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DRILLING MUD CLOSED LOOP SYSTEM,
METHOD, PROCESS AND APPARATUS FOR
RECLAMATION OF DRILLING MUD

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CLAIM OF PRIORITY

The present invention claims the benefit and priority of
U.S. Provisional Patent Application No. 61/206,383 filed on
Jan. 30, 2009.

FIELD OF INVENTION

The present invention is generally directed to a closed
loop apparatus, system, process or method adapted for
processing and reclaiming drilling mud used in a down hole
well drilling process or fracturing (“frac™) job.

BACKGROUND OF THE INVENTION

When rotary drilling deep wells into the Earth (such as the
drilling of oil wells, gas wells and similar boreholes), a wide
variety of geographic formations will be encountered at
various depth levels. During a typical drill procedure, a
substantial amount of drilling mud must first be premixed in
a large tank or vessel known as a mud pit. Generally, heavy
bags of dry mud (about 50 pounds each) are injected into a
mixing tank through a hopper, and the dry mud is mixed
with water and other desired compounds in the hopper and
transported into the tank. Mud is a substance which is
premixed from a bag with one or more liquids (usually
water, and sometimes other caustic materials) prior to injec-
tion into the hole. The other desired compounds are prese-
lected based on the drilling requirements, and may include,
for example, chemicals, liquid and/or gas. The mud is
premixed typically so that it is heavier than water in order to
pick up the cuttings. A exemplary weight of the mud is
between 11 and 12 pounds of mud per gallon, and usually is
dependent on the job site characteristics and requirements.

A representative mud pit may be a 10 feet by 30 feet and
about 12 feet high, which holds about 400 barrels (bbl) of
mud. The mud pit is usually connected to the drilling rig by
way of a mud line and mud pump which injects the mud into
the top of the drill pipe. In some typical drilling procedures,
over 1200 bags of mud may be used on site. To create mud
for a 3000 foot well, for example, and at $50 per bag of mud,
it may cost between $75,000 and $100,000 to create the mud
on site. Thus, the requirement of transporting and using mud
at a drilling site can be a significant expense.

As partially illustrated in FIG. 1, drilling rigs usually
employ a derrick that extends above the well drilling plat-
form and is constructed so that it can support joints of drill
pipe connected end-to-end during the drilling operation. As
the drill bit is forced into the Earth’s subsurface, additional
pipe joints are added to the connection (or, “string™) of drill
pipes. The drill string pipes each have an internal longitu-
dinal bore for carrying drilling mud from the well drilling
platform to a drill bit supported at the lower or distal end of
the drill string. The derrick may be set up adjacent to the
borehole to begin the drilling process. A typical drilling rig
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may use a 14 inch drilling bit to begin the drilling process.
A typical drilling bit contains holes (e.g., openings or
apertures) on its drilling portion, which are in fluid or mud
flow communication with the mud through tubing connected
to the mud pit. In this regard, as the drilling procedure
commences and continues to drill down into the hole,
premixed clean mud can be injected to the borehole con-
currently, and hence, into the hole, through the drill bit.
Because the entire hole is securely pressurized (as is com-
mon in conventional down hole drilling procedures), the
drilling mud that is injected into the hole is subsequently
forced to return to the Earth surface. However, during the
drilling process, the FEarthen soil, which is excavated
through the drilling process, also contains one or more
particles or heavier particulates which get caught in the
drilling mud and begin to follow the drilling mud flow
pattern. As a consequence, as the drilling mud returns to the
surface, so does the particles and particulates. These par-
ticles or particulates are referred to in the industry as
“cuttings” (e.g., the particles that are cut away from the
Earth to create the hole). Representative cuttings may
include granite, rock, coal, sand, shale, water, gas and like
geographic minerals found in the Earthen crust (including,
for example, potentially environmentally hazardous materi-
als such as oil). In some instances, the cuttings attach or
adhere themselves to the drilling mud.

The use of mud also means that several characteristics of
the drilling process must be maintained, so that (for
example) the mud’s viscosity, density, and other properties
must be maintained to predetermined limits, otherwise there
is a significant risk that the drilling process may be adversely
affected. Nevertheless, drilling mud is useful, as it lubricates
the drill bit during the drilling process while allowing for the
each transportation of cuttings. The drilling mud is typically
mixed to be a heavy viscous liquid, and other compounds
(such as, for example, diesel, crude oil, and other non-water
soluble petroleum based products) may be added to the mud
to facilitate the mud’s lubricating characteristics.

Depending on the project, a typical drilling may go
anywhere from 25 feet below the Earth’s surface to well
over 20,000 feet below the Earth’s surface. Every drilling
project is unique, and may require different parameters for
use. Thus, for example, a short range depth hole may only
require a small diameter hole to be dug, whereas a long
range depth hole may require a much larger diameter hole to
be dug. Thus, for example, a 7000 foot deep hole may
typically require the creation of an approximately 18 inch
diameter surface casing substantially throughout the length
of the hole being dug. As the hole is being slowly dug, the
drilling bit is removed from the hole, and surface casing is
inserted into the diameter of the hole in order to create a
reinforcement wall or barrier which also prevents any exter-
nal material (such as gas or oil) from coming to the surface
during the pressurized drilling process. Surface casing pipe
is typically formed of a metal or metal compound and
usually comes in 20 to 30 foot lengths which can be
interconnectable to allow longer length casings (as may be
needed for longer depth holes). The diameter of the hole
being dug is generally larger than the surface casing inserted
into the hole. Once the casing is installed, cement is then
inserted into the outer portion of the casing surface, thereby
creating a permanent down hole bore. To help the cement
cure, calcium chloride may be added to the cement. Calcium
chloride in the cement also helps the cement to dry in
adjacent water pockets underneath the Earth’s surface. By
cementing the casing to the Earth, a barrier is created which
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prevents any liquid, gas or other undesirably contaminants
nearby from escaping to the Earth’s surface during the
drilling process.

The process of drilling a long-range down hole well is
repetitive and done in sections. Thus, for example, the first
1000 feet is drilled and then sealed through the casing/
cement structure. Then, the next 1000 feet is drilled and
sealed through the casing/cement structure. This repetition
continues until the desired depth of the hole is reached.
During this entire process, drilling mud is continuously
injected into the hole through the drill bit. Because the
system is pressurized, the used drilling mud as well as any
cuttings are forced to return to the Earth surface (hereafter
collectively referred to as “dirty mud”).

