of special waste was accepted into the BRRDF in 2019, which are 
included in the tons reported to the state, as identified above. The special waste accepted in BRRDF 
included the following waste categories (reported in tons): 
 

Special Waste Tonnage 2019 
BRRDF MATERIAL Tonnage AREA B MATERIAL Tonnage 

Contaminated Soil/Industrial Waste 11,824.45 Contaminated Soil/Industrial Waste 896.71 

Ash  1,481.63 Ash  0 

WPS Bottom Ash - ADC 20,832.19 WPS Bottom Ash - ADC 0 

Foundry Material 560.21 Foundry Material 0 

Sludges (WWTP and Papermill) 9,025.27 Sludges (WWTP and Papermill) 0 

Sludge Other 7,991.44 Sludge Other 0 

Friable asbestos 124.58 Friable asbestos 0 

TOTAL 51,839.77 TOTAL 896.71 

 
Approximately 20,832 tons of WPS bottom ash were used as alternative daily cover (ADC) material. 
Other ADC consisted of Linetec sludge, street sweepings, and contaminated soils. No ADC was used 
on exterior side-slopes, within 10 feet of liner or within 100 feet of the limits of waste. Native soils 
were also used as cover material.  No problems were encountered during 2019 with the use of 
special waste as ADC or C&D waste used in roadways, access ramps and wet weather pads within 
the limits of waste. 
 
Odor Monitoring Summary 
Odor complaints in 2019 were received from a few separate residents. Complaints came early in the 
year, and then again towards the end of the year. The first complaint was reported on 01/25/19 
from an unknown resident living to the east of the landfill. Two additional complaints were noted 
on 02/22/19, and 03/06/19 from the same resident. Early in the year, MCSW took in a significant 
amount of sludge from various businesses and Wastewater Treatment Plants. Much of this sludge 
was typically land applied, however, this was not an option during this time. MCSW made an effort 
to manage this material without creating odors, but due to the nature of sludge, it was inevitable 
that some would migrate.  Odor complaints toward the end of the year included one on 09/22/19 
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and 09/26/19 from the same resident. We also received one on 10/03/19, one on 10/26/19, and 
one on 11/02/19 all from separate residents. The odors late in the year were attributed to the 
significant amount of precipitation that was received at the site. 2019 was a historically high year 
for rain. Increased precipitation within the landfill could have increased the rate of anaerobic 
decomposition, and thus increased the amount of landfill gas generation. Even with existing gas 
extraction infrastructure, this may not have been enough to completely control odor migration. 
MCSWD staff conducted additional site monitoring and inspections for pin pointing possible 
sources, additional intermediate soil cover was added to areas no longer receiving waste, seeding of 
intermediate cover areas, adding landfill gas extraction system components before statutorily 
required, and continued to immediately cover certain putrescible wastes that are known or exhibit 
odorous characteristics. 
 
Load Inspections 
Load inspections were completed periodically, at least every 5,000 tons, and for suspicious loads. 
Forms documenting load inspections are kept in the facility files. 
 
Additional Waste & Recycling Services Information 
The MCSWD offers a full range of solid waste and recycling services. During 2019, the following 
material were either separated for recycling from the waste stream by staff or source separated by 
the generator: 
 

 Appliances 

 Electronics 

 Fluorescent lighting 

 Household hazardous waste 

 Lead-acid batteries 

 Oil filters 

 Rechargeable batteries 

 Recyclable containers and papers 

 Scrap metal 

 Sharps 

 Tires 

 Waste anti-freeze 

 Waste oil 

 Shingles 

 Yard waste 

 Vinyl siding 

 
In 2012, the MCSWD was granted, by the DNR, a NR502.05(3)(j) exemption for a short-term, non-
containerized, waste storage facility for the collection and short-term storage of waste shingles. The 
shingle recycling drop-off opened in June 2012 and was permitted to receive both residential and 
residential-like commercial shingle for recycling. Only clean shingles (free of debris and garbage-
nails allowed) are accepted for recycling. Loads that do not meet the criteria are required to be 
landfilled. 
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Additional services provided by MCSWD 
 

In 2019, the shingle recycling program diverted 653.90 tons of shingles from landfill disposal. All 
shingles were taken to Kafka Granite in Mosinee, Wisconsin, where they were ground up and nails 
were removed via magnet. Ground shingles were mixed with asphalt. 
 
MCSWD hosts a yard material site. Yard waste accepted at BRRDF includes grass, leaves and brush. 
Incoming yard waste is placed in a pile located north of BRRDF and west of the BRRDF leachate 
storage tank and left to naturally decompose.  Some composted material is used as soil amendment 
in areas like soil stockpiles and sides of parking lots on site.  
 
MCSWD administers a multi-municipality street sweeping low hazard exemption beneficial reuse 
program. Participating municipalities can divert from landfilling the sand/grit collected after the 
winter season. Collected sweepings can be used in municipal utility and public works projects or 
reused by MCSWD as ADC. Additionally, MCSWD uses a similar material from Domtar Paper Mill 
after they clean up their yard. In 2019, these programs diverted 2316.52 tons of mulch and street 
sweepings that were used as ADC.  
 
In addition to the above noted materials, MCSWD underwrote the entire cost of the county’s 
Medication Drop Box Program, at eight local police departments, for unused/unwanted/outdated 
medications. MCSWD operated a household hazardous materials collection facility which provided 
service to Marathon county residents, farmers, and businesses on a fee-free system. Shawano, 
Lincoln, and Wood county residents, farmers, and businesses where provided this service on a fee-
based system. 
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Landfill Maintenance 
During 2019, the following site maintenance activities were completed: 
 

 Regular inspections of leachate tank, the loadout station area and sump were conducted to 

check for potential leaks on a daily basis. 

 Quarterly inspections of the leachate force-main and gas condensate secondary 

containment access points. 

 Roadways were treated with calcium chloride as a means of dust control during May 2019. 

 Plantings on the vegetative buffers along the southern and eastern boundaries were 

regularly checked for predation and water needs. Fencing was installed where needed to 

prevent destruction to plantings. 

 The storm water and infiltration basin was inspected to ensure the integrity of overflow and 

slopes.  

 Storm water grates were cleared routinely and as needed of both windblown litter and 

sediment. 

 Storm water culvert were cleaned out during the annual leachate line jetting. 

 Upkeep of silt fences around identified wetland areas and periodic inspection performed. 

 Placed and seeded approximately 5 acres of intermediate cover for erosion control. 

 Maintained storm water system & biofilter. 

 Gas system penetration points filled with bentonite 

 Site-wide groundwater well maintenance and repairs 

 BRRDF Phase 3&4 SSR 2 pump replaced 

 Installation of new electrical service around the east side of BRRDF and installation of new 

transformer and electrical panels on the south side of Phase 5A 

 
MCSWD staff working to clean ditches after snowmelt; utilization of a large vacuum  
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Intermediate cover grading and seeding 
 

 
Results of intermediate cover seeding and soil stabilization 
 
Gas Collection System 
An active landfill gas extraction system for BRRDF commenced in mid-May 2018. This expansion of 
the gas collection and control system (GCCS) ties into the existing GCCS for Area A and Area B 
landfills, which consists of gas collectors and transfer piping, a blower to move the gas collected and 
end-use equipment (described below). The gas wells located in BRRDF currently include four (4) 
vertical gas extraction wells, and 4 leachate cleanout riser wells, connected via a sub-header system 
to the landfill gas main header pipe that services Area A and Area B landfills. The landfill gas 
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extracted from the landfill is transferred to the on-site landfill gas recovery building (located south 
of the Area A Landfill) via a header pipe to a landfill gas to energy plant or to a flare. Vacuum 
applied to the wellfield is regulated by the variable frequency drive (VFD) blower station that 
controls the GCCS.  A map of the BRRDF component of the GCCS is provided in Attachment A.  
 
Expansion of the system in 2019 consisted of approximately 1200 feet of 12” header along the floor 
of Phase 5A. This will act as a loop to connect the system on the North and South sides.  
 

