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1.0

INTRODUCTION

1.1

TERMS OF REFERENCE

This Closure Plan identifies the steps necessary to completely close the Shoosmith Sanitary
Landfill at the point of the permit period when the operation will be most extensive and at the
end of the facility’s intended life. This document was prepared in accordance with the
requirements of the Virginia Administrative Code (VAC), 9 VAC 20-81-160 and the guidance in
VDEQ Submission Instruction No. 6 (SI6). This Closure Plan is a revised and updated version
of the landfill’s various historical closure plans as prepared by Joyce Engineering, SCS
Engineers, and Geosyntec Consultants, all of which have been incorporated into the facility’s
Permit at various times. The most recent version prepared by Geosyntec Consultants, dated June
/2013, was incorporated under Permit Amendment No. 14. This Closure Plan is intended to be a
comprehensive Facility-wide Plan and addresses all portions of the Landfill, specifically the
waste disposal unites identified as the Original Cell, Cells A, B, C, and Cells 1 through 28, as
well as the landfill reconfiguration incorporated under Permit Amendment No. 14. The Quarry
Waste Disposal Unit is identified as Cell 28. References are made to the landfill permit that was
in place prior to the landfill configuration by using the term “initial” (e.g., the design report is
referred to as the “initial design report”).

1.2

LANDFILL RECONFIGURATION OVERVIEW

The proposed reconfiguration involves: (i) constructing a mechanically-stabilized earth (MSE)
berm around a portion of the existing landfill for the purpose of raising the grades in that area;
and (ii) lowering of the final grades in Cells 19 through 21 such that the waste airspace decrease
in Cells 19 through 21 equals the increased airspace resulting from the construction of the MSE
berms.
The Closure Plan for the Landfill is affected by the reconfiguration in the following manner:


Final grading slopes in Cells 19 through 21 are lowered;



Final grading slopes behind the MSE berm are raised; and,



The stormwater controls within the areas affected by the reconfiguration, from the final
cover sideslope diversion berms to the sedimentation basis, are redesigned.

The following items are not affected by the reconfiguration:



Closure timeframes; and,
Posting, notifications, and certifications.

Shoosmith Sanitary Landfill
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1.3

PURPOSE OF THE PLAN

The purpose of this Plan is to present the means by which the closure of the landfill is intended
to minimize the need for post-closure maintenance and controls.
1.3.1

Post-Closure Maintenance

Post-closure maintenance and monitoring shall be performed at the Shoosmith Sanitary Landfill
for a period of 30 years after final closure, unless otherwise approved by VDEQ, for as long as
leachate is generated, or as long as monitoring conditions dictate. The final cover system
includes a vegetated 6-inch top soil layer with run-on and run-off controls. A hardy stand of
vegetation will be established along with diversion berms and storm water conveyance channels
to prevent erosion from developing on the final cover system. Periodic maintenance of these
systems will be performed to ensure final cover integrity is preserved.
1.3.2

Control of Waste Decomposition Products

On slopes flatter than 3H:1V, and on all areas within the Cell 28 waste disposal footprint limits,
the final cap will be Cap #2. This final cap will be constructed over the intermediate cover and
shall consist of 18 inches of soil with a maximum permeability of 1 x 10-5 cm/sec, a 30-mil
textured LLDPE geomembrane, a geocomposite drainage net, 18 inches of soil and a 6-inch thick
topsoil layer. The final cap section for use on the slopes equal to 3H:1V outside of the limits of
Cell 28 will be Cap #1 and consist of 18 inches of soil with a maximum permeability of 1 x 10-7
cm/sec placed over the intermediate cover, followed by a geocomposite drainage net and 12
inches of soil, of which the bottom 6 inches has a maximum permeability of 1 x 10-3 cm/sec.
Landfill gas will be actively collected by the facility's landfill gas extraction system and leachate
recirculation may continue in those areas where the practice is allowed. By minimizing
infiltration, the final cover will immediately reduce the quantity of leachate generated at the
facility.
Groundwater monitoring wells located around the perimeter of the closed area will provide
monitoring points for determining the presence of groundwater contamination. Monitoring,
assessment activities, and remedial/corrective actions, if necessary, will be performed according
to the VSWMR.
1.3.3

Control of Surface Runoff

The final slopes of the landfill will promote runoff. A drainage zone above the geomembrane
will convey surface infiltration to perimeter diversion ditching. Above the drainage zone, layers
of soil and vegetative cover will minimize erosion of the closure cap system. Surface runoff from
the areas will enter diversion ditching or will be controlled by diversion berms. Diversion
ditching, berms, and stormwater structures within the MSE berm will convey infiltration and
surface runoff to sediment basins designed for removal of sediment prior to discharge. All
erosion/sediment control structures have been designed to carry the peak flow from a 25-year,
24-hour storm event.
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1.4

ORGANIZATION OF THIS PLAN

This Closure Plan has been prepared in accordance with the requirements of VDEQ Submission
Instruction Number 6 (SI6) for Solid Waste Permit Applications. For reference purposes, the
specific section number of SI6 is provided in parenthesis next to the title of each section and
subsection of this Closure Plan. For example, (SI6-I.A) refers to “Submission Instruction No. 6
– Section I, Paragraph A.”

2.0

C L O S U R E AC T I V I T I E S

2.1

CLOSURE TIME FRAME

If the Shoosmith Sanitary Landfill were to cease landfill operations after the waste disposal units
through Cell 28 are complete, the closure date would occur approximately between the years
2045 and 2050. This is based on assumed waste acceptance rates ranging from 1,800 to 3,562
tons per day and densities ranging between 1,200 lbs/cy and 1,800 lbs/cy and constructing the
final slopes as specified in the Final Grading Plan. Deviations from these assumptions could
change the anticipated closure year. Prior to closure of the Shoosmith Sanitary Landfill and the
initiation of closure activities, the Virginia Department of Environmental Quality (VDEQ) will
be notified of the Facility's intent to close.
Installation of the final cover system will be accomplished in phases which reflect the sequence
of landfill development as the disposal cells, or portions of the cells, achieve final elevations.
Closure activities shall begin no later than 24 months after the date on which the facility (or
disposal unit) receives the final load of waste, provided the disposal unit has no remaining
capacity and placement of additional wastes with the cell is unlikely. If the disposal unit has
remaining capacity and it is anticipated to receive additional wastes, then closure activities will
begin no later than 24 months after the ultimate final receipt of wastes. This duration to begin
closure construction is necessary considering the areas under each fill stage as depicted on the
phasing plans, the seasonal constraints imposed on closure construction activities, and the impact
of differential settlement on the final grades.
This duration for commencing the closure construction activities is warranted considering the
settlement of the landfill surface that is anticipated to occur during the initial months and years
after cessation of waste placement activities. The depth of the waste is such that significant
consolidation will likely occur and there may be areas of the fill area that experience pronounced
changes in elevations that would best be addressed prior to installation of the final cover system.
Since the long-term integrity of the final cover system is believed to be enhanced when the
extent of differential settlement is reduced, allowing the closure construction to commence up to
24 months after ultimate final receipt of wastes is believed to contribute to improved long-term
performance of the final cap.
The facility will implement steps as necessary to prevent threats to human health and the
environment from the unclosed disposal unit. Examples of such steps may include, but are not
limited to, placement of additional interim soil cover or biocover (compost or mulch) over select
areas, installation of interim stormwater management features, aggressive maintenance and
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repair of leachate seeps or erosion, and supplemental voluntary surface emissions monitoring.
The extent to which such steps are necessary will be evaluated by periodic inspections during the
time period that the disposal unit is inactive and unclosed. The duration for completion of
closure activities is discussed in Section 2.5 – Schedule for Closure. Anticipated time frames for
milestone dates such as final waste load acceptance, and closure start and closure completion are
presented in Table 1.

