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1.0 INTRODUCTION 

 

This Closure Plan addresses the requirements of the State Solid Waste Regulations outlined in 

the "State of Rhode Island and Providence Plantations, Department of Environmental 

Management (RIDEM), Rules and Regulations for Composting Facilities and Solid Waste 

Management Facilities, Regulation DEM-OWM-SW04-01", January 1997, as amended April 

2001 and October 2005. These will be referred to as the "Regulations" throughout this Plan.   

 

The Tiverton Landfill is currently active as of September 2014.  The Town of Tiverton shall 

notify the RIDEM 90 days prior to the anticipated closure date.  After implementation of the 

Closure Plan, the RIDEM shall be notified in order that RIDEM personnel may conduct an 

inspection. 
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2.0 ACCESS CONTROL 

 

A locking gate located at the entrance of the landfill access road controls entry into the Tiverton 

Landfill.  A perimeter fence does not enclose the landfill area.  Natural features such as trees, 

dense under-brush, stonewalls, and wetlands currently discourage entry from directions other 

than the access road and unauthorized entry has not historically been a problem at the landfill.  

After the closure, the locking gate will remain as the main security control.  "No Trespassing" 

signs will be posted on this gate and along the landfill property lines.  In the future, if this gate is 

found to be ineffective, the Town will take appropriate counter measures to restrict access.  Post-

closure site security will be in accordance with Section 3.0 of the Post Closure Plan, document 4 

of 4 of these License Renewal documents. 
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3.0 MONITORING 

 

3.1 Groundwater and Surface Water Monitoring 

 

A water quality monitoring program as required by the RIDEM Regulations, is currently being 

implemented for the landfill.  Currently, the landfill is in a Detection Monitoring Program for the 

parameters listed in Appendix A of the Regulations, as well as mercury and tin.   

 

The current monitoring program is conducted on a quarterly basis at the designated background 

and compliance wells as described in the Groundwater Monitoring Plan (document 2 of 4 of 

these License Renewal documents).  Monitoring will be done at the active compliance and 

background wells at the time of landfill closure.     

 

Monitoring will be done on a semi-annual basis of designated background and compliance wells 

during the closure and 30-year post-closure period as a continuation of the current Groundwater 

Monitoring Program.  A semi-annual report detailing the monitoring results shall be submitted to 

the RIDEM following each semi-annual monitoring event. 

 

Throughout the closure period, the monitoring wells will be properly maintained by the Tiverton 

Department of Public Works.  In the event that a monitoring well is damaged or destroyed, the 

Town will notify the RIDEM and a replacement well will be installed in accordance with the 

RIDEM Rules and Regulations for Groundwater Quality.  At this time, no surface water 

monitoring locations are proposed during the closure and post-closure periods.  Monitoring 

procedures shall be in accordance with the latest RIDEM approved Groundwater Monitoring 

Plan and corresponding addenda.  The well locations are shown on the Existing Site Plan 

attached to that document. 

 

3.2 Landfill Gas Monitoring 

 

Monitoring for landfill decomposition gases (methane) around the landfill will be performed 

with a Combustible Gas Indicator (CGI) on a quarterly basis during the closure period, as 

required by Section 2.3.08 of the Regulations.  If landfill gas levels exceed twenty five percent 
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(25%) of the Lower Explosive Limit (LEL) for methane in the on-site structures and/or exceed 

twenty five percent (25%) of the LEL for methane at the facility property boundary, the Town 

will notify the RIDEM and take appropriate steps to protect human health, including 

implementation of appropriate remedial measures.  All such steps and measures shall be 

coordinated with the RIDEM.  Closure construction health and safety provisions and action 

levels, as they pertain to landfill gas and other potentially harmful substances, will be 

incorporated into future contract documents prepared for landfill capping. 

 

The locations of monitoring for decomposition gas shall be as follows: 

  

 All on-site building structures. 

 Toe of the landfill slope (low areas). 

 Spot-checks at areas along the northern, southern, and eastern property lines of the 

facility and in areas of stressed vegetation is observed (a potential sign of landfill 

decomposition gases).  