 
New 12” gas header along the floor of BRRDF, pre backfill.  
 
Landfill gas emissions from the entire MCSWD property, including BRRDF, are regulated under and 
in accordance with Air Pollution Control Operation Permit 737092730-P20 (issued November 2, 
2015).  Refer to the Construction Activities section of this report for details regarding GCCS 
improvements installed during 2019. 
 
Existing sensing devices measure gas flow rates, pressure, vacuum and methane and oxygen 
concentrations. These sensors are located on the main header line pipe leading into the gas 
recovery building and includes gas collected from Area A, Area B and BRRDF landfills. Data is 
recorded and stored on a computerized data collection system.  This data is used for operating and 
reporting purposes.   
 
The Marathon County GCCS operated 98.31% of the year and approximately 8,611.74 hours of 
operation.  The average aggregated flow rate for the site GCCS was approximately 664.33 standard 
cubic feet per minute (scfm).  Methane and oxygen concentrations of landfill gas averaged, by 
volume, 48.7% for methane and 1.0% oxygen. Total gas collected from the site in 2019 was 
379,820,134.73 standard cubic feet (scf). From the total gas collected at the site, 30,137,124.25 scf 
was used for production of electricity and 349,683,010.47 scf was sent to the flare. The table below 
summarizes the aggregated flow, combustion location, and vacuum of the GCCS at the site.  
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2019 MARATHON COUNTY GCCS DATA (INCLUDES AREA A, AREA B & BRRDF) 
 

 
 

Below is a chart listing average monthly methane (CH4) and oxygen (O2) concentrations of the site 
GCCS (combined Area A, Area B and BRRDF landfill gas).   
 

 
 
Gas System Outages 
As indicated previously, the gas extraction system operated nearly continuously.  Any shutdowns, 
whether for planned maintenance or unplanned events were reported to the WDNR Air 
Management staff.  The January to June 2019 Semi-annual Report and July to December 2019 Semi-
annual Report for the facility include descriptions of the startup, shutdown and malfunction events 
associated with the GCCS, single control device and the continuous monitoring system. 
 
 
Surface Emission Monitoring 
Surface emission monitoring (SEM) of Area B was conducted on March 28 2019, May 20 2019, 
September 25 2019, and December 25 2019.  No (0) exceedances were detected during any of these 

Month Average CFM Total CFM CFM to Electric CFM to Flare

Jan 469.87 31,074,896.25 10,100,040.05 20,974,856.20

Feb 468.78 27,377,343.11 8,476,124.60 18,901,218.51

Mar 520.44 29,244,410.46 6,012,000.23 23,232,410.22

Apr 581.56 29,051,175.86 3,927,714.23 25,123,461.62

May 665.95 29,759,679.84 31,727.17 29,727,952.67

Jun 694.42 30,015,041.54 15,953.36 29,999,088.18

Jul 672.9 30,038,221.55 91.96 30,038,129.59

Aug 672.94 30,042,858.49 2,781.34 30,040,077.16

Sep 766.38 33,111,328.85 3,497.19 33,107,831.66

Oct 813.48 36,313,769.15 0.26 36,313,768.89

Nov 845.18 36,512,866.46 1,050.27 36,511,816.19

Dec 800.01 37,278,543.17 1,566,143.59 35,712,399.58

TOTAL 664.33 379,820,134.73 30,137,124.25 349,683,010.47

2019 GCCS 
Vacuum and 

Concentrations

Ave 

CH4%
Ave O2%

January 50.2 0.9

February 50.5 1.0

March 53.5 0.8

April 51.0 1.1

May 52.2 0.8

June 52.8 0.7

July 50.8 0.6

August 22.3 1.1

September 52.0 1.1

October 51.3 1.2

November 48.3 1.5

December 49.4 1.5

Average 48.7 1.025.69

24.92

Ave Vacuum 

(negative inches 

water column)

26.64

24.66

22.38

25.09

27.01

26.66

25.45

25.27

26.73

26.98

26.48
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quarterly SEM events.  For all SEM events, a flame ionization detector (FID) is used while MCSWD’s 
environmental technician walked a serpentine pattern across the surface of the landfill.  Results of 
the monitoring are provided in Attachment B. 
 
Soil Gas Monitoring 
During 2019, the soil gas probes were monitored quarterly for relative pressure, methane (CH4), 
oxygen (02), ambient air temperature, gas temperature, ground conditions, barometric pressure, 
and barometric pressure trend. In 2019, these monitoring results indicated no migration of landfill 
gas from BRRDF. During an inspection with WDNR, it was noted to make sure all Gas Probes are 
properly labeled and locked. MCSWD staff made sure this was completed in a timely manner.  
 

First Quarter Probe Data (January 23, 2019): 
Gas Probe 

Location 

Methane Oxygen Pressure 
Notes: 

[Depth in feet] (%CH4 by Vol.) (%O2 by Vol.) (inch W.C.) 

WDNR 
Parameter # 

85547 85550 46389 WDNR ID No. 

BRRDF Probes Lic. 4228         
GP101 N BRRDF 0 18.4 0.11 550 

GP102 E BRRDF 0 19.1 -0.03 551 

GP103 E BRRDF 0 20.1 0.0 552 

GP104 S BRRDF 0 19.5 0.0 553 

GP105 S BRRDF 0 16.4 0.08 554 

GP106 W BRRDF 0 20.9 0.01 555 

 
Second Quarter Probe Data (April 23, 2019): 
Gas Probe 

Location 

Methane Oxygen Pressure 
Notes: 

[Depth in feet] (%CH4 by Vol.) (%O2 by Vol.) (inch W.C.) 

WDNR 
Parameter # 

85547 85550 46389 WDNR ID No. 

BRRDF Probes Lic. 4228         
GP101 N BRRDF 0 18.3 0 550 
GP102 E BRRDF 0 20.7 0 551 
GP103 E BRRDF 0 20.9 -0.02 552 
GP104 S BRRDF 0 18.8 0.01 553 
GP105 S BRRDF 0 19.3 0 554 
GP106 W BRRDF 0 20.9 0.04 555 

 
Third Quarter Probe Data (July 26, 2019): 

Gas Probe 

Location 

Methane Oxygen Pressure 
Notes: 

[Depth in feet] (%CH4 by Vol.) (%O2 by Vol.) (inch W.C.) 

WDNR 
Parameter # 

85547 85550 46389 WDNR ID No. 

BRRDF Probes Lic. 4228         
GP101 N BRRDF 0 21 -0.02 550 
GP102 E BRRDF 0 20.2 0 551 
GP103 E BRRDF 0 20.8 -0.03 552 
GP104 S BRRDF 0 21.1 0 553 
GP105 S BRRDF 0 21.2 -0.09 554 
GP106 W BRRDF 0 21.1 -0.01 555 
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Fourth Quarter Probe Data (October 14, 2019): 
Gas Probe 

Location 

Methane Oxygen Pressure 
Notes: 

[Depth in feet] (%CH4 by Vol.) (%O2 by Vol.) (inch W.C.) 

WDNR 
Parameter # 

85547 85550 46389 WDNR ID No. 

BRRDF Probes Lic. 4228         
GP101 N BRRDF 0 16.9 0.04 550 
GP102 E BRRDF 0 15.8 0.01 551 
GP103 E BRRDF 0 19.8 0 552 
GP104 S BRRDF 0 16.5 0 553 
GP105 S BRRDF 0 15.2 0.06 554 
GP106 W BRRDF 0 19.5 0.07 555 

 

Gas Condensate Monitoring 
Gas condensate generated at BRRDF is collected and transferred to the leachate force-main which is 
conveyed to the leachate storage tank for BRRDF.  Gas condensate is monitored as part of the 
leachate storage tank requirements since it is mixed with leachate in the tank.   
 

Landfill Gas Monitoring 
Landfill gas emissions from BRRDF are regulated under and in accordance with Air Pollution 
Control Operation Permit 737092730-P20 (issued November 2, 2015).  Monitoring results for 2019 
are summarized in the table below. 
 
