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[bookmark: _Toc12542672][bookmark: _Toc16518720]Introduction
[bookmark: _Toc12542673]This Focused Feasibility Study (FFS) has been prepared by Barr Engineering Co. (Barr) on behalf of the Minnesota Pollution Control Agency’s (MPCA) Closed Landfill Program (CLP).
[bookmark: _Toc16518721]Purpose and Organization of Report
This report develops Remedial Action Objectives (RAO), screens remedial technologies, and develops and evaluates remedial alternatives for the Freeway Dump (Dump) and Freeway Landfill (Landfill). The Dump and Landfill, collectively referred to as the Site, are located in Burnsville, Dakota County, Minnesota (Figure 1-1). The Site setting and Site layout are shown on Figures 1-2 and 1-3 respectively. 
The current and anticipated Site conditions are outlined in the Focused Remedial Investigation Report (Barr, 2019). The Site is unique in that current site hydrogeological conditions are highly influenced by groundwater pumping at an adjacent rock quarry, and consideration has been given to both current conditions and the anticipated future conditions when the quarry pumping operations cease. 
Based on the results from investigations conducted to date, the MPCA has determined that additional waste management efforts are needed for the Landfill and Dump sites. As the Site conditions have been assessed, the MPCA has maintained on-going consultation with US Environmental Protection Agency (US EPA), Dakota County, the City of Burnsville, and other stakeholders. Although there is some variation between those parties as to a specific course of action for additional waste management at the site, all parties have been in agreement that additional waste management efforts are needed to address existing and anticipated future Site risks. This FFS has been developed to assess a range of alternatives for an interim remedial action to address containment and/or treatment of the waste at the Sites. 
This feasibility study is focused on addressing immediate impacts associated with the presence of waste. Wider-ranging topics, such as current or future groundwater conditions or surrounding land use (e.g., redevelopment, etc.), are beyond the scope of the FFS, but it is recognized that improved waste containment or removal from the Site will be an important component when wider risk pathways are evaluated and addressed in the future.  
[bookmark: _Toc12575444][bookmark: _Toc16518722]Organization of Report
The report is organized as follows: 
1.0 Introduction: describes the content and objectives of this report and provides general Site background information, including a description and brief history of each project area
2.0 Development of Remedial Action Objectives: identifies the Remedial Action Objectives (RAOs) and the Applicable and Relevant or Appropriate Requirements (ARARs) for the site
3.0 Identification and Screening of Technologies: identifies and screens relevant remedial technologies
4.0 Identification of Alternatives: identifies and develops remedial action alternatives
5.0 Alternative Analysis: individually and comparatively evaluates alternatives and recommends a remedy for the Site
6.0 Selected Remedy: describes the recommended remedy based on the alternative analysis
7.0 References: includes a summary of references cited in the report
[bookmark: _Toc12542674][bookmark: _Toc16518723]Site Background 
This section summarizes the site background, including Site description, history, nature and extent of waste, contaminant fate and transport, and risk evaluation. Additional information and a summary of previous investigations at the Site is provided in the Focused Remedial Investigation Report (RI Report; Barr, 2019). 
[bookmark: _Toc12542675][bookmark: _Toc16518724]Site Description
The Site comprises two project areas (Figure 1-3): the Dump and the Landfill. Multiple parcels are associated with the Site and are controlled by various ownership entities, including the R.B. McGowan Company, Inc., Freeway Transfer, Inc., Quarry Property, LLC, Michael B. McGowan, and Trustees of the Richard B. McGowan irrevocable Trust Agreement, dated October 22, 1997.. For the remainder of this report, those various entities will be referred to as the Site Owner. Property boundaries and ownership in the vicinity of the Site are shown on Figure 1-4.  
The limits of waste associated with both the Dump and Landfill extend beyond parcels owned by the Site Owner and onto adjacent properties, as shown on Figures 1-5 and 1-6. The following sections describe the two project areas.
[bookmark: _Toc12542676][bookmark: _Toc16518725]Freeway Dump
Freeway Dump is an unpermitted, inactive waste disposal area located at 11937 Interstate 35 W (Parcel ID: 02-03410-38-010), just north of the east service road for Interstate 35W and the Cliff Road interchange. The Dump is unlined and has a vegetated soil-covered, encompasses approximately 28 acres, and is currently used as a golf driving range. Two office trailers and one small building are located on the Property.
The majority of the Dump is a generally flat-top mound that sits above the surrounding wetland at elevations ranging from approximately 720 feet to 725 feet above mean sea level (MSL). The tee-box area of the driving range sits a little higher at approximately 730 feet MSL. The raised elevation of the Dump extends beyond the north and east boundaries of the Dump property. The surrounding wetland is located at an elevation ranging from approximately 700 feet MSL along the north perimeter to about 710 feet MSL to the southeast of the Dump. 
Based on review of historical aerial photographs and recent investigations (Barr, 2019), the extent of waste at the Dump is believed to extend onto several adjacent properties, as shown on Figure 1-4, including:
Allstate Self Storage facility owned by Burnsville Storage Company – MN LP, located south of the Dump. A Subaru auto dealership is located south of Burnsville Storage.
Interstate 35W (I-35W) right of way, located west of the Dump. Edward Kraemer and Sons quarry (Kraemer Quarry) is located west of I-35W.
Vacant land/wetlands owned by Northern States Power Company (Xcel Energy) and US Fish and Wildlife Service (USFWS), located north and east of the Dump.
The area of waste associated with the Dump (including waste present on neighboring properties) is approximately 34 acres and the estimated volume of waste is approximately 790,000 cubic yards. A cross section through the Dump is shown on Figure 1-7.
A historical dump site referred to as the “Astleford Dump” was located south of the Freeway Dump along the east side of the frontage road. While the exact dates of the Astleford Dump activity is unknown, based on aerial photos, the dump was potentially active in the 1950s and 1960s (Barr, 2019). Waste was observed in investigation locations south of the Site as part of the RI. Based on the location of those observations, combined with historical photograph review of the Freeway Dump operations, the delineation of the extent of waste between the two dumps is not determined. The waste extent is not defined to the south of the Site.
[bookmark: _Toc12542677][bookmark: _Toc16518726]Freeway Landfill
The Landfill is an MPCA-permitted unlined, soil-covered, inactive waste disposal area. The surrounding properties include a salt storage and distribution facility to the north, Interstate Highway 35W to the east, and Kraemer Quarry to the south. To the west of the Landfill is a former quarry, also owned by the Site Owner. 
The Landfill is located primarily on the following property parcels: 037-02-15600-00-010; 037-02-15600-00-060; 037-02-15600-00-020, 037-02-15600-02-010; 037-02-15600-00-030; 037-02-15600-00-040; and 037-02-15600-00-050 (Figure 1-4).
Prior to landfill operations commencing, the topography of the Landfill area likely varied from 696 to 705 feet MSL (Liesch, 1991). According to current Lidar survey data (Fugro and MDNR, 2011), the maximum elevation of the Landfill is approximately 750 feet MSL at its peak near the center of the property. The ground surface slopes downward in all directions to an elevation of approximately 700 feet MSL at the property limits. The average water level for the Minnesota River located north of the Landfill is approximately 692 feet MSL (calculated from 2015-present elevation data provide from US Army Corps of Engineers). The 100-year flood elevation is 716 feet MSL (FEMA, 2011), and the recorded historical river level extremes at the nearby Savage river gage are 719.40 feet on April 15, 1965 and 687.05 feet on October 29, 1976 (NWS, 2018).
The Kraemer Mining and Materials quarry is located approximately 1,000 feet west of the Dump and immediately south and southwest of the Landfill. The resource being mined in the quarry is the Prairie du Chien Group dolostone. Dewatering in the quarry (at an average reported rate of approximately 8.4 million gallons per day from 2010 to 2013 (Barr, 2015)) likely captures groundwater in the Prairie du Chien aquifer beneath the site, significantly depressing the water table from what it would be under natural conditions. Except for near the northern edge, waste is generally not in contact with groundwater at the Landfill, but models predict that condition will change when Kraemer Quarry operations and pumping cease (Barr, 2015).
Freeway Transfer Station is located on the east side of the Landfill property and currently operates as a waste processing, recycling, and hauling facility. The transfer station is located in a topographically depressed area at an elevation of approximately 710 feet MSL. For the purposes of the FFS, it is assumed that the transfer station will remain operational during the planned landfill closure activities. Other commercial activities on the Landfill properties include a gravel crushing operation in the quarry located to the west of the Landfill and a dumpster storage operation that is present on the Landfill. 
