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BULK MATERIAL HANDLING SYSTEM FOR REDUCED DUST, NOISE, AND
EMISSIONS

TECHNICAL FIELD
The present disclosure relates generally to transferring bulk materials, and more
particularly, to a bulk material delivery system and method for reducing dust, noise, and engine

emissions at a job site.

BACKGROUND

During the drilling and completion of oil and gas wells, various wellbore treating fluids
are used for a number of purposes. For example, high viscosity gels and proppant infused
liquids are used to create fractures in oil and gas bearing formations to increase production.
High viscosity and high density gels are also used to maintain positive hydrostatic pressure in the
well while limiting flow of well fluids into earth formations during installation of completion
equipment. High viscosity fluids are used to flow sand into wells during gravel packing
operations. The high viscosity fluids are normally produced by mixing dry powder and/or
granular materials and agents with water at the well site as they are needed for the particular
treatment. Systems for metering and mixing the various materials are normally portable, e.g.,
skid- or truck-mounted, since they are needed for only short periods of time at a well site.

The powder or granular treating material is normally transported to a well site in a
commercial or common carrier tank truck. Once the tank truck and mixing system are at the well
site, the dry powder material (bulk material) must be transferred or conveyed from the tank truck
into a supply tank for metering into a blender as needed. The bulk material is usually transferred
from the tank truck pneumatically. More specifically, the bulk material is blown pneumatically
from the tank truck into an on-location storage/delivery system (e.g., silo). The storage/delivery
system may then deliver the bulk material onto a conveyor or into a hopper, which meters the
bulk material into a blender tub.

There is a larger emphasis on dust, noise, and emissions control at job sites than ever
before with customers and regulatory bodies. Therefore, bulk material handling applications that

cut down on the dust, noise, and engine emissions on location are desired.
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BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the present disclosure and its features and
advantages, reference is now made to the following description, taken in conjunction with the
accompanying drawings, in which:

FIG. 1 is a schematic block diagram of a containerized bulk material handling system, in
accordance with an embodiment of the present disclosure;

FIG. 2 is a perspective view of a pile of bulk material being used to regulate a gravity
feed of bulk material to a blender inlet, in accordance with an embodiment of the present
disclosure;

FIG. 3 is a perspective view of a transportation unit that may be used to carry a container
of bulk material to or from a worksite, in accordance with an embodiment of the present
disclosure;

FIG. 4 is a perspective view of a lock used to fasten a container of bulk material to the
transportation unit of FIG. 3, in accordance with an embodiment of the present disclosure; and

FIG. 5 is a perspective view of the transportation unit of FIG. 3 with a container of bulk

material positioned thereon, in accordance with an embodiment of the present disclosure.
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DETAILED DESCRIPTION

Illustrative embodiments of the present disclosure are described in detail herein. In the
interest of clarity, not all features of an actual implementation are described in this specification.
It will of course be appreciated that in the development of any such actual embodiment,
numerous implementation specific decisions must be made to achieve developers’ specific goals,
such as compliance with system related and business related constraints, which will vary from
one implementation to another. Moreover, it will be appreciated that such a development effort
might be complex and time consuming, but would nevertheless be a routine undertaking for
those of ordinary skill in the art having the benefit of the present disclosure. Furthermore, in no
way should the following examples be read to limit, or define, the scope of the disclosure.

Certain embodiments according to the present disclosure may be directed to systems and
methods for efficiently managing bulk material (e.g., bulk solid or liquid material). Bulk
material handling systems are used in a wide variety of contexts including, but not limited to,
drilling and completion of oil and gas wells, concrete mixing applications, agriculture, and
others. The disclosed embodiments are directed to systems and methods for efficiently
delivering bulk material into an inlet of a blender unit at a job site. Disclosed embodiments may
include a system and method for transporting and releasing bulk materials into the blender inlet
in a manner that reduces dust, noise, and engine emissions on location. The disclosed techniques
may be used to efficiently handle any desirable bulk material having a solid or liquid
constituency including, but not limited to, sand, proppant, gel particulate, diverting agent, dry-
gel particulate, liquid additives, acid, chemicals, cement, and others.

