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On October 27, 2015 Roux Associates, Inc. (Roux Associates) prepared a technical
memorandum (Attachment A) which included an evaluation of the initial construction of the Old
Amherst Landfill cap (the “landfill” and the “cap”), the maintenance and performance of the cap,
and whether the cap is currently suitable for installation of a large capacity solar array. That
assessment concluded, among other things, that:
•

“The assessment and capping of the Old Amherst Landfill is incomplete”;

•

“The landfill is an uncontrolled source of pollution to the environment, potentially
impacting groundwater, surface water, and wetland sediments over a wide area”; and

•

“Installation of a solar array on top of the landfill will preclude the implementation of a
timely, thorough, and effective remedy… [and] will substantially increase the already
high costs of appropriately remediating and closing the landfill.”

On November 4, 2015 the Town of Amherst (the “Town”) responded (Attachment B) to
Roux Associates’ October 27, 2015 technical memorandum.

The following analysis,

completed at Mr. Michael Krasnik’s 1 request, is Roux Associates’ analysis of the Town’s
response. This response also includes additional information not originally addressed in
Roux Associates’ October 27, 2015 technical memorandum based on documents obtained
after publication of the technical memorandum.

The Town’s statements from the

November 4, 2015 memorandum are quoted, and are followed by Roux Associates’
analysis/response.
1

Roux Associates was retained by Michael Krasnik of 23 Tanglewood Road to evaluate the condition of the Old
Amherst Landfill located on the south side of Belchertown Road in Amherst, Massachusetts. It is Roux Associates’
understanding that Mr. Krasnik represents a group of Amherst residents that are concerned about the state of the
landfill.
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Town of Amherst Response 1: “Correspondence from the time of the landfill closure indicates
Amherst’s consulting engineers proposed a reduction in the thickness of the clay layer because
the reduced thickness would still provide a substantial barrier to water infiltration. MassDEP
agreed with the engineers and approved the change. MassDEP allowing this reduction does not,
in itself, mean the cap was not constructed in accordance with the requirements of that time or is
compromised now. The cap is thickest (9 inches, on average) in the northwest portion, over the
municipal solid waste section of the landfill.”
As demonstrated in Roux Associates’ initial technical memorandum, the final design thickness
of the landfill cap (6 inches), while technically approved by MassDEP in 1985, was substantially
less than the thickness originally required by MassDEP at the time of closure (12 inches). This
reduced thickness (compared to standards of the day, as opposed to much more stringent modern
standards) presents two fundamental problems:
•

The cap has failed to perform adequately during its lifetime. The cap fails to prevent the
migration of landfill contaminants to groundwater and subsequently to a drinking water
source area and the nearby wetlands (both conditions are discussed in more detail below);
and

•

The thinner cap, even if it was performing adequately, would be less capable of
sustaining substantial disturbances than a thicker cap (e.g., installation of large capacity
solar array) while continuing to provide adequate protection to human health and
environmental resources (discussed in more detail below).

Notwithstanding the fact that MassDEP approved a thinner landfill cap due to “Amherst’s
consulting engineers [sic] proposed…reduction in the thickness of the clay layer,” it was
irresponsible for Amherst to suggest such a reduction in thickness. According to the design
engineer, the Town did not appropriate sufficient funds to adequately close the landfill, and so
the thinner, less expensive landfill cap was proposed to save $56,000. 2

Contemporary

technical literature, which would have been available to the Town and their consulting
engineers, demonstrates that a clay layer of reduced thickness risked compromising the
effectiveness of the cap. For example, in 1984, one year prior to installation of the clay liner

2

Almer Huntley, Jr. & Associates, Inc. (S. Demski). August 16, 1985. Memorandum to Stephen F. Joyce, Deputy
Regional Environmental Engineer, MA DEQE RE: Amherst Landfill Closure Plan.

ROUX ASSOCIATES, INC.