 

In addition, decomposition gas monitoring will be conducted at up to three (3) gas-monitoring 

wells downgradient from the western portion of the landfill, and at landfill cap gas vents 

(assuming installation of a passive gas ventilation system).  These wells will be installed at the 

time of final closure to detect landfill decomposition gas in the subsurface unsaturated zone, 

which may migrate towards the recreation portion of the landfill property.  The locations of these 

wells will be coordinated with the RIDEM prior to installation.  The subsurface migration of 

landfill decomposition gas to off-site human receptor(s) appears to be unlikely for this site due to 

the substantial distance between the actual landfill cell and adjacent residences. 

 

Landfill gas monitoring will also be performed during the thirty-year post-closure period in 

concurrence with the semi-annual monitoring program.  A combustible gas indicator (CGI) will be 

used to monitor landfill gas. 

 

Monitoring will occur within all on-site buildings and along the property lines.  In the onsite 

buildings, monitoring will be performed at all floor corners, floor drains and floor service pits; 

landfill gas is usually heavier than air and tends to linger along building floors. 
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Along the property lines, a slam bar or probe will be used to puncture the subsurface soils.  A CGI 

will then be used to measure the gas located in the underlying soil.  Monitoring points will be chosen 

based on the gas levels recorded.  If gas is not found, points may be extended up to 100 feet apart.  

On the other hand, if gas is found, monitoring point location distances will be decreased so that the 

landfill gas migration plume can be delineated. 

 

If landfill gas levels exceed 25% of the lower explosive limit (LEL) for methane in onsite structures 

and/or exceed 25% of the lower explosive limit for methane at the facility property boundary, the 

Town will remediate the situation by following the steps outlined in section (d) of section 2.3.08 of 

the Solid Waste Regulations. 

 

Stressed vegetation is also a sign that landfill gases are present at the landfill.  If stressed 

vegetation is observed during the inspection, the stressed areas will be noted within the 

inspection report.    

 

Since the date of the preceding Operating License Renewal (November 2011, last revised in 

March 2013), Pare Corporation has reported no detectable concentrations of landfill 

decomposition gases during the quarterly monitoring rounds. 
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4.0 FINAL GRADES 

 

The “Landfill Closure Final Grade Plan”, included as Attachment 2, shows the final landfill 

contours at the top of the landfill.  The maximum elevation of the landfill, once the final cap is in 

place, will be at or lower than the permitted maximum elevation of 160 feet, relative to the 

National Geodetic Vertical Datum of 1929 (NGVD 29).  The cap grades shown range between a 

minimum slope of 5% at the top of the landfill and a maximum slope of 33% (3:1) on the side 

slopes.  The elevations shown on the Landfill Closure Final Grade Plan, provided as Attachment 

2, are based on an existing benchmark at the landfill which is set at an arbitrary datum 3.5 feet 

below Mean Sea Level.  The permitted maximum elevation of the landfill relative to this datum 

is 156.5 feet.   

 

It had been determined by the RIDEM Office of Waste Management (OWM) that significant 

filling of the portion of the licensed landfill to the North of the landfill access road with trash 

shall constitute a “lateral expansion” of the landfill.  RIDEM determined that any such lateral 

expansion of the landfill would require design and permitting in accordance with the current 

Solid Waste Regulations, including construction of a baseliner and a leachate collection and a 

management system.  However, trash filling to the north of the access road within a depression 

that had been subject to trash filling in the past has been allowed.  This area, which is currently 

being filled, and the active southern portion are the only two areas of the licensed landfill where 

future trash filling is proposed at this time.  These areas are represented by the shaded areas on 

the Landfill Closure Final Grade Plan. 

 

It is anticipated that filling of portions of the licensed landfill beyond these shaded areas will be 

done so using off-site common borrow or RIDEM approved Alternate Cover Material to reach 

the proposed cap sub-grade elevations.  However, the Town may choose to reconsider lateral 

expansion of the landfill at some point in the future.  Any such future consideration of a lateral 

expansion of the landfill would be incorporated into future renewal Operating License 

application documents.  Also, this Closure Plan incorporates a three-phase capping approach, 

which is discussed in more detail in the following section.  The three-phase capping approach 

was first proposed and approved as part of the 2005 landfill license document. 
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The final grading will be performed in a manner that will create a stable, mounded landform 

maximizing surface water runoff and minimizing infiltration. This will also minimize the 

potential for leachate generation.  The Town may, in the future, wish to redesign the landform 

based on the availability of ACM and/or other factors.  Any modification of the final grades 

would be submitted to the RIDEM for approval.   
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5.0 FINAL CLOSURE COVER SYSTEM 