Based on review of historical aerial photographs and recent investigations (Barr, 2019), waste is present on all of the Site Owner parcels and appears to extend on to the salt storage and barge unloading facility owned by Port Marilyn LLC, located north of the Landfill. 
Approximately 5,300,000 cubic yards of waste are associated with the Landfill, covering approximately 140 acres (including waste present on neighboring properties). A cross section through the Landfill is shown on Figure 1-8.
[bookmark: _Toc12542678][bookmark: _Toc16518727]Site History
Based on historical landfill records, files provided by the MPCA, and historical aerial imagery the following approximate chronology of significant milestones has been developed for the Site (Barr, 2018).
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[bookmark: _Toc12542679][bookmark: _Toc16518728]Freeway Dump
The Dump property was purchased by Richard McGowan and his business partner sometime around 1960. Although it is not certain exactly when the dump became active and started receiving waste, some reports indicate that dumping began as early as 1960. A review of historical aerial photographs indicate that the Dump was active between 1960 and 1969. The Dump initially accepted ash from a nearby power plant and later accepted other refuse including municipal solid waste and construction waste (MPCA, 2017). Based on the soil borings completed during Phase A of the Remedial Investigation (Barr, 2018), it is estimated that less than 20% of the waste material in the Dump consists of ash. After the Dump ceased operating in 1969, the property remained largely unused until 1993, when the driving range operations began. Based on a review of aerial photographs, the storage facility buildings south of the dump were constructed between 1970 and 1979, and the storage facility buildings at the southeast corner of the dump were constructed between 1984 and 1990.  
[bookmark: _Toc12542680][bookmark: _Toc16518729]Freeway Landfill
The Landfill property is comprised of multiple parcels that were purchased from several different owners in the 1960s by Richard McGowan. Prior to Landfill operations, the area was mostly wetland and undeveloped, with the exception of farming activities visible in the 1937 aerial photo and a few small structures located north of the frontage road on the south bank of the Minnesota River, visible in the 1966 aerial photo. 
The Landfill began accepting waste in July of 1969 under a conditional use permit issued by the City of Burnsville. In October of 1971, the MPCA issued the Landfill a solid waste permit (No. SW 57). From a review of historical aerial photos, it appears that Landfill operations began in the northeast corner of the property and then expanded to the south. In the late 1970s and 1980s, environmental regulations were significantly updated in response to evolving knowledge about environmental contaminants and associated risks to human health and the environment. Landfill regulations were updated to require engineered liners and caps for new landfills. Based on concerns at the Site, the Landfill was added to the Superfund National Priorities List in 1986 (MPCA, 2015). Under the new regulations, landfill owners were requested to either make necessary upgrades to their facilities or to stop accepting waste. In 1990, Freeway Landfill stopped accepting waste. 
The landfill cover was constructed in two stages. A soil cover constructed over the inactive portion of the landfill (approximately 125 acres) was completed prior to the implementation of the 1988 MPCA Solid Waste Rules. Cover verification testing was completed in 1989 to confirm two feet of cover and additional fill was spread in deficient areas. A soil cover was constructed over the remaining active portion of the landfill (approximately 6 acres) in 1990 and eight gas-monitoring probes were installed at the Landfill in 1993 (Liesch, 1993). 
The Transfer Station was constructed in the late 1980s and operates on a 12-acre parcel bounded by the Freeway Landfill to the north, south, and west. The Transfer Station is currently in operation and has been since 1991 (Liesch, 1993). 
[bookmark: _Toc12542681][bookmark: _Toc16518730]Nature and Extent of Waste
The FFS is primarily focused on the large volume of waste that is present at the Landfill and Dump, both unlined disposal areas. Municipal solid waste (MSW) and construction debris (CD) was encountered across most of the site. MSW consisted of paper, plastics, glass, ash (at the Dump only), wood, metal, and rubber and was sometimes mixed with fill material. Construction debris varied, typically including bricks, concrete, wood, shingles, and insulation. The level of decomposition varied as well, with some areas appearing relatively dry and containing readable lines of newspaper, whereas other pockets of waste material were well degraded and had a noticeable odor of decomposition. The estimated waste extent, which is shown on Figures 1-4 and 1-5, extends onto neighboring properties (see Section 1.2.1). 
Samples of the waste show elevated concentrations of numerous metals, semi-volatile organic compounds (SVOC), volatile organic compounds (VOC), polychlorinated biphenyls (PCB), diesel range organics (DRO), and gasoline range organics (GRO). Groundwater samples in contact with the waste and in nearby wells show elevated concentrations of those compounds, along with 1,4-dioxane and per- and polyfluoroalkyl substances (PFAS). (Barr, 2015; 2019). A detailed description of the analytical results is included in the RI (Barr, 2019).
The decaying waste also produces landfill gas (LFG), including methane, which has been observed at concentrations posing a risk for ignition. LFGs can also migrate away from the waste, posing a risk to off-site receptors. 
Vegetated soil covers are present over the waste. As summarized in the RI (Barr, 2019), the cover soil investigation results indicate that the majority of the cover soils are suitable for re-use. Approximately 75% of the soil samples met even the most conservative acceptance criteria (defined as MPCA Unregulated Fill guidance and Dakota County Ordinance #110). The exceptions were exceedances of a few soil leaching values (SLV), arsenic in excess of soil reference values (SRV) at one location, lead in excess of Dakota County Ordinance #100 in one location, and DRO in excess of the Unregulated Fill guidance in several locations. For the purposes of the FFS, it is assumed that the cover soil at the Landfill and Dump can be reused at the Site and will not pose environmental risks for the alternatives under consideration. Because the volume of soil that doesn’t meet criteria for unrestricted use appears to be relatively small, it is assumed that those soils could be managed under clean covers, if necessary. 
[bookmark: _Toc12542682][bookmark: _Toc16518731] Contaminant Fate and Transport
A detailed assessment of the potential contaminant fate and transport from the waste will be considered under a future effort that is beyond the scope of the FFS. The primary concern will be waste management alternatives that address the challenges of the site setting and the anticipated future changes to the nearby Kraemer Quarry operations.  
The Landfill and Dump setting is unique in that the hydrogeological conditions are heavily influenced by the significant, long-term dewatering operations at the nearby Kraemer Quarry, which lowers the water table to a depth below the waste a majority of the time and affects groundwater flow directions in the area of the waste. Generally, the groundwater beneath the waste flows towards the Kraemer Quarry. Additionally, periodic floods in the nearby Minnesota River and associated wetlands can temporarily raise the water table into the waste in some areas and affect groundwater flow.
Cross sectional views of the Site and adjacent features are depicted on figures 1-7 through 1-8. 
In general, the waste leaches contaminants to the groundwater from infiltration, which can then migrate laterally through the groundwater towards nearby receptors. The more waste that comes into contact with the groundwater, the greater the risk of contaminant migration from the waste. When Kraemer Quarry operations and groundwater pumping end, a number of significant changes are anticipated based on previous groundwater modeling (Barr, 2015). The changes generally include:
Groundwater elevations that are currently present in the bedrock will begin to rise into the waste layer that is present above the bedrock
A new surface water receptor will form on the south side of the landfill as the deep Kraemer Pits fill with water
Groundwater flow directions will change, with more areas of the waste switching from being located up-gradient of the Kraemer Quarry to becoming up-gradient of the Minnesota River and associated wetlands
With those concerns in mind (which are represented by the “no action” alternative below), and recognizing that the current Landfill and Dump areas do not meet current standards for landfills, the FFS is focused on common waste management approaches for on-site and off-site alternatives.
[bookmark: _Toc12542683][bookmark: _Toc16518732]Risk Evaluation
Given the focus of the FFS on waste management and the anticipated changes to the hydrologic setting discussed above, a Baseline Risk Assessment in not included in the FFS. A brief overview of the current and future risk is summarized below. 
[bookmark: _Toc12542684][bookmark: _Toc16518733]Direct Contact
In general, the waste at the Dump and the Landfill in their current configuration present a number of risks under both the current and future conditions (e.g., post Kraemer Quarry dewatering operations). Under current conditions, there is limited risk of direct contact with waste. There is a vegetated soil cover present at both the Landfill and Dump that is being maintained by the Site Owner. Access is controlled at the Landfill and land use is commercial for both areas. There are also limited areas of waste that extend onto adjacent commercial properties as follows:
The U.S. Salt property located north of Freeway Landfill - a gravel driving surface and support structures are present over the underlying debris, limiting direct contact risk for this commercial property.
