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Kenneth B. Brezner, P.E.

Mr. Brezner is a Registered Professional Engineer with
extensive experience in all aspects of regulating materials
management, including solid waste, active hazardous
waste, and pesticides. Significant projects include project
management ranging from the closure of the entire Fresh
Kills Landfill, closure of several other major landfills,
permitting of the four New York City (NYC) Marine
Transfer Stations, project manager for the NYC Solid
Waste Management Plan, and regulating all of the solid
waste facilities in NYC.

Provides subject matter expert knowledge, regulatory
experience, and technical assistance throughout the
company for various solid waste and sewer/water projects.
Assigns and manages major solid waste and construction
projects, overseeing several technical staff.
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Agenda

History of the Fresh Kills Landfill

Structure of the Fresh Kills Landfill

Closure Progression and Dates

Original versus Later Landfill Closure Design
Implications of Proper Planning in the Closure Design
How this Case Study can help you!

PE Credit Questions
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Fresh Kills Landfill Past (1898 USGS Map)
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Fresh Kills Park—(Present)
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Fresh Kills Park—(Planned)
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Fresh Kills Landfill-History

Fresh Kills landfill began operations in 1948 and was once the world's largest
landfill, covering 1000 acres since 1970.

At the height of operations, 26,000 tons of refuse were processed daily, six days
a week.

The disposal of residential waste has occurred in four mound areas
e Section 1/9 Section 2/8

* Section 3/4 Section 6/7
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Fresh Kills Landfill-History

By an Act of the State Legislature, Fresh Kills was permanently closed to
residential waste on March 1, 2001.

Section 1/9 of the landfill was later reopened on a limited basis in 2001 to
provide for the forensic analysis of debris from the World Trade Center terrorist
attack and served as the final repository site.
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Fresh Kills Landfill-Closure Info

Section 2/8
10
14
72
28
Total Acres: 124

Phase 3/4

Total Acres: 148
Section 6/7

71.6 Acres

73.4 Acres

36.7 Acres

70 Acres

39.9 Acres

Total Acres: 291.6

Section Number

Phase #
Date of Last Waste Received

September 1, 1993
1

2
3
4
November 1, 1992
1

2
3
4

June 1, 1999

a b~ wODN PP

Closure Dates

Start

April 1, 1995

June 1, 1995
December 1, 1995
August 1, 1994

April 1, 1995

May 1, 1995
September 1, 1995
January 1, 1995

March 7, 2007
March 13, 2008
May 9, 2009
March 1, 2010
March 1, 2011

End

June 1, 1995
October 1, 1995
June 1, 1996
November 1, 1996

June 1, 1995
August 1, 1995
April 1, 1996
April 1, 1996

November 30, 2007
November 28, 2008
October 9, 2009
October 29, 2010
October 21, 2011

CCR

1st Submission

November 1, 1995
June 1, 1996
March 1, 1997
April 1, 1997

January 1, 1996
August 1, 1996
March 1, 1997
May 1, 1997

June 23, 2008
June 15, 2009
April 6, 2010
May 3, 2011
May 11, 2012
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Approval

December 24, 2013
December 24, 2013
December 24, 2013
December 24, 2013

December 24, 2013
December 24, 2013
December 24, 2013
December 24, 2013

October 11, 2011
December 9, 2011
January 20, 2012
May 9, 2012
September 24, 2012

Height
@ Closure (ft)

% of Potential

146
80%

152
75%

122
33%

Waste
Received
Million

Cubic Yards

16.5

19.9
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Fresh Kills Landfill-Closure Info

Waste
Section 1/9 March 22, 2001 except for WTC waste, which ended in July 2012 Height Received
Clay Cap @ Closure (ft) Million
Phase A: Veterns and Cubic
40 Acres Muldoon Avenue 1986 1987  August 1990 May 4, 2022 % of Potential Yards
Phase B: North of Arden
Avenue "Upgrade" August 1992 October 1993 April 1994 May 4, 2022
Phase C: Leachate Control,
Site Work and Appurtenances March 22, 2001 December 13, 2001 April 24, 2002 May 4, 2022
Muldoon Avenues April 1, 1986 November 1, 1987 August 1, 1990 May 10, 2022
Upgrade North of Arden Ave August 1, 1992 November 30, 2017  April 1, 1994 May 10, 2022
39 Acres 1MAM March 4, 2014 December 31, 2014 June 19, 2015 March 3, 2016
44 Acres 2MAC March 30, 2015 November 30, 2017 May 16, 2016 July 31, 2017
60 Acres 3 March 1, 2017 November 30, 2017 May 7, 2018 May 13, 2019
63 Acres 4 March 12, 2018 November 15, 2018 May 6, 2019 September 11, 2019
61 Acres 5 February 25, 2019 November 22, 2019 April 17, 2020 August 19, 2020
65 Acres 6 February 24, 2020 October 9, 2020 March 4, 2021 July 9, 2021
65 Acres 7 February 22, 2021 December 23, 2021  April 1, 2022 May 4, 2022
Total Acres: 437 225 76.3
Total Acres based on Total Acres of all
the CCR Reports Sections: 1001 44% Post 9/11
_
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Fresh Kills Landfill-Closure Info - Summary

