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1
BERM AND METHOD OF CONSTRUCTION
THEREOF

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part of and claims
priority to co-pending U.S. application Ser. No. 13/447,625,
filed Apr. 16, 2012, which in turn is a continuation-in-part of
and claims priority to co-pending U.S. application Ser. No.
13/018,515, filed Feb. 1, 2011, which in turn is a continua-
tion-in-part of and claims priority to co-pending U.S. appli-
cation Ser. No. 12/757,096, filed Apr. 9, 2010, which in turn
is a continuation-in-part of and claims priority to co-pending
U.S. application Ser. No. 12/636,201, filed Dec. 11, 2009,
which in turn claims priority to provisional U.S. Application
No. 61/267,593, filed Dec. 8, 2009, the contents of which are
incorporated herein by reference in their entirety.

FIELD OF THE INVENTION

The present invention generally relates to construction of
containment berms and other embankments and structures.

BACKGROUND OF THE INVENTION

Berms are commonly used in situations where the ability to
construct vertically has been constrained by the inability to
expand laterally at a slope that allows the desired vertical
height to be attained without failure. For example, berms are
often used to expand the capacity of landfills that are nearing
or have reached their capacity but which do not have space to
expand outward. In such situations, berms may be con-
structed around some or all of the landfill to increase the
vertical capacity. Referring now to FIG. 1, a landfill 10 com-
prises a large waste-receiving recess 12 in the ground 14. The
recess has a surface 16 that may or may not have a liner
system in place. The waste in the landfill may comprise any
material that is typically placed in a landfill, such as munici-
pal solid waste (MSW), residential waste, industrial waste,
fossil fuel combustion material, construction debris, hazard-
ous waste and/or yard waste, etc. The recess is surrounded by
an edge 18. The edge is typically substantially horizontal, but
may alternatively be substantially sloped. As seen in FIG. 1,
the existing accumulation of waste 20 has filled the recess 12.
However, the capacity of the landfill can be increased by
constructing a berm on the edge 18.

Berms often comprise a reinforced portion and backfill
material. The reinforced portion comprises structural fill
material with reinforcing members disposed (typically sub-
stantially horizontally) therein. These berms allow for the
desired vertical height in a limited space. These berms are
very expensive to construct, however, on a relative basis, as
material with very tight specifications must be acquired and
transported and the cost of the reinforcement itself can be
prohibitive in many circumstances. Therefore what is needed
is a method to construct these berms that allows for economi-
cal construction and that utilizes material that can generate
the revenue necessary to cover the bulk of the cost of the entire
berm while being environmentally sound and regulatory
agency acceptable.

BRIEF SUMMARY OF THE INVENTION

In one embodiments of the invention, a berm comprises a
reinforced portion having opposing inner and outer surfaces
and comprising fill material, a plurality of facing baskets each
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comprising a substantially horizontal portion and a substan-
tially vertical portion; and a plurality of substantially hori-
zontal reinforcing members disposed within the fill material,
each of the plurality of reinforcing members associated with
a corresponding facing basket, each of the plurality of rein-
forcing members comprising an inner end, an outer end, a top
surface, and a bottom surface, the outer end of each reinforc-
ing member being adjacent the substantially vertical portion
of the corresponding facing basket and above the substan-
tially horizontal portion of the corresponding facing basket.
The berm further comprises backfill material having an inner
surface adjacent the inner surface of the reinforced portion,
and an impermeable membrane encapsulating at least a por-
tion of the backfill material, at least a portion of the fill
material, and one or more of the reinforcing members. The
facing baskets and the reinforcing members are positioned in
a plurality of layers, with each layer comprising one facing
basket and one corresponding reinforcing member. The
impermeable membrane is positioned to uninterruptedly span
two or more layers of the plurality of layers. At each of one or
more layers, different portions of the impermeable membrane
are positioned (a) between the substantially horizontal por-
tion of the facing basket and the bottom surface of the corre-
sponding reinforcing member, (b) around the outer end of the
corresponding reinforcing member, (c) along the top surface
of the substantially horizontal portion of the facing basket,
and (d) angled upward toward an adjacent layer.

Inaddition to the berm, as described above, other aspects of
the present invention are directed to corresponding methods
for constructing a berm, systems and methods for reinforcing
and facing a wall, and methods for laying sheet material.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING(S)

Having thus described the invention in general terms, ref-
erence will now be made to the accompanying drawings,
which are not necessarily drawn to scale, and wherein:

FIG. 1is a simplified cross-sectional diagram of a prior art
landfill that would benefit from embodiments of the present
invention;

FIG. 2 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with one embodiment of the present invention;

FIG. 3 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;

FIG. 4 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;

FIG. 5 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;

FIG. 6 is a simplified cross-sectional diagram of a berm for
creating a new landfill or laterally increasing the capacity of
an existing landfill, in accordance with an alternative embodi-
ment of the present invention;

FIG. 7 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;

FIG. 8 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;

FIG. 9 is a simplified cross-sectional diagram of a berm for
increasing the capacity of an existing landfill, in accordance
with an alternative embodiment of the present invention;
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FIG. 10 is a simplified cross-sectional diagram of a berm
for increasing the capacity of an existing landfill, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 11 is a simplified cross-sectional diagram of a berm
for creating a landfill or laterally increasing the capacity of an
existing landfill, in accordance with an alternative embodi-
ment of the present invention;

