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CLOSURE
REQUIREMENTS:
FEDERAL AND STATE




Federal Closure Requirements

40 CFR 8258.60 (a) Closure Criteria

1) Designed to minimize infiltration and erosion

2) kXhe base liner system or natural subsoils present, or k < 1x10->cm/sec,
whichever is less;

3) a 18” (min.) of earthen material and (min.) 6” of earthen material that is
capable of sustaining native plant growth.

40 CFR 8258.60 (b) Closure Criteria

Director of a State program may approve an alternative, equivalent final cover
design

SMITH+GARDNER
@




40 CFR 8258.60 (c) Closure Criteria

O/0 must prepare a written closure
plan to include:

* A description of the construction
methods and procedures;

« Cost estimate of the largest open
(unclosed) area of the MSWLF at any
time during the active life;

e Estimate of the volume of waste over
the life of the site

e Schedule for closure
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40 CFR 8258.60 (d - j) Closure Criteria

0O/0 must:

Notify the State of intent to close

Begin closure within 1 year of last waste. Extensions may be granted by the
State Director

Complete closure within 180 days of beginning. Extensions may be granted by
State Director

Certification of closure work
Deed notation/recordation (in perpetuity) of the landfill and use restrictions
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 Federal Closure Requirements

40 CFR 8258.71 (a) (Financial Assurance For Closure)

« Written estimate (3" party) to close the largest area (operating record)
e Annual inflation adjustment

* Amend for changes in the plan or conditions

e Estimate reduced if excessive

40 CFR 8258.71 (b) (Financial Assurance For Closure)
» Establish Financial Assurance
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TDEC Rules 0400-11-01-.01(2) - Definitions

« “Closed portion” means a formerly active portion of a landfill which
has undergone closure

« “Closure” means the taking of those actions at the termination of
disposal operations which are necessary to finally close the disposal
facility or disposal facility parcel.

SMITH+GARDNER
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Tennessee Closure Requirements

TDEC Rules 0400-11-01-.03(2)(b) — Closure Plan

 Written Plan

» Required activities to completely or partially
close the facility (phases)

« Schedule for closure (partial and final)
* Closure cost estimate
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L ~ Tennessee Cls'u'reRequirementS —

TDEC Rules 0400-11-01-.03(2)(c) — Closure Plan

* Resubmittal of new (updated) plan every 10 years (from original permit or most
recent modification.

e Minor permit modification
— Itemized closure/post-closure estimate recalculating maximum amounts
— Updated the phased development plan
—  Minimum closure areas updated to reflect planned partial closures
— Separate long-term custodial care cost estimate (not included in Financial Assurance)

* Plan amendments — to revise the plan requirements for TDEC consideration
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TDEC Rules 0400-11-01-.04(8)(c) — Closure Schedule

e Required 60 day notification

* Begin Cap within 90 days (after achieving final
grade)

« Complete cap within 180 days (after achieving
final grade)

* Unless the Commissioner allows otherwise
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 Tennessee Closure Requirements

TDEC Rule 0400-11-01-.04(8)(c): Closure Standards
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TDEC Rule 0400-11-01-.01(2): Definitions

* “Financial assurance refers to a financial arrangement between the operator and
the state which guarantees the availability of funds which the Commissioner may
use to close and provide post-closure care to a landfill if the operator fails to
properly execute his responsibilities under the Act, to include the requirements
of these rules and the terms of this permit.”

Applicability
Disposal facilities in operation on or after

March 18, 1990

SMITH+GARDNER
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TDEC Rule 0400-11-01-.03(3)(b): Amount of Financial Assurance Required

» Established by the Commissioner based on:
— cost of operating the facility for a thirty (30) day period
+
— closure and post-closure costs
* May be adjusted as the plan is amended (>$1,000 per acre)
* New sites: (Only) initial cell
 EXxisting sites (phased): Augment for new built/operated area

* Adjusted annually for inflation (anniversary date) T SARONER
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Differences between states’ closure requirements:

State Closure Requirement

TN

Estimates are approved case-by-case by TDEC (with review/comment)
Financial Assurance is posted for new the cells (phases) before operations are allowed.
Renewals of Closure plans are required every 10 years

NC

No major differences

VA

$200k/acre default value for closure financial assurance.

