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Executive Summary 

This Corrective Action Plan (CAP)/Post-Closure Plan has been prepared by Stone Environmental, Inc. 
(Stone) with funding provided by the Vermont Department of Environmental Conservation (VT DEC) for 
the former Upper Valley Regional Landfill Corporation (UVRLC) property, located at 7412 VT Route 113, 
Thetford, Vermont (the Site).  

The Site is comprised of one 18-acre parcel, identified as parcel 01-02-57 by the Town of Thetford. A 6.6-acre 
closed landfill is located in the central/eastern portion of the Site. The landfill operated from 1974 to 1996, 
with final closure and capping occurring in 2001. The Site includes one collapsed building, identified as an 
abandoned storage building, and is also improved with a dirt driveway leading from VT Route 113 to the 
gated, cleared portion of the Site (including the former landfill). A groundwater monitoring well network, 
pump house (Post Mills Community Water Supply [PMCWS]), and a passive gas vent system are presently in 
operation at the Site. The State of Vermont (the State) is responsible for post-closure monitoring of the former 
landfill.  

The Site is abutted to the north by the Ompompanoosuc River; to the east and southeast by vacant, cleared 
land, beyond which is an outlet from Lake Fairlee, to the southwest by a residence, and to the west by a 
residence and forested land, beyond which is VT Route 113. The Post Mills Airport is northeast of the Site on 
the opposite side of the Lake Fairlee outlet. The Village of Post Mills resides to the north and northwest of the 
Site. The former Malmquist Mills (SMS #2010-4063), manufacturers of wooden spools and other products, 
resides west of VT Route 113 and the Ompompanoosuc River, approximately 500 feet west of the Site.  

Bi-annual (May and October) groundwater monitoring has been performed by the State since May 2002 per 
the UVRLC Post-Closure Plan, last revised in May of 2002. Groundwater monitoring occurred at eight 
monitoring wells, three of the monitoring wells are installed in the overburden and five of the monitoring 
wells are installed in the bedrock aquifer, plus the PMCWS bedrock well. Groundwater samples have been 
analyzed for chemical oxygen demand (COD), volatile organic compounds (VOCs), total sodium and 
chloride, and dissolved metals (arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, 
and zinc). In October 2018, the State began submitting groundwater samples for per- and polyfluoroalkyl 
substances (PFAS) analysis. VOC and metal contaminants generally did not exceed Vermont Groundwater 
Enforcement Standards (VGES) since 2003 in the post-closure monitoring well network except for 
manganese in BR-2, BR-3, and MW-101D, and intermittently at upgradient well BR-202 as well as 
naphthalene in MW-101D between 2020 and 2024. Additionally, PFAS concentrations have intermittently 
exceeded VGES in MW-101D, MW-1 and BR-2. 

In December of 2020, Stone performed a Phase I Environmental Site Assessment (ESA) of the Site on behalf 
of Green Mountain Economic Development Corporation (GMEDC) who was performing due diligence as a 
bona fide prospective purchaser. This assessment identified the historic use of the property as an unlined solid 
waste landfill as a Controlled Recognized Environmental Condition (CREC). The material remaining within 
the perimeter of the collapsed building, including a 55-gallon drum and 5-gallon can of transmission fluid as 
well as evidence of dumping, primarily along the northern edge of the clearing, including a pile of at least ten 
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55-gallon drums, tires, scrap metal, and a partially buried and unidentifiable metal cylinder were also 
identified as RECs in Stone’s 2020 Phase I ESA.  

Stone completed a Phase II ESA on August 7, 2023, on behalf of GMEDC, including assessments of soil, 
groundwater, drinking water, and building materials. Three drinking water supply wells, three overburden 
monitoring wells and six bedrock monitoring wells were sampled for PFAS, priority pollutant metals (PP 
Metals), semi-volatile organic compounds (SVOCs), VOCs, polychlorinated biphenyls (PCBs), 
dioxins/furans, chloride, sodium, and COD. Five surficial soil samples were collected and analyzed for VOCs, 
total petroleum hydrocarbons (TPH), SVOCs, and PP Metals. Additionally, Stone subcontracted with KD 
Associates, Inc. of South Burlington, Vermont to perform a buildings material assessment. 

Stone concluded that TPH contamination is present in surficial soil, localized around a pile of 55-gallon 
drums in the northern portion of the Site and near a 55-gallon drum located within a collapsed building on 
the southern portion of the Site. PFAS and 1,4-dioxane contamination is present in the overburden and 
bedrock aquifers at the Site above VGES and elevated levels of PFAS and/or 1,4-dioxane are present in post-
closure monitoring wells located west and downgradient of the landfill disposal area.  

Based on these conclusions and data collected in the Phase II ESA and by the State, corrective actions are 
necessary at the Site to mitigate risks posed by the presence of contaminated media (groundwater and soil). 
This CAP/Post-Closure Plan has been prepared in accordance with section §35-606 of the VT DEC 
Investigation and Remediation of Contaminated Properties Rule (IRule), Solid Waste Rule §6-1008 effective 
October 31, 2020 and the Procedure for Addressing Groundwater Quality Monitoring and Responses when a 
Groundwater Standard is Reached or Exceeded at Municipal Solid Waste Landfills, effective February 8, 1999 
(the Procedure). Corrective action objectives described within this CAP are designed to mitigate the impact of 
hazardous materials to sensitive receptors by removing solid waste (i.e., drums and tires) contributing to 
surficial soil contamination, continuing long-term groundwater monitoring to confirm that the groundwater 
plume is stable or decreasing, and implementing institutional controls for the Site. Long-term environmental 
monitoring includes the sampling of eight monitoring wells and one drinking water supply well during the 
spring (May) and fall (October) of each year until 2032. Monitoring will be in accordance with an amended 
landfill Post-Closure Plan as described within this CAP with a reduced VOC and metals analyte list and the 
addition of PFAS and 1,4-dioxane. Removal of waste contributing to surficial soil contamination includes the 
disposal of the drums and tires at an approved facility in accordance with state and local requirements. 

Remedial activities will commence upon final approval of this CAP and once funding is secured. 
Implementation of this CAP is anticipated to begin in May 2025 and will take approximately eight to nine 
months to complete. 
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1. Introduction 

This Corrective Action Plan (CAP)/Post-Closure Plan has been prepared by Stone Environmental, Inc. 
(Stone) with funding provided by the Vermont Department of Environmental Conservation (VT DEC) for 
the former Upper Valley Regional Landfill Corporation (UVRLC) property, located at 7412 VT Route 113, 
Thetford, Vermont (the Site; Figure 1, Appendix A). The Site houses a closed landfill that is managed by the 
State of Vermont (the State). 

Phase I and II Environmental Site Assessments (ESAs) were completed by Stone on behalf of a prospective 
purchaser for the Site in 2020 and 2023, respectively. The Phase II ESA results included detections of per- and 
polyfluoroalkyl substances (PFAS) and 1,4-dioxane in the Site overburden and bedrock aquifers at 
concentrations exceeding the Vermont Groundwater Enforcement Standards (VGES). Additionally, total 
petroleum hydrocarbons (TPH) were identified in surficial soil in the northern and southern portions of the 
Site at concentrations above the residential EPA Regional Screening Limit (RSL) but below the industrial 
EPA RSL. Corrective actions are necessary at the Site to mitigate consumption and direct contact risks posed 
by the presence of contaminated media (groundwater and soil).  

This CAP has been prepared in accordance with §35-606 of the VT DEC’s Investigation and Remediation of 
Contaminated Properties Rule (IRule). The corrective actions described within this CAP include a long-term 
groundwater and drinking water bi-annual monitoring plan and removal of drums, metal, and other materials 
that are contributing to contamination of surficial soils. Long-term environmental monitoring includes the 
sampling of eight monitoring wells and one drinking water supply well during the spring (May) and fall 
(October) of each year until 2032. Groundwater monitoring will be conducted in accordance with the 
amended landfill Post-Closure Plan included within this CAP with a reduced volatile organic compound 
(VOC) and metal analyte list and the addition of PFAS and 1,4-dioxane.  

This amended Post-Closure Plan has been prepared in accordance with Solid Waste Rule §6-1008 effective 
October 31, 2020 and the Procedure for Addressing Groundwater Quality Monitoring and Responses when a 
Groundwater Standard is Reached or Exceeded at Municipal Solid Waste Landfills, effective February 8, 1999 
(the Procedure). 

1.1. Site Description 
The Site is located at 43.88043° north latitude and 72.25898° west longitude at an elevation of approximately 
720 feet above mean sea level (amsl) in Thetford, Orange County, Vermont (Figure 1, Appendix A). The Site 
is comprised of one, 18-acre parcel, identified as parcel 01-02-57 by the Town of Thetford. The Site is abutted 
to the north by the Ompompanoosuc River; to the east and southeast by vacant, cleared land, beyond which is 
an outlet stream from Lake Fairlee; to the southwest by a residence; and to the west by a residence and 
forested land, beyond which is VT Route 113. The Post Mills Airport is northeast of the Site on the opposite 
side of the Lake Fairlee outlet stream. The Village of Post Mills resides to the north and northwest of the Site. 
The former Malmquist Mills (SMS #2010-4063), manufacturers of wooden spools and other products, resides 
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west of VT Route 113 and the Ompompanoosuc River, approximately 500 feet west of the Site. A vicinity map 
is provided as Figure 2 in Appendix A. 

The Site includes one collapsed building, identified as an abandoned storage building in Solid Waste 
Management Program (SWMP) files. The building appears to have been one-story with a concrete masonry 
unit (CMU) foundation. The parcel is also improved with a gravel driveway in the southwestern portion of 
the Site leading from VT Route 113 to the gated, cleared portion of the Site (including the former landfill). A 
groundwater monitoring well network, pump house serving Post Mills Community Water System, and 
passive gas vent system are presently in operation on the property. The Site is not serviced by municipal water 
or sewer. 

The State is responsible for post-closure monitoring of the landfill. Contact information for the VT DEC 
Solid Waste Management Division is: 

VT DEC Waste Management & Prevention, Solid Waste Management Program 
Attention: Dennis Fekert 
1 National Life Drive, Davis 1 
Montpelier, Vermont 05602 
(802) 522-0195 
dennis.fekert@vermont.gov 

 
The property owners of the adjoining properties are included in Table 4 in Section 2.5.1. 

1.2. Site Background 
Prior to 1974, historical aerial photographs and reference in a warranty deed indicate that the Site was used for 
agriculture. A 6.6-acre landfill was first approved for development as a sanitary landfill on November 1, 1971, 
and began operating around May 6, 1974. Both domestic and commercial refuse was accepted by the landfill, 
including occasional asbestos-containing material (ACM).  

In the early 1980s, VOCs were identified in nearby monitoring wells and (reportedly) one private drinking 
water well (Braley residence located south of the Site). A replacement water supply well for adjacent, 
downgradient residential properties was installed on March 16, 1988, to the southwest of the landfill on the 
opposite side of VT Route 113 (“Former Supply Well”, Figure 3, Appendix A). The former supply well served 
multiple residential properties and was in operation prior to the establishment of a community water system. 
On approximately September 7, 1989, the landfill ceased accepting waste for disposal due to a Consent Order 
entered by the UVRLC and the Vermont Environmental Board.  

Following installation of the water supply well, a pump test carried out in 1990 revealed that the water supply 
well and a residential well, located north of the former supply well (“Demers”, Figure 3, Appendix A), were 
drilled into a fracture zone hydraulically connected to a contaminated well on the UVRLC property. This 
observation was supported by low levels of VOCs detected in the wells; specifically, 1,1-dichloroethane in the 
bedrock water supply well, and dichlorodifluoromethane and 1,1-dichloroethane in the Demer’s private well. 

In 1996, an Administrative Order was issued to close the landfill, install additional groundwater monitoring 
wells, monitor groundwater, and surface water, submit a plan for a public community water system, provide 
bottled water to affected residences, and complete post-closure landfill inspections. By 1998, the UVRLC had 
not complied with the order. A settlement was reached in August 2000 between Frank L. Barker, Jr., Barker-
Sargent Corporation, 14 neighboring landowners (i.e., the Braley Plaintiffs), and the State of Vermont (the 
State). As part of the settlement, the State assumed responsibility for closure and post-closure monitoring of 

mailto:dennis.fekert@vermont.gov
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the landfill. In the spring of 2001, the landfill was properly closed, by reshaping the topography, capping with 
a multi-layer final cover system, and installing a passive gas vent system in alignment with the UVRLC Post-
Closure Plan; the plan was updated in 2002 to reflect the improvements. A new water supply system for 
adjacent landowners, the Post Mills Community Water Supply (PMCWS) well and distribution lines, was 
also installed upgradient of the landfill in 2001 (“PMCWS”, Figure 3, Appendix A). 

1.3. Previous Environmental Investigations 
A summary of previous environmental investigations at the Site and in the vicinity of the Site is provided 
below. Previous sample locations from VT DEC and Stone’s investigations at the Site are depicted in Figure 3 
(Appendix A). Analytical data from the VT DEC and Stone’s previous environmental investigations at the 
Site are tabulated in Appendix B. Analytical data from investigations prior to the start of post-closure 
monitoring in 2002 were unavailable and therefore could not be included in this CAP. 

Stone reviewed the following documents relevant to previous environmental studies at the Site: 

 Stone, (December 4, 2020). Phase I Environmental Site Assessment: Former UVRLC Landfill, 7412 
VT Route 113, Thetford, Vermont. 

 Stone, (July 16, 2021). File Review and Data Gap Analysis – Former Upper Valley Regional Landfill 
Corporation Property, 7412 VT Route 113, Thetford, Vermont.  