When the dirty mud returns to the surface, the dirty mud
may thereafter be transported to a conventional prior art
shaker or shaker system containing a plurality of screens.
The shaker system is utilized to try to separate some of the
mud from the cuttings. Namely, the shaker attempts to
separate the used mud from the larger cuttings so that some
of the mud may fall through the screens and into the clean
mud tank. The larger cuttings and clumped or adhered mud
may then continue on to be transported to a large container
for disposal to a land farm or alternatively, be transported to
an empty Earth pit (or, reserve pit, as they are sometimes
called) which has already been dug on site. The empty Earth
pit may have, for example, the dimensions of 50 feet by 120
feet by 12 feet deep, and the Earthen dirt which was dug up
to create the empty Earth pit is usually displaced off to the
side of the empty Earth pit in a mound. These type of Earth
pits may contain a variety of elements, including drilling
mud, cuttings and other solid wastes. Unfortunately, there
are numerous documented events where these pits have
failed to contain the waste, which results in the contamina-
tion of the local environment and/or water aquifers. As a
result, and due to the change in many recent laws, the used
mud which will be placed in the empty Earth pit must
subsequently be removed and transported to a recycling land
farm, and the Earthen dirt which was dug up to create the
empty Earth pit must thereafter be replaced back into the
empty pit. A land farm is an offsite area which is used to mix
the dirty mud with one or more chemicals or manure (such
as chicken manure or sheep manure, for example), which
heats up the dirty mud through a chemical decomposition
process in an attempt to evaporatively cleanse the chemicals
from the dirty mud. Such land farms are usually far away
from the drilling site, and require heavy equipment used to
till and rotor the dirty mud with the manure in order for the
chemical decomposition process to continue. At some point
in the future (generally, on the order of years), the dirty mud
can then be cleared for reintegration back into the Earth’s
soil. This process leads to environmental pollution. More-
over, the cost for transporting the dirty mud to an offsite land
farm is very expensive (a 3000 foot well in La Plata County,
Colorado recently cost almost $300,000 to transport the
dirty mud to an offsite land farm). Additionally, third party
companies must be hired to further clean the dirty mud, and
also certify that the area where the drilling occurred is
environmentally safe after the drilling process.

Another type of land farm occurs where the dirty mud is
transported to an offsite area and injected deep into the Earth
through a borehole well for permanent storage. The well
stays open until it is full of dirty mud, and then the well is
permanently closed. Again, this type of dirty mud storage
may also cause environmental pollution in the Earth soil.

Conventional drilling processes have many disadvan-
tages. For example, there is a significant cost for environ-
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mental remediation which is legally required by state and
federal agencies. Additionally, there is still a significant
possibility of environmental pollution if the drilling process
is done incorrectly or with disregard to the local environ-
ment. Moreover, allowing the cuttings to remain in the mud
during the drilling process is problematic because the par-
ticulates will likely have an adverse impact on the drilling
mud (and hence, the drilling operation). Finally, the cost for
remediation can range from $50,000 to $250,000 or more
(protecting the area from local wildlife through fences, nets,
tarps and like instruments, etc).

It is therefore an exemplary feature of the present inven-
tion to provide a novel method, system or apparatus for
processing drilling mud in a closed loop such that any
undesirable particulate such as drill cuttings may be sub-
stantially, if not completely, separated from the drilling mud
while at the same time allowing the recycled drilling mud to
be continuously circulated with any drilling mud.

SUMMARY OF THE INVENTION

The following summary of the invention is provided to
facilitate an understanding of some of the innovative fea-
tures unique to the present invention, and is not intended to
be a full description of variations that may be apparent to
those of skill in the art. A full appreciation of the various
aspects of the invention can be gained from the entire
specification, claims, drawings, and abstract taken as a
whole.

The present invention is generally directed to a closed
loop apparatus, system, process or method adapted for
processing drilling mud used in a down hole well drilling
process such that any undesirable particulate such as cut-
tings may be substantially, if not completely, separated from
the dirty mud while at the same time allowing the recycled
drilling mud to be continuously circulated with the drilling
mud. In one embodiment, the present invention includes the
following components, all in fluid or mud flow communi-
cation: at least one clean mud mixing tank, at least one
pump, at least one or more dirty mud shakers, at least one
conveyor belt system, at least one recycled mud reclamation
tank and one or more filtering centrifugal pumps or centri-
fuges. As used in this invention, the term “closed loop” is to
be broadly defined, and may include a system where a
measured output value of the drilling mud is compared to a
desired input value of the drilling mud and corrected accord-
ingly (either manually or through computer control, for
example). This definition also broadly includes the disclo-
sure of a cyclical material flow adapted to minimize waste
(so that the drilling mud may be re-used as desired).

This disclosure describes numerous specific details that
include specific structures and elements, their particular
arrangement, and their particular functions in order to pro-
vide a thorough understanding of the present invention. One
skilled in the art will appreciate that one may practice the
present invention without the specific details.

The novel features of the present invention will become
apparent to those of skill in the art upon examination of the
following detailed description of the preferred embodiment
or can be learned by practice of the present invention. It
should be understood, however, that the detailed description
of the preferred embodiment and the specific examples
presented, while indicating certain embodiments of the
present invention, are provided for illustration purposes only
because various changes and modifications within the spirit
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and scope of the invention will become apparent to those of
skill in the art from the detailed description, drawings and
claims that follow.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying figures further illustrate the present
invention and, together with the detailed description of the
preferred embodiment, assists to explain the general prin-
ciples according to the present invention.

FIG. 1 illustrates an exemplary drilling rig R performing
a down hole drilling project; and

FIG. 2 illustrates an exemplary representation of the
elements comprising the present invention, all elements
being in mud flow communication with rig R illustrated in
FIG. 1.

Additional aspects of the present invention will become
evident upon reviewing the non-limiting embodiments
described in the specification and the claims taken in con-
junction with the accompanying figures, wherein like refer-
ence numerals denote like elements.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

The present invention is a closed loop apparatus, system
or method which is adapted for processing drilling mud used
in a down hole well drilling process with a drilling rig such
that any undesirable particulate such as cuttings may be
substantially, if not completely, separated from the dirty mud
while at the same time allowing the recycled drilling mud to
be continuously circulated with any clean drilling mud.