GA

EPD approves maximum allowable open (constructed but not closed) area in lieu of increased
financial assurance.

PA

DEP worksheets (13) are required for permitting.

31 party documentation (pending);

Financial assurance required for entire facility building at permit issuance;
25% of the total Financial Assurance is require prior to permit issuance;
The remaining amount is paid over 10 years.
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CAPPING/CLOSURE
COSTS:
A HISTORICAL
PERSPECTIVE




- Closure Cost Estimate Variability

» Lack of cost-specific State Regulations

* Non-uniform (regulatory) review

« Lack of regulatory experience in reviewing cost estimates
« Non-standard comparison of costs for different facilities

 Economic incentives to underestimate the cost

SMITH+GARDNER
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Closure Estimate Variability
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» Lack of recent/local construction
bids for similar work

« Cost estimate software has to be
kept current and applied correctly

« Qverestimates are not helpful
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~ Challenges in Closure Cost Estimating

2010 Report by the Environmental Financial Advisory Board to the USEPA

Findings:
* Incomplete estimates: missing activities or responsibilities

* Underestimation: choosing the lower end of a cost range or “lumping” activities
that minimizes the cost of individual elements
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" Challenges in Closure Cost Estimating %

Construction market variability (“fish and lumber”)

Site factors, such as location (more urban vs. more rural)
Timing: seasonal construction periods and timing of bidding
Competition (or lack of)

Site-specifics: suitable solls

Lack of site history

Private vs. Public bidding

Engineers’ opinion of closure cost can be vastly different from a contractor’s
professional estimator’s bid

Other

SMITH+GARDNER
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 Published Historical Closure Cost Estimate

Table 9-3: Cost Range for Closure and Post Closure Activities

COMPONENT*
CLOSURE

Site Grading
Fill/Shaping

Gas Venting Layer

Clay or
Synthetic Membrane

Drainage Layer

Filter Fabric
Seeding/Fertilizer/Mulch
Drainage Downspouts
Soil/Synthetic Testing
Ditches

Sedimentation Basin

Gas Venting Trenches

Gas Venting Wells
Landscaping

Contract Supervision?:

Estimated Total

COST/UNIT

$4.00-6.00/cy
$8.00-10.00/cy

$9.00-16.00/cy
$0.50-0.80/sf

$8.00-10.00/cy

$.075-1.25/sy

$10.00-25.00/1f

$2,00-5.00/1£f
$15,000-50,000each
$6.00-10.00/1f
$50.00-60.00/1Ff
Variable

7-10% or construction
cost

COST/ACRE

$2,000-10,000%

$21,780-34,850

$3,630-6, 050

$750-1, 500

$100,000-125, 000

MDPE May 1997 Cost Recommendation

$100,000 to $125,000/Acre

Notes

1. Onagiven site, not all of the components listed may be necessary.

2. Site grading varies significantly depending on site conditions at the time of
closure.

3. Assumes full time resident inspector because of QA/AC requirements

4.  Does not include groundwater or landfill gas treatment/remediation.

LANDFILL TECHNICAL GUIDANCE MANUAL, COMMONWEALTH OF MASSACHUSETTS, EXECUTIVE OFFICE OF
ENVIRONMENTAL AFFAIRS, DEPARTMENT OF ENVIRONMENTAL PROTECTION, May 1997
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Historical Closure Costs

What'’s the actual cost per acre?