2662.0001M000.101.M

December 31, 2015
Page 3

on the Old Amherst Landfill, engineers publishing in peer-reviewed technical literature observed
that clay liners less than 24 inches in thickness were prone to “high rates of leakage.” 3
Furthermore, the Town attempts to justify the reduced thickness of the cap below the 6-inch
thickness approved by MassDEP in 1985 by stating that the cap is thickest in a particular area of
the landfill. Roux Associates is unaware of any approval from MassDEP for a landfill cap with
variable thickness, or an approved variance that allows the Town to maintain a cap thickness
(observed to be as thin as four inches in some places) less than the MassDEP-approved design
thickness (six inches).
Town of Amherst Response 2: “If the hydraulic conductivity of the cap is as high as Roux
suggests, then significant contamination levels should have been detected by now.”
Roux Associates did not “suggest” that the hydraulic conductivity of the cap is greater than the
level permitted by MassDEP. Roux Associates described the results of the Town of Amherst’s
own analyses, conducted by the Town of Amherst’s own environmental consultant, that show
that the hydraulic conductivity of the cap (1.5x10-4 cm/s) 4 is 150 times greater than the level
permitted by MassDEP when the cap was designed and installed. The relatively high hydraulic
conductivity of the current cap allows surface water to infiltrate into the landfill and transport
contamination away from the landfill.
Town of Amherst Response 3: “…significant contamination down gradient of the landfill should
have been detected by now.”
The Town’s uses the phrase “significant contamination levels should have been detected by
now” or some version of that statement throughout their response. Contrary to the Town’s
opinion, “significant contamination” has already been observed, demonstrating that the landfill
cap is not effective in its current state.

3

4

Daniel, D.E. 1984. Predicting hydraulic conductivity of clay liners. Journal of Geotechnical Engineering, 110(2),
285-300. 10.1061/(ASCE)0733-9410(1984)110:2(285)
The mean hydraulic conductivity of the cap as reported in the 2006 Interim Comprehensive Site Assessment (Tighe &
Bond. 2006. Interim Comprehensive Site Assessment.)
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The Town bases its argument that “significant contamination” has not been observed on what
they argue is a large number of sampling events conducted since 2010, and their own perceived
severity of the observed contamination. On both accounts the Town selectively analyzes the data
to reach their conclusions.
The Town argues that “samples collected from 15 wells…on an annual basis” demonstrate that
“significant contamination down gradient of the landfill should have been detected by now.”
However, the Town fails to mention that of the 15 wells sampled on an annual basis, only 10 or
11 5 of the wells are known to be hydraulically down-gradient from the landfill. It is neither useful,
nor scientifically defensible, to argue that “clean” groundwater samples detected up-gradient of the
landfill (e.g., from well 1-08) demonstrate that the landfill cap is functioning properly.
Furthermore, the Town notes that “only” 5 exceedances of primary drinking water standards
have been observed since 2010.

Five exceedances clearly indicate that landfill-associated

contaminants are in fact reaching the groundwater and moving off of the landfill. However, the
Town also undercounts the exceedances, by relying on a “guidance” value as opposed to a
“standard” for the contaminant 1,4-dioxane, 6,7 a known landfill-associated carcinogenic
contaminant, despite the fact that a drinking water standard for the contaminant exists in the
Massachusetts Contingency Plan (MCP; Massachusetts hazardous waste cleanup regulations). 8
Since 2010, there have been 17 measurements of 1,4-dioxane in groundwater and 5
measurements of 1,4-dioxane in surface water greater than the 0.3 μg/L standard established by
the MCP, bringing the total number of exceedances associated with the landfill to at least 27.

5
6

7

8

11 down gradient wells is based on MW 4-08 being hydraulically down gradient in the bedrock aquifer.
The United States Environmental Protection Agency classifies 1,4-dioxane as a probable human carcinogen
(http://www3.epa.gov/airtoxics/hlthef/dioxane.html). According to the MassDEP Fact Sheet on 1,4-dioxane
(http://www.mass.gov/eea/docs/dep/water/drinking/standards/dioxane-fs.doc), a possible source of 1,4-dioxane to
groundwater is “landfill leachate as a result of the disposal of waste products containing 1,4-dioxane… Sometimes it
is found [in drinking water] close to potential 1,4-dioxane sources, including landfills, wastewater discharges and
hazardous waste sites.”
The Town has attempted to argue that the 1,4-dioxane results obtained in July 2012 are anomalous and potentially
due to some type of analytical error. However, 1,4-dioxane has been detected during multiple sampling events well
in excess of the MCP GW-1 standard before and after the July 2012 sampling event.
The “guidance” value for 1,4-dioxane in drinking water as established by the Massachusetts Office of Research and
Standards Guidelines is 0.3 μg/L. The “standard” value for 1,4-dioxane in drinking water as established by the
Massachusetts Contingency Plan (known as the GW-1 standard) is also 0.3 μg/L.
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The historical nature of 1,4-dioxane exceedances is unknown because the Town did not use a
method to measure 1,4-dioxane that was capable of detecting appropriately low
concentrations of the contaminant until 2012. The standard established by the MCP for
1,4-dioxane is 0.3 μg/L; the detection limits for 1,4-dioxane prior to the August 22, 2012
sampling events were typically 10 times greater than the 0.3 μg/L standard established by the
MCP. The absence of historical exceedances of the MCP standard for 1,4-dioxane is simply a
reflection of inadequate methodology, not evidence of “no significant contamination.”
Furthermore, the Town has failed to investigate potential seasonality of the 1,4-dioxane
exceedances in groundwater downgradient from the landfill. In 2008, 2011, 2013, and 2014
the Town sampled groundwater in October or November.