2.2

SURFACE IMPOUNDMENT STABILIZATION (SI6-I.C)

There are no surface impoundments, as described in 9 VAC20-81-370 of the VSWMR, at the
facility.

2.3

LANDFILL UNIT CLOSURE (SI6-I.D)

2.3.1

Final Cover Design (SI6-I.D.1)

The final cover, meeting requirements of the VSWMR, will be placed over all waste as described
in the following sections. Cross sections of the final cover system are provided in Appendix A.
The final cover system design described below is applicable for Cells 5 through 28. The
remaining cells have been closed with a final cover comprised of compacted soil, the
construction of which has been approved by VDEQ. On slopes flatter than 3H:1V, and in all
areas within the Cell 28 waste disposal footprint limits (Cap # 2), the final cover of the landfill
will be constructed as follows (top to bottom):


6-inch erosion control layer consisting of seeded top soil, native soil or soil suitably
amended to support vegetation;



18-inch infiltration layer comprised of soil compacted to an unspecified permeability;



A geocomposite drainage net with sufficient transmissivity to allow adequate drainage;



A synthetic flexible membrane cover of linear low density polyethylene (30-mil LLDPE)
or other suitable geomembrane material that will serve as an infiltration barrier;



18-inch infiltration layer comprised of soil compacted to a maximum permeability of 1 x
10-5 cm/sec; and,



12 inches of soil placed as an intermediate cover during filling operations.

Shoosmith Sanitary Landfill

4

Rev. 11/6/15

Closure Plan

Table 1.
Cell
Original
A
B
C
1
2
3
4
5
6

Landfill Closure History & Anticipated Time Frame
Area
(Ac)
25
1.2
0.2
2.7
3.7
5.3
5.1
4.8
4.6

In-Service
Date
1976
1984
1984
1984
1985
1986
1987
1990
Feb 1992
Dec 1993
Mar 1996
Jan 1996
Sept 1998
July 1998

Life
Expectancy
Range
(yr)
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

Final Waste
Load

Approx.
Closure Date

Approx.
Completion
Start Date

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed
Completed

4.63

Completed

Completed

Completed

1.56

Completed

Completed

Completed

Prior to
12/31/12
Prior to
12/31/12
Prior to
12/31/12
Prior to
12/31/12

24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL

18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start

1.26

2004

2006

2007

7&10

10.8

8&9

8.2

11

5.4

Feb 1992

Intermediate

12

5.4

Mar 1991

Intermediate

13

5.3

Dec 1988

Intermediate

14

8.2

Mar 1988

Intermediate

15A&15B

9.5

16&17

10.8

18
19*
20*
21*

1.40

2004

2006

2007

9.6
8.0
6.5
7.4

May 2001
July 2001
Aug 2002
June 2002
Nov 2003
TBD
TBD
TBD

1.45
0.2
0.1
0.1

2005
TBD
TBD
TBD

22

18.5

June 2005

1.2 – 3.2

2009-2010

23

12.5

July 2007

1.9 – 4.8

2010-2012

24

5.3

Sept 2009

0.8 – 2.0

2011-2013

26

27.7

TBD

5.2 – 13.5

TBD

25

4.6

TBD

0.4 – 1.2

TBD

27

12.9

TBD

0.8 – 2.0

TBD

28

82.6

TBD

19.3***

TBD

Reconfiguration

**

2014

1.4 – 2.8

TBD

2007
TBD
TBD
TBD
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL
24 mos. after
FL

2008
TBD
TBD
TBD
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start
18 mos. after
Start

TBD =
Note:
*
**
***

To Be Determined
These values are reasonable projections only. Actual dates and time frames will vary.
Final grades lower as part of the landfill reconfiguration.
Reconfiguration does not represent additional landfill footprint.
Life expectancy based on unit weight equal to 1,800 cy/lb.
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On slopes equal to 3H:1V outside of the limits of Cell 28 (Cap #1), the final cover of the landfill
will be constructed as follows (top to bottom):


6-inch erosion control layer consisting of seeded top soil, native soil or soil suitably
amended to support vegetation;



6-inch soil layer compacted to a maximum permeability of 1 x 10-3 cm/sec;



A geocomposite drainage net with sufficient transmissivity to allow adequate drainage;



18-inch infiltration layer comprised of soil compacted to a maximum permeability of 1 x
10-7 cm/sec; and,



12 inches of soil placed as an intermediate cover during filling operations.

HELP Model runs demonstrate that Cap #1 achieves a greater reduction in infiltration relative to
the performance of the Subtitle D cap. Department of Environmental Quality correspondence
related to this final cover system is also provided. Veneer stability calculations result in a static
factor of safety of 1.34 when comparing the tangent of the interface angle (24 degrees), between
the geocomposite and the protective soil cover, and the tangent of the slope angle (18.4 degrees).
Slope stability factors of safety for the seismic condition are 1.01 without benches in the waste
and 1.35 with benches. The HELP Model runs and stability calculations are provided in
Appendix B of this Plan.
Installation of the material will be in accordance with the provisions of the Construction Quality
Assurance (CQA) Plan and the applicable Technical Specifications included in the Facility’s
Permit.
The erosion control layer will be seeded in accordance with the "Virginia Erosion and Sediment
Control Handbook," and recommendations from the local Extension Office. Seeding and mulch
will be applied in accordance with Section 02480, Revegetation, of the initial Technical
Specifications to establish vegetative growth and to prevent erosion.
Erosion will be minimized by seeding in a timely manner on slopes that are no greater than 33
percent. Vegetative cover will be inspected monthly. If vegetative cover is found to be
inadequate, affected areas will be revegetated within a reasonable period of time. If re-seeding
cannot be accomplished because of weather conditions, exposed areas will be appropriately
treated to prevent erosion.
An access road with a drainage ditch and diversion berms in series with pipe slope drains, or
downchutes, will be constructed on the sideslopes to prevent erosion of the cap. Typically the
diversion berms allow for a slope length of 90 ft. The locations of the access road, berms and
downchutes are shown on the initial Final Grading Plans and the initial Drainage Analysis Plans
for the landfill and the Final Grading Plans for the Landfill Reconfiguration.
The design of the final cover grading within the landfill is affected by the reconfiguration. Final
cover grading for the landfill reconfiguration within Cells 19 through 21 is lowered to reduce the
waste disposal capacity within those cells. Final cover grading within the landfill
Shoosmith Sanitary Landfill
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reconfiguration area of Cells 9, 15A, 15B, 16, 17, 18, and 22 is raised generally by 60 feet;
however, final grades remain under the landfill’s maximum elevation of 380 feet. The redesign
of the final grading within Cells 19 through 21 and within the landfill reconfiguration area result
in a net-zero increase in landfill capacity.
2.3.2