« Twenty (20) RCRA Subtitle-D partial or full site (final) closures

 Site factors, such as location (more urban vs. more rural)
— Construction Events between 1997 and 2022
— Totaling over 300 acres of closure capping
— 11 private events; 9 public events
— Sites in Tennessee, Georgia, Virginia, Pennsylvania, and North Carolina

SMITH+GARDNER
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Historical Closure Costs
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Cost Per Acre (2023 $)
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Economies of Scale?

* Reviewed cost data from caps
ranging from 2 AC up to 40 AC

e Costs normalized to 2023%

 No correlation identifiable
between closure event size
and cost per acre

 Lowest costs from 1997 and
2010-2015
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 Historical Closure Costs

Distribution of Cost Data S
= o $465,000
« 1 of closure costs evenly distributed between $181,000/AC g s ——  $400,000
and $279,000/AC. N |
Median cost is $225,000/AC S 8 | $279,000
;‘ S $225,000
*  Lowest ¥ of capping costs range between $162,000/ACand 3 % ] $181.000
O ’
$181,000/AC ——  $162,000
*  Upper Y% of capping costs range between $279,000/AC and =
$465,000/AC
 One (1) outlier at $465,000/AC SMITH-+GARDNER
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Cost Per Acre ($)
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Cap Costs v Inflation

« Inflation projection backwards
from median cost all cap
events in 2023$ ($225,000)

 Lowest costs from 1997 and
2010-2015

»  Site-specific constraints will
apply variability to actual
construction costs.
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 Take-Aways from Closure Experience

1. Cap Events are generally more difficult than liner (cell) construction:

Fixed (base) anchor trench tie-in (3-D)

Leachate management (toe drain)

Staging work to manage access and storm water
Waste relocation (not uncommon)

Lack of significant earthwork

Geometries are almost entirely slopes (i.e., no large base or top areas)

SMITH+GARDNER
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3. Contractor experience in cell construction does not translate to capping

4. Stability of the cap/cover is ALWAYS important

Kernersville, NC failure: LFG system shut-down

5. Cap drainage is critical

Pennsylvania site failure: poor drainage
Metro Davidson failure: drainage, slope, storm event

6. Complications from the LFGCCS

7. Settlement and When to Cap

SMITH+-GARDNER
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Rule 0400-11-01-.04(6)(a)(6): When final cover grades are achieved

Operational Considerations

— Stormwater management

— Access and lost site capacity due to settlement (recapture lost AS)

Design Considerations

— Phasing and future slope/cap tie-ins

— (Future) site expansions

Financial Implications

— Delaying the expense

LFG System Development

— Improved collection efficiency with closed areas SMITH+GARDNER
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POST CLOSURE
REQUIREMENTS:
FEDERAL AND STATE




" Federal Post-Closure Requirements

40 CFR 8258.61: Post-Closure Care Requirements

» Post-closure care must be conducted for 30 years, (unless increased
or decreased by the state agency), and consist of at least the
following:

— Maintain the cover

— Manage leachate

— Monitor groundwater

— Maintain and operate the landfill gas system

SMITH+GARDNER
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~ Federal Post-Closure Requirements

40 CFR 8258.61: Post-Closure Plan

« Written plan describing:

Monitoring & maintenance activities and frequency
Facility contacts

Planned uses of the property during post-closure
Notification of a plan (in operating record)
Notification when the care period ends (certified)
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N Federal Post-Closure Requirements -

40 CFR 8258.72 (a) (Financial Assurance For Post-Closure Care, PCC)
« Written estimate (3" party) to conduct PCC

» Based on the most-expensive costs

* Annual inflation adjustment

* Amend for changes in the PCC plan or conditions

» Estimate reduced if excessive

40 CFR 8258.71 (b) (Financial Assurance For Closure)
« Establish Financial Assurance (continuous)

SMITH+GARDNER




TDEC Rule 0400-11-01.01(2): Definitions

* “Post-closure care” refers to the taking of those actions after closure
of a disposal facility or a disposal facility parcel which are necessary
to meet the post-closure care requirements of paragraph (8) of Rule
0400-11-01.04.

