
Monitoring and Maintaining 
Closed Landfills in NH

FACILITY MANAGERS, 
PART III



Why are you 
here? •Build your resume & 

accumulate professional 
development hours.

•Required by law and NH 
Solid Waste Rules.



Why this Workshop?
•Provide you with more 
information on the 
hazards of closed landfills

•Introduce the concepts of 
managing and 
maintaining closed 
landfills in NH

•Offer suggestions on how 
to discuss information 
with consultants and 
understand analytical data

Closed Landfills



Today’s Agenda

• Old Landfill Basics

• Inspections & Reporting
• Activity: Inspections

• Groundwater 101
• Understanding and maintaining  your monitoring permit

• The G.Y.S.T.

• Q&A



Why Does this Matter to You?
• You have a closed landfill
• It is permitted
• Why?

• Landfills are forever.  The waste still exists….remember this is waste from 
your parents, grandparents, AND businesses.

• Monitoring this landfill for the last 30 years AND you will need to 
continue to monitor and provide financial assurance for a rolling 30 
years.

• Why do we really care?
• Anyone heard of PFAS?  One example of thousands of emerging 

contaminants!



Solid Waste Management Bureau
New Hampshire Department of Environmental Services

“Old” Landfill Basics



• Brief History
• Landfill Design Basics
• Why Closed Landfills Still Matter



Pre-1970s

• Open Dumps

• Burn Dumps



Federal legislation in 1960s-70s
• Clean Air Act
• Solid Waste Act

New Hampshire changes
• 1969-1972 NH Solid Waste Laws & Regulations
• 1981 Solid Waste Management Act 

(currently RSA 149-M)



Late 1980s - State made it a priority to close unlined solid waste landfills    
1994 - NH Legislature established the Grant Program 

“In recognition of the potential for harm to both public health and the environment 
which can result from an unlined solid waste landfill that has not been properly 
closed… it is hereby declared to be the policy of this state to encourage 
municipalities to close all unlined solid waste landfills…” 

~RSA 149-M:41



1990s – Majority of unlined solid waste landfills closed

2013 – Last unlined municipal solid waste landfill closed

Today – Approximately 300 closed landfills in NH



Gas Probe

Groundwater 
Well

Leachate

Cap
Gas Vents

Landfill Gas

Waste



Gas Probe

Groundwater 
Well

Leachate

Cap
Gas Vents

Landfill Gas

Waste



Waste

Soil
Topsoil & Grass

Waste

Soil

Loam & Seed

Loam & Seed

Sand

Sand

Soil

Clay
Landfill Gas 
Collection

Geomembrane

Soil CapGeomembrane or 
“Plastic” Cap

Not A Cap / 
Maybe It’s A Cover

Waste





(a) No permit issued by the department to a town with a population of 5,000 persons or fewer shall 
require the town to clean up an inactive, municipally-owned, unlined landfill (inactive facility) if the 
town:

(1) Monitors the inactive facility in accordance with requirements established in
RSA 485-C and RSA 149-M and rules adopted by the department.

(2) Continues to show, through monitoring devices, that the inactive facility is having no adverse 
impact, as defined in rules adopted by the department, on the environment.

(3) Has obtained approval of a closure plan from the department by January 30 of the calendar 
year in which the facility is scheduled to close by the department.

(b) A town which complies with the requirements of subparagraph (a) shall not lose grant funding for 
which the town is eligible under this chapter.

(c) This paragraph does not apply to those facilities governed under the terms of 40 CFR 258.



BASIC DESIGN:
IT’S A CONTAINMENT SYSTEM!
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Poorly maintained containment systems can leak, leach, breach…

Negatively impacting water, soil, and air quality.
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Protect your 
investment

A little now 
saves big later

Reduce 
potential 
liability



• Landfills are a containment system for waste.

• Unlined landfills rely on the cap.

• Waste is a mix of discarded or abandoned household, business, 
mining, agricultural, and industrial materials.