 

5.1 General 

 

The Town shall install a final cover system as specified in Section 2.1.09(5) of the Regulations 

as part of the final closure construction.  The final cover system will meet and/or exceed the 

requirements of Section 2.2.12 of the Regulations.  Provisions will be made to mitigate the build-

up of decomposition gases under the final cover by installing a gas venting system in the final 

closure cap.  A passive gas venting system is anticipated for this facility.  Final cover system 

details will be further addressed in engineering plans that will be submitted to the RIDEM for 

review and approval prior to facility closure.  During closure the Town shall adhere to all 

material specifications, construction requirements, and certification requirements outlined in the 

Regulations and approved engineering plans. 

 

Within 45 days of completion of the landfill final closure cover system, the Town will submit to 

the RIDEM a Construction Certification Report certifying that the facility has been properly 

closed in accordance with the Regulations and the approved engineering plans.  Individual 

Construction Certification Reports will be prepared and submitted to the RIDEM for each phase 

of capping, as described in Section 6 below.  Upon completion of landfill closure, the Town shall 

commence the implementation of the Post-Closure Monitoring and Maintenance Operations 

Manual (document 4 of 4 of these License Renewal documents), which is provided under 

separate cover.   

 

5.2 Closure Cover System Components 

 

Upon reaching the maximum capacity of the landfill, the Town shall install a final cover system 

in accordance with Section 2.2.12 of the Regulations.  The final cover system design will be 

submitted to the RIDEM for review and approval and will meet the requirements of the 

Regulations.  The type of cover system will be selected in consideration of the availability of 

materials and cost at the time of closure, and will likely be one of the four configurations 

described below. 
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Alternative 1 

 Stabilization Geotextile Fabric, at a minimum where Final Cover is absent, overlain by; 

 Minimum six-inch layer of bedding soil, at a minimum where Final Cover is absent, 

overlain by; 

 Minimum twenty-four-inch layer of low permeability soil exhibiting a coefficient of 

permeability no greater than 1x10-7 cm/sec, overlain by; 

 Minimum twelve-inch soil drainage layer of sand exhibiting a minimum coefficient of 

permeability of 1x10-3 cm/sec, with four-inch diameter corrugated perforated HDPE pipe 

wrapped in filter fabric, overlain by; 

 Separation Geotextile Fabric, overlain by; 

 Minimum six-inch layer of subsoil, overlain by; 

 Minimum six-inch layer of topsoil and vegetative cover. 

 

Note that minor grading modifications may be required to those shown on the attached Landfill 

Closure Final Grade Plan should this cap profile be selected. 

 

Alternative 2 

 Stabilization Geotextile Fabric, at a minimum where Final Cover is absent, overlain by; 

 Minimum six-inch layer of bedding soil, at a minimum where Final Cover is absent, 

overlain by; 

 60 mil High Density Polyethylene (HDPE) geomembrane, Geosynthetic Clay Liner (GCL) 

or other approved impervious medium, overlain by; 

 Minimum twelve-inch soil drainage layer of sand with four-inch diameter corrugated 

perforated HDPE pipe wrapped in filter fabric, overlain by; 

 Separation Geotextile Fabric, overlain by; 

 Minimum six-inch layer of subsoil, overlain by; 

 Minimum six-inch layer of topsoil and vegetative cover. 

 

Alternative 3 

 Stabilization Geotextile Fabric, at a minimum where Final Cover is absent, overlain by; 

 Minimum six-inch layer of bedding soil, at a minimum where Final Cover is absent, 

overlain by; 
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 60 mil HDPE geomembrane, GCL or other approved impervious medium, overlain by; 

 Composite Drainage Net (CDN), overlain by; 

 Minimum eighteen-inch layer of subsoil, overlain by; 

 Minimum six-inch layer of topsoil and vegetative cover. 