« “Post-Closure care period” means the period of time following closure
of the landfill or landfill parcel during which the operator must
perform post-closure care.

SMITH+GARDNER
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TDEC Rule 0400-11-01.03(2)(b): Post-Closure Plan

= e

« Written plan e

 Groundwater and surface water
monitoring/frequency

e Contact information
e Post-closure cost estimate

* Planned uses of the property during post-
closure
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TDEC Rule 0400-11-01.03(2)(c): Closure/Post-Closure Plan

Tennessee Post-Closure Requirements

« Resubmittal of new (updated) plan every 10 years (from original permit
or most recent modification

e Minor permit modification

Itemized closure/post-closure estimate recalculating maximum amounts
Updated the phased development plan

Minimum closure areas updated to reflect planned partial closures

Separate long-term custodial care estimate (not included in Financial Assurance)

* Plan amendment to revise the plan requirements for TDEC
consideration SMITH+GARDNER




Tennessee Post Closure Reqmrements

TDEC Rule 0400-11-01.04(8)(d-f): Post-Closure Plan Standards

* Post-closure care continues for 30 years after final site closure

» Activities for closed areas:
— Maintain cover
— Maintain drainage features
— Maintain and monitor leachate management systems
— Maintain and monitor landfill gas collection and control systems
— Maintain and monitor groundwater and surface water

« Certification at end of post-closure care period
e Deed notification SMITH+GARDNER




~ Tennessee Post-Closure Requirements

TDEC Rule 0400-11-01.03(2)(b)(2)(vi): Long-Term Custodial Care

* Written, long-term custodial care, (50-year period) beginning upon completion of
the post-closure period

« Facilities with synthetic components in the final cover system must include an
analysis of the life cycle of such components.

TDEC Rule 0400-11-01.03(2)(c)(4): Long-Term Custodial Care

« Separate itemized cost estimate for L-T care activities (not included in financial
assurance for the facility)

SMITH+GARDNER
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Differences between states’ post-closure requirements:

State Post-Closure

N » Renewals of Post-Closure plans/costs are required every 10 years.
» Long-term custodial care plan/costs required for 50 years after the PCC period.
e Requires additional $2MM (min.) Potential Assessment and Corrective Action amount
NC (not reduced).
» Long-term custodial care not regulated.
VA » Long-term custodial care not regulated.
GA » Post-closure cost may not be reduced annually by cost of work performed the prior year.
» Long-term custodial care not regulated.
PA » Long-term custodial care not regulated.
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Historical Post-Closure Costs

This page intentionally left blank
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~ CASE STUDY: POST-
CLOSURE INSPECTION,
INDUSTRIAL LANDFILL
FINAL SITE CLOSURE
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~ Site Information

Two (2) 50-year old waste wallboard monofils
Stopped accepting off-spec wallboard in ~1990

Closure Plan
— Submitted to Regulatory in April 1995
— Approved by Agency in December 1997.

SMITH+GARDNER
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e 4 acres
* 60 feet of relief
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e 10 acres
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OTE:
. TOPOGRAPHIC CONTOURS PRESENTED ON

THE EAST AND WEST WASTE WALLBOARD
PILES REPRESENT THE TOP OF FINAL
COVER OF THESE CLOSED AREAS.

~ 1. OVERALL TOPOGRAPHY FROM AERIAL

SURVEY BY KUCERA INTERNATIONAL INC.
WLLOUGHBY, OHIO, DATE OF AERIAL
PHOTOGRAPHY 2/21/04, WTH FIELD
UPDATES IN ACTIVE AREAS DATED

8/21/06.
. AS-BUILT TOPOGRAPHIC MAPPING,

DRAWNG TITLED "ASBUILT EAST WASTE
PILE” AND "ASBUILT WEST WASTE PILE",
PREPARED 11/12/98 BY DONAN
ENGINEERING CO. INC.
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