 Stone, (August 7, 2023). Phase II Environmental Site Assessment: Former UVRLC Landfill, 7412 VT 
Route 113, Thetford, Vermont. 

 Vermont Solid Waste Management Program (2002). Upper Valley Regional Landfill Post-Closure 
Plan. 

1.3.1. Post-Closure Groundwater Monitoring (2002-2024, VT DEC) 

Bi-annual (May and October) groundwater monitoring has been performed by the State since May 2002 per 
the UVRLC Post-Closure Plan, last revised in May of 2002. Groundwater monitoring occurred at eight 
monitoring wells, plus the 2001 PMCWS well; three of the monitoring wells are installed in the overburden 
and five of the monitoring wells are installed in the bedrock (Figure 3, Appendix A). Groundwater samples 
have been analyzed for chemical oxygen demand (COD), VOCs, total sodium and chloride, and dissolved 
metals (arsenic, cadmium, chromium, copper, iron, lead, manganese, mercury, nickel, and zinc). In October 
2018, the State began submitting groundwater samples for PFAS analysis. 1,4-Dioxane was not listed as an 
analyte in the data provided by the VT DEC. 

The summary table of laboratory analytical reports from May 2002 to November 2024 provided by VT DEC 
to Stone shows that contaminants of concern have generally not exceeded the VGES since 2003 in the post-
closure monitoring well network except for the following: 

 Manganese has been consistently detected above VGES in BR-2, BR-3, and MW-101D, and 
intermittently at upgradient well BR-202 (5/2002 & 11/2024).  

 Lead was detected at MW-1 in November 2024 an order-of-magnitude above the VGES, where it has 
previously been mostly non-detect and not detected above VGES in any other monitoring wells. This is 
due to challenging sampling conditions that results in higher-than-normal turbidity and a change from 
dissolved metal to total metal analysis. Additionally, lead was detected slightly above the primary drinking 
water standard at the active public drinking water supply in May 2019. This was the only lead exceedance 
in over 20 years of biannual testing.. 

 Naphthalene has been intermittently detected slightly above the VGES (0.7 to 2.2 micrograms per liter 
[µg/L]) at MW-101D between 2020 and 2024. Reporting limits are not shown in the table provided by VT 
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DEC. The recent detections are assumed to be the result of lower reporting limits and not increasing 
concentrations. Naphthalene has not been detected in other post-closure monitoring wells except for one 
detection in BR-1 in May 2003. 

 Benzene was detected slightly above VGES in May 2003 at MW-101D and has not been detected 
subsequently. 

 The cumulative sum of PFOA, PFOS, PFHxS, PFHpA, and PFNA concentrations (total regulated 
PFAS) intermittently exceeded VGES at MW-101D and MW-1 between 2018 (when sampling started) 
and 2024 and slightly exceeded the VGES at BR-2 in October 2020 only. 

1.3.2. Phase I & II Environmental Site Assessments (2020 & 2023, Stone) 

In December 2020, Stone performed a Phase I ESA and identified the historic use of the property as an 
unlined solid waste landfill with a post-closure plan as a Controlled Recognized Environmental Condition 
(CREC). Additionally, the assessment identified two areas of the Site where residual materials were observed 
during the site reconnaissance as RECs: 

 Material remaining within the perimeter of the collapsed building, including a 55-gallon drum and 5-
gallon can of transmission fluid, and 

 Evidence of dumping, primarily along the northern edge of the clearing, including a pile of at least ten 55-
gallon drums, tires, scrap metal, and a partially buried and unidentifiable metal cylinder. 

In August 2023, Stone performed a Phase II ESA and the results are presented on Figure 4 through 8 in 
Appendix A. The 2023 Phase II ESA included an assessments of soil, groundwater, drinking water, and 
building materials. Three current or former drinking water supply wells (the Former Supply Well, PCMWS, 
and the Leibon Well), three overburden monitoring wells and six bedrock monitoring wells were sampled for 
PFAS, priority pollutant metals (PP Metals), semi-volatile organic compounds (SVOCs), VOCs, 
polychlorinated biphenyls (PCBs), dioxins/furans, chloride, sodium, and COD. Five surficial soil samples 
were collected and analyzed for VOCs, TPH, SVOCs, and PP Metals. Additionally, Stone subcontracted with 
KD Associates, Inc. of South Burlington, Vermont to perform a buildings material assessment of the collapsed 
building. 

The Phase II ESA concluded that TPH contamination is present in surficial soil in the northern and southern 
portions of the Site above the residential EPA RSL but below the industrial EPA RSL. The extent of soil 
contamination appears to be localized around a pile of 55-gallon drums in the northern portion of the Site 
and near a 55-gallon drum located within the collapsed building on the southern portion of the Site (Figure 6, 
Appendix A). Groundwater analytical results from overburden monitoring wells indicated the risk posed to 
groundwater by the surficial soil impacts is low.  

Groundwater results additionally indicated PFAS and 1,4-dioxane contamination is present in the overburden 
and bedrock aquifers at the Site. Concentrations of total regulated PFAS exceeded the VGES at BR-3 
(Figure 7, Appendix A) and 1,4-dioxane exceedances were noted at BR-3 and MW-101D (Figure 8, 
Appendix A) during the Phase II ESA; post-closure monitoring wells BR-3 and MW-101D are located west 
and downgradient of the landfill disposal area (Figure 3, Appendix A). Non-detectable levels of these 
contaminants were reported in downgradient off-Site wells (BR-4 and Former Supply Well) indicating the 
extent and magnitude of groundwater impacts has been adequately defined. Chloride was also detected 
during the Phase II ESA in the PMCWS well above the Secondary Maximum Contaminant Level (SMCL) 
indicating the odor and appearance of the water may be adversely affected. The Phase II ESA exceedance is 
the highest chloride concentration reported to date and subsequent sampling in 2023 and 2024 did not detect 
chloride above the SMCL; therefore, the Phase II ESA detection is considered an outlier and does not require 
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corrective action. Hazardous building materials were not identified during an assessment of the collapsed 
building located at the Site.  

Based on these conclusions and data collected during the Phase II ESA, Stone recommended that the pile of 
drums, metal and other materials identified in the northern portion of the Site should be assessed and 
disposed of at an approved facility in accordance with state and local requirements. Additionally, post-closure 
monitoring of the well network should continue in accordance with the landfill Post-Closure Plan; however, 
PFAS and 1,4-dioxane should be added to the monitoring plan analyte list.  

1.3.3. Trend Analysis 

Stone conducted a trend analysis of the time series groundwater data from 2002 to 2024 provided by the VT 
DEC. Tables 1 and 2, below, present the results of a Mann-Kendall trend analysis (GSI, 2012) of manganese 
and total regulated PFAS for all well locations with four or more data points with detections above laboratory 
reporting limits and one or more data points above applicable enforcement standards (2002 to 2024). Non-
detect data points were not included in the analysis. A trend analysis was not performed for other constituents 
of concern due to a limited data set or non-detectable values (e.g., 1,4-dioxane, lead, naphthalene).  The 
Mann-Kendall trend analysis includes the following statistics: 

 The ‘S’ Statistic: Indicates whether concentration trend vs. time is generally decreasing (negative S 
value) or increasing (positive S value). 

 The Confidence Factor (CF): The CF value modifies the S Statistic calculation to indicate the degree 
of confidence in the trend result, as in ‘Decreasing” vs. “Probably Decreasing” or “Increasing” vs. 
“Probably Increasing.” Additionally, if the confidence factor is quite low, due either to considerable 
variability in concentrations vs. time or little change in concentrations vs. time, the CF is used to apply 
a preliminary “No Trend” classification, pending consideration of the Coefficient of Variation (COV). 

 The Coefficient of Variation (COV): The COV is used to distinguish between a “No Trend” result 
(significant scatter in concentration trend vs. time) and a “Stable” result (limited variability in 
concentration vs. time) for datasets with no significant increasing or decreasing trend (e.g., low CF). 

As depicted in Table 1, statistically significant decreasing trends of manganese concentrations have been 
established at BR-2 and MW-101D. No manganese concentration trend has been established at BR-3 and BR-
202. As depicted in Table 2, no trends in total regulated PFAS concentration have been established in MW-
101D or MW-1. While no increasing trend is shown, given the no trend results, Stone recommends continued 
monitoring and reanalysis of trends to identify stable or decreasing concentrations at all compliance wells. 
Trends for other constituents of concern such as 1,4-dioxane should be performed once enough data points 
are generated to allow for Mann-Kendall analysis. 

Table 1: Manganese Concentration Trends in Groundwater 

Location ID 
Concentration 

Trend  
Mann-Kendall 

Statistic (S) 
CF COV 

Frequency 
above VGES 

BR-2 Decreasing -208 >99.9% 0.41 30/30 

BR-3 No Trend 40 77.8% 0.72 19/29 

MW-101D Decreasing -135 99.5% 1.17 25/29 

BR-202 No Trend 31 89.0% 1.95 2/30 
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Table 2: PFAS Concentration Trends in Groundwater 

Location ID 
Concentration 

Trend  
Mann-Kendall 

Statistic (S) CF COV 
Frequency 

above VGES 

MW-101D No Trend 3 61.4% 0.60 6/8 

MW-1 No Trend 0 40.8% 1.14 2/7 
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2. Conceptual Site Model 

The following Conceptual Site Model (CSM) provides a set of working hypotheses that describe key aspects of 
the Site. As with any hypothesis, the CSM may require additional testing to arrive at the desired level of 
confidence. The CSM includes a discussion of the physical, geologic, and hydraulic attributes of the Site and 
surrounding area, how chemicals were released to the environment, their transport pathways, fate 
mechanisms, and potential routes of exposure to ecological and human receptors. The CSM provides the 
context from which the site investigation is developed and a framework to make sound Site management 
decisions. 

2.1. Topography 
The Site is located at an elevation of approximately 720 feet amsl. Topography at the Site is partially shaped 
by historic use as a landfill and slopes steeply to the west along the western property line. To the east, 
topography undulates, sloping gradually eastward with a depression in the central-northwestern portion of the 
Site. Regionally, the areas to the northwest and south of the Site have steeper slopes and are at higher 
elevations, while the area to the east, which encompasses an outlet stream from Lake Fairlee, has a relatively 
flat topography. 

2.2. Geology and Hydrogeology 

2.2.1. Bedrock 

According to the Geology of the Strafford Quadrangle (1912), published by C.H. Hitchcock, and bedrock 
mapping performed by GEI as part of their Final Data Summary Report (1990), bedrock underlying the 
landfill consists of dark gray phyllite schist with interbedded micaceous quartzite of the Gile Mountain 
Formation. Bedrock elevation underlying the landfill ranges from approximately 510 feet to 580 feet amsl. 
Bedrock mounds are present to the southwest of the landfill and the northeastern portion of the landfill with a 
saddle between the two mounds. Bedrock outcrops are visible west of the Site adjacent to the 
Ompompanoosuc River and monitoring well BR-4. 

Fracture trace analysis conducted using aerial photography has identified up to seven linear features 
underlying the landfill. A pump test conducted in 1990 indicates that two drinking water wells southwest of 
the Site and a bedrock monitoring well (BR-3) at the corner of VT Route 113 and the landfill access road may 
intersect the same water-bearing fracture. 

2.2.2. Surficial Geology 

According to the Surficial Geologic Map of Vermont (1970) and the Surficial Geology and Pleistocene History of 
Vermont (1969), both published by David Stewart and Paul MacClintock, soil in the landfill area consist of 
glacial meltwater deposits with ablation till encountered in several locations. Soil to the west of the landfill 
disposal area have been reported to consist of mainly fine to medium sand and sand with gravel. Soil to the 
east of the landfill and adjacent to the Lake Fairlee outlet have been reported to consist of silty clay and clayey 
silt. The thickness of surficial deposits ranges from 0 to 15 feet near the bedrock outcrops southwest of the 
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landfill and up to 75 feet in the central/northwestern portion of the landfill near MW-7 and MW-8 (Figure 3, 
Appendix A). Soil borings advanced in the northern and southern portions of the Site as part of the Phase II 
ESA efforts identified medium to coarse sand to a maximum exploratory depth of 4 feet below ground surface 
(bgs). 

2.2.3. Hydrology and Hydrogeology 

The Site is located along the southwestern perimeter of the Middle Brook Sub-Watershed, part of the Upper 
Connecticut-Mascoma Watershed. The closest surface water body is the Ompompanoosuc River and an outlet 
stream from Lake Fairlee, which are surrounded by wetlands. The outlet from Lake Fairlee flows north, 
paralleling the eastern Site property boundary and coming within 160 feet of the boundary, before its 
confluence with the Ompompanoosuc River. The Ompompanoosuc River abuts the Site to the north before 
flowing south parallel and west of VT Route 113. Additionally, the northern tip (approximately 0.9 acres) of 
the Site is mapped as a Class 2 Wetland, indicating that it provides significant functions and values and is 
protected under the Vermont Wetland Rules. Surface runoff at the Site is expected to mimic surface 
topography; runoff may pond near the central-northwestern portion of the Site, or flow to the east toward the 
low-lying outlet from Lake Fairlee. 