The gas extraction wells are monitored monthly for gas temperature, percent oxygen, percent 
methane, header pressure, wellhead pressure, barometric pressure, barometric pressure trend and 
gas flow rate.  Results are reported semiannually to the WDNR Air Management staff.  The January 
to June 2019 Semi-annual Report and July to December 2019 Semi-annual Report for the facility 
include the monthly monitoring results. 
 
On October 15, 2019 MCSWD’s environmental technician and Tetra Tech used a summa canister to 
collect a sample of landfill gas.  The full canister was shipped via express mail services to Air 
Technology Labs, Inc. (ATL) in City of Industry, California for analyses of volatile organic 
compounds.  The test method used was United States Environmental Protection Agency (EPA) test 
method TO-15, Determination of Volatile Organic Compounds (VOCs) In Air Collected In Specially-
Prepared Canisters and Analyzed by Gas Chromatography/ Mass Spectrometry (GC/MS). Results of 
the testing performed by ATL is provided as Attachment C to this annual report. 
 

Leachate System Information: 

Leachate is collected within the leachate management system that includes a granular drainage 
layer and perforated piping laid in gravel filled trenches that drain to collection sumps. Leachate 
gathers in sumps in the low points of Phase 2 and Phase 4. Each sump includes a pump and a force-
main within a side slope riser. A pump within the riser pipes transfers leachate through a force-
main system to an aboveground storage tank. Two side-slope riser pipes are constructed and 
operational (one for Phase 1 and 2 and one for Phase 3 and 4). Pumping from the side slope risers 
can be interrupted should the level sensor system inside the aboveground storage tank indicate the 
liquid has reached a specified level to ensure the tank does not overflow. The contracted hauler 
routinely visits the site to pump the stored leachate into a 6,600 gallon tanker truck.  The leachate is 
then delivered to a licensed waste water treatment facility (WWTF). 
 
Leachate collected in 2019 was transported to either the Domtar, Inc. WWTF in Rothschild, 
Wisconsin, Wausau Wastewater Treatment in Wausau, Wisconsin, or the Stevens Point Wastewater 
Utility in Stevens Point, Wisconsin. Leachate is pumped into the WWTF and treated to ensure all 
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effluent meets Wisconsin Pollutant Discharge Elimination System (WPDES) standards prior to 
discharge into the Wisconsin River.  Preventative maintenance of the leachate storage and pumping 
system was conducted, as needed, by on-site operations contractor or other tank and pump 
specialists when required. Unplanned repairs were performed by the most available, qualified tank 
and pump specialists.  The total volume (gallons) of leachate collected/transported/treated in 2019 
is as follows: 
 

Leachate Volume (gallons) hauled off site: 
 

2019 LST-101 

January 118,800 

February 105,600 

March 481,800 

April 468,600 

May 521,400 

June 363,000 

July 422,400 

August 336,600 

September 495,000 

October 561,000 

November 217,800 

December 250,800 

BBR total: 4,342,800 
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Precipitation: 

 

* Snow converted to liquid precipitation by dividing by 10 

 

 
 
 
Leachate Line Jetting 
On June 10 and June 11, 2019 Northern Pipe, Inc. of Green Bay, Wisconsin, water jetted the leachate 
lines of BRRDF. Jetting was accomplished by accessing each pipe at one end and jetting the full 
length of the pipe; overlap was done on the slopes. Each line was televised in 2018. No issues were 
reported. A total of 2500 gallons were used during the jetting process. The report for BRRDF jetting 
and televising is provided as Attachment D. 

January 2.7

February 4.7

March 2

April 5.8

May 8.75

June 5.4

July 6.9

August 4.75

September 12.2

October 6.5

November 0.4

December 2.47

Total 62.57

2019 Precipitation (inches)
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Leachate jetting BRRDF 
 
Leachate Head Well Monitoring 
Leachate head wells are monitored by MCSWD staff on a quarterly basis. The site’s monitoring 
records indicate that the leachate head wells were mostly dry during 2019. Please note that data 
before September was not included. The previous MCSWD Environmental Technician left 
employment with Marathon County mid-year. The data before September 2019 was misplaced 
during the transition period. 

 

Bluebird Ridge Recycling and Disposal Facility - 4228 

Leachate Head Well Monitoring 
Sample Point Date Depth to Bottom Depth to Liquid Total Liquid 

LHM-1 NA NA NA NA
LHM-2 NA NA NA NA
LHM-3 NA NA NA NA
LHM-4 NA NA NA NA
LHM-5 NA NA NA NA
LHM-6 NA NA NA NA
LHM-7 NA NA NA NA
LHM-8 NA NA NA NA

Sample Point Date Depth to Bottom Depth to Liquid Total Liquid 
LHM-1 NA NA NA NA
LHM-2 NA NA NA NA
LHM-3 NA NA NA NA
LHM-4 NA NA NA NA
LHM-5 NA NA NA NA
LHM-6 NA NA NA NA
LHM-7 NA NA NA NA
LHM-8 NA NA NA NA

Sample Point Date Depth to Bottom Depth to Liquid Total Liquid 
LHM-1 9/3/2019 NA Dry 0
LHM-2 9/3/2019 NA Dry 0
LHM-3 9/3/2019 NA Dry 0
LHM-4 9/3/2019 NA Dry 0
LHM-5 9/3/2019 NA Dry 5"
LHM-6 9/3/2019 NA Dry 0
LHM-7 9/3/2019 NA Dry 0
LHM-8 9/3/2019 NA Dry 0

Sample Point Date Depth to Bottom Depth to Liquid Total Liquid 
LHM-1 12/18/2019 NA Dry 0
LHM-2 12/18/2019 NA Dry 0
LHM-3 12/18/2019 NA Dry 0
LHM-4 12/18/2019 NA Dry 0
LHM-5 12/18/2019 NA Dry 0
LHM-6 12/18/2019 NA Dry 0
LHM-7 12/18/2019 NA Dry 0
LHM-8 12/18/2019 NA Dry 0
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Leachate Sampling 
Leachate sampling and analytical analysis BRRDF LST-101 was conducted in April and October 
2019 by Northern Lakes Services (NLS).  VOCs and metals were sampled semi-annually and semi-
volatile organics were sampled and tested in April only. Sampling results show a variety of 
compounds present that are consistent with previous sampling results. Full results are available on 
the WDNR Groundwater and Environmental Monitoring System (GEMS) database and are 
maintained in site files.  Conductivity and pH values reported in 2019 are summarized below. 
 

Leachate 2019 

Conductivity pH 

umho/cm S.U. 
LST-101 April 11,200 7.55 

October 12850 7.61 

 
Storm Water Management 
The biofilter stormwater collection and infiltration system located north of Phases 1 and 2 was 
periodically checked and inspected for signs of failure, erosion and/or operational problems. The 
bio-filter and infiltration basin preformed as designed and lost no structural integrity. A small 
temporary runoff basin exists in the southwest corner of the cell. This basin is continually 
monitored to ensure it remains operational to discharge runoff from the west side of Phase 3 and 4 
to the stormwater ditch located on the south side of the active site. This runoff ultimately drains to 
the biofilter stormwater collection and infiltration system. No storm water left the site. 
 
In accordance with Condition 21 of the Plan of Operation, an annual stormwater inspection was 
performed June 12, 2019. This included the outfall to the bio-filter and general inspection of ditches 
associated with BRRDF. This inspection and quarterly visual inspections are provided in 
Attachment E.  
 
Groundwater Monitoring & Analysis 
Environmental monitoring at the BRRDF is conducted and reported as specified in the January 31, 
2013 Plan of Operation Approval. The three year assessment will be submitted this year for the 
period covering 2017 to 2019. This assessment can be found in Attachment H.  
 
Private Well Monitoring 
Water supply wells, as defined in the Plan of Operation Approval and located on properties adjacent 
to or in the vicinity of the landfill, were sampled in April and October.  The collection of samples 
from these wells was performed in conjunction with the Area A private wells routine monitoring 
program. Analytical results and explanations, where necessary, were reported to the private well 
owners. Results of the down-gradient wells having WDNR well ID numbers were submitted 
electronically to the WDNR’s GEMS.   
 