• Without periodic inspection, monitoring, and routine 
maintenance, we can not assume these containment systems 
(i.e., the cap) will continue to function adequately forever.



• Brief History
• Landfill Design Basics
• Why Closed Landfills Still 

Matter



Solid Waste Management Bureau
New Hampshire Department of Environmental Services

Inspections & Reporting



• Closure Plan
• Inspections
• Performance Standards
• Reporting



• Follow your closure plan

• Regularly inspect, monitor, and 
maintain your landfill

• Inspect at least 2x per year

• Maintenance includes repair



A. General Site Conditions

B. Stormwater System Conditions

C. Decomposition Gas Control Systems

D. Cap (Cover) Conditions

E. Leachate Collection and Leak Detection Systems

F. Other Site-Specific Features

Action Items for each
area of inspection



A. General Site Conditions



General site conditions include:
• Access

• Signage

• Monitoring systems

• Other activities occurring



Check the following:

• Is access restricted?

• Are there weather resistant signs?

• Are access roads in good condition?

• Are other activities occurring at the 
facility?

• Are groundwater monitoring wells in 
good condition?

• Are surface water monitoring points in 
good condition?



Not maintaining the site properly may lead to:

• Trespassing

• Vandalism

• Inaccessible monitoring systems

• Contamination of monitoring systems

Action Item



B. Stormwater
Management Systems



Stormwater management systems include:

• Swales

• Berms

• Culverts

• Detention basins



Check the following:

• If detention ponds maintained

• If culverts are free of obstructions

• If drainage swales are unobstructed

• If berms, benches are in good condition

• If there is evidence of erosion

• If channels are protected to prevent scour

• If swales have positive drainage

• If storm drains are in good condition



Not maintaining the stormwater management system properly 
may lead to:

• Uncontrolled ponding/flooding

• Damage to cap

• Excess leachate generation

• Erosion/washouts



C. Decomposition Gas 
Control Systems



Decomposition Gas = Landfill Gas

Landfill gas is created as wastes break down, and is 
typically composed of methane, carbon dioxide and trace 
amounts of VOCs

Gases migrate along the path of least resistance, 
including laterally through soil

Gases must be controlled to prevent hazards to human 
health and safety, and the environment.



5% 15%

LEL = Lower Explosive Limit
UEL = Upper Explosive Limit



Gas shall be controlled to not exceed:

>25% of the LEL for methane
in structures on or off-site

>50% of the LEL for methane
in the soil at the property line



If there is an exceedance:

• Notify NHDES immediately

• Implement contingency procedures to ensure protection of 
public health and safety

• Troubleshoot to determine the issue and re-establish control

DATE
% LEL

WELL 1 WELL 2 WELL 3 WELL 4 WELL 5

2014 NP NP NP NP NP

1/16/2015 NT NT NT NT NT

12/18/2015 3 100 24 100 39

NP = Not provided to engineer
NT = Not tested



Decomposition gas control systems include:

• Active System = Gas Extraction Wells

• Passive System = Gas Vents

Also includes your monitoring devices:

• Gas probes

• Indoor air quality monitors



Check the following:

• If extraction wells or passive 
vents are in good condition

• If soil gas probes are in good 
condition

• If indoor air quality monitors are 
working

• If there are any landfill odors

• If there is evidence of stressed 
vegetation



Not maintaining the decomposition gas control 
system properly may lead to:

• Build up of explosive gases in

• The landfill

• Site structures

• Utilities

• Homes

Action Item



D. Cap (Cover) Systems



Engineered Cap or Soil Cover is what protects the waste 
containment system



Check the following:

• Uniform settlement

• Slope promotes runoff

• Mowed regularly

• Evidence of erosion

• Vegetative layer in good condition

• Damage from unauthorized access

• Damage from burrowing animals



Not maintaining the cap properly may cause:

• Difficulty in assessing the cap condition

• Difficulty mowing

• Damage to engineered cap by roots

• Exposed waste from toppled trees

• More expensive to repair cap

Action Item



E. Leachate Collection &
Leak Detection Systems



System includes:

• Leachate collection systems
• Typically consist of a drainage layer, pumps, tanks, and sampling ports;
• Are located above the liner; and 
• Take the leachate out of the waste containment system.