Final Slopes (SI6-I.D.2)

The final slopes of the landfill for the existing and proposed waste disposal units will be
constructed as specified below:


Existing Landfill Waste Disposal Cells with Activation Dates prior to 1988 have been
closed and the final cap has been installed. The maximum final sideslopes for these fill
areas, which consist of the Original Cell, and Cells A, B, C, 1, 2, and 3 will be no steeper
than 2.5H:1V.



Existing Landfill Waste Disposal Cells with Activation Dates after 1988 are in various
stages of planning, construction, filling and/or capping. The maximum final sideslopes
for these fill areas, which consist of Cells 4 through 24, will be no steeper than 3H:1V.



Waste Disposal Cells 25 through 28 and the landfill reconfiguration have not been
constructed to-date. The maximum final sideslopes for these fill areas will be no steeper
than 3H:1V.

2.3.3

Run-off Controls (SI6-I.D.3)

2.3.3.1

Overview of Surface Water Management System

The final slopes of the landfill will promote runoff. A drainage zone above the geomembrane
will convey surface infiltration to perimeter diversion ditching. Above the drainage zone, layers
of soil and vegetative cover will minimize erosion of the closure cap system. Surface runoff
from the areas will enter diversion ditching or will be controlled by diversion berms. Diversion
ditching and berms will convey infiltration and surface runoff to sediment basins designed for
removal of sediment prior to discharge. All erosion/sediment control structures have been
designed to carry the peak flow from a 25-year, 24-hour storm event.
Within the landfill reconfiguration stormwater runoff will flow downslope until reaching one of
the diversion berms. The water will then flow laterally to one of the downchutes, which will
then convey the concentrated flow of water directly downslope. Stilling basins will be
positioned at the base of each downchute in order to reduce the flow velocity. Water in the
stilling basins will either enter perimeter berm channels or pipes located along the inner edge of
the perimeter access road or drop through manhole sections to discharge pipes at the base of the
berm. The water will then flow around the perimeter of the landfill until it reaches drop inlets
that direct water down through the berm and eventually to Stormwater Basin numbers 5, 6, 8,
8A, or 11.
Surface water that infiltrates through the 2-foot thick vegetative cover soil will be collected in
the geocomposite drainage layer above the cover geomembrane. Once inside the geocomposite
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layer, it will be conveyed to the diversion berms and/or an outside perimeter channel in the same
pattern as described above for surface water.
Temporary measures will be taken during construction to minimize erosion and to prevent
deposition of sediment in off-site drainage ways. These measures will include the following, as
needed: seeding and stabilizing areas as soon as practical; use of silt fences and/or straw-bale
dikes to minimize the velocity of surface water runoff; and, use of temporary diversion berms to
prevent run-on into construction areas. During construction, surface water from disturbed
ground will be routed through temporary sediment traps or through the stormwater retention
basin to remove sediment before discharge to the off-site drainage features.
2.3.3.2

Design of Surface Water Management Systems

The runoff control system for the landfill is designed for all storm water conveyance channels,
diversion berms, and pipe slope drains to convey runoff from at least a 25-year, 24-hour storm
event. The basin was designed to collect and hold the peak volume of a 25-year, 24-hour storm.
The available storage volume in the basins is presented in the E&S Control Plan for the landfill.
The flows were developed using the Rational Method. All erosion and sediment control
structures were designed and lined to adequately handle calculated velocities and depths of flow
resulting from a 24-hour, 25-year storm event. Design was based on the applicable sections of
the Virginia Department of Transportation Drainage Manual, Virginia Erosion and Sediment
Control Handbook, and United States Department of Agriculture Technical Release 55, and
calculations are provided in an Appendix of the Design Report.
Each of the surface water management system features for the landfill reconfiguration is
designed for the following regulatory criteria. Design calculations for the sedimentation basins,
channel, diversion berms, and downchutes of the surface water management system are
presented in Attachment 3f of the landfill reconfiguration Design Report.


Virginia Administrative Code §9VAC20-81-130. Manage stormwater runoff from the 25year, 24-hour storm event.



Virginia Administrative Code §4VAC50-30 Minimum Standard 6. The minimum storage
capacity of a sediment basin shall be 134 cubic yards per acre of drainage area. The
outfall system shall, at a minimum, maintain the structural integrity of the basin during a
25-year storm of 24-hour duration. Runoff coefficients used in runoff calculations shall
correspond to a bare earth condition or those conditions expected to exist while the
sediment basin is utilized.



Virginia Administrative Code §4VAC50-30 Minimum Standard 19. Adequate outfall
determination shall be made such that properties and waterways downstream from
development sites shall be protected from sediment disposition, erosion, and damage due
to increases in volume, velocity, and peak flow rate of stormwater runoff for the stated
frequency storm of 24-hour duration in accordance with the standards and criteria.
Additional Applicable Sections. 19.b(1) The applicant shall demonstrate that the total
drainage area outside of the project in question that is upstream of the point of analysis
within the channel is one hundred times greater than the contributing drainage area from
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the project in question; 19.c(3) Develop a site design that will not cause the predevelopment peak runoff rate from a 2-year storm to increase when runoff outfalls into a
natural channel or will not cause the pre-developed peak runoff rate from a 10-year storm
to increase when runoff outfalls into a man-made channel.


Virginia Erosion and Sediment Control Handbook Standards and Specifications.
Standard 3.14. Design Storm: 25-year. For other standards and requirements associated
with a sediment basin please refer to the standard.

The surface water management system features of the landfill reconfiguration are designed to
satisfy the regulatory criteria above and are described below.


Diversion Berms. Slope diversion berms shall be designed for the permissible flow
velocity for the 24-hour 2-year storm event, one foot of freeboard for the 24-hour, 25year storm event, and containment of the 24-hour, 100-year storm event.