No exceedances of NR 140 Groundwater Quality Standards or NR 812 Drinking Water Standards 
were reported in the samples collected from the private wells.  The private water supply well 
samples analyzed in 2019 met the parameters identified in the site’s monitoring plan for safe 
drinking water standards and no exceedances were recorded. During 2018, a low-level (estimated 
between limit of quantitation and the limit of detection) detection of tetrachloroethene (PCE) and 
acetone were reported in a sample collected from private well PW-68. This PCE was detected again 
in April of 2019, but not in October of 2019. Additionally, in 2018 a low-level detection of 
dichlorofluoromethane was reported in a sample collected from private well PW-27. PW-27 did not 
have any detects in 2019 in either sampling month.  Private well results can be found in Attachment 
F.  
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Groundwater Monitoring 
Please refer to the 2017 – 2019 three year groundwater assessment for more detailed information 
about site groundwater conditions and status. This assessment is attachment H of this report. 
Groundwater wells associated with BRRDF were sampled in April and October.  The samples were 
analyzed by Northern Lake Service Laboratory.  Exceedances more than well-specific Prevention 
Action Limits (PALs) and NR 140 PALs are summarized below.    
 

 
 

 
 
Indicator parameters which include alkalinity, hardness and conductivity, were reported above 
well specific PALs at wells R59P and R59WT during 2019.  The exceedance reports submitted to the 
WDNR for sampling events in April and October 2019 are provided in Attachment G. 
 
Indicator parameters hardness, alkalinity and specific conductance concentrations are exhibiting 
increasing trends at the BRRDF upgradient well nest R59WT/P. Wells upgradient of R59WT/P 
include the Area A Landfill wells R13R and R35. Well R35 has also reported well-specific 
exceedances for specific conductance with an increasing trend in specific conductance 
concentrations. Well R13R has recorded specific conductance between 1,310 to 1,410 umho/cm 
during the three year period from 2017 to 2019. The increase in concentrations at the R59WT/P 
well nest may be associated with the elevated readings for these parameters occurring upgradient 
of this well nest in the VOC plume.  
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SURFACE EMISSION MONITORING REPORTS 
 
  











































CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION
REPORT

LANDFILL NAME:   Marathon County Landfill - Area A                           

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce the calibration gas into the probe.
Stable reading =    500      ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds):            0.0                ppm (1)

2. Downwind Reading (highest in 30 seconds):       0.0                ppm (2)

Calculate Background Value:
(1) + (2)

2

Background =    0.0          ppm

PERFORMED BY: Jalen Thomas          TIME:   10:00 AM    DATE:  9/4/2019



CALIBRATION PRECISION TEST RECORD

LANDFILL NAME:  Marathon County Landfill - Area A                             

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137

MEASUREMENT #1:

Meter Reading for Zero Air:                   0.0        ppm (1)

Meter Reading for Calibration Gas:           490       ppm (2)

MEASUREMENT #2:

Meter Reading for Zero Air:                 0.0        ppm (3)

Meter Reading for Calibration Gas:              488       ppm (4)

MEASUREMENT #3:

Meter Reading for Zero Air:                   0.0       ppm (5)

Meter Reading for Calibration Gas:                489       ppm (6)

CALCULATE PRECISION:

[500 - (2)] + [500 - (4)] + [500 - (6)]  x      1     x  100
3      500        1

=   2.2       % (must be less than 10%)

PERFORMED BY: Jalen Thomas        TIME: 10:00 AM DATE: 9/4/2019



INSTRUMENT RESPONSE TIME TEST RECORD

LANDFILL NAME:   Marathon County Landfill - Area A                             

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137 

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas:          483         ppm

90% of the Stabilized Reading:      434.7        ppm

Time to Reach 90% of Stabilized reading
After switching from Zero Air to
Calibration Gas                   3.8           seconds (1)

MEASUREMENT #2:

Stabilized Reading Using Calibration Gas:      484          ppm

90% of the Stabilized Reading:       435.9          ppm

Time Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                    3          seconds (2)

MEASUREMENT #3:

Stabilized Reading Using Calibration Gas:       480          ppm

90% of the Stabilized Reading:       432           ppm

Time to Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                     3.5         seconds (3)

CALCULATE RESPONSE TIME:
(1) + (2) + (3)

3

=   3.43         SECONDS (MUST BE LESS THAN 30 SECONDS)

PERFORMED BY: Jalen Thomas        TIME:     10:00 AM DATE: 9/4/2019 _



DAILY SURFACE MONITORING LOG

PERFORMED BY:  Jalen Thomas

START TIME:  10:00 AM

DATE: 9/4/2019_

LANDFILL NAME:    Marathon County Landfill - Area A 

Location Identifier
of Leak

Location and Time Concentration of
Leak (ppm)

No detections on site





CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION
REPORT

LANDFILL NAME:   Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce the calibration gas into the probe.
Stable reading =    500      ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds):            0.0                ppm (1)

2. Downwind Reading (highest in 30 seconds):       2.5                ppm (2)

Calculate Background Value:
(1) + (2)

2

Background =    1.25          ppm

PERFORMED BY: Jalen Thomas          TIME:   11:00 AM    DATE:  9/25/2019



CALIBRATION PRECISION TEST RECORD

LANDFILL NAME:  Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137 

MEASUREMENT #1:

Meter Reading for Zero Air:                   0.0        ppm (1)

Meter Reading for Calibration Gas:           488       ppm (2)

MEASUREMENT #2:

Meter Reading for Zero Air:                 0.0        ppm (3)

Meter Reading for Calibration Gas:              490       ppm (4)

MEASUREMENT #3:

Meter Reading for Zero Air:                   0.0       ppm (5)

Meter Reading for Calibration Gas:                490       ppm (6)

CALCULATE PRECISION:

[500 - (2)] + [500 - (4)] + [500 - (6)]  x      1     x  100
3      500        1

=   2.1       % (must be less than 10%)

PERFORMED BY: Jalen Thomas        TIME: 11:00 AM                     DATE: 9/25/2019



INSTRUMENT RESPONSE TIME TEST RECORD

LANDFILL NAME:   Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137 

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas:          480         ppm

90% of the Stabilized Reading:      432        ppm

Time to Reach 90% of Stabilized reading
After switching from Zero Air to
Calibration Gas                   3.5           seconds (1)

MEASUREMENT #2:

Stabilized Reading Using Calibration Gas:      480          ppm

90% of the Stabilized Reading:       432          ppm

Time Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                    3.5          seconds (2)

MEASUREMENT #3:

Stabilized Reading Using Calibration Gas:       482          ppm

90% of the Stabilized Reading:       433.8           ppm

Time to Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                     3.5         seconds (3)

CALCULATE RESPONSE TIME:
(1) + (2) + (3)

3

=   3.5         SECONDS (MUST BE LESS THAN 30 SECONDS)

PERFORMED BY: Jalen Thomas        TIME:     11:00 AM DATE: 9/25/2019 
_



DAILY SURFACE MONITORING LOG

PERFORMED BY:  Jalen Thomas

START TIME:  11:00 AM

DATE: 9/25/2019_

LANDFILL NAME:    Marathon County Landfill - Area B & Blue Bird Ridge

Location Identifier
of Leak

Location and Time Concentration of
Leak (ppm)

No detections on site







CALIBRATION PROCEDURE AND BACKGROUND DETERMINATION
REPORT

LANDFILL NAME:   Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137

Calibration Procedure

1. Allow instrument to internally zero itself while introducing zero air.

2. Introduce the calibration gas into the probe.
Stable reading =    500      ppm

3. Adjust meter to read 500 ppm.

Background Determination Procedure

1. Upwind Reading (highest in 30 seconds):            0.0                ppm (1)

2. Downwind Reading (highest in 30 seconds):       15               ppm (2)

Calculate Background Value:
(1) + (2)