Fresh Kills landfill's overall footprint is approximately 3,000 acres
Approximately 1,000 acres of the 3,000 acres is landfill landfill-capped
Buried there is approximately 145.3 million cubic yards of waste

The closures of sections 2/8 and 3/4 were solely for the closure of the landfill as
per the Consent Order between New York City and the NYSDEC

However, during the revisions of the Landfill Closure Designs for Section 6/7
and 1/9, New York City incorporated the idea of conversion of the landfill into a

world class park.
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design

New York City decided to convert the Fresh Kills Landfill into the Fresh Kills
Park

New York City ultimately planned for the NYC Department of Parks and
Recreation (NYCDPR) to take control of the Fresh Kills landfill after the
completion of the closure

NYCDPR’s Master Plan is to allow direct public access to nearly all areas of
the landfill

Additionally, the Master Plan calls for large areas that would be for vegetative
areas to promote the biota of a park

N
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design—-Cont’d

With that goal, the Landfill Closure Design was significantly altered such that all

of the landfill infrastructure would not require modification to allow for public
access

Since these changes were at the design phase, the cost was not significant
difference except for the chemical quality of the cover soils

\
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design—-Specifics |

Normal landfill closures are designed for the long-term protection of the
environment and only industrial personnel contact. This translates into:

Landfill gas wells above the surface

Cover solls at non-hazardous chemical levels

Cover soils with no planned environmental biota contact
Vegetative system assuming minimal foot traffic

Stormwater systems assuming only industrial personnel contact

Cover system is exclusively topsoil

N
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design—-Specifics Il

Fresh Kills Landfill closures for sections 6/7 and 1/9 were designed for the long-
term protection of the environment and public contact. This required the
modification of the closure design to:

* Landfill gas wells secured at the surface

Virgin cover soils were imported that meet the New York State soil cleanup
objectives, protection of public health—residential and protection of groundwater
chemical level

Cover solls allow for specific planned environmental biota contact

Cover system has public access paths and areas that allow the vegetative
system to have more than minimal foot traffic

Stormwater systems installed with physical barriers/deterrents to minimize (
public access S§
<
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design—-Specifics Il

However, the Fresh Kills Landfill closures for Sections 2/8 and 3/4 were designed
for the long-term protection of the environment and only for industrial personnel
contact. Since closure of these sections were completed prior to the decision to
convert the landfill into a park, these section must be retrofit to be upgraded for
public access including:

* Landfill gas wells reconstruction to convert them to secured at the surface

After a significant record review, broad chemical testing of the existing cover
soils to determine if those soils meet the New York State Soil Cleanup
Obijectives Protection of Public Health—Residential and Protection of
Groundwater Chemical Level

N
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Fresh Kills Landfill-Incorporating Post Closure
In Landfill Closure Design—-Specifics IV

If the soils do not meet the New York State Soil Cleanup Objectives Protection
of Public Health—Residential and Protection of Groundwater Chemical Level,
two additional feet of soil meeting this chemical standard need to be added
after soll stability confirmation is completed

The Cover System needs to be upgraded to include public access paths

The vegetative system needs to be upgraded to allow more than minimal foot
traffic

Stormwater systems needs to be upgraded to construct physical
barriers/deterrents to minimize public access

The cost for these upgrades is very significant, so much so that the upgrade
plans were abandoned

N
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Fresh Kills Landfill-Post-Closure Monitoring and
Maintenance |

The DSNY Waste Management Engineering Unit (WEU), which oversaw the
Fresh Kills Landfill, will be passing the monitoring and maintenance obligations
to the New York City Department of Parks and Recreation (NYCDPR) for them
to convert the landfill into the Fresh Kills Park, a world-class park

While the DSNY WEU is staffed with professional engineers and led until
recently by Assistant Commissioner Philip Gleason, P.E., the NYCDPR single

professional engineer had no involvement with the closure of the Fresh Kills
Landfill

N
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Fresh Kills Landfill-Post-Closure Monitoring and
Maintenance Il

This is absolutely critical because only with a complete understanding of the
closure of the landfill, in all of its complexity, and the post-closure monitoring
and maintenance, can any post-closure development be certified to the public
as not interfering or negatively impacting the landfill closure system

Additionally, the new staff will not be aware of all of the reasons for the
continued monitoring/maintenance to ensure their compliance and appropriate
time/justifications for sunsetting those requirements

If NYC continues to insist that the responsible agency be transferred until the
new staff fully understand every aspect of the Fresh Kills Landfill closure, they
should be supervised, or at least required to obtain approval from the existing
staff to ensure that all of the public health and environmental protective
systems are not compromised

N
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Incorporating Post Closure in Landfill Closure Design