• Leak detection systems
• Typically consist of a drainage layer, pumps, tanks, and sampling ports;
• Are located below the liner; and
• Are used to check for leaks of the waste containment system.



For landfills with systems, check:

• If the system is functioning properly
• If the on-site storage is intact and adequate

• Confirm that the leachate is removed (1 foot rule)
• Confirm that the leachate is disposed of regularly

All landfills, check for:

• Leachate breakouts and seeps



Not maintaining these systems may lead to:

• Leachate spills / breakouts

• Groundwater contamination Is it natural?



F. Other Site-Specific 
Features



• For each area of inspection previously discussed, consider site-specific 
features

Examples: Catch basin designations

Particulars about a detention pond

• Any other site-specific features may need an additional section

Examples: Retaining walls

Geothermal systems

Other monitoring systems (e.g., geotechnical)

Post-closure uses



Action Items



• Inspections help you:
protect people 
by identifying action items
required to maintain the closure system.

• List your action items and a general timeframe for repair.

• In your next annual report, tell us what you did, how you did it, and 
send photos/documentation.

• Didn’t get to it?  Tell us when you will.



A)  General Site Conditions

B)  Stormwater System Conditions

C)  Decomposition Gas Control Systems

D)  Cap Conditions

E)  Leachate and Leak Detection Systems

F)  Other Site-Specific Features

Action Items for each area of inspection



Inspection 
#1

Inspection 
#2

Annual
Post-Closure 

Report



1. Facility Identification

2. Permittee Information

3. Contact Person

4. Summary of Inspection Findings

5. Action Item Summary

6. Summary & Assessment

7. Additional Information

Due: March 31 for the 
previous calendar year

ANNUAL POST-CLOSURE



6. Summary and 
Assessment
Due:  March 31 of Every Year



• Summary of inspection, maintenance and monitoring, 
including:
• All environmental monitoring performed
• Relevant emergency, unexpected or unusual events

• Assessment of facility’s status [Ref. Env-Sw 1105.14(f)]:
• Evaluation of environmental monitoring data and 

information
• Statement by a qualified professional engineer

• ID if achieving performance expectations

• Whether adjustments to post-closure care are recommended

Due: March 31



7. Additional Information
Other Activities



• Add anything not already addressed

• Good time to tell us if there are changes:
• Contact person
• Mailing address
• Telephone number

• Other activities occurring on or near landfill:
• that are not regulated by the solid waste rules, and/or
• that are permit-exempt

Change 
Happens





Goal: To achieve the “performance standards” in the 
NH Solid Waste Rules:
• Stop generating leachate,
• Stop generating decomposition gases like methane,
• Achieve maximum settlement,
• Remove harmful impacts to air and water, and
• Remove threat to human health and the environment.

Env-Sw 807.04

“Performance Standards”



Due: March 31



Compliance
Law/Rules/Permit
Refresher
Action Plan

Information
Data Collection
Legislative Reporting
Public Inquiries

Due: March 31

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiKhrn3reXTAhUE5oMKHY10DTQQjRwIBw&url=http://www.dividendinvestor.ee/2016/12/25/vaart-abivahend-usa-dividendiaktsiatesse-investeerijale/&psig=AFQjCNGJiH57cjC7tAeT1IewzzWi08Fbew&ust=1494506793886597


Due: March 31



• The signature is an affirmation that:
• The material and information submitted is correct 

and true to the best of your knowledge

• That the person signing is duly authorized to sign 
for the permittee

Due: March 31



Submitting Reports
 Electronic:

Needs to be in PDF
Submit through NHDES OneStop

(https://www.des.nh.gov/onestop/) 
Site Code:  1 2 3 4 5 6 7 8 9

 Paper: Solid Waste Management Bureau
NHDES
PO Box 95
Concord, NH 03302

Due: March 31

https://www.des.nh.gov/onestop/


• Landfills are a waste containment system

• Follow your landfill’s closure plan:

• Inspect, Monitor, Maintain, and Repair your landfill

• Report your landfill’s status to NHDES annually

• If you have questions, call us at (603) 271-2925

Don’t let a small problem become a
BIG PROBLEM!!!