The wetland complex (Xcel Energy and US Fish and Wildlife) located north and east of Freeway Dump - a vegetated cover over the waste is present in these areas, reducing direct contract risks for these areas that are rarely accessed by people. 
The Burnsville Storage Company facility located south of Freeway Dump - a paved surface and slab-on-grade storage building limit direct contact concerns for this property.
[bookmark: _Toc12542685][bookmark: _Toc16518734]Landfill Gas	Comment by Eric C. Lund: EPA comment – LFG/vapor intrusion at Freeway Transfer Station is not addressed even though it may be immediate. VI/LFG impacts should be investigated, and if impacts appear to require action, the alternatives should address this.
The waste at the Landfill and Dump generates LFG, including high levels of methane. The majority of the waste area is vacant land and the landfill, and minimal monitoring is currently conducted. There are a few existing buildings near the waste that may pose a risk of LFG intrusion (all believed to be slab-on-grade construction), including: 
Freeway Transfer Station at Freeway Landfill
Commercial building at driving range at Freeway Dump (operated seasonally)
Storage units and two residentially-occupied spaces at the Burnsville Storage Company at south end of Freeway Dump (Soil gas samples near the occupied units did not identify soil vapor intrusion risks [Barr, 2019]) 
Soil gas investigations will be included as part of a future investigation at the existing buildings. Any future development and buildings at or near waste areas would need to account for potential vapor intrusion risks, mainly related to the generation and potential movement of explosive methane in soil gas. 
[bookmark: _Toc12542686][bookmark: _Toc16518735]Leachate and Groundwater
As discussed in the previous section, another primary risk concern is related to leachate from the landfill waste and its impacts to the groundwater pathway. Currently, groundwater impacts at the Landfill and Dump present risk to the following potential receptors:
Minnesota River
Wetland complex surrounding portions of the landfill and dump areas
Burnsville water supply, including the intake at the reservoir in the southeastern portion of the Kraemer Quarry Operation and water supply wells located southeast of the site (previous sampling of the water supply system at Burnsville has not identified contaminants exceeding applicable water quality values)
When Kraemer Quarry dewatering ends, an additional surface water receptor will emerge at the former quarry. 
[bookmark: _Toc16518736]
Development of Remedial Action Objectives
This section presents the development of RAOs for waste management at the Landfill and Dump to address the risks identified in the previous section. In order to develop the RAOs, this section first identifies the project area for the interim remedial action, describes the exposure source control that will be addressed by the interim remedial action, and includes a discussion around Applicable or Relevant and Appropriate Requirements (ARARs). 
[bookmark: _Toc16518737]Project Area for the Interim Remedial Action	Comment by Eric C. Lund: EPA comment – debris on U.S. Salt property will not be addressed as part of this remedy,, and may be addressed in future. Indicate if 7035.2815 (Mixed MSW Land Disposal Facilities) is expected to be an ARAR for waste outside of the footprint of this remedial action and the rationale. 	Comment by Clifford Shierk: Suggested edits below.
The project area for the interim remedial action is shown on Figure 2-1. Generally, the project area will include: waste on parcels owned by the Site Owner (excluding the transfer station operation), and the portion of the Dump extending north and east onto NSP and US Fish and Wildlife properties. 
A portion of the Landfill also extends onto the US Salt property north of the landfill, but that area of the waste will not be included in the project due to (1) the presence of the active commercial operations and (2) the observations in recent test trenches (Barr, 2019) that indicated the waste in this area primarily appeared to be inert demolition debris without MSW.
A portion of the Dump extends south onto the Burnsville Storage Company property, but that area of the waste will not be included in the project due to (1) the presence of the active commercial operations and (2) the waste in this area is capped under the existing building slabs and pavement and LFG impacts were not identified during recent investigations (Barr, 2019).  
Waste management/removal at the US Salt and Burnsville Storage Companies properties could be managed in the future as part of facility demolition and/or redevelopment efforts, and remedial actions related to these waste materials would be subject to state and local requirements if performed..but is  However, interim remedial actions are not proposed for the waste materials onthese properties and are therefore beyond the scope of the FFS alternatives. . 
[bookmark: _Toc16518738]Exposure Pathways to be addressed by FFS Alternatives
Source control of the MSW is the primary focus of this FFS, including containing the waste and controlling the associated landfill gas and leachate. Although beyond the scope of the FFS, alternatives providing additional management of the waste will also reduce risks associated with other media and exposure pathways as summarized in Section 1.2.5. These measures will be an important initial component when future evaluations are conducted regarding the groundwater pathway and potential land use changes around the site. 
[bookmark: _Toc16518739]ARARs	Comment by Eric C. Lund: EPA comment – include discussion of main ARARs to be addressed by alts and briefly describe the specific requirements that will be met
Applicable requirements are those cleanup standards, standards of control, and other substantive requirements, criteria, or limitations promulgated under Federal environmental or State environmental or facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance found at a Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) site. State standards that are identified by a state in a timely manner and that are more stringent than Federal requirements may be applicable. 
Relevant and appropriate requirements are those cleanup standards, standards of control, and other substantive requirements, criteria, or limitations promulgated under federal environmental or state environmental or facility siting laws that, while not “applicable” to a hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a CERCLA site address problems or situations sufficiently similar to those encountered at the CERCLA site that their use is well-suited to the particular site. Only those state standards that are identified in a timely manner and are more stringent than federal requirements may be relevant and appropriate.
To be considered materials (TBCs) are criteria, advisories, guidance, and proposed standards developed by government agencies that are not legally enforceable but contain information that would be helpful in carrying out, or in determining the level of protectiveness of, selected remedies. TBCs are meant to complement the use of ARARs, not replace or compete with them. 
Deferred materials are criteria, advisories, guidance, and proposed standards developed by government agencies that are not being considered in this phase of work at the Site but may be considered in future phases. The FFS relates to evaluation of interim waste management alternatives. 
A listing of ARARs are included in Tables 2-1 through 2-5, including interpretations for the specific ARARs. Since this is a permitted solid waste disposal facility, there are a number of wide-ranging federal, state, and local action-specific potential ARARs related to solid waste management activities that were evaluated for the FFS.  As discussed in Section 3.1, EPA recognizes presumptive on-site containment remedies for municipal landfill sites. Additionally, the MPCA CLP has a long record of accomplishment in addressing environmental risks on-site at more than 100 existing landfills in the CLP program.   
Since the siting and construction of the Freeway Site largely predates the extensive current solid waste landfill rules, it is recognized that not all aspects of those potential ARARs can be met for on-site containment alternatives that are included in the FFS (e.g., siting requirements, setbacks, etc.). With that in mind, the substantive portions of the solid waste ARARs were incorporated into the FFS alternatives and the design for the alternatives are intended to meet the technical aspects of the ARARs (e.g., liner design, cap requirements, leachate and landfill gas collection, etc.). As the FFS was developed, MPCA sought feedback from public stakeholders associated with the potential solid waste ARARs including EPA, Dakota County, and the City of Burnsville.   	Comment by Clifford Shierk [2]: Note addition of ‘s’.
Since the FFS has been prepared to support an interim remedial action to address containment and/or treatment of the waste at the Site, the evaluation of several potential ARARs related to other media (i.e., groundwater and surface water) have been deferred for later study and evaluation. Although beyond the scope of the FFS, it is recognized that improved waste containment or removal from the Site will be an important component when wider risk pathways are evaluated and addressed in the future.  
[bookmark: _Toc16518740]Remedial Action Objectives
In general, an RAO provides the goals for protecting human health and the environment. The RAO should be media specific and it should address the waste or contaminants of concern (COC) identified for each site, and potential exposure routes and receptors. 
RAOs have been developed for addressing the MSW that is present in the Landfill and Dump, which is the focus of the FFS. The RAOs include:
Prevent direct contract with MSW 	Comment by Eric C. Lund: EPA comment – typo. Fixed.