In the landfill design phase, incorporating the future ability for public contact with
the long-term protection of the environmental requirements, which could include:

Landfill gas wells secured at the surface

Cover soils at New York State Soil Cleanup Objectives Protection of Public
Health—Residential and Protection of Groundwater Chemical Level

Cover soils allow for specific planned environmental biota contact

Cover system has public access paths and areas that allow the vegetative
system to have more than minimal foot traffic

Stormwater systems installed with physical barriers/deterrents to minimize
public access

N
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Additional Opportunities for Post Closure In
Landfill Closure Design

The Fresh Kills Landfill, as well as many other landfill closures, require large
amounts of virgin topsoil to be imported

Alternatively, recycling excavated soil processing facilities could produce the
appropriate chemical amount that also meets the physical cover soil
requirements

The NYSDEC 2023 Part 360 regulations could be modified to support this
beneficial reuse

The current Part 360 regulation does not include this scenario and therefore,
there could be inconsistent application of those regulations

N
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Additional Opportunities for Post Closure In
Landfill Closure Design Il

The Part 360 regulations could include a special registered facility that receives:

. Require enhanced background research for all materials proposed for acceptance

. Require enhanced tracking and is meaningfully and actually enforced

. Only New York State Fill Type 2 material

. Require enhanced waste control measures

. Require enhanced fine screening to maximize the removal of stones

. Require increased and focused chemical sampling—the current system is a balance of factors
. No retesting of chemical samples failed

. Isolation from all other excavated materials

. No required authorization for reuse at pre-approved landfill closure without limit of beneficial
material

N
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Lessons Going Forward

During the landfill closure design, include the post-closure plans to prevent the
expense and difficulty of retrofitting.

If the owner of the landfill does not have post-closure plans, the owner should
be made aware of the advantages of including post-closure plans in the design
versus post-closure retrofitting. Also, the proper post-closure uses can have
significant financial and political advantages.

Learn from other landfill closure designs that include post-closure plans.

As part of the design, maximize the potential for the reuse of materials rather
than the use of virgin materials.

Maintain the landfill closure staff through post-closure to ensure that the landfill
closure systems are not compromised by post-closure development.

X

WWW.WALDENENVIRONMENTALENGINEERING.COM WALDEN



Professional Engineering Questions #1

At the time the Fresh Kills Landfill was closed, was it the world’s
largest landfill?

* Yes
* No

* Unknown

Answer: No - The Apex Regional Landfill, located near Las Vegas, Nevada,
has been the largest landfill in the world by area since its opening in 1993

N

WWW.WALDENENVIRONMENTALENGINEERING.COM WALDEN



Professional Engineering Questions #2

How much waste did the Fresh Kills Landfill receive in millions
of cubic yards?

16.5

19.9

32.6

76.3

145.3

Answer: 145.3 Million Cubic Yards

\
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Professional Engineering Questions #3

When is the most efficient time to include the post-closure plan
In the landfill closure design?

Before waste is received

During the landfill closure design

After the last load of waste is received
During the construction of the landfill closure
After the landfill closure is constructed

Answer: During the landfill closure design

N
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Professional Engineering Questions #4

What are examples of good post-closure plans that could be
included in the landfill closure design?

Use of more chemical-level restrictive cover soil
Landfill gas well at ground level

Fencing around landfill stormwater culverts
Use of selective recycled excavated fill material
All of the above

Answer: All of the above

N
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Professional Engineering Questions #5

What is the most efficient way to transition into Post-Closure?

Maintain the staff that oversaw the landfill closure through post-closure
development

Hire the consultants who oversaw the landfill closure through post-closure
development

Transfer the responsibility to another agency with only new staff from the
previous agency

Transfer the responsibility to another agency with only a single engineer in the
new agency with no landfill experience

None of the above

Answer: Maintain the staff that oversaw the landfill closure through post-closure (
development
<
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Professional Engineering Questions #6

Who signed the final approval for the Fresh Kills Landfill?

Governor Kathy Hochul

NYSDEC Commissioner Basil Seggos

NYSDEC Division of Material Management Director David Vitale
DSNY Assistant Commissioner Philip Gleason

None of the above

Answer: None of the above

Any guesses on who did?
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Questions and Comments?

Walden Environmental Engineering

Long Island

Hudson Valley Capital District
16 Spring Street iPark 84 Campus 11 Herbert Drive
Oyster Bay, NY 11771 500 North Drive, Suite 108 Latham, NY 12110

Phone (516) 624-7200
Fax (516) 624-3219

Hopewell Junction, NY 12533

kbrezner@walden-associates.com

No Al was used to develop this presentation.
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Contact Information

KENNETH B. BREZNER, P.E.
PROJECT MANAGER lII

WALDEN ENVIRONMENTAL ENGINEERING

| PARK 84 CAMPUS 200 NORTH DRIVE, SUITE 108
HOPEWELL JUNCTION, NY 12533

OFFICE: (845) 253-8025

MOBILE: (845) 828-2955
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