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SECTION 1 

INTRODUCTION 

This Post-Closure Monitoring and Maintenance Operations Manual (the Manual) provides a 
description of overall management of the Fresh Kills Landfill (the Landfill) during the post–
closure period. The Manual was prepared in accordance with the regulatory requirements of 6 
NYCRR 360-2.15(k) and the Fresh Kills Order on Consent (Consent Order) for monitoring, 
maintenance, reporting, and resources requirements.  This Manual sets the performance 
standards and requirements under which the actual monitoring, maintenance, and reporting 
practices are to be carried out for the entire Fresh Kills Landfill.  The post-closure Fresh Kills 
Landfill Leachate Treatment Plant and Containment and Collection System Operations and 
Maintenance Plan, Environmental Monitoring Plan, and Operations and Maintenance Plan for 
the Landfill Gas Collection and Control System, as prepared by the facility consultants and 
contractors, are provided as separate volumes (Volumes B, C, and D, respectively).  The Post-
Closure Contingency Plan for the Fresh Kills Landfill, which is incorporated into Volume A and 
the other volumes, presents the course of actions to be taken in responding to a wide variety of 
contingency situations that may be encountered during the Landfill post-closure period. 

A current copy of this Manual, including Volumes A, B, C, and D, is maintained in the Landfill 
operating record. 

1.1  FACILITY OVERVIEW 

The Fresh Kills Landfill is located in the borough of the City of New York known as Staten 
Island (See Figure 1-1).  More specifically, the Fresh Kills Landfill is situated on an 
approximately 2,200-acre land area that is bounded by a residential neighborhood known as 
Travis and by Travis Ave. on the north, by Richmond Avenue on the east, by Arthur Kill Road 
and Rte. 440 (also known as the West Shore Expressway) on the south, and by a waterway 
known as the Arthur Kill on the west.  See Figure 1-2 for a current site plan. 

Rte. 440 and a network of waterways that consists of the Great Fresh Kills, the Fresh Kills, 
Richmond Creek, Main Creek, and Springville Creek divide the Fresh Kills Landfill into four 
distinct disposal areas, referred to as sections. The landfill sections are as follows: 

• Section 1/9, which is approximately 401 acres in size and located generally between Rte. 
440 and the Arthur Kill Road. 

• Section 6/7, which is approximately 305 acres in size and located generally between 
Richmond Avenue and Main/Richmond creeks. 

• Section 2/8, which is approximately 139 acres in size and located generally between Rte. 
440 and Richmond Creek.  

• Section 3/4, which is approximately 142 acres in size and located generally between Rte. 
440 and Main Creek. 
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1.2  SUMMARY OF REPORT ORGANIZATION 

This Manual has been organized to cover all post-closure requirements with regard to facility 
management, environmental monitoring, reporting, resources, and contingency planning. 
Volume A serves as the main document; where applicable, Volume A references more detailed 
discussions in other volumes.   Volumes B, C, and D provide more detailed information on 
leachate control facilities, environmental monitoring, and the landfill gas collection and control 
system. 

Table 1-1 presents the regulatory matrix, which outlines specific regulatory requirements and the 
corresponding sections contained in the Manual.  This Post-Closure Monitoring and Maintenance 
Operations Manual is prepared in compliance with and consistent to the applicable regulatory 
requirements, as discussed in detail in Section 1.3. 

1.2.1  Volume A:  Post-Closure Operations and Maintenance 

Volume A includes a discussion of management and personnel, including minimum resources 
requirements, and provides information on environmental monitoring processes and procedures, 
leachate collection and control, landfill gas control and monitoring, financial assurance 
requirements, end uses, post-closure facility controls, emergency services, and other issues 
related to landfill operations and maintenance during the post-closure period. Volume A also 
includes an overview of the maintenance procedures for final cover for the entire Landfill. Three 
attachments are included in Volume A for more detailed discussion of the following issues: 

• Attachment 1 – Applicable Regulations (Excerpts from 6 NYCRR Part 360 and the 
Consent Order) 

• Attachment 2 – Final Cover and Drainage Systems Monitoring and Maintenance Plan 

• Attachment 3 – Emergency/Contingency Contacts 

1.2.2 Volume B:  Fresh Kills Landfill Leachate Treatment Plant and Containment and 
Collection System Operations and Maintenance Plan 

Volume B provides the O&M Plan for the Fresh Kills Landfill Leachate Treatment Plant 
(FKLLTP) and Containment and Collection System, and a discussion on reporting and record 
keeping.  It addresses the regulatory requirements of 360-2.15(k)(7)(ii) and (iii) as they relate to 
the leachate control system. 

1.2.3  Volume C:  Environmental Monitoring Plan 

Volume C provides the description of the post-closure environmental monitoring program in 
accordance with regulatory requirements of 360. 2-15(k)(7)(i) and Appendix A-15 of the 
Consent Order. The description includes sampling type, location, and preservation. Reporting 
and record keeping for environmental monitoring are also addressed in Volume C. 



Regulatory Matrix
Post-Closure Monitoring and Maintenance Operations Manual

Regulatory Requirement (360-2.15(k)) Consent Order Requirements Location in Manual 
(7) A comprehensive post-closure monitoring and maintenance operations manual is required. This document 
shall provide all information needed to effectively monitor and maintain the facility for the entire post-closure 
period. Minimum components of this manual include: 

A Post-Closure Monitoring and Maintenance Operations Manual for the landfill conforming to the requirements of 360-2.15(k)(7). The manual shall contain the 
components defined 360-2.15(k)(7)(I) to(viii):

(i) description of type, location, sampling and sample preservation methodology, and recordkeeping and 
reporting requirements for all environmental monitoring activities. The monitoring plan shall conform to 
paragraph (4) of this subdivision; 

A description of the sampling, record-keeping and reporting requirements for all environmental monitoring activities as defined in 360-2.15(k)(4); The Long-
term Groundwater Monitoring Program developed pursuant to Compliance Schedule Appendix A-6, and the Long-Term Surface and Sediment Monitoring 
Program developed pursuant to Compliance Schedule Appendix A-7 shall be used as the basis for development of the post-closure environmental monitoring 
program.  Information contained in the report submittals, revised to reflect current conditions, for Compliance Schedule Appendices A-1, A-2, A-4, A-8, and A-
10, should be used as references for completion of this manual.

Volume C - Environmental Monitoring Plan
Also summarized in Volume A - Section 4 (Environmental 
Monitoring Plan) 

(ii) description of all environmental control systems including: A description of Leachate containment/collection system; A description of all environmental control systems. Volume B (for leachate control systems);  
Volume D (for landfill gas control system).
Also summarized in Volume A - Sections 5 and 6

(a ) process control monitoring types, locations, recordkeeping and reporting requirements. Leachate 
management activities shall include recording of the total volume of leachate stored and removed from 
the facility, sampling and analysis, and proper maintenance; 

Volume B (for leachate control systems);  
Volume D (for landfill gas control system).
Also summarized in Volume A - Sections 5 and 6 

(b ) environmental control maintenance requirements including description, type, frequency, and 
recordkeeping; 

Volume B (for leachate control systems)
Volume D (for landfill gas control system);
Also summarized in Volume A - Sections 5 and 6

(iii) description of types, location and frequency of all other facility maintenance activities including: A description of the nature, location and frequency of all facility maintenance activities including: Volume B (for leachate control systems)
Volume D (for landfill gas control system);
Volume A - Attachment 2 (Final Cover and Drainage 
Systems Monitoring and Maintenance Manual)
Also summarized in Volume A - Sections 3, 5 and 6

(a ) maintaining the integrity and effectiveness of any final cover, including making repairs to the cover 
as necessary to correct the effects of settlement, subsidence, erosion, or other events, maintaining the 
appropriate vegetative cover, and preventing run-on and run-off from eroding or otherwise damaging the
final cover; 

     Maintenance of the final cover system (to correct the effects of landfill
     settlement, subsidence, erosion); 

Volume A - Attachment 2 (Final Cover and Drainage 
Systems Inspection and Maintenance Manual)
Also summarized in Volume A - Section 3

(b ) maintaining the leachate collection system in accordance with subdivision (i) of this section;      Leachate containment, collection and treatment systems; and Volume B (for leachate control system)
Volume A - Section 5 (Leachate Control)

(c ) maintaining and operating the gas control and monitoring systems in accordance with the 
requirements of subdivision 360-2.17(f) of this Subpart; and 

     Landfill gas control and monitoring systems. Volume D  (for landfill gas control system)
Volume A - Section 6 (Landfill Gas Control)

(d ) recordkeeping and reporting requirements. Volume B (for leachate control system)
Volume D  (for landfill gas control system)
Volume A - Section 2; also in Sections 3, 5, and 6.

(iv) description of resource requirements including: A description of the resource requirements, including: Volume A - Section 2.2 (Resource Requirements)
(a ) minimum personnel qualifications and numbers; and      Minimum personnel qualifications; and Volume A - Section 2.2.1                                          Detailed 

in Volumes B, C, and D
(b ) minimum equipment needs;      Equipment needs. Volume A - Section 2.2.2                                          Detailed 

in Volumes B, C, and D
(v) a contingency plan which shall include: A contingency plan containing Volume A - Section 9 (Emergency Services)

(a ) responses to problems that have a reasonable likelihood of occurrence including, but not limited to, 
major erosion problems, significant differential settlement, and fire; 

     Response actions to problems that may raise at the facility; Volume A - Section 9 (Emergency Services), Section 3/ 
Attachment 2 (Final Cover and Drainage Systems 
Monitoring and Maintenance Manual)
Also detailed in Volumes B and D

(b ) action levels above which identified environmental monitoring, environmental control, or 
maintenance problems require prompt action by the owner and notification to the department; and 

    Action levels for the leachate containment/collection systems, action levels for
    environmental monitoring and control systems; and

Volume A - Sections 4, 5, 6                                                  
Also detailed in Volumes B, C, and D

(c ) a summary of any corrective measures that must be done to be in accordance with section 360-2.20 
of this Subpart; 

    A summary of corrective measures to be performed in conformance with section
    360-2.20.

Volume A - Section 5
Also detailed in Volume B 

(vi) name, address and telephone number of the person or office to contact on post-closure monitoring and 
maintenance, and corrective measure concerns during the post-closure period; 

Volume A - Section 2 (Management and Organization)
Volume A - Attachment 3

(vii) a summary of financial assurance criteria concerns that must be addressed to remain in compliance 
with the provisions of subdivisions 360-2.19(c) and (d) of this Subpart. This includes: 

Volume A - Section 7 

(a ) submittal to the department of annual adjustments to cost estimates of post-closure care and 
corrective measures; and 

Volume A - Section 7 

(b ) notification to the department of increases in post-closure care costs and corrective measure costs; 
and 

Volume A - Section 7 

 (viii) a description of the planned uses of the property during the post-closure period. Planned uses shall 
be in compliance with paragraph (9) of this subdivision. 

A description of the planned uses of the property during the post-closure period. Volume A - Section 1.4 (End Use)

Regulatory requirements for post-closure reporting and record keeping are addressed in Table 2-1, Post-Closure Reporting and Record Keeping. 

Table 1-1

Tables1-1 & 2-1.xls
Isssue Date: 12/13/2002

 1-3
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1.2.4  Volume D:  Operations and Maintenance Plan for Landfill Gas Collection and   
Control System 

Volume D provides the O&M Plan for the Landfill Gas Collection and Control System.  Detailed 
descriptions of the landfill gas collection and control system, in accordance with 360-
2.15(k)(iii)(c) and 360-2.17(f), are provided in Volume D.  Descriptions of landfill gas emission 
monitoring and of reporting and record keeping for the landfill gas collection and control system 
are also included in Volume D. 

1.3  REGULATORY REQUIREMENTS 

This Post-Closure Monitoring and Maintenance Operations Manual is prepared in accordance 
with 6 NYCRR Part 360 and the Order on Consent (Consent Order), Case No.: D2-90001-89-03. 
The Consent Order, between the New York State Department of Environmental Conservation 
(NYSDEC) and the City of New York Department of Sanitation (DSNY), was entered into in 
April 1990 and has been subsequently modified by mutual agreement.  The Consent Order 
outlines the City’s obligations for closure, post-closure monitoring and maintenance of the 
Landfill.  Also included in the Consent Order are specific capital projects related to landfill 
closure and mitigative measures. 

Under the requirements of the Modified Consent Order (Modification #7; see Attachment 1 for 
excerpt), the City shall carry out the measures specified in Appendix A-15 to ensure that closure 
and post-closure monitoring and maintenance of the landfill occur in compliance with 6 NYCRR 
Part 360. 

• Consent Order Modification (Appendix A-15)  

As stated in Compliance Schedule Appendix A-15 (Landfill Closure and Post Closure): ‘The 
City must submit a Post-Closure Monitoring and Maintenance Operations Manual for the 
landfill conforming to the requirements of paragraph 360-2.15(k)(7) and shall provide all 
information necessary to monitor and maintain the landfill facility for the entire post-closure 
period. This manual shall contain the components defined in subparagraph 360-2.15(k)(7)(i) 
through (viii), including a description of the sampling, record keeping and reporting 
requirements for all environmental monitoring activities, as defined in paragraph 360-2.15(k)(4) 
and leachate containment and collection systems; a description of the nature, location and 
frequency of all facility maintenance activities, including maintenance of the final cover system 
(to correct the effects of the landfill settlement, subsidence, erosion), leachate containment, 
collection, and treatment system, and landfill gas control and monitoring systems; a description 
of the resource requirements, including equipment needs and minimum personnel qualifications; 
and a contingency plan containing response actions to problems that may arise at the facility, 
action levels for the leachate containment/collection systems, action levels for environmental 
monitoring and control systems, and a summary of corrective measures to be performed in 
conformance with section 360-2.20; and a description of the planned uses of the property during 
the post-closure period. 
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• 6 NYCRR Part 360 

Requirements for Post-Closure Monitoring and Maintenance Operations Manuals are provided in 
6 NYCRR Part 360, specifically: 

360-2.15(k)(7)(i) through (viii) 

A comprehensive post-closure monitoring and maintenance operations manual is required. This 
document shall provide all information needed to effectively monitor and maintain the facility for 
the entire post-closure period. Minimum components of this document include: 

(i) description of types, location, sampling and sample preservation methodology, 
and recordkeeping and reporting requirements for all environmental monitoring 
activities.  The monitoring plan shall conform to paragraph (4) of this 
subdivision; 

(ii) description of all environmental control systems including: 
(a) process control monitoring types, locations, recordkeeping and reporting 

requirements.  Leachate management activities shall include recording of the 
total volume of leachate stored and removed from the facility, sampling and 
analysis, and proper maintenance; 

(b) environmental control maintenance requirements including description, type, 
frequency, and recordkeeping; 

(iii) description of types, location and frequency of all other facility maintenance 
activities including: 
(a) maintaining the integrity and effectiveness of any final cover, including 

making repairs to the cover as necessary to correct the effects of settlement, 
subsidence, erosion, or other events, maintaining the appropriate vegetative 
cover, and preventing run-on and run-off from eroding or otherwise 
damaging the final cover; 

(b) maintaining the leachate collection system in accordance with subdivision (i) 
of the section; 

(c) maintaining and operating the gas control and monitoring systems in 
accordance with the requirements of subdivision 360-2.17(f) of the Subpart; 
and 

(d) recordkeeping and reporting requirements. 
(iv) description of resource requirements including  

(a) minimum personnel qualifications and numbers; and  
(b) minimum equipment needs; 

(v) a contingency plan which shall include: 
(a) responses to problems that have a reasonable likelihood of occurrence, 

including, but not limited to, major erosion problems, significant differential 
settlement, and fire; 

(b) action levels above which identified environmental monitoring, environmental 
control, or maintenance problems require prompt action by the owner and 
notification to the department; and 
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(c) a summary of any corrective measures that must be done to be in accordance 
with section 360-2.20 of this Subpart; 

(vi) name, address and telephone number of the person or office to contact on post-
closure monitoring and maintenance, and corrective measure concerns during the 
post-closure period; 

(vii) a summary of financial assurance criteria concerns that must be addressed to 
remain in compliance with the provisions of subdivisions 360-2.19(c) and (d) of 
this subpart. This includes: 
(a) submittal to the department of annual adjustments to cost estimates of post-

closure care and corrective measures; and 
(b) notification to the department of increases in post-closure care costs and 

corrective measure costs; and 
(viii) a description of the planned uses of the property during the post-closure period. 

Planned uses shall be in compliance with paragraph (9) of this subdivision. 

360-2.15(k)(4) 

Environmental and facility monitoring points including gas monitoring points must be 
maintained and sampled during the post-closure period for a minimum of 30 years. Post-closure 
explosive gas monitoring must be performed at least quarterly to determine if the facility meets 
the requirements of 360-2.17(f) of the subpart. If this monitoring shows explosive gas levels in 
excess of the lower explosive limit at the property boundary or in excess of the 25 percent of  the 
lower explosive limit within any structure, appropriate actions must be taken and the department 
must notified. Annual summary reports must be submitted to the department describing the 
results of the maintenance, monitoring, and/or sampling for the environmental and facility 
monitoring points. Annual baseline and quarterly routine monitoring must be performed on 
groundwater, surface water, and leachate samples for a minimum period of five years. After this 
five-year period, the permittee may request that the department modify the sampling and analysis 
requirements. 

1.4 END USE 

Landscaping and end use plans were developed in accordance with Part 360-2.6 in conjunction 
with final cover design reports for the various sections. The landscaping plans incorporate an 
initial stabilization plan, installation of permanent ground cover, and a long-term plan for the 
placement of herbaceous and woody plant communities.  

End use of the Landfill property during the post-closure period will be in accordance with 360-
2.15 (k)(9).  This regulation stipulates that use of the property shall not disturb the integrity of 
the final cover, liners, or any other components of the containment system, or the function of the 
monitoring or environmental control systems, unless necessary to comply with the requirements 
of 360-2.20, which concerns corrective measures.  Any change to end use of the Landfill will be 
a separate action under Part 360 and will be in accordance with 360-2.15(k)(9). 
 
360-2.15(k)(9) states that “A description of the planned uses of the property during and after the 
post-closure period is required.  Use of the property shall not disturb the integrity of the final 
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cover, liners, or any other components of the containment system, or the function of the 
monitoring or environmental control systems, unless necessary to comply with the requirements 
of section 360-2.20 of this Subpart.  The department will approve any other disturbance if the 
owner or operator demonstrates that disturbance of the final cover, liner or other component of 
the containment system, including any removal of waste, will not increase the potential threat to 
human health or the environment.”  
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 SECTION 2 
 
 MANAGEMENT AND RESOURCE REQUIREMENTS 
 
 
This section provides the compliance organizational structure, responsibility and lines of authority 
for post-closure monitoring and maintenance operations at the Fresh Kills Landfill in compliance 
with the resource requirements under Part 360-2.15(k)(7)(iv) and the Consent Order. The 
organizational responsibilities are presented in the following areas: 
 

• Facility Management and Organizational Structure  
• Personnel Requirements and Equipment Needs 
• Contact Information 
• Reporting and Record keeping 

 
2.1  MANAGEMENT AND ORGANIZATION  
 
During the post-closure period, DSNY will ensure monitoring and maintenance operations are 
managed in accordance with pertinent regulatory requirements, including clearly defined 
organization and personnel qualifications and responsibilities. 
    
The DSNY organization for the post-closure period is summarized on Figure 2-1. Monitoring, 
operations, and maintenance of the environmental control systems, including gas collection and 
control systems, leachate collection and treatment systems, and final cover inspection and 
maintenance, will be performed by contractors. DSNY will oversee and monitor the activities, and 
will ensure that reporting and record keeping are maintained in compliance with all regulatory 
requirements.    
 
The responsible DSNY organizational units and personnel for the post-closure period mainly 
include: 
 

• Post-Closure Monitoring and Maintenance Operations Unit  
• Director of  Fresh Kills/Emergency Coordinator 
• Operations Control Office (OCO) 

 
DSNY will provide coordination during emergency situations.  In case of emergency situations at 
the Landfill during the post-closure period, outside emergency services will be contacted to provide 
initial response. Local Emergency Medical Services (EMS), the New York City Fire Department 
(FDNY) and/or New York City Police Department (NYPD) will be contacted if necessary. 
Emergency response and notification procedures are detailed in Section 8 – Emergency Services. 
 