 

Alternative 4 

 Stabilization Geotextile Fabric, at a minimum where Final Cover is absent, overlain by; 

 Minimum six-inch layer of bedding soil, at a minimum where Final Cover is absent, 

overlain by; 

 Geosynthetic Clay Liner (GCL), overlain by; 

 Composite Drainage Net (CDN), overlain by; 

 Minimum eighteen-inch layer of subsoil, overlain by; 

 Minimum six-inch layer of topsoil and vegetative cover. 

 

Profiles of each final cover alternative are included in Appendix B. 

 

The vegetated top cover shall be designed and constructed to maintain vegetative growth, 

minimize erosion and provide a surface drainage system capable of conducting stormwater 

runoff across the landfill cover. The vegetated top cover’s root structure shall not penetrate 

beyond the vegetative and subsoil layer. 

 

A recommended seeding mixture shall consist of: 

 

 Birds - Foot Trefoil 10% 

 Crown Vetch 50% 

 Creeping Red Fescue 10% 

 Perennial Rye Grass 30% 

 

The seeding mixture shall be applied at the rate of eighty-four pounds per acre (84 lbs/acre) by 

the hydroseeding method.  The Town may utilize other seeding mixtures and application 

methods and rates as long as an acceptable permanent growth of vegetation can be achieved.  

Application rates for lime and fertilizer shall be determined by the seeding bed and seed mixture 
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components. 

 

The landfill capping system shall include a venting system to remove landfill decomposition gas 

from beneath the low permeability soil or geomembrane layer.  The need for active (versus 

passive) venting system shall be determined based upon the total tonnage of land filled waste, in 

accordance with the RIDEM Division of Air Resources, Air Quality Regulations. 
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6.0 CLOSURE COVER SYSTEM INSTALLATION AND 

MAINTENANCE 

 

6.1 Anticipated Closure Date 

 

Based on the Landfill Closure Final Grade Plan, past trash landfilling rates, and the results of the 

2014 Mid-Year height survey, it is estimated that the landfill will reach its capacity some time in 

2016 or 2017.  Calculations are provided in Appendix A.  This is based on several assumptions 

pertaining to future landfilling rates, landfill operations, etc.  The town uses a “Pay-As-You-

Throw” (PAYT) system which has significantly reduced the amount of solid waste coming into 

the landfill.  Landfilling rates prior to PAYT (May 2011) were approximately 6,000 tons per 

year.  From 2011 to 2014 the landfilling rates have ranged from 3,300 to 4,800 tons per year.  

Since the implementation of PAYT, the landfilling rates have been significantly lowered and 

have extended the life of the landfill.   

 

The Town, through its landfill consultant, will continually update the landfill closure date as new 

information becomes available.  Existing conditions grades are provided on the Existing Site 

Plan (Attachment 1).  Areas of proposed future trash landfilling are shown on the Landfill 

Closure Final Grade Plan.  

 

As stated previously, the Town is proposing to cap the landfill in three phases as shown on the 

Landfill Closure Final Grade Plan.  The size and configuration of the cap phases are conceptual, 

and subject to modification as the closure date approaches.  The purpose of the phased capping 

approach is to provide the Town with a longer time period to accrue the necessary closure funds 

than would otherwise be attainable from a single phase capping approach, while taking measures 

to mitigate threats to human health and the environment from uncapped sections of the landfill. 

 

The first phase (Phase I) of capping would be the south active portion of the landfill.  Phase I 

will be the first section to be capped, but the last section to be completely filled.  There is a 

minor amount of additional filling of the southern-most section of the landfill in Phase 1.  The 

last portion of Phase I to be filled (and the final portion of the landfill) will be the access road 

between southern landfill face and the northern “depression”, which is being filled currently.  
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Once the access road is filled, capping of Phase I will commence.  In accordance with Section 

2.3.04 (c) (3), (4) of the Solid Waste Regulations, preparation for capping would begin within 30 

days of final filling in this phase.  The actual start of cap construction would be within one year 

of the most recent receipt of waste in this phase.  The cap system would be installed within 180 

days from the start of construction, unless an extension becomes necessary and is approved by 

the RIDEM.  Based upon current projections, Phase I would reach capacity and preparation for 

Phase I capping would commence sometime around 2017.  The Town updates and adjusts its 

projections annually. 

 

The “depression” north of the landfill access road within Phase II is currently being filled.  