2

Background =    7.5          ppm

PERFORMED BY: Jalen Thomas          TIME:   8:00  AM    DATE:  12/24/2019



CALIBRATION PRECISION TEST RECORD

LANDFILL NAME:  Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137 

MEASUREMENT #1:

Meter Reading for Zero Air:                   0.0        ppm (1)

Meter Reading for Calibration Gas:           485       ppm (2)

MEASUREMENT #2:

Meter Reading for Zero Air:                 0.0        ppm (3)

Meter Reading for Calibration Gas:              487       ppm (4)

MEASUREMENT #3:

Meter Reading for Zero Air:                   0.0       ppm (5)

Meter Reading for Calibration Gas:                486       ppm (6)

CALCULATE PRECISION:

[500 - (2)] + [500 - (4)] + [500 - (6)]  x      1     x  100
3      500        1

=   2.8       % (must be less than 10%)

PERFORMED BY: Jalen Thomas        TIME: 8:00 AM                     DATE: 12/24/2019



INSTRUMENT RESPONSE TIME TEST RECORD

LANDFILL NAME:   Marathon County Landfill - Area B & Blue Bird Ridge

INSTRUMENT MAKE:Thermo Fisher MODEL: TVA100B-81020 S/N: 0115238137 

MEASUREMENT #1:

Stabilized Reading Using Calibration Gas:          484         ppm

90% of the Stabilized Reading:      435.6        ppm

Time to Reach 90% of Stabilized reading
After switching from Zero Air to
Calibration Gas                   3.5           seconds (1)

MEASUREMENT #2:

Stabilized Reading Using Calibration Gas:      485          ppm

90% of the Stabilized Reading:       436.5          ppm

Time Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                    4.0         seconds (2)

MEASUREMENT #3:

Stabilized Reading Using Calibration Gas:       485         ppm

90% of the Stabilized Reading:       436.5          ppm

Time to Reach 90% of Stabilized Reading
After switching from Zero Air to
Calibration Gas                     4.0       seconds (3)

CALCULATE RESPONSE TIME:
(1) + (2) + (3)

3

=   3.83         SECONDS (MUST BE LESS THAN 30 SECONDS)

PERFORMED BY: Jalen Thomas        TIME:     8:00 AM  DATE: 12/24/2019 
_



DAILY SURFACE MONITORING LOG

PERFORMED BY:  Jalen Thomas

START TIME:  8:00 AM

DATE: 12/24/2019_

LANDFILL NAME:    Marathon County Landfill - Area B & Blue Bird Ridge

Location Identifier
of Leak

Location and Time Concentration of
Leak (ppm)

N/a
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ATTACHMENT D 
 

2019 BRRDF LEACHATE LINE JETTING AND TELEVISING REPORT   



 1772 S Vandenberg Road
Green Bay, Wisconsin 54311
920-468-7074 | info@northernpipeinc.com

Marathon County Landfill
Leachate Cleaning 

 6/10/2019 - 6/12/2019
Vactor w/ 1,200' of 3/4'' hose

CLEANOUT PIPE TOTAL FT JETTED FT JETTED TOTAL
ACCESS POINT SIZE LENGTH (FT) (S) (N) JETTED COMMENTS

1 8 1,180            285             540             825        Stops at 285' from South and 540' from North
2 6 1,040            750             340             1,090    Overlap achieved - line is good
3 6 1,040            1,040          -              1,040    Jetted from south, line is good
4 8 1,180            170             1,100          1,270    Stops at 170' from South, overlap achieved from North
5 6 1,040            825             315             1,140    Overlap achieved - line is good
6 6 1,040            600             540             1,140    Overlap achieved - line is good
7 8 460                330             -              330        Stops at 330' from West

Gas Condensate Line 280                -              -              280        Line is good
7,260            7,115    

3,000 gallons of water used

CLEANOUT PIPE TOTAL FT JETTED FT JETTED TOTAL
ACCESS POINT SIZE LENGTH (FT) (E/S) (W/N) JETTED COMMENTS

1 12 660                660             -              660        From B1E - line is good
2 12 500                500             -              500        From B2S - line is good
3 12 505                505             -              505        From B3S - line is good
4 12 510                510             -              510        From B4S - line is good
5 12 660                660             -              660        From B5S - line is good
6 12 280                280             -              280        From B6E - line is good
7 12 850                850             -              850        From B7S - line is good
8 12 875                875             -              875        From B8S - line is good
9 12 305                305             -              305        From B9E - line is good

10 12 840                840             -              840        From B10S - line is good
11 12 795                795             -              795        From B11S - line is good
12 12 270                270             -              270        From B12E - line is good
13 12 750                750             -              750        From B13S - line is good
14 12 725                725             -              725        From B14S - line is good

8,525            8,525    
5,500 gallons of water used

CLEANOUT PIPE TOTAL FT JETTED FT JETTED TOTAL
ACCESS POINT SIZE LENGTH (FT) (N) (S) JETTED COMMENTS
LCR 12 TO LCR 11 6              1,180               600               600      1,200 Overlap achieved - line is good
LCR 8 TO LCR 9 6              1,144               600               600      1,200 Overlap achieved - line is good
LCR 10 TO LOOP 7 6                 650               404               276         680 Overlap achieved - line is good
LCR 4 TO LCR 6 6              1,070               600               600      1,200 Overlap achieved - line is good
LCR 2 TO LCR 3 6              1,020               600               600      1,200 Overlap achieved - line is good
LCR 5 TO LOOP 1 6                 395               395                  -           395 Overlap achieved - line is good

5,459            5,875    
2,500 gallons of water used

BLUE BIRD RIDGE

AREA A

AREA B
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2019 ANNUAL STORMWATER INSPECTION REPORT 
 
  













  

 

ATTACHMENT F 
 

EXCEEDANCE REPORTS FOR AREA A & BRRDF PRIVATE WELL MONITORING 
APRIL AND OCTOBER 2019 

 
  



















































































































































































  

 

ATTACHMENT G 
 

EXCEEDANCE REPORTS FOR BRRDF GROUNDWATER MONITORING 
APRIL AND OCTOBER 2019 
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2017 to 2019 THREE YEAR GROUNDWATER ASSESSMENT 
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REPORT CERTIFICATION 

I, John C. Oswald, hereby certify that I am a licensed professional geologist in the State of Wisconsin in 

accordance with the requirements of ch. GHSS 2, Wis. Adm. Code; that the preparation of this document has not 

involved any unprofessional conduct as detailed in ch. GHSS 5, Wis. Adm. Code; and that, to the best of my 

knowledge, all information contained in this document is correct and the document was prepared in compliance 

with all applicable requirements in chs. NR 500 to 538, Wis. Adm. Code. 

John C. Oswald, P.G.  No. 1126-13 

Name 

Operations Director/Senior Hydrogeologist 

Title 
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1.0 INTRODUCTION 

1.1 BACKGROUND INFORMATION 

The report provides a three year summary of groundwater quality conditions at the closed Area A Landfill, Area B 

Landfill, and Bluebird Ridge Recycling and Disposal Facility (BRRDF) Landfill, located in Marathon County, for the 

years 2017 through 2019. Marathon County Solid Waste Department (MCSWD) owns, operates, and manages 

the closed Area A Landfill, Area B Landfill and the BRRDF, with MCSWD staff directing all facets of the operation. 

Area A is a 27.3-acre closed landfill that accepted and disposed of waste from December 1980 until December 

1993. Area B Landfill is a 32-acre active landfill which opened in 1993 and is located north of Area A. The Area B 

Landfill is scheduled for closure in 2021. The BRRDF began receiving waste in July 2014 and is situated on the 

southeast corner of the 574 acre site owned by the MCSWD. The MCSWD property is located along the north 

side of State Highway 29, in the Town of Ringle, Wisconsin. 

This report meets the three year groundwater assessment requirements of Condition No. 35 of the Wisconsin 

Department of Natural Resources (WDNR) January 31, 2013 Plan of Operation for BRRDF. The content of this 

report is also based on subsequent correspondence between MCSWD personnel and the WDNR. Condition No. 