FIG 2-1-NYCDOS ORG CHART.xls
Issue Date: 12/13/2002

FIGURE 2-1
ORGANIZATION CHART
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2.2  RESOURCE REQUIRMENTS 
 
Resource requirements for maintenance and monitoring activities covered under Part 360 
2.15(k)(7)(iv) include (a) minimum personnel qualifications and numbers, and (b) minimum 
equipment needs. The organizational structure is summarized in Figure 2-1, Organization Chart.  
 
2.2.1 Personnel Responsibilities and Qualifications 
 
Most monitoring and maintenance operations activities at the landfill during the post-closure period 
will be performed by outside contractors.  Personnel responsibilities and qualifications for the 
leachate control system are detailed in Volume B.   For environmental monitoring activities, 
personnel responsibilities and qualifications are outlined in Volume C.  For the landfill gas 
collection and control system, personnel responsibilities and qualifications are addressed in Volume 
D. 
 
The following DSNY personnel will be responsible for activities and actions conducted during the 
post-closure period, oversee contractors, and address emergency situations.  As discussed in Section 
8, the Director of Fresh Kills/Emergency Coordinator will be responsible for on-site emergency 
coordination.  When the Emergency Coordinator is absent from the site, all emergencies will be 
coordinated through the Operations Control Office. 
 
Director, Post-Closure Monitoring and Maintenance Operations Unit (PCMMOU) 

• Acts as command center for all activities conducted at the Landfill. 
• Takes overall responsibility for overseeing the monitoring and maintenance operations of the 

Landfill during the post-closure period. 
• Ensures that all post-closure activities conducted at the Landfill are in compliance with all 

applicable regulations. 
• Maintains all records, data, reports, and other pertinent information in the operating record to 

ensure that reporting and record keeping practices are in compliance with the applicable 
regulatory requirements. 

 
Director of Fresh Kills/Emergency Coordinator 

• Acts as coordinator for emergencies, arranging for any and all resources. 
• Serves as point of contact during emergency situations and initiates emergency notification 

procedures. 
• Notifies PCMMOU and local authorities (EMS, Police Department, Fire Department, etc.) 

during emergency situations. 
• Coordinates with responsible contractors and resources to initiate corrective measures. 

 
Operations Control Officer 

• Provides 24-hour emergency hotline for reporting of emergencies. 
• Provides emergency coordination when Emergency Coordinator is not available.  
• Notifies Emergency Coordinator during after-work hours, weekends, and holidays to 

coordinate necessary responses. 
• Transfers emergency information to appropriate local, state, or federal response agencies.  
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2.2.2 Equipment and Facility Requirements 
 
Maintenance of equipment and facilities, including the leachate control system and landfill gas 
control systems (including both emissions controls and migration controls), will be provided by 
DSNY’s outside contractors. DSNY personnel will retain responsibility to oversee and monitor the 
maintenance activities performed by the contractors. In addition, DSNY personnel and the 
contractors, if responsible, will respond to contingency situations following the procedures as 
outlined in Section 8, and ensure all actions are conducted in a timely manner. Other repair and 
inspection work, such as landfill cover monitoring and maintenance, will be performed by outside 
contractors and overseen by DSNY personnel. The personnel requirements for maintenance 
operations are discussed below. 
 
Equipment 
 
Equipment associated with leachate and landfill gas control will be maintained on site and available 
for necessary operations. Routine service, preventive maintenance, and repair of this equipment will 
be performed by outside contractors under the direction of DSNY. Field equipment for final cover 
monitoring and maintenance, and for environmental monitoring, will be provided by the designated 
outside contractors. Equipment needs are detailed in Volume B for leachate control systems, Volume 
C for environmental monitoring, and Volume D for landfill gas control systems. 
 
Plant Facilities 
 
During the post-closure period, there will be no regular operational activities except for leachate 
collection and treatment, and landfill gas collection and control. Outside contractors will perform 
routine and corrective maintenance tasks at the leachate collection and landfill gas  facilities under 
the direction of DSNY.  Facility and systems repair and maintenance to be performed for specific 
tasks are detailed in Volume B (leachate control systems) and Volume D (landfill gas control 
systems). Contractors that operate the facilities will be responsible for providing necessary resources 
and equipment to ensure compliance with all applicable post-closure requirements.  
 
2.3  CONTACT INFORMATION 
 
During the post-closure period, the contractors operating the leachate control system and landfill gas 
control system will designate on-site supervisors to manage and oversee operations.   These 
supervisors will also serve as points of contact with DSNY in case of emergency situations.  On-site 
supervisors will also be designated by the contractors for environmental monitoring activities and 
for final cover monitoring and maintenance.  DSNY personnel will be on site as necessary to oversee 
the activities performed by the outside contractors. 
 
In case of emergency, the Director of Fresh Kills/Emergency Coordinator will serve as the point of 
contact during the regular work hours. Emergency Services and Contact information will be 
available at the Landfill. Emergency response procedures and an emergency contact list are provided 
in Section 8 and Attachment 3, respectively. 
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2.4  REPORTING AND RECORD KEEPING 
 
Reporting and record keeping during the post-closure period will be in compliance with applicable 
regulatory requirements of Part 360 and the Consent Order.  Regulatory requirements for reporting 
and record keeping are summarized in Table 2-1. Records, data, reports, associated monitoring, 
maintenance operations, and inspections for leachate and landfill gas control will be maintained by 
DSNY in the operating record at the landfill. Records of final cover monitoring, maintenance, and 
repair will be prepared in accordance with the applicable reporting and record keeping requirements. 
Maintenance and operation records for the landfill gas recovery facility and other activities that are 
under other permits will be the contractor’s responsibility, as will ensuring compliance with the 
regulatory requirements. 
 
Reporting and record keeping for all monitoring and maintenance activities, including type, 
frequency, and locations, are presented in the following sections and volumes: 
 

• Final Cover Inspection and Maintenance - Section 3 of Volume A and Attachment 2  
• Leachate Control System - Section 5 of Volume A and Volume B 
• Environmental Monitoring, including landfill gas migration monitoring - Section 4 of 

Volume A and Volume C  
• Landfill Gas Control System - Section 6 of Volume A and Volume D 
• Financial Assurance Criteria and Requirements – Section 7 

 
Table 2-2 summarizes all documents, records, and other information to be maintained as part of the 
operating records at the Landfill, in compliance with all applicable regulatory requirements. 
 



Regulations
(Part 360) Regulatory Requirements

Record Keeping Duration/ Reporting 
Frequency

Consent Order Requirements 
(Modification #7, Compliance Schedule Appendix A-15)

360-1.14(i)(3)

Except as otherwise specified in this Part pertaining to a specific type of solid waste management facility, the facility owner or operator must 
keep records of all data used to develop or support the permit applications and any supplemental information submitted to comply 
with the requirements of this Part and pertaining to construction of the facility throughout the active life of the facility and the post-
closure period. Records pertaining to the operation of the solid waste facility must be kept for a period of no less than seven years 
from the date they are made or are required to be made, whichever is later.

Data used for support permit 
applications: Throughout the post-
closure period.

Operation Records: at least 7 years. 

360-1.14(i)(4)

The Facility owner or operator must retain records of all monitoring information (including all calibration and maintenance records and all 
original strip chart recordings for continuous monitoring instrumentation; and copies of all reports required by, or by a permit issued under, this 
Part) for a period of at least seven years from the date of the sample analysis, measurement, report or application. 

Existing water quality records must be kept throughout the active life of the facility and the post-closure period. Records for monitoring 
information must include: the date, exact place, and time of sampling or measurements; the name of the individual who performed the sampling 
and measurement; the date analyses were performed; the name of the individual who performed the analyses; the analytical techniques or 
methods used; and the results of such analyses. Additional information relating to the analysis, including records of internal laboratory quality 
assurance and control, must be made available to the department at its request. 

All Monitoring Information:
7 years

Existing Water Quality Records: 
Throughout the active life and post-
closure
period 

360-2.15(k)(4)

Environmental and facility monitoring points including gas monitoring points must be maintained and sampled during the post-closure period 
for a minimum of 30 years. Post-closure explosive gas monitoring must be performed at least quarterly to determine if the facility meets 
the requirements of 360-2.17(f) of this Subpart. If this monitoring shows explosive gas levels in excess of the lower explosive limit at the 
property boundary or in excess of the 25 percent of the lower explosive limit within any structures, appropriate actions must be taken and the 
department must be notified. 

Annual summary reports must be submitted to the department describing the results of the maintenance, monitoring and/or sampling for 
the environmental and facility monitoring points. Annual baseline and quarterly routine monitoring must be performed on groundwater, surface 
water, and leachate samples for a minimum period of five years. After this five-year period, the permittee may request that the department 
modify the sampling and analysis requirements

Quarterly monitoring for 30 years

The Department needs to be notified for 
exceedances.

Annual Summary Report for at least 5 
years.

Post-Closure Monitoring and Maintenance Operations Manual (P.12 and 
13)
A description of the sampling, record-keeping and reporting 
requirements for all environmental monitoring activities as defined in 
360-2.15(k)(4).

The Long-term Groundwater Monitoring Program developed pursuant to 
Compliance Schedule Appendix A-6, and the Long-Term Surface and 
Sediment Monitoring Program developed pursuant to Compliance Schedule 
Appendix A-7 shall be used as the basis for development of the post-closure 
environmental monitoring program.  Information contained in the report 
submittals, revised to reflect current conditions, for Compliance Schedule 
Appendices A-1, A-2, A-4, A-8, and A-10 should be used as references for 
completion of this manual.

360-2.15(k)(8)

Quarterly inspections and inspections after major rainfall events (5-year storms) shall be performed on all facility components during 
the minimum 30-year post-closure period, unless specific department approval is given to eliminate some or all of these requirements, to 
ensure that the facility is functioning as intended. The results of those inspections shall be submitted to the department as part of a 
registration renewal report as described in paragraph 360-2.15(l)(4) of this section, or more frequently, if deemed appropriate by the 
department.

Quarterly monitoring for 30 years; submit 
as part of the Registration Renewal 
Report

Monitoring information will be kept for 7 
years

Closure and Post-Closure Registration Report

(2) The registration must be renewed every five years until the department determines that the post-closure monitoring and maintenance 
period for the facility has ended. 

Registration Renewal: every five years

(4)  Subsequent registration reports must be also include the following information: 
(i) a certification that the facility complies with all applicable closure and post-closure criteria contained in Section 360-2.15, financial assurance 
criteria contained in section 360-2.19, and corrective measures report criteria contained in section 360-2.20 of this Subpart.
(ii) any other information which the department determines to be necessary to protect the public health and welfare and the environment or 
natural resources. 

360-2.19(c)(1)(ii)
(ii) During the active life of the landfill and during the post-closure care period, the owner or operator must annually adjust the post-closure cost 
estimate for inflation; submit a copy of the adjusted estimate to the department

Annual adjusted cost estimate for the 
post-closure care

Closure and Post-Closure Registration Report (P.13)
Registration renewal must include financial assurance criteria contained in 
section 360-2.19

208.9(e)

Except as provided in clause 3(b)(3)(I)(b) of this Part., each owner or operator subject to the provisions of this section shall keep for at least 7 
years up-to-date, readily accessible records of all collection and control system exceedances of the operational standards in section 4 of this 
Part, the reading in the subsequent month whether or not the second reading is an exceedance, and the location of each exceedance.

Monitoring data and exceedances: 7 
years.

360-2.15(l)

Closure and Post-Closure Registration Report (P.13)
In accordance with the schedule specified below, the City must submit a 
Closure and Post-Closure Registration Report conforming with the 
requirements defined in subdivision 360-2.15(l).
The Registration must be renewed every five years until the Department 
determines that the post-closure monitoring and maintenance period for the 
facility has ended (minimum 30 years). Registration renewals must include a 
certification that the facility compliance closure and post-closure criteria 
contained in section 360-2.15. 

 Table 2-1 
Post-Closure Reporting and Record Keeping Requirements 

Recordkeeping Requirements

Reporting Requirements

 Post-Closure Monitoring and Maintenance Operations Manual 

Tables1-1 & 2-1.xls
Issue date: 12/13/2002
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Table 2-2 
Summary of Post-Closure Reporting and Record Keeping Information 

Reporting 

Document Description Performance 1 
Frequency 

Reporting 
Frequency 

Applicable 
Regulations 

1 Final Cover Monitoring Reports Quarterly  With Registration 
Renewal 360-2.15(k)(8) 

2 Annual Summary Report for 
Environmental Monitoring  Quarterly Annually 360-2.15(k)(4) 

3 Annual Financial Estimate and Adjustment Annually Annually 360-2.19(c)(1)(ii) 
4 Registration Renewal Every 5 Years Every 5 Years 360-2.15(l) 

Record Keeping 2  

Category Document  
Description 

Performance 
Frequency 

Retention 
 Time 

Applicable 
Regulations 

Post-Closure Monitoring and 
Maintenance Operation Manual  N/A3 Throughout P-C 

period (30 years) 360-2.17(k) 

Data Used To Support Permit 
Application N/A Throughout P-C 

period (30 years) 
360-1.14(i)(3) 

Annual Financial Assurance Update Annual  7 years 360-1.14(i)(4) 
Final Cover Monitoring Quarterly 7 years  360-1.14(i)(3) 

General 
Information 

Registration Renewal Every Five Years 7 years 360-1.14(i)(4) 
Groundwater Monitoring Results Quarterly 7 years 360-1.14(i)(4) 
Surface Water Monitoring Results Quarterly 7 years 360-1.14(i)(4) 
Sediment Sampling Results Quarterly 7 years 360-1.14(i)(4) 
Landfill Gas Migration Monitoring 
Data Quarterly 7 years 360-1.14(i)(4) 

Environmental 
Monitoring 

Existing Water Quality Data N/A Throughout P-C 
period (30 years) 360-1.14(i)(4) 

Inspection Records for Leachate 
Collection and Containment System  Quarterly 7 years 360-1.14(i)(4) 

Leachate Control Summary Report for Maintenance, 
Operation, and Monitoring Activities. Quarterly 7 years 360-1.14(i)(4) 

Stack Test Results One-Time Test 7 years 208.9 
Landfill Cover Inspection Quarterly 7 years 208.9(e) 
Surface Monitoring Quarterly 7 years 208.9(e) 
Wellhead Monitoring Quarterly 7 years 208.9(e) 
Flare Operation Monitoring Records Monthly 7 years 208.9 

Landfill Gas 
Control 

 
Facility Operation, Maintenance, and 
Repair Records. As Needed 7 years 360-1.14(i)(4) 

Note: 
1 Task will be performed throughout the post-closure period, except otherwise specified by NYSDEC 
2 Will be maintained in the Facility Operating Record at The Landfill 
3 N/A-Not Applicable    
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 SECTION 3 
 
 FINAL COVER AND DRAINAGE SYSTEMS 

MONITORING AND MAINTENANCE PLAN 
 
 
The final cover and drainage systems of the Fresh Kills Landfill will be monitored and maintained 
during the post-closure period as required by 360-2.15(k)(7) and (8) or otherwise approved by 
NYSDEC.  These regulations specify that inspections every quarter and after major rainfall events 
(5-year storms) shall be performed of all facility components during the minimum 30-year post-
closure period, unless specific department approval is given to eliminate some or all of these 
requirements.  The regulations also require maintenance of the integrity and effectiveness of the final 
cover, including repairs to the landfill final cover as necessary to correct the effects of settlement, 
subsidence, erosion, or other events; maintenance of vegetative cover; and prevention of run-on and 
run-off from eroding or otherwise damaging the final cover. 
 
The general approach to be taken for post-closure monitoring and maintenance is described in this 
section.  Specific action levels and maintenance activities for the various final cover and drainage 
systems are provided in Attachment 2. 
 
3.1  OVERVIEW OF MONITORING AND MAINTENANCE PROCESS 
 
In general, monitoring of the final cover and drainage systems at the Fresh Kills Landfill will be 
performed using the following three steps: 
 

• Inspection by field technicians (“the inspectors”) of the final cover and drainage system on a 
quarterly basis and following major rainfall events.  The inspectors will record information 
about each identified condition on an inspection form for use during assessment.  Each 
landfill section will be inspected at least once each quarter; however, the inspections may be 
staggered.   

 
• Assessment of findings from the field inspection by an engineer experienced with landfill 

maintenance issues (“the assessment engineer”).  The assessment stage will be the basis of 
repair orders, recommendations of continued monitoring, and evaluations of need for 
additional investigations or design.  It may involve additional field visits as necessary to 
clarify the nature and extent of conditions.  In some cases, conditions observed during the 
inspection stage will be determined to be not significant during the assessment stage and will 
be removed from the list of conditions. 

 
• Tracking of conditions observed during inspection.  Tracking provides a record of all 

conditions identified during inspection.  Once recorded, a condition will be tracked until it is 
removed from the list of conditions.  The assessment engineer may close out a condition if it 
is determined not to be significant, has stabilized following continued monitoring to the 
extent that repair is not necessary, or has been acceptably repaired.   
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The flow chart in Figure 3-1 illustrates the process through which conditions are identified, assessed, 
tracked through follow-up action, and closed out.  Both monitoring and maintenance activities will 
be performed on an ongoing basis throughout the year.  Typically, maintenance teams will perform a 
number of repairs in one geographic area (i.e., one landfill section or portion of landfill section) 
before moving on to another area in order to minimize the number of mobilizations or deliveries of 
materials.  However, if a condition is determined to be a priority for maintenance, it may be moved 
ahead of other pending maintenance activities deemed to be of lower priority.  Certain types of 
activities, such as seeding, will be limited by seasonal constraints (i.e., it is expected that most 
seeding will be done in the spring).  Maintenance actions may be assigned priority on the basis of 
similar types of repairs, geographic area, or urgency of repair. 
 
3.2  INSPECTION PROCEDURES 
 
Before a given landfill section is inspected, field inspectors and an assessment engineer will review 
previous inspection reports to determine what conditions are still outstanding and the status of each 
condition. In addition, the results of landfill cover inspection and surface monitoring conducted for 
the landfill gas collection and control system (see Volume A, Section 6.1.1.2, and Volume D) will 
help to identify potential problems and will be used to develop the final cover inspection paths for 
each landfill section.  Those conditions will be highlighted for inspection during the upcoming 
round.  The assessment engineer will lay out the inspection route for each section in advance of the 
field inspection.  Final cover inspection routes may be varied from quarter to quarter in order to 
cover different elements of the final cover system and accommodate seasonal considerations; each 
actual inspection route will be noted on field drawings and shown in the quarterly inspection report.  
However, drainage inspection routes will conform to the path of stormwater flow through drainage 
structures.   
 
Typically, each landfill section will be divided into inspection areas of approximately 20-40 acres to 
facilitate the inspection process.  A drawing of the inspection areas will be provided with each 
quarterly inspection report; inspection areas may or may not correspond to watersheds.  However, 
assessment will be performed on a watershed basis to analyze possible links among various 
conditions identified within a watershed.   
 
As stated above, inspections will be performed on a quarterly basis and following major rainfall 
events (5-year storms or larger).  The 5-year, 24-hour storm for Staten Island, New York, is 4.75 
inches.  Rainfall data for determining whether a 5-year storm has occurred will be obtained from the 
on-site weather station, the National Oceanic and Atmospheric Administration (NOAA) weather 
station at Newark Airport, or other accessible sources.  Depending on when the major rainfall event 
occurs in relation to the projected inspection schedule, the major rainfall inspection may take the 
place of that quarter’s regular quarterly inspection.  In order to check for significant damage as a 
result of the major storm event, the format of a major rainfall inspection may differ from a regular 
quarterly inspection.  A major rainfall inspection will target drainage-related deficiencies that are 
deemed by the assessment engineer following regular quarterly inspection to be particularly 
susceptible to storm damage.  However, other incidental field observations will also be recorded 
during major storm inspections. 
 