In fall 2022, the elevation of the water table in the overburden ranged from approximately 554 feet amsl in the 
east to 547 feet amsl in the west (Figure 4, Appendix A). The potentiometric surface in the bedrock in fall 
2022 ranged from approximately 582 feet amsl in the northeast to 535 feet amsl in the southwest (Figure 5, 
Appendix A). Overburden groundwater appears to flow west/southwest from the Lake Fairlee outlet to the 
Ompompanoosuc River, partially due to damming of the Ompompanoosuc River near its intersection with 
VT Route 113. There may also be a groundwater divide in the northeastern portion of the site that results in 
shallow groundwater flowing east to the Lake Fairlee outlet stream in that portion of the Site. Bedrock 
groundwater similarly appears to flow to the west/southwest. 

As noted in a 1995 report titled “Hydrogeologic Summary of the Upper Valley Regional Landfill in Post Mills, 
Vermont (Town of Thetford)” prepared by Caswell, Eicher and Hill, Inc., the vertical groundwater flow 
direction varies based on the location of adjacent overburden and bedrock wells within the flow path. Near the 
central/western perimeter of the landfill disposal area, groundwater flows upward from the bedrock to the 
overburden, whereas to the southwest of the landfill near VT Route 113 and the access road to the landfill 
groundwater flows downward from the overburden to the bedrock.  

Hydraulic conductivity has been estimated to be 2x10-3 centimeters per second in one overburden well, 
screened in sand with silt and gravel deposits. This estimate has not been confirmed by tests elsewhere on-site. 

2.3. Release Mechanisms 
Prior to constructing the landfill cap in 2001, precipitation leached through the buried waste in the unlined 
Upper Valley Regional Landfill and infiltrated downward to the water table, contaminating the overburden 
aquifer. Upon reaching the water table, leachate mixed with groundwater and migrated further downward 
into the bedrock aquifer, traveling through more transmissible fracture zones. Over the past 20 years, 
groundwater monitoring has shown higher concentrations of contaminants indicative of landfill leachate, 
such as sodium and chloride west (downgradient) of the landfill. Elevated levels of PFAS and 1,4 dioxane are 
present in post-closure wells located west and downgradient of the landfill; however, non-detectable levels of 
these contaminants have been reported in downgradient off-site wells indicating the extent and magnitude of 
groundwater impacts has been adequately defined (Stone, 2023). 
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2.4. Contaminant Sources, Distribution, Fate, and Transport 
Overburden and bedrock monitoring wells west (downgradient) of the landfill have historically had detections 
of contaminants attributed to the landfill, such as VOCs, metals, and inorganics (sodium and chloride). 
However, post-closure monitoring since 2002 has generally only shown manganese consistently exceeding the 
enforcement standards. Recent assessment of monitoring wells and nearby drinking water supply wells during 
the Phase II ESA (Stone, 2023) for other contaminants typical of unlined landfills, including PCBs and 
dioxin/furans did not detect these contaminants above the enforcement standards except for PFAS and 1,4-
dioxane. These contaminants were not detected in downgradient off-Site wells suggesting the contamination 
is limited to the Site. Recent sampling of drinking water supply wells west and east of the landfill reported 
non-detectable levels of VOCs and all other target analytes were either non-detect or below applicable 
enforcement standards, apart from chloride in the PMCWS well during the 2023 Phase II ESA (exceedance of 
SMCL). No surface water contamination has been detected in the Ompompanoosuc River and Lake Fairlee 
outlet and monitoring wells near the river have not exceeded the standards. Monitoring wells and nearby 
drinking water supply wells were assessed in 2022/2023 for other contaminants typical of unlined landfills, 
including PCBs and dioxin/furans; all detections were below applicable standards.  

2.4.1. Volatile Organic Compounds   

Both petroleum and chlorinated VOCs have been detected in post-closure monitoring wells. Benzene, 
ethylbenzene, 1,2,4-trimethylbenzene (TMB), naphthalene, toluene, and xylene have been detected above 
laboratory reporting limits with benzene and 1,2,4-TMB detected above VGES in BR-1 in 2003 and 
naphthalene intermittently detected above the standard at MW-101D between 2020 and 2024. Several 
chlorinated VOCs have been detected above laboratory reporting limits, however, none have exceeded the 
current VGES. Elevated concentrations of 1,4-dioxane up to 2.6 µg/L have been detected in on-Site 
overburden and bedrock monitoring wells west of the landfill. Concentrations of 1,4-dioxane detected in 
monitoring wells MW-101D and BR-3 in fall 2022 and spring 2023 exceeded the VGES (0.3 µg/L); however, 
non-detectable levels were reported for all other on-Site monitoring wells, a downgradient off-Site bedrock 
monitoring well (BR-4), and nearby/downgradient drinking water supply wells. There is insufficient data to 
conduct a trend analysis; however, the addition of 1,4-dioxane to the post-closure monitoring will allow for 
future analysis to confirm plume stability.  

2.4.2. Metals 

Elevated concentrations of manganese have been detected in monitoring wells above enforcement standards at 
the Site. Iron has also been detected in monitoring wells across Site; there is no VGES for iron. Iron has been 
detected twice in PMCWS (October 2019 and November 2024) at concentrations well below the SMCL. 
Elevated concentrations of manganese and iron are widespread in both overburden and bedrock monitoring 
wells with the highest concentrations immediately west and southwest of the landfill. Trend analysis of 
manganese concentrations indicates that concentrations are decreasing at MW-101D and BR-2 and have no 
trend at BR-202 and BR-3. 

Likewise, sodium and chloride have historically exhibited elevated concentrations to the west of the landfill; 
however, the highest concentrations have been detected at monitoring and drinking supply wells along VT 
Route 113. In fall 2022, Stone sampled monitoring wells and nearby drinking water supply wells for PP 
Metals, sodium, and chloride. All detections were below applicable standards, except for chloride in the 
PMCWS well (1,200,000 µg/L), which exceeded the SMCL (250,000 µg/L). An exceedance of the SMCL 
indicates the odor and appearance of the water may be adversely affected. The PMCWS well is routinely 
sampled for chloride as part of the post-closure sampling program. The chloride concentration detected in fall 
2022 is the highest reported to date and is considered an outlier based on historical results. Additionally, lead 



 

  
VT DEC / CAP / Post -Closure Plan 
Former UVRLC Landfill / May 2025 

17 

exceeded the VGES at MW-1 (174 µg/L) in the most recent groundwater monitoring event in November 
2024. Lead has not historically exceeded the standard at MW-1 or in any monitoring wells at the Site and the 
detection is likely an outlier due to challenging sampling conditions, which resulted in higher turbidity. 

2.4.3. Per- and Polyfluoroalkyl Substances (PFAS) 

Overburden and bedrock monitoring wells have been periodically sampled for PFAS since 2018. Slight 
exceedances of the VGES for total regulated PFAS (20 nanograms per liter [ng/L]) were reported in on-Site 
overburden and bedrock wells west of the landfill between 2018 and 2024 including at MW-101D, BR-2, and 
BR-3. Higher concentrations were detected at MW-1 in May 2022 (80.7 ng/L) and May 2023 (121.9 ng/L); 
however subsequent results in MW-1 in 2023 and 2024 were below the VGES. In the most recent sampling 
events, May and November of 2024, PFAS concentrations exceeded the VGES only in MW-101D (69.5 ng/L 
and 23.79 ng/L respectively); however, BR-2, BR-1, BR-201, BR-202, and MW-2 were not sampled in 2024.  

In fall 2022, Stone sampled monitoring wells and nearby drinking water supply wells for PFAS. An 
exceedance of the VGES was reported in one on-Site bedrock monitoring well (BR-3; 31 ng/L); however, all 
other on-Site monitoring wells, a downgradient off-Site bedrock monitoring well (BR-4), and nearby drinking 
water supply wells reported either non-detectable levels of PFAS or concentrations well below applicable 
standards. Results from a limited resampling event conducted in spring 2023 indicated PFAS concentrations 
in BR-3 (5.6 ng/L) decreased to below VGES. Additionally, non-detectable levels of PFAS were reported in an 
inactive downgradient drinking water supply well (Former Supply Well) to the southwest. 

Trend analysis of PFAS concentration at MW-1 and MW-101D, which were the only wells with sufficient 
data, indicated no statistical trend. The addition of PFAS to the post-closure monitoring will allow for future 
analysis to confirm plume stability.  

2.4.4. Total Petroleum Hydrocarbon 

Surficial soils in the northern and southern portions of the Site are impacted with TPH at concentrations 
above the residential EPA RSL but below the industrial EPA RSL. The extent of soil contamination appears 
to be localized around a pile of 55-gallon drums in the northern portion of the Site and near a 55-gallon drum 
located within a collapsed building on the southern portion of the Site. Groundwater concentrations of 
petroleum VOCs in overburden monitoring wells near these areas have been non-detect and below the VGES 
suggesting that contamination is limited to surficial soil. Removal of the drums is expected to prevent any 
potential future release.      

2.5. Sensitive Receptor Evaluation 
Contamination identified at the Site has been evaluated for its potential to adversely affect sensitive receptors. 
Table 3 presents the potentially affected media, potential pathways, and potential receptors. 

Table 3: Sensitive Receptor Evaluation  

Affected Media Potential Pathways Sensitive Receptors/Potential Risk 

Surface Water Groundwater discharge 

Ompompanoosuc River and Lake Fairlee outlet / Low – No 
contaminants of concern have been detected in surface water in the 
Ompompanoosuc River or Lake Fairlee outlet and recent sampling of 
wells adjacent to these surface waters indicate contaminants of 
concern are below applicable standards. 

Surface Soil Direct contact to 
Site users & Future Users / Low – The landfill has been capped with a 
multi-layer final cover system. Elevated levels of TPH, above EPA RSL 
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Affected Media Potential Pathways Sensitive Receptors/Potential Risk 

contaminated materials for residential use but below EPA RSL for industrial, have been 
detected in surficial soils near a pile of 55-gallon drums and a 
collapsed building at the Site. Sampling of overburden monitoring 
wells reported low to non-detectable petroleum VOC levels 
indicating the TPH in surficial soil presents a low risk to groundwater.  
The current and foreseeable future use (historical landfill) of the Site 
indicates the direct contact risk is low. Additionally, numerous 
restrictions have been put in place at the Site through the 2000 
“Grant of Environmental Restrictions, Water and Mineral Rights, 
Rights of Access and Easement.” Those restrictions prohibit 
residential use. 

Subsurface Soil 

Direct contact with 
contaminated soil 

Infiltration of precipitation 
through buried waste and 
impacted soil may leach 
contaminants to 
groundwater 

Groundwater / Medium – The presence of the landfill cap should 
significantly reduce leachate migration from contaminated soils to 
the water table, as suggested by post-closure monitoring data.    

Construction Workers / Low – Soil disturbance activities within the 
former landfill are prohibited by the “Grant of Environmental 
Restrictions, Water and Mineral Rights, Right of Access and 
Easement.” 

Groundwater 

Consumption of impacted 
groundwater from drinking 
water supply well. 

Discharge to 
Ompomanoosuc River, Lake 
Fairlee outlet stream and 
adjacent wetlands. 

Groundwater Users / Low – Inactive private drinking water supply 
wells are present on adjacent properties. Drinking water supply wells 
have historically shown no contamination for a limited list of analytes 
with low levels of VOCs detected below the enforcement standards 
on several occasions. Recent sampling of downgradient drinking 
water supply wells indicates no contaminants of concern are present 
above primary standards; PFAS and 1,4-dioxane have been detected 
in on-site overburden and bedrock monitoring wells above VGES; 
however, non-detectable levels have been reported in all off-site 
wells and downgradient drinking water supply wells. The 2000 
“Grant of Environmental Restrictions, Water and Mineral Rights, 
Rights of Access and Easement” prohibits the installation of portable 
wells.  

Potential discharge to Ompompanoosuc River, Lake Fairlee outlet, 
and adjacent wetlands / Low – See surface water. 

Sediment 
Discharge of dissolved 
phase contaminants to 
basal sediments. 

Waters of the State, recreational users, benthic organisms / Low – No 
contaminants of concern have been detected in surface water in the 
Ompompanoosuc River or Lake Fairlee, however, no sediment 
sampling within these surface waters has been conducted. Recent 
sampling of wells adjacent to these surface waters indicate 
contaminants of concern are below applicable standards, indicating 
there is no current discharge of dissolved phase contaminants to 
sediment.  

 

Using the VT ANR Natural Resources Atlas, a qualitative receptor analysis was completed to evaluate the 
occurrence of potential receptors relative to the Site. 

2.5.1. Adjoining Landowners 

Adjoining landowners to the Site are summarized in Table 4, below and shown on Figure 2, Appendix A. 
Theses landowners will receive notification of this CAP at the onset of the 30-day public comment period. 
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Table 4: Adjoining Property Owners 

Address Grand List SPAN # Owner Name Contact Information 

7558 VT Route 113 642-202-10152 
Gregory D. & Nicole D. 
Leibon 

PO Box 7 

Post Mills, VT, 05058 

7386 VT Route 113 642-202-116633 
Tyler A. & Amber L. 
Braley 

PO Box 72 

Post Mills, VT, 05058 

7459 VT Route 113 642-202-11250 
Howard E. & Chelsea L. 
Stone 

7459 VT Route 113 

Post Mills, VT, 05058 

7534 VT Route 113 642-202-11193 
Charles Goldensher & 
Tamaran Beck 

PO Box 82 

Post Mills, VT, 05058 

7366 VT Route 113 642-202-116633 George & Linda Braley 
7366 VT Route 113 

Post Mills, VT, 05058 

7631 VT Route 113 642-202-10827 
Malmquist Wood 
Products Inc. & C/O 
Walter Malmquist 

2727 Wild Hill Road 

Bradford, VT, 05033 

7814 VT Route 113 642-202-10824 Harry C. Kinne 
7814 VT Route 113 

Post Mills, VT, 05058 

2.5.2. Drinking Water Supplies 

Twenty private water supply wells were identified within a quarter mile of the Site. A community supply well, 
PMCWS, that services properties adjacent to the Site is located southeast of the landfill in an apparent 
upgradient location. There are 39 private wells within 0.5 miles of the Site. However, drinking water supply 
wells have historically shown no contamination for a limited list of analytes with low levels of VOCs detected 
below the enforcement standards on several occasions.  