An exemplary drilling rig R is illustrated in FIG. 1, and
generally depicts a drilling bit in mud flow communication
with the clean mud tank 103 through a mud line and clean
mud pump P;. The illustration also identifies a dirty mud
flow return line, which is in mud flow communication with
the shaker system 101.

Turning now to FIG. 2, the present invention (in one
embodiment as an apparatus) comprises at least one open air
clean mud mixing tank 103, one or more pump systems P,
(where x=1, 2, 3, . . . etc.), one or more optional dirty mud
shakers or shaker systems 101, at least one optional con-
veyor belt system 105, at least one open air recycled mud
reclamation tank 107, and one or more centrifugal pumps or
centrifuges C, (where x=1, 2, 3, . . . etc.), with all elements
being in fluid or mud flow communication with one another,
and with the drilling rig R. Additional optional elements are
also contemplated, as disclosed and discussed throughout
this invention.

As those of skill in the art will now recognize, the travel
path of the mud (whether clean, dirty or as processed as
variously disclosed in accordance with the present inven-
tion) from the drilling rig R through the disclosed invention
and back to the drilling rig is defined as a closed loop mud
flow communication path, and collectively, all mud travel
paths form the mud flow communication occurring between
the various elements disclosed in this invention.

As an exemplary operational process or method, clean
mud is added with water to a conventional hopper 103a for
mixing and storage in clean mud mixing tank 103. There-
after, the clean mud in clean mud mixing tank 103 is pumped
to the rig R via exemplary pump P3. The dirty mud there-
after comes up from the Earth through the rig R a period of
time after the drilling process commences. The dirty mud
may then optionally be transported via a bluey line to one or
more dirty mud shakers 101 (a bluey line is commonly
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known as being the pressurized tubing or transport system
connected to the return of the drilling rig which bleeds
pressure at the surface of the wellhead in order to, among
other things, protect the crew and rig and move the dirty mud
away from the drilling area). The primary purpose of each
dirty mud shaker 101 is to separate some of the mud from
the larger cuttings through the use of vibrational forces from
each shaker, resulting in shaker processed mud and used
mud. If some of the used mud is separated from the cuttings,
conventionally, the used mud may fall through the shaker
and back into the clean mud tank 103 for remixing with the
clean mud. A representative clean mud mixing tank 103 may
be a 400 bbl tank or vessel. An exemplary compact shaker
unit which may be used according to the present invention
is the Meerkat PT Shale Shaker offered by Mi SWACO of
Houston, Tex. While conventional shakers are currently
used in this fashion, only a very small amount of mud
(typically less than 20 percent) from the shaking process is
reclaimed (e.g., the used mud falls through the shaker 101
and into tank 103) or remixed with the clean mud. Indeed,
shaker manufacturers acknowledge that the shakers exhibit
very low separation efficiency. As a consequence, a large
majority of shaker processed mud continues to remain
adhered to the cuttings during this process. Currently, typical
conventional processes do not focus on the ability or need to
further separate the shaker processed mud from the cuttings,
and instead, the shaker processed mud still containing a
large portion of mud is merely transported to an adjacent
Earthen pit or a land farm as described previously. The
present invention recognizes and solves the problem for a
need for further separation processing of the shaker pro-
cessed mud even after shakers are used.

The shaker processed mud (whether separated or not) may
then be optionally transported from shaker system 101 to at
least one conveyor belt system 105 via an optional transport
chute or slide as seen in FIG. 2. Alternatively, the dirty mud
arising from the drilling rig R may then be immediately
transported to (or, received by) the at least one conveyor belt
system 105 thereby bypassing the shaker procedure (thus,
resulting in mud arising from the mud flow communication
path). Conveyor belt system 105 is adapted to substantially
separate undesired particles from the shaker processed mud
or the dirty mud resulting in recycled mud and cuttings. A
preferred conveyor belt system 105 includes a belt 105a
having one or more holes or openings 105b variously
dispersed upon or through the conveyor belt 105a, which
allows the substantially separated recycled mud to fall
through the conveyors belt holes 105b and into recycled
mud tank 107. Representative hole 105b sizes which may be
formed on the belt 105a may be about %4 inch in diameter,
for example. A concave shaped belt 105¢ may be preferred
because in field tests, the concave shaped belt 105¢ allowed
the shaker processed mud or the dirty mud to congregate
towards the middle of the belt during the separation process.
Of course, additional conveyor belt systems can be used
together, and may be especially useful in those drilling jobs
that does not have a great deal of land for equipment

placement.
As seen in FIG. 2, at least a first spray system S, (where
x=1, 2, 3, . . . etc.) may be optionally introduced, controlled

or utilized variously throughout the present invention to
selectively spray water, chemicals, gas, air or other com-
bined liquids and/or gases (collectively referred to as
“fluid”) on the shaker processed mud or the dirty mud as it
travels on the conveyor belt system 105 in order to further
assist the separation of mud from the cuttings. As a result,
each spray system S, may be in fluid communication with
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one or more fluid reservoirs or containers F, (where x=1, 2,
3, ...etc.) which are adapted to store and deliver fluid to the
spray systems S, for dispensing as desired. As depicted in
FIG. 2, an exemplary spray system S, S, is depicted above
and adjacent to the conveyor belt system 105, each system
adapted to spray fluid on the shaker processed mud or the
dirty mud as it travels on the conveyor belt system 105 in
order to further assist the separation of mud from the
cuttings. Of course, each individual spray system may be
adapted to selectively disperse separate types of fluid (e.g.,
one spray system may dispense water, another spray system
may dispense a chemical compound, etc).

The spray systems S, may also be adapted to selectively
dispense fluid which neutralizes or eliminates an undesirable
compound or compounds in the mud. Thus, for example, a
liquid agent such as Dawn brand of detergent may be used
with the fluid system S, in order to separate out any oil
which may be combined with the dirty cuttings. In some
situations, the fluid used in any of the fluid systems S, may
be heated or heatable, which may result in drier cuttings for
disposal (which has the advantage of not weighing as much,
for example, because the moisture content is substantially
removed and thus the cost for cuttings disposal may be
decreased).