In currently existing on-site bulk material handling applications, bulk material (e.g., sand,
proppant, gel particulate, or dry-gel particulate) may be used during the formation of treatment
fluids. In such applications, the bulk material is often transferred between transportation units,
storage tanks, blenders, and other on-site components via pneumatic transfer, sand screws,
augers, chutes, conveyor belts, and other components. However, these existing techniques for
transferring bulk material about a job site can release large amounts of undesirable dust, noise,
and engine emissions into the atmosphere.

As an example, dust is often generated on location from pneumatic transfer of bulk
material via pressurized air flow from a transportation unit (e.g., tank truck) to a receiving bin
(e.g., silo). When bulk material is carried from the transportation unit in a fluidized airstream to
the receiving bin, the bulk material strikes a plate to knock the bulk material down into the bin.

When this occurs, a large amount of dust is generated and becomes airborne in the receiving bin.
3
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The blown airstream is then vented to keep from pressurizing the receiving bin, and dust that is
being carried in the airstream is released to the atmosphere. This process can release a
significant amount of dust into the atmosphere. Techniques to capture the airborne dust require
additional external equipment and operators, and these efforts can be quite costly.

Dust can also be generated when bulk material is transferred from one piece of
equipment to the next on location. For example, the bulk material may “fall” from one conveyor
belt to another, or from a belt to the sand pile at a blender hopper, releasing dust into the air upon
impact. Capturing this dust can be complicated and expensive, since the dust is often generated
at multiple transfer points, with each transfer point requiring an enclosure, ventilation, and
filtering to prevent release of the dust.

The process of pneumatically filling a receiving bin with bulk material from a
transportation unit can be very noisy as well, due to the use of compressors or blowers to create
the airstream needed to carry the bulk material. The high noise levels are often sustained for
long periods of time, since blowing the bulk material pneumatically from a transportation unit to
a storage/delivery system is a time consuming process taking at least an hour to empty a single
truck. Multiple transportation units are sometimes operated at the same time to pneumatically
fill one or more receiving bins on location, thereby further increasing the noise levels.

The transportation units can also generate significant engine emissions on location due to
running diesel engines during pneumatic filling as well as operating the transportation units
when they are waiting to move into position to unload their contents. For example, at any one
time, a dozen or more transportation units may be idling (while running heating and cooling)
until it is their turn to pneumatically unload the contents. In addition, the engines powering the
storage bins that receive bulk material from the transportation units contribute to the release of
engine emissions on location.

The bulk material handling systems and methods disclosed herein are designed to address
and eliminate the shortcomings associated with existing material handling systems. The
presently disclosed techniques use one or more portable containers to transfer bulk material from
a transportation unit to a blender inlet (e.g., blender hopper or mixer inlet). The portable
containers may be carried to the location on a transportation unit (e.g., truck trailer), where a
hoisting mechanism (e.g., forklift, crane, or other system) is used to remove the container from
the transportation unit and place it in a desired location. When bulk material is needed at the
blender inlet, a hoisting mechanism may position the container of bulk material onto an elevated

support structure. Once on the support structure, the container may be opened to release bulk
4
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material to a gravity feed outlet, which routes the bulk material from the container directly into
the blender inlet.

The disclosed containerized bulk material transfer system and method allows for reduced
dust, noise, and engine emissions on location. For example, the bulk material can be removed
from the transportation unit very quickly when disposed in portable containers and without
generating any dust on location. The support structure may elevate the bulk material containers
to a sufficient height above the blender inlet and route the bulk material directly from the
containers to the blender inlet via a gravity feed to reduce or eliminate dust generation at this
transfer point on location. The transportation units can be unloaded relatively quickly via
removal of the containers, thereby reducing the engine emissions associated with multiple
transportation units waiting to be unloaded. Further, the noise levels are reduced on location
since pneumatic transfer is not being used to convey bulk material from the transportation units
to a separate receiving bin.