2.5.3. Surface Water and Groundwater Source Protection Areas 

No surface water or groundwater source protection areas were identified within 0.25 miles of the Site.  

2.5.4. Buildings with Basements 

There are no basements in the building located on Site; however, private properties nearby may have partial or 
full basements.  

2.5.5. Wetlands 

According to the ANR Natural Resources Atlas, there is one mapped Class II Wetland within 0.25 miles of the 
Site (ANR Atlas Object ID 36801). This wetland is partially on the northernmost edge of the Site and 
continues to the north of the Site. There are several Vermont Significant Wetlands Inventory (VSWI) mapped 
wetland within 0.25 miles of the Site that are not classified. However, no contaminants of concern have been 
detected in surface water and the risk to wetlands has been determined to be low.  

2.5.6. Sensitive Ecological Areas 

There is one deer wintering area located 0.10 miles south of the Site and a significant natural community of 
sugar maple floodplain forest adjacent to and north of the Site. There are no federally endangered bat ranges 
within 0.25 miles of the site. No contaminants of concern have been detected in surface waters and the surface 
soil contamination is localized to specific areas on the Site, therefore the risk to these sensitive ecological areas 
has been determined to be low.  
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2.5.7. Rare, Threatened, and Endangered Species 

There is one rare, threatened, or endangered animal located 0.07 miles west of the Site. No contaminants of 
concern have been detected in surface waters and the surface soil contamination is localized to specific areas 
on the Site, therefore the risk to this species has been determined to be low. 
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3. Corrective Action Plan/ Post-Closure Plan 

This section describes the recommended elements for proposed long-term environmental monitoring and 
corrective actions (i.e., removal and disposal of drums and tires). This CAP/Post-Closure Plan was prepared 
in accordance with section § 6-1008 of the Vermont Solid Waste Management Rules (SWMR) and section 
§35-606 of the VT DEC Investigation and Remediation of Contaminated Properties Rule (IRule).  

3.1. Performance Standards & Corrective Action Objectives 
Corrective action objectives described within this CAP are designed to mitigate the impact of hazardous 
materials to sensitive receptors by removing solid waste (i.e., drums and tires) contributing to surficial soil 
contamination, continuing long-term groundwater monitoring to confirm that the groundwater plume is 
stable or decreasing, and implementing institutional controls for the Site.  

Relevant regulatory criteria for the monitoring of groundwater and drinking water include:  

 Groundwater: Vermont Groundwater Enforcement Standards (VGES) published as Appendix 1 of 
Chapter 12 of the Vermont Environmental Protection Rules: Groundwater Protection Rule and 
Strategy, adopted July 6, 2019. 

 Drinking Water:  
‒ Public water systems: Maximum Contaminant Level (MCL) and Secondary Maximum 

Contaminant Level (SMCL), Vermont Water Supply Rule, February 24, 2024. 
‒ Private drinking water: Vermont Health Advisory (VHA), Vermont Department of Health 

(DOH) Drinking Water Guidance, April 10, 2024. 

Post-closure care completion shall be documented to the Secretary once performance standards are met in 
accordance with § 6-1009 of the Vermont Solid Waste Management Rules. 

3.2. Removal and Disposal of Drums and Tires 
Due to the possibility of future releases and on-going sources to the environment, the pile of drums, metal, 
tires, and other materials located on the northern portion of the Site and near the collapsed building will be 
removed and appropriately disposed of off-site (Figure 9, Appendix A; Removal & Disposal Locations). Inert 
materials such as concrete, masonry, mortar, and untreated wood can remain in place with an Insignificant 
Waste Management Event Approval. The approval form is attached in Appendix C.  

Stone will subcontract with a licensed hazardous waste hauler for the removal of 25 Resource Conservation 
and Recovery Act (RCRA) drums and approximately 100 tires. Some of these items are partially buried and 
will require an excavator to unearth. Stone will also provide oversight during removal of the drums and tires 
to ensure that the performance standards and corrective action objectives of this CAP are adhered to. Drums 
are believed to be empty and will be disposed of as scrap metal. In the unlikely event that the drums are found 
to contain material, VT DEC will be notified and a CAP amendment submitted with a plan for sampling the 
drums and proper off-site disposal. 
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3.3. Long-Term Monitoring 
The historic environmental monitoring requirements of the Post-Closure Plan included biannual sampling in 
the spring and fall starting in May of 2002 and ending in 2022. However, current Solid Waste Rules require a 
minimum 30-year post-closure care monitoring period. The 30-year period will conclude in 2032 if custodial 
care requirements are achieved. If groundwater monitoring is required past the 30-year post-closure care 
monitoring period, then a reduced monitoring schedule and exit strategy should be evaluated and 
incorporated into an amended Post-Closure Plan. 

In emails dated April 19, 2024 and March 28, 2025, VT DEC approved amending the Post-Closure Plan to 
adjust the analytes monitored in groundwater and included in Section III.D. of the Procedure (VT DEC, 
1999). The reduced sampling plan removed VOC and metal analytes that have not exceeded the VGES over 
the previous 10 years or more. The remaining VOC analytes include 1,4-dixoane and naphthalene and 
remaining metal analytes include sodium for all monitoring wells and lead and manganese for select wells.  

Based on the original Post-Closure Plan and Stone’s evaluation of the data that is available, the following 
environmental monitoring program is proposed for both groundwater and drinking water as described below. 
The proposed monitoring is considered part of the CAP as well as on-going monitoring requirements for the 
amended Post-Closure Plan.  

3.3.1. Groundwater Monitoring 

Eight monitoring wells, including BR-1, BR-2, BR-3, BR-201, BR-202, MW-1, MW-2, and MW-101D 
(Figure 9, Appendix A), will be sampled in May and October of each year. Groundwater samples will be 
collected using low-flow methodology in accordance with Section III.C. of the Procedure. A combination of 
submersible pumps (Geosub & bladder), peristaltic pumps and dedicated well pumps will be used to obtain 
samples from the wells. The groundwater will be sampled with high density polyethylene (HDPE) tubing. 
Depth to water will be measured with a water level meter, and physical and chemical field parameters (pH, 
specific conductance, temperature, dissolved oxygen [DO], and oxidation reduction potential [ORP]) will be 
measured using a calibrated multi-parameter water quality meter equipped with a flow-through cell system. 
Turbidity will be measured using a standalone turbidity meter. The monitoring wells will be purged until the 
following parameters have stabilized: 

 pH ± 0.1 unit 
 Specific Conductance ± 3% 
 ORP ± 10 mV 
 DO ± 10%, or 3 consecutive readings below 0.5 mg/L 
 Temperature ± 3% 
 Turbidity ± 10%, or three consecutive readings below 5.0 nephelometric turbidity units (NTU) 

Following stabilization, the groundwater samples will be collected into pre-preserved laboratory-supplied 
bottles, placed in an ice-filled cooler, and transported under chain of custody protocols to an accredited 
environmental laboratory. Groundwater samples will be analyzed for analytes described in Table 5. 

Table 5: Groundwater Monitoring Sampling Plan  

Compound Method BR-1 BR-2 BR-3 BR-201 BR-202 MW-1 MW-2 MW-101D 

COD 410.1 X X X X X X X X 

Total Cl SM4500 X X X X X X X X 



 

  
VT DEC / CAP / Post -Closure Plan 
Former UVRLC Landfill / May 2025 

23 

Compound Method BR-1 BR-2 BR-3 BR-201 BR-202 MW-1 MW-2 MW-101D 

Total Na & Mn 6020 X X X X X X X X 

Total Lead 6020      X   

PFAS 1633   X     X 

1,4-dioxane 
8260 
SIM   X     X 

Naphthalene 8260        X 

Abbreviations: COD = chemical oxygen demand, Cl = chloride, Mn = manganese, Na = sodium, PFAS = per- and polyfluoroalkyl 
substances. 

3.3.2. Drinking Water Monitoring  

A drinking water sample will be collected from the water supply system for adjacent landowners, the PMCWS 
in May and October of each year (Figure 9, Appendix A). The drinking water sample will be collected from 
the pump house tank inlet pipe, prior to any treatment. The water will be purged for 10 minutes prior to 
sample collection. Drinking water samples will be collected in appropriate containers, place in an ice-filled 
cooler, and transported under chain of custody procedures to an accredited environmental laboratory. 
Drinking water samples will be analyzed for:  

 COD by EPA method 410.4,  
 total chloride by SM4500,  
 total sodium by EPA method 6020, 
 total manganese by EPA method 6020, and  
 PFAS by EPA method 537.1. 

3.4. Stormwater Control and Air Monitoring 
There is no stormwater discharge permit or multi-sector general permit for this facility. The landfill is 
designed such that runoff is shed by overland flow off the cap surface. Any damage to the cap from erosion 
will be repaired. There are passive landfill gas vents at the Site, which will be inspected annually and cleared 
of any obstructions to allow landfill gas to vent freely. Any damaged gas vents will be repaired. Explosive gas 
monitoring will not be conducted. 

3.5. Quality Assurance Control Plan 
To ensure that data produced during field and analytical efforts are of known and acceptable quality, QA/QC 
samples will be collected for each medium of interest. Table 6, below, presents the anticipated QA/QC 
samples that will be collected as part of this investigation. Field duplicates will be collected at a 5 percent (1 in 
20) frequency. Field reagent blanks and equipment blanks will be prepared by the laboratory for groundwater 
samples for PFAS analysis. Trip blanks will be prepared by the laboratory and accompany each cooler that 
contains VOC and PFAS samples.  

Table 6: Quality Assurance and Quality Control Samples  

QC Sample Frequency Acceptance Criteria Corrective Action 

Field Duplicates 
5% per analyte group/ 

matrix 
Precision 

30% groundwater matrices 
Assess sampling precision, qualify 

data 
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QC Sample Frequency Acceptance Criteria Corrective Action 

Field Reagent 
Blanks 

1 per day of 
groundwater sampling 

(PFAS only) 
Accuracy/ Bias- contamination 

Identify source of contamination, 
qualify data 

Equipment Blank 1 per sampling event  Accuracy/ Bias- contamination 
Identify source of contamination, 

qualify data 

Trip Blank 
1 per shipment 

containing VOC and 
PFAs samples 

Accuracy/ Bias- contamination 

Target analytes < Quantitation Limit 
Identify source of contamination 

during transit, qualify data 

3.6. Investigation Derived Waste Plan 
Investigation derived wastes (IDW) generated during the post-closure environmental monitoring will include 
purge water, tubing, decontamination rinsate, as well as personal protective equipment such as gloves. Solid 
IDW will not require specialized disposal techniques and will be disposed of as municipal waste at the 
conclusion of fieldwork. All purge water generated during the post-closure monitoring will be discharged to 
the ground surface near where it was generated. Drums and materials generated as part of removal actions 
will be disposed of a scrap metal and non-hazardous waste described in Section 3.2.  

3.7. Health and Safety 
Due to the presence of contaminated media at the Site, corrective actions should be performed using 
appropriate health and safety precautions. Corrective action work will require the supervision of a qualified 
environmental professional (QEP). Stone’s health and safety plan (HASP) for Stone’s investigation and 
supervision activities is included in Appendix D.  

Waste disposal contractors selected for CAP implementation shall perform services under the auspices of their 
own site-specific health and safety plan, to be developed for the project. The contractors must make their own 
determinations as to the appropriate level of health and safety protection required for each of the disposal 
activities described in this CAP. 

3.8. Best Management Practices for Green and Sustainable Remediation 
In accordance with ASTM E2893-13, Standard Guide for Greener Cleanups, the proposed best management 
practices for remedial alternatives have been selected to address the core elements of energy consumption, air 
quality, water quality, materials and waste, and land and ecosystems. The proposed best management 
practices specific to Site remedial actions include: 

1. Use of local staff (including subcontractors), when possible, to minimize resource consumption. 
2. Design corrective actions with consideration of minimizing energy consumption. 

3.9. Post-Closure Plan Maintenance and Engineering Inspection 
A registered engineer or an approved QEP will perform an annual engineering inspection of the landfill every 
May to ensure that the integrity of the final cover system, erosion control measures, groundwater monitoring 
networks, and gas ventilation system are properly maintained. The results of the annual inspection will be 
compiled into a summary report and submitted to the Solid Waste Program within 30 days of inspection.  
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Additionally, the landfill will be mowed annually in May to prevent vegetation from establishing on the cap. 
Any additional maintenance activities will be conducted as necessary, and any damage, malfunction or sub-
standard performance at the facility will be reported to the Secretary within seven days.  

3.10. Data Evaluation and Reporting 
Following the completion of each monitoring event, a monitoring report will be prepared to document field 
activities and include a summary of all analytical results obtained. Groundwater and drinking water samples 
will be compared to applicable enforcement standards for individual and combined regulated compounds 
(e.g., PFAS). The report will include updated maps, tables, concentration trends, and a conceptual site model, 
and will provide recommendations for future groundwater and drinking water monitoring. The report will be 
provided to the VT DEC within sixty (60) days from the date of sampling event. 