Note:
(1) Notification may be included as part of the final cover inspection findings submitted to NYSDEC.
(2) DSNY may proceed with proposed repairs or actions without NYSDEC approval after 60 days of notification to NYSDEC. If NYSDEC approval has not been received within

60 days, DSNY will initiate verbal communications with NYSDEC prior to starting work on a major repair. NYSDEC may advise DSNY that additional time is needed for review
and approval. 

Figure 3-1
Flowchart of Post-Closure Final Cover Inspection Procedures 
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Issue Date: 12/13/2002
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The inspection approach will vary seasonally to take advantage of applicable site conditions.  During 
winter and early spring inspections, vegetation is sparse and ground conditions are more evident.  
During summer, changes in vegetation can be an indicator of certain field conditions, e.g., a stand of 
vegetation that is not uniform may reflect inadequate drainage conditions, and dead vegation may be 
an indicator of landfill gas emissions.  Mowing of grass will not be performed on a periodic, but on 
an as-needed basis, and will be determined by the assessment engineer as a result of the findings 
from each quarterly inspection.  DSNY will ensure the site condition is maintained so that adequate 
inspection can be performed to meet the applicable regulatory requirements.   
 
Visual inspection of the final cover and drainage systems will address conditions identified in 
Attachment 2 that may compromise the integrity of the final cover or interfere with a drainage 
structure’s ability to convey and discharge stormwater flow.  Performance criteria and action levels 
for these conditions are discussed in detail in Attachment 2. 
 
3.3  FOLLOW-UP ACTION  
 
As illustrated in Figure 3-1, different types of conditions will require different follow-up actions, 
depending on their cause, scope, and severity.  Conditions that are deemed significant by the 
assessment engineer can be divided into the following three general categories:  
 
1.  Replacement in kind or minor redesign.  When feasible, deficiencies will be repaired by 
replacement in kind to re-establish the original design conditions.  Two examples are a significant 
erosion rill on the landfill sideslope and a breach in a drainage swale embankment.  In other cases, a 
minor redesign to match the performance of the original design may be required due to changes in 
site conditions or original materials no longer being available.  Replacement of an erosion matting-
lined swale with a rip-rap-lined swale, and replacement of a 36-inch diameter culvert with two 24-
inch diameter culverts are examples of minor redesigns.   
 
2.  Major redesign.  Repairs requiring major redesign involve additional investigations and 
extensive design efforts, as a result of latent defects in the original design, large-scale changes in site 
conditions, or modifications in site use.  In certain cases, an additional contractor may need to be 
engaged in order to perform the investigation and/or design work.  An example of a condition 
requiring major redesign is a modification in site use involving construction of a new road on the 
landfill surface.   
 
3. Continued monitoring.  In some cases, the assessment engineer may find that additional 
observation is needed to determine the follow-up action.  After several quarters of monitoring, a 
determination will be made whether repair is necessary.  If, after four consecutive quarters of 
inspection, the condition has either self-repaired or remained stable, it will be removed from the list 
of conditions and will no longer be tracked.   
 
3.4  MAINTENANCE AND TRACKING OF REPAIRS 
 
Repairs will be divided into two categories: major repair and minor repair.  As illustrated in Figure 
3-1, major repairs will include all major redesigns as well as replacements in kind or minor redesigns 
that involve penetration of geomembrane or other breach of final cover integrity, or are otherwise 
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deemed major by NYSDEC.   All other repairs will be considered minor. 
 
After identified conditions are assessed and categorized by the assessment engineer, DSNY will 
notify NYSDEC of all conditions that are determined to need repair.  DSNY will proceed with minor 
repairs without NYSDEC approval, whereas DSNY will provide a 60-day NYSDEC response time 
for major repairs.  If NYSDEC approval for a major repair has not been received within 60 days, 
DSNY will initiate verbal communications with NYSDEC prior to starting work.  NYSDEC may 
advise DSNY that additional time is needed for review and approval.    
 
Once the maintenance or repair work is completed, documentation will be submitted to DSNY for 
acceptance.  The deficiency can be closed and therefore removed from the list of conditions being 
tracked once the repair is confirmed through a final round of inspection and assessment.   
 
3.5  REPORTING AND RECORD KEEPING 

 
Quarterly inspection reports and documentation of maintenance work will be maintained in the 
facility operating record.   Records will include inspection forms, tracking forms, and related 
material that will include, at minimum, the information below:  

 
• The date of each inspection. 
 
• The name of the inspector. 

 
• A description of the landfill features inspected. 

 
• A description of any conditions observed during the inspection, including the nature of 

the condition, approximate dimensions of the observation, location with respect to known 
reference points, etc. 

 
• The date and nature of any remedial actions implemented or repairs made as a result of 

the inspection. 
 
Monitoring and maintenance drawings may be modified to reflect changed site conditions, as a result 
of maintenance activities or findings during field inspections.  Any changes to the monitoring and 
maintenance drawings will be entered into the facility operating record.  The monitoring and 
maintenance drawings current as of submittal of this Manual are bound separately with this 
attachment. 
 
DSNY will retain records of all monitoring information (e.g., copies of field inspection notes, 
photographs, repair records, and other documentation) for at least seven years, in accordance with 
360-1.14(i)(4).  As stipulated in 360-2.15(k)(8), results of quarterly inspections and inspections after 
major rainfall events (5-year storm or greater) will be submitted to NYSDEC as part of the 
Landfill’s registration renewal report as described in 360-2.15(1)(4). 
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SECTION 4 
 

ENVIRONMENTAL MONITORING PROGRAM 
 

Environmental monitoring will be performed at Fresh Kills Landfill during the post-closure 
period.  The post-closure Environmental Monitoring Plan (EMP) is consistent with the Consent 
Order Compliance Schedule Appendix A-15.     
 
The specific procedures to be followed to comply with the Consent Order and 6 NYCRR Part 
360 2.15(k)(7) environmental monitoring requirements are described in the EMP.  These 
procedures are specific to groundwater quality, surface water and sediment quality, and landfill 
gas migration monitoring.  Hydraulic monitoring and well maintenance activities related to 
groundwater and landfill gas migration monitoring are also described.  Record keeping and 
reporting requirements and contingency action levels and procedures are also addressed in the 
EMP.  Landfill gas emissions monitoring is discussed in Section 6 of this volume, as part of the 
Landfill Gas Emissions Control System. 
 
Modifications to the environmental monitoring program will be implemented in accordance with 
360-2.15(k)(4). Revisions to the EMP may be made through issuance of addenda, submittal of a 
partially (e.g., one section) or fully revised document, or submittal of revised supporting 
documents. 
 
The details of the environmental monitoring program, including contingency procedures, are 
presented in the Environmental Monitoring Plan, Volume C of this Manual. 
 
4.1  GROUNDWATER QUALITY MONITORING PROGRAM 
 
Groundwater monitoring will be performed quarterly on a rotating landfill section basis during 
an annual monitoring period.  The annual monitoring period will be based on a calendar year. 
Each groundwater sample will be analyzed for routine or baseline plus previously detected 
expanded (baseline +) parameters.  
 
Monitoring of the shallow/refuse monitoring zone will be performed on a quarterly basis for 
baseline + parameters.  The monitoring frequency of individual shallow/refuse monitoring wells 
will be biennial.  Approximately half of the shallow/refuse monitoring wells will be sampled 
during each annual monitoring period.  The locations of the shallow/refuse monitoring wells are 
shown on Figure 4-1.  
 
Within the intermediate depth and deep (bedrock) monitoring zones, sample collection will also 
be performed quarterly.  Sections 1/9 and 2/8 monitoring wells will be sampled during the 
January and July sampling quarters and Sections 3/4 and 6/7 monitoring wells during the April 
and October sampling quarters.  During the January and April sampling quarters, groundwater 
samples will be analyzed for routine parameters.  During the July and October sampling quarters, 
groundwater samples will be analyzed for baseline + parameters.  The locations of the 
intermediate depth and deep (bedrock) groundwater monitoring wells are shown on Figure 4-1. 
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Groundwater samples will also be analyzed for geochemical solute and environmental isotope 
parameters.  The intermediate depth and deep (bedrock) monitoring wells will be sampled 
annually and the shallow/refuse monitoring wells biennially for geochemical analysis. 
Groundwater samples for geochemical analysis will be collected during the January sampling 
quarter. 
 
A sampling quarter will be initiated with the selection of the appropriate sampling schedule for 
that quarter.  If wells were not sampled in their scheduled quarter because of sampling equipment 
problems or landfill activities, they will be added to a subsequent sampling quarter schedule.  If 
necessary, the October sampling quarter will be extended to allow samples to be collected from 
repaired wells.  The appropriate Quality Assurance/Quality Control (QA/QC) samples will also 
be added to the sampling schedule.  The sampling schedule will be sent to the NYSDEC and will 
serve as notification of the upcoming sampling event. 
 
The sampling schedule and requirements, either routine or baseline + analysis, will be reviewed 
with the laboratory so that the appropriate quantity and type of sample containers are prepared. 
Individual coolers will be used for each sampling location and each Quality Assurance/Quality 
Control (QA/QC) sample.  Additional sampling equipment, such as field instruments, will also 
be prepared. 
 
Groundwater samples and associated QA/QC samples will be collected according to the 
sampling schedule; adjustments may be made in the field if wells scheduled for a particular day 
are inaccessible because of landfill activities or other problems, such as inclement weather.  
Groundwater samples will be collected using dedicated pump systems installed in each 
monitoring well.  Proper chain of custody documentation will be prepared for each sample. The 
samples will be shipped to the laboratory in sufficient time to meet the required holding times for 
sample analyses. 
 
The laboratory will perform the requested analyses and provide the results in NYSDEC 
Analytical Services Protocol (ASP) data packages.  The analytical results will be compiled in 
spreadsheet format on a quarterly basis. NYSDEC ASP Category B data packages will be 
compiled on an annual basis.  Data validation and usability analysis will be performed on a 
subset of the data. 
 
Following the completion of the four sampling quarters, an annual groundwater monitoring 
report will be prepared.  This report will present the results of the annual groundwater quality 
monitoring activities and will include results of statistical analyses performed to determine 
changes in groundwater quality.  Any contingency procedures performed during the annual 
monitoring period and proposed modifications to the monitoring program will also be presented. 
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4.2   SURFACE WATER AND SEDIMENT QUALITY MONITORING PROGRAM 
 
Surface water and sediment quality monitoring will be performed during the July sampling 
quarter.  This program will consist of surface water, sediment and benthic ecology monitoring.  
Surface water quality will be monitored annually and sediment quality and benthic ecology will 
be monitored biennially. The surface water and sediment samples will be analyzed for baseline + 
parameters.  The benthic ecology samples will be analyzed for grain size, total organic carbon 
and total petroleum hydrocarbons, as well as evaluated for the identification and enumeration of 
benthic organisms. 
 
Up to fourteen (14) stations will be monitored during the post-closure monitoring period.  These 
stations include one far field and one near field station within the Arthur Kill, three stations in 
Fresh Kills Creek, four stations in Main Creek, three stations in Richmond Creek and one station 
in each of the freshwater sections of Main and Richmond Creeks.  The sampling station locations 
are shown on Figure 4-2. 
 
The appropriate sampling program for the annual monitoring period will be determined.  Surface 
water sample collection will be scheduled during a low tidal cycle.  An alternate sampling date 
will be scheduled in the event the rainfall restriction is not met or because of inclement weather.  
These sample collection dates will be incorporated into the groundwater sampling schedule for 
the July sampling quarter.   
 
The sampling schedule and requirements will be reviewed with the laboratory so that the 
appropriate type and quantity of sample containers are prepared. Individual coolers will be used 
for each sampling location and each Quality Assurance/Quality Control (QA/QC) sample.  
Sampling equipment and field instruments will be prepared. 
 
A pre-sampling reconnaissance survey will be performed to determine accessibility to the surface 
water sampling stations prior to the sampling event. Surface water samples and associated 
QA/QC samples will be collected on the date scheduled if the rainfall restriction is met.  
Dedicated tubing and/or decontaminated sampling equipment will be used at each sampling 
station. 
 
Proper chain of custody documentation will be prepared for each sample. The samples will be 
shipped to the laboratory in sufficient time to meet the required holding times for sample 
analyses.  The laboratory will perform the requested analyses and provide the results in 
NYSDEC ASP data packages.  The analytical results will be compiled in spreadsheet format on a 
quarterly basis.  NYSDEC ASP Category B Data Packages will be compiled on an annual basis.  
Data validation and usability analysis will be performed on a subset of the data.   
 
An annual surface water and sediment quality monitoring report will be prepared.  This report 
will present the results of the surface water and sediment quality and benthic ecology monitoring 
activities.  The results of statistical analyses performed to determine changes in surface water 
and sediment quality and benthic communities as well as proposed modifications to the 
monitoring program will be presented in this report. 
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4.3  LANDFILL GAS MIGRATION MONITORING PROGRAM 
 
The landfill gas migration monitoring program will be performed quarterly.  The landfill gas 
migration monitoring program will consist of the measurement of subsurface pressure and 
concentrations of methane, oxygen, carbon dioxide as percent gas at landfill gas migration 
monitoring wells located along the perimeter of the landfill complex.  The locations of these 
wells are shown on Figure 4-3.  Structures at the landfill will be equipped with methane sensors, 
which will be maintained and calibrated on a quarterly basis.  NYSDEC will be notified in either 
case of exceedances or no exceedances based on results from the landfill gas migration 
monitoring program. 
 
An annual summary report will be prepared which will include a description of the Landfill site, 
locations of landfill gas migration monitoring wells and methane sensors, maintenance activities, 
monitoring equipment, calibration procedures, a summary of results, and evaluation and 
conclusions. 
 
4.4  RECORD KEEPING AND REPORTING 
 
In general, records will be maintained for seven years from the date generated.  Reports will be 
submitted annually as described previously for groundwater, surface water and sediment, and 
landfill gas migration monitoring.   
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SECTION 5 
 

LEACHATE CONTROL 
 
 

Leachate is formed when water, generally from precipitation, comes in contact with refuse.  Once 
leachate is generated, its migration is subject to refuse and cover soil conditions, localized 
hydrogeologic formations, and engineering controls at the Landfill.  
 
The leachate containment, collection, and treatment systems (referred to collectively as the leachate 
control system) in place at Sections 1/9 and 6/7 of the Landfill will operate for the post-closure 
period as required by Part 360-2.15(k)(5) or otherwise approved by NYSDEC.  Leachate controls at 
Sections 2/8 and 3/4 will be maintained in accordance with specific Consent Order requirements.  
 
The operation and maintenance of the leachate control system are presented in detail in the 
Operations and Maintenance Plan for the Leachate Treatment Plant and Containment and Collection 
System, Volume B of this Manual.  Contingency procedures for the leachate control system are also 
presented in Volume B. 
 
5.1  LEACHATE CONTROL SYSTEM COMPONENTS 
 
The components of the leachate control system vary between the Landfill sections.  At Sections 1/9 
and 6/7, the leachate management system consists of a cutoff wall and a leachate collection drain 
with associated leachate collection pump stations located along the perimeter of both landfill 
sections. In addition, a cutoff wall, leachate collection pump stations and a shallow drain are located 
along the northeastern perimeter of the main mound at Section 1/9 to the west of Muldoon Avenue.   
In addition, a leachate collection well is located within the landfill gas recovery facility to control 
leachate at the area of the facility.  Hydraulic monitoring piezometers are installed on each side of 
the cutoff wall.  
 
At Sections 2/8 and 3/4, the leachate management system includes leachate recovery wells located at 
the top of each section and partial perimeter drains. Leachate collection pump stations are located 
along the partial perimeter drains. 
 
Collected leachate from all landfill sections is conveyed through leachate collection headers and 
force mains to the Fresh Kills Landfill Leachate Treatment Plant (FKLLTP).  The FKLLTP, which 
is located in the southwestern end of Section 1/9, treats the collected leachate and discharges the 
effluent into the Arthur Kill through a subaqueous outfall.   
 
An overall site plan of the leachate control system is presented on Figure 5-1.  A schematic 
representation of the leachate control system components at Sections 1/9 and 6/7 is included on 
Figure 5-2.  The leachate control system components at Sections 2/8 and 3/4 are depicted on Figure 
5-3. 
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5.2  CUTOFF WALL (SECTIONS 1/9 AND 6/7) 
 
Cutoff walls constructed of soil bentonite or cement bentonite extend around the entire perimeters of 
Sections 1/9 and 6/7.  The bottoms of the cutoff walls are keyed into underlying fine-grained 
geologic units.  The purpose of the cutoff wall is to restrict the horizontal flow of water from outside 
the Landfill boundary into the leachate collection drain and to restrict the flow of leachate into the 
surrounding environment.  The cutoff wall also provides containment for leachate during periods of 
temporary shutdown of the leachate collection or treatment systems.  
 
Routine inspections are performed to ensure that no visible structural damage to the wall exists. The 
cutoff wall has no moving or mechanical parts and requires no routine maintenance. 
 
The effectiveness of the cutoff wall is monitored by measuring the water levels in hydraulic 
monitoring piezometers installed in pairs on each side of the cutoff wall.   
 
5.3  LEACHATE COLLECTION DRAINS (SECTIONS 1/9 AND 6/7) 
 
At Sections 1/9 and 6/7, the leachate collection drain is located approximately 20 feet inside the 
cutoff wall.  The drain consists of a stone-filled trench with a slotted corrugated high density 
polyethylene (HDPE) pipe.  Leachate in the collection drain flows into a series of leachate collection 
pump stations, which pump the leachate to the FKLLTP.  By pumping leachate from the leachate 
collection pump stations and the drain, the leachate  level in the collection drain is lowered, resulting 
in an inward hydraulic gradient across the cutoff wall that precludes outward migration of leachate 
through the cutoff wall.     
 
5.4  PARTIAL PERIMETER DRAINS (SECTIONS 2/8 AND 3/4) 
 
Partial perimeter drains, similar to those at Sections 1/9 and 6/7, are located at the toe of slope along 
selected perimeter segments of Sections 2/8 and 3/4.   The effectiveness of the segment of leachate 
collection drain at Sections 2/8 and 3/4 located along Richmond and Main Creeks is monitored by 
measuring the water levels in monitoring piezometers installed in pairs on each side of the drain and 
by limited analytical testing of water samples taken at the monitoring piezometers and leachate 
collection pump stations. 
 
5.5  LEACHATE RECOVERY WELLS (SECTIONS 2/8 AND 3/4) 
 
Leachate recovery wells are installed on the top of Landfill Sections 2/8 and 3/4, two at Section 2/8 
and one at Section 3/4.  These leachate recovery wells collect leachate from the central portion of the 
refuse mounds at these landfill sections.  
 
5.6  LEACHATE CONVEYANCE SYSTEM 
 
The leachate conveyance system consists of leachate collection pump stations located along the 
leachate collection drains, and header pipes and force mains that convey the collected leachate to the 
FKLLTP.  Each leachate collection pump station consists of a wet well with a submersible leachate 
well pump.  Level sensors installed in each pump station control the activation of the pump.  The 
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pumps are of stainless steel construction to provide reliable service in their potentially corrosive 
environments.  At each leachate collection pump station, a sampling port, pressure gauge, check and 
ball valves and flow meter are located either in an aboveground enclosure or in an underground 
concrete vault, which extends to grade and is equipped with an access hatch for sampling and 
maintenance.   
 
Leachate collected at the leachate collection pump stations is conveyed to the FKLLTP through 
leachate collection headers and force mains.  The header at Section 1/9 flows directly to the 
FKLLTP.  The force mains at Sections 2/8 and 3/4 cross beneath Richmond and Main Creeks, 
respectively, and connect into the header for Section 6/7, which empties into the Section 6/7 leachate 
conveyance pump station.  The leachate conveyance pump station conveys leachate to the FKLLTP 
through a leachate force main.  The locations of the leachate collection headers and force main are 
shown on Figure 5-1. 
 
5.7  LEACHATE TREATMENT PLANT 
 
The FKLLTP is located in the southwestern end of Section 1/9 (see Figure 5-1).  Collected leachate 
is conveyed to the plant and treated.  Effluent from the plant is discharged into the Arthur Kill 
through a subaqueous outfall in accordance with the plant’s State Pollution Discharge Elimination 
System (SPDES) Permit (SPDES No. NY-0200867).  The plant has an average design capacity of 
1,050,000 gallons per day (gpd) and a peak capacity of 1,325,000 gpd under NYSDEC Permit No. 2-
6404-00275/00013-0.  A process flow diagram for the FKLLTP is presented in Figure 5-4. 
 