Turning now to the drawings, FIG. 1 is a block diagram of a bulk material handling
system 10. The system 10 includes one or more containers 12 elevated on a support structure 14
and holding a quantity of bulk material (e.g., solid or liquid treating material). Although only
one such container 12 is illustrated in FIG. 1, other embodiments of the system 10 may feature
multiple bulk material containers 12 disposed on a support structure 14. The container 12 may
utilize a gravity feed to provide a controlled, i.e. metered, flow of bulk material at an outlet 18.
The container 12 is separate from other containers of bulk material at the job site and is
independently transportable about the job site (e.g., for placement on or removal from the
support structure 14).

In the illustrated embodiment, the support structure 14 may include a frame 16 for
receiving and holding the one or more containers 12 and one or more gravity feed outlets 18 for
directing bulk material away from the respective containers 12. For example, in the illustrated
embodiment, the support structure 14 includes a single gravity feed outlet 18 for directing bulk
material from the container 12 disposed on the frame 16. The outlet 18 may be coupled to and
extend from the frame 16. The outlet 18 may utilize a gravity feed to provide a controlled, i.e.
metered, flow of bulk material from the container 12 to a blender unit 20. The outlet 18 may be
a chute that directs the bulk material from the container 12 to the blender 20.

Although just one support structure 14 is shown in FIG. 1, other embodiments of the bulk
material handling system 10 may include multiple separate support structures 14 having one or

more bulk material containers 12 disposed thereon, and all of these support structures 14 may
5
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feed into the blender unit 20. In some embodiments, the support structures 14 may each hold a
single container 12. In other embodiments, the support structures 14 may each hold multiple
containers 12. In still other embodiments, one support structure 14 may hold a single container
12 while another support structure 14 holds multiple containers 12.

As illustrated, the blender unit 20 may include a hopper 22 and a mixer 24 (e.g., mixing
compartment). The blender unit 20 may also include a metering mechanism 26 for providing a
controlled, i.e. metered, flow of bulk material from the hopper 22 to the mixer 24. However, in
other embodiments the blender unit 20 may not include the hopper 22, such that the outlet 18 of
the support structure 14 may provide bulk material directly into the mixer 24.

Water and other additives may be supplied to the mixer 24 (e.g., mixing compartment)
through a fluid inlet 28. As those of ordinary skill in the art will appreciate, the fluid inlet 28
may include more than the one input flow line illustrated in FIG. 1. The bulk material and water
may be mixed in the mixer 24 to produce (at an outlet 30) a hydraulic fracturing fluid, a mixture
combining multiple types of proppant, proppant/dry-gel particulate mixture, sand/sand-diverting
agents mixture, cement slurry, drilling mud, a mortar or concrete mixture, or any other fluid
mixture for use on location. The outlet 30 may be coupled to a pump for transporting the
treating fluid to a desired location (e.g., a hydrocarbon recovery well) for a treating process.

It should be noted that the disclosed containers 12 may be utilized to provide bulk
material for use in a variety of treating processes. For example, the disclosed systems and
methods may be utilized to provide proppant materials into fracture treatments performed on a
hydrocarbon recovery well. In other embodiments, the disclosed techniques may be used to
provide other materials (e.g., non-proppant) for diversions, conductor-frac applications, cement
mixing, drilling mud mixing, and other fluid mixing applications.

As illustrated, one or more containers 12 may be elevated above an outlet location via the
frame 16. The support structure 14 is designed to elevate the container 12 above the level of the
blender inlet (e.g., blender hopper 22 and/or mixing tub 24) to allow the bulk material to gravity
feed from the container 12 to the blender unit 20. This way, the container 12 is able to sit on the
frame 16 of the support structure 14 and output bulk material directly into the blender unit 20 via
the gravity feed outlet 18 of the support structure 14.