Following removal of the drums and tires and one year of post-closure care monitoring, the Corrective Action 
Construction Completion Report (CACCR) will be prepared in accordance with §35-608 of the IRule and 
submitted to the VT DEC, Sites Management Section. The CACCR will include a description of Site 
activities including dates of work. 

As outlined in section 3.9, the results of the annual engineering inspection will be compiled into a summary 
report and submitted to the Solid Waste Program within 30 days of inspection. Additionally, the VT DEC 
shall be notified of any renovation, damage, or malfunction causing sub-standard performance at the facility. 

3.11. Institutional Control Plan 
As noted in the 2002 UVRLC Post-Closure Plan and the Grant of Environmental Restrictions, Mineral 
Rights, Right of Access, and Easement dated April 17, 2000, land restrictions have already been established on 
the Site. Prohibited activities include residential or daycare use, installation of wells for potable water, 
construction of buildings or camps, regrading or removal of earthen material, removal of trees, grazing of 
domestic animals, storage or disposal of solid or hazardous waste, altering hydrogeologic conditions or natural 
water courses, operation of all-terrain vehicles, hunting or trapping unless specific approval is granted, and 
any other use which would violate Chapter 21 of the Vermont Environmental Protection Rules.    

3.12. Schedule and Contracting 
Stone is prepared to initiate corrective actions immediately upon approval of this CAP; however, CAP 
implementation will be dependent on regulatory/funding agency reviews, contractor availability and securing 
funding for implementation. The proposed schedule for completion of the corrective actions is provided in 
Table 7 below. Proposed contractors are summarized in Table 8, below.  

Table 7: Proposed Schedule  

Task Responsible Party Duration 
Anticipated Completion 
Date 

Corrective Action Plan Regulatory Review and 
Approval VTDEC 2 weeks May 2025 

Public Comment Period VTDEC 30 days June 2025 

Mowing Contractors/Stone 1 day May 2025 

Spring Groundwater and Drinking Water 
Monitoring Stone 2 days 

May 2025  
(annually until 2032 or 
custodial care is achieved) 

Engineering Inspection Stone 1 day 

May 2025  
(annually through 2032 or 
custodial care is achieved) 
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Task Responsible Party Duration 
Anticipated Completion 
Date 

Engineering Inspection Report Stone 2 weeks 

June 2025  
(annually through 2032 or 
custodial care is achieved) 

Coordinate Contractor Mobilization Contractors/Stone 2 weeks June/July 2025 

Removal of Drums and Tires Contractors/Stone 2 days June/July 2025 

Semi-Annual Spring Groundwater and Drinking 
Water Report Stone 2 weeks 

July 2025  
(annually through 2032 or 
custodial care is achieved) 

Fall Groundwater and Drinking Water 
Monitoring Stone 2 days 

October 2025  
(annually through 2032 or 
custodial care is achieved) 

Semi-Annual Fall Groundwater and Drinking 
Water Report Stone 2 weeks 

December 2025  
(annually through 2032 or 
custodial care is achieved) 

Corrective Action Construction Completion 
Report Stone 2 weeks December 2025 

 

Table 8: Proposed Contractors  

Address Contact Title Phone Email 
Corrective Action Planning, Oversight, and Reporting: Stone Environmental, Inc. 
535 Stone Cutters Way 
Montpelier, VT 05602 Rebecca Treat Senior Geologist 

O: 802-229-4541 
D: 802-229-5378 rtreat@stone-env.com 

Drum and Tire Removal and Disposal: Calkins Oil & Excavating, Inc. 
1389 US Route 2 
Danville, VT 05828 Dana Calkins President O: 802-684-3329 Info@CalkinsExcavating.com  
Contract Environmental Laboratory: Eurofins Environment Testing Eastern Analytical 
51 Antrim Avenue 
Concord, NH 03301 Ashley Breen Project Manager O: 603-410-3868 

EAI.Customerservice@ET.Eurofins
US.com  

3.13. Cost 
Stone has prepared a cost estimate for the corrective actions specified herein including a 15% contingency for 
the first year and a 3% inflation for years two through seven. The estimated cost to implement the corrective 
actions described within this CAP is approximately $384,300 as summarized in Table 9 below. A detailed cost 
estimate is provided in Appendix E.  

Table 9: CAP Cost Summary  

Task Professional 
Services 

Consultant Expenses Total* 

1 Project Management & Coordination (annual cost) $1,390 $0 $0 $1,390 
2 Monitoring of GW & DW (annual cost – 2 events) $13,000 $13,240 $5,340 $31,580 
3 Monitoring Report (annual cost – 2 events) $9,910 $0 $0 $9,910 
4 Engineering Inspection & Summary Report (annual cost) $2,680 $0 $150 $2,830 
5 Mowing of Landfill (annual cost) $175 $1,100 $0 $1,275 
6 Drum Disposal  $2,295 $6,300 $150 $8,745 
7 Tire Disposal $2,295 $5,360 $150 $7,805 
8 Corrective Action Construction Completion Report 
(CACCR) $6,265 $0 $0 $6,265 
Annual Cost Year 1 – (Tasks 1-8) + 15% contingency    $80,270 

mailto:rtreat@stone-env.com
mailto:Info@CalkinsExcavating.com
mailto:EAI.Customerservice@ET.EurofinsUS.com
mailto:EAI.Customerservice@ET.EurofinsUS.com
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Task Professional 
Services Consultant Expenses Total* 

Annual Cost Year 2 – (Tasks 1-5) + 3% inflation    $48,400 
Annual Cost Year 3 – (Tasks 1-5) + 3% inflation    $49,860 
Annual Cost Year 4 – (Tasks 1-5) + 3% inflation    $51,350 
Annual Cost Year 5 – (Tasks 1-5) + 3% inflation    $52,890 
Annual Cost Year 6 – (Tasks 1-5) + 3% inflation    $54,480 
Annual Cost Year 7 – (Tasks 1-5) + 3% inflation    $56,110 
Annual Cost Year 8 – (Tasks 1-5) + 3% inflation    $57,790 
Total Project Cost Years 1-8    $451,150 
Present Worth of Total Project Costs    $373,020 

Notes: *Costs have been rounded up to the nearest $10. 



 

  
VT DEC / CAP / Post -Closure Plan 
Former UVRLC Landfill / May 2025 

28 

4. References 

ASTM International, ASTM (May 2016). Standard Guide for Greener Cleanups. 

Caswell, Eichler and Hill, Inc. (1995). Hydrogeologic Summary of the Upper Valley Regional Landfill in Post 
Mills, Vermont (Town of Thetford). Prepared for Manchester Law Offices, Burlington, Vermont and 
Lamoureaux, Stone & O’Leary Consulting Engineers, Inc., Essex Junction, Vermont. 

Green Mountain Economic Development Corporation (August 2020). Brownfields Environmental  
Limitation Action (BRELLA) Program Application 

Ratcliffe, N.M., Stanley, R.S., Gale, M.H., Thompson, P.J., and Walsh, G.J., 2011. Bedrock Geologic Map of  
Vermont. U.S. Geological Survey Scientific Investigations Map 3184, 3 sheets, scale 1:100,000. 

Stone Environmental, Inc., Stone (December 4, 2020). Phase I Environmental Site Assessment: Former 
UVRLC Landfill, 7412 VT Route 113, Thetford, Vermont. 

Stone, (July 16, 2021). File Review and Data Gap Analysis – Former Upper Valley Regional Landfill 
Corporation Property, 7412 VT Route 113, Thetford, Vermont.  

Stone, (August 7, 2023). Phase II Environmental Site Assessment – Former Upper Valley Regional Landfill 
Corporation Property, 7412 VT Route 113, Thetford, Vermont.  

Surficial Geologic Map of Vermont, 1970, Stewart and MacClintock, Doll, ed. Digital Data (VT Open  
Geodata Portal). 

Upper Valley Regional Landfill Corporation (April 2000). Grant of Environmental Restrictions, Water and 
Mineral Rights, Right of Access and Easement. 

Vermont Attorney General’s Office (August 2000). Settlement Agreement between Frank L. Barker, Jr., 
Barker-Sargent Corporation, Upper Valley Landfill Corporation, Braley Plaintiffs, and the State of 
Vermont. 

VT DEC, (February 23, 2024). Investigation and Remediation of Contaminated Properties Rule.  

Vermont Solid Waste Management Program (February 1999). Procedure Addressing Groundwater Quality  
Monitoring & Responses When a Groundwater Standard is Reached or Exceeded at Municipal Solid  
Waste Landfills. 

Vermont Solid Waste Management Program (2002). Upper Valley Regional Landfill Post-Closure Plan. 

 

 



 

  
VT DEC / CAP / Post -Closure Plan 
Former UVRLC Landfill / May 2025 

29 

Appendix A: Figures 

Figure 1: Location Map  

Figure 2: Vicinity Map 

Figure 3: Site Map – Historic Sampling Locations  

Figure 4: Overburden Potentiometric Surface Map – November 2022 

Figure 5: Bedrock Potentiometric Surface Map – April 2023 
Figure 6: TPH Concentrations in Soil - Phase II ESA 

Figure 7: PFAS Concentrations in Groundwater - Phase II ESA 

Figure 8: 1,4-Dioxane Concentrations in Groundwater 

Figure 9: Environmental Monitoring & Corrective Action Locations 
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Appendix B: Analytical Data Tables 



Table B-1
Metal Concentrations in Groundwater

Sample ID VGES MW-1 BR-1 BR-2 BR-2-FD BR-201 RPD
Sample Date CAS# 12/14/2022 Q 11/22/2022 Q 11/22/2022 Q 11/22/2022 Q 11/21/2022 Q

(µg/L)
Sodium 7440-23-5 NE NA 4100 2200 2200 5800 0%
Antimony 7440-36-0 6 1 U 1 U 1 U 1 U 1 U -
Arsenic 7440-38-2 10 0.8 U 0.8 U 0.8 U 0.8 U 0.8 U -
Beryllium 7440-41-7 4 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U -
Cadmium 7440-43-9 5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -
Chromium 7440-47-3 100 1 U 2.3 1.4 1.2 1.6 15%
Copper 7440-50-8 1300 1 U 1 U 2.5 3.7 1.9 39%
Lead 7439-92-1 15 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U -
Nickel 7440-02-0 100 5 U 5 U 5 U 5 U 5 U -
Selenium 7782-49-2 50 5 U 5 U 5 U 5 U 5 U -
Silver 7440-22-4 NE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -
Thallium 7440-28-0 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U -
Zinc 7440-66-6 NE 10 U 10 U 10 U 10 U 10 U -
Mercury 7439-97-6 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U -

Sample ID VGES BR-202 BR-3 BR-4 MW-101D MW-2
Sample Date CAS# 11/21/2022 Q 11/22/2022 Q 11/21/2022 Q 11/22/2022 Q 11/21/2022 Q

(µg/L)
Sodium 7440-23-5 NE 3500 82000 29000 12000 2200
Antimony 7440-36-0 6 1 U 1 U 1 U 1 U 1 U
Arsenic 7440-38-2 10 1.5 0.8 U 0.8 U 3.4 0.8 U
Beryllium 7440-41-7 4 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
Cadmium 7440-43-9 5 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Chromium 7440-47-3 100 3.8 1.1 4.6 4.1 5.1
Copper 7440-50-8 1300 7.2 37 1.9 43 1 U
Lead 7439-92-1 15 0.5 U 1 0.88 0.5 U 0.5 U
Nickel 7440-02-0 100 5 U 5 U 5 U 18 5 U
Selenium 7782-49-2 50 5 U 5 U 5 U 5 U 5 U
Silver 7440-22-4 NE 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Thallium 7440-28-0 2 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U
Zinc 7440-66-6 NE 10 U 10 U 10 U 10 U 62
Mercury 7439-97-6 2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Key:
VGES - Vermont Groundwater Enforcement Standard, July 2019
µg/L - micrograms per liter (parts per billion)
Bold results indicate detections of the analyte
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
NA - Not analyzed
RPD - Relative Percent Difference
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Table B-2
Metal COncentrations in Private Drinking Water

Sample ID VGES/VHA Leibon Well
Sample Date CAS# 11/21/2022 Q

(µg/L)
Sodium 7440-23-5 NE 19000
Antimony 7440-36-0 6 1 U
Arsenic 7440-38-2 10 0.8 U
Beryllium 7440-41-7 4 0.4 U
Cadmium 7440-43-9 5 0.2 U
Chromium 7440-47-3 100 3.8
Copper 7440-50-8 1300 9
Lead 7439-92-1 15 2.3
Nickel 7440-02-0 100 5 U
Selenium 7782-49-2 50 5 U
Silver 7440-22-4 NE 0.2 U
Thallium 7440-28-0 2 0.2 U
Zinc 7440-66-6 NE 10 U
Mercury 7439-97-6 2 0.1 U

Key:
VGES - Vermont Groundwater Enforcement Standard - Groundwater Protection Rule and Strategy, July 2019
VHA - Vermont Health Advisory - Vermont DOH Drinking Water Guidance, April 10, 2024
µg/L - micrograms per liter (parts per billion)
Bold results indicate detections of the analyte
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-3
Metal Concentrations in Public Water Supply

Sample ID MCL/SMCL PMCWS Well
Sample Date CAS# 11/22/2022 Q

(µg/L)
Sodium 7440-23-5 250000 5300
Antimony 7440-36-0 6 1 U
Arsenic 7440-38-2 10 4.1
Beryllium 7440-41-7 4 0.4 U
Cadmium 7440-43-9 5 0.2 U
Chromium 7440-47-3 100 1.3
Copper 7440-50-8 1300 1 U
Lead 7439-92-1 15 0.5 U
Nickel 7440-02-0 100 5 U
Selenium 7782-49-2 50 5 U
Silver 7440-22-4 100 0.2 U
Thallium 7440-28-0 2 0.2 U
Zinc 7440-66-6 5000 10 U
Mercury 7439-97-6 2 0.1 U