As the shaker processed mud or the mud from the mud
flow communication path is separated from the cuttings, the
recycled mud may then travel through or into the belt’s holes
105b and thereafter fall into the mud reclamation tank 107.
Concurrently, the cuttings continue to travel on the conveyor
belt system 105 (and perhaps, for example, through one or
more pressure spray systems S, for additional treatment)
until the cuttings (or, remaining conveyor processed mud)
can be transported to at least one cuttings disposal tank 200
or area for further processing. In one contemplated compo-
sition, the conveyor belt 105a is made from an approxi-
mately 150-200 mesh screen adapted for use in a conveyor
system.

Optionally, the conveyor belt system has a return end
105¢e and at the opposite end, a departure end 105d. Adjacent
to but underneath the departure end 105d is found a scraper
means or flap 105f optionally secured to the conveyor belt
system 105, which is adapted to scrape any further dirty
mud, cuttings or mud from the conveyor belt as it travels
back to the return end 105e.

Of course, those of skill in the art will realize that the
contemplated conveyor belt system 105 may also function
vibrationally at any point or points along the conveyor travel
path of the belt 105a to further assist separating mud from
the cuttings subjected to such vibrational forces.

In another embodiment, the recycled mud reclamation
tank 107 is adapted to store recycled mud, and transport the
recycled mud back to the drilling rig R. Recycled mud tank
107 is preferably adapted to receive mud from the mud flow
communication path, so that the mud may arrive from either
the shaker processed mud from the shaker system 101, or
may be mud arriving from the conveyor belt system 105.
Preferably, the recycled mud reclamation tank 107 may be
a barrel tank which is in fluid or mud flow communication
with at least one pump P1 at a transmitting end 107a. On the
opposite end 107b of the tank is optionally positioned a
disposal removing end 107c which is adapted to allow the
recycled mud within tank 107 to be removed from the tank
107 (such as to, for example, a disposal truck or vessel 200
as seen in FIG. 2).

If the recycled mud sits unattended for an extended period
of time in the recycled mud reclamation tank 107, the
heavier portion of the recycled mud will likely separate from
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the water liquid, so that the water will sit upon the mud. And,
similarly, if the recycled mud sits unattended for an extended
period of time, the heavier portion of the recycled mud may
not only separate from the water liquid, any oil or lighter
liquid present may also separate from the water so that the
oil or lighter liquid sits upon the water. As a consequence, it
may then be possible to further continuously cleanse the
recycled mud residing in the recycled mud reclamation tank
107 of any undesired contaminant such as oil or lighter
liquid.

Thus, in another embodiment of the present invention, the
recycled mud reclamation tank 107 may also be in fluid or
mud flow communication with at least one recirculation
system 109 or 109a. Preferably, the recirculation system 109
or 109a is utilized or otherwise adapted to further filtrate or
cleanse the recycled mud within the recycled mud reclama-
tion tank (either internally, or, as the recycled mud is
transported to the clean mud mixing tank). In one embodi-
ment, the recirculation system 109 or 109a includes at least
one centrifuge C3 and at least an optional second spray
system (identified as S5 in FIG. 2). In order to further
cleanse the recycled mud in the recycled mud reclamation
tank 107, it might be desirable to cease transportation of the
recycled mud to centrifuge C3, and allow the recycled mud
to sit unattended or undisturbed for a predetermined period
of time in the recycled mud reclamation tank 107 to allow
the mud to separate from any undesired contaminant. Then,
the process of continuously recirculating the mud in tank
107 via recirculation system 109 or 109a is applied while
concurrently applying pre-selected spray through the second
spray system S5. In preferred operation, the centrifuge C3
may then be adapted to filter out any undesirable compound
or compounds (such as oil, for example), and return the
recycled mud to the tank 107. When this process is com-
pleted, the process of transporting the recycled mud to
centrifuge system (identified, for example, as C1-C3 in FIG.
2) can continue. Of course, those of skill in the art will
realize that the transportation process to centrifuge system
C1-C3 and the recirculation system 109 or 109a can both be
used approximately at the same time, if desired, either
individually, or in combination with other spray systems.
Additionally, the tank 107 may have a plurality of compart-
ments (not shown, but known to those of skill in the art),
with each compartment in communication with separate
exemplary recirculating systems (not shown), so that each
compartment may have “cleaner” recycled mud than the
compartment before, so that the recycled mud can be further
cleansed or filtered.

In one embodiment, all of the disclosed components may
be assembled as a complete system, with (for example) the
shaker 101 sitting above and on the clean mud mixing tank
103, and the conveyor system 105 sitting above or on the
recycled mud reclamation tank 107, with the centrifuge
systems C_ and the spray systems S_ placed as desired.
Preferably, the complete system 100 is adapted to sit upon
a foundation (such as the I-beam system 111 utilized and
illustrated in FIG. 2, or an exemplary skid system, for
example). The foundation 111 should preferably be able to
carry the weight of all components when picked up by a
crane or like device. Similarly, the foundation 111 should
preferably be able to retain all of the components for
transportation between drilling job sites.

One or more centrifuge systems C_ are disclosed. Each
centrifuge C, preferably operates at significantly high grav-
ity forces (“G” forces) and are preferably adapted to further
selectively filtrate or cleanse an undesired compound or
compounds. Exemplary undesirable compounds may



US RE46,632 E

9

include sand, oil, shale, smaller cuttings or even much
smaller particles. An exemplary centrifuge unit which may
be used according to the present invention is Model Nos.
414 Centrifuge or 518 Centrifuge offered by Mi SWACO of
Houston, Tex., which can operate at up to 2,100 G.

While not disclosed in the attached Figures, those of skill
in the art will also recognize that the entire process or
method can be computer controlled by utilizing at least one
centralized computer system. Namely, each individual com-
ponent disclosed is contemplated to be in selective elec-
tronic control communication with one another so that the
operation of any of the components (if needed) may be
entirely computer controlled through a centralized computer
system. Moreover, while not disclosed in the attached Fig-
ures, on site power generators are used to provide power to
the various components. It is contemplated that one or more
of the following components may also be included within
the disclosed apparatus, method or system: power generators
for providing power to those disclosed components of the
present invention requiring power; liquid treatment systems
for treating any liquids as desired; heating mechanisms for
heating any elements or fluids as desired; and/or air or gas
pressure systems to provide any form of air or gas as may be
required.