35 states: 

Annual reports should include an assessment every third year of groundwater and other environmental 

monitoring data that may identify trends supporting conclusions or recommendations in the annual report, 

explain outliers in data, or reason other observations the data presents with regard to the landfill and its 

impact locally on the environment. This report should provide an evaluation of the changes in 

groundwater characteristics or quality at the facility. The evaluation should address, at a minimum, 

groundwater flow direction, velocity, trends in groundwater quality, as well as the need for additional 

monitoring program improvements and the need for remedial actions, if warranted. (The RD&D and OSP 

plans require annual reporting that maybe summarized for the gas and leachate systems environmental 

monitoring assessment). A professional geologist shall certify this environmental monitoring assessment 

in accordance with s. NR 500.05, Wis. Adm. Code. 

1.2 GROUNDWATER MONITORING AND ANALYSIS 

MCSWD has a total of 90 groundwater monitoring wells for monitoring; 45 wells are monitored as part of the Area 

A Landfill monitoring network, 25 wells are monitored as part of the Area B Landfill monitoring network, and 20 

wells are monitored as part of the BRRDF monitoring network. Of the 90 groundwater monitoring wells, 4 wells 

are monitored for both the Area A Landfill and the BRRDF. The groundwater monitoring regimen for Area A and 

Area B Landfills were conducted according to the February 7, 2013 WDNR approved groundwater, lysimeter and 

leachate monitoring plans. The groundwater monitoring program for BRRDF was conducted according to the 

January 31, 2013 WDNR approved environmental monitoring plan. Per the approved monitoring plans, the 

groundwater wells in the approved monitoring plans are sampled semiannually in April and October. Sampling 

and laboratory analysis are conducted by personnel from Northern Lake Service, Inc. (NLS) of Crandon, 

Wisconsin. 

Six additional groundwater monitoring wells were installed for the BRRDF in 2018 as part of the proposed 

expansion of BRRDF but have not yet been included in the approval environmental monitoring program for 

BRRDF. The baseline analytical results from these 6 new expansion wells are not discussed as part of this three 

year groundwater assessment.  
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The analytical results were compared to Wisconsin Administrative Code (WAC) NR 140 Groundwater Quality 

Standard Preventive Action Limits (PALs) and Enforcement Standards (ESs) and well-specific indicator PALs 

provided in the respective approved monitoring plans. Sampling results with concentrations at or above the NR 

140 Groundwater Quality Standards or the well-specific indicator PALs during the 2017 to 2019 period are 

summarized on Table 1 and Table 2, respectively. Groundwater monitoring results and exceedances were 

submitted electronically by NLS to the WDNR’s Groundwater Environmental Monitoring System (GEMS) at the 

conclusion of each sampling period. The following is a summary of the groundwater quality exceedances reported 

at each respective landfill from 2017 to 2019.  
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2.0 GROUNDWATER QUALITY ANALYSIS 

2.1 AREA A LANDFILL 

WDNR License No. 2892 

Exceedances of the NR 140 Groundwater Quality Standards were reported for several volatile organic 

compounds (VOCs) in groundwater samples collected at Area A downgradient monitoring wells R12R, R13R, 

R38, R38A, R47 and R50P during the 2017 to 2019 period. The following volatile organic compounds (VOCs) 

were reported above their respective NR 140 PAL at the monitoring wells noted on Table 1: tetrachloroethene 

(PCE), trichloroethene (TCE) and vinyl chloride (VC). Concentrations of PCE and TCE decreased in samples 

collected from well R12R during 2017-2019. At well R13R, concentrations of PCE have exhibited a decreasing 

trend since 2011. Concentrations of TCE at R13R have shown a decreasing trend since 2013 but has recently 

exhibited some upward fluctuations in concentrations. VC concentrations at well R13R have been decreasing 

since 2011 but has recently exhibited one upward fluctuation in concentration (October 2019) during the three 

year period. The most elevated concentrations of these constituents on the MCSWD property are reported at 

R13R. Concentrations of PCE remained relatively stable while TCE concentrations decreased in samples 

collected from well R38. Well R38A reported a single PCE exceedance (April 2018) from 2017 to 2019. 

Concentrations for PCE and TCE in samples collected from well R47 have exhibited decreasing trends during the 

three year period. At piezometer R50P, concentrations of PCE have remained relatively stable to slightly 

decreasing while TCE concentrations have decreased from 2017 to 2019. The groundwater quality exceedances 

are associated with a plume of chlorinated VOCs that extends from the eastern side the Area A Landfill to the 

southeast toward well R-66WT where it generally dissipates. This plume of VOC impacted groundwater has been 

documented since the late 1980s and the margins of the plume appear to be generally stationary or receding 

based on the well-specific VOC groundwater trends and results at wells adjacent to the plume. 

Specific conductance has exceeded the well-specific PAL in samples collected from well R35 during each 

monitoring event for this three year period (see Table 2). Specific conductance at well R35 has doubled in 

concentration since 2016. Specific conductance measurements in monitoring wells (R36, R41, R59WT and R59P) 

in the vicinity of well R35 are also exhibiting increasing trends. The most elevated specific conductance readings 

in the on-site monitoring wells have been recorded at well R13R which is located between the Area A Landfill and 

monitoring well R35. Specific conductance at wells R59WT and R59P, which located are downgradient of well 

R35, have also more than doubled since 2015. Hardness and alkalinity are also increasing at wells R59WT and 

R59P. An apparent groundwater mound centered around well R35 appears to correlate with a bedrock ridge or 

pinnacle in this area. Yet the elevated specific conductance concentrations appear to be migrating through this 

mound from the well R13R area. Despite the migration of the specific conductance in this area, PCE and TCE 

have not been detected in samples collected at wells R35, R59WT or R59P. The cause of the increasing specific 

conductance is somewhat unclear given the groundwater mound in this area but likely correlates with the elevated 

concentrations reported at well R13R. The groundwater samples collected at R13R have been impacted by the 

plume associated with the Area A Landfill.  

2.2 AREA B LANDFILL 

WDNR License No. 3338 

Groundwater quality in the vicinity of the Area B Landfill generally remains consistent with historical data with the 

following exceptions. Exceedances of the WAC NR 140 PAL were reported for nitrite + nitrate as nitrogen (N+N) 

in samples collected from downgradient wells R27, R45 and R52 during the three year period. The concentrations 

of N+N at well R27 have exhibited an increasing trend since 2013 and reached a historical high concentration for 
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this well in October 2019. Historical N+N concentrations collected from well R45 initially rose in 2004 and has 

fluctuated between 0.6 and 2.2 mg/L but has generally remained below the PAL of 2.0 mg/L. More recent 

concentrations at R45 have met or marginally exceeded the PAL in October 2017 and from October 2018 to 

October 2019. N+N concentrations in samples collected from well R52 have been historically below the PAL with 

a one-time exceedance at the PAL in October 2017.  

Analytical data from groundwater monitoring wells located upgradient of the Area B Landfill (R20AR and R30) 

were reviewed to assess historical N+N concentrations. N+N concentrations in samples collected from these 

upgradient wells were detected below the PAL of 2.0 mg/L. N+N concentrations in samples collected from wells 

R20AR and R30 have historically been reported below 1.0 mg/L. However, N+N has exhibited an increasing trend 

in samples collected from upgradient well R20AR but the concentrations remain below the downgradient well 

concentrations and the NR 140 PAL. 

The Private Wells Water Quality viewer available on the UW Stevens Point Center for Watershed Science and 

Education website (https://www.uwsp.edu/cnr-ap/watershed/Pages/wellwaterviewer.aspx) showed background 

nitrate concentrations upgradient and downgradient of the Area B Landfill were at or below 2.0 mg/L. However, 

nitrate concentrations upgradient of the Area B Landfill by approximately 3 miles have been reported greater than 

10 mg/L. 

Based on the levels of N+N at monitoring wells upgradient of the Area B Landfill, the concentrations of N+N in 

samples collected from the monitoring wells downgradient of the Area B Landfill are likely attributable to activities 

associated with the Area B Landfill.    