As illustrated, the containers 12 may each include a discharge gate 42 for selectively
dispensing or blocking a flow of bulk material from the container 12. In some embodiments, the
discharge gate 42 may include a rotary clamshell gate. However, other types of discharge gates

42 that can be actuated open and closed may be used. When the discharge gate 42 is closed, the
6



10

15

20

25

30

CA 03024330 2018-11-09

WO 2018/017090 PCT/US2016/043271

gate 42 may prevent bulk material from flowing from the container 12 to the outlet 18. The
discharge gate 42 may be selectively actuated into an open position (as shown in the illustrated
embodiment) to release the bulk material from the container 12. When it is desired to stop the
flow of bulk material, or once the container 12 is emptied, the discharge gate 42 may then be
actuated (e.g., rotated or translated) back to the closed position to block the flow of bulk
material.

The support structure 14 may also include one or more actuators (not shown) designed to
aid in actuation of the discharge gate 42 of the one or more containers 12 disposed on the frame
16. The actuators may be rotary actuators designed to rotate into engagement with the discharge
gate 42 to transition the gate between a closed position and an open position. In other
embodiments, the actuators may be linear actuators designed to interface with the discharge gate
42 to selectively open and close th¢ gate. By utilizing actuators disposed on the support structure
14 to actuate the discharge gate 42 between open and closed positions, the system 10 may
prevent the container 12 from reléasing bulk material before the container 12 is positioned on the
support structure 14 for releasing material directly into the blender unit 20.

Significantly reduced dust is generated on location at this transfer point between the
container 12 and the blender unit 20, due to the outlet 18 gravity feeding the bulk material from
the container 12 elevated on the support structure 14 into the blender inlet. With the container
12 elevated on the support structure 14, the suspended bulk material has enough potential energy
that when the discharge gate 42 is opened, the bulk material flows from the container 12 through
the outlet 18 and directly into the blender 20. The outlet 18 may provide a choke feed for bulk
material that is released from the container 12 on the support structure. This choke feed method
is illustrated more specifically in FIG. 2, where bulk material 110 is shown exiting the bottom of
the outlet 18 (i.e., chute) into a blender inlet 112 (e.g., hopper or mixer compartment).

As shown, the bulk material 110 may form a pile within the blender inlet 112. The outlet
18 may extend into the blender inlet 112 such that, once the pile of bulk material 110 is
established, any additional bulk material is discharged from the outlet 18 at a fill level of the
bulk material 110 already present in the blender inlet 112. The discharge gate (e.g., 42 of FIG.
1) of the container (e.g., 12 of FIG. 1) may be kept open to facilitate a flow of bulk material
through the outlet 18 under a force due to gravity. The existing bulk material pile 110 in the
blender inlet 112 may effectively choke off the supply of bulk material from the outlet 18 until
some of the bulk material 110 is removed from the blender inlet 112. An angle of repose of the

bulk material 110 in the pile may affect the flow rate of additional material from the outlet 18.
7
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As bulk material 110 is transferred from the blender inlet 112 to another location (e.g., via a
metering device or pump) the used material may be replaced by bulk material that had previously
stacked up in the outlet 18 and the container 12. This allows the bulk material 110 to flow into
the blender inlet 112, instead of dropping into the blender inlet 112. As such, the bulk material
does not fall and is not being impacted, and dust is not generated at this location.

In addition to reducing dust at this transfer point, the transfer of bulk material directly
from the container 12 to the blender unit 20 of FIG. 1 also reduces the noise and engine
emissions generated on location. Specifically, after the discharge gate 42 is opened to release
bulk material from the container 12, the bulk material flows through the outlet 18 and into the
blender unit 20 under a force due to gravity. As such, no conveyor belts or other powered
conveyor devices are required to move the bulk material from the container 12 to the blender
unit 20. This is different from conventional material handling equipment, which often relies on
several diesel powerpacks (likely running at the same time) to provide the power to hydraulic
components used to run a belt system for conveying bulk material from a receiving bin to the
blender. The disclosed system 10, however, provides bulk material from the container 12 to the
blender unit 20 by opening the discharge gate 42 and simply allowing the material to flow
through the outlet 18 under gravity into the blender unit 20. This reduces the noise and engine
emissions, since just one powerpack (or possibly no powerpacks) are operating at a time to move
bulk material from the container 12 to the blender unit 20.