Groundwater 101

Monitoring Landfills through 
Groundwater Management Permits

Jamie O’Rourke, P.G.
Solid Waste Management Bureau
New Hampshire Department of Environmental Services



Presentation Objectives

• Why monitor old landfills?
• What is a Groundwater Management Permit (GMP)?
• What does a GMP do?
• Elements of a GMP
• GMP Reporting
• NHDES Responses
• A Landfill’s Story…



Definitions
Geology - study of the earth.

Hydrogeology - geology specific to water resources.

Groundwater - water which occurs below the land surface 
(saturated zone).

Vadose Zone - zone between the land surface and the 
groundwater surface or water table (unsaturated zone).

Aquifer - soil or bedrock that yields groundwater to wells in 
usable quantities.

GMP - Groundwater Management Permit

GMZ - Groundwater Management Zone – area of monitoring 
responsibility.





Lined Unlined

Basic Landfills



Why Monitor Landfills?

• Unlined Landfills’ Waste:
– Is typically comprised of a wide range of discarded 

materials from residences and businesses.

– Was not extensively characterized during the “closure” 
process due to cost (likely would not have resulted in 
changing the presumptive remedial solution or how the 
landfill was “closed”). 

Most unlined landfills were operated before hazardous 
waste rules and regs. were implemented



Why Monitor Landfills?

• The presumptive remedial solution for unlined 
landfills was the construction and maintenance of an 
engineered cap to “contain the source of 
contamination” and thereby control future releases 
to groundwater and potential direct exposure to 
contaminants, without having to remove, treat, or 
destroy the contamination sources.



Groundwater Contaminants

• Landfill indicators - chloride, nitrate, sulfate, etc.

• Metals - arsenic, iron, manganese, etc.

• Volatile organic compounds (VOCs) – petroleum 
products (benzene, toluene, naphthalene, etc.) and 
solvents (PCE, TCE) – about 65 compounds

• Emerging Contaminants - 1,4-dioxane, PFAS (Per-
and polyfluoroalkyl substances), etc.

Drinking water standards established for most common 
groundwater contaminants



Concentration Units

• Typical concentration units are: 
– parts per million (ppm), 

– parts per billion (ppb), or 

– parts per trillion (ppt).



Why Monitor Landfills?



Why Monitor Groundwater?



How is Water Quality Monitored?

• Monitoring Wells

• Surface Water

• Seeps

• Water Supply Wells



How is Monitoring Addressed?

Groundwater Management Permit (GMP) 

• Is a vehicle by which the state administers 
groundwater quality monitoring.
– Env-Sw 807 - Landfill Closure and Capping Requirements

– Env-Sw 807.05 - Post-Closure Inspections, Monitoring, 
Maintenance and Reporting Requirements

– Env-Or 607 – GMP Monitoring Groundwater Quality 
Provisions

Goal is to protect groundwater quality



What is a GMP?

A Groundwater Management Permit (GMP) prescribes 
a program for periodic groundwater quality monitoring 
and reporting; provides for groundwater remediation 
either through active measures or natural attenuation; 
specifies performance standards for remedies, and 
describes procedures for performing site investigations 
and implementing remedial action plans.