Restrict infiltration into the MSW
Restrict groundwater contact with MSW (includes current conditions, flood conditions for the Minnesota River, and the anticipated future conditions of higher groundwater when the dewatering ends at the adjacent quarry)
Restrict leachate migration from the MSW towards groundwater and surface water receptors 
Prevent migration of MSW-generated LFG into nearby buildings
As discussed in the next section, the RAOs may be achieved by removal of the MSW for off-site management, or developing on-site alternatives involving standard landfill construction and long-term management approaches following current MSW regulations.
[bookmark: _Toc7702568]

[bookmark: _Toc16518741]Identification and Screening of Technologies
Due to the focused nature of this study, only technologies that specifically address waste were considered and screened. In other words, technologies that would specifically address groundwater impacts were not considered. The following sections describe the technologies that were screened as part of this study. Based on the screening, technologies that could reasonably be technically implemented at the Site were developed into Alternatives in Section 4.0.
[bookmark: _Toc7702572][bookmark: _Toc16518742]Presumptive Remedy – Containment
The EPA Superfund program has acknowledged that certain categories of sites, including municipal landfills, have similar characteristics, types of contaminants, and effects on environmental media. In an effort to streamline the remedial process, EPA has developed presumptive remedies for these types of sites. In 1993, EPA issued a directive titled Presumptive Remedy for CERCLA Municipal Landfill Sites (EPA, 1993) identifying containment as the presumptive remedy for municipal landfill sites. The presumptive remedy does not address exposure outside the source area (landfill), nor does it include the long-term groundwater response action.
The directive further identified the following components of the containment remedy:
· Landfill cap;
· Source area groundwater control to contain plume;
· Leachate collection and treatment;
· Landfill gas collection and treatment; and/or
· Institutional controls to supplement engineering controls. 
The following subsections detail each of these components, with the exception of Institutional Controls, which are outside the focused nature of this study. Based on its demonstrated effectiveness at numerous facilities, the containment technology is retained and developed into several alternatives in Section 4.0. 
[bookmark: _Toc7702574][bookmark: _Toc16518743][bookmark: _Toc7702573]Landfill Cap
A landfill cap is used to prevent direct contact with soil and/or debris in the landfill and to reduce leachate generation by limiting infiltration. MSW landfill caps often consist of a combination of low permeability barrier layers, drainage layers, and vegetated covers. Minnesota Rule 7035.2815 requires a three layer cap system consisting of a barrier layer, drainage layer, and top layer. The purpose of each layer is as follows:
· Barrier Layer – reduces infiltration into the landfill, thereby limiting leachate generation
· Drainage Layer – buffers the barrier layer from punctures and increases the effectiveness by providing a pathway for water to flow off of the landfill
· Top Layer – supports establishment and maintenance of final cover vegetation.
A typical detail for the cap configuration selected for the FFS is shown on Figure 3-1 and included in the alternatives developed in Section 4.0. This cap configuration provides several enhancements over the statute requirements, based on professional judgement and consistent with generally accepted industry standards. 
[bookmark: _Toc16518744]Landfill Liner 
For the purpose of the FFS, a landfill liner was chosen as the preferred technology to provide the most immediate control over impacts to groundwater. A landfill liner is installed to contain the waste and prevent contamination migration from the waste to the groundwater below. 
There are many types and configurations of liners that have been installed at landfill sites, ranging from simple compacted clay liners to complex, multi-layer liner systems. The selection of liner type is based on several factors, primarily the type of waste and associated contaminants that the liner is intended to contain. Minnesota Rule 7035.2815 requires a liner consisting of a smooth stable subgrade, four feet of a natural soil barrier layer (i.e., compacted clay), and a drainage layer. Rule allows for replacement of portions of the soil barrier with synthetic barrier systems. For example, two feet of the soil barrier layer can be replaced by a flexible membrane liner. The purpose of each layer is as follows:
· Smooth stable subgrade – provide a stable base for construction of the landfill
· Barrier layer - limits leachate migration through the base of the landfill
· Drainage layer – increases the barrier layer effectiveness by providing a pathway for leachate to migrate to a collection system
Depending on the site setting, type of contaminant, etc., there is precedent for additional layers of liner to enhance the effectiveness of the liner system – such as adding a geosynthetic clay liner (GCL) beneath the geomembrane, or adding a second geomembrane. 
For the purpose of the alternative development and comparison (Sections 4.0 and 5.0, respectively), a clay/geomembrane composite liner, consistent with Minnesota Rule, is assumed as the “base” scenario; however, there is also discussion of the cost, schedule, and potential performance implications associated with other liner configurations. Details showing the “base” scenario liner configuration and several potential enhanced liner options are shown on Figure 3-1. An evaluation of these potential liner configurations is included in Table 3-1.  
[bookmark: _Toc7702576][bookmark: _Toc16518745][bookmark: _Toc7702575]Leachate Collection and Treatment
Leachate is generated as water comes into contact with waste. In order to protect groundwater resources, leachate collection and treatment are common components of landfills and are part of the presumed remedy (containment). Leachate is typically collected in a network of collection piping and sumps, which is installed to function in conjunction with the base liner system. Many options for leachate collection and treatment exist, including evaporation ponds, land application, recirculation, on-site treatment, or off-site treatment. The leachate management approach at a given landfill is frequently driven by landfill location (regulations, proximity to treatment plants, etc.) and the type of associated contaminants.
For the purpose of the alternative development (Section 4.0), leachate will be collected and discharged to the Metropolitan Council Environmental Services (MCES) sanitary sewer system. Significant on-site pre-treatment of the leachate is not assumed to be necessary for acceptance at MCES wastewater treatment facilities, consistent with the current leachate management approach utilized by other metro-area landfills. However, it is anticipated that the detailed design will include the flexibility to provide on-site treatment (or pre-treatment) in the future, if necessary, to address emerging contaminants (e.g., PFAS).
[bookmark: _Toc16518746]Landfill Gas Collection and/or Treatment
Landfill gas collection and/or treatment is an important part of the waste containment technology. As the waste degrades, it generates landfill gases, including methane. If not properly controlled, the landfill gases have the potential to migrate away from the waste footprint, posing a risk to adjacent properties. Therefore, landfill gas collection systems are a standard component of MSW landfills, both active and inactive. Landfill gas is commonly collected via a network of horizontal or vertical piping and managed via passive venting, active flaring, or incineration for energy generation. 
[bookmark: _Toc7702577][bookmark: _Toc16518747]Excavate and Haul Waste Off-site
The previous subsections were focused on containment of the waste by means of constructing an on-Site facility. Another technology that could be implemented is to utilize an existing, permitted landfill for disposal of the waste. An existing, permitted landfill facility will have the necessary controls in place (e.g., liner, leachate collection, landfill gas controls, etc) to accept and manage MSW. This is a highly proven technology and is retained for alternative development in Section 4.0. For the purpose of the FFS, landfills located within Dakota County were considered as potential locations for off-Site disposal, as discussed in Sections 4.0 and 5.0.
[bookmark: _Toc7702578][bookmark: _Toc16518748]Waste to Energy Technologies
This section discusses the assessment of potential waste-to-energy (incineration) technologies, which includes various approaches for burning garbage and generating beneficial energy and/or heating. There have been a limited number of incineration facilities near the Twin Cities that accept new MSW being generated in the local communities. MSW incineration facilities located out of state are not being considered because the transport distance and associated cost would not be feasible.
The local market dynamics of this technology are evolving with a major facility recently closing, plus the facilities have been facing a general decrease in energy prices obtained from power purchasers compared to when the facilities were originally conceived (Herman, 2019). The facilities that were considered are listed below. Additional facilities may exist; however, they were not considered based on a number of factors, including distance and capacity. 
1. Great River Energy Elk River Refuse Derived Fuel facility (GRE RDF). This facility recently closed, but was permitted for 500,000 tons/year and operated at about 60 percent capacity. The facility included a waste processing facility that sorted wastes, recovered metals, and produced waste “pellets” used as fuel at a nearby burner. The processing removed metal and segregated out unsuitable high density waste ‘residuals’ (shoes/golf balls/wet diapers/etc) that were landfilled as MSW. In 2018, GRE was accepting waste at $75/ton (Herman, 2019), and the facility was located 45 miles from the Landfill site.