Downchute Inlets and Pipes. The downchute inlets and pipes are designed for the 25-year
storm peak discharge with 1 foot of freeboard at the drop inlet, and the 100-year storm
was checked to ensure the storm event was contained within the inlet sag area. The pipe
downchutes are designed for the 25-year storm peak discharge ensuring pipes are flowing
no more than 50 percent full. The 100-year storm peak discharge was also checked to
ensure the pipes could handle the larger and less frequent storm event.



Stilling Basins (Type I and Type II). At the terminus of the pipe downchutes, a stilling
basin is placed to dissipate the energy from flows exiting the pipe downchutes. The
stilling basin is designed to convey peak discharges for both the 25- and 100-year storms
peak discharges.



Storm Sewer System. Upon stormwater runoff entering a drop inlet or a Type I stilling
basin, the water continues through a storm sewer system. The storm sewer system is
designed to safely pass the peak discharge 25-year storm event with a check analysis
performed for the larger peak discharge 100-year storm event.

Adequate outfall determination and sediment control basin calculations were performed through
evaluating subcatchment areas using the computer program HydroCAD [Applied Microcomputer
Systems, 2010]. Requirements for 24-hour SCS Type II rainfall distributions, as well as curve
numbers and soil-group values recommended by the Soil Conservation Service (SCS) [SCS,
1986], were used in the analyses. As shown in the calculation entitled “Perimeter Drainage
Channel, Culvert, and Storm Sewer Calculations” in Attachment 3f of the Design Report the
performance of other surface water control features, such as diversion berms, pipe inlets and
downchutes, stilling basins, and storm sewer systems were evaluated based on the rational
formula:
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Where:
C = Rational runoff coefficient, 0.7 (cultivated areas)
Cf = Saturation Factor, (2-year 1.0; 25-year 1.10; 100-year 1.25)
I = Rainfall intensity, in/hr
Ad = Drainage area, acres
The runoff coefficient was chosen considering the steepness of the landfill side slopes and assuming
the landfill soil would be exposed, mimicking a cultivated area. The saturation factor considers soil
saturation during storms as large or larger than a 25-year storm. The rainfall intensity, I, is
determined using the following equations, based on the computed time of concentration, tc. The time
of concentration was determined using TR-55 methodology.

Where:
I = Rainfall intensity, in/hr
tc = Time of concentration, minutes
The B, D, and E factors are listed below in Table 2.

Table 2.
Constant
B
D
E

Stormwater Factors

2-year
52.72
10.75
0.83

25-year
39.77
7.25
0.65

100-year
32.29
5.00
0.55

Note: The B, D, and E constants for Chesterfield County, as derived by the Virginia Department
of Transportation, are based on NOAA NW-14 Atlas data.

Further details of the methods and parameter input values are provided with the surface -water
management system design calculations in Attachment 3f of the Design Report.
In addition, evaluation of erosion resistance of the final cover soil has been performed and is
included as Appendix B of this Plan. Soil loss due to erosion of the slope portions of the final
cover system is calculated to be 0.63 tons/acre/year which is less than the maximum allowable
erosion rate of 2 tons/acre/year for vegetated landfill cover systems.
2.3.3.3

Final Cover Drainage System

Surface water that infiltrates through the thick vegetative cover soil layer will be collected in the
geocomposite drainage layer above the final cover infiltration barrier according to the currently
permitted design. The geocomposite drainage layer is designed to discharge into the perimeter
channel at the toe of the final cover slope.
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2.3.4

Settlement, Subsidence, and Displacement (SI6-I.D.4)

2.3.4.1

Settlement / Subsidence of Final Cover

Non-uniform subsidence of a small to moderate magnitude is expected at the landfill due to
consolidation of waste due to decomposition. Waste subsidence after closure will be minimized
due to leachate recirculation that has enhanced the waste decomposition process. This type of
consolidation could result in compression of the final cover and tensile stresses in cap layers that
could lead to cover separation due to differential settlement. For this reason, a LLDPE flexible
membrane cap is included in the lined areas final cover system that will be able to sustain
potential differential settlement. A 30-mil LLDPE geomembrane has a factor of safety of 11.5
against tensile stresses when exposed to a 6-foot diameter by l-foot deep subsidence in the waste.
Supporting calculations, in accordance with USEPA's Seminar Publication "Design and
Construction of RCRA/CERCLA Final Covers," are included in Appendix IV-2.
Localized subsidence sometimes occurs on landfill cover systems due to collapse of objects in
close proximity to the cover. The likelihood of localized subsidence is greatly reduced during
operations by spreading and compacting the waste, and preventing large collapsible objects
within about 10-foot vertically of the cover system. It is not anticipated that there will be any
significant soil liner settlement or foundation compression due to the sub-soils present at the site,
and materials and construction methods used for the soil liner.
2.3.4.2

Stability of Slopes and Berms

Stability of the final cover system for the Landfill involves three aspects: (i) stability of the MSE
berm; (ii) global stability of the final landfill reconfiguration design; and (iii) veneer stability of
the final cover components. The stability of the berm and the final landfill reconfiguration
design are addressed in the Design Report, Section D.1. Veneer stability of the final cover
components is addressed below.
Analyses were performed to evaluate the veneer stability of the final cover components for the
Landfill (see Appendix B). A review of published shear strength values presented in Appendix
B at the various geosynthetic and soil/geosynthetic interfaces was initially conducted to identify
the critical (i.e., weakest) interface which will govern veneer stability. Stability of the cover
components was then analyzed using the method developed by Giroud, et al. [1995a,b]. This
method is based on limit equilibrium theory, and takes into account the buttressing effect at the
toe of the slope and seepage forces within the protective cover soil layer.
Results of the veneer stability analyses for the final cover system indicate that the minimum
calculated factor of safety against veneer instability is 1.40, indicating the final cover system is
stable in regards to veneer failure.
2.3.4.3

Freeze/Thaw Effects

Based on published frost depths throughout the United States, the anticipated depth of
freeze/thaw effects on the site is 6 inches. Since at least 6 inches of final cover soil is proposed,
which will not be relied upon to reduce infiltration, the effects of freeze/thaw cycles on the
closure cap system should not be detrimental to its overall function. Figure 6-4 from the
USEPA's "Solid Waste Disposal Facility Criteria" is included in Appendix B of this Plan.
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2.4

CLOSURE OF STORAGE AND/OR TREATMENT UNITS
(SI6-I.E)

Closure of storage or treatment units is not applicable to this Plan because there are no storage or
treatment units proposed in the reconfiguration.