The treatment system at the FKLLTP consists of the following major unit processes: 

• Influent holding 
• Sequencing batch reactors for biological treatment 
• Metals precipitation 
• Gravity clarification 
• Sand filtration 
• Effluent pH adjustment 
• Discharge through diffuser outfall  

 
Operations and monitoring of the FKLLTP, the leachate collection pump stations in Sections 1/9, 
6/7, 2/8 and 3/4, and the recovery wells at Sections 2/8 and 3/4 are controlled by a supervisory 
control and data acquisition (SCADA) system. 
 
The effectiveness of the FKLLTP is monitored by analytical testing of the influent and effluent 
performed in accordance with the requirements of the SPDES permit.     
 
 
5.8  RECORD KEEPING AND REPORTING 
 
Maintenance, operation and monitoring activities for the leachate control system will be performed 
for the post-closure period or as otherwise approved by NYSDEC.  
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An inspection checklist has been developed for use during routine quarterly inspections of the 
leachate collection and containment system.  A copy of the inspection checklist is enclosed in 
Volume B.   
  
Results of the monitoring of the FKLLTP required by the SPDES permit are submitted monthly to 
the NYSDEC as the Discharge Monitoring Report (DMR).  In accordance with Item b) of the 
Recording, Reporting and Additional Monitoring Requirements of the SPDES permit (No. NY- 
0200867), monitoring data required by the SPDES permit will be maintained for three years after the 
date of sampling.   
 
Information relative to maintenance, operation and monitoring activities at the leachate control 
facilities will be compiled on at least a quarterly basis and maintained in the facility operating 
record. Detailed information to be incorporated into the report is described in Volume B.   Records 
will be maintained for seven years from the date generated.   
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 SECTION 6 
 
 LANDFILL GAS CONTROL 
 
 
The generation of landfill gas (LFG) is a natural process resulting from the decomposition of organic 
material in municipal solid waste.  LFG is comprised mainly of methane, an explosive gas, and 
carbon dioxide, along with traces of other gases.  Without controls, LFG will tend to migrate away 
from the Landfill within unsaturated soil layers, both vertically and horizontally.   LFG also is a 
concern because of its odor and its effect on air quality—particularly the emission of methane, a 
“greenhouse gas” believed to contribute to global warming, and non-methane organic compounds 
(NMOC), which may be harmful to human health.   
 
Landfill gas at the Fresh Kills Landfill is managed both to control emissions of methane and NMOC 
and to prevent off-site migration of LFG.  Post-closure operations and maintenance of the landfill 
gas emissions control system are detailed in the Operations and Maintenance Plan for Landfill Gas 
Collection and Control System, which is included as Volume D of this Manual. The post-closure 
landfill gas migration monitoring program is detailed in Volume C.  
 
6.1  LANDFILL GAS EMISSIONS CONTROL SYSTEM 
 
Components of the landfill gas emissions control system are an active collection system, a flaring 
system, and a passive venting system.  The active collection, flaring, and gas recovery systems will 
be in operation during the post-closure period.  The active landfill gas collection and control systems 
will be operated in accordance with the requirements of 6 NYCRR Part 208.   Passive vents will be 
closed while the active system is in operation; they will be opened only after the post-closure period 
or after methane generation has declined to the extent that the active gas collection system is no 
longer necessary or required. 
 
As established in 208.3(b)(2)(v), operation of the active collection system may be discontinued 
provided that the following conditions are met: 
 

• The landfill shall be no longer accepting solid waste and shall be permanently closed; 
• The collection and control system shall have been in operation for a minimum of 15 years; 
• The calculated NMOC gas produced by the landfill shall be less than 50 megagrams per year 

on three successive test dates.  The test dates shall be no less than 90 days apart, and no more 
than 180 days apart. 

 
6.1.1 Active Collection System 
 
6.1.1.1 System Description  
 
The active LFG system is designed to collect and combust LFG from the Landfill, in accordance 
with Federal and state emissions regulations.  The primary elements of the system, which are 
illustrated in Figure 6-1, are as follows: 
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• Active LFG gas extraction wells installed at each Landfill section. 
• Networks of interconnected piping at each Landfill section, which convey the collected LFG 

to the flare stations and/or the landfill gas transmission main. 
• Condensate tanks, which collect condensate at low points along the header pipe runs at each 

section. 
• LFG blowers at each flare station, which provide the necessary vacuum to draw LFG from 

the LFG wellfield and convey it to the flare stations and the LFG recovery facility. 
• LFG flare stations located at Sections 2/8, 3/4, and 6/7, which combust the collected LFG. 
• A separately permitted landfill gas recovery facility, which is used to recover and process the 

collected landfill gas for commercial purposes. 
 
During the post-closure period, all gas extracted through these wells will be sent to the separately 
permitted landfill gas recovery facility. If the quantity of gas collected exceeds the capacity of the 
LFG recovery facility, or the facility is shut down, collected LFG will be sent to enclosed flares.  
LFG will be collected and processed in order to meet all applicable emissions standards. A detailed 
description of the active LFG system and procedures for operations and maintenance of the system 
are presented in Volume D. 
 
6.1.1.2 Compliance Monitoring 
 
During the post-closure phase, maintenance and monitoring will be conducted for the gas collection 
and control system in accordance with the regulatory requirements.  Compliance monitoring 
activities include the following: 
 

• Landfill Cover Inspection 
Inspection of the landfill cover will be conducted monthly to ensure final cover integrity.  

 
• Wellhead Monitoring 

Monthly inspection and monitoring will be conducted at each landfill gas extraction well and 
the header riser for each Landfill Section. Parameters to be monitored include gauge 
pressure, temperature, oxygen or nitrogen levels, and flow rates.  Detailed description of the 
wellhead monitoring is included in Volume D of this Manual.   
 

• Surface Monitoring 
Quarterly surface methane monitoring will be performed at all sections using a portable 
analyzer to verify that methane levels at the surface of the landfill cover do not exceed 500 
ppm above background levels. If no monitoring exceedances occur in three consecutive 
quarterly monitoring periods, the surface monitoring frequency will become annual. The 
Surface Monitoring Plan is provided as part of Volume D.    
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6.1.2  Flaring and Gas Recovery Systems 
 
LFG collected on site is processed through one of two methods in order to comply with regulatory 
requirements for emissions reduction.  These methods are recovery and processing of the gas for use 
as fuel, and flaring, which is the combustion of LFG at high temperature resulting in the thermal 
destruction of NMOCs. The landfill gas recovery facility located adjacent to Section 1/9 is operated 
to recover and process the landfill gas collected from each section at the Fresh Kills Landfill. A 
landfill gas transmission force main conveys collected gas from Sections 2/8, 3/4, and 6/7 to the 
landfill gas recovery facility.  At all sections except for Section 1/9, excess LFG that cannot be 
processed by the recovery facility will be combusted by the flare station at the section where the 
LFG is collected.  Collected LFG from Section 1/9 can be directed to the flare stations via the 
landfill gas transmission main. 
 
The modular flaring stations installed at Section 2/8, 3/4, and 6/7 combust the LFG and provide the 
necessary NMOC emissions reduction. As shown on Figure 6-1, these flaring stations (one each at 
Sections 2/8, 3/4, and 6/7) contain the same basic components and can each process up to 10,000 
standard cubic feet per minute (scfm) of LFG. The basic components at each modular flaring station 
include two flares, three exhauster/blowers, three demisters, a knockout tank, and an aboveground 
20,000-gallon condensate storage tank.Three blowers located at each flaring station act to provide 
the necessary negative pressure within the piping and wells to draw the LFG through the system. At 
each of these flaring stations, when operating at capacity, only two blowers will operate at any given 
time with one blower on standby as a backup during the post-closure period. 
 
A Contingency Plan has been prepared and provided in Volume D, the Operations and Maintenance 
Plan for Landfill Gas Collection and Control System.  The emergency situations, which may include 
power failure, malfunction of operation system, unusual field LFG emission, air/gas leaks from 
existing piping, and fire, and applicable responses are detailed in Volume D. Information on 
emergency services is provided in Section 8 of Volume A. 
 
6.1.3  Passive Venting Systems 
 
Passive venting systems have been installed to vent LFG at all four Landfill sections.  As discussed 
above, these systems will be closed while the active system is in operation; they will be opened only 
after the post-closure period or after methane generation has declined to the extent that the active gas 
collection system is no longer necessary or required.  
 
At Sections 2/8 and 3/4, a network of LFG duct vents was constructed along with placement of final 
cover.  These duct vents consist of trenches cut into the existing intermediate cover and refuse. 
Within each of the stone-filled ducts is a perforated pipe that runs along the entire length of the duct 
to facilitate gas movement. These ducts are fully enclosed within a geotextile to prevent the intrusion 
of cover soil and refuse. The ducts are oriented perpendicularly to the final grading contours of each 
landfill section. Along these ducts, vertical riser vents are connected that will convey the LFG from 
the ducts through the landfill cover layer and into ambient air.  To preserve the integrity of the 
hydraulic barrier layer, the vertical riser vent is attached to the flexible geomembrane liner of the 
 
final cover by means of a geomembrane boot.  The LFG duct vents at Sections 2/8 and 3/ 4 are used 
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in lieu of a continuous gas venting layer.  A cross-section of a typical LFG duct vent installed at 
Sections 2/8 and 3/ 4 is presented in Figure 6-2. 
 
At Sections 1/9 and 6/7, in general, the passive venting system consists of the following 
components: 
 

• a geocomposite venting net layer installed beneath the geomembrane; and 
• vents through the cap to provide for passive venting in the future. 

 
The  gas venting layer is constructed of geocomposite, consisting of a geotextile heat-bonded to both 
sides of HDPE geonet drainage material. The venting layer is installed in compliance with regulatory 
requirements of 360-2.15(e) and (f), which specify a 12-inch-thick layer of soil with a permeability 
of 1x10-3 cm/s or greater. The geocomposites used for this venting layer have a permeability on the 
order of 1.0x10-1 cm/s.  The vents are installed at a density of one per acre.  A cross-section of the 
passive LFG vents installed at Sections 1/9 and 6/7 is illustrated in Figure 6-2. 
 
Inspection of the vents to identify any structural damage will be conducted during quarterly 
inspection of the final cover, as described in detail in Attachment 2.  The landfill surface in the area 
of the vents will also be visually inspected to check for any signs of differential settlement, swelling, 
or other problems. 
 
6.2  LANDFILL GAS MIGRATION CONTROL SYSTEM 
 
To prevent the off-site migration of LFG and to prevent the accumulation of LFG in both on-site and 
off-site structures, a LFG migration management system has been developed and implemented at the 
Landfill.  In accordance with 360-2.17(f) and related regulations, the concentration of methane and 
other explosive gases generated by the Landfill shall not exceed: 
 

a) 25 percent of the lower explosive limit for gases in facility structures on or off site, 
excluding gas control or recovery system components; and 

b) the lower explosive limit for the gases at or beyond the property boundary. 
 
The LFG migration management system consists of two programs: engineered controls (including 
the perimeter LFG interceptor venting system, utility seals, and the perimeter leachate collection and 
containment systems, ), and migration monitoring along the property boundary of the Landfill.  Both 
engineered controls and migration monitoring are illustrated in Figure 6-3 for Sections 2/8 and 3/ 4 
and in Figure 6-4 for Sections 1/9 and 6/7. 
 
6.2.1 Engineered Controls 
 
A perimeter LFG interceptor venting system (interceptor venting system) is installed around the 
Landfill.  Location of the interceptor venting system is shown on Figure 6-5.  The interceptor 
venting system is keyed into low-permeability soils or extended below the seasonal low groundwater 
table to form a barrier to off-site migration of LFG generated within the Landfill and to allow the 
LFG to vent passively.  Where underground utilities may act as conduits for the LFG migration, 



SECTIONS 1/9 AND 6/7

TYPICAL PASSIVE GAS VENT DETAIL LFG DUCT VENT

SECTIONS 2/8 AND 3/4

NEW YORK CITY

LANDFILL GAS VENTS

DEPARTMENT OF SANITATION 

FIG. NO. 6-2

FRESH KILLS LANDFILL

STATEN ISLAND, NEW YORK



Low Permeability
 Soil

Concrete
Seal

Protective
Cover

Sand

A technician is responsible
for monitoring landfill gas.

Bentonite
Seal

Perforated
Plastic Pipe

La ndfill
G a s

Low Permeability Soil

Native Soil

Perimeter Landfill Gas Interceptor Venting System 
allows landfill gases to collect in the gravel 
trench and release to the surface. This prevents
landfill gases from building up underground 
and migrating off the Landfill site. 

Gas Migration Monitoring Wells
check for the presence of landfill 
gas throughout the Landfill. All 
monitoring wells are regularly 
sampled for methane, oxygen, 
carbon dioxide, and pressure.

NEW YORK CITY DEPARTMENT OF SANITATION
Fresh Kills Landfill   Staten Island, New York

 

FIG. NO. 6-3
CROSS SECTION OF THE LANDFILL

GAS VENTING SYSTEM
Sections 2/8 and 3/4 

Low Permeability
 Soil

Final Cover

Final Cover

RefuseRefuse

 

Final CoverFinal CoverFinal Cover

Gravel

LLee aa cc hhaa ttee
LLee vvee ll

Gravel
Road Surface

Gravel

Perforated
Pipe

GravelGravelGravel

Perforated
Pipe

ImpermeableImpermeable
MembraneMembrane

Impermeable
Membrane

GravelGravelGravel

LandfillLandfill
Gas DuctGas Duct

Landfill
Gas Duct

Landfill Gas
Vent

(Closed while active gas
collection system is in operation)

Gravel

Groundwater 
Table

Groundwater 
Table

Native Soil

Landfill Gas Vent Pipes provide a passageway 
for landfill gas, which prevents gas from building 
up underground and from migrating off the 
Landfill site. Gases move into the gravel trench 
through the perforated pipe and are released 
to the surface. These vent pipes will be closed 
while the active gas collection system is in operation.

Final Cover

Low Permeability Soil

 
Le a c ha te

Le ve l

RefuseRefuseRefuse

 



Concrete
Seal

Protective
Cover

Sand

A technician is responsible
for monitoring landfill gas.

Bentonite
Seal

Perforated
Plastic Pipe

Low PermeabilityLow Permeability
 Soil Soil

Low Permeability
 Soil

Native Soil

LLaa nnLLaa nnddffiillll

Perimeter Landfill Gas Interceptor Venting System
allows landfill gases to collect in the gravel trench 
and release to the surface. This prevents landfill 
gases from building up underground and 
migrating off the Landfill site. 

Gas Migration Monitoring Wells
check for the presence of landfill 
gas throughout the Landfill. All 
monitoring wells are regularly 
sampled for methane, oxygen, 
carbon dioxide, and pressure.

Final CoverFinal CoverFinal Cover

NEW YORK CITY DEPARTMENT OF SANITATION
Fresh Kills Landfill   Staten Island, New York

 

FIG. NO. 6-4
CROSS-SECTION OF THE LANDFILL

GAS VENTING SYSTEM 
Sections 1/9 and 6/7

RefuseRefuseRefuse

Final Cover

Low PermeabilityLow Permeability
 Soil Soil

Low Permeability
 Soil

Final CoverFinal CoverFinal Cover

LLee aa cc hhaa ttee LLee vvee ll

Le a c ha te Le ve l

Final CoverFinal Cover

Road Surface

Gravel

Perforated
Pipe

GravelGravelGravel

Perforated
Pipe

RefuseRefuseRefuse
RefuseRefuseRefuse

ImpermeableImpermeable
MembraneMembrane

Impermeable
Membrane

GravelGravelGravel

Final Cover

Landfill Gas
Vent

(Closed while active gas
collection system is in operation)

Landfill Gas Vent Pipes provide a passageway 
for landfill gas, which prevents gas from building 
up underground and from migrating off the 
Landfill site. Gases move into the gravel trench 
through the perforated pipe and are released 
to the surface. These vent pipes will be closed 
while the active gas collection system is in operation.

Impermeable Cutoff Walls 
will restrict the horizontal flow
of water from off-site into the 
Landfill, impede horizontal 
gas migration, and maximize 
leachate collection.

Gravel

Groundwater 
Table

Native Soil

Geocomposite LFG Venting Net Layer

M
AC

:\T
AS

K 
06

\D
EI

S\
PR

O
JE

CT
 D

ES
CR

\F
IG

UR
E 

1.
5-

17
M

AC
:\T

AS
K 

06
\D

EI
S\

PR
O

JE
CT

 D
ES

CR
\F

IG
UR

E 
1.

5-
17

L:
\N

YC
DO

S\
TA

SK
 0

6\
DE

IS
\P

RO
JE

CT
 D

ES
CR

\F
IG

UR
E 

6-
4





 
X:\FRESHKILLS\FINISHED POST-CLOSURE MONITORING MOM\SOURCE FOR POST-CLOSUREMONITORING-MOM\SECTION 6.DOC
  
Issue Date: 12/13/2002 

6-5

utility seals are used to cut off the LFG from migrating along the utility conduits.  Locations of the 
utility seals are also shown on Figure 6-5. 
 
The condition of the visible portion of the perimeter LFG interceptor venting system will be 
inspected quarterly. An inspection checklist has been developed for use during the quarterly 
inspections.  A sample inspection checklist for the interceptor venting system is included in 
Attachment 2.  Damage to the interceptor venting system will be noted, and repairs will be made as 
necessary, as determined by the assessment engineer.  Results of the quarterly inspections will be 
maintained in the facility operating record. 
 
An additional feature at the Landfill that contributes to LFG migration control is the leachate 
containment system.  This system includes low permeability cutoff walls keyed into low 
permeability soils or bedrock around the perimeter of Sections 1/9 and 6/7.  The primary function of 
this system is to contain leachate. However, the cutoff walls also act as barriers to horizontal LFG 
migration at Sections 1/9 and 6/7.  The maintenance of the cutoff wall is discussed in Volume B of 
this Manual. 
 
6.2.2 Migration Monitoring 
 
To evaluate the effectiveness of the engineered controls in deterring LFG migration and meeting the 
requirements of Part 360-2.15(k)(4) during the post-closure period, a post-closure landfill gas 
migration monitoring program has been developed.  Details of the post-closure landfill gas migration 
monitoring program are presented in Volume C of this Manual and summarized in Section 4.3 of 
this volume.   
 
Contingency procedures to be followed when methane concentrations measured during migration 
monitoring exceed regulatory limits are presented in Volume C of this Manual. 
 
6.3  REPORTING AND RECORD KEEPING 
 
In general, records will be maintained for seven years from the date generated, in accordance with 
360-1.14(i)(4).   
 
Results of migration monitoring events will be submitted to NYSDEC in compliance with the 
approved LFG monitoring program detailed in Volume C. In addition, the following records, 
information, and documentation will be maintained in the facility operating record: 
 

• Amount of Landfill Gas Burned in the Flare; 
• Monitoring Records of Flare Inlet Flow Rate; 
• Average Flare Combustion Temperature; 
• Monthly Wellhead Monitoring Inspection Reports; 
• Quarterly Surface Methane Monitoring Reports; 
• Records of Flare Flame Monitoring Results, Including Visible Emission Reading, Heat 

Content, Flow Rates, and Exit Velocity; 
• Operation, Maintenance and Repair Records; and 
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• Stack Test Results. 



 

X:\Freshkills\Finished Post-Closure Monitoring MOM\Source for Post-ClosureMonitoring-MOM\Section_7.doc 
Issue Date: 12/13/2002  7-1 

SECTION 7 
 

FINANCIAL ASSURANCE CRITERIA AND REQUIREMENTS 
 
 
7.1  OVERVIEW AND REGULATORY BACKGROUND 
 
This section is prepared in compliance with regulatory requirements of 6 NYCRR Part 360, 
2.15(k)(7)(vii) and Appendix A-15 of the Consent Order. These requirements address financial 
assurance criteria that must be satisfied to demonstrate that adequate funds will be readily 
available for the costs estimated for the closure, corrective measures, and post-closure care of the 
Landfill.  The Financial Assurance Plan (FAP) will be submitted on an annual basis during the 
post-closure period. 
 