The highest 1,4-dioxane

concentrations (up to 166-times higher than the MCP GW-1 standard) were observed in 2012,
when groundwater was sampled in early July. Follow-up sampling in 2012, in late August,
showed lower 1,4-dioxane concentrations. The Town has not conducted any further sampling
during July, when groundwater conditions may be different than in late August or later in the
fall to identify potentially seasonal impacts from the landfill.
The observations of 1,4-dioxane at the landfill are discussed in additional detail in
subsequent sections.
Town of Amherst Response 4: “There is evidence of leachate impacts down gradient of
the landfill…”
The presence of landfill leachate impacts down gradient of the landfill indicates that the
landfill cap, in its current condition, is not effectively preventing infiltration of contaminants
into the groundwater.
Town of Amherst Response 5: “The work performed for the CSA study included identifying
potentially-impacted areas and assessing their potential risk to human health.”

ROUX ASSOCIATES, INC.
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Sediment samples are not a component of the ongoing monitoring associated with the landfill,
despite the well-documented observations of groundwater and surface water contamination
originating from the landfill. Ongoing contamination of the sediments and wetlands in the
vicinity of the landfill to levels that poses a risk to human health may be going undetected due to
inadequate monitoring for conditions that pose unacceptable risk.
Furthermore, the risk associated with certain contaminants has not been addressed at all.
Specifically, the risk posed by 1,4-dioxane to human health and the environment is unknown
because 1,4-dioxane was not identified as a “contaminant of concern” and was therefore not
considered when the human health and ecological risk assessments were conducted for the landfill
and surrounding wetlands. The omission of 1,4-dioxane in the human health and ecological risk
assessments is likely due to the high detection limits utilized by the Town and subsequent
ignorance of the prolific nature of 1,4-dioxane originating from the landfill.
Town of Amherst Response 6: “Metals concentrations in the additional samples were both
higher and lower than the original sample, consistent with the natural heterogeneities that would
be expected in wetland sediment.”
The ongoing contamination of the wetland sediments indicates that the landfill continues to be an
unresolved problem.

As discussed in Roux Associates technical memorandum, landfill

contamination of environmental media does not resolve itself over time without active remediation.
Town of Amherst Response 7a: “Amherst is aware of ponded water on the cap, and these areas
are being addressed in the current re-grading project.”
In 2009, the Town’s consultant made the following recommendation regarding the landfill
surface maintenance:
Undertake a maintenance program to re-establish 2 percent minimum landfill surface
slopes to the perimeter of the site or to the storm water drainage swales and retention
areas by the placement of additional soil or alternative soil materials. Areas of surface
ponding should be filled and eliminated.9 [emphasis added]

9

Tighe & Bond for the Amherst, Massachusetts Department of Public Works. January 2009. Final Comprehensive
Site Assessment, Old Amherst Landfill, Old Belchertown Road, Amherst, Massachusetts. p. 7-6.
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Nearly six years after the Town was officially notified of their responsibility to attempt to
minimize environmental contamination arising from the infiltration of surface water into the
landfill through the pervious cap, the work is still not complete. During this six year period the
Town allowed an unquantifiable amount of water to infiltrate the landfill through the substandard cap and put environmental resources at risk of degradation. This sub-standard response
and maintenance is consistent with the six Notices of Noncompliance issued for the Old and
New Landfills and the snow storage activity that has historically occurred at the Old Landfill in
direct contradiction to the 1985 closure plan, as discussed in Roux Associates October 27, 2015
technical memorandum.
Town of Amherst Responses 7b and 7c and 8: “Amherst staff inspect the landfill and fix burrows
as needed. A third-party inspection was performed two days before the Roux site visit, and no
evidence of cap disturbance(s) was observed” and “The outer casing of one groundwater
monitoring well was damaged by a mower, but DPW staff repaired this damage. The inner PVC
tubing was not compromised. Gas vents have also been damaged by the mower over the years
and are repaired as needed” and “Both landfills have operated in accordance with the approved
closure plans and MassDEP regulations since 2004.”
Attachment C to this response contains photographs taken on October 10, 2015 during Roux
Associates’ site visit. The photographs depict the following conditions, in direct contradiction to
the Town’s claims:
•

Animal burrows that compromise the cap or hasten and intensify the deterioration of
the cap;

•

A destroyed monitoring well that not only fails to serve its monitoring function, but can
also be a conduit for infiltration of contaminated surface water into the groundwater; and

•

Gas vents in disrepair.