2. Hennepin Energy Recovery Center (HERC) in Minneapolis. Currently, HERC only takes waste generated within Hennepin County and cannot accept all of the waste within the County due to capacity limitations (about 365,000 tons per year is burned at HERC). About 75 percent of the waste delivered to HERC comes from Minneapolis; the remaining 25 percent comes from suburban Hennepin County (Hennepin County, 2019). Hennepin County charges $85/ton for MSW accepted at HERC (Hennepin, 2019), and the facility is located 15 miles from the Landfill site.

3. Ramsey/Washington Co Newport Minnesota waste processing facility (Newport Facility). Currently, the Newport Facility only takes waste generated within Ramsey and Washington Counties, and has a capacity of approximately 440,000 tons per year. The Newport Facility processes MSW similar to GRE RDF above, then sends fuel to Xcel power plants in Mankato and Red Wing. The Newport facility charged $94/ton in 2018 when they still accepted out-of-county waste. The Newport transfer facility is located 25 miles from the Landfill site.

4. Olmsted County (Rochester) Waste to Energy Facility (OWEF). OWEF is a waste to energy facility located near Rochester that has a reported capacity of 146,000 tons/yr. OWEF charges $83/ton for out-of-county waste and the facility is located 80 miles from the Landfill Site. 
There has also been some local interest in a Waste “Gasification” or refining process (e.g., the process proposed by Enerkem), but the concept has yet to be implemented commercially in the Twin Cities area. 
Assuming a transportation price of $0.20 per ton per mile, the above facilities present an estimated cost range for transportation and treatment of approximately $84/ton to $99/ton (roughly $500 million to $600 million for the anticipated volume of MSW at the Site). Additionally, the capacities of these facilities appears to be inadequate to address the estimated 6 million yards of MSW at the Freeway Site in a reasonable time frame, ranging from 14 to 47 years if any one of the facilities devoted their entire capacity to Freeway waste. It is also recognized that acceptance of Freeway MSW would replace the incineration of current MSW generation from those communities. Further, as detailed in the following paragraph, it would be replacing fresh, higher caloric content MSW with older, lower caloric content waste from Freeway, thereby having a negative overall effect of reduced total energy generation. 
Another important factor in the feasibility for burning garbage is the caloric value of the waste (ASTM D5865). In order to further assess these technologies, three samples of Freeway MSW were submitted to Minnesota Valley Testing Laboratories for analyses for caloric value. Typical “fresh” garbage heating values for MSW recently processed at HERC have a caloric value ranging from 5,860 to 6,646 British thermal units per pound (Btu/lb) (Burns & McDonnell 2017). As summarized in the Focused Remedial Investigation Report, the MSW samples from Landfill ranged from 580 to 1265 BTUs/lb., significantly lower than typical garbage being accepted for incineration. This is likely due to the 40 to 50 years of garbage decay that has occurred since the waste placement in Landfill.
Based on the above limitations, the garbage to energy technologies are not believed to be feasible for the Landfill site and are not developed into alternatives in Section 4.0. 

[bookmark: _Toc16518749]Identification of Alternatives
This section describes the components of each interim response action alternative developed from the screened technologies and evaluated in detail for this FFS. Three main alternatives were selected: no action, excavate the waste and line the landfill on-site, and excavate the waste and manage off-site. Multiple options were evaluated within those three alternatives. The following paragraphs describe each alternative. Key quantities associated with each alternative are summarized on Tables 4-1 and 4-2.
[bookmark: _Toc16518750]Alternative 1 – No Action
Alternative 1, the No Action Alternative, involves no changes from existing operations. The Landfill and Dump do not have liner systems to control MSW leachate. The Landfill would continue to be closed and controlled by the Site Owner. The Transfer Station and other business activities occurring at the Landfill would continue. The Dump would continue to be closed and operate as a commercial business. Therefore, the current and future risks are the same as detailed in Section 2.0, which primarily relate to potential MSW leachate impacts to groundwater and surface water receptors. 
In the current condition, waste associated with the Landfill occupies 140 acres and has a peak elevation of 750. Waste associated with Freeway Dump occupies 34 acres and has a peak elevation of 730. An overview of Alternative 1 is shown on Figure 4-1.
[bookmark: _Toc16518751]Alternative 2 – Excavate Waste with On-Site Lined Landfill
Alternative 2 involves removing the accessible waste from both the Landfill and Dump and consolidating waste in a new, lined landfill that would be constructed within the existing Landfill footprint. Several variations of Alternative 2, related to the footprint and height of the future landfill, were developed. Each alternative would result in a reduced footprint, as the waste would be consolidated within the permitted extent of the Landfill. 
The following is a listing of the key design assumptions and elements that are common among the three variations of Alternative 2. The differences between each alternative are then detailed in the subsequent subsections. 
· Existing Cover Soil Reuse – existing cover soils will be stripped prior to waste excavation and are suitable for reuse on-Site
· Waste Removal – waste will be removed from within the project area limits, as defined in Section 2.1 and shown on Figure 2-1. The vertical extent of waste removal will be based on field decisions. For the purpose of estimating cost and computing quantities, it was assumed that an additional one foot of soil that is present between the waste and bedrock will be removed as part of waste recovery to facilitate construction of the liner system. Some waste will remain near the limits of removal (e.g., adjacent to existing facilities). In these areas, the waste will remain covered by the existing facilities and any transitions with remaining waste will be covered by a minimum of four feet of soil. The volume of waste (and underlying soil) that will be removed from the Landfill is approximately 5,200,000 cubic yards, and the volume of waste that will be removed from the Dump is approximately 760,000 cubic yards – for a total of approximately 6,000,000 cubic yards. The volume of waste outside of the limits of removal is approximately 100,000 cubic yards near the Landfill and approximately 30,000 cubic yards near the Dump – for a total of 130,000 cubic yards.
· Waste Classification – the waste is assumed to consist of typical MSW and construction debris. Hazardous waste is not assumed to be widespread (consistent with MSW). It is assumed that less than one percent of the waste will require treatment and/or management as hazardous waste based on potential contingencies encountered during removal. This potential cost is one example of an item that could be covered by the 20% contingency included in the cost estimates.
· Haul Route from Dump to Landfill – the bike path adjacent to the east side I-35W will be upgraded and utilized to allow off-road haul trucks to transport waste north from the Dump to Black Dog Road, passing under the I-35W overpass, and utilizing the existing Landfill entrance (Figure 2-1). Following completion of the project, the bike path will be restored.
· Landfill Liner – the liner will be set at an average base elevation of 700, which is generally above the predicted groundwater elevation during non-flood conditions (Barr, 2015). The landfill liner system consists of 2 feet of compacted clay overlain by a 60-mil geomembrane, compatible with solid waste regulations (Option 1 in Table 3-1 and shown on Figure 3-1). The liner will be sloped to facilitate leachate collection. Potential modifications (enhancements) to the base liner system are shown in Figure 3-1 and described in Table 3-1. The performance, cost, and schedule implications associated with various multi-layer liner systems are included in Section 5.0. 
· Landfill Cap – the landfill cap (Figure 3-1) consists of one foot of buffer fill over the waste material, overlain by a 40-mil geomembrane barrier layer, overlain by three feet of soil (one foot of sand drainage layer and two feet of vegetative cover soils).
· Leachate – both during construction and after closure, leachate will be collected and discharged to the Metropolitan Council Environmental Services (MCES) sanitary sewer system. Significant on-site pre-treatment of the leachate is not assumed to be necessary for acceptance at MCES wastewater treatment facilities, consistent with the current leachate management approach utilized by other metro-area landfills. However, it is anticipated that the detailed design will include the flexibility to provide on-site treatment (or pre-treatment) in the future, if necessary, to address emerging contaminants (e.g., PFAS). 
· Landfill Gas – a landfill gas collection wellfield will be constructed, consisting of vertical wells and lateral piping. The gas will be distributed to a blower/flare system. It is assumed that energy production will not be feasible, based on the age of the waste, as noted in Section 3.3.
· Existing Commercial Business Operations – access to Freeway Transfer Station and its operational areas (i.e., building, scale, and adjoining vehicle parking/maneuvering areas) will be maintained to the extent possible during and after construction. Other business operations will need to be interrupted to allow for the excavation of the cover soil and MSW at the Site. These include the dumpster storage on the Landfill, the on-site access roads to the concrete crushing operation west of the Landfill and the driving range at the Dump. Decisions regarding future operation of these entities, post-construction, is outside the scope of the FFS.