According to 360 2.15(k)(7)(vii), the owner or operator must address the following issues in the 
post-closure monitoring and maintenance operations manual: 
 

A summary of financial assurance criteria concerns that must be addressed to remain in 
compliance with the previsions of subdivisions 360-2.19(c) and (d). This includes: 

a) submittal to the department of annual adjustments to cost estimates of post-
closure care and corrective measures; and 

b) notification to the department of increases in post-closure care costs and 
corrective measure costs.  

  
Part 360-2.19 requires that the owner or operator of municipal solid waste landfills (MSWLFs) 
provide financial assurance for closure, corrective measures, and post-closure costs associated 
with MSWLFs that received solid waste on or after 9 October 1993.  The initial date for 
providing financial assurance was 9 April 1997 as set forth in the revised Part 360-2.19, effective 
26 November 1996.  Financial assurance was to be based on written estimates of the cost of 
hiring a third party (neither a parent nor a subsidiary of the owner or operator) to perform the 
following activities: 
 

• Close the largest active portion of the Landfill ever requiring a final cover at any time 
during the active life of the Landfill. 

 
• Conduct post-closure care, including annual and periodic maintenance, over the entire 

post-closure care period. 
 

• Perform corrective measures if required under Part 360-2.20. 
 
Financial assurance requirements provide for annual adjustment in cost estimates both to adjust 
for inflation and to account for any changes in landfill conditions, closure, corrective measures, 
or post-closure requirements, technologies, or cost estimates.  In addition, the financial assurance 
requirement will be adjusted as disbursements are made for closure, corrective measures, and 
post-closure activities.  Therefore, each year there will be changes to the cost estimates from the 
prior year. 
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The criteria and requirements for providing a FAP are defined in state and federal rules and 
guidance documents.  The primary source for such criteria and requirements is 6 NYCRR Part 
360-2.19(c) and (d) for post-closure care and corrective measures. 
 
Specific requirements are provided for the following types of activities in Part 360: 
 

• Financial Assurance for Post-Closure Care.  Part 360-2.19(c) requires the preparation 
of a detailed written estimate, in current dollars, to conduct post-closure care 
including annual and periodic maintenance throughout the entire post-closure period. 

 
• Financial Assurance for Corrective Measures.  Part 360-2.19(d) requires the 

preparation of a detailed written estimate, in current dollars, for the performance of 
all corrective measures required and planned. 

 
7.1.1 Post-Closure Activities and Costs 
 
Post-closure activities consist of repair and maintenance of landfill final cover via inspection and 
monitoring activities, site-wide environmental monitoring (i.e., groundwater, surface 
water/sediment, landfill gas migration, and facility monitoring), and operation of a landfill gas 
emission control system. Post-closure activities are required for a minimum 30-year period 
following closure. Costs are estimated in current dollars for the entire post-closure period.  The 
cost of ongoing environmental monitoring is estimated based on the cost of existing monitoring 
at the Landfill.  The financial assurance cost estimates will be presented in the FAP.  The 
disbursements, by fiscal year, for post-closure activities will be also included in the FAP. 
 
7.1.2 Corrective Measures and Costs 
 
Corrective measures currently consist of the following activities: 
 

• Operation and maintenance of a cutoff wall and leachate collection drains for Sections 
1/9 and 6/7. 

 
• Operation and maintenance of the leachate collection and conveyance system. 

 
• Operation and maintenance of the FKLLTP. 

 
Costs for corrective measures and activities will be provided in the annual FAP. Unless new 
conditions and corrective actions are identified, the costs of currently ongoing corrective 
activities at the Fresh Kills Landfill will be based on current contract costs or engineering 
estimates. All financial assurance cost estimates will be presented in tabular form.  The 
disbursements, by fiscal year, for corrective measures will be also shown in the annual FAP. 
Notification will be provided to the NYSDEC if post-closure care costs and/or corrective 
measure costs increase. 
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7.2  MECHANISMS AVAILABLE 
 
Part 360-2.19 provides for the use of a series of allowable financial assurance mechanisms for 
municipal landfills to demonstrate the timely availability for adequate funds to meet closure, 
corrective measures, and post-closure needs.  These mechanisms include a trust fund, security 
bond guaranteeing payment or performance, letter of credit, and insurance. 
 
Part 360 also allows for other state-approved mechanisms to be used if approved in advance by 
NYSDEC in writing.  In a letter dated 4 March 1997, NYSDEC authorized the use of the two 
additional mechanisms below as acceptable under Part 360-2.19. The mechanisms have not yet 
been added to the Part 360 solid waste regulations, but they have been adopted as under 40 CFR 
Part 258. 
 

- Local Government Financial Test (LGFT).  The test allows local governments to meet 
their financial assurance obligations by demonstrating their financial strength.  Under this 
approach, a local government must demonstrate that it is capable of meeting its financial 
obligations at its MSWLF through “self-insurance.” 

 
- Local Government Guarantee. A local government could guarantee the costs of closure, 

corrective action, and post-closure care associated with a MSWLF owned by another 
local government or by a private business.  The local government guarantor would have 
to promise to take responsibility for the obligations of the owner or operator (if the owner 
or operator failed to do so) and to provide proof that it passes the financial test 
requirements. 

 
The current FAP for post-closure care and corrective measures uses the LGFT.  Sections 7.3, 7.4, 
and 7.5 will provide details on the specific criteria to be met in order to satisfy the LGFT. 
 
7.3  FINANCIAL COMPONENT 
 
Consistent with applicable regulations, to be eligible to use the LFGT for financial assurance, the 
following financial criteria will be met: 
 
• For landfill owners or operators with outstanding general obligation bonds, the current rating 

of the bonds must be at least BAA as rated by Moody's or BBB as rated by Standard and 
Poor's. 

 
• The landfill owner or operator must prepare its annual financial statements in conformity 

with Generally Accepted Accounting Principles (GAAP) for governments. 
 
• The landfill owner or operator must have its financial statements audited by an independent 

Certified Public Accountant (CPA) or appropriate state agency. 
 
• Additionally, the local government is not eligible to assure its obligations with the LGFT if 

it: 
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- Has any outstanding general obligation bonds in default. 
 

- Has any general obligation bonds rated lower than BAA (Moody’s) or BBB 
(Standard and Poor’s). 

 
- Has operated at a deficit equal to 5% or more of annual revenue in either of the 

past two fiscal years. 
 

- Has received an adverse audit opinion, disclaimer of audit opinion, or other 
qualified audit opinion from its independent CPAs during the most recent audit. 

 
Upon satisfying the above-stated criteria, the owner or operator may use the LGFT to 
demonstrate financial assurance for the cost of its total environmental obligation up to a 
maximum amount that does not exceed 43% of its total annual revenues. 
 
7.4  PUBLIC NOTICE COMPONENT 
 
The City of New York will reference the costs assured through the LGFT in its most recent 
Comprehensive Annual Financial Report (CAFR) or its budget.  Since the regulations (Part 360-
2.19) became effective 9 April 1997, the City of New York will also include this information 
each year in its subsequent fiscal year’s CAFR or budget. 
 
The document will include the current cost estimate for corrective measures, and post-closure 
care as well as the years in which the costs are expected to be incurred.  For activities that are 
expected to occur in the period covered by the budget, the costs will be included as a budgeted 
line item.  Those costs that are to be incurred in future budget periods need only be disclosed in a 
supplemental section to the City’s budget or financial report. 
 
7.5  RECORD KEEPING AND REPORTING 
 
The City of New York will review its financial situation every year to determine if it satisfies the 
requirements of the financial test and is still eligible to use the financial test.  If the City 
determines that it no longer meets the financial test requirements, then it will obtain alternate 
financial assistance within 210 days of the close of its fiscal year. 
 
If the City meets the test’s financial requirements, it must also satisfy certain public notice and 
record keeping and reporting requirements to demonstrate financial assurance for municipal solid 
waste landfill corrective measures and post-closure costs.  In addition to the annual adjustments 
to cost estimates of post-closure care and corrective measures, the City will also place in the 
landfill’s operating record: 
 
• A letter from the local government’s Chief Financial Officer (CFO) that certifies that the 

local government satisfies the requirements of the financial test for those costs for which 
financial assurance is being demonstrated through the financial test. 
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• A local government’s independently audited year-end CAFR prepared in accordance with 
GAAP. 

 
• The opinion prepared by the auditor of the City’s year-end CAFR. 

 
• A report from the City’s independent CPAs stating the following: 

 
- The City prepares its annual financial statements in conformity with GAAP. 
 
- The City has its annual financial statements audited. 
 
- The City has not operated at a deficit equal to 5% or more of the total annual revenue 

in each of the past two fiscal years. 
 
- The City has not received an adverse opinion, disclaimer of opinion, or other 

qualified opinion from the independent CPA auditing its annual financial statement. 
 
The costs to be assured will be summarized and detailed in the annual FAP.  The years in which 
the costs are to be incurred will be also summarized. The LGFT provides for assurance of costs 
up to 43% of the City's total annual revenues if the City does not assure other environmental 
obligations through a financial test.  
 
Annual FAPs and supporting information will be maintained in the facility operating record 
throughout the post-closure period, as specified in 360-1.14(i)(3). 
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SECTION 8 

 
EMERGENCY SERVICES 

 
8.1  INTRODUCTION 
 
This Section provides information on actions and resources to be taken in response to contingencies 
during the post-closure period at of the Fresh Kills Landfill.  Section 8 is prepared as part of the 
post-closure contingency plan in compliance with the regulatory requirements of Part 360.2-
15(k)(7)(v). In the event of a major accident or serious event, DSNY will closely coordinate 
responses with the City of New York’s other emergency management agencies, including the 
Emergency Medical Services (EMS), New York City Police Department (NYPD) and the New York 
City Fire Department (FDNY).  
 
Emergency and contingency contact information is included as Attachment 3 of Volume A.  This 
format allows the specific contact to be periodically revised without revising the text unless a major 
change occurs in the overall performance criteria that would affect the approach to post-closure 
compliance. This section summarizes the procedures and contact information for emergency 
services. In case of emergency situations, the Emergency Coordinator will serve as the primary point 
of contact and will be responsible for coordination with emergency services agencies, responsible 
contractors, and other necessary resources. Additional discussions of contingency responses for 
specific facilities and activities during the post-closure period are detailed in Volume B (Fresh Kills 
Landfill Leachate Treatment Plant and Containment and Collection System O&M Plan), Volume C 
(Environmental Monitoring Plan) and Volume D (O&M Plan for Landfill Gas Collection and 
Control System).   
 
8.2  EMERGENCY NOTIFICATION 
 
In the event of an emergency at the Landfill during the post-closure period, emergency agencies will 
be notified as necessary and appropriate. These emergency agencies are listed in Attachment 3 of 
Volume A. 
 
When an emergency situation occurs at the Fresh Kills Landfill, on-site personnel will contact the 
Director of Fresh Kills/Emergency Coordinator (see Section 2.2.1 for Responsibilities and 
Qualifications).  The Emergency Coordinator will make any necessary internal (within DSNY) or 
external emergency notification. During the post-closure period, at least one Emergency Coordinator 
will be available during regular work hours. The Operations Control Office (OCO) will serve as 
point of contact during after-work hours, weekends, and/or holidays.  If an emergency situation 
occurs at the FKLLTP or the landfill gas recovery facility, the on-site supervisor at the facility may 
contact emergency agencies directly, but he or she must also notify the Emergency Coordinator or, 
in the Emergency Coordinator’s absence, the OCO.   
 
In case of an environmental related emergency, NYSDEC on-site representatives and Regional Solid 
Waste Engineer will be notified.  Environmental related emergencies will include any situation that 
may impair the function of the environmental control systems (including the landfill gas control 
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systems, the final cover system, the leachate control system, and the environmental monitoring 
system).  Even if notification is made to a different division within NYSDEC, notification may also 
be made to NYSDEC’s Division of Solid and Hazardous Materials. 
 
The Director of Fresh Kills/Emergency Coordinator will coordinate with representative(s) from 
selected agencies for their participation in periodic on-site emergency response sessions, as 
necessary or as requested by the agencies.  The purpose of these sessions is to ensure that the 
representatives from the selected agencies are familiar with the site, service roads, and evacuation 
routes, and understand their organization’s role in contingency situations at the Landfill. 
 
8.2.1  Emergency Medical Services (EMS) 
 
When an ill or injured person(s) is in need of immediate medical assistance, personnel on site or the 
Emergency Coordinator will call 911 and request medical assistance from the Emergency Medical 
Services (EMS). More detailed information regarding contacting EMS is detailed in Attachment 3.  
 
8.2.2  Emergency Response Procedures 
 
It is the responsibility of the Emergency Coordinator to notify the appropriate emergency services 
agencies in case of an emergency situation.  The Emergency Coordinator is responsible for 
coordination with agencies, contractors, or other resources to ensure that proper responses are made 
in a timely fashion.   
 
The general steps to be taken in response to the emergency situations at the Landfill include 
identification, assessment, notification, and response.  
 
Whenever there is an incident presenting an immediate or potential threat to the public health and 
safety or to the environment, on-site personnel who notice or discover the conditions will notify the 
Emergency Coordinator.  The Emergency Coordinator will in turn identify the location, source, 
extent, and type of emergency.  The Emergency Coordinator will then notify the appropriate 
emergency services agencies.  The Emergency Coordinator will either arrange to meet emergency 
personnel him- or herself or identify the person who will meet emergency personnel and the location 
where they will be met.  In the Emergency Coordinator’s absence, the OCO will designate a person 
who will meet emergency personnel.  
 
Immediate action by on-site personnel should concentrate on preventing any emergency situation 
that occurs from spreading to other areas.  When required, immediate emergency medical attention 
should be given to injured personnel.  When able to be accomplished without risk, any possible 
sources of ignition should be removed from the incident area, and vehicular traffic should be 
suspended and work stopped, as necessary, until the incident can be safely contained or controlled. 
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8.3  LANDFILL EVACUATION PLAN 
 
The Emergency Coordinator is responsible for making sure that a facility evacuation plan and 
appropriate notification procedures are posted in the active facilities, such as the FKLLTP and 
landfill gas recovery facility. The Emergency Coordinator also is responsible for ensuring that  
outside contractors are knowledgeable of these evacuation procedures.  A site plan showing 
directions of traffic flow on site service roads for evacuation purposes is included as Figure 8-1. 
 
In an emergency situation, the responsible Emergency Coordinator or the designated on-site 
supervisor of an outside contractor will be the individual responsible for determining when 
evacuation of the facility is required.  Imminent or actual dangers that constitute a situation requiring 
evacuation include: 
 

• A fire that is out of control or the threat of fire that cannot be controlled or avoided. 
• An explosion or the threat of explosion that cannot be averted. 
• A major spill or leak that cannot be contained and constitutes a threat to human health. 

 
Once on-site personnel have been evacuated, the entrance road to the facility should be closed to 
prevent unauthorized site access, except for emergency personnel and equipment.  
 
8.4 FIRE RESPONSE PROCEDURES 
 
In case of a fire at the site, the responsible Emergency Coordinator or the designated on-site 
supervisor of an outside contractor will notify the New York City Fire Department (FDNY).  With 
the exception of facility-specific equipment located at the FKLLTP and landfill gas recovery facility 
(see Volumes B and D for specific descriptions), no fire-fighting equipment will be maintained on-
site during the post-closure period.  
 
The location of fire hydrants at the Landfill Complex is shown on Figure 8-1.  As with other 
emergencies, the Emergency Coordinator or, in the Emergency Coordinator’s absence, the OCO will 
identify the person who will meet emergency personnel and the location where they will be met.     
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during all hours of operation to prevent curtailment of
operations because.of equipment failure' except under
extraordinary conditions beyond the control of the
facility's owner or operator.

(3) Self inspection. The facility uwner or
operator must frequently monitor il'1d inspect the
facility for malfunctions, deteriorations, operator
errors, and discharges that may cause a release to the
environment or a threat to human health. The facility
owner or operator must promptly remedy any
deterioration or malfunction of equipment or structures
or any other problems revealed by the inspections to
ensure that no environmental or human health hazard
develops. Where a hazard is imminent 0r has already
occurred, remedial action must be taken immediately.

(g) Contingency plan. Contingency plans approved
by the department for emergency situations must be
implemented in accordance with the terms of the plan.

(h) Monitoring samples and results. Samples and
measurements taken for the purpose of monitoring
must be representative of the monitored activity and
must be conducted in a manner approved by the
department, including the use of a laboratory and data­
reporting format acceptable to the department.

(i) Recordkeeping.

(1) The facility owner or operator must retain
records of all unauthorized solid waste accepted
identifying the waste and its final disposition. Such
records must be summarized in the annual report. They
must include the date solid waste was received, the type
of solid waste received, the date of disposal, the
disposal method and location.

(2) The facility owner or operator must record
self inspections as required by paragraph 360­
1.I4( f){3) of this Subpart in an inspection log. These
records must be retained for at least seven years from
the date of inspection. They must include the date and
time of the inspection, the name of the inspector, a
description of the inspection including the identity of
specific equipment and structures inspected, the
observations recorded, and the date and nature of any
remedial actions implemented or repairs made as a
result of the inspection.

(3) Except as otherwise specified in this Part
pertaining to a specific type of solid waste management
facility. the facility owner or operator must keep
records of all data used to develop or support the
pemlit applications and any supplemental infomlation
submilled to comply with the requirements of this Part
and pertaining to construction of the facility throughout
the active life of the facility and the post-closure
period Records pertaining to the operation of the solid

waste facility must be kept for a period of no less than
seven years from the date they are made or are required
to be made, whichever is later.

(4) The facility owner or operator must retain
records of all monitoring information (including all
calibration and maintenance records and all original
strip chart recordings for continuous monitoring
instrumentation; and copies of all reports required by,
or by a permit issued under, this Part) for a period of at
least seven years from the date of the sample analysis,
measurement, report or application. Existing water
quality records must be kept throughout the active life
of the facility and the post-closure period. Records for
monitoring information must include: the date, exact
place, and time of sampling or measurements; the name
of the individual who performed the sampling and
measurement; the date analyses were performed; the
name of the individual who performed the analyses; the
analytical techniques or methods used; and the result of
such analyses. Additional information relating to the
analysis, including records of internal laboratory
quality assurance and control, must be made available
to the department at its request.

(j) Confinement of solid waste. B1o\lling littt'f fit'st
be confined to solid waste holding and operating areas
by fencing or other suitable means. Solid waste must
be confined to an area that can be effectively
maintained, operated and controIled. Solid waste must
not be accepted at a solid waste management facility
unless the waste is adequately covered or confined in
the vehicle transporting the waste to prevent dust, and
blowing litter.

(k) Dust control. Dust must be effectively
controlled so that it does not constitute a nuisance or
hazard to health, safety, or property. The facility
owner or operator must undertake any and all measures
as required by the department to maintain and control
dust at and emanating from the facility.

(I) Vector control. The faci:ity must be maintained
so as to prevent or control on-site populations of
vectors using techniques appropriate for protection of
human health and the environment and prevent the
facility from being a vector breeding area.

(m) Odor control. Odors must be effectively
controlled so that they do not constitute nuisances or
hazards to health, safety or property.

(n) On-site roads. On-site roads and other
throughways must be passable and safe at all times.

(0) Equipment shelter. Shelter for mobile
equipment must be provided for routine maintenance
and repair, as determined by the department.
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appropriate remediation program must be implemented.
The vector remediation program must be implemented
to mitigate vector problems before cessation of waste
disposal occurs at the landfill.

(k) PC';,t-closure operation and maintenance. For a
13'ldfill subject to closure, a provision must be included
in ',he property deed indicating the period of time
duri:lg which the property has been used as a landfill,
descriIJing the wastes contained within and noting that
reco..ds of the facility have been filed with the
department. The deed must also reference a map which
shall be filed with the county clerk and which will
clearly indicate the limits of the landfilled areas within
the property boundary. The deed must also indicate
that the use of the site is restricted pursuant to the
provisions of paragraph (9) of this subdivision.