Attachment C also includes photographs of drainage swales that are overgrown and potentially
silting-in, which the Town agrees are a potential problem (Town of Amherst Response 7d).

ROUX ASSOCIATES, INC.
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Wetlands on the Landfill
Due to the town’s poor management of the landfill surface following subsidence and the
resulting depressions that accumulate water, MassDEP characterizes portions of the landfill cap
area as wetlands, which are a protected resource. Attachment D shows the Massachusetts Global
Information Systems (MassGIS) layers for the wetland boundaries, the landfill cap areas, and the
Natural Heritage & Endangered Species Program (NHESP) boundary. 10

The wetlands are

located on the northern side of the landfill, consistent with the past observations of ponding areas
on top of the wetland. Any future use scenario that requires permitting from the Conservation
Commission will have to address both the NHESP requirements that have been in effect at the site
for several years, and the wetland regulations and requirements that will now be imposed because
the Town failed to adequately and appropriately maintain the cap surface.
1,4-dioxane and Potential Drinking Water Impacts
As discussed previously, 1,4-dioxane, a known landfill-associated carcinogenic contaminant, has
been extensively observed down gradient from the landfill, demonstrating that “significant
contamination” is in fact impacting local groundwater and surface water. The source of this
“significant contamination” may be attributable to drums historically buried at the landfill:
Sometime prior to approximately 1980 up to 50 drums with content described variously as “paint,”
“oil-based paint,” “most likely paint,” and “chemical waste” were buried at the landfill over 50 feet
below ground surface. 11 According to the EPA, sources of 1,4-dioxane include painting chemicals
and dyes. 12 One of the monitoring wells (MW 2-12) installed in 2012 specifically to investigate
this drum area (the exact location is unknown) contained 1,4-dioxane at 50 μg/L (the MCP GW-1
standard is 0.3 μg/L).

10

11

12

Despite the potential relationship between drum disposal, prolific

The NHESP boundary is based on the habitat of the Grasshopper Sparrow, which is a threatened species in
Massachusetts
(http://www.mass.gov/eea/docs/dfg/nhesp/species-and-conservation/nhfacts/ammodramussavannarum.pdf) and has been repeatedly observed on the landfill (Miller, V, New England Environmental, Inc.
June 14, 2013. Memorandum to Amherst Department of Public Works RE: Old Amherst Landfill (Map 21B,
Parcel 8) Grassland Bird Survey-Grasshopper Sparrow).
MassDEP (L. Hanson). February 22, 2012. DWWM File 12-008-001 Report RE: Old Amherst Landfill – Buried
Drum allegations/investigation.
http://www.epa.gov/sites/production/files/2014-03/documents/ffrro_factsheet_contaminant_14dioxane_january2014_final.pdf
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1,4-dioxane observations in groundwater, and high 1,4-dioxane observed in a monitoring well
installed specifically to look for drum-impacts, the Town ceased sampling monitoring wells
installed to investigate potential drum impacts in 2012, shortly after installing the wells.
It should be noted that the Town alleges that the 1,4-dioxane observed in groundwater on July 9
and 10, 2012 is the result of a laboratory or sampling error. While groundwater collected during
this sampling event clearly has the highest 1,4-dioxane concentrations, other 1,4-dioxane
measurements in excess of the MCP GW-1 standard of 0.3 μg/L were collected at various other
times, including in 2011, 2013, and 2014, despite the high detection limits used for the analysis
prior to the August 22, 2012 sampling event.

Furthermore, multiple sampling events were

conducted in 2012 to determine if the 1,4-dioxane observed on July 9 and 10, 2012 was
anomalous. The concentrations of 1,4-dioxane measured on August 22, 2012 were generally
lower, but some wells (such as MW 2-12 which was installed to investigate potential drum
impacts) still contained 1,4-dioxane well above the MCP GW-1 standard.
One of the 1,4-dioxane exceedances discussed previously is especially concerning because it
indicates possible landfill impacts to a drinking water resource. In July 2012, 1,4-dioxane was
detected in monitoring well MW 4-08 at a concentration of 14.5 μg/L, which is substantially in
excess of the MCP GW-1 drinking water standard of 0.3 μg/L. Monitoring well MW 4-08 is a
bedrock well to the south of the landfill within the “DEP Approved Wellhead Protection Area
(Zone II).” Zone II “means that area of an aquifer which contributes water to a well under the
most severe pumping and recharge conditions that can realistically be anticipated…” 13 In short,
the water in MW 4-08 is considered drinking water and the measurement of 1,4-dioxane at
14.4 μg/L constitutes a condition that must be reported to MassDEP and handled under the MCP.
Based on groundwater elevation data from the only two bedrock wells at the site (MW 4-08 and
MW 5-08) there is a strong possibility that groundwater in the bedrock aquifer flows south from
the landfill towards MW 4-08.
13
14