2.5

SCHEDULE FOR CLOSURE (SI6-I.F)

Installation of the final cover system will be accomplished in phases as the disposal cells, or
portions of the cells, achieve final elevations. The anticipated sequencing of cells to receive final
cover and their relation to the landfill development are identified in Table A.1-A. Closure
activities are expected to be completed within 18 months after initiation of closure construction.
This duration for completing closure is necessary considering the areas requiring closure under
each fill stage as depicted on the phasing plans, the seasonal constraints imposed upon closure
construction activities, and the impact of leachate recirculation and differential settlement on the
final grades. The facility will implement steps as necessary to eliminate any significant threat to
human health and the environment from the unclosed but inactive unit. Examples of such steps
may include placement of additional interim soil cover or biocover (compost or mulch) over such
areas, installation of interim stormwater management features, aggressive maintenance and
repair of leachate seeps or erosion, and supplemental voluntary surface emissions monitoring. A
likely schedule for construction is presented in Table 3.
Table 3.
Month
0–4
4 – 10
10 – 14
14 – 16
16 – 18

2.6

Schedule for Closure

Event
Grading/preparation of intermediate cover for final cover system
Placement and compaction of soil layer and geosynthetics
Installation of diversion berms
Installation of landfill gas and leachate recirculation infrastructure
Place topsoil layer and seed

CLOSURE IMPLEMENTATION (SI6-I.G)

Prior to closure, the surface (intermediate cover) will be graded and compacted. A total of 12
inches of soil will have been placed over the waste as intermediate cover. A final cover, in
accordance with this plan will then be constructed. The soil will be placed in loose lifts not to
exceed 9 inches. Six inches of soil (suitably amended if necessary), to support vegetation will be
placed over the entire cap.
Each lift of final cover soil will be spread evenly over and compacted prior to beginning another
layer. Earth moving, grading and soil compaction will be performed with adequate equipment.
This includes track loaders, earthmoving pans, motor graders, etc. If needed, a borrow study will
be conducted prior to the construction activities to evaluate the borrow source. Compaction
requirements will be developed to achieve the maximum permeability specified.

Shoosmith Sanitary Landfill

12

Rev. 11/6/15

Closure Plan

The cover crop (vegetation) will be chosen in accordance with the requirements of Section
02480, Revegetation, contained in the Technical Specifications. Fertilizer, lime, and mulch will
also be included in the preparation of the cover crop in accordance with this specification.

2.7

POSTING, NOTIFICATION, AND CERTIFICATION (SI6I.G)

At least one sign will be posted at the entrance to the facility notifying all persons of the facility
closing and prohibiting further receipt of waste materials. All regular commercial customers
shall be notified in writing and notices will be posted in the local newspaper. Site accesses will
be secured through the use of gates equipped with locks, fencing and natural barriers.
Upon completion of closure, the Clerk of the Circuit Court of Chesterfield County will be
notified. A notation will be recorded on the deed to the facility property to notify any potential
purchaser of the property that the land has been used to manage solid waste. A copy of the deed
notation as recorded will be forwarded to the Virginia Department of Environmental Quality for
its records.
Within 90 days after closure is completed, the Shoosmith Sanitary Landfill will submit to the
Clerk of the Court a survey plat prepared by a professional land surveyor registered in the
Commonwealth of Virginia indicating the approximate limits of waste and monitoring locations
identified by number. The plat shall contain a note which identifies the facility's future
obligation to restrict disturbance of the site.
Upon completion of the closure of the site, a Certification of Closure signed and sealed by a
Professional Engineer registered in the Commonwealth of Virginia will be forwarded to the
Virginia Department of Environmental Quality. This Certification will state, that to the best of
the engineer's knowledge, the site was closed in accordance with the Final Closure Plan and the
requirements of the VSWMR.

2.8

CLOSURE COST ESTIMATE (SI6-I.H)

The largest area requiring a final cover for a discrete stage of filling is approximately 74.4 acres,
which equates to the maximum open area as indicated on the Fill Stage II Data for Cell 28
presented on Drawing 57 of the Permit Design Drawings. Table 4 provides the basis for this
value as the maximum area that could potentially need to be closed at one time. This value is
greater than the maximum open area cited in the previous Closure plan versions of 55.7 acres.
(The closure cost estimate for the landfill is not affected by the landfill reconfiguration project
since is does not incorporate additional closure area.) Therefore, the closure cost estimate
provided in Appendix C has been updated in the standard format provided by VDEQ and
includes the post-closure cost estimate.
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Table 4.

Maximum Open Area for Financial Assurance
Areas for Fill Stage Development 1
Fill Stage 

Bottom Liner
Sidewall Bench Liner
Sidewall Vertical Liner
Cap #1
Cap #2
Final Cover3
Intermediate Cover

IA-ID
Cell 28
28.6 Ac
7.4 Ac
442,000 SF
0 Ac
0 Ac
0 Ac
39.8 Ac

II
Cell 28
3.6 Ac
16.8 Ac
1,168,000 SF
0 Ac
0 Ac
0 Ac
74.4 Ac

III
Cell 28
5.6 Ac
2.8 Ac
196,000 SF
5.3 Ac
103.2 Ac
108.5 Ac
0 Ac

Notes:
1 Liner Values are Stage quantities based on Fill Stage Data as depicted on Drawings 56A
through 56D and 57.
2 Cover values are cumulative quantities based on Fill Stage Data as depicted on Drawings
56A through 56D and 57.
3 Values reflect sum of Cap #1 and Cap #2.
4 Cell 28 liner area is 82.6 acres. Cumulative final cover area could potentially be 108.49
acres due to achieving final elevations in portions of Cells 25, 26, and 27 if these areas were
not previously capped; however, this scenario is hypothetical and seems unlikely based on
current regulations and the Permit provisions.
5 Cumulative Intermediate Cover values are calculated as the sum of the Bottom Liner plus
Sidewall Bench Liner plus horizontal plane projection of Sidewall Vertical Liner.

Fill Stage ID
Open Area

Cell 28 Partial Fill/ Partial Excavated
(see Drawing 56D)
Liner (Fill Stage IA-ID)
39.8 Ac
Intermediate Cover
39.8 Ac (flat)
Daily Cover
0 Ac (flat)

Area Requiring Final Cap #1
Area Requiring Final Cap #2
Total

0 Ac
39.8 Ac
39.8 Ac

Fill Stage II
Cell 28 Filled (see Drawing 57)
Liner (Fill Stage IA-ID)
39.8
Liner (Fill Stage II)
34.6
Intermediate Cover
74.4
Daily Cover
0

Ac
Ac
Ac (flat)
Ac (flat)

Area Requiring Final Cap #1
Area Requiring Final Cap #2
Total

Open Area
0 Ac
74.4 Ac
74.4 Ac

Thus, for Financial Assurance, use Maximum Open Area Requiring Closure as follows:
Area Requiring Final Cap #1
Area Requiring Final Cap #2
Total

Shoosmith Sanitary Landfill
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Final Cover Cross Sections
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Calculations
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Appendix C
Cost Estimate
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Closure & Post-Closure Cost Estimation Form
Shoosmith Sanitary Landfill
Solid Waste Permit No. 587
11800 Lewis Road
Chester, VA 23831
Date of Estimate:
12/31/2014