(I) For landfills that are without a department
approved plan for closure where the maximum slope of
33 percent was exceeded before December 31,1988,
the landfill may be closed with slopes exceeding 33
percent if supported by a slope stability analysis, which
must be submitted to the department, and providing the
following are met:

(i) final grades must not exceed 50 percent
for more than a 20 feet vertical rise; and

(ii) for longer slopes, run-off diversion
terraces must be constructed at vertical intervals not
exceeding 20 feet. The terraces must be designed to
intercept run-off for diversion to appropriately spaced
drainage ways leading off the landfill slopes. All
terrace and drainage way slopes must be at least four
percent.

(2) Drainage control structures must be
designed, graded, and maintained to prevent ponding
and erosion to the cover. The surface drainage system
must be designed and constructed to protect the cover
from, at a minimum, the peak discharge of a 24-hour,
25-y~ar frequency storm

(3) Soil cover integrity, slopes, cover vegetation,
drainage structures, and gas ventin~ structures must be
maintained during the period of post-closure
monitoring and maintenance, or as required by the
department.

(4) Environmental and facility monitoring points
including gas monitoring points must be maintained
and sampled during the post-closure period for a
minimum of 30 years. Post closure explosive gas
monitoring must be performed at least quarterly to
determine if the facility meels Ihe requirements of 360­
2.17(f) of this Subpart. If this monitoring shows
explosive gas levels in excess of the lower explosive
limit at the property boundary or in excess of the 25
percent of the lower explosive limit within any
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structures, appro~..iate actions mllst be taken and the
department must be notified, Annual summary reports
must be submitted to the department describing the
results of the maintenance, monitoring and/or sampling
for the environmental and facility monitoring points.
Annual baseline and quarterly routine monitoring must
be performed on groundwater, surface water, and
leachate samples for a minimum period of five ye"'ls.
After this five-year period, the pemlittee may request
that the department modify the sampling and analysis
requirements.

(5) Maintenance and operation of the leachate
collection system are required during the post-closure
period and the method of leachate treatment or disp-::sal
must be addressed for as long as leachate is capable of
adversely impacting the environment. The department
may waive this requirement when the owner
demonstrates that leachate no longer poses a threat to
human health or the environment.

(6) A vegetative co er must be established and
maintained on all e sed final cover material within
four months afteJ acement. If this cannot be achieved
due to seasonal constraints, measures must be taken to
ensure the integrity of the fmal cover system before the
establishment of vegetative cover. ~

(7) A comprehensive post-closure monitoring
and maintenance operations manual is required. This
document shall provide all information needed to
effectively monitor and maintain the facility for the
entire post-closure period. Minimum components of
this manual include:

(i) description of type, location, sampling and
sample preservation methodology, and recordkeeping
and reporting requireIl)ents for all environmental
monitoring activities. The monitoring plan shall
conform to paragraph (4) of this subdivision;

(ii) description of all environmental control
systems i~c1uding:

(a) process control monitoring types,
locations, recordkeeping and reporting requirements.
Leachate management activities shall include recording
of the total volume of leachate stored and removed
from the facility, sampling and analysis, and proper
maintenance;

(6) environmental conlrol maintenance
requirements including description, type, frequency,
and recordkeeping;

(iii) drscrip!::lp' .0f types, location and
frequency of all other facility maintenance activities
including:

(a) maintaining the integrity and
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effectiveness of any final cover, including making
repairs to the cover as necessary to correct the effects
of settlement, subsidence, erosion, or other events,
maintaining the appropriate vegetative cover, and
preventing run-on and run-off from eroding or
otherwise damaging the final cover;

(b.) m~lfltaining the leachate collection
system III accordance with subdivision (i) of this
section;

(c) maintaining and operating the gas
control and monitoring systems in accordance with the
requirements of subdivision 360-2.17(f) of this
Subpart; and

(d) recordkeeping and reporting
requirements.

(iv) descripticm of resource requirements
including:

(a) minimum personnel qualifications and
numbers; and

(b.) minimum equipment needs;

(v) a contingency plan which shall include:

(a) responses to problems that have a
reasonable likelihood of occurrence including, but not
limited to, major erosion problems, significant
differential settlement, and fire;

(b.) action levels above which identified
environmental monitoring, environmental control, or
maintenance problems require prompt action by the
owner and notification to the department; and

(c) a summary of any corrective measures
that must be done to be in accordance with section 360­
2.20 of this Subpart;

(vi) name, address and telephone number of
the person or office to contact on post-closure
monitoring and maintenance, and corrective measure
concerns during the post-closure period;

(vii) a summary of financial assurance criteria
concerns that must be addressed to remain in
compliance with the provisions of subdivisions 360­
2.19(c) and (d) of this Subpart. l1lis includes:

(a) submittal to the department of annual
adjustments to cost estimates of post-closure care and
corrective measures; and

(b.) notification to the department of
increases in post-closure care costs and corrective
measure costs; and
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(viii) a description of the planned uses of the
property during the post-closure period. Planned uses
shall be in compliance with paragraph (9) of this
subdivision.

(8) Quarterly inspections and inspections after
major rainfall events (5-year storms) shall be
performed on all facility components during the
minimum 30-year post-closure period, unless specific
department approval is given to eliminate some or all
of these requirements, to ensure that the facility is
functioning as intended. The results of those
inspections shall be submitted to the department as part
of a registration renewal report as described in
paragraph 360-2.15(1)(4) of this section, or more
frequently, if deemed appropriate by the department.

(9) A description of the planned uses of the
property during and after the post-closure period is
required. Use of the property shall not disturb the
integrity of the final cover, liners, or any other
components of the containment system, or the function
of the monitoring or environmental control systems,
unless necessary to comply with the requirements of
section 360-2.20 of this Subpart. The department will
approve any other disturbance if the owner or operator
demonstrates that disturbance of t~e final cover, liner
or other component of the containment system,
including any removal of waste, will not increase the
potential threat to human health or the environment.

(I) Closure and post-closure registration report.

(I) The owner or operator of a closing facility
must register with the department at least one year
before the facility is scheduled to cease accepting
waste. The owner or operator must register on a form
prescribed by the department.

(2) The registration must be renewed every five
years until the department determines that the post­
closure monitoring and maintenance period for the
facility has l'nded.

(3) The initial registration report must include:
the facility's name, address and telephone number; the
owner's name, address and telephone number, and the
name, address and telephone number of the person who
will be responsible for closure and post-closure care of
the facility, and other information deemed necessary by
the department.

(4) Subsequent registration reports must also
include the following information:

(i) a cC'rtification that the facility complies
with all applicable closure and post-closure criteria
contained in section 360-2.15, financial assurance
criteria contained in section 360-2.19, and corrective
measures report criteria contained in section 360-2.20

.. ~. ,.., ._~.-- ".~-_ ---~..-- " -._._--' ~-~ .., .



LANDFILLS

of this Subpart; and

(ii) any other infonnatioh which the
department detennines to be necessa:)' to protect the
public health and welfare and the environment or
natural resources.

(5) A registration issued pursuant to this
subdivision is transferable only upon prior written
approval of the department and a demonstration that
the prospective transferee will be able to comply with
all applicable laws, regulations and requirements.

Section 360-2.16 Landfill gas recovery facilities.

(a) Purpose. This section regulates the construction
and operation of all landfill gas recovery facilities
(LGRF) that remove landfill gas from landfills subject
to regulation under the provisions of this Part.

(b) Applicability. All LGRF's existing on the
effective date of this Part must obtain a permit pursuant
to this Part. All such LGRFs that are operating without
such a permit must submit to the department within 180
days after the effective date of this Part a complete
application prepared in accordance with the provisions
of this subdivision and containing the following:

(I) An engineering plan detailing:

(i) a vicinity plan or map that must show the
area within one mile of the boundaries of the landfill
from which the gas is being recovered; the existing and
proposed zoning and land uses within that area; and
residences, access roads, and other existing and
proposed man-made or natural features relating to the
landfill gas recovery facility and associated landfill;

(ii) a site plan (certified by an individual
licensed to practice land surveying in the State of New
York) showing the landfill's property boundaries from
which the landfill gas is to be removed; the location of
the landfill gas recovery facility; off-site and on-site
utilities, including electric, gas, water, stom" and
sanitary sewer systems and right-of-way easements; the
names and addresses of abutting property owners; the
location of existing and proposed gas venting
structures, wells, piezometers, environmental and
landfill monitoring points and devices identified in
accordance with a numbering system acceptable to the
department and whose horizontal and vertical locations
arc accurate to the nearest SOOth and 100th foot,
respectively, as measured from the ground surface; and
on-site buildings and appurtenances, fences, gates,
roads, parking areas, drainage culverts, and signs; the
delineation of the total landfill area from which landfill
gas is to bc recovcred, including sequential or planned
modular development of the landfill's operation; a wind
rose; and the site topography with five feet minimum
contour intervals of the landfill from which landfill gas
is to be recovered; and
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(iii) detailed plans of the landfill gas recovery
facility must adequately delineate in plan views and in
cross-sectional views, the location and grades of all
landfill gas collection lines, locating and showing all
critical elevations of the collection pipe inverts,
cleanouts, and valves; layout of the facility structure
including equipment locations, sampling locations; on­
site drainage structures; and extraction well location,
depth of placement, and construction materials.

(2) The engineering report must contain the
following:

(i) a description of the operation of the
facility and how the recovered landfill gas will be used;

(ii) an estimate of the quantities of
condensate currently generated or expected to be
generated and a description of how the condensate is
being or will be disposed of;

(iii) an estimate of the cost to properly close
the LGRF in accordance with the provision of
subparagraph (viii) of this paragraph;

(iv) a description of all machinery,
equipment, and materials used at the facility, inr.Iuding
the equipment's make, model, manufacturer, design
capacity, and performance data;

(v) a description of how the LGRF relates to
the landfill's overall gas venting and control system;

(vi) a description of the procedures for
taking, analyzing, and reporting data from condensate
sampling;

(vii) a contingency plan that discusses an
organized and planned method of responding to
unexpected events during the construction and during
the operation of a LGRF. The plan must address
actions to be taken with respect to noise; personal
injury; explosions; fires; detection of explosive landfill
gases both on-site and off-site; and the equipment to be
utilized to maintain proper landfill gas venting and
control when normal operations cease; and

(viii)_a closure plan that must include, at a
minimum, methods to vent and control landfill gases
after operation of the facility ceases, and any other
requirements pertaining to landfill gas venting and
control contained in section 360-2.15 of this Part.

(3) TIle operation and maintenance plan for the
LGRF must include the following:

(i) a dcscription of the project's personnel
requirements including a· discussion of their
responsibilities and duties;

(ii) a description of the equiprllcnt
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receive solid waste after October 9, 1993, the effective
date of this section is April 9, 1997.

(3) A third party, for the purposes of this
section, is a party who is neither a parent nor a
subsidiary of the owner or operator. I08

(b) Financial assurance for closure.

(I) The owner or operator must have a detailed
written estimate, in current dollars, of the cost of hiring
a third party to close the largest active portion of the
landfill requiring a final cover as required under section
360-2.15 of this Subpart at any time during the active
life in accordance with the closure plan. This cost
estimate must be approved by the department.

(i) At a minimum, the cost estimate must
equal the cost of closing the largest active portion of
the landfill requiring a final cover at any time during
the active life when the extent and manner of its
operation would make closure the most expensive, as
indicated by its closure plan (see section 360-2.15 of
this Subpart).

(ii) During the active life of the landfill, the
owner or operator must annually adjust the closure cost
estimate for inflation and submit a copy of the adjusted
estimate to the department.

(iii) The owner or operator must notify the
department and increase the closure cost c~timate and
the amount of financial assurance provided under
paragraph (2) of this subdivision if changes in inflation,
the closure plan, or landfill conditions increase the
maximum cost of closure at any time during the
remaining active life.

(iv) If approved by the department, the owner
or operator may reduce the closure cost estimate and
the amount of financial assurance provided under
par:lgraph (2) of this subdivision if the cost estimate
exceeds the maximum cost of closure at any time
during the remaining active life of the landlill. The
justification for the reduction of the closure cost
estimate and a copy of the revised financial assurance
documentation must be submiued to the department.

(2) TIle owner or operator of each landfill must
establish financial assurance for closure of the landfill
in compliance with subdivision (e) of this section. The
owner or operator must provide continuous coverage
for closure until released from financial assurance
requirements by demonstrating compliance with
section 360-1.15 cf ~his Sl'bpart.

(c) Financial assurance for post-closure carc.

(I) The owner or operator must have a detailed

2-76 360-:i.19(b)

written estimate, in current dollars, of the .::ost of hiring
a third party to conduct post-closure care for the
landfill in compliance with the final closure plan
developed under Section 360-2.15 of this Subpart. The
post-closure cost estimate used to demonstrate fmancial
assurance in paragraph (2) of this subdivision must
account for the total costs of conducting post-closure
care, including annual and periodic costs as described
in the final closure plan over the entire post-closure
care period. This post-closure care cost estimate must
be approved by the department.

(i) At a minimum, the cost estimate for post­
closure care must be based on the most expensive costs
of post-closure care during the post-closure care period.

(ii) During the active life of the landfill and
during the post-closure care period, the owner or
operator must annually adjust the post-closure cost
estimate for inflation submit a copy of the adjusted
estimate to the department.

(iii) The owner or operator must notify the
department and increase the post-closure care cost
estimate and the amount of financial assurance
provided under paragraph (2) of this subdivision if
changes in inflation, the post-closure plan, or landfill
conditions increase the maximum costs of post-closure
care.

(iv) If approved in advance by the department
in writing, the owner or operator may reduce the post­
closure cost estimate and the amount of financial
assurance provided under paragraph (2) of this
subdivision if the cost estimate exceeds the maximum
costs of post-closure care remaining over the post­
closure care period. The justification for the reduction
of the post-closure cost estimate and a copy of the
revised financial as~urance documentation must be
submitted to the department.

(2) The owner or operator of each landfill must
es!ablish, in a manner in ac~ardan~e with subdivision
(e) of this section, financial assurance for the costs of
post-closure care as required under section 360-2.15 of
this Subpart. The owner or operator must provide
continuous coverage for post-closure care until released
from financial assurance requirements for post-closure
care by demonstrating compliance with subdivision
360-2.15 of this Subpart.

(3) Unless otherwise specifically approved in
advance by the department in writing, a trust fund or a
solid waste management facility reserve fund must be
established for post-closure care. The trust fund must
be establi:;hed in a manner that allows the department
to direct the trustee to hire. a third party to conduct post­
closure care if the owner fails to comply.

(d) Financial assurance for corrective measures.
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 ATTACHMENT 2 
 
 FINAL COVER AND DRAINAGE SYSTEMS 

MONITORING AND MAINTENANCE MANUAL 
 
 
A2.1  INTRODUCTION 
 
This manual for the post-closure monitoring and maintenance of the final cover and drainage 
systems at the Fresh Kills Landfill has been prepared in accordance with 360-2.15(k)(7) and (8), as 
well as Consent Order Modification # 7. Sections A2.2 and A2.3 detail monitoring and maintenance 
procedures for the final cover system and drainage structures, respectively.  Section A2.4 provides 
the contingency plan for the final cover and drainage systems.  Section A2.5 addresses reporting and 
record keeping requirements.  Monitoring and maintenance drawings of the final cover and drainage 
systems for all four landfill sections are included with this Manual. 
 
The final cover and drainage systems of the Fresh Kills Landfill will be monitored and maintained 
during the post-closure period as required by 360-2.15(k)(7) and (8) or otherwise approved by 
NYSDEC.  These regulations specify that inspections every quarter and after major rainfall events 
(5-year storms) shall be performed of all facility components during the minimum 30-year post-
closure period, unless specific department approval is given to eliminate some or all of these 
requirements.  The regulations also require maintenance of the integrity and effectiveness of the final 
cover, including repairs to the landfill final cover as necessary to correct the effects of settlement, 
subsidence, erosion, or other events; maintenance of vegetative cover; and prevention of run-on and 
run-off from eroding or otherwise damaging the final cover. 
 
In general, monitoring of the final cover and drainage systems at the Fresh Kills Landfill will be 
performed using the following three steps: 
 

• Inspection by field technicians (“the inspectors”) of the final cover and drainage system on a 
quarterly basis and following major rainfall events.  The inspectors will record information 
about each identified condition on an inspection form for use during assessment.  Each 
landfill section will be inspected at least once each quarter; however, the inspections may be 
staggered.   

 
• Assessment of findings from the field inspection by an engineer experienced with landfill 

maintenance issues (“the assessment engineer”).  The assessment stage will be the basis of 
repair orders, recommendations of continued monitoring, and evaluations of need for 
additional investigations or design.  It may involve additional field visits as necessary to 
clarify the nature and extent of conditions.  In some cases, conditions observed during the 
inspection stage will be determined to be not significant during the assessment stage and will 
be removed from the list of conditions. 

 
• Tracking of conditions observed during inspection.  Tracking provides a record of all 

conditions identified during inspection.  Once recorded, a condition will be tracked until it is 
removed from the list of conditions.  The assessment engineer may close out a condition if it 
is determined not to be significant, has stabilized following continued monitoring to the 
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extent that repair is not necessary, or has been acceptably repaired.   
 
The flow chart in Figure A2-1 illustrates the process through which conditions are identified, 
assessed, tracked through follow-up action, and closed out.  Both monitoring and maintenance 
activities will be performed on an ongoing basis throughout the year.  Typically, maintenance teams 
will perform a number of repairs in one geographic area (i.e., one landfill section or portion of 
landfill section) before moving on to another area in order to minimize the number of mobilizations 
or deliveries of materials.  However, if a condition is determined to be a priority for maintenance, it 
may be moved ahead of other pending maintenance activities deemed to be of lower priority.  
Certain types of activities, such as seeding, will be limited by seasonal constraints (i.e., it is expected 
that most seeding will be done in the spring).  Maintenance actions may be assigned priority on the 
basis of similar types of repairs, geographic area, or urgency of repair. 
 
A2.1.1 Inspection Procedures 
 
Before a given landfill section is inspected, field inspectors and an assessment engineer will review 
previous inspection reports to determine what conditions are still outstanding and the status of each 
condition. In addition, the results of landfill cover inspection and surface monitoring conducted for 
the landfill gas collection and control system (see Volume A, Section 6.1.1.2, and Volume D) will 
help to identify potential problems and will be used to develop the final cover inspection paths for 
each landfill section.  Those conditions will be highlighted for inspection during the upcoming 
round.  The assessment engineer will lay out the inspection route for each section in advance of the 
field inspection.  Final cover inspection routes may be varied from quarter to quarter in order to 
cover different elements of the final cover system and accommodate seasonal considerations; each 
actual inspection route will be noted on field drawings and shown in the quarterly inspection report.  
However, drainage inspection routes will conform to the path of stormwater flow through drainage 
structures.   
 
Typically, each landfill section will be divided into inspection areas of approximately 20-40 acres to 
facilitate the inspection process.  A drawing of the inspection areas will be provided with each 
quarterly inspection report; inspection areas may or may not correspond to watersheds.  However, 
assessment will be performed on a watershed basis to analyze possible links among various 
conditions identified within a watershed.   
 
Inspection forms will be used to manage information collected during field inspections.  Typical 
forms are included in this manual; future inspection forms may vary in format, but will contain 
similar information.  In addition, the list of inspection items presented in Figure A2-2 provides a 
guideline for systematic inspection.  Conditions identified during the inspection will be recorded on 
the forms using the item identification codes on the list.  Elements for inspection include 
functionality as well as structural integrity.  The elements on the list are divided into the following 
three aspects: 
 
Final Cover 

1. Final Cover Integrity 
 

2. Final Cover Penetrations (LFG vents, LFG extraction wells, leachate recovery wells) 
 



Note:
(1) Notification may be included as part of the final cover inspection findings submitted to NYSDEC.
(2) DSNY may proceed with proposed repairs or actions without NYSDEC approval after 60 days of notification to NYSDEC. If NYSDEC approval has not been received within

60 days, DSNY will initiate verbal communications with NYSDEC prior to starting work on a major repair. NYSDEC may advise DSNY that additional time is needed for review
and approval. 