Key:
MCL - Maximum Contaminant Level - Vermont Water Supply Rule, February 24, 2024
SMCL - Secondary Maximum Contaminant Level - Vermont Water Supply Rule, February 24,2024
µg/L - micrograms per liter (parts per billion)
Bold results indicate detections of the analyte
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-4
PFAS Concentrations in Groundwater

SampleID VGES MW-1 BR-1 BR-2 BR-2-FD BR-201 BR-202 RPD
Sample Date CAS# 12/14/2022 Q 11/22/2022 Q 11/22/2022 Q 11/22/2022 Q 11/21/2022 Q 11/21/2022 Q %

(ng/L)
11Cl-PF3OUdS (F53B Major) 763051-92-9 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
9Cl-PF3ONS (F53B Minor) 756426-58-1 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
N-EtFOSAA (NEtFOSAA) 2991-50-6 NE 3.6 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
N-MeFOSAA (NMeFOSAA) 2355-31-9 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorobutanesulfonic acid (PFBS) 375-73-5 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorodecanoic acid (PFDA) 335-76-2 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorododecanoic acid (PFDoA) 307-55-1 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluoroheptanoic acid (PFHpA) 375-85-9 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorohexanoic acid (PFHxA) 307-24-4 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorononanoic acid (PFNA) 375-95-1 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorooctanoic acid (PFOA) 335-67-1 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorotetradecanoic acid (PFTA) 376-06-7 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Perfluoroundecanoic acid (PFUnA) 2058-94-8 NE 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -
Total Regulated PFAS 20 2.0 U 2.0 U 1.9 U 1.9 U 1.9 U 2.0 U -

Sample ID VGES BR-4 MW-101D-FD RPD
Sample Date CAS# 11/22/2022 Q 4/25/2023 Q 11/21/2022 Q 11/22/2022 Q 4/25/2023 Q 4/25/2023 Q %

(ng/L)
11Cl-PF3OUdS (F53B Major) 763051-92-9 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
9Cl-PF3ONS (F53B Minor) 756426-58-1 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
N-EtFOSAA (NEtFOSAA) 2991-50-6 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
N-MeFOSAA (NMeFOSAA) 2355-31-9 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorobutanesulfonic acid (PFBS) 375-73-5 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorodecanoic acid (PFDA) 335-76-2 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorododecanoic acid (PFDoA) 307-55-1 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluoroheptanoic acid (PFHpA) 375-85-9 20 3.6 1.9 U 2.1 U 3.5 4.9 6.0 20%
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 20 2.1 U 1.9 U 2.1 U 3.3 4.5 4.3 5%
Perfluorohexanoic acid (PFHxA) 307-24-4 NE 6.8 1.9 U 2.1 U 5.9 4.8 4.3 11%
Perfluorononanoic acid (PFNA) 375-95-1 20 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 20 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorooctanoic acid (PFOA) 335-67-1 20 27 5.6 2.1 U 9.2 10 9.7 3%
Perfluorotetradecanoic acid (PFTA) 376-06-7 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Perfluoroundecanoic acid (PFUnA) 2058-94-8 NE 2.1 U 1.9 U 2.1 U 2.1 U 2.0 U 2.0 U -
Total Regulated PFAS 20 31 5.6 2.1 U 16.0 19 20 3%

BR-3 MW-101D
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Table B-4
PFAS Concentrations in Groundwater

Sample ID VGES MW-2 EB-112222 EB-042523 FRB-112122 FRB-042523
Sample Date CAS# 11/21/2022 Q 11/21/2022 Q 4/25/2023 Q 11/22/2022 Q 4/25/2023 Q 11/21/2022 Q 4/25/2023 Q

(ng/L)
11Cl-PF3OUdS (F53B Major) 763051-92-9 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
9Cl-PF3ONS (F53B Minor) 756426-58-1 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
N-EtFOSAA (NEtFOSAA) 2991-50-6 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
N-MeFOSAA (NMeFOSAA) 2355-31-9 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorobutanesulfonic acid (PFBS) 375-73-5 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorodecanoic acid (PFDA) 335-76-2 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorododecanoic acid (PFDoA) 307-55-1 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 20 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 20 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorohexanoic acid (PFHxA) 307-24-4 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorononanoic acid (PFNA) 375-95-1 20 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 20 3.0 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorooctanoic acid (PFOA) 335-67-1 20 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 NE 1.9 U 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U
Total Regulated PFAS 20 3.0 1.9 U 1.9 U 2 U 2.1 U 2.0 U 2.0 U

Key:
Total Regulated PFAS - Cumulative sum of PFOA, PFOS, PFHxS, PFHpA, and PFNA
VGES - Vermont Groundwater Enforcement Standard, July 2019
ng/L - nanograms per liter (parts per trillion)
Bold results indicate detections of the analyte
Shaded results indicate an exceedance of the enforcement standard
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
RPD - Relative Percent Difference

Trip Blank
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Table B-5
PFAS Concentrations in Private Drinking Water

SampleID VGES/VHA Leibon Well
Sample Date CAS# 11/21/2022 Q

(ng/L)
11Cl-PF3OUdS (F53B Major) 763051-92-9 NE 1.8 U
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NE 1.8 U
9Cl-PF3ONS (F53B Minor) 756426-58-1 NE 1.8 U
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 NE 1.8 U
N-EtFOSAA (NEtFOSAA) 2991-50-6 NE 1.8 U
N-MeFOSAA (NMeFOSAA) 2355-31-9 NE 1.8 U
Perfluorobutanesulfonic acid (PFBS) 375-73-5 NE 1.8 U
Perfluorodecanoic acid (PFDA) 335-76-2 NE 1.8 U
Perfluorododecanoic acid (PFDoA) 307-55-1 NE 1.8 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 20 1.8 U
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 20 1.8 U
Perfluorohexanoic acid (PFHxA) 307-24-4 NE 1.8 U
Perfluorononanoic acid (PFNA) 375-95-1 20 1.8 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 20 1.8 U
Perfluorooctanoic acid (PFOA) 335-67-1 20 1.8 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 NE 1.8 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NE 1.8 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 NE 1.8 U
Total Regulated PFAS 20 1.8 U

Key:
Total Regulated PFAS - Cumulative sum of PFOA, PFOS, PFHxS, PFHpA, and PFNA
VGES - Vermont Groundwater Enforcement Standard, July 2019
VHA - Vermont Health Advisory - Vermont DOH Drinking Water Guidance, April 10, 2024
ng/L - nanograms per liter (parts per trillion)
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-6
PFAS Concentrations in Public Water Supply

Sample ID MCL PMCWS WELL FORMER SUPPLY WELL
Sample Date CAS# 11/22/2022 Q 4/25/2023 Q

(ng/L)
11Cl-PF3OUdS (F53B Major) 763051-92-9 NE 1.8 U 2.0 U
4,8-Dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 NE 1.8 U 2.0 U
9Cl-PF3ONS (F53B Minor) 756426-58-1 NE 1.8 U 2.0 U
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 NE 1.8 U 2.0 U
N-EtFOSAA (NEtFOSAA) 2991-50-6 NE 1.8 U 2.0 U
N-MeFOSAA (NMeFOSAA) 2355-31-9 NE 1.8 U 2.0 U
Perfluorobutanesulfonic acid (PFBS) 375-73-5 NE 1.8 U 2.0 U
Perfluorodecanoic acid (PFDA) 335-76-2 NE 1.8 U 2.0 U
Perfluorododecanoic acid (PFDoA) 307-55-1 NE 1.8 U 2.0 U
Perfluoroheptanoic acid (PFHpA) 375-85-9 20 1.8 U 2.0 U
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 20 1.8 U 2.0 U
Perfluorohexanoic acid (PFHxA) 307-24-4 NE 1.8 U 2.0 U
Perfluorononanoic acid (PFNA) 375-95-1 20 1.8 U 2.0 U
Perfluorooctanesulfonic acid (PFOS) 1763-23-1 20 1.8 U 2.0 U
Perfluorooctanoic acid (PFOA) 335-67-1 20 1.8 U 2.0 U
Perfluorotetradecanoic acid (PFTA) 376-06-7 NE 1.8 U 2.0 U
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 NE 1.8 U 2.0 U
Perfluoroundecanoic acid (PFUnA) 2058-94-8 NE 1.8 U 2.0 U
Total Regulated PFAS 20 1.8 U 2.0 U

Key:
Total Regulated PFAS - Cumulative sum of PFOA, PFOS, PFHxS, PFHpA, and PFNA
MCL - Maximum Contaminant Level - Vermont Water Supply Rule, February 24, 2024
ng/L - nanograms per liter (parts per trillion)
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-7
PCB Concentrations in Groundwater

SampleID VGES MW-1 MW-2 BR-1 BR-2 BR-2-FD RPD
Sample Date CAS# 12/14/2022 Q 11/21/2022 Q 11/22/2022 Q 11/22/2022 Q 11/22/2022 Q %

(µg/L)
Aroclor-1016 12674-11-2 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1221 11104-28-2 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1232 11141-16-5 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1242 53469-21-9 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1248 12672-29-6 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1254 11097-69-1 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1260 11096-82-5 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1262 37324-23-5 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Aroclor-1268 11100-14-4 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -
Total PCBs 1336-36-3 0.5 0.21 U 0.21 U 0.2 U 0.2 U 0.21 U -

Sample ID VGES BR-3 BR-4 MW-101D BR-201 BR-202
Sample Date CAS# 11/22/2022 Q 11/21/2022 Q 11/22/2022 Q 11/21/2022 Q 11/21/2022 Q

(µg/L)
Aroclor-1016 12674-11-2 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1221 11104-28-2 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1232 11141-16-5 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1242 53469-21-9 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1248 12672-29-6 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1254 11097-69-1 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1260 11096-82-5 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1262 37324-23-5 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Aroclor-1268 11100-14-4 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U
Total PCBs 1336-36-3 0.5 0.21 U 0.2 U 0.2 U 0.21 U 0.2 U

Key:
VGES - Vermont Groundwater Enforcement Standard, July 2019
µg/L - micrograms per liter (parts per billion)
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
RPD - Relative Percent Difference
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Table B-8
PCB Concentrations in Private Drinking Water

Sample ID VGES/VHA Leibon Well
Sample Date CAS# 11/21/2022 Q

(µg/L)
Aroclor-1016 12674-11-2 0.5 0.19 U
Aroclor-1221 11104-28-2 0.5 0.19 U
Aroclor-1232 11141-16-5 0.5 0.19 U
Aroclor-1242 53469-21-9 0.5 0.19 U
Aroclor-1248 12672-29-6 0.5 0.19 U
Aroclor-1254 11097-69-1 0.5 0.19 U
Aroclor-1260 11096-82-5 0.5 0.19 U
Aroclor-1262 37324-23-5 0.5 0.19 U
Aroclor-1268 11100-14-4 0.5 0.19 U
Total PCBs 1336-36-3 0.5 0.19 U

Key:
VGES - Vermont Groundwater Enforcement Standard, July 2019
VHA - Vermont Health Advisory - Vermont DOH Drinking Water Guidance, April 10, 2024
µg/L - micrograms per liter (parts per billion)
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-9
PCB Concentrations in Public Water Supply

Sample ID MCL PMCWS Well
Sample Date CAS# 11/22/2022 Q

(µg/L)
Aroclor-1016 12674-11-2 0.5 0.2 U
Aroclor-1221 11104-28-2 0.5 0.2 U
Aroclor-1232 11141-16-5 0.5 0.2 U
Aroclor-1242 53469-21-9 0.5 0.2 U
Aroclor-1248 12672-29-6 0.5 0.2 U
Aroclor-1254 11097-69-1 0.5 0.2 U
Aroclor-1260 11096-82-5 0.5 0.2 U
Aroclor-1262 37324-23-5 0.5 0.2 U
Aroclor-1268 11100-14-4 0.5 0.2 U
Total PCBs 1336-36-3 0.5 0.2 U

Key:
MCL - Maximum Contaminant Level - Vermont Water Supply Rule, February 24, 2024
µg/L - micrograms per liter (parts per billion)
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
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Table B-10
sVOC Concentrations in Groundwater

SampleID VGES BR-1 BR-2 BR-2-FD BR-201 BR-202 RPD
Sample Date CAS# 11/22/2022 Q 11/22/2022 Q 11/22/2022 Q 11/21/2022 Q 11/21/2022 Q %