14

Note that the bedrock aquifer is consistently regarded as a

310 CMR 40.0006
Between 2008 and 2014 there was a consistent groundwater elevation differential between the two bedrock wells of
approximately 30 feet that would indicate bedrock groundwater may be travelling south and into the Zone II drinking
water area. Town of Amherst, Massachusetts. January 2015. Post-Closure Environmental Sampling Results – Old
Landfill, Belchertown Road, Amherst, Massachusetts. Table 4.
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distinct aquifer in both the Interim Comprehensive Site Assessment and the Final Comprehensive
Site Assessment. Further evidence to support a likely connection between the landfill and
drinking water resources includes the observation that 1,4-dioxane appears to be coming from
the landfill, as discussed previously. Therefore, 1,4-dioxane can be used as a tracer to identify
potential landfill impacts.

The presence of 1,4-dioxane in both MW 4-08 and MW 5-08

indicates potential bedrock contamination originating from the landfill, which requires further
investigation with additional bedrock wells.
Future Use
Historical data demonstrates that the landfill cap was not installed to reasonable standards when it
was initially constructed. Even well-constructed landfill caps are known to deteriorate over time,
often showing marked deterioration of their relevant properties to protect environmental resources
in a matter of a few years. 15,16,17 Furthermore, the Old Amherst Landfill cover is probably in even
worse condition because of inadequate maintenance. Clearly, some amount of leachate is escaping
the landfill and impacting environmental resources and potentially drinking water.
As demonstrated by the figure below, installation of infrastructure (e.g., a solar array) on top of a
landfill can substantially alter the physical properties of a landfill, including enhancing the
settlement of the landfill.

15

16

17

Albright, W., Benson, C., Gee, G., Abichou, T., McDonald, E., Tuler, S., and Rock, S. 2006. Field performance of a
compacted clay landfill final cover at a humid site. Journal of Geotechnical and Geoenvironmental Engineering,
132(11), 1393-1403. 10.1061/(ASCE)1090-0241(2006)132:11(1393)
Albright, W.H., Benson, C.H., Gee., G.W., Abichou, T., Tyler, S.W., and Rock, S.A. 2005. Field performance of
three compacted clay landfill covers. Vadose Zone Journal, 5(4), 1157-1171. 10.2136/vzj2005.0134
Suter, G.W., Luxmoore, R.J., and Smith, E.D. 1992. Compacted soil barriers at abandoned landfill sites are likely to
fail in the long term. Journal of Environmental Quality, 22(2), 217-226. 10.2134/jeq1993.00472425002200020001x
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Potential Photovoltaic (PV)-System Effects on Landfill Settlement 18
While a well-constructed landfill of relatively modern design that has been well cared for and is
not currently contaminating environmental resources may be able to sustain the additional stress
of a solar array, the effects of such a development on a landfill like the Old Amherst Landfill are
highly uncertain. It is likely that installation of a solar array on the landfill, without first fully
remediating the landfill, will substantially intensify the amount of contamination discharging
from the landfill and pose a risk to public health, safety, and the environment.
The United States Environmental Protection Agency (USEPA) recognizes the risks associated
with developing a solar array on top of a landfill with a cap in poor condition. USEPA has
issued the following guidance, indicating the age and condition of a landfill cap are vital
concerns during the evaluation of a landfill for a solar array:

18

National Renewable Energy Laboratory, United States Environmental Protection Agency. 2013. Best Practices for
Siting Solar Photovoltaics on Municipal Solid Waste Landfills. Figure 4-1.
(http://www.epa.gov/sites/production/files/2015-03/documents/best_practices_siting_solar_ photovoltaic_final.pdf)
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Best Practices for Siting Solar Photovoltaics on Municipal Solid Waste Landfills, USEPA 19
In addition to increasing the contamination associated with the landfill, installation of a solar
array on top of the Old Amherst Landfill will significantly increase the future remediation costs
and may limit the future remedial options. As the EPA states, “it may be preferable to replace
the landfill cap” (and Roux Associates would add “remediate and mitigate ongoing
contamination”) before pursuing a solar array.
Attachments:
Attachment A – Roux Associates’ October 27, 2015 Technical Memorandum Regarding:
Old Amherst Landfill, Belchertown Road, Amherst, Massachusetts
Attachment B – Town of Amherst’s November 4, 2015 Response to Roux Associates’
October 27, 2015 Technical Memorandum
Attachment C – Photographs Taken During Roux Associates’ October 10, 2015 Site Visit
Attachment D – MassGIS Output Depicting Wetlands and National Heritage Areas in the
Vicinity of the Old Amherst Landfill