Preparation for Phase II capping would be initiated within three years from completion of the 

Phase I cap or within thirty days of completing waste filling of the depression, whichever is later. 

 

Preparation for Phase III capping would be initiated within three years of completion of the 

Phase I/II cap.  The Phase III cap would be over an older portion of the landfill that is not 

currently, or planned in the future, to receive additional waste. 

 

During the interim periods between capping phases, the Town will monitor uncapped areas and 

undertake appropriate maintenance measures as outlined in the facility Operation Plan. Grass 

cover will be established and maintained to limit potential erosion and sedimentation from 

closed, uncapped areas of the landfill during these interim periods.  The Town will inspect the 

integrity of the grass cover periodically.  Also during these interim periods, uncapped areas may 

be filled/graded to the proposed cap subgrade contours pending borrow/Alternate Cover Material 

availability and Town funding.  Grass cover will be re-established in areas of the landfill that are 

graded and/or otherwise disturbed by interim cap subgrade preparation.  The Town will continue 

to conduct groundwater monitoring per the facility Groundwater Monitoring Plan. 

 

6.2 Final Cover Implementation Schedule 

 

The Town of Tiverton shall notify the RIDEM a minimum of 90 days prior to the anticipated 

closure date for each phase.  The Town shall prepare and submit to the RIDEM for approval, 

engineering plans and specifications for the Final Closure System.   
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An estimate of the number of days to construct each component for each phase of the final cover 

system is as follows: 

 

 

 

 

 

 

 

 

 

 

It is estimated that the landfill footprint requiring final cover is approximately 33 acres. 

Component of Final Cover No. of Days (Estimated) 

      - Landfill surface grading, gas collection system, 6 inch 

bedding layer and stabilization fabric, where 

required. 

60 

- Low permeability cover (soil or Geomembrane) 

- Drainage layer (soil or CDN) 

- Drainage controls and vegetative top cover  

TOTAL:  

45 

45 

30 

180 
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7.0 DRAINAGE CONTROL 

 

During the construction of the landfill Final Closure System, proper grading techniques shall be 

implemented to mitigate ponding of stormwater runoff (see Section 4.0).  A permanent 

vegetative cover will mitigate erosion of the soil cover material.  At the time of closure, the 

Town will construct a surface drainage system that will protect the Final Cover System and 

surrounding areas from flooding, erosion, and sedimentation.  Currently, it is envisioned that the 

drainage system would consist of riprap drainage swales and downchutes on the face of the 

landfill, perimeter drainage swales at the toe of the landfill slope, and detention basin(s), as 

needed.  The detention basin(s) would need to be sized to appropriately mitigate the 25-year, 24-

hour storm event.  The size and design of the detention basin, if required, would be determined 

as the landfill approaches closure.  Conceptual ten-foot wide drainage swales sloped at 5% along 

the face of the landfill and a reserve area for siting of future drainage structures are shown on the 

Landfill Closure Final Grade Plan. 

 

Based upon previous conversations with the RIDEM Office of Water Resources and PARE and 

the Town’s understanding of the Rhode Island Pollutant Elimination Discharge System 

(RIPDES) regulations, the RIPDES program addressing Stormwater Discharge Associated with 

Industrial Activity does not appear to be applicable to this facility.  However, coverage under the 

RIPDES General Permit for Stormwater Discharge Associated with Construction Activity shall 

be required.  Also, permitting through the RIDEM Office of Water Resources Freshwater 

Wetlands Program and the United States Army Corps of Engineers will likely be required.  
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8.0 EROSION CONTROL 

 

8.1 General 

 

The purpose of erosion control measures is to prevent the loss of topsoil and cover material from 

the Final Cover System and to protect downgradient areas from erosion and sedimentation.  An 

area allocated for proposed drainage structures is shown on the Landfill Closure Final Grade 

Plan.  The purpose of these structures, if needed, will be to mitigate erosion and sedimentation at 

and downgradient from the landfill.  Silt fence or haybales are to be installed prior to the 

commencement of the closure construction activities and shall be maintained until disturbed 

areas have been stabilized with permanent vegetative cover.  During the construction phase, it 

may become evident that other areas will require erosion control measures.  It will be the 

responsibility of the Town or contractor to implement these measures as the need arises, in 

accordance with the closure construction contract documents. 