(µg/L)
1,2,4,5-Tetrachlorobenzene 95-94-3 NE 10 U 10 U 10 U 10 U 10 U -
1,2,4-Trichlorobenzene 120-82-1 70 5 U 5 U 5.1 U 5.1 U 5.1 U -
1,2-Dichlorobenzene 95-50-1 600 5 U 5 U 5.1 U 5.1 U 5.1 U -
1,2-Diphenylhydrazine/Azobenzene 122-66-7 NE 10 U 10 U 10 U 10 U 10 U -
1,3-Dichlorobenzene 541-73-1 600 5 U 5 U 5.1 U 5.1 U 5.1 U -
1,4-Dichlorobenzene 106-46-7 75 5 U 5 U 5.1 U 5.1 U 5.1 U -
1,4-Dioxane 123-91-1 0.3 0.2 U 0.2 U 0.2 U 0.21 U 0.21 U -
1-Methylnaphthalene 90-12-0 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
2,4,5-Trichlorophenol 95-95-4 NE 10 U 10 U 10 U 10 U 10 U -
2,4,6-Trichlorophenol 88-06-2 NE 10 U 10 U 10 U 10 U 10 U -
2,4-Dichlorophenol 120-83-2 NE 10 U 10 U 10 U 10 U 10 U -
2,4-Dimethylphenol 105-67-9 NE 10 U 10 U 10 U 10 U 10 U -
2,4-Dinitrophenol 51-28-5 NE 10 U 10 U 10 U 10 U 10 U -
2,4-Dinitrotoluene 121-14-2 NE 10 U 10 U 10 U 10 U 10 U -
2,6-Dinitrotoluene 606-20-2 NE 10 U 10 U 10 U 10 U 10 U -
2-Chloronaphthalene 91-58-7 NE 10 U 10 U 10 U 10 U 10 U -
2-Chlorophenol 95-57-8 NE 10 U 10 U 10 U 10 U 10 U -
2-Methylnaphthalene 91-57-6 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
2-Methylphenol 95-48-7 NE 10 U 10 U 10 U 10 U 10 U -
2-Nitroaniline 88-74-4 NE 10 U 10 U 10 U 10 U 10 U -
2-Nitrophenol 88-75-5 NE 10 U 10 U 10 U 10 U 10 U -
3,3-Dichlorobenzidine 91-94-1 NE 10 U 10 U 10 U 10 U 10 U -
3/4-Methylphenol 108-39-4/106-44-5 NE 10 U 10 U 10 U 10 U 10 U -
3-Nitroaniline 99-09-2 NE 10 U 10 U 10 U 10 U 10 U -
4,6-Dinitro-2-methylphenol 534-52-1 NE 10 U 10 U 10 U 10 U 10 U -
4-Bromophenylphenylether 101-55-3 NE 10 U 10 U 10 U 10 U 10 U -
4-Chloro-3-methylphenol 59-50-7 NE 10 U 10 U 10 U 10 U 10 U -
4-Chloroaniline 106-47-8 NE 10 U 10 U 10 U 10 U 10 U -
4-Chlorophenylphenylether 7005-72-3 NE 10 U 10 U 10 U 10 U 10 U -
4-Nitroaniline 100-01-6 NE 10 U 10 U 10 U 10 U 10 U -
4-Nitrophenol 100-02-7 NE 10 U 10 U 10 U 10 U 10 U -
Acenaphthene 83-32-9 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Acenaphthylene 208-96-8 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Acetophenone 98-86-2 NE 10 U 10 U 10 U 10 U 10 U -
Aniline 62-53-3 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Anthracene 120-12-7 343 5 U 5 U 5.1 U 5.1 U 5.1 U -
Benzidine 92-87-5 NE 20 U 20 U 20 U 20 U 20 U -
Benzo(a)anthracene 56-55-3 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
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Table B-10
sVOC Concentrations in Groundwater

SampleID VGES BR-1 BR-2 BR-2-FD BR-201 BR-202 RPD
Sample Date CAS# 11/22/2022 Q 11/22/2022 Q 11/22/2022 Q 11/21/2022 Q 11/21/2022 Q %

(µg/L)
Benzo(a)pyrene 50-32-8 0.2 0.57 U* 0.57 U* 0.57 U* 0.58 U* 0.57 U* -
Benzo(b)fluoranthene 205-99-2 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Benzo(g,h,i)perylene 191-24-2 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Benzo(k)fluoranthene 207-08-9 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Benzoic Acid 65-85-0 NE 10 U 10 U 10 U 10 U 10 U -
Bis(2-chloroethoxy)methane 111-91-1 NE 10 U 10 U 10 U 10 U 10 U -
Bis(2-chloroethyl)ether 111-44-4 NE 10 U 10 U 10 U 10 U 10 U -
Bis(2-chloroisopropyl)ether 108-60-1 46 10 U 10 U 10 U 10 U 10 U -
Bis(2-Ethylhexyl)phthalate 117-81-7 6 0.84 U* 0.84 U* 0.85 U* 0.86 U* 0.85 U* -
Butylbenzylphthalate 85-68-7 NE 10 U 10 U 10 U 10 U 10 U -
Carbazole 86-74-8 NE 10 U 10 U 10 U 10 U 10 U -
Chrysene 218-01-9 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Dibenz(a,h)anthracene 53-70-3 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Dibenzofuran 132-64-9 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Diethylphthalate 84-66-2 NE 10 U 10 U 10 U 10 U 10 U -
Dimethylphthalate 131-11-3 NE 10 U 10 U 10 U 10 U 10 U -
Di-n-butylphthalate 84-74-2 NE 10 U 10 U 10 U 10 U 10 U -
Di-n-octylphthalate 117-84-0 NE 10 U 10 U 10 U 10 U 10 U -
Fluoranthene 206-44-0 46 5 U 5 U 5.1 U 5.1 U 5.1 U -
Fluorene 86-73-7 46 5 U 5 U 5.1 U 5.1 U 5.1 U -
Hexachlorobenzene 118-74-1 1 0.51 U* 0.51 U* 0.51 U* 0.52 U* 0.51 U* -
Hexachlorobutadiene 87-68-3 NE 10 U 10 U 10 U 10 U 10 U -
Hexachlorocyclopentadiene 77-47-4 NE 10 U 10 U 10 U 10 U 10 U -
Hexachloroethane 67-72-1 NE 10 U 10 U 10 U 10 U 10 U -
Indeno(1,2,3-cd)pyrene 193-39-5 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Isophorone 78-59-1 NE 10 U 10 U 10 U 10 U 10 U -
Naphthalene 91-20-3 0.5 0.62 U* 0.61 U* 0.62 U* 0.63 U* 0.62 U* -
Nitrobenzene 98-95-3 NE 10 U 10 U 10 U 10 U 10 U -
N-Nitrosodimethylamine 62-75-9 NE 10 U 10 U 10 U 10 U 10 U -
N-Nitrosodi-n-propylamine 621-64-7 NE 10 U 10 U 10 U 10 U 10 U -
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NE 10 U 10 U 10 U 10 U 10 U -
Pentachloronitrobenzene 82-68-8 NE 10 U 10 U 10 U 10 U 10 U -
Pentachlorophenol 87-86-5 1 3.5 U* 3.5 U* 3.5 U* 3.6 U* 3.5 U* -
Phenanthrene 85-01-8 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Phenol 108-95-2 NE 10 U 10 U 10 U 10 U 10 U -
Pyrene 129-00-0 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
Pyridine 110-86-1 NE 5 U 5 U 5.1 U 5.1 U 5.1 U -
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Table B-10
sVOC Concentrations in Groundwater

Sample ID VGES MW-1 MW-2 MW-101D-FD RPD
Sample Date CAS# 12/14/2022 Q 11/21/2022 Q 11/22/2022 Q 4/25/2023 Q 4/25/2023 Q %

(µg/L)
1,2,4,5-Tetrachlorobenzene 95-94-3 NE 11 U 10 U 10 U NS NS -
1,2,4-Trichlorobenzene 120-82-1 70 5.4 U 5.1 U 5 U NS NS -
1,2-Dichlorobenzene 95-50-1 600 5.4 U 5.1 U 5 U NS NS -
1,2-Diphenylhydrazine/Azobenzene 122-66-7 NE 11 U 10 U 10 U NS NS -
1,3-Dichlorobenzene 541-73-1 600 5.4 U 5.1 U 5 U NS NS -
1,4-Dichlorobenzene 106-46-7 75 5.4 U 5.1 U 5 U NS NS -
1,4-Dioxane 123-91-1 0.3 0.21 U 0.2 U 2.6 2.3 2.3 0%
1-Methylnaphthalene 90-12-0 NE 5.4 U 5.1 U 5 U NS NS -
2,4,5-Trichlorophenol 95-95-4 NE 11 U 10 U 10 U NS NS -
2,4,6-Trichlorophenol 88-06-2 NE 11 U 10 U 10 U NS NS -
2,4-Dichlorophenol 120-83-2 NE 11 U 10 U 10 U NS NS -
2,4-Dimethylphenol 105-67-9 NE 11 U 10 U 10 U NS NS -
2,4-Dinitrophenol 51-28-5 NE 11 U 10 U 10 U NS NS -
2,4-Dinitrotoluene 121-14-2 NE 11 U 10 U 10 U NS NS -
2,6-Dinitrotoluene 606-20-2 NE 11 U 10 U 10 U NS NS -
2-Chloronaphthalene 91-58-7 NE 11 U 10 U 10 U NS NS -
2-Chlorophenol 95-57-8 NE 11 U 10 U 10 U NS NS -
2-Methylnaphthalene 91-57-6 NE 5.4 U 5.1 U 5 U NS NS -
2-Methylphenol 95-48-7 NE 11 U 10 U 10 U NS NS -
2-Nitroaniline 88-74-4 NE 11 U 10 U 10 U NS NS -
2-Nitrophenol 88-75-5 NE 11 U 10 U 10 U NS NS -
3,3-Dichlorobenzidine 91-94-1 NE 11 U 10 U 10 U NS NS -
3/4-Methylphenol 108-39-4/106-44-5 NE 11 U 10 U 10 U NS NS -
3-Nitroaniline 99-09-2 NE 11 U 10 U 10 U NS NS -
4,6-Dinitro-2-methylphenol 534-52-1 NE 11 U 10 U 10 U NS NS -
4-Bromophenylphenylether 101-55-3 NE 11 U 10 U 10 U NS NS -
4-Chloro-3-methylphenol 59-50-7 NE 11 U 10 U 10 U NS NS -
4-Chloroaniline 106-47-8 NE 11 U 10 U 10 U NS NS -
4-Chlorophenylphenylether 7005-72-3 NE 11 U 10 U 10 U NS NS -
4-Nitroaniline 100-01-6 NE 11 U 10 U 10 U NS NS -
4-Nitrophenol 100-02-7 NE 11 U 10 U 10 U NS NS -
Acenaphthene 83-32-9 NE 5.4 U 5.1 U 5 U NS NS -
Acenaphthylene 208-96-8 NE 5.4 U 5.1 U 5 U NS NS -
Acetophenone 98-86-2 NE 11 U 10 U 10 U NS NS -
Aniline 62-53-3 NE 5.4 U 5.1 U 5 U NS NS -
Anthracene 120-12-7 343 5.4 U 5.1 U 5 U NS NS -
Benzidine 92-87-5 NE 22 U 20 U 20 U NS NS -
Benzo(a)anthracene 56-55-3 NE 5.4 U 5.1 U 5 U NS NS -

MW-101D
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Table B-10
sVOC Concentrations in Groundwater

Sample ID VGES MW-1 MW-2 MW-101D-FD RPD
Sample Date CAS# 12/14/2022 Q 11/21/2022 Q 11/22/2022 Q 4/25/2023 Q 4/25/2023 Q %

(µg/L)
Benzo(a)pyrene 50-32-8 0.2 0.61 U* 0.57 U* 0.57 U* NS NS -
Benzo(b)fluoranthene 205-99-2 NE 5.4 U 5.1 U 5 U NS NS -
Benzo(g,h,i)perylene 191-24-2 NE 5.4 U 5.1 U 5 U NS NS -
Benzo(k)fluoranthene 207-08-9 NE 5.4 U 5.1 U 5 U NS NS -
Benzoic Acid 65-85-0 NE 11 U 10 U 10 U NS NS -
Bis(2-chloroethoxy)methane 111-91-1 NE 11 U 10 U 10 U NS NS -
Bis(2-chloroethyl)ether 111-44-4 NE 11 U 10 U 10 U NS NS -
Bis(2-chloroisopropyl)ether 108-60-1 46 11 U 10 U 10 U NS NS -
Bis(2-Ethylhexyl)phthalate 117-81-7 6 0.9 U* 0.85 U* 0.84 U* NS NS -
Butylbenzylphthalate 85-68-7 NE 11 U 10 U 10 U NS NS -
Carbazole 86-74-8 NE 11 U 10 U 10 U NS NS -
Chrysene 218-01-9 NE 5.4 U 5.1 U 5 U NS NS -
Dibenz(a,h)anthracene 53-70-3 NE 5.4 U 5.1 U 5 U NS NS -
Dibenzofuran 132-64-9 NE 5.4 U 5.1 U 5 U NS NS -
Diethylphthalate 84-66-2 NE 11 U 10 U 10 U NS NS -
Dimethylphthalate 131-11-3 NE 11 U 10 U 10 U NS NS -
Di-n-butylphthalate 84-74-2 NE 11 U 10 U 10 U NS NS -
Di-n-octylphthalate 117-84-0 NE 11 U 10 U 10 U NS NS -
Fluoranthene 206-44-0 46 5.4 U 5.1 U 5 U NS NS -
Fluorene 86-73-7 46 5.4 U 5.1 U 5 U NS NS -
Hexachlorobenzene 118-74-1 1 0.54 U* 0.51 U* 0.51 U* NS NS -
Hexachlorobutadiene 87-68-3 NE 11 U 10 U 10 U NS NS -
Hexachlorocyclopentadiene 77-47-4 NE 11 U 10 U 10 U NS NS -
Hexachloroethane 67-72-1 NE 11 U 10 U 10 U NS NS -
Indeno(1,2,3-cd)pyrene 193-39-5 NE 5.4 U 5.1 U 5 U NS NS -
Isophorone 78-59-1 NE 11 U 10 U 10 U NS NS -
Naphthalene 91-20-3 0.5 0.66 U* 0.62 U* 0.62 U* NS NS -
Nitrobenzene 98-95-3 NE 11 U 10 U 10 U NS NS -
N-Nitrosodimethylamine 62-75-9 NE 11 U 10 U 10 U NS NS -
N-Nitrosodi-n-propylamine 621-64-7 NE 11 U 10 U 10 U NS NS -
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NE 11 U 10 U 10 U NS NS -
Pentachloronitrobenzene 82-68-8 NE 11 U 10 U 10 U NS NS -
Pentachlorophenol 87-86-5 1 3.8 U* 3.5 U* 3.5 U* NS NS -
Phenanthrene 85-01-8 NE 5.4 U 5.1 U 5 U NS NS -
Phenol 108-95-2 NE 11 U 10 U 10 U NS NS -
Pyrene 129-00-0 NE 5.4 U 5.1 U 5 U NS NS -
Pyridine 110-86-1 NE 5.4 U 5.1 U 5 U NS NS -