Figure A2-1
Flowchart of Post-Closure Final Cover Monitoring Procedures 
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Figure A2-2
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

INSPECTION ITEM LIST

Boundary of Solid Waste Management Unit

1A Limited Accessibility and Visibility 
1B Bare Spots Limit of Final Cover Type
1C Exposed Liner
1D Seeps
1E Erosion Rills, Washouts
1F Sloughing/ Subsidence
1G Ponding, Local Settlement LFG Vent
1H Other:        V
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Drainage Swale
2A Visible Gap 
2B Seeps
2C Odor
2D Damage to Well/Vent Structure
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3. Final Cover/Flare Pad Connection 
 
Drainage  

4. Built Structures (swales, swale embankments, gabion downchutes, service spillways, 
emergency spillways) 

 
5. Water Flow Obstructions 

 
6. Prefabricated Parts (downchute pipes, slotted inlets, culverts) 

 
Other  

7. Other Observations 
 
As stated above, inspections will be performed on a quarterly basis and following major rainfall 
events (5-year storms or larger).  The 5-year, 24-hour storm for Staten Island, New York, is 4.75 
inches.  Rainfall data for determining whether a 5-year storm has occurred will be obtained from the 
on-site weather station, the National Oceanic and Atmospheric Administration (NOAA) weather 
station at Newark Airport, or other accessible sources.  Depending on when the major rainfall event 
occurs in relation to the projected inspection schedule, the major rainfall inspection may take the 
place of that quarter’s regular quarterly inspection.  In order to check for significant damage as a 
result of the major storm event, the format of a major rainfall inspection may differ from a regular 
quarterly inspection.  A major rainfall inspection will target drainage-related deficiencies that are 
deemed by the assessment engineer following regular quarterly inspection to be particularly 
susceptible to storm damage.  However, other incidental field observations will also be recorded 
during major storm inspections. 
 
The inspection approach will vary seasonally to take advantage of applicable site conditions.  During 
winter and early spring inspections, vegetation is sparse and ground conditions are more evident.  
During summer, changes in vegetation can be an indicator of certain field conditions, e.g., a stand of 
vegetation that is not uniform may reflect inadequate drainage conditions, and dead vegation may be 
an indicator of landfill gas emissions.  Mowing of grass will not be performed on a periodic, but on 
an as-needed basis, and will be determined by the assessment engineer as a result of the findings 
from each quarterly inspection.  DSNY will ensure the site condition is maintained so that adequate 
inspection can be performed to meet the applicable regulatory requirements.   
 
A2.1.2 Follow-up Action  
 
As illustrated in Figure A2-1, different types of conditions will require different follow-up actions, 
depending on their cause, scope, and severity.  Conditions that are deemed significant by the 
assessment engineer can be divided into the following three general categories:  
 
1.  Replacement in kind or minor redesign.  When feasible, deficiencies will be repaired by 
replacement in kind to re-establish the original design conditions.  Two examples are a significant 
erosion rill on the landfill sideslope and a breach in a drainage swale embankment.  In other cases, a 
minor redesign to match the performance of the original design may be required due to changes in 
site conditions or original materials no longer being available.  Replacement of an erosion matting-
lined swale with a rip-rap-lined swale, and replacement of a 36-inch diameter culvert with two 24-
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inch diameter culverts are examples of minor redesigns.   
 
2.  Major redesign.  Repairs requiring major redesign involve additional investigations and 
extensive design efforts, as a result of latent defects in the original design, large-scale changes in site 
conditions, or modifications in site use.  In certain cases, an additional contractor may need to be 
engaged in order to perform the investigation and/or design work.  An example of a condition 
requiring major redesign is a modification in site use involving construction of a new road on the 
landfill surface.   
 
3. Continued monitoring.  In some cases, the assessment engineer may find that additional 
observation is needed to determine the follow-up action.  After several quarters of monitoring, a 
determination will be made whether repair is necessary.  If, after four consecutive quarters of 
inspection, the condition has either self-repaired or remained stable, it will be removed from the list 
of conditions and will no longer be tracked.   
 
A2.1.3  Maintenance and Tracking of Repairs 
 
Repairs will be divided into two categories: major repair and minor repair.  As illustrated in Figure 
A2-1, major repairs will include all major redesigns as well as replacements in kind or minor 
redesigns that involve penetration of geomembrane or other breach of final cover integrity, or are 
otherwise deemed major by NYSDEC.   All other repairs will be considered minor. 
 
After identified conditions are assessed and categorized by the assessment engineer, DSNY will 
notify NYSDEC of all conditions that are determined to need repair.  DSNY will proceed with minor 
repairs without NYSDEC approval, whereas DSNY will provide a 60-day NYSDEC response time 
for major repairs.  If NYSDEC approval for a major repair has not been received within 60 days, 
DSNY will initiate verbal communications with NYSDEC prior to starting work.  NYSDEC may 
advise DSNY that additional time is needed for review and approval.    
 
All identified field conditions will be summarized on a tracking form; a typical tracking form is 
included as Figure A2-3. The follow-up actions and repair category for each identified condition will 
be determined and included on the tracking form.  Identified conditions may be grouped together as 
one action item for follow-up actions or repairs, if appropriate.  Also included on the tracking form 
will be the notification date, design submission date, NYSDEC approval date, and field work date 
for the major repairs. The form will be included in the quarterly inspection report.  
 
Once the maintenance or repair work is completed, documentation will be submitted to DSNY for 
acceptance.  The deficiency can be closed and therefore removed from the list of conditions being 
tracked once the repair is confirmed through a final round of inspection and assessment.   
 



Figure A2-3
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

INSPECTION TRACKING FORM
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A2.2 FINAL COVER SYSTEM MONITORING AND MAINTENANCE 
 
A2.2.1  Final Cover Monitoring 
 
As listed on the inspection item list (Figure A2-2), visual inspection of the final cover will address 
the following conditions that may compromise the integrity of the final cover at specific penetration 
points, elsewhere on the landfill surface, or at the connection of the final cover and landfill gas flare 
pad.  In addition, a general observation category is provided for other miscellaneous conditions. 
 
Final Cover Integrity 

• Limited Accessibility and Visibility 
• Bare Spots  
• Exposed Liner 
• Seeps 
• Erosion Rills, Washouts 
• Sloughing/Subsidence 
• Ponding, Local Settlement 
• Other 

 
Final Cover Penetrations (LFG vents, LFG extraction wells, leachate recovery wells) 

• Visible Gap 
• Seeps 
• Odor 
• Damage to Well/Vent Structure 

 
Final Cover/Flare Pad Connection 

• Settlement 
• Damage to Geomembrane 
• Other 

 
Other Observations 

• Drawing-Field Discrepancies 
• Vectors 
• Burrowing Animals 
• Odor 
• Post-Closure Activities 
• Other 

 
As discussed above, the assessment engineer will lay out the inspection route for each inspection 
area in advance.  During the inspection round, the actual route will be noted on field drawings. 
Figure A2-4 is a typical final cover inspection form, incorporating a drawing of the inspection area.  
General information to be recorded on the final cover inspection form will include the following: 
 

• Inspectors’ Names 
• Inspection Date 
• Inspection Start Time 



Figure A2-4
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

 FINAL COVER INSPECTION FORM

Inspector Name- 'A' Date Quarterly Inspection Storm Event Inspection Other Inspection
YEAR / QUARTER

Final Cover: Area 34-S
Section 3/4 (Watersheds 'Q', 'F') 2001-A-34-FCS-A
Landfill Section Inspection Form # Temperature Last Rain Event Extreme Weather Cond.  Time Start Time Finish 

CONDITION NO. : 2001-A-34-FCS-A

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FCS-A

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FCS-A

ITEM NO. (from list): 
Descrip. / measurement/photos/attach.:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FCS-A

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 
GRID SCALE: 100'x100' CONDITION NO. : 2002-D-34-FCS-A

ITEM NO. (from list): 
Location/ Description / Dimensions:

This form shall be approved by the assessment engineer after completion by inspector ASSESSMENT ENGINEER INITIALS Photo/attach. #

Inspection Area
Designation

inspect forms-chechtrackFCdrain-1204.xls
Issue Date: 12/13/02 USE ADDITIONAL SHEETS, AS NECESSARY:  SHEET NO. ______OF ______
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• Inspection Finish Time 
• Quarterly Inspection/Storm Event Inspection/Other (e.g., Emergency) 
• Inspection Year/Quarter 
• Landfill Section 
• Inspection Area Designation 
• Inspection Form No. 
• Temperature 
• Last Rain Event Date 
• Extreme Weather Condition 
 

Each form will include a description of any conditions observed during the inspection, such as the 
nature of the condition and approximate dimensions.  The location of each condition will be marked 
on the accompanying drawing of the inspection area. When photographs are taken, ID numbers of 
photographs taken of each observed condition will be included in the inspection form.      
 
Findings from final cover inspection forms will be transferred to tracking forms during the 
assessment phase.  As shown on the typical tracking form included as Figure A2-3, the follow-up 
action level for each identified condition will be determined by the assessment engineer and 
included on the tracking form.   
 
A2.2.2  Final Cover Maintenance 
 
The overall objective of any maintenance of the final cover system will be to maintain the integrity 
and effectiveness of the final cover system.  Any repairs to the final cover system will be made 
based on recommendations issued during the assessment stage.  Repairs to final cover will be made 
in accordance with design specifications or as otherwise determined by the assessment engineer.  In 
general, the materials used for final cover repair will match the materials used during original 
construction.  If the material originally specified is no longer available, the material used for repairs 
will match the performance of the original.   
 
The critical maintenance items for the final cover system can be generally separated into the 
following conditions, which may be identified during inspection: 
 

• Bare Spots and Stressed Vegetation (see Section A2.2.2.1) 
• Repairs to Geomembrane Liner (see Section A2.2.2.2) 
• Seeps (see Section A2.2.2.3) 
• Erosion (see Section A2.2.2.4) 
• Sloughing (see Section A2.2.2.5) 
• Settlement and Surface Water Ponding (see Section A2.2.2.6) 
• Animal Burrowing (see Section A2.2.2.7) 
• Vandalism and Unauthorized Dumping (see Section A2.2.2.8) 
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A2.2.2.1 Bare Spots and Stressed Vegetation 
 
Sparsely vegetated areas will be revegetated during the current or next planting season, as 
appropriate.  If seeding is not possible due to seasonal constraints, erosion control measures, such as 
hay bales, silt fences, jute mesh, mulch or other appropriate materials, may be installed above the 
sparsely vegetated area to help control erosion until such time as vegetation can be established.   
 
When vegetative stress is observed, visually check for cause (e.g., gas odors, leachate seepage, 
insect infestation or extreme dry periods).  If vegetation is stressed due to lack of water (e.g., during 
drought conditions) and the stand does not reestablish itself within two months, reseed the affected 
area during the next planting season.  Refer to the final cover specifications for topsoil, seed mix, 
planting criteria, and planting seasons.  If vegetation is stressed due to leachate seepage, refer to 
Section A2.2.2.3 of this attachment for repair requirements.  If vegetation is stressed due to leakage 
of landfill gas, the leakage will be repaired in accordance with operation and maintenance 
procedures for the landfill gas collection and control system.  Vegetative stress resulting from other 
causes will be dealt with in consultation with a qualified horticulturist. 
 
Trees or brush found growing on the final cover generally will not be removed unless they cause 
other problems such as blockage of a swale or other drainage structure, interference with access, or 
erosion.  In case of such conditions, cut the trees or brush above the roots.  Replace topsoil if 
necessary and compact.  Reseed in accordance with specifications. 
 
A2.2.2.2  Repairs to Geomembrane Liner 
 
Repairs to geomembrane liner will be made in accordance with final cover specifications or as 
otherwise determined by the assessment engineer.  As shown on Sheets 19-3, 19-4, 28-2, 34-2, 67-3, 
and 67-4 of the attached monitoring and maintenance operations drawings, several different final 
cover types have been used at each landfill section.  In general, the materials used for liner repair 
(e.g., geomembrane, geotextiles or geocomposites used for drainage layers or gas venting layers, 
barrier protection material, or low-permeability soil hydraulic barrier layers) will match the 
materials used during final cover construction in that area.  If the material originally specified is no 
longer available, the material used for repairs will match the performance of the original.   
 
If a section of geomembrane liner is determined to need repair or replacement, repairs will be made 
such that the new geomembrane liner overlaps the existing geomembrane liner and seams are 
welded.  All welding of geomembrane must be performed in accordance with final cover 
specifications. 
 
Erosion control measures, such as hay bales, silt fences, jute mesh, mulch or other appropriate 
materials, may be installed above the area to be repaired to help control erosion until the repair is 
completed and vegetation can be established.  Barrier protection layer soil and topsoil will be placed 
in accordance with specifications to match the surrounding grade.  Reseeding will be performed in 
accordance with final cover specifications.   
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A2.2.2.3  Seeps 
 
The locations of all seeps will be recorded during inspection and marked on  the inspection drawing. 
It should be noted that many seeps are not leachate; they may be groundwater discharge from the 
subsurface drainage layer.  However, in certain cases, groundwater seeps may indicate inadequate 
subsurface drainage.  Liquid from seeps will be field-screened for conductivity.  If the conductivity 
reading is similar to that of leachate currently being collected from the landfill, a sample of the 
liquid will be collected and analyzed for leachate indicator parameters (including ammonia, 
biochemical oxygen demand (BOD), total Kjeldahl nitrogen (TKN) and alkalinity).  The analytical 
results will be compared by the assessment engineer to existing leachate and surface water test 
results from the area of the seep to evaluate presence of leachate.  If the results from the seep are 
similar to those of leachate, the source of the leachate must be identified. If the analytical results do 
not indicate that the liquid is leachate, the assessment engineer will determine whether other follow-
up action is necessary.   
 
The sources of leachate seeps are usually near penetrations through the geomembrane  (e.g., a 
landfill gas extraction well or leachate recovery well).  Since breaks in the geomembrane are 
generally accompanied by leakage of landfill gas, detection of landfill gas may indicate the source of 
a leachate seep.  Various gas monitoring instruments can be utilized to detect landfill gas escaping 
through such breaches or in adjacent soil gas.  Landfill gas (LFG) in any significant concentration, 
as indicated by a methane concentration above the permit limit of 500 ppm (as per NYSDEC Air 
Permit for surface monitoring) in the soil above a geomembrane suggests a breach in the 
geomembrane.  Once the source of leakage has been located, hand-excavate materials to the level of the 
geosynthetics following the seepage path, and check the integrity of the membrane liner at the point of seepage 
origin.  Care should be exercised in order not to damage geosynthetics during uncovering operations. 
 
If the membrane liner is damaged, follow steps for repair damage to the geomembrane liner in 
Section A2.2.2.2 of this attachment. 
 
A2.2.2.4  Erosion Damage 
 
Erosion rills that are less than 6 inches deep and vegetated will require no maintenance, whereas erosion rills that are less 
than 6 inches deep and devegetated will be reseeded.  Other erosion rills will be repaired in accordance with final cover 
specifications (i.e., replacement in kind) or as otherwise determined by the assessment engineer.  Erosion control 
measures, such as hay bales, silt fences, jute mesh, mulch, or other appropriate materials, may be installed as necessary 
above the area to be repaired to help control erosion until the repair is completed and vegetation can be established.   
Erosion may indicate that some portion of the drainage system is not functioning correctly.  
Examples of this condition could be sediment impeding water flow through swales or downchutes, 
blockage of water inflow through the openings of downchutes or inlets or differential settlement 
along swales contributing to stormwater overtopping the drainage systems.  Any such 
malfunctioning of the drainage system will be identified and corrected as detailed in Section A2.3 of 
this attachment. 
 
In areas of intense or repeated erosion, further investigation may indicate changes to the plant 
mixture or use of stone or rip-rap in place of vegetative cover.   
A2.2.2.5  Sloughing 
 
Sloughing is generally caused by insufficient drainage, either at the surface or in the subsurface 
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drainage layer.  Any instances of sloughing will be monitored for at least three consecutive quarterly 
monitoring rounds to determine if the sloughed area stabilizes or continues to progress.  If the 
sloughed area is stable, repairs will involve regrading with clean fill and/or topsoil, compacting, and 
reseeding.   
 
If the sloughing continues to progress, additional steps must be taken to stabilize the cover soil.  
These steps may include the following: 
 

• Modifying the grading in and around the sloughed area to improve surface drainage. 
 

• Improving subsurface drainage by adding a subsurface drain pipe that discharges to the 
surface drainage system. 

 
• Changing the plant mixture to reinforce the soil. 

 
A2.2.2.6  Settlement and Surface Water Ponding 
 
If settlement is uniform (i.e., over a large areal extent and not noticeable except by survey), no repair 
will be required.  Ponding of water on the landfill surface indicates non-uniform or differential 
settlement.  Repair of minor and major settlement will not be required unless the settlement results in 
sustained ponding of water, impeded surface water runoff or health and safety hazards to personnel.  
If runoff is affected, with ponded water over an area of more than 500 square feet (e.g., a rectangular 
area larger than 25 feet by 20 feet) and a depth of 12 inches or more, repair will be made in 
accordance with final cover specifications or as otherwise determined by the assessment engineer.   
 
Repairs generally will include clearing of vegetation, if any, filling with replacement soils to match 
final cover specifications, and reseeding.  Erosion control measures, such as hay bales, silt fences, 
jute mesh, mulch, or other appropriate materials, may be installed as necessary above the area to be 
repaired to help control erosion until the repair is completed and vegetation can be established.   
 
Any instances of severe and abrupt differential settlement that could impact the integrity of the 
geomembrane liner will be investigated.  Visual observation of the final cover ground surface will be 
used to locate areas of major differential settlement.  In general, liner repair will be initiated when 
the calculated liner strain exceeds 10%, though the threshold may differ depending on the type of 
geomembrane used in the area in question.  Depths required to mobilize 10% liner strain for various 
diameter depressions are shown in Table A2-1.  These depths and diameters can be used as a 
guideline to assess the need for liner repair.  Repairs to the geomembrane liner are discussed in 
Section A2.2.2.2 of this attachment.  Ponded water will be transferred to nearby swales and 
downchutes by pumping or other appropriate means as necessary before making repairs. 
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TABLE A2-1 
Depression Diameter vs. Depression Depth Required to 

Mobilize 10% Strain in Cover System Geosynthetics 
 

Diameter (feet) Depth (feet) 
5 0.98 
10 1.97 
15 2.95 
20 3.94 
25 4.94 
30 5.90 
35 6.88 
40 7.87 
45 8.85 
50 9.84 

 
 
A2.2.2.7  Animal Burrowing 
 
Animal burrow holes will be monitored for at least three quarterly rounds to determine if the 
conditions worsen.  In general, animal burrow holes do not compromise the integrity of the 
geomembrane liner and will not require repair.  Excessive animal burrow holes that lead to 
significant erosion will be repaired in the same manner as erosion rills (see Section A2.2.2.4, above). 
If significant damage is observed, an exterminator may also be contracted to evict burrowing 
animals. 
 
A2.2.2.8  Vandalism and Unauthorized Dumping 
 
On-site security personnel will be informed of the location and date of detection of any occurrences 
of vandalism or unauthorized dumping.  Any waste resulting from unauthorized dumping must be 
disposed of off-site in accordance with all applicable regulations.  Damage resulting from vandals 
will be repaired to original condition.   
  
A2.2.3 Monitoring and Maintenance of Final Cover at Flare Pad  
 
Visual field inspection of the flare pad and surrounding service road will be performed on a 
quarterly basis, as part of the final cover inspection.  The purpose of the inspection is to evaluate the 
impact of settlement on flare pad access and, where applicable, the integrity of the flare pad/final 
cover system connection.  If significant settlement interfering with either access or the flare pad/cap 
system connection is observed, the assessment engineer will review and may re-inspect the 
condition.  If deemed necessary by the assessment engineer, appropriate maintenance activities will 
be initiated.  These activities may include backfilling the service road to meet the top of the flare pad 
slab elevation and repairing any damage to the underlying geomembrane final cover system. 
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Flare pads are located at Sections 2/8, 3/ 4, and 6/7.  At Section 2/8, the flare pad is located outside 
the limit of final cover.  At Section 6/7, the final cover system is connected to the flare pad by a 
batten strip connection; a typical detail of this connection is provided in Figure A2-5.  Inspection of 
the batten strip connection will focus on whether or not settlement has damaged the 
geomembrane/flare pad connection, and whether or not stress is being imposed onto the 
geomembrane.  Should it be determined that damage has occurred to the geomembrane liner and/or 
the connection, the area adjacent to the damage will be excavated and repaired to meet the 
performance requirements of original construction and material specifications.  In addition, the road 
will be backfilled with like material to meet the top of the flare pad slab elevation.   
 