The present invention has the advantage of using recycled
mud during the drilling process, which leads to substantially
reduced costs associated with using new mud, and con-
stantly mixing the new mud with water or like liquid used in
a drilling process (including gels, cross linked agents and
cross linkable agents). Additionally, the amount of mud
required is substantially reduced. Moreover, the present
invention allows the recycled mud to be used from one job
site to another job site, without the need for transportation to
a land farm. Additionally, the present invention has the
significant advantage of being able to leave the recycled
mud and/or cuttings on site (for example, in a holding tank),
which may allow a third party to visit the site and mix the
mud with chemicals or manure (such as chicken manure or
sheep manure, for example to evaporatively cleanse the
chemicals from the dirty mud. This advantage saves the time
and cost for transporting the mud to an offsite farm, and
allows the land owner to retain the mud on his or her land.

During most drilling projects, large fracturing tanks (or,
“frac tanks” 300, shown in FIG. 2) are brought to the drill
site. The frac tanks normally store and dispense liquid (such
as water) as may be required on the job site. A typical frac
tank can hold about 200 bbl of liquid. The frac tanks are
typically fully emptied before they are transported to the
next job site. After the drilling process is finished, a “reverse
out” is performed, wherein the drilling process is reversed
and the drilling bit will slowly return to the Earth surface.
During this process, the present invention contemplates
injecting water into the well during the reverse out in order
to completely remove the mud injected into the well for
recycling as disclosed herein. Moreover, after the down hole
well drilling process is completed, the present invention
contemplates transporting the recycled mud which may
remain in either the clean mud tank 103 or the recycled mud
tank 107 to one or more of the frac tanks for transportation
to the next job site and dispensing at the next job site. By
utilizing frac tanks with the components of this invention in
this embodiment, the components of the assembled system
can be cleaned, and easily transported without the weight of
any excess mud. Concurrently, the mud may be stored in the
frac tanks until transported to the next job site.

Those of skill in the art will soon realize the numerous
advantages found when utilizing the present invention. For
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example, the present invention results in a significant cost
savings for drilling procedures. The present invention fur-
ther results in improved environmental impact, and further,
results in using a significantly reduced amount of mud for
drilling procedures. Moreover, the present invention pro-
vides a novel process or system for processing drilling mud,
but continuously and automatically separating undesired
elements (e.g., cuttings) from the drilling mud while
approximately simultaneously reintroducing the recycled
drilling mud back into the drilling process. The present
invention also has the advantage of a closed loop reclama-
tion system which is adapted to substantially prevent the
depletion of drilling mud, thereby resulting in a lower cost
drilling operation.

Benefits, other advantages, and solutions to problems
have been described above with regard to specific embodi-
ments. However, the benefits, advantages, solutions to prob-
lems, and any element(s) that may cause any benefit, advan-
tage, or solution to occur or become more pronounced are
not to be construed as critical, required, or essential features
or elements of any or all the claims. As used herein, the
terms “comprises”, “comprising”, or any other variation
thereof, are intended to cover a non-exclusive inclusion,
such that a process, method, article, or apparatus that com-
prises a list of elements does not include only those elements
but may include other elements not expressly listed or
inherent to such process, method, article, or apparatus.
Further, no element described herein is required for the
practice of the invention unless expressly described as
“essential” or “critical”.

Other variations and modifications of the present inven-
tion will be apparent to those of ordinary skill in the art, and
it is the intent of the appended claims that such variations
and modifications be covered. The particular values and
configurations discussed above can be varied, are cited to
illustrate representative embodiments of the present inven-
tion and are not intended to limit the scope of the invention.
It is contemplated that the use of the present invention can
involve components having different characteristics as long
as the principle is followed.

I claim:

1. A closed loop apparatus for reclaiming drilling mud
used in a down hole well drilling process with a drilling rig,
the apparatus comprising at least one clean mud mixing tank
adapted to mix and store clean mud, the clean mud mixing
tank being in mud flow communication with the drilling rig
through a predefined mud flow communication path, at least
one conveyor belt system in mud flow communication with
the drilling rig, at least one recycled mud reclamation tank
in mud flow communication with the conveyor belt system,
one or more pump systems in mud flow communication with
the drilling rig and the recycled mud reclamation tank, and
one or more centrifuges in mud flow communication with
the recycled mud reclamation tank and the clean mud
mixing tank, the apparatus adapted to continuously circulate
the drilling mud to and from the drilling rig while substan-
tially removing one or more cuttings excavated during the
drilling process, the apparatus further comprising one or
more dirty mud shakers, each dirty mud shaker adapted to
receive dirty mud from the drilling rig and being in mud flow
communication with the clean mud mixing tank and the
conveyor belt system, each shaker further adapted to par-
tially separate undesired particles from the dirty mud result-
ing in shaker processed mud and used mud, each shaker
further adapted to transport the used mud to the clean mud
mixing tank and reintroduce the shaker processed mud back
into the mud flow communication path.
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2. The apparatus of claim 1 wherein the conveyor belt
system is a conveyor belt adapted to receive mud from the
mud flow communication path and substantially separate
undesired particles from the mud resulting in recycled mud
and cuttings, each [convey] conveyor belt system further
adapted to transport the recycled mud to the recycled mud
reclamation tank and transport any remaining cuttings to at
least one cuttings disposal tank.

3. The apparatus of claim 2 further including at least a first
pressure spray system adapted to selectively dispense fluid
which neutralizes or eliminates an undesirable compound in
the mud.

4. The apparatus of claim 2 wherein the conveyor belt is
vibrational at one or more points along the conveyor travel
path.

5. The apparatus of claim [2] 3 wherein the recycled mud
reclamation tank is adapted to store recycled mud from the
conveyor belt system and allow the recycled mud to be
removed from within the tank to a disposal vessel.

6. The apparatus of claim 5 further including at least one
recirculation system in mud flow communication with the
recycled mud reclamation tank, each recirculation system
adapted to [further] filtrate the recycled mud within the
recycled mud reclamation tank.

7. The apparatus of claim 6, each recirculation system
comprising at least one centrifuge system adapted to filter
out one or more undesirable compounds in the recycled mud
and [returning] return the recycled mud to the recycled mud
reclamation tank.

8. The apparatus of claim 7, each recirculation system
further comprising at least a second spray system adapted to
selectively dispense fluid adapted to neutralize or eliminate
an undesirable compound in the recycled mud.

9. The apparatus of claim 2 wherein the recycled mud
reclamation tank is further adapted to transport the recycled
mud back to the drilling rig through at least one centrifuge
system in mud flow communication with the recycled mud
reclamation tank, each centrifuge system being adapted to
selectively filtrate one or more undesired compounds prior
to transmitting the recycled mud to the drilling rig.