Total Closure Cost

$9,744,049

Total Post-Closure Cost

$14,703,611

Total Closure + Post-Closure Cost

$24,447,660

(In 2014 Dollars)

Worksheet CEW‐01: FORMAT FOR THE ESTIMATION OF CLOSURE COSTS

Shoosmith Sanitary Landfill
Date of Estimate: 12/31/14
Soil Cap Components
I.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

Slope & Fill
Area to be capped
Depth of soil needed for slope and fill
Quantity of soil needed
Percentage of soil from off‐site
Purchase unit cost for off‐site material
Percentage of soil from on‐site
Excavation unit cost (on‐site material)
Total soil unit cost
Hauling, Placement and Spredding unit cost
Compaction unit cost
Total soil unit cost
Soil subtotal
Percent compaction

74.4 acres
6 inches

360,096 yd2
0.17 yd
60,016 yd3

0%
$0.00 /yd3
$4.97 /yd3
$1.70 /yd3
$0.42 /yd3

(1 ‐ d)
VDOT Average
(d x e) + (f x g)
MSE Berm Estimate
Included in i.
h+i+j
kxb

100%
0
$4.97 /yd3
0
$7.09 /yd3
$425,513

25%

Total Slope & Fill Cost
Infiltration Layer Soil
II.
Infiltration Soil Cost
a. Area to be capped
b. Depth of infiltration soil needed
c. Quantity of infiltration soil needed
d. Percentage of soil from off‐site
e. Purchace unit cost for off‐site material
f. Percentage of soil from on‐site
g. Excavation unit cost (on‐site material)
h. Total infiltration soil unit cost
i. Hauling, Placement and Spredding unit cost
j. Compaction unit cost
k. Total infiltration soil unit cost
l. Infiltration soil subtotal
m. Percent compaction
n. Subtotal Infiltration Soil Cost

Calculation or Conversion
x 4,840yd2/ac
x 1yd/36in
axb

l x (1 + m)

74.4 acres
18 inches
56%
$7.50 /yd3
$4.97 /yd3
$1.70 /yd3
$0.42 /yd3

x 4,840yd2/ac
x 1yd/36in
axb
2011 Estimate
(1 ‐ d)
VDOT Average
(d x e) + (f x g)
MSE Berm Estimate
Included in i.
h+i+j
kxb

$531,892

360,096 yd2
0.50 yd
180,048 yd3

44%
$6.39 /yd3

$8.51 /yd3
$1,531,632

25%
l x (1 + m)

$1,914,540

Soil Admixture Cost
o.

Area to be capped

p.

Soil admixture unit cost

q.

Subtotal admixture cost

Soil Testing (Included in CQA Costs)
r. Area to be capped
s. Testing unit cost
t. Subtotal soil testing cost

0 acres

axb

$0

axb

$0

n+q+t

Erosion Control / Protective Cover Soil Cap #2 (18‐in for areas flatter than 3H:1V)
Area to be capped
74.4 acres
x 4,840yd2/ac
Depth of soil needed
18 inches
x 1yd/36in
Quantity of soil needed
axb
Percentage of soil from off‐site
0%
Purchace unit cost for off‐site material
/yd3
Percentage of soil from on‐site
(1 ‐ d)
Excavation unit cost (on‐site material)
$4.97 /yd3
VDOT Average
Total erosion/protective soil unit cost
(d x e) + (f x g)
Hauling, Placement and Spredding unit cost
$1.70 /yd3
Compaction unit cost
$0.42 /yd3
Included in i.
Total soil unit cost
h+i+j
kxb
Erosion/Protective soil subtotal
Percent compaction
20%
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0 yd2

74.4 acres
$0.00 /acre

Total Infiltration Soil Cost (soil, admixtures, and testing)
IIIa.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

x 4,840yd2/ac

/yd2

$1,914,540

360,096 yd2
0.50 yd
180,048 yd3

100%
$4.97 /yd3

$7.09 /yd3
$1,276,540

1

IIIb.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

Erosion Control / Protective Cover Soil Cap #1 (6‐in for 3H:1V slopes)
Area to be capped
0 acres
Depth of soil needed
6 inches
Quantity of soil needed
Percentage of soil from off‐site
0%
Purchace unit cost for off‐site material
/yd3
Percentage of soil from on‐site
Excavation unit cost (on‐site material)
$4.97 /yd3
Total erosion/protective soil unit cost
Hauling, Placement and Spredding unit cost
$1.70 /yd3
Compaction unit cost
$0.42 /yd3
Total soil unit cost
Erosion/Protective soil subtotal
Percent compaction
20%
Total Erosion Control/Protective Cover Soil Cost

IV.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Vegetative support soil (Topsoil)
Area to be capped
Depth of topsoil needed
Quantity of topsoil needed
Percentage of topsoil from off‐site
Purchase unit cost for off‐site material
Percentage of topsoil from on‐site
Excavation unit cost (on‐site material)
Total topsoil unit cost
Hauling, Placement and Spredding unit cost
Total soil unit cost
Total Topsoil Cost

V.

Vegetative Cover
Area to be vegetated
Vegetative cover (seeding) unit cost
Erosion control matting unit cost
Total Vegetative Cover Cost

a.
b.
c.

x 4,840yd2/ac
x 1yd/36in
axb

(1 ‐ d)
VDOT Average
(d x e) + (f x g)

$4.97 /yd3

Included in i.
h+i+j
kxb

$7.09 /yd3
$0

l x (1 + m)

74.4 acres
6 inches

0 yd2
0.17 yd
0 yd3

x 4,840yd2/ac
x 1yd/36in
axb

100%

$1,531,848.38

360,096 yd2
0.17 yd
60,016 yd3

0%
/yd3
(1 ‐ d)

100%

$4.97 /yd3
(d x e) + (f x g)
$1.70 /yd3
0.42

74.4 acres
$2,150 /acre
$0 /acre

h+i
cxj

None Used
a x (b + c)

$4.97 /yd3
$6.67 /yd3
$400,307

$159,960

Soil Cap Component Subtotal (I + II + III + IV + V):

$4,538,547

Geosynthetic Barrier & Infiltration Layers
VI.
a.
b.
c.
d.

VII.
a.
b.
c.
d.

Flexible Membrane Liner
Quantity of FML needed
Purchase unit cost
Installation unit cost
Total FML unit cost
Total FML cost
Geosynthetic Clay Liner
Quantity of GCL needed
Purchase unit cost
Installation unit cost
Total GCL unit cost
Total GCL Cost

74.4 acres
$0.32 /ft2
$0.11 /ft2
$0.43

0 acres
$0.35 /ft2
$0.09 /ft2

Calculation or Conversion
x 43,560ft2/ac

b+c
axd

x 43,560ft2/ac

b+c
axd

3,240,864 ft2

$1,393,572

0 ft2

$0.44 /ft2
$0

Geosynthetic Layers Subtotal (VI + VII):
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Drainage Components
VIII.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.