· Future Conditions (Landfill) – after removal, fill would be placed on-Site, outside of the new landfill footprint. The grading plan would be developed during the design phase. For the purpose of the FFS alternatives, the design and associated cost assumes placement of fill to an elevation that is below the 100-year floodplain, but above the predicted future groundwater table. Additional fill may be required depending on future land use of that area, which is outside of the scope of the FFS
· Future Conditions (Dump) – after removal, fill would be placed in the footprint of the former Dump. The grading plan would be developed during the design phase. For the purpose of the FFS alternatives, the design and associated cost assumes placement of fill to an elevation that is below the 100-year floodplain, but above the predicted future groundwater table. Additional fill may be required depending on future land use of that area, which is outside of the scope of the FFS.
[bookmark: _Toc16518752]Alternative 2a – Minimal Area/Highest Peak
Alternative 2a represents the smallest footprint of the future landfill, which in turn results in the highest peak and preserves the most space for potential future land uses. In Alternative 2a, the footprint of the lined landfill is 60 acres and the elevation of the landfill peak is 850. An overview of Alternative 2a is shown on Figure 4-2a and additional detail is included in the drawings in Appendix A.
[bookmark: _Toc16518753]Alternative 2b – Largest Area/Lowest Peak
Alternative 2b represents the lowest peak of the future landfill, which in turn results in the largest footprint and preserves the least space for potential future land uses. In Alternative 2b, the footprint of the lined landfill is 90 acres and the elevation of the landfill peak is 778. An overview of Alternative 2b is shown on Figure 4-2b and additional detail is included in the drawings in Appendix A.
[bookmark: _Toc16518754]Alternative 2c – Moderate Area/Moderate Peak (Hybrid)
Alternative 2c represents a balance between Alternatives 2a and 2b. This alternative preserves some space adjacent to the I-35W right-of-way, resulting in a reduced peak (relative to Alternative 2a) but also a reduced area for potential future use (relative to Alternative 2a). In Alternative 2c, the footprint of the lined landfill is 75 acres and the elevation of the landfill peak is 785. An overview of Alternative 2c is shown on Figure 4-2c and additional detail is included in the drawings in Appendix A.
[bookmark: _Toc16518755]Alternative 3 – Excavate Waste with Off-Site Disposal
Alternative 3 involves excavating waste from the Site and transporting it to another permitted MSW landfill. For the purpose of the cost estimate, it is assumed that existing landfills within Dakota County would be the likely options; however MPCA would also consider options outside of Dakota County. The following components of Alternative 3 would be the same as the Alternative 2 components, as outlined in Section 4.2:
· Existing Cover Soil Reuse
· Waste Removal
· Waste Classification
· Existing Commercial Business Operations
· Future Conditions – Dump
In Alternative 3, the future conditions at the Landfill would be different because the waste would be transported to an off-site location. After removal, fill would be placed to restore the Site. The grading plan would be developed during the design phase. For the purpose of the FFS, the design and associated cost assumes placement of fill to an elevation that is below the 100-year floodplain, but above the predicted future groundwater table. The future land use is outside of the scope of the FFS, but, with the waste removed, a wider range of future land uses may be possible. As with Alternative 2, additional fill may be required to achieve future land uses. 
Other engineering controls (liner system, leachate collection, landfill gas collection, etc.) are not included as part of Alternative 3 as they would already be in place at the off-Site facilities. 
For the development of the cost estimate for Alternative 3, only disposal at existing facilities located within Dakota County were considered. The ability of a particular facility to accept the entire volume of waste excavated from the Site would depend on permit restrictions, capacity, local acceptance, and current economic conditions. For that reason, and because any existing, permitted facility should already have the appropriate controls and technologies in place, a specific disposal facility is not selected as part of this Alternative. 
The evaluation of Alternatives in Section 5.0 accounts for potential ranges in cost associated with disposal facility location, as well as potential local and state fees. 	Comment by Eric C. Lund: EPA comment – the cost range is greater than range EPA uses to define acceptable uncertainty. How can cost criterion be adequately considered when the estimate is so poorly constrained?	Comment by Eric C. Lund: Added language in section 5.1.3. I don’t think we need to get into the details here.	Comment by Clifford Shierk [4]: I agree.


[bookmark: _Toc16518756]Alternative Analysis
This section of the FFS provides the basis for determining how the alternatives compare to the statutory balancing criteria in Section 121 of CERCLA and in Section 300.430 of the National Contingency Plan (NCP). First, the alternatives are evaluated individually against the criteria, and then the alternatives are compared against each other. 
[bookmark: _Toc16518757]Individual Analysis of Alternatives
[bookmark: _Toc12361518]The following are definitions of the nine NCP evaluation criteria against which each alternative is evaluated:
Threshold Criteria, which are the criteria that must be satisfied in order for an alternative to be eligible for selection, include:
Overall protection of human health and the environment - this assessment focuses on whether the RAOs from Section 2.5 are being met, and considers adequate overall protection over time, including short-term effectiveness during implementation through long-term effectiveness
Compliance with Applicable and/or Relevant and Appropriate Federal and State public health or environmental requirements (ARARs)
Balancing Criteria, which are the primary factors used to weight major trade-offs among alternatives, include:
Long-term effectiveness and performance
Reduction of toxicity, mobility, or volume (TMV) of hazardous substances - all alternatives will involve containment of MSW, which will not result in TMV reduction
Short-term effectiveness - protection of workers, community, and the environment during implementation, and time to achieve RAOs
Implementability - the technical and practical implementability for alternatives, including the availability of services and materials required
Cost effectiveness—preliminary cost estimates are prepared based on conceptual design level plans (generally the alternatives represent a project definition of less than 30% design). The cost estimates carry a 20% contingency and are expected to provide an accuracy of plus 30 to minus 20 percent. Each alternative includes operation and maintenance costs, which are low compared to the construction costs, but are included as the present worth of the long-term cost calculated using an assumed 5% interest rate for a 30-year period. The engineering, permitting, and construction quality assurance (CQA) costs are based on the EPA guidance document A Guide to Developing and Documenting Cost Estimates During the Feasibility Study (EPA, 2000), modified based on professional judgment. The cost estimate for each alternative is summarized in Table 5-1. Detailed cost estimates are included in Appendix B.
Modifying Criteria include state and community acceptance, criteria which are formally taken into account after public comment is received on the proposed plan and incorporated into the Record of Decision (ROD). The FFS is being prepared for the MPCA and so the state’s acceptance of the alternatives analyses and conclusions in the FFS are incorporated into the report. Local communities (Burnsville and Bloomington) and Dakota County have also periodically provided input to MPCA as the FFS was being developed, and that information is included as part of the modifying criteria discussion. 
[bookmark: _Toc12275572][bookmark: _Toc16518758]Alternative 1 – No Action 
The NCP requires that a no action alternative be evaluated as part of the FFS screening process, in order to provide a baseline for comparison to other alternatives. Under this alternative, no further actions would be taken to address the MSW at the Site. Additionally, the future conditions for the no action alternative will be subject to the significant changes to the hydrogeologic conditions that are anticipated when the quarry operations cease.  
Threshold Criteria
Alternative 1 is not believed to meet the threshold criteria of Overall Protection of Human Health and the Environment. The Landfill and Dump are unlined and recent groundwater data collected at the Site has identified contaminants exceeding drinking water and surface water criteria (Barr, 2019). Additional groundwater monitoring is planned for these areas to further assess the current groundwater pathway risks. When the adjacent quarry groundwater pumping ceases in the future, the overall groundwater levels at the Site are predicted to rise and intercept portions of the waste, presenting additional concerns for the groundwater migration pathway.
Similarly, Alternative 1 is not believed to comply with ARARs. The existing Landfill and Dump do not comply with current MSW landfill requirements. There has also been on-going disagreement between the MCPA and the Site Owner regarding the adequacy of the post closure monitoring for the Landfill.
Balancing Criteria
Alternative 1 is considered to have unacceptable long-term effectiveness and performance, primarily due to impacts to the groundwater pathway under current conditions, plus additional impacts to the groundwater pathway that are anticipated when the adjacent quarry dewatering operations cease in the future.
Alternative 1 will not result in any reduction of toxicity, mass, or volume of the waste, and will not control contaminant migration away from the waste.  
Since it involves taking no additional action, Alternative 1 is easily implemented, involves little cost, and does not trigger Short Term Effectiveness concerns related to remediation activities. Ongoing groundwater monitoring and maintenance of the existing vegetated soil covers would continue for the Site. The estimated present value cost for Alternative 1 is $770,000, which is the net present value cost of ongoing monitoring and maintenance for 30 years, which is a typical duration for feasibility study cost analyses. 