An exceedance of the well specific standard for hardness occurred in the sample collected from downgradient 

well R52 in October 2017. Concentrations of hardness at well R52 have exhibited a slight increasing trend since 

approximately 2009. However, concentrations since 2015 have stabilized and have mostly remained below the 

well-specific PAL of 290 mg/L. The hardness exceedance appears to have been an anomaly.  

2.3 BLUEBIRD RIDGE RDF 

WDNR License No. 4228 

As noted above under the Area A Landfill discussion, PCE and TCE concentrations exceeded the NR 140 PAL in 

samples collected from piezometer R50P during the three year period. The well is located to the 

southwest/sidegradient of the BRRDF and concentrations of these constituents are associated with the 

documented plume of chlorinated constituents that originated from the area east of the Area A Landfill. This well 

is sampled jointly for both the Area A Landfill and the BRRDF.  

Alkalinity, hardness and specific conductance were reported above well-specific PAL standards in samples 

collected at wells R59WT and R59P during the three year period. One-time exceedances also occurred for 

hardness at wells R54, R55WTR and R68P from 2017 to 2019. The hardness concentrations and specific 

conductance readings at wells R59WT and R59P have been increasing since 2015. Concentrations of alkalinity 

and specific conductance readings at well R13R immediately downgradient of the Area A Landfill are two to three 

times higher than the levels of these constituents at R59WT. Well R35, located between R13R and R59WT and 

hydraulically upgradient of well R59WT, has also exhibited increasing specific conductance concentrations since 

2016 with levels slightly higher than those reported at R59WT. Well R59WT is situated on the opposite side of a 

groundwater mound that includes well R13R and may be hydraulically downgradient of the area near R13R. The 

cause of the elevated specific conductance and other indicator parameters are likely associated with the elevated 

plume of specific conductance that appears to be migrating to the southeast. No VOCs have been detected for 

the constituents of concern (associated with the Area A contaminant plume) in samples collected from wells 

R59WT and R59P or well R35. 
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3.0 GROUNDWATER ELEVATIONS AND FLOW ANALYSIS 

Groundwater elevations are measured across the site during the semiannual groundwater monitoring events. 

Over the 2017-2019 period, the groundwater flow direction was consistent with historical data. In general, the 

direction of shallow groundwater flow across the site is from the northwest to the southeast. A 

northwest/southeast trending groundwater mound occurs along a bedrock ridge that extends from the eastern 

portion of the Area A Landfill toward the northwestern edge of the BRRDF. Along this mound, the groundwater 

appears to flow to the northeast (north of the mound) and to the southwest (south of the mound) before gradually 

turning to the east (north of the mound) and to the southeast (south of the mound). The localized groundwater 

flow direction under the Area B Landfill is generally west-northwest to east-southeast, which is likely a result of the 

groundwater mound discussed above, located south of the Area B Landfill.  The direction of shallow groundwater 

flow under the BRRDF is generally northwest to southeast.  

The water table elevations recorded across the site in 2019 were generally higher (approximately 2-5 feet) 

compared to the previously recorded high water table elevations in April 2016. The groundwater velocity 

calculated for the 2017 to 2019 period was consistent with historical data. Based on the October 2019 elevation 

data, groundwater velocities calculated across the MCSWD property ranged from approximately 0.08 to 0.25 

ft/day. The groundwater velocity was approximately 0.08 ft/day across the majority of the site, approximately 0.12 

ft/day across the BRRDF area and approximately 0.25 ft/day across the area west of the BRRDF. 
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4.0 OTHER ENVIRONMENTAL MONITORING 

4.1 GAS MIGRATION MONITORING 

A review of gas probe measurements collected quarterly during the three year period from 2017 through 2019 at 

the BRRDF, Area A and Area B Landfills indicate no evidence of gas migration based on the methane readings. 

One gas probe (GP-101 of BRRDF) reported a percent methane reading of 0.1% on January 23, 2019 but all 

other methane readings from 2017 through 2019 were non-detectable.  

4.2 LEACHATE MONITORING 

The leachate monitoring regimen for Area A and Area B Landfills were conducted according to the February 7, 

2013 approved environmental monitoring plans. The leachate monitoring program for BRRDF was conducted 

according to the January 31, 2013 approved environmental monitoring plan. Measurements and sampling results 

of the leachate monitoring network during the three year period were consistent with historical data. 
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5.0 SUMMARY AND RECOMMENDATIONS 

Most of the reported exceedances of the WAC NR 140 Groundwater Quality Standards at the three landfills occur 

in samples collected from the Area A Landfill monitoring wells. The constituents are associated with the plume of 

chlorinated compound impacted groundwater that has been present since the late 1980s. The margins of the 

plume are stationary to receding based on PCE and TCE results at wells on the plume periphery. The overall 

general concentrations of health-related constituents reported at wells within the core of the plume are also stable 

to decreasing.  

N+N exceedances of NR 140 Groundwater Quality Standards at two Area B Landfill downgradient wells have 

continued during the three year period. Upgradient wells R20AR and R30 have reported historical N+N 

concentrations below 1.0 mg/L. The upgradient well R20AR has exhibited an increasing trend in N+N 

concentrations but the concentrations are still below the downgradient well concentrations and the NR 140 PAL. 

As a result, the elevated N+N downgradient of the Area B Landfill appears to be attributable to the Area B Landfill. 

The N+N concentrations downgradient of the Area B Landfill will continue to be monitored to further assess the 

current trends. 

Indicator parameters hardness, alkalinity and specific conductance concentrations are exhibiting increasing trends 

at the BRRDF upgradient well nest R59WT/P. Wells upgradient of R59WT/P include the Area A Landfill wells 

R13R and R35. Well R35 has also reported well-specific exceedances for specific conductance with an increasing 

trend in specific conductance concentrations. Well R13R has recorded specific conductance between 1,310 to 

1,410 umho/cm during the three year period. The increase in concentrations at the R59WT/P well nest may be 

associated with the elevated readings for these parameters occurring upgradient of this well nest in the VOC 

plume.  

Based on the data collected through 2019, ongoing monitoring in accordance with each landfill’s WDNR approved 

monitoring program is recommended. Additional analysis of the groundwater quality was submitted as part of the 

Proposed BRRDF Expansion Feasibility Report in February 2019 and subsequent addendums in November 2019 

and March 2020. 
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6.0 LIMITATIONS 

The work product included in the attached was undertaken in full conformity with generally accepted professional 

consulting principles and practices and to the fullest extent as allowed by law we expressly disclaim all warranties, 

express or implied, including warranties of merchantability or fitness for a particular purpose. The work product 

was completed in full conformity with the contract with our client and this document is solely for the use and 

reliance of our client (unless previously agreed upon that a third party could rely on the work product) and any 

reliance on this work product by an unapproved outside party is at such party's risk. 