A typical flare pad inspection form, including an area-specific map showing the flare pad area to be 
inspected, is presented in Figure A2-6.  Applicable items from the inspection item checklist (Figure 
A2-2) will be noted on the form.   
 
A2.2.4 Monitoring and Maintenance of Perimeter Landfill Gas Interceptor Venting System  
 
The condition of the visible portion of the perimeter landfill gas interceptor venting system will be 
inspected quarterly, in conjunction with quarterly landfill gas migration monitoring. The venting 
system will be inspected for conditions that interfere with its capacity to allow landfill gas to vent.  
Specific items to be inspected include: 

 
• Silting 
 
• Excessive vegetative growth 
 

A typical inspection form to be used for inspection of the perimeter interceptor venting system, 
including an area-specific map of the segment to be inspected, is presented in Figure A2-7.  Any 
damage to the interceptor venting system will be noted by the field inspectors and reviewed by the 
assessment engineer to determine if repairs are necessary.  Repairs may include removal of silt or 
vegetation, and replacement of stone.   
 
A2.3  DRAINAGE SYSTEM MONITORING AND MAINTENANCE 
 
A2.3.1  Drainage System Monitoring 
 
Inspection of the drainage structures will be conducted in conjunction with inspection of the final 
cover system, i.e., quarterly and after major rainfall events (5-year storms or larger).  As stated in 
Section A2.1.1, the major rainfall inspection may take the place of that quarter’s regular quarterly 
inspection, depending on when the major rainfall event occurs in relation to the projected inspection 
schedule.  In order to check for significant damage as a result of the major storm event, the format of 
a major rainfall inspection may differ from a regular quarterly inspection.  A major rainfall 
inspection will target drainage-related deficiencies that are deemed by the assessment engineer 
following regular quarterly inspection to be particularly susceptible to storm damage.  However, 
other incidental field observations will also be recorded during major storm inspections. 
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Figure A2-6
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

FLARE PAD INSPECTION

Inspector Name Date Quarterly Inspection Storm Event Inspection Other Inspection
YEAR / QUARTER

Section 3/4 Flare Pad - Section 3/4 2001-A-34-FP
Landfill Section Inspection Form # Temperature Last Rain Event Extreme Weather Cond.  Time Start Time Finish 

CONDITION NO. : 2001-A-34-FP

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FP

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FP

ITEM NO. (from list): 
Descrip. / measurement/photos/attach.:

Photo/attach. #: 

CONDITION NO. : 2001-A-34-FP

ITEM NO. (from list): 
Location/ Description / Dimensions:

Photo/attach. #: 
GRID SCALE: 50'x50' CONDITION NO. : 2001-A-34-FP

ITEM NO. (from list): 
Location/ Description / Dimensions:

This form shall be approved by the assessment engineer after completion by inspector   ASSESSMENT ENGINEER INITIALS Photo/attach. #

Inspection Area
Designation

inspec forms-FPPIVS-1204.xls
5/11/2009



Figure A2-7
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

PERIMETER LANDFILL GAS INTERCEPTOR VENTING SYSTEM

Inspector Name Date Quarterly Inspection Storm Event Inspection Other Inspection
YEAR / QUARTER

Section 6/7 2001-D-67-PIVS-
Landfill Section Inspection Form # Temperature Last Rain Event Extreme Weather Cond.  Time Start Time Finish 

* CHECK BOX IF NO CONDITIONS WERE DETECTED

 RECORD CONDITIONS 

COND.NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS-
ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): 
Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions:

Photo/attach. #: Photo/attach. #: Photo/attach. #: Photo/attach. #: 

COND.NO. : 2001-D-67-PIVS-
ITEM NO. (from list): 
Location/ Description / Dimensions:

    

Photo/attach. #: 

COND.NO. : 2001-D-67-PIVS-
ITEM NO. (from list): 
Location/ Description / Dimensions:

NOT TO SCALE

Photo/attach. #:      

COND.NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS- CONDITION NO. : 2001-D-67-PIVS-
ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): 
Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions:

Photo/attach. #: Photo/attach. #: Photo/attach. #: Photo/attach. #: 
  

This form shall be approved by the assessment engineer after completion by inspector
ASSESSMENT ENGINEER INITIALS

RECORD CONDITIONS OF LANDFILL GAS PERIMETER INTERCEPTOR VENTING SYSTEM

 RECORD CONDITIONS OF LANDFILL GAS PERIMETER INTERCEPTOR VENTING SYSTEM

67-PISV
Inspection Area

Designation

GX-39

G-17
GX-45A

G-18 GX-46
GX-90

GX-43R G-16A GX-44GX-40 GX-41 GX-42A

G-19GX-44

inspec forms-FPPIVS-1204.xls
5/11/2009
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The list of inspection items presented in Figure A2-2 provides a guideline for systematic inspection. 
 Conditions identified during the inspection will be recorded on inspection forms using the item 
identification codes on the list.  A typical drainage inspection form, which includes a diagram 
showing drainage structures to be inspected, is presented as Figure A2-8.  As with inspections of the 
final cover system, detailed description of any conditions observed during the inspection, including 
the nature of the condition, approximate dimensions of the observation, location with respect to 
known reference points, etc., will also be included on the form and noted on the drawing of the 
inspection area. When photographs are taken, ID numbers of photographs taken of each observed 
condition will be included in the inspection form.      
 
Drainage structures at the Landfill include swales, culverts, gabion downchutes, downchute pipes, 
slotted inlets, drop-inlet boxes, and stormwater basins.  Any conditions that interfere with a drainage 
structure’s ability to convey and discharge stormwater flow will be noted during inspection on the 
inspection form and marked on the accompanying inspection drawing.  A tracking form (see typical 
tracking form in Figure A2-3) will be used to summarize the identified conditions and the follow-up 
actions.   
 
As listed on the inspection item list (Figure A2-2), visual inspection of the drainage system will 
address the following conditions that may interfere with a drainage structure’s ability to convey and 
discharge stormwater flow:    
 
Built Structures (swales, swale embankments, gabion downchutes, service spillways, emergency 
spillways) 
 

• Discontinuation/Erosion/Breakage of Structure 
• Damage Due to Vandalism 
• Damage Due to Overgrown Vegetation 
• Damage Due to Other 
• Settlement 
• Vertical/Horizontal Misalignment 
• Reverse Pitch/Ponding 
• Washouts into Swale 
• Washouts out of Swale 
• Others 

 
Prefabricated Parts (downchute pipes, slotted inlets, culverts) 
 

• Blockage /Clogging by Vegetation 
• Blockage/Clogging by Sedimentation 
• Blockage/Clogging by Debris 
• Vertical or Horizontal Misalignment 
• Breakage/Damage Due to Wear 
• Breakage/Damage Due to Vandalism 
• Other 

 



Figure A2-8
FRESH KILLS LANDFILL POST-CLOSURE MONITORING AND MAINTENANCE OPERATIONS

DRAINAGE INSPECTION FORM

Inspector Name Date Quarterly Inspection Storm Event Inspection Other Inspection
YEAR / QUARTER

Swale Q1 2001-D-34-SWQ1-
Section 3/4 Basin 'Q' 2001-D-34-BASINQ-
Landfill Section Inspection Form # Temperature Last Rain Event Extreme Weather Cond. Time Finish 

* CHECK BOX IF NO CONDITIONS WERE DETECTED

R E C O R D     C O N D I T I O N S     O F     S W A L E    Q 1

CONDITION NO. : 2001-D-34-SWQ1- CONDITION NO. : 2001-D-34-SWQ1- CONDITION NO. : 2001-D-34-SWQ1- CONDITION NO. : 2001-D-34-SWQ1-
ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): 
Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions:

Photo/attach. #: Photo/attach. #: Photo/attach. #: Photo/attach. #: 

H. P. V6

    V36 S W A L E   Q 1 V11 V4 V2   PIPE Q2

INLET  Q-3

SWALE Q2

A C C E S S R O A D EW-43

  PIPE Q3

  V31   EW-35   EW-36 V20 EW-37 EW-38   EW-39   EW-40  EW-41   EW-42

   INLET Q-4

EW-34 SWALE H. P. SWALE  F5

  PIPE Q4

M A I N R O A D M A I N R O A D

      R E C O R D   C O N D I T I O N S     O F     B A S I N    'Q'

Intake CONDITION NO. : 2002-A-34-BSQ- CONDITION NO. : 2002-A-34-BSQ- CONDITION NO. : 2002-A-34-BSQ- CONDITION NO. : 2002-A-34-BSQ-
ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): ITEM NO. (from list): 

 Overflow Spillway Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions: Location/ Description / Dimensions:

Riser Pipe

Outlet Str.
Photo/attach. #: Photo/attach. #: Photo/attach. #: Photo/attach. #: 

BASIN 'Q'

outlet pipe
This form shall be approved by the assessment engineer after completion by inspector        ASSESSMENT ENGINEER   INITIALS

 Time StartInspection Area
Designation

inspect forms-chechtrackFCdrain-1204.xls
Issue Date: 12/13/02 USE ADDITIONAL SHEETS, AS NECESSARY:  SHEET NO. ______OF ______
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Water Flow Obstructions 
 

• Disturbance by Vegetation 
• Disturbance by Sedimentation 
• Disturbance by Debris 
• Disturbance by Other 

 
Information to be recorded on the drainage inspection form will be similar to that recorded during 
final cover inspections, as detailed in Section A2.2.1.  The location of each condition will be marked 
on the accompanying drawing of the inspection area. When photographs are taken, ID numbers of 
photographs taken of each observed condition will be included in the inspection form.      
 
Findings from drainage inspection forms will be transferred to tracking forms during the assessment 
phase.  As shown on the typical tracking form included as Figure A2-3, the follow-up action level 
for each identified condition will be determined by the assessment engineer and included on the 
tracking form.   
 
A2.3.2 Drainage System Maintenance   
 
The overall objective of any maintenance of the drainage system will be to maintain the integrity of 
drainage structures to ensure positive drainage.  Any repairs to the drainage system will be made 
based on recommendations issued during the assessment stage.  Repairs to drainage structures will 
be made in accordance with design specifications or as otherwise determined by the assessment 
engineer.  For instance, in the case of a severe washout of a grass or geosynthetic-lined swale, the 
appropriate remedy may be to line the swale with rip-rap. In general, the materials used for repair of 
a drainage structure will match the materials used during original construction of the structure.  If 
the material originally specified is no longer available, the material used for repairs will match the 
performance of the original.   
 
The critical maintenance items for the drainage system can be separated according to structure 
into the following components: 
 

• Swales (see Section A2.3.2.1) 
• Gabion Downchutes and Drop-Inlet Boxes (see Section A2.3.2.2) 
• Prefabricated Parts (Downchute Pipes, Slotted Inlets, and Culverts) (see Section 

A2.3.2.3) 
• Stormwater Basins (see Section A2.3.2.4) 

 
A2.3.2.1  Swales 
 
The overall objective of swale repairs will be to restore the functioning of the swale to ensure 
positive drainage.  Guidelines for repair of typical conditions associated with swales are discussed 
below; however, the assessment engineer may determine that other repair methods are more 
appropriate based on specific field conditions.   
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Settlement of Swale Structure 
 
If the swale embankment has settled such that its ability to convey drainage is compromised, the 
swale embankment will be rebuilt according to original design specifications, unless otherwise 
determined by the assessment engineer.   
 
Erosion  
 
For erosion rills that are less than 6 inches in depth and vegetated, no action will be required.  Other 
erosion washouts will be repaired in accordance with final cover specifications or as otherwise 
determined by the assessment engineer.  Erosion control measures, such as hay bales, silt fences, jute 
mesh, mulch, or other appropriate materials, may be installed as necessary above the area to be 
repaired to help control erosion until the repair is completed and the swale surface is restored to 
original design conditions (i.e., vegetation is re-established or rip-rap is replaced).     
 
If a section of the swale embankment has been eroded such that the swale’s ability to convey 
stormwater flow is compromised, the swale embankment will be restored to design conditions or as 
otherwise determined by the assessment engineer.   
 
Standing Water 
 
If ponding is caused by accumulated material or other blockage, the obstruction will be removed and 
the swale surface will be restored to original design conditions as necessary.  If standing water is 
observed and no obstruction is present, it may indicate differential settlement.  In cases when 
ponding is greater than 6 inches deep and extends for more than 25 feet, the swale will be regraded 
to drain in conformance with minimum and maximum design grades. 
 
Overgrown Vegetation 
 
Trees or brush growing in a swale that block the flow of drainage or compromise the integrity of the 
swale structure will be cut.  After the vegetation is cut, the swale surface will be restored to original 
design conditions as necessary.   
 
Vandalism 
 
Vandalism that impedes flow or otherwise interferes with proper functioning of the swale will be 
restored to original design conditions or as otherwise determined by the assessment engineer. 
 
A2.3.2.2  Gabion Downchutes and Drop-Inlet Boxes (Sections 1/9 and 6/7) 
 
The major objective of repairs to gabion downchutes and drop-inlet boxes will be to restore the 
structure’s integrity so that stormwater flow is effectively conveyed from the swale to the 
stormwater basin.  Maintenance guidelines for typical conditions observed at gabion downchutes and 
drop-inlet boxes are discussed below; however, the assessment engineer may determine that other 
repair methods are more appropriate based on specific field conditions.   
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Discontinuation or Breakage of Structure 
 
Any discontinuations or breakage of downchutes or drop-inlet boxes will be repaired to match 
design conditions.  For example, if gaps or voids are observed within gabion structures, additional 
stone will be placed in gabion baskets to restore the profile of the structure.  Broken gabion baskets 
will be repaired or replaced as necessary, unless otherwise determined by the assessment engineer.   
 
Deformation/Undermining of Structure 
 
If the gabion structure is deformed or if a gap is observed underneath the structure, as a result of 
either settlement or erosion, the structure will be repaired as necessary to restore its integrity. 
 
Blockage 
 
If accumulated material is observed restricting flow in the downchute or drop-inlet structure, the 
material will be removed.  After the material is removed, the surface of the structure will be restored 
to original design conditions as necessary, unless otherwise determined by the assessment engineer.   
 
Overgrown Vegetation 
 
Trees, brush, or other overgrown vegetation that impedes flow of stormwater through the downchute 
or drop-inlet structure will be removed as necessary.  If necessary, additional stone will be placed in 
gabion baskets to restore the profile of the structure. 
 
A2.3.2.3  Prefabricated Parts (Downchute Pipes, Slotted Inlets, and Culverts) 
 
The overall objective of repairs to downchute pipes, slotted inlets, and culverts will be to restore the 
integrity and functioning of the structure to ensure positive drainage.  Maintenance guidelines for 
typical conditions associated with downchute pipes, slotted inlets, and culverts are discussed below; 
however, the assessment engineer may determine that other repair methods are more appropriate 
based on specific field conditions.   
 
Blockage or Clogging 
 
Blockage or clogging of pipes and inlets may be caused by vegetation, sedimentation, or 
accumulated material.  In each of these cases, if the blockage restricts flow of stormwater through 
the pipe or inlet, the material causing the blockage will be removed and disposed of appropriately.  
After the blockage is removed, soil or other material may be placed as necessary around the inlet or 
outlet of the pipe or slotted inlet. 
 
Vertical or Horizontal Misalignment 
 
If misalignment of the pipe or inlet restricts the flow of stormwater, the pipe will be re-aligned as 
necessary to restore proper flow.  Repair may involve excavation and repair of the downchute pipe, 
slotted inlet, or culvert, and shortening or lengthening of the downchute pipe or culvert if necessary. 
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Breakage or Other Damage to Structure 
 
Breakage or other damage to downchute pipes, inlets, or culverts may result from wear, vandalism, 
or other factors.  In case of such breakage or other damage, the structure will be repaired or replaced 
as necessary to restore proper functioning.   
 
A2.3.2.4  Stormwater Basins 
 
The overall objective of maintenance of stormwater basins is to preserve the basins’ capacity to 
receive and discharge stormwater flow from a 25-year storm.  Maintenance guidelines for typical 
conditions associated with stormwater basins are discussed below; however, the assessment engineer 
may determine that other repair methods are more appropriate based on specific field conditions.   
 
Basin Intake 
 
Excessive build-up of silt or other material at the basin intake that significantly impairs the basin’s 
capacity to receive stormwater flow will be removed.   
 
Service Spillway/Emergency Spillway 
 
Damage to the service spillway (i.e., riser pipe) or emergency spillway that significantly impairs the 
basin’s capacity to discharge stormwater flow will be repaired.  The nature of repair will be 
determined by the assessment engineer. 
 
Accumulations in Basin 
 
Accumulations of material (e.g., silt) inside basin that significantly impair the basin’s capacity to 
convey stormwater flow will be removed as necessary to restore flow.  Material removed will be 
properly disposed of away from the basin. 
 
Outlet Structure 
 
If blockage or damage is observed in the outlet structure, the blockage will be removed or damage 
repaired as necessary to restore the basin’s ability to discharge flow.   
 
A2.4  CONTINGENCY PLAN FOR FINAL COVER AND DRAINAGE SYSTEMS 
 
Contingencies associated with the final cover system may include major erosion problems, 
significant differential settlement, and fire.  Responses to erosion and settlement problems are 
addressed in Sections A2.2.2.4 and A2.2.2.6, respectively.  Contingencies involving major erosion 
problems or significant differential settlement generally will require major repairs. As discussed in 
Section A2.1.3, DSNY will notify NYSDEC of all conditions that are determined to need repair.  
DSNY will provide a 60-day NYSDEC response time for major repairs.    
 
In cases of fires at the landfill, including ground fire, the New York City Fire Department will be 
notified.  Once the Fire Department has fully extinguished the fire, the final cover will be inspected 
for the extent of damage.  Areas where vegetation has been destroyed will be reseeded during the 



X:\Freshkills\Finished Post-Closure Monitoring MOM\Source for Post-ClosureMonitoring-MOM\attach_2.doc 
Issue Date: 12/13/2002 

Attachment 2-17

current or next planting season, as discussed in Section A2.2.2.1, above.  If seeding is not possible 
due to seasonal constraints, erosion control measures, such as hay bales, silt fences, jute mesh, 
mulch, or other appropriate materials, may be installed above the sparsely vegetated area to help 
control erosion until such time as vegetation can be established.  
 
A2.5  REPORTING AND RECORD KEEPING 

 
Quarterly inspection reports and documentation of maintenance work will be maintained in the 
facility operating record.   Records will include inspection forms, tracking forms, and related 
material that will include, at minimum, the information below:  

 
• The date of each inspection. 
 
• The name of the inspector. 

 
• A description of the landfill features inspected. 

 
• A description of any conditions observed during the inspection, including the nature of 

the condition, approximate dimensions of the observation, location with respect to known 
reference points, etc. 

 
• The date and nature of any remedial actions implemented or repairs made as a result of 

the inspection. 
 
Monitoring and maintenance drawings may be modified to reflect changed site conditions, as a result 
of maintenance activities or findings during field inspections.  Any changes to the monitoring and 
maintenance drawings will be entered into the facility operating record.  The monitoring and 
maintenance drawings current as of submittal of this Manual are bound separately with this 
attachment. 
 
DSNY will retain records of all monitoring information (e.g., copies of field inspection notes, 
photographs, repair records, and other documentation) for at least seven years, in accordance with 
360-1.14(i)(4).  As stipulated in 360-2.15(k)(8), results of quarterly inspections and inspections after 
major rainfall events (5-year storm or greater) will be submitted to NYSDEC as part of the 
Landfill’s registration renewal report as described in 360-2.15(1)(4). 
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