Sand or Gravel Drainage
Area to be capped
Depth of sand or gravel needed
Quantity of drainage material needed
Percentage of media from off‐site
Purchace unit cost for off‐site material
Percentage of material from on‐site
Excavation unit cost (on‐site material)
Total drainage material unit cost
Hauling, Placement and Spredding unit cost
Compaction unit cost
Total drainage material unit cost
Drainage material subtotal
Percent compaction

0 acres
18 inches

Geotextile
Quantity of geotextile needed
Purchase unit cost
Installation unit cost
Total geotextile unit cost
Total Geotextile Cost

X.

Geonet Composite
Quantity of geonet composite needed
Purchase unit cost
Installation unit cost
Total geonet composite unit cost
Total Geonet Composite Cost

a.
b.
c.
d.

XI.
a.
b.
c.
d.

Drainage Tile
Length of drainage tile needed
Purchase unit cost
Trenching and backfilling cost
Total drainage tile unit cost
Total Drainage Tile Cost

XII. Drainage Channels (Stormwater Control)
Drainage benches and berms
a. Size of drainage bench needed
b. Drainage bench unit cost
c. Subtotal drainage bench cost
d. Size of drainage swale/berm needed
e. Drainage swale/berm unit cost
f. Subtotal drainage swale/berm cost
Rip Rap
g. Quantity of Rip Rap needed
h. Rip rap unit cost
i. Subtotal rip rap cost
Gabian Baskets
j. Quantity of gabian baskets needed
k. Gabian basket unit cost
l. Subtotal gabian basket cost
Pipe Slope Drains
m. Length of pipe needed
n. Purchase unit cost
o. Installation cost
p. Pipe slope drain unit cost
q. Subtotal pipe slope drain cost
Total Stormwater Control

0 yd2
0.50 yd
0 yd3

0%
/yd3
$4.97 /yd3
$2.12 /yd3
/yd3

(1 ‐ d)
Previous Estimate
(d x e) + (f x g)
MSE Berm Estimate
Not Required
h+i+j
kxb

100%
$4.97 /yd3

$7.09 /yd3
$0.00

20%

Total drainage material cost
IX.
a.
b.
c.
d.

Calculation or Conversion
x 4,840yd2/ac
x 1yd/36in
axb

l x (1 + m)

0 acres
/ft2
/ft2

x 43,560ft2/ac

b+c
axd

74.4 acres
$0.40 /ft2
$0.09 /ft2

$0

0 ft2

$0.00 /ft2
$0

x 43,560ft2/ac

3,240,864 ft2

b+c
axd

$0.49 /ft2
$1,588,023

b+c
axd

$3.00 /ft2
$26,100

axb

$0

dxe

$64,000

8,700 LF
/LF
$3.00 /LF

LF
/LF
16,000 LF
$4.00 /LF

0 yd2
$89.31 /yd2

Rip Rap Cost + 1/2 Mile Haul & Grading
gxh
$0

0 yd3
/yd3
jxk

$0

11,000 LF
$5.00 /LF
$3.00 /LF
n+o
mxp
c+f+i+l+q

$8.00 /ft2
$88,000
$152,000

Drainage Component Subtotal (VIII + IX + X + XI+ XII):

Worksheet CEW‐01: Closure Cost Estimate

$1,766,123

3

Landfill Gas and Groundwater Features
XIII. Landfill Gas Monitoring & Control Components
Landfill Perimeter System
a. Number of probes to be installed
b. LFG probe unit cost
c. Subtotal LFG probe cost
Landfill Control Systems
d. Area to receive active LFG system
e. Average number of LFG wells per acre
f. LFG well unit cost
g. Subtotal LFG extraction well cost
h. Length of header pipe needed
i. Header pipe unit cost
j. Header pipe installation cost
k. Average number of valves per acre
l. Valve unit cost
m. Average number of condensate traps per acre
n. Condensate trap unit cost
o. Subtotal active LFG collection system

Calculation
0 probes
$0 /probe
axb

74.4 acres
1 wells/acre
$4,500 /well
200
$11.00
$9.00
0.50
$2,200.00
0.25
$5,000.00

dxexf
LF/acre
/LF
/LF
ea./acre
/ea.
ea./acre
/ea.
((h x d) (i+j)) + (k x d x l) + (m x d x n)

Total Landfill Gas Management Cost
XIV.
a.
b.
c.
d.
e.
f.

$0

c+g+k

Groundwater Monitoring Components
Hydrogeologic study cost
Number of wells to be installed
GW Monitoring Well unit cost
Number of wells > 50 ft length
Additional well length over 50 ft
Unit cost for additional well length
Total Groundwater Monitoring Well Cost

$0
0 wells
/well
0 wells
LF/well
/LF

$334,800

$472,440
$807,240

Already in place

a + (b x c) + (d x e x f)

$0

Landfill Gas & Groundwater Features Subtotal (XIII + XIV):

$807,240

Miscellaneous
XV.
a.
b.
c.

Removal and Disposal of Stockpiled Material
Quantity of stockpiled materials
Loading and Hauling unit cost
Disposal unit cost

d.

Total Removal/Disposal Cost

XVI.
a.
b.

Erosion/Sediment Control
Quantity of silt fence needed
Silt Fence unit cost
Total Silt Fence Cost

XVII.
a.
b.
c.
d.
e.
f.

Landfill Access Road
Size of LF access road
Depth of gravel needed
Depth of asphalt needed
Total material needed
Road material unit cost
Placement/Spreading unit cost
Total access road cost
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yd3
/yd3
/yd3

Calculation
All will be used in capping operations

a x (b + c)

$0

5,000 LF
$3.00 /LF
axb

yd2
6 inches
0 inches

$15,000

x 1yd/36in
x 1yd/36in
a x (b + c)

0.2 yd
0.0 yd
0 yd3

c x (d + e)

$0

$12.00 /yd3
$19.00 /yd3
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XVIII. Site Security
Fencing
a. Length of fencing needed
b. Fence unit cost
c. Subtotal fencing cost

ft
/ft
axb

Gate or Barrier
d. Number of gates required
e. Gate unit cost
f. Subtotal gate cost
Closed Sign
g. Number of signs required
h. Sign unit cost
i. Subtotal sign cost
Total site security cost
XIX.
a.