19

National Renewable Energy Laboratory, United States Environmental Protection Agency. 2013. Best Practices for
Siting Solar Photovoltaics on Municipal Solid Waste Landfills. p. 48.
(http://www.epa.gov/sites/production/files/2015-03/documents/best_practices_siting_solar_ photovoltaic_final.pdf)
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thinner the cap, the more likely water will infiltrate the cap and ultimately leach landfill
contaminants into the groundwater over time.
2. In 1985 MassDEP approved construction of a landfill cap consisting of a “compacted
clay layer” with a hydraulic conductivity (i.e. the soils ability to transmit water) of
1x10-6 cm/s. However, according to the 2006 Interim Comprehensive Site Assessment,
the cap consists of “yellow to brown silty sand” with a mean hydraulic conductivity of
1.5x10-4 cm/s. 2 This measured hydraulic conductivity is consistent with the “silty sand”
soil classification, and represents a hydraulic conductivity that is 150 times more
permeable than specified in the landfill closure plan. Note that current regulations
require the cap to have a hydraulic conductivity of 1x10-7 cm/s 3 – 10 times less
permeable than the cap originally approved by MassDEP in 1985, and 1,500 times less
permeable than the cap in its current condition.
3. Given that the landfill was not properly capped as demonstrated by the inadequate
thickness and excessive permeability, it is not appropriate to characterize the cap as
“impermeable.” Almost certainly water is readily infiltrating the cap and transporting
contaminants from the landfill to the groundwater.
4. It has been known since at least the 1970’s that leachate from the landfill travels to
nearby surface water bodies (Gull Pond and Hop Brook Wetlands) and monitoring wells
located off-site from the landfill.
5. Recent investigations detected landfill-associated contaminants (primarily metals) above
regulatory standards in wells adjacent to the wetlands to the west of the landfill. Surface
water and sediment samples confirm that landfill-associated metals are impacting the
wetlands, and may be causing adverse ecological effects. In addition, these wetland areas
contain nature walking trails and the contaminants may be accessible to humans. The
risk of human exposure has not been fully quantified because all impacted areas have not
been adequately examined.
6. Some metals (arsenic, mercury) increased significantly in concentration in wetland
sediments between 2006 (as reported in the Interim Comprehensive Site Assessment) and
2009 (as reported in the Comprehensive Site Assessment).
These increasing
concentrations indicate a potential trend and should be fully investigated before
determining that the landfill poses no threat to the environment.
7. The current condition of the cap and associated monitoring infrastructure is poor.
Examples of the current poor conditions include:

2

3

The Town’s environmental consultant suggests that the hydraulic conductivity was “compromised by heavy
rainfall that caused seepage of water into the test hole.” However, the observed hydraulic conductivity is
consistent with the soil characterization of “silty sand.”
310 CMR 19.112(6)(b)(1)(b)
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a. Ponding water on the surface of the cap; 4,5
b. Evidence of burrowing animals, indicating disturbance of the cap;
c. Damaged wells and landfill gas vents; and
d. Overgrown and potentially silting-in surface water drainage swales.
8. Maintenance and management of the landfills (including the New Landfill on the
north side of Belchertown Road) was sub-standard throughout the landfills’ history, and
potentially continues to be sub-standard. For example:
a. At least six Notices of Noncompliance for the two landfills were issued by
MassDEP between 1985 and 2002. In 2002 MassDEP issued a Consent Order
compelling the Town to take action with respect to the New Landfill because the
Town allegedly made misrepresentations to MassDEP about the operation of the
New Landfill and was operating outside of the permit.
b. The June 25, 1985 closure plan approved by MassDEP specifically states: “The
Department believes that the practice of snow dumping on portions of the closed
landfill may defeat the purpose of the final cover and, therefore, recommends
against continuation of this activity when closure is completed.” However, at
least as late as 2006, as stated in the Interim Comprehensive Site Assessment,
“The landfill site is currently maintained as open space and is unused by the Town
with the exception of snow storage during winter months [emphasis added].”
Anecdotal reports from nearby residents suggest snow storage during winter
months continued beyond 2006.
Taken in aggregate, these facts suggest that the landfill is an uncontrolled source of pollution to
the environment, potentially impacting groundwater, surface water, and wetland sediments over
a wide area. The environmental conditions associated with the landfill are unlikely to attenuate
over time. In fact, as the landfill cap degrades further, the conditions are likely to worsen as
water infiltration accelerates. The current condition of the landfill cap, coupled with the Town’s
difficulty adequately managing the landfill to prevent further degradation of the cap, suggest that
the landfill is reasonably likely to continue to present a threat to public health, safety, and the
environment. Furthermore, delaying remediation of the landfill will substantially increase the
cost of remediating impacted environmental resources in the future.
4