10. The apparatus of claim 1 further including at least a
first pressure spray system adapted to selectively spray fluid
on the shaker processed mud as it travels on the conveyor
belt system in order to further assist the separation of mud
from the cuttings.

11. The apparatus of claim [1] 6 further comprising at
least one centralized computer system in electronic commu-
nication with the clean mud mixing tank, the conveyor belt
system, the recycled mud reclamation tank, and the recir-
culation system, the computer system adapted to selectively
control the operation of any of the clean mud mixing tank,
the conveyor belt system, the recycled mud reclamation
tank, or the recirculation system.

12. The apparatus of claim [1] 6 further comprising a
foundation adapted to retain and, during transport, carry the
weight of the clean mud mixing tank, the conveyor belt
system, the recycled mud reclamation tank, and the recir-
culation system.

13. The apparatus of claim 1 further comprising at least
one frac tank, each frac tank adapted to receive, store, and
dispense recycled mud which may remain in either the clean
mud tank or the recycled mud tank after the down hole well
drilling process is completed.

14. A system for reclaiming drilling mud used in a down
hole well drilling process with a drilling rig having a mud
flow communication path containing drilling mud, the sys-
tem comprising at least one clean mud mixing tank adapted
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to mix and store clean mud, at least one conveyor belt
system adapted to receive mud from the mud flow commu-
nication path and substantially separate undesired particles
from the mud in the mud flow communication path resulting
in recycled mud and cuttings, at least one recycled mud
reclamation tank adapted to store recycled mud from the
conveyor belt system, one or more pump systems adapted to
selectively assist mud flow travel within the mud flow
communication path and one or more centrifuge systems
adapted to selectively filtrate one or more undesirable com-
pounds in the drilling mud, each clean mud mixing tank,
conveyor belt system, recycled mud reclamation tank, pump
system and centrifuge system all being in mud flow com-
munication with the drilling rig through the mud flow
communication path, the system adapted to continuously
circulate the drilling mud to and from the drilling rig while
substantially removing one or more cuttings from the drill-
ing mud excavated during the drilling process.

15. The system of claim 14 further comprising at least one
dirty mud shaker adapted to receive drilling mud from the
drilling rig to partially separate undesired particles from the
mud resulting in shaker processed mud and used mud, each
shaker further adapted to transport the used mud to the clean
mud mixing tank and reintroduce the shaker processed mud
back into the mud flow communication path.

16. The system of claim 14 wherein the conveyor belt
system is a conveyor belt adapted to transport the recycled
mud to the recycled mud tank and transport any remaining
cuttings to at least one cuttings disposal tank.

17. The system of claim 16 further including at least a first
pressure spray system adapted to selectively spray fluid on
the mud as it travels on the conveyor belt system in order to
further assist the separation of mud from the cuttings, the
first pressure spray system further being adapted to selec-
tively dispense fluid which neutralizes or eliminates an
undesirable compound in the mud.

18. The system of claim 17 further including at least one
recirculation system in mud flow communication with the
recycled mud reclamation tank, each recirculation system
adapted to filtrate the recycled mud within the recycled mud
reclamation tank.

19. The system of claim 17, each recirculation system
further comprising at least one centrifuge adapted to filter
out one or more undesirable compounds in the recycled mud
and returning the recycled mud to the recycled mud recla-
mation tank, each recirculation system further comprising at
least a second spray system adapted to selectively dispense
fluid adapted to neutralize or eliminate an undesirable com-
pound in the recycled mud.

20. The system of claim 14 wherein the recycled mud
reclamation tank is further adapted to transport the recycled
mud back to the drilling rig through at least one centrifuge
system and at least one pump in mud flow communication
with each centrifuge system, each centrifuge system being
adapted to selectively filtrate one or more undesired com-
pounds prior to transmitting the recycled mud to the clean
mud mixing tank.

21. A closed loop method for reclaiming drilling mud used
in a down hole well drilling process with a drilling rig
having a mud flow communication path containing drilling
mud from a clean mud mixing tank, the method comprising
the steps of:

transporting the drilling mud from the drilling rig to at

least one dirty mud shaker, each dirty mud shaker
adapted to receive dirty mud from the mud flow com-
munication path, each shaker further adapted to par-
tially separate undesired particles from the drilling mud
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resulting in shaker processed mud and used mud, each
shaker further adapted to transport the used mud to [at
least one] the clean mud mixing tank and [reintroduc-
ing] reintroduce the shaker processed mud back into
the mud flow communication path;

transporting the shaker processed mud from the mud flow

communication path to at least one conveyor belt
system, each conveyor belt system being adapted to
substantially separate undesired particles from the
shaker processed mud resulting in recycled mud and
cuttings,

each conveyor belt system further adapted to transport the

recycled mud to [at least one] the recycled mud tank
and transport any remaining cuttings to at least one
cuttings disposal tank;

transporting the recycled mud within the recycled mud

tank to the clean mud mixing tank for use as drilling
mud through one or more centrifuge systems, each
centrifuge system adapted to selectively filtrate one or
more undesired compounds prior to transmitting the
recycled mud to the clean mud mixing tank.

22. The method of claim 21 further including the step of
introducing at least a one first pressure spray system to the
at least one conveyor belt system, the at least one first
pressure spray system adapted to selectively spray fluid on
the mud as it travels on the conveyor belt system in order to
further assist the separation of mud from the cuttings, the at
least one first pressure spray system further being adapted to
selectively dispense fluid which neutralizes or eliminates an
undesirable compound in the mud.

23. The method of claim 22 further controlling the at least
one first pressure spray system to selectively dispense fluid
which neutralizes or eliminates an undesirable compound in
the mud.

24. The method of claim 21 further including the steps of
utilizing at least one recirculation system in mud flow
communication with the recycled mud reclamation tank,
each recirculation system adapted to filtrate the recycled
mud within the recycled mud reclamation tank.

25. The method of claim 24, each recirculation system
further comprising at least one centrifuge adapted to filter
out one or more undesirable compounds in the recycled mud
and returning the recycled mud to the recycled mud recla-
mation tank.

26. The method of claim 25 further comprising at least
one second spray system adapted to selectively dispense
fluid adapted to neutralize or eliminate an undesirable com-
pound in the recycled mud.