[bookmark: _Toc16518759]Alternative 2 – Excavate Waste with On-Site Lined Landfill 
The onsite landfill Alternatives 2a, 2b, and 2c are very similar remedies involving slightly different landfill layouts as described in Section 4.2. 
Threshold Criteria
The Alternative 2 remedies are believed to attain the threshold criteria of (i) Overall Protection of Human Health and the Environment and (ii) compliance with ARARs. The on-site landfill variations are expected to be equally protective by meeting the RAO of containing the waste above the current and future groundwater elevations, and establishing engineered systems to properly manage leachate and landfill gas. 
Balancing Criteria
The Alternative 2 remedies are considered to have favorable long-term effectiveness and performance to contain the waste and would involve commonly-used and demonstrated waste containment technologies and methods. The long-term effectiveness and performance will rely on well designed, well-constructed, and properly maintained landfill system components, along with groundwater monitoring of a perimeter well network. 
As described in Section 4.2, the base liner for the Alternative 2 remedies includes a 60-mil geomembrane over 2 feet of compacted clay, which MPCA has set as the minimum liner assumption to provide acceptable performance and compliance with current ARARs. However, MCPA is also considering a range of liner configurations (see Table 3-1) that would allow for potentially increased long-term performance and would also provide additional confidence that the liners will remain acceptable under potentially evolving regulatory requirements (e.g., addressing PFAS concerns similar to other recent landfill construction projects with enhanced liner designs).  
The Alternative 2 remedies will not result in any reduction of toxicity, mass, or volume of the waste, but the waste containment will reduce the mobility of contaminants and restrict contaminant migration away from the waste.   The remedies will also reduce the risk of explosion and greenhouse gas impacts by flaring landfill gas. 	Comment by Eric C. Lund: EPA Comments (also relevant to 5.1.3 and 5.2.4) – consider adding a phrase to the effect that the relevant alternative will reduce mobility of contaminants, even though not by treatment. FS could also identify LFG flaring as treatment that reduces risk of explosion and greenhouse gas impacts, even if it does not reduce TMV
Alternative 2 will involve a multi-year, large scale construction and waste handling project that could result in potential for impacts to air, groundwater, site workers, and neighboring properties. During the work, it is anticipated those risks can be addressed by standard remedial construction practices and monitoring similar to other metro area landfill sites. The duration of the project is expected to be between 3 to 4 years for the base liner scenario (range in duration is based on the footprint differences in Alternative 2a, 2b, or 2c), with an additional 1 to 2 years if one of the potential enhanced liners is included in the design.
The Alternative 2 remedies are believed to be implementable and would follow standard landfill construction practices. It is assumed that the excavation work would occur while the adjacent quarry continues to operate its dewatering system, which would allow for waste removal and liner construction in dewatered conditions. 
Cost estimates for the Alternative 2 remedies are included in Table 5-1. Estimated cost ranges are as shown on the following table. 
	Alternative
	Estimated Cost w/ -20% to +30% range, costs in millions	Comment by Eric C. Lund: Cost range dependent on fees
	Additional Cost Range for Liner Enhancements, cost in millions
(additional $45,000 - $135,00 /acre)1

	2a - Minimal Area/Highest Peak
	$80 ($69 to $112)
	$2.7 to $8.1

	2b - Largest Area/Lowest Peak
	$101 ($81 to $131)
	$4.0 to $12

	2c - Moderate Area/Peak 
	$91 ($73 to $118)
	$3.4 to $10


 1 – Additional cost of liner and installation; does not consider costs associated with design, CQA, operations, etc. 

Modifying Criteria
The City of Burnsville has indicated a preference that the waste from the Site be removed to another facility, suggesting less favorable community acceptance for any variation of Alternative 2. One of the City’s concerns (also shared by the neighboring City of Bloomington) relates to the visual impact of the taller on-site landfill that would be created, particularly for Alternative 2a. The City of Burnsville and Dakota County have also expressed an interest in freeing up developable land around the completed landfill. Under that interest, there would be less support for the larger landfill footprints for Alternative 2b and 2c. MPCA continues to periodically meet with representatives of the community to discuss their input.
[bookmark: _Toc12361519][bookmark: _Toc16518760]Alternative 3 – Excavate Waste with Off-Site Disposal 	Comment by Eric C. Lund: EPA comment - Explain why fees/taxes cannot be estimated more precisely. Is it because a variance would be needed in fees? If it is just uncertainty around market conditions, then it seems like +50/-30 would cover it.
Alternative 3 involves excavating the waste and transporting it off-site to an existing, permitted landfill facility. 
Threshold Criteria
Alternative 3 is believed to attain the threshold criteria of (i) overall Protection of Human Health and the Environment and (ii) compliance with ARARs. 
Balancing Criteria
Alternative 3 will fulfill the RAOs, eliminate on-site waste management concerns, and would have favorable long-term effectiveness and performance by removing the waste from the Site for proper off-site management.
Alternative 3 will not result in any reduction of toxicity, mass, or volume of the waste, but the waste will be removed from the site for containment elsewhere, which will reduce the mobility of contaminants and eliminate the source of potential contaminant migration.  The remedies will also reduce the risk of explosion and greenhouse gas impacts by flaring landfill gas.
Alternative 3 will involve a multi-year, large scale construction and waste handling project that could result in potential for impacts to air, groundwater, site workers, and neighboring properties. During the work, it is anticipated those risks can be addressed by standard remedial construction practices and monitoring similar to other metro area landfill sites. The large number of truck trips to transport the Site waste volume would create additional impacts to the community, resulting in increased traffic impacts, accident risks, vehicle emissions, and wear on public transportation infrastructure. The scale of these impacts vary widely and are directly related to the travel distance and routes that would be used for various off-site facilities. The closest off-site landfill is located less than two miles from the Site and might be accessible on non-public roads, which would minimize concerns regarding short-term effectiveness. Other landfills are located 20 to 30 miles from the Site and would involve travel on public roads, increasing concerns regarding short-term effectiveness. 
Alternative 3 is believed to be implementable, although the size of the waste export may put pressure on existing local landfill capacity and markets in Dakota County. Expansions at existing facilities have been under discussion and, if allowed by regulatory authorities, would reduce this concern. Some facilities not currently accepting MSW may be available to accept waste from Freeway if further waste characterization and regulatory review determine acceptability at those facilities, or if those facilities revised their permit to accept the large volume of Freeway waste.
[bookmark: _GoBack]Alternative 3 would follow standard earthwork construction practices. It is assumed that the excavation work would occur while the adjacent quarry continues to operate its dewatering system, which would allow for waste removal and soil backfill in dewatered conditions. 
Cost estimate ranges for Alternative 3 are included in Table 5-1. There are several factors that create very large potential cost ranges for Alternative 3 . Those factors include carries enormous uncertainties around the application of state and local fees, haul distance to a facility willing to accept the quantity of waste, and economic conditions that would affect the cost of disposal. Those uncertainties and resulting ranges cannot be further refined at this point because decisions regarding the waiver or reduction in fees and taxes have not been finalized. The applicability of fees and taxes must  be determined by the appropriate governmental units during further consideration of Alternative 3. 
The resulting ranges are larger than what would typically be included in a feasibility study and are outside of the range that EPA generally considers to be an acceptable range of uncertainty. Therefore, iIn order to more clearly demonstratehighlight the impact of those uncertainties on the resulting cost ranges, two cost models were developed for Alternative 3. The “Low Range” model includes  – one with very favorable assumptions (waiver of all State, City, and County taxes and /fees, acceptance at a nearby facility, and competitive tipping fees), whereas the “High Range” model includes and one with more unfavorable cost assumptions (longer haul distance and higher normal State, City, and County taxes and /fees). As shown in Table 5-1 and the charts on Figure 5-1, Alternative 3 can only be cost competitive when compared to the on-site options if the favorable set of assumptions is realized. the unfavorable assumptions make Alternative 3 non-competitive from a cost standpoint. However, when using the more favorable set of assumptions (or if even more favorable conditions were realized), Alternative 3 may start to become competitive with the on-site options. 