5

Ponding is so severe on the landfill that MassDEP’s online global information systems (GIS) mapping tool,
MassGIS, identifies portions of the landfill cap as wetlands.
Regrading operations are ongoing. However, regrading does not modify the contour of the cap or further
increase the cap thickness. Instead, water that was once visible surface water will still be present, but will exist
below the surface of the regraded areas. This water is still available to infiltrate the thin, permeable cap.
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According to The Guide to Developing Solar Photovoltaics at Massachusetts Landfills, prepared
by the Massachusetts Department of Energy Resources, one of the limitations to developing a
photovoltaic solar array at a Massachusetts landfill is “an incomplete landfill assessment or
capping.” Clearly, based on the facts above, the assessment and capping of the Old Amherst
Landfill is incomplete. Adequately repairing the landfill and mitigating its ongoing discharges in
order to eliminate its risk to public health, safety, and the environment may require a number of
potentially costly investigations, updates, and modifications. The updates and modifications may
potentially consist of recapping the landfill, installing an adequate leachate collection and
treatment system, and remediating the on-going off-site impacts. These repairs and updates will
likely cost millions of dollars.
Installation of a solar array on top of the landfill will preclude the implementation of a timely,
thorough, and effective remedy. Furthermore, installation of the solar array will substantially
increase the already high costs of appropriately remediating and closing the landfill.
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ATTACHMENT B
Town of Amherst’s November 4, 2015 Response to Roux Associates’ October 27, 2015 Technical
Memorandum
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November 4, 2015
Town of Amherst Response to Roux Associates, Inc. Memorandum
The Town of Amherst reviewed a memorandum prepared by Roux Associates, Inc. (Roux) dated October 27,
2015 regarding the Old Landfill. Some of the representations made in the memo do not provide a complete
picture of the true condition of the landfill. It should be noted that the Old Landfill was capped during the
mid-1980s in accordance with the Massachusetts Department of Environmental Protection (MassDEP)
regulations and policies in place at that time. Extensive environmental assessment and ongoing monitoring
work indicate there is no evidence of risk to human health associated with the Old Landfill.
Amherst’s responses and clarifications regarding the Roux memo are below.
1. Roux: The landfill cap thickness is substantially less than what was originally required by MassDEP and the final
thickness was observed to be as thin as four inches.
Correspondence from the time of the landfill closure indicates Amherst’s consulting engineers
proposed a reduction in the thickness of the clay layer because the reduced thickness would still
provide a substantial barrier to water infiltration. MassDEP agreed with the engineers and
approved the change. MassDEP allowing this reduction does not, in itself, mean the cap was not
constructed in accordance with the requirements of that time or is compromised now. The cap is
thickest (9 inches, on average) in the northwest portion, over the municipal solid waste section of
the landfill.
If the cap were not functioning as a barrier to infiltration, annual monitoring data would
have indicated significant contaminant levels down gradient of the landfill. The fact that
significant contaminant levels have not been observed is compelling evidence that the cap
is performing as it was intended.
2. Roux: The hydraulic conductivity of the cap is greater than the level permitted by MassDEP.
The 2006 Interim Comprehensive Site Assessment (ICSA) included a limited assessment of the
landfill cover materials. The boring records from this investigation indicate silty sand was observed
in certain boring locations at the perimeter of the landfill and/or in the southern portion of the
landfill. These locations correspond to the non-waste areas and/or brush and stump areas. As
shown on the ICSA “Site Orthophoto Plan,” and described in boring logs, clay was observed over
the municipal solid waste portion of the landfill.
If the hydraulic conductivity of the cap is as high as Roux suggests, then significant
contamination levels should have been detected by now.
3. Roux: It is not appropriate to characterize the cap as impermeable because water is readily infiltrating the cap and
transporting contaminants.
If this were true, then significant contamination down gradient of the landfill should have been
detected by now. Samples are collected from 15 wells and 6 surface water locations on an annual