27. The method of claim 21 further including the step of
introducing at least one centralized computer system in
electronic communication with the clean mud mixing tank,
the conveyor belt system, the recycled mud reclamation
tank, and the recirculation system, the computer system
adapted to selectively control any of the clean mud mixing
tank, the conveyor belt system, the recycled mud reclama-
tion tank, or the recirculation system.

28. The method of claim [21] 24 further including the step
of utilizing a foundation adapted to retain and, during
transport, carry the weight of the clean mud mixing tank, the
conveyor belt system, the recycled mud reclamation tank,
and the recirculation system.

29. The method of claim 21 further including the step of
utilizing at least one fracture tank, each fracture tank adapted
to receive, store and dispense recycled mud which may
remain in either the clean mud tank or the recycled mud tank
after the down hole well drilling process is completed.
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30. A closed loop method for reclaiming drilling mud used
in a down hole well drilling process with a drilling rig
having a mud flow communication path containing drilling
mud from at least one clean mud mixing tank, the method
comprising the steps of:
transporting the drilling mud from the drilling rig to at
least one dirty mud shaker, each dirty mud shaker
adapted to receive dirty mud from the mud flow com-
munication path, each shaker further adapted to par-
tially separate undesired particles from the drilling mud
resulting in shaker processed mud and used mud, each
shaker further adapted to transport the used mud to the
clean mud mixing tank and reintroducing the shaker
processed mud back into the mud flow communication
path;
transporting the shaker processed mud from the mud flow
communication path to at least one recycled mud
reclamation tank, the recycled mud tank further includ-
ing at least one recirculation system in mud flow
communication with the at least one recycled mud
reclamation tank and the clean mud mixing tank, each
recirculation system adapted to filtrate the shaker pro-
cessed mud resulting in a recycled mud within the
recycled mud reclamation tank and transport the
recycled mud to the clean mud mixing tank for use as
drilling mud.
31. A closed loop method for reclaiming drilling mud used
in a down hole well drilling process with a drilling rig
having a mud flow communication path containing drilling
mud from a clean mud mixing tank, the method comprising
the steps of:
transporting the drilling mud from the drilling rig to at
least one recycled mud reclamation tank and transport-
ing any cuttings to at least one cuttings disposal tank;

allowing at least one recirculation system within the
recycled mud reclamation tank to filtrate the drilling
mud resulting in a recycled mud; and

transporting the recycled mud within the recycled mud

reclamation tank to the drilling rig through the clean
mud mixing tank.
32. The closed loop method for reclaiming drilling mud of
claim 31, each recirculation system comprising at least one
centrifuge system adapted to filter out one or more undesir-
able compounds in the recycled mud and returning the
recycled mud to the recycled mud reclamation tank.
33. The closed loop method for reclaiming drilling mud of
claim 32, each recirculation system further comprising at
least a spray system adapted to selectively dispense fluid
adapted to neutralize or eliminate an undesirable compound
in the recycled mud.
34. A process for reclaiming drilling mud used in a down
hole well drilling event with a drilling rig, the process
comprising the steps of:
transporting the drilling mud from the drilling rig to at
least one recycled mud reclamation tank resulting in
recycled mud, the recycled mud reclamation tank being
in mud flow communication with the drilling rig;

allowing at least one recirculation system within the
recycled mud reclamation tank to filtrate the drilling
mud resulting in a recycled mud; and

transporting the recycled mud within the recycled mud

reclamation tank to a clean mud mixing tank for use as
drilling mud through one or more centrifuge systems,
each centrifuge system adapted to selectively filtrate
one or more undesired compounds prior to transmitting
the recycled mud to the clean mud mixing tank, the
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clean mud mixing tank being in mud flow communi-
cation with the drilling rig.
35. The process of claim 34 further comprising the [steps]
step of transporting the recycled mud to at least one con-
veyor belt system adapted to receive mud from the mud flow
communication path and substantially separate undesired
particles from the recycled mud.
36. The process of claim 34 further comprising the step of
introducing clean mud into the clean mud mixing tank
through at least one hopper.
37. The process of claim 34, each recirculation system
further comprising at least a spray system adapted to selec-
tively dispense fluid adapted to neutralize or eliminate an
undesirable compound in the recycled mud.
38. A closed loop method for reclaiming drilling mud used
in a down hole well drilling process with a drilling rig
having a mud flow communication path containing drilling
mud, the method comprising the steps of:
transporting the drilling mud from the drilling rig to at
least one recycled mud reclamation tank, the mud
reclamation tank being in mud flow communication
with the drilling rig, the mud reclamation tank further
comprising at least one recirculation system adapted to
filtrate the drilling mud resulting in a recycled mud
within the recycled mud reclamation tank; and

transporting the recycled mud within the recycled mud
reclamation tank to the drilling rig for use as drilling
mud through one or more centrifuge systems, each
centrifuge system adapted to selectively filtrate one or
more undesired compounds prior to transmitting the
recycled mud to the drilling rig through [the] a clean
mud mixing tank.

39. The method of claim 38 wherein each recirculation
system comprises at least one recycling centrifuge system,
each recycling centrifuge system adapted to selectively
filtrate one or more undesired compounds from the recycled
mud in the recycled mud reclamation tank.

40. The method of claim 39, each recirculation system
further comprising at least a spray system adapted to selec-
tively dispense fluid adapted to neutralize or eliminate an
undesirable compound in the recycled mud.

41. A closed loop apparatus for reclaiming drilling mud
used in a down hole well drilling process with a drilling rig
having drilling mud, the apparatus being in mud flow
communication with the drilling rig forming a mud flow
communication path, the apparatus comprising at least one
mud reclamation tank and at least one centrifuge system,
each mud reclamation tank being in mud flow communica-
tion with the drilling rig and the at least one centrifuge
system, each mud reclamation tank accepts the drilling mud,
filtrates the drilling mud through at least one recirculation
system resulting in recycled mud and transports the recycled
mud to the at least one centrifuge system, the at least one
centrifuge system filters out one or more undesirable com-
pounds in the recycled mud, and returns the recycled mud to
the mud flow communication path.

42. The apparatus of claim 41, each mud reclamation tank
further comprising at least a spray system adapted to selec-
tively dispense fluid adapted to neutralize or eliminate an
undesirable compound in the recycled mud.