The work product herein (including opinions, conclusions, suggestions, etc.) was prepared based on the 

situations and circumstances as found at the time, location, scope and goal of our performance and thus should 

be relied upon and used by our client recognizing these considerations and limitations. Cornerstone 

Environmental Group, LLC shall not be liable for the consequences of any change in environmental standards, 

practices, or regulations following the completion of our work and there is no warrant to the veracity of information 

provided by third parties, or the partial utilization of this work product. 
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Table 1 
Parameters that Exceed Current NR 140 Standards

Marathon County Solid Waste Department
Areas A, B, and Bluebird Ridge RDF

2017 - 2019

Parameter Unit

NR 140 

PAL

NR 140 

ES Well Date Result

Data 

Flags Exceedance

Area 

Designation

Within 

DMZ

Nitrate+Nitrite (dissolved) (mg/L) 2 10 R-27 04/18/2017 4.7 PAL B Y

10/17/2017 4.3 PAL B Y

04/18/2018 2.2 PAL B Y

10/23/2018 3.6 PAL B Y

10/14/2019 4.8 PAL B Y

R-45 10/17/2017 2.0 PAL B Y

10/23/2018 2.1 PAL B Y

04/3/2019 2.2 PAL B Y

10/14/2019 2.1 PAL B Y

R-52 10/16/2017 2.0 PAL B N

Tetrachloroethene (μg/L) 0.5 5 R-12R 04/18/2017 1.1 PAL A Y

10/17/2017 0.57 J PAL A Y

04/18/2018 0.56 J PAL A Y

10/23/2018 0.78 J PAL A Y

04/3/2019 0.71 J PAL A Y

10/16/2019 0.50 J PAL A Y

R-13R 04/18/2017 4.2 PAL A Y

10/17/2017 1.7 PAL A Y

04/18/2018 3.6 PAL A Y

10/23/2018 3.5 PAL A Y

04/3/2019 3.5 PAL A Y

10/15/2019 0.74 J PAL A Y

R-38 04/18/2017 0.84 PAL A Y

10/17/2017 1.0 PAL A Y

04/18/2018 0.95 PAL A Y

10/23/2018 1.1 J PAL A Y

04/3/2019 1.2 PAL A Y

10/16/2019 0.88 J PAL A Y

R-38A 04/18/2018 0.82 PAL A Y

R-47 04/18/2017 0.56 J PAL A N

10/17/2017 0.66 PAL A N

R-50P 04/17/2017 0.70 PAL A, BRRDF Y

10/16/2017 0.80 PAL A, BRRDF Y

04/17/2018 0.67 PAL A, BRRDF Y

10/22/2018 0.75 J PAL A, BRRDF Y

04/2/2019 0.64 PAL A, BRRDF Y

10/14/2019 0.57 J PAL A, BRRDF Y
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Table 1 
Parameters that Exceed Current NR 140 Standards

Marathon County Solid Waste Department
Areas A, B, and Bluebird Ridge RDF

2017 - 2019

Parameter Unit

NR 140 

PAL

NR 140 

ES Well Date Result

Data 

Flags Exceedance

Area 

Designation

Within 

DMZ

Trichloroethene (μg/L) 0.5 5 R-12R 4/18/2017 1.8 PAL A Y
4/18/2018 0.6 J PAL A Y
10/23/2018 0.86 J PAL A Y

04/3/2019 0.63 J PAL A Y

R-13R 4/18/2017 5.6 / 5.4 PAL A Y
10/17/2017 4.6 / 4.5 PAL A Y

04/18/2018 5.3 / 3.5 PAL A Y
10/23/2018 5.1 / 4.8 PAL A Y

04/3/2019 3.4 / 3.8 PAL A Y
10/15/2019 7.2 / 7.2 PAL A Y

R-38 04/18/2017 1.2 PAL A Y
10/17/2017 1.5 PAL A Y
4/18/2018 0.97 J PAL A Y
10/23/2018 1.3 J PAL A Y

04/3/2019 1.2 PAL A Y
10/16/2019 1.3 J PAL A Y

R-38A 4/18/2018 0.83 J PAL A Y

R-47 4/18/2017 0.81 J PAL A Y
10/17/2017 1.5 PAL A Y
4/18/2018 0.51 J PAL A Y

10/15/2019 0.63 J PAL A Y

R-50P 4/17/2017 0.54 J PAL A, BRRDF Y

10/16/2017 0.56 J PAL A, BRRDF Y

04/17/2018 0.50 J PAL A, BRRDF Y

Vinyl Chloride (μg/L) 0.02 0.2 R-12R 04/18/2017 0.17 J PAL A Y

R-13R 10/17/2017 0.19 J PAL A Y

10/15/2019 0.50 PAL A Y

Notes: Prepared by: TD

Checked by: LS

2. NR 140 PAL = Preventive Action Limit

3. NR 140 ES = Enforcement Standard

4. DMZ = Design Management Zone.  Wells are located within 150 feet of landfill footprint.  NR 140 ES does not apply within DMZ per NR 140.22(2)(b)(3). 

5. A = Area A, B= Area B and BRRDF = Bluebird Ridge Recycling and Disposal Facility

6. Dual results per monitoring event reports duplicate sample results.

1. J = Estimated concentration between the limit of detection and limit of quantitation.
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Table 2 
Parameters that Exceed Well Specific Standards

Marathon County Solid Waste Department
Areas A, B, and Bluebird Ridge RDF

2017 - 2019

Parameter Unit PAL ACL Well Date Result

Data 

Flags Exceedance

Area 

Designation

Within 

DMZ

Alkalinity (mg/L) 230 - R-59WT 04/18/2017 270 PAL (I) BRRDF N

10/17/2017 330 PAL (I) BRRDF N

04/18/2018 320 PAL (I) BRRDF N

10/23/2018 300 PAL (I) BRRDF N

04/3/2019 420 PAL (I) BRRDF N

10/15/2019 420 PAL (I) BRRDF N

230 - R-59P 04/18/2017 250 PAL (I) BRRDF N

10/17/2017 280 PAL (I) BRRDF N

04/18/2018 290 PAL (I) BRRDF N

10/23/2018 290 PAL (I) BRRDF N

04/3/2019 330 PAL (I) BRRDF N

10/15/2019 380 PAL (I) BRRDF N

Specific Conductance (umhos@25C) 470 - R-59WT 04/18/2017 505 PAL (I) BRRDF N

10/17/2017 621 PAL (I) BRRDF N

04/18/2018 614 PAL (I) BRRDF N

10/23/2018 577 PAL (I) BRRDF N

04/3/2019 682 PAL (I) BRRDF N

10/15/2019 712 PAL (I) BRRDF N

470 - R-59P 04/18/2017 498 PAL (I) BRRDF N

10/17/2017 531 PAL (I) BRRDF N

04/18/2018 522 PAL (I) BRRDF N

10/23/2018 542 PAL (I) BRRDF N

04/3/2019 593 PAL (I) BRRDF N

10/15/2019 667 PAL (I) BRRDF N

510 - R-35 04/18/2017 628 PAL (I) A Y

10/17/2017 559 PAL (I) A Y

04/18/2018 553 PAL (I) A Y

10/23/2018 718 PAL (I) A Y

04/3/2019 772 PAL (I) A Y

10/15/2019 774 PAL (I) A Y
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Table 2 
Parameters that Exceed Well Specific Standards

Marathon County Solid Waste Department
Areas A, B, and Bluebird Ridge RDF

2017 - 2019

Parameter Unit PAL ACL Well Date Result

Data 

Flags Exceedance

Area 

Designation

Within 

DMZ

Hardness (mg/L) 250 - R-68P 10/18/2017 260 PAL (I) BRRDF N

230 - R-59WT 04/18/2017 300 PAL (I) BRRDF N

10/17/2017 360 PAL (I) BRRDF N

04/18/2018 360 PAL (I) BRRDF N

10/23/2018 360 PAL (I) BRRDF N

04/3/2019 420 PAL (I) BRRDF N

10/15/2019 470 PAL (I) BRRDF N

230 - R-59P 04/18/2017 280 PAL (I) BRRDF N

10/17/2017 310 PAL (I) BRRDF N

04/18/2018 310 PAL (I) BRRDF N

10/23/2018 340 PAL (I) BRRDF N

04/3/2019 360 PAL (I) BRRDF N

10/15/2019 430 PAL (I) BRRDF N

420 - R-55WTR 04/19/2018 420 PAL (I) BRRDF N

290 - R-54 04/4/2019 290 PAL (I) BRRDF Y

290 - R-52 10/16/2017 300 PAL (I) B N

Notes: Prepared by: TD

1. J = Estimated concentration between the limit of detection and limit of quantitation Checked by: LS

2. PAL (I) = Preventive Action Limit for Indicator Parameters

3. ACL = Alternate Concentration Limit

4. DMZ = Design Management Zone. Wells are located within 150 feet of landfill footprint. NR 140 ES does not apply within DMZ per NR 140.22(2)(b)(3). 

5. A = Area A, B= Area B and BRRDF = Bluebird Ridge Recycling and Disposal Facility
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