basis, and each sample is analyzed for approximately 90 parameters. Out of approximately 74
groundwater samples collected since 2010, an exceedance of a primary drinking water standard was
detected in 5 samples. These exceedances have not been recurring and do not indicate a pattern of
increasing levels of contamination.
4. Roux: Leachate from the landfill travels to nearby surface water bodies.
There is evidence of leachate impacts down gradient of the landfill, but these areas have been
characterized, assessed, and analyzed for potential risks. As described below in Item #5, no risks
to human health from these areas were identified during the CSA study.
5. Roux: The risk of human exposure in wetlands west of the landfill has not been fully quantified because all impacted
areas have not been adequately examined.
The work performed for the CSA study included identifying potentially-impacted areas and
assessing their potential risk to human health. Certain metals detected in sediments at the KC Trail
wetland and at the Gull Pond inlet exceeded Massachusetts sediment screening criteria, and these
areas were then further assessed and analyzed. Detailed, quantitative risk assessments were
performed on these areas, and the results clearly indicated a condition of no significant risk of harm
to human health. The Massachusetts Office of Research and Standards (ORS) agreed with this
conclusion, as documented in a memo dated May 18, 2009. (ORS provides scientific expertise to
MassDEP in environmental health, toxicology, standard setting, ecological and human health risk
assessments, chemistry, and statistics.)
6. Roux: Some metals concentrations increased significantly between 2006 and 2009, indicating a potential trend.
The 2006 assessment was an initial assessment to determine which wetlands were potentially
impacted by collecting one sample at each potentially-impacted area. Areas where metals were
detected above sediment screening levels were then further assessed by collecting more samples.
Metals concentrations in the additional samples were both higher and lower than the original
sample, consistent with the natural heterogeneities that would be expected in wetland sediment.
(See Item #5 for information on the quantitative risk assessments of these areas.)
7. Roux: Current cap condition is poor.
a. Amherst is aware of ponded water on the cap, and these areas are being addressed in the
current re-grading project. The goal is to restore positive drainage to the surface without
disturbing the cap. Evapotranspiration on the re-graded areas will enhance removal of
water.
b. Amherst staff inspect the landfill and fix burrows as needed. A third-party inspection was
performed two days before the Roux site visit, and no evidence of cap disturbance(s) was
observed.
c. The outer casing of one groundwater monitoring well was damaged by a mower, but DPW
staff repaired this damage. The inner PVC tubing was not compromised. Gas vents have
also been damaged by the mower over the years and are repaired as needed.
d. The drainage swales are in the process of being upgraded as part of the re-grading project.
e.
8. Maintenance and management at the Old and New Landfills was sub-standard and potentially continues to be substandard.
a. The Town received 8 Notices of Non-Compliance (NON) and one Administrative
Consent Order (ACO) for the New Landfill from 1985 to 2003. The New Landfill actively
accepted waste until 2002, and most of the NONs were related to daily waste disposal
operations. These included insufficient daily soil cover over the trash, potentially blocked

drainage lines, and not filing bimonthly inspection reports. (Daily soil cover was required
to be placed over the trash to control odors and discourage seagulls.) The last two NONs
were related to the capping of the final disposal cell and transition to a transfer station.
Specifically, one was for missing a transfer station bimonthly report, and the other was for
dust control during capping. The ACO finalized an agreement between the Town and
MassDEP about the final size and closure schedule of the New Landfill, and the landfill
was closed soon after execution of the ACO.
Two NONs were issued for the Old Landfill. The first was in 1986 for not submitting a
groundwater monitoring plan, and the second was in 2004 to set a final date for submittal
of the Initial Site Assessment. Amherst and MassDEP had been discussing the final scope
of work of this assessment for approximately two years before the NON was issued.
Both landfills have operated in accordance with the approved closure plans and
MassDEP regulations since 2004.
b. Snow dumping on the Old Landfill was not prohibited until 2010. The Town of Amherst
chose to use it for some snow dumping until then.
The Old Landfill is a capped landfill that is regularly monitored and inspected. The current
monitoring program, coupled with annual third-party inspections, is designed to detect potential
problems so that they can be addressed in a timely manner. The extensive environmental assessment
and monitoring work indicate the capping procedures followed in the 1980s were successful, as down
gradient impacts are limited and pose no significant risk of harm to human health.

ATTACHMENT C
Photographs Taken During Roux Associates’ October 10, 2015 Site Visit
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Overgrown Drainage Swale
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Animal burrow 1
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Animal Burrow 2
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Damaged Gas Vent
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Cracked Gas Vent, Missing Cap
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Ponding Water
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Destroyed Monitoring Well
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Settled areas that can
promote water infiltration

Unaddressed Settlement that May Retain Water
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ATTACHMENT D
MassGIS Output Depicting Wetlands and National Heritage Areas in the Vicinity of the
Old Amherst Landfill

ROUX ASSOCIATES, INC.

2668.0001M000.101.ACV

12/10/2015

http://maps.massgis.state.ma.us/temp/OL_MORIS_print/1449789252.653119879.html
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