43. The apparatus of claim 41, the at least one recircula-
tion system further comprising at least one centrifuge
adapted to filter out one or more undesirable compounds in
the recycled mud and [returning] rezurn the recycled mud to
the recycled mud reclamation tank.

44. An entirvely closed loop apparatus for veclaiming dirty
drilling mud used in a down hole well drilling process with
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a drilling rig generating the dirty drilling mud, the appa-
ratus being in mud flow communication with the drilling rig
defining a mud flow communication path, the apparatus
comprising at least one mud reclamation tank and at least
one centrifige system, each mud reclamation tank being in
mud flow communication with the drilling rig and the at
least omne centrifuge system, each mud reclamation tank
adapted to receive and store the dirty drilling mud, each mud
reclamation tank further comprising at least one recircula-
tion system adapted to stir the dirty drilling mud and prevent
undesived compounds in the dirty drilling mud from settling
in the mud reclamation tank vesulting in rvecirculated mud,
the apparatus further adapted to transport the recirculated
mud to the at least one centrifuge system, the at least one
centrifuge system adapted to substantially or completely
remove one or more undesirable compounds in the recircu-
lated mud resulting in vecycled mud, the at least one
centrifuge system further adapted to veturn the vecycled mud
to the mud flow communication path.

45. The apparatus of claim 44, each recirculation system
further comprising one or morve pumps being in mud flow
communication with each mud reclamation tank, each pump
being adapted to assist in the movement of the dirty drilling
mud within the mud reclamation tank.

46. The apparatus of claim 45 wherein each pump is a
centrifugal pump.

47. The apparatus of claim 45 wherein each pump allows
the dirty drilling mud to be transported out of each mud
reclamation tank and then to be reinserted into the same
mud reclamation tank after flowing through the pump.

48. The apparatus of claim 45, each recirculation system
further comprising at least one first sprayer system posi-
tioned above the recivculated mud in each mud reclamation
tank for spraying the recirculated mud in each mud recla-
mation tank during the movement of the recycled mud in
each mud reclamation tank.

49. The apparatus of claim 44 further comprising one or
morve dirty mud shakers adapted to receive dirty drilling mud
from the drilling rig and being in mud flow communication
with a clean mud mixing tank and each mud reclamation
tank, each dirty mud shaker being adapted to partially
separate one or more undesived particles from the dirty
drilling mud resulting in shaker processed mud and used
mud, each shaker further adapted to transport the used mud
to the clean mud mixing tank and reintroduce the shaker
processed mud back into the mud flow communication path.

50. The apparatus of claim 44, each recirculation system
further comprising one or more centrifugal pumps being in
mud flow communication with each mud reclamation tank,
each centrifugal pump being adapted to assist in the move-
ment of the dirty drilling mud within the mud reclamation
tank, the apparatus further comprising one or more dirty
mud shakers adapted to receive dirty drilling mud from the
drilling rig and being in mud flow communication with a
clean mud mixing tank and each mud reclamation tank, each
dirty mud shaker being adapted to partially separate one or
morve undesired particles from the dirty drilling mud result-
ing in shaker processed mud and used mud, each shaker
further adapted to transport the used mud to the clean mud
mixing tank and reintroduce the shaker processed mud back
into the mud flow communication path.

51. A closed loop process for reclaiming dirty drilling
mud generated from a down hole well drilling process with
a drilling rig having a mud flow communication path
containing drilling mud, the process comprising the steps of
transporting the dirty drilling mud from the drilling rig to at
least one recycled mud rveclamation tank, each mud recla-
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mation tank being in mud flow communication with the
drilling rig and further comprising at least one recirculation
system, using the recirculation system to stir the dirty
drilling mud in each mud rveclamation tank to prevent
undesived compounds in the dirty drilling mud from settling
within the mud reclamation tank rvesulting in recirculated
mud, transporting the recirculated mud to at least one
centrifuge system, the at least one centrifuge system adapted
to filter out one or more undesirable particulates in the
recirculated mud resulting in recycled mud, and transport-
ing the vecycled mud to the mud flow communication path.

52. The process of claim 51, each recirculation system
further comprising one or more centrifugal pumps being in
mud flow communication with each mud reclamation tank,
each centrifugal pump assisting circulation of the dirty
drilling mud in the mud reclamation tank to substantially or
completely prevent the undesirable particulates in the dirty
drilling mud from settling within each mud reclamation tank.

53. The process of claim 52, each recirculation system
further comprising at least one sprayer system positioned
above the recirculated mud in each mud reclamation tank
for spraying the recivculated mud in each mud reclamation
tank during the movement of the vecycled mud in each mud
reclamation tank.

54. A closed loop apparatus for reclaiming drilling mud
used in a down hole well drilling process with a drilling rig
having dirty drilling mud containing one or more undesir-
able particulates, the apparatus comprising at least one
clean mud mixing tank adapted to mix and store drilling mud
used in the down hole well drilling process, the clean mud
mixing tank being in mud flow communication with the
drilling rvig through a predefined mud flow communication
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path, at least one mud reclamation tank in mud flow com-
munication with the drilling rig, each mud reclamation tank
adapted to receive the dirty drilling mud and variously
circulate the dirty drilling mud in the mud reclamation tank
through at least one recirculation system, each recirculation
system adapted to selectively prevent undesired compounds
in the dirty drilling mud from setiling within the mud
reclamation tank, resulting in recirculated mud, and at least
one centrifuge in mud flow communication with each mud
reclamation tank and each clean mud mixing tank, each
centrifuge adapted to receive most, if not all, of the recir-
culated mud from the mud reclamation tank and selectively
remove each undesirable particulates, vesulting in recycled
mud prior to transmitting the recycled mud to the clean mud
mixing tank for use as clean mud in the down hole well
drilling process.

55. The apparatus of claim 54, each recirculation system
further comprising one or more centrifugal pumps being in
mud flow communication with each mud reclamation tank,
each centrifugal pump being adapted to assist the circula-
tion of the dirty drilling mud in each mud reclamation tank
to substantially or wholly prevent undesirable particulates
in the dirty drilling mud from settling within each mud
reclamation tank.

56. The apparatus of claim 54, each recirculation system
further comprising at least one sprayer system positioned
above the recirculated mud in each mud reclamation tank
for spraying the recivculated mud in each mud reclamation
tank during the movement of the recycled mud in each mud
reclamation tank.