Mobilization / Demobilization
Cost for mobilization/demobilization
Total mobilization/demobilization cost

$0

Already in place
/gate
dxe

1
$175.00 /gate

$0

Already in place
gxh
c+f+i

$175
$175

$25,000
$25,000

Miscellaneous Subtotal (XV + … + XIX):

Closure Cost Subtotal (CCS):

(I + … + XIX)

$8,545,657

Contingency (10%):

CCS x 0.10

$854,566

CCS x 0.01
CCS x 0.01
CCS x 0.02

$85,457
$85,457
$170,913
$2,000
$343,826

$40,175

Engineering & Documentation:
Construction QA/QC (1%)
Closure Certification and CQA Report (1%)
Survey and as‐builts (2%)
Cost for survey and deed notation
Total Engineering & Documentation Costs

Total Closure Cost:
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CCS + Contingency + Engineering

$9,744,049
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Worksheet CEW‐02: FORMAT FOR THE ESTIMATION OF POST‐CLOSURE COSTS

Shoosmith Sanitary Landfill
Date of Estimate: 12/31/14
I.

Groundwater Monitoring
a.
b.
c.
d.
e.
f.
g.
i.
j.

Total number of monitoring wells
Total number of sampling events/year
Quantity of additional samples (e.g. QA/QC)
Total samples per year
Analysis unit cost (Table 3.1 constituents)
Total Analysis cost
GW Monitoring unit cost
Total sampling cost
Engineering fees & reports
Yearly Groundwater Monitoring Cost

II.
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.

Calculation or Conversion
33 wells
4 events/yr
axb
axc
1 samples/event
b+c
estimate
$1,185.00 /sample
dxe
estimate
$210.00 /event
f + (g x b)
$8,500 /yr
estimate
i+j

132 samples/yr
33 samples/yr
165 samples/yr
$195,525.00 /yr
$196,365.00 /yr
$204,865 /yr

Landfill Gas Monitoring, Maintenance, and Control
Frequency of LFG compliance monitoring
4
LFG Monitoring unit cost
$2,500.00
Total perimeter LFG monitoring cost
Frequency of suface monitoring (air permit)
4
Surface monitoring unit cost
$3,200.00
Total surface monitoring cost
Control system operating unit cost
$10,000
Frequency of LFG control system inspections
4
Control system inspection cost
$3,200.00
Total constrol system cost
Yearly Landfill Gas Monitoring, Maintenance, & Control Cost

events/yr
/event
axb

$10,000 /yr

dxe

$12,800 /yr

g + (h x i)
c+f+j

$22,800 /yr
$45,600 /yr

axb

$20,000 /yr

d+e+f+g
axh

$0.02
$22,600 /yr

events/yr
/event
/yr
events/yr
/event

III. Leachate Management
a. Quantity of leachate generated
On‐site Leachate Management or Pre‐Treatment
b. On‐site treatment operating unit cost
c. Total on‐site management cost
Leachate Disposal
d. Private disposal unit cost
e. POTW disposal unit cost
f. Direct discharge to POTW unit cost
g. Pump & Haul unit cost
h. Subtotal leachate disposal unit cost
i. Total leachate disposal cost
j. Leachate sampling & analysis unit cost
k. Frequency of leachate sampling & analysis

1,000,000 gal/yr

$0.020 /gal

$0.000
$0.023
$0.000
$0.000

/gal
/gal
/gal
/gal

$500.00 /sample
4 sample/yr

l. Total leachate sampling & analysis cost

jxk

$2,000.00 /yr

Yearly Leachate Management Cost

c+i+l

$44,600 /yr

axbxc

$79,995 /yr

axexf

$25,651 /yr

IV. Cap Maintenance & Repair
a. Closed Landfill Area
Mowing & Fertilization
b. Mowing frequency
c. Mowing unit cost
d. Total mowing cost
e. Fertilizer frequency
f. Fertilizer unit cost
g. Total fertilizer cost

Worksheet CEW‐02: Post‐Closure Care Cost Estimate

298.3 acres

3 visits/yr
$89.39 /acre/visit
1 visits/yr
$85.99 /acre/visit

1

Cap Erosion & Repair
h. Area to reseed/year
i. Reseeding unit cost
j. Total reseeding cost
k. Area of cap erosion/year
l. Cap erosion repair unit cost
m. Mobilization/Demobilization
n. Total cap erosion repair cost

99.4 acres

hxi
10% x a

$42,640.00 /yr
29.8 acres

$170.00 /acre
$170.00 /yr
(k x l) + m
d+g+j+n

Yearly Cap Maintenance & Repair cost

V.

33% x a
$428.83 /acre

$5,241 /yr
$153,527 /yr

Sediment Basin Maintenance & Repair
a.
b.
c.
d.
e.
f.
g.
h.
i.
j.
k.
l.
m.
n.
o.

Sediment basin cleanout frequency, 1 per
Sediment basin cleanout unit cost
Mobilization/Demobilization
Total sediment basin maintenance cost
Total number of stormwater sampling locations
Stormwater sampling frequency
Total number of stormwater samples
Analysis unit cost (VPDES permit parameters)
Total Analysis cost
Mobilization unit cost
Technician field unit cost
Total sampling cost
Engineering fees & reports
Total Stormwater Sampling & Analysis cost
Sediment Basin 7 Pump operating unit cost

1 years
$12,000 /event
$1,000 /event

1/a
Work of Excavator and Truck
a x (b + c)

1.00 event/yr

$13,000 /yr

8 locations
1 events/yr
exf

8 samples/yr

$500 /sample
gxh

$4,000 /yr

f x (j + k)

$300.00 /yr

i+l+m

$4,800 /yr

d+n+o

$19,800 /yr

a

$2,000 /yr

$100.00 /event
$200.00 /event
$500 /yr
$2,000 /yr

Yearly Sediment Basin Maintenance & Repair

VI. Vector & Rodent Control
a. Vector and rodent control unit cost
Yearly Vector and Rodent Control Cost

$2,000 /yr

VII. Post‐Closure Care General Inspections
a. General Inspection unit cost
b. Number of inspections per year
Yearly Post‐Closure Care General Inspection Cost

VIII. MSE Berm Post Closure Costs

$500 /inspection
4

$14,645

Annual Post‐Closure Care Cost (APCC)
Length of post‐closure care (LPCC)

$2,000 /yr

see attached table

$14,645 /yr

I + … + VII

$487,037 /yr

APCC x LPCC

Engineering & Documentation
Post‐Closure Care Evaluation
Post‐Closure Care Certification
Cost for survey and deed notation
(if not completed at time of landfill closure)

$0
$1,500
$1,000

FA Mechanism Maintenance Cost

$3,000 /yr

Worksheet CEW‐02: Post‐Closure Care Cost Estimate

axb

30 years

Post‐Closure Care Cost

Total Post‐Closure Care Cost

estimate

$14,611,111

Engineering Sum
estimate
estimate

$2,500

FA maintenance x LPCC

$90,000

Post‐Closure Cost + Engineering + FA Maintenance

$14,703,611

2