Who has a GMP?
A responsible party shall apply for and obtain a GMP 
for any site where:

1. The discharge of a regulated contaminant at that 
site has caused and continues to cause the 
groundwater quality criteria of Env-Or 603.01 to be 
violated; or

2. An unlined solid waste landfill, regulated pursuant 
to RSA 149-M, is located.



A GMP



A GMP shall
1. Establish a Groundwater Management Zone (GMZ)

and record in property records;

2. Require implementation of measures to restore 
groundwater quality within the GMZ to meet 
groundwater quality criteria of Env-Or 603.01;

3. Control the use of groundwater within the GMZ;

4. Require monitoring of the groundwater quality 
within the GMZ; and

5. Require an evaluation of the effectiveness of 
remedial measures.



Major Elements of a GMP
• GMZ – area of monitoring responsibility 

• Monitoring conditions  
– Number of locations monitored

– Sampling frequency

– Parameters being analyzed for

• Reporting – frequency & schedule

• Additional condition for landfills
– To maintain capping system, cover, etc.

• Cover letter may address additional specifics



Duration of a GMP

• GMPs are 5 year permits
AND: 
• Permittee continues to be fully responsible 

for the conditions of the GMP even after 
expiration until it is renewed.



How long do you need a GMP?

• Env-Or 607.07(d) specifies that groundwater 
monitoring shall continue under the provisions of a 
groundwater management permit until groundwater 
contamination sources are eliminated; and 

• Env-Or 609.02(c) indicates that all sources of 
groundwater contamination must be eliminated 
before the agency issues a certificate of no further 
action.



GMP Reporting

• Data Transmittals 

AND:

• Periodic Summary Reports
– “… summarize the effectiveness of the remedial measures 

and groundwater quality within the GMZ.”



GMP Reporting

• Data Transmittals should provide
– Laboratory Report
– Tabulated Data
– Site Figure

All submittals to NHDES must include the 
required cover pages.



GMP Reporting
• Periodic Summary Reports should provide

– Brief Background / History / Site Conceptual Model

– Discuss Sampling Protocols
• How the samples were collected 

• Who took the samples 

• QA/QC procedures

• Issues or limitations  

– Discussion, review, and assessment of analytical results 
and temporal trends

– Conclusion & Recommendations



GMP Summary Reports

• Required NHDES Cover Pages



• Site Location Map

• Site Plan
– Site Features (limits of waste, buildings, roads, etc.)

– Monitoring Locations

– Groundwater Contours

Report Attachments - Figures



• Water Table Measurements

• Field Measurement Data

• Laboratory Analytical 
Results

• Cumulative: 
– Minimum of 5 years 

– May be for the full duration 
of monitoring

Report Attachments - Data Tables 



Report Attachments - Charts & Trends



Report Attachments -
Laboratory Reports



Water Supply Sampling Results
Results should be sent by the consultant to:

• The water supply owner 

• NHDES’ Waste Management Division via NHDES 
OneStop Data Provider
– As an a cc’ on the original; and/or

– Be attached to the regular submittal

A GMP may have specific requirements regarding 
reporting and submittal timelines.



Conclusions & Recommendations
“… summarize the effectiveness of the remedial measures and 

groundwater quality within the GMZ.”

• Conclusion
– What is the consultant’s analysis of the data and 

interpretation of the data and any ongoing trends? 
– Is the conceptual model still valid?
– Is the GMZ adequate?

• Recommendations
– What are the next steps?
– Continue monitoring per the GMP?
– Is additional sampling or investigation needed?



NHDES Responses
Letter, e-mail, or phone call

to the permittee

Responses may:
• Request more information or 

data
• Request additional sampling or 

analysis
• Note deficiencies or errors to be 

addressed in future submittals

Not all submittals get a 
direct  response



• Closed landfills still matter

• Tools for moving forward

• The future of our closed landfills



Jaime M. Colby, P.E.
Supervisor, Permitting & Design Review Section

Solid Waste Management Bureau
(603) 271-5185

jaime.colby@des.nh.gov

James O’Rourke, P.G.
Hydrogeologist

Solid Waste Management Bureau /
Hazardous Waste Remediation Bureau

(603) 271-2909
james.o’rourke@des.nh.gov

Solid Waste Management Bureau
(603) 271-2925

solidwasteinfo@des.nh.gov

Contact Information
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