 

8.2 Silt Fence and Haybales 

 

Silt fence or haybales shall be installed at the down-slope interface of completed slopes that have 

established vegetative growth and incomplete or disturbed slopes.  Silt fence is recommended for 

this application, but haybales may be used in lieu of silt fencing where areas will be disturbed for 

less than 60 days.  The silt fence and haybales will reduce downgradient sedimentation by 

removing sediment transported by sheet flow during stormwater runoff.  Haybale check dams, or 

other methods of mitigating erosion and sedimentation per the Rhode Island Erosion and 

Sedimentation Handbook, will be installed in all drainage swales receiving stormwater runoff 

from uncapped areas of the landfill.  

 

8.3 Slope Stabilization Controls 

 

Erosion control blankets, nets or woodchips will be placed in areas that have recently received 

final cover and have the potential to erode.  Such controls will minimize erosion on landfill side 

slopes and will also retain soil moisture and modify soil temperature to further enhance 

vegetative growth.  Slope Stabilization controls should be inspected and replaced as necessary 
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until a permanent vegetative cover can be established.  Capped slopes will be seeded at such a 

time to establish a strong stand of vegetative growth prior to the winter months.  
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9.0 FINANCIAL ASSURANCE 

 

9.1 Final Cover System 

 

PARE’s opinion of probable construction costs for the construction of the Final Cover System is 

between $9 million and $11 million, or about $275,000 to $335,000 per acre of cap.  This cost 

accounts for construction materials and labor, engineering fees, permitting, inspection, 

certification, and storm water management.  These opinions of probable construction costs were 

developed from a closure cost analysis conducted by PARE in February 2008 and updated for 

each license renewal, including September 2014 and consider various final cover alternatives, 

and is provided in Year 2014 dollars.  Supporting calculations for each of the final cover 

alternatives described in Section 5.2 of this Plan are provided in Appendix B – Preliminary 

Opinion of Probable Closure & Post Closure Costs.  These preliminary opinions of probable 

construction costs shall continue to be adjusted for inflation and other factors per each License 

Renewal.  

 

The Town has established Financial Assurance for Landfill Closure and Post-Closure Care by 

using the “Local Government Financial Test: to satisfy the financial assurance demonstration as 

required by the Solid Waste Regulation No. 2, Appendix D”.  This document is provided in 

Appendix C – Financial Assurance Provisions. 

 

In addition to the financial assurance test described above, the Town maintains a “Restricted 

Account” for landfill closure.  The Town maintains the "Restricted Account" with the intent of 

paying for the closure and post-closure costs for the landfill facility from this account and only 

financing the difference.  This Fund is financed through two types of contributions: annual 

"General Fund Contributions" of $168,304 (if approved by the Town each year) and annual 

contributions of approximately $450,000 from the revenue generated by the recently-

implemented “Pay As You Throw” program.  As of October 2014, the balance of this account is 

$5,980,503.42. The General Fund Contribution shall be re-evaluated on an annual basis to 

account for inflation.  This account, through resolution of the Town Council, cannot be utilized 

for purposes other than those associated with landfill closure.  
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9.2 Post-Closure Costs 

 

PARE’s preliminary opinion of probable costs in current (Year 2014) dollars, to hire a third 

party to conduct post-closure care of the landfill is approximately $68,000 annually; supporting 

calculations are provided in Appendix B.  This opinion includes the total costs of conducting 

post-closure care including annual and periodic costs extended over the entire post-closure care 

period.  This preliminary opinion of probable costs shall be adjusted per License Renewal for 

inflation and other factors. 

 

Per the Regulations, the Town will file an estimate of the closure and post-closure care costs 

with the RIDEM once capacity has been reached or operations have otherwise been terminated at 

the landfill. 

 

9.3 Deed Restriction 

 

Following closure of the landfill, the Town shall record a notation on the deed to the landfill 

property.  The Town shall inform the RIDEM of the notation, and shall place a copy of this 

document in the landfill's operating record.  The deed restriction shall at a minimum, notify any 

potential purchaser of the property that:  

 

 1. The property has been previously utilized as a solid waste municipal landfill. 

 2. The land's future use is restricted subject to limitations of the State Solid Waste 

Regulations and any applicable Federal, State, or local Regulations. 
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