[bookmark: _Toc12361520][bookmark: _Toc16518761]Comparative Analysis
This section presents a comparative analysis of the alternatives. The purpose of the comparative analysis is to identify the relative advantages/disadvantages of the alternatives within each of the evaluation criteria. A comparison of the alternatives is included in Table 5-2. 
[bookmark: _Toc12361521][bookmark: _Toc16518762]Overall Protection of Human Health and the Environment
Alternative 1 (the No Action alternative) is not believed to be protective of human health and the environment. The primary concerns involves impacts to the groundwater pathway under current conditions, plus additional impacts to the groundwater pathway are anticipated when the adjacent quarry dewatering operations cease in the future (see Sections 1.2.3 and 1.2.4). Alternative 1 does not meet the RAOs (Section 2.4).
All other alternatives are believed to be equally protective as they involve containment of the waste in a lined landfill with appropriate engineering controls. 
[bookmark: _Toc361913314][bookmark: _Toc469482307][bookmark: _Toc12361522][bookmark: _Toc16518763]Compliance with ARARs
[bookmark: _Toc361913317][bookmark: _Toc469482310][bookmark: _Toc12361524]Alternative 1 is not believed to be in compliance with ARARs, as noted in Section 5.1.1. All other alternatives are believed to be in compliance with ARARs as they would involve containment of the waste in a lined landfill with appropriate engineering controls. 
[bookmark: _Toc16518764]Long-term Effectiveness and Permanence
Alternative 1 is not considered to provide long-term effectiveness, as noted in Section 5.1.1. All other alternatives are similar and are expected to provide long-term effectiveness and permanence for waste containment through well-designed, well-constructed landfills, with proper long-term maintenance and monitoring. Liner design and construction at existing landfills for Alternative 3 vary. Additional long-term effectiveness may be achieved for Alternative 2 options if liner enhancements are included (see Section 4.2). 
[bookmark: _Toc361913318][bookmark: _Toc469482311][bookmark: _Toc12361525][bookmark: _Toc16518765]Reduction of Toxicity, Mobility, or Volume through Treatment
None of the alternatives provide a reduction in toxicity, mobility, or volume through treatment. Alternatives 2 and 3 provide better controls of on-going releases because the waste material will be contained in a lined landfill, thereby reducing contaminant mobility.  with Eengineered systems will be in place to manage leachate. Further, and landfill gas flaring will reduce the risk of explosion and limit the effects of greenhouse gases. 
[bookmark: _Toc361913319][bookmark: _Toc469482312][bookmark: _Toc12361526][bookmark: _Toc16518766]Short-term Effectiveness
Alternative 1 (No Action) has minimal concerns regarding short effectiveness since there would be no remediation activities. The Alternative 2 on-site landfill remedies would involve multi-year construction projects with similar impacts during the remedial construction, with short-term effectiveness directly related to the duration of the construction (3 to 4 years, plus another 1 to 2 years if liner enhancements are included). Alternative 2a would involve higher short-term effectiveness based on the shortest construction time.
Alternative 3 would have lower on-site construction impacts compared to Alternative 2 as it has a shorter construction schedule. However, the overall short-term effectiveness of Alterative 3 varies widely, depending on the off-site facility selected and the travel route and distance used for hauling. Off-site hauling impacts (e.g., traffic, emissions, infrastructure wear) could be relatively low if the closest landfill is selected and if access to private roads is obtained. Off-site hauling impacts would be much greater for more distant landfills.
[bookmark: _Toc361913320][bookmark: _Toc469482313][bookmark: _Toc12361527][bookmark: _Toc16518767]Implementability
All alternatives are expected to be implementable, although there is some uncertainty around the off-site landfill capacities in Dakota County for Alternative 3 (see Section 5.1.3). Alternative 2b would involve the most complex earthwork (i.e., greatest amount of double handling of materials among the Alternative 2 scenarios) and construction staging for the on-site landfill alternatives because of the larger landfill footprint. 
[bookmark: _Toc361913321][bookmark: _Toc469482314][bookmark: _Toc12361528][bookmark: _Toc16518768]Cost Effectiveness
The range of cost for each alternative is summarized in Table 5-1. A comparison of major cost components are summarized on Figure 5-1. Alternative 1 has the lowest cost, although it does not meet the threshold criteria in the FFS. Alternative 2a has the lowest cost for alternatives meeting the threshold criteria in the FFS. As discussed in Section 5.1.3, Alternative 3 carries enormous uncertainties around tipping fees and haul costs, depending on the landfill selected and whether public fees and taxes will be applied to the Site waste. Using optimistic assumptions, Alternative 3 may begin to become competitive with the Alternative 2 costs. For that reason, and because it may be a preferred option for some stakeholders, Alternative 3 is retained as an alternative. 


[bookmark: _Toc16518769]Summary and Recommendations
This Focused Feasibility Study has been prepared on behalf of the MPCA Closed Landfill Program to help inform remedy selection efforts for the Freeway Landfill and Freeway Dump in Burnsville, Minnesota. The evaluation involved a focused set of commonly implemented waste containment technologies that were assembled into five alternatives (Alternative 1, 2a, 2b, 2c, and 3). Alternative 1 would involve taking no action beyond long-term monitoring and maintenance at the existing Landfill and Dump. Alternatives 2a, 2b, and 2c, which would involve excavation of the waste with placement in a new lined landfill to be constructed on-site, include three variations related to the new landfill height and footprint. Alternative 3 was developed to represent a range of possible off-site disposal options in Dakota County.
The five alternatives were evaluated against the statutory criteria listed in Section 121 of CERCLA and in Section 300.430 of the NCP, as summarized in Table 5-2. Although Alternative 1 (No Action) involves the lowest cost and ease of implementation, the evaluation determined that Alternative 1 does have long term effectiveness and does not meet the threshold criteria for (1) protection of human health and the environment and, and (2) compliance with ARARs. Based on past discussions, Alternative 1 is not supported by key stakeholders, including the City of Burnsville, Dakota County, MPCA CLP, or US EPA.
The other four alternatives are believed to have similar long-term effectiveness, and each meets the FFS threshold criteria for compliance with ARARs and overall protection of human health and the environment. The main differences between the four remaining alternatives involve cost, implementation effort/duration, and the modifying criteria of state and community acceptance (see Table 5-2).
Three liner configurations for Alternatives 2a, 2b, and 2c were considered in this evaluation, including the base option that meets Minnesota Statute for municipal solid waste (MSW) landfills, an enhanced composite liner with an additional layer of geosynthetic clay liner (GCL), and a double composite liner traditionally used for hazardous waste landfills (see Table 3-1). The nature of the Site and historical waste disposal practices may warrant a more protective landfill liner, and this choice will also depend on community acceptance and legislative processes.  
Based on this evaluation, the three configurations for Alternate 2 are less expensive than Alternative 3.  Cost estimates (Table 5-1) for the design and construction of Alternatives 2a, 2b, and 2c are based on landfill industry standards and actual cost of similar projects. Alternative 2a utilizes the smallest footprint and therefore remains the least expensive option due to economies of scale.
Alternative 3 would involve excavating the waste from Freeway Landfill and Dump and disposing of the waste material in a permitted off-site Solid Waste Disposal Facility. Alternative 3 is estimated to be the most expensive alternative and includes the most based on several current unknowns, including finding a landfill that has the capacity to handle the volume of waste and the actual disposal fees that will be charged by the landfill. These disposal fees include the trucking, facility operation fees, and city/county/state fees and taxes. As noted in table 5-1, the cost range for disposal of the Freeway Landfill and Dump waste material at an alternative site is estimated to be between $23-$80 per ton.
Path Forward
At this time, the MPCA intends to present Alternatives 2a, 2b, 2c, and 3 at a public meeting and solicit public comments on each alternative. The desired outcome after review of the public comments would be to choose which configuration for Alternative 2 would be most acceptable for the public and other government stakeholders (e.g., City of Burnsville, Dakota County, and other regional governing bodies).   
Once the preferred configuration from Alternative 2 is selected, the MPCA intends to move forward on the preparation of design and bidding documents for one configuration for Alternative 2 and Alternative 3. The design and bidding documents will also consider option pricing for an enhanced bottom liner system to aid in the decision-making process. Bids will be posted for one configuration for Alternative 2 and Alternative 3. The bid results will be presented to the Legislature and the decision to move forward with Alternative 2 or Alternative 3 will be based on the support and availability of a funding source from the Legislature.
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