FIG. 12 is a simplified cross-sectional diagram of a berm
for creating a landfill, in accordance with an alternative
embodiment of the present invention;

FIG. 13 is a simplified cross-sectional diagram of a berm
for increasing the capacity of an existing landfill, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 14 is a simplified cross-sectional diagram of a berm
for creating a landfill or laterally increasing the capacity of an
existing landfill, in accordance with an alternative embodi-
ment of the present invention;

FIG. 15 is a simplified cross-sectional diagram of a berm,
in accordance with an alternative embodiment of the present
invention;

FIG. 16 is a partial top cutaway view of a drainage system
of'a berm for increasing the capacity of an existing landfill, in
accordance with embodiments of the present invention;

FIG. 17 illustrates simplified cross-sectional diagrams of a
Subtitle D landfill liner and two possible equivalents thereof;

FIG. 18 is a simplified cross-sectional diagram of a berm
for increasing the capacity of an existing landfill, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 19 is a simplified cross-sectional diagram of a berm
for creating a landfill or laterally increasing the capacity of an
existing landfill, in accordance with an alternative embodi-
ment of the present invention;

FIG. 20 is a simplified cross-sectional diagram of a berm,
in accordance with an alternative embodiment of the present
invention;

FIG. 21 is a simplified cross-sectional diagram of a berm
for increasing the capacity of an existing landfill, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 22 is a simplified cross-sectional diagram of a berm
for creating a landfill or laterally increasing the capacity of an
existing landfill, in accordance with an alternative embodi-
ment of the present invention;

FIG. 23 is a simplified cross-sectional diagram of a portion
of the berm of FIG. 21;

FIGS. 24A-C are simplified cross-sectional diagrams of a
system for strengthening a slope of a containment structure,
in accordance with embodiments of the present invention;

FIG. 25 is a simplified cross-sectional diagram of a system
for strengthening a slope of a containment structure, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 26 is a simplified cross-sectional diagram of a system
for strengthening a slope of a containment structure, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 27 is a simplified cross-sectional diagram of a system
for strengthening a slope of a containment structure, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 28 is a simplified cross-sectional diagram of a system
for strengthening a slope of a containment structure, in accor-
dance with an alternative embodiment of the present inven-
tion;
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FIG. 29 is a simplified cross-sectional diagram of a system
for strengthening a slope of a containment structure, in accor-
dance with an alternative embodiment of the present inven-
tion;

FIG. 30 is a simplified cross-sectional diagram of a facing
portion of a berm or other similar structure, such as the berm
of FIG. 21 or FIG. 22;

FIG. 30 is a simplified cross-sectional diagram of a facing
portion of a berms;

FIG. 31 is a perspective view of the spacer device of the
facing portion of FIG. 30; and

FIGS. 32A-D show simplified cross-sectional diagrams of
different spacer devices that may be used for the facing por-
tion of FIG. 30.

DETAILED DESCRIPTION OF THE INVENTION

The present invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which preferred embodiments of the invention are shown.
This invention may, however, be embodied in many different
forms and should not be construed as limited to the embodi-
ments set forth herein; rather, these embodiments are pro-
vided so that this disclosure will be thorough and complete,
and will fully convey the scope of the invention to those
skilled in the art. Like numbers refer to like elements through-
out.

The combustion of coal or wood in coal or wood fired
power plants produces several materials, including: fly ash,
bottom ash, boiler slag, and flue gas desulphurization (FGD)
material. Together, these materials represent what is gener-
ally referred to as ash or sometimes as FFCPs—Fossil Fuel
Combustion Products. These materials are well-documented
sources of heavy metal contamination in air, water and on
land. Contaminants include selenium, mercury, lead, boron,
cadmium, thallium, polycyclic aromatic hydrocarbons com-
pounds, etc. There is an increased awareness and concern
regarding the long term health effects of these materials on
both humans and the environment as these contaminants can
become mobile if not sequestered properly.

FFCPs generally are a very good material suitable for
utilization in embankments, re-enforced embankments,
walls, berms, roadways, etc. as they tend to be coarse in nature
and offer superior shear strength, possess a high friction
angle, and have high bearing capacity. Currently, approxi-
mately 53 million tons/year of the 130 million tons/year of
FFCPs produced are beneficially used in structural, concrete,
wall board and other applications. Upcoming regulatory
changes may require that FFCPs be treated as contaminated
waste, thereby eliminating many of the uses and producing a
pronounced strain on the economy. Additionally, landfill
capacity across the United Sates will be severely stressed to
handle the increased demand for simply disposing of these
FFCPs. The utilization of FFCPs and other contaminated
materials in embodiments of the present invention will offer a
suitable, environmentally-, regulatory- and financially-sound
alternative use of these types of materials.

In addition, during the development and use of land for
many residential, commercial, agricultural, industrial and
other purposes, non-hazardous contaminated soils and media
(concrete, asphalt, glass, etc.) are created. These materials
can be contaminated with metals, acids, bases, volatile and
semi-volatile organic compounds, petroleum products, and a
host of other contaminates. These materials are well docu-
mented sources of contamination in air, water and on land.
There is an ongoing and increased awareness and concern of
the long term health effects of these materials on both humans