MW-101D
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Table B-10
sVOC Concentrations in Groundwater

Sample ID VGES BR-4
Sample Date CAS# 11/22/2022 Q 4/26/2023 Q 11/21/2022 Q

(µg/L)
1,2,4,5-Tetrachlorobenzene 95-94-3 NE 10 U NS 10 U
1,2,4-Trichlorobenzene 120-82-1 70 5 U NS 5.1 U
1,2-Dichlorobenzene 95-50-1 600 5 U NS 5.1 U
1,2-Diphenylhydrazine/Azobenzene 122-66-7 NE 10 U NS 10 U
1,3-Dichlorobenzene 541-73-1 600 5 U NS 5.1 U
1,4-Dichlorobenzene 106-46-7 75 5 U NS 5.1 U
1,4-Dioxane 123-91-1 0.3 2.0 0.63 0.21 U
1-Methylnaphthalene 90-12-0 NE 5 U NS 5.1 U
2,4,5-Trichlorophenol 95-95-4 NE 10 U NS 10 U
2,4,6-Trichlorophenol 88-06-2 NE 10 U NS 10 U
2,4-Dichlorophenol 120-83-2 NE 10 U NS 10 U
2,4-Dimethylphenol 105-67-9 NE 10 U NS 10 U
2,4-Dinitrophenol 51-28-5 NE 10 U NS 10 U
2,4-Dinitrotoluene 121-14-2 NE 10 U NS 10 U
2,6-Dinitrotoluene 606-20-2 NE 10 U NS 10 U
2-Chloronaphthalene 91-58-7 NE 10 U NS 10 U
2-Chlorophenol 95-57-8 NE 10 U NS 10 U
2-Methylnaphthalene 91-57-6 NE 5 U NS 5.1 U
2-Methylphenol 95-48-7 NE 10 U NS 10 U
2-Nitroaniline 88-74-4 NE 10 U NS 10 U
2-Nitrophenol 88-75-5 NE 10 U NS 10 U
3,3-Dichlorobenzidine 91-94-1 NE 10 U NS 10 U
3/4-Methylphenol 108-39-4/106-44-5 NE 10 U NS 10 U
3-Nitroaniline 99-09-2 NE 10 U NS 10 U
4,6-Dinitro-2-methylphenol 534-52-1 NE 10 U NS 10 U
4-Bromophenylphenylether 101-55-3 NE 10 U NS 10 U
4-Chloro-3-methylphenol 59-50-7 NE 10 U NS 10 U
4-Chloroaniline 106-47-8 NE 10 U NS 10 U
4-Chlorophenylphenylether 7005-72-3 NE 10 U NS 10 U
4-Nitroaniline 100-01-6 NE 10 U NS 10 U
4-Nitrophenol 100-02-7 NE 10 U NS 10 U
Acenaphthene 83-32-9 NE 5 U NS 5.1 U
Acenaphthylene 208-96-8 NE 5 U NS 5.1 U
Acetophenone 98-86-2 NE 10 U NS 10 U
Aniline 62-53-3 NE 5 U NS 5.1 U
Anthracene 120-12-7 343 5 U NS 5.1 U
Benzidine 92-87-5 NE 20 U NS 20 U
Benzo(a)anthracene 56-55-3 NE 5 U NS 5.1 U

BR-3
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Table B-10
sVOC Concentrations in Groundwater

Sample ID VGES BR-4
Sample Date CAS# 11/22/2022 Q 4/26/2023 11/21/2022 Q

(µg/L)
Benzo(a)pyrene 50-32-8 0.2 0.57 U* NS 0.57 U*
Benzo(b)fluoranthene 205-99-2 NE 5 U NS 5.1 U
Benzo(g,h,i)perylene 191-24-2 NE 5 U NS 5.1 U
Benzo(k)fluoranthene 207-08-9 NE 5 U NS 5.1 U
Benzoic Acid 65-85-0 NE 10 U NS 10 U
Bis(2-chloroethoxy)methane 111-91-1 NE 10 U NS 10 U
Bis(2-chloroethyl)ether 111-44-4 NE 10 U NS 10 U
Bis(2-chloroisopropyl)ether 108-60-1 46 10 U NS 10 U
Bis(2-Ethylhexyl)phthalate 117-81-7 6 0.84 U* NS 0.85 U*
Butylbenzylphthalate 85-68-7 NE 10 U NS 10 U
Carbazole 86-74-8 NE 10 U NS 10 U
Chrysene 218-01-9 NE 5 U NS 5.1 U
Dibenz(a,h)anthracene 53-70-3 NE 5 U NS 5.1 U
Dibenzofuran 132-64-9 NE 5 U NS 5.1 U
Diethylphthalate 84-66-2 NE 10 U NS 10 U
Dimethylphthalate 131-11-3 NE 10 U NS 10 U
Di-n-butylphthalate 84-74-2 NE 10 U NS 10 U
Di-n-octylphthalate 117-84-0 NE 10 U NS 10 U
Fluoranthene 206-44-0 46 5 U NS 5.1 U
Fluorene 86-73-7 46 5 U NS 5.1 U
Hexachlorobenzene 118-74-1 1 0.51 U* NS 0.51 U*
Hexachlorobutadiene 87-68-3 NE 10 U NS 10 U
Hexachlorocyclopentadiene 77-47-4 NE 10 U NS 10 U
Hexachloroethane 67-72-1 NE 10 U NS 10 U
Indeno(1,2,3-cd)pyrene 193-39-5 NE 5 U NS 5.1 U
Isophorone 78-59-1 NE 10 U NS 10 U
Naphthalene 91-20-3 0.5 0.61 U* NS 0.62 U*
Nitrobenzene 98-95-3 NE 10 U NS 10 U
N-Nitrosodimethylamine 62-75-9 NE 10 U NS 10 U
N-Nitrosodi-n-propylamine 621-64-7 NE 10 U NS 10 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NE 10 U NS 10 U
Pentachloronitrobenzene 82-68-8 NE 10 U NS 10 U
Pentachlorophenol 87-86-5 1 3.5 U* NS 3.5 U*
Phenanthrene 85-01-8 NE 5 U NS 5.1 U
Phenol 108-95-2 NE 10 U NS 10 U
Pyrene 129-00-0 NE 5 U NS 5.1 U
Pyridine 110-86-1 NE 5 U NS 5.1 U

Key:
VGES - Vermont Groundwater Enforcement Standard, July 2019 Q - laboratory result qualifier
µg/L - micrograms per liter (parts per billion) U - Analyte not detected; limit of quantitation listed
Bold results indicate detections of the analyte * - Analyte reported to the method detection limit. 
Shaded results indicate an exceedance of the enforcement standard NS - Sample not analyzed for compound
NE - screening level not established

BR-3

O:\PROJ-20\EAR\20-096_VT Route 113 Thetford\Data\20-096 GW Summary Tables_SJVxls.xlsx
3/7/2025
16 of 35



Table B-11
sVOC Concentrations in Private Drinking Water

Sample ID VGES/VHA Leibon Well
Sample Date CAS# 11/21/2022 Q

(µg/L)
1,2,4,5-Tetrachlorobenzene 95-94-3 NE 9.7 U
1,2,4-Trichlorobenzene 120-82-1 70 4.8 U
1,2-Dichlorobenzene 95-50-1 600 4.8 U
1,2-Diphenylhydrazine/Azobenzene 122-66-7 NE 9.7 U
1,3-Dichlorobenzene 541-73-1 600 4.8 U
1,4-Dichlorobenzene 106-46-7 75 4.8 U
1,4-Dioxane 123-91-1 0.3 0.19 U
1-Methylnaphthalene 90-12-0 NE 4.8 U
2,4,5-Trichlorophenol 95-95-4 NE 9.7 U
2,4,6-Trichlorophenol 88-06-2 NE 9.7 U
2,4-Dichlorophenol 120-83-2 NE 9.7 U
2,4-Dimethylphenol 105-67-9 NE 9.7 U
2,4-Dinitrophenol 51-28-5 NE 9.7 U
2,4-Dinitrotoluene 121-14-2 NE 9.7 U
2,6-Dinitrotoluene 606-20-2 NE 9.7 U
2-Chloronaphthalene 91-58-7 NE 9.7 U
2-Chlorophenol 95-57-8 NE 9.7 U
2-Methylnaphthalene 91-57-6 NE 4.8 U
2-Methylphenol 95-48-7 NE 9.7 U
2-Nitroaniline 88-74-4 NE 9.7 U
2-Nitrophenol 88-75-5 NE 9.7 U
3,3-Dichlorobenzidine 91-94-1 NE 9.7 U
3/4-Methylphenol 108-39-4/106-4 NE 9.7 U
3-Nitroaniline 99-09-2 NE 9.7 U
4,6-Dinitro-2-methylphenol 534-52-1 NE 9.7 U
4-Bromophenylphenylether 101-55-3 NE 9.7 U
4-Chloro-3-methylphenol 59-50-7 NE 9.7 U
4-Chloroaniline 106-47-8 NE 9.7 U
4-Chlorophenylphenylether 7005-72-3 NE 9.7 U
4-Nitroaniline 100-01-6 NE 9.7 U
4-Nitrophenol 100-02-7 NE 9.7 U
Acenaphthene 83-32-9 NE 4.8 U
Acenaphthylene 208-96-8 NE 4.8 U
Acetophenone 98-86-2 NE 9.7 U
Aniline 62-53-3 NE 4.8 U
Anthracene 120-12-7 343 4.8 U
Benzidine 92-87-5 NE 19 U
Benzo(a)anthracene 56-55-3 NE 4.8 U
Benzo(a)pyrene 50-32-8 0.2 0.55 U*
Benzo(b)fluoranthene 205-99-2 NE 4.8 U
Benzo(g,h,i)perylene 191-24-2 NE 4.8 U
Benzo(k)fluoranthene 207-08-9 NE 4.8 U
Benzoic Acid 65-85-0 NE 9.7 U
Bis(2-chloroethoxy)methane 111-91-1 NE 9.7 U
Bis(2-chloroethyl)ether 111-44-4 NE 9.7 U
Bis(2-chloroisopropyl)ether 108-60-1 46 9.7 U
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Table B-11
sVOC Concentrations in Private Drinking Water

Sample ID VGES/VHA Leibon Well
Sample Date CAS# 11/21/2022 Q

(µg/L)
Bis(2-Ethylhexyl)phthalate 117-81-7 6 0.81 U*
Butylbenzylphthalate 85-68-7 NE 9.7 U
Carbazole 86-74-8 NE 9.7 U
Chrysene 218-01-9 NE 4.8 U
Dibenz(a,h)anthracene 53-70-3 NE 4.8 U
Dibenzofuran 132-64-9 NE 4.8 U
Diethylphthalate 84-66-2 NE 9.7 U
Dimethylphthalate 131-11-3 NE 9.7 U
Di-n-butylphthalate 84-74-2 NE 9.7 U
Di-n-octylphthalate 117-84-0 NE 9.7 U
Fluoranthene 206-44-0 46 4.8 U
Fluorene 86-73-7 46 4.8 U
Hexachlorobenzene 118-74-1 1 0.49 U*
Hexachlorobutadiene 87-68-3 NE 9.7 U
Hexachlorocyclopentadiene 77-47-4 NE 9.7 U
Hexachloroethane 67-72-1 NE 9.7 U
Indeno(1,2,3-cd)pyrene 193-39-5 NE 4.8 U
Isophorone 78-59-1 NE 9.7 U
Naphthalene 91-20-3 0.5 0.59 U*
Nitrobenzene 98-95-3 NE 9.7 U
N-Nitrosodimethylamine 62-75-9 NE 9.7 U
N-Nitrosodi-n-propylamine 621-64-7 NE 9.7 U
N-Nitrosodiphenylamine/Diphenylamine 86-30-6 NE 9.7 U
Pentachloronitrobenzene 82-68-8 NE 9.7 U
Pentachlorophenol 87-86-5 1 3.4 U*
Phenanthrene 85-01-8 NE 4.8 U
Phenol 108-95-2 NE 9.7 U
Pyrene 129-00-0 NE 4.8 U
Pyridine 110-86-1 NE 4.8 U

Key:
VGES - Vermont Groundwater Enforcement Standard, July 2019
VHA - Vermont Health Advisory - Vermont DOH Drinking Water Guidance, April 10, 2024
µg/L - micrograms per liter (parts per billion)
Shaded results indicate an exceedance of the enforcement standard
NE - screening level not established
Q - laboratory result qualifier
U - Analyte not detected; limit of quantitation listed
* - Analyte reported to the method detection limit. 
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Appendix C: Insignificant Waste 
Management Event Approval Form 
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Appendix D: Health & Safety Plan 
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Appendix E: Detailed Cost Estimate 
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