In some embodiments, the support structure 14 (with the frame 16 and the gravity feed
outlet 18) may be integrated into the blender unit 20. In this manner, the system 10 may be a
single integrated unit for receiving one or more containers 12 on the support structure 14,
feeding bulk material from the containers 12 to the blender inlet, and mixing the bulk material
with one or more fluids at the mixer 24 to produce the treatment fluid.

Although shown as supporting one container 12, other embodiments of the frame 16 may
be configured to support other numbers (e.g., 2, 3, 4, 5, 6, 7, 8, or more) of containers 12. The
exact number of containers 12 that the support structure 14 can hold may depend on a
combination of factors such as, for example, the volume, width, and weight of the containers 12
to be disposed thereon. ‘

In any case, each container 12 may be completely separable and transportable from the
frame 16, such that any container 12 may be selectively removed from the frame 16 and replaced
with another container 12. That way, once the bulk material from one container 12 runs low or

empties, a new container 12 may be placed on the frame 16 to maintain a steady flow of bulk
8
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material to the blender unit 20. In some instances, a container 12 may be closed before being
completely emptied, removed from the frame 16, and replaced by a container 12 holding a
different type of bulk material to be provided to the blender unit 20.

It should be noted that the disclosed system 10 may be used in other contexts as well.
For example, the bulk material handling system 10 may be used in concrete mixing operations
(e.g., at a construction site) to dispense aggregate from the container 12 through the outlet 18
into a concrete mixing apparatus.(blender 20). In addition, the bulk material handling system 10
may be used in agriculture applications to dispense grain, feed, seed, or mixtures of the same.
Still other applications may be realized for transporting bulk material via containers 12 to an
elevated location on a support structure 14 and dispensing the bulk material in a metered fashion
through the one or more outlets 18.

In presently disclosed embodiments, one or more containers 12 of bulk material may be
transported to the job location on a transportation unit (e.g., truck trailer) 32. In some instances,
the one or more containers 12 may be transferred from the transportation unit 32 to a bulk
material storage site 34 on location. This storage site 34 may be used to store one or more
additional containers 12 of bulk material to be positioned on the frame 16 of the support
structure 14 at a later time. The storage site 34 may be a skid, a pallet, or some other holding
area designated for storing unused containers 12 of bulk material.

The bulk material containers 12 may. be unloaded from transportation units 32 via a
hoisting mechanism 36, such as a forklift, a crane, or a specially designed container management
device, and brought to the storage site 34 until the container 12 is needed. One or more
containers 12 may be transferred from the storage site 34 onto the support structure 14, as
indicated by arrow 38, using the same or a different hoisting mechanism 36 that unloaded the
containers 12 from the transportation units 32. In other embodiments, the hoisting mechanism
36 may be used to transfer one or more bulk material containers 12 directly from the
transportation unit 32 to the support structure 14 where the contents of the containers 12 are then
emptied into the blender unit 20. In such instances, the job site may or may not include a storage
site 34 for unused containers 12 of bulk material.

When the container 12 is positioned on the support structure 14, the discharge gate 42 of
the container 12 may be opened, allowing bulk material to flow from the container 12 into the
respective outlet 18 of the support structure 14. The outlet 18 may then route the flow of bulk
material directly into a blender inlet (e.g., into the hopper 22 or mixer 24) of the blender unit 20.

After the container 12 on the support structure 14 is emptied and/or the discharge gate 42
9
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is closed, the same or a different hoisting mechanism 36 may be used to remove the empty
container 12 from the support structure 14. In some embodiments, one or more empty or
partially emptied containers 12 may be positioned at another bulk material storage site 34 (e.g., a
skid, a pallet, or some other holding area), as indicated by arrow 40, until they can be removed
from the job site (e.g., via a transportation unit 32) and/or refilled. In other embodiments, the
one or more empty or partially emptied containers 12 may be positioned directly onto a
transportation unit 32 for transporting the containers 12 away from the site. It should be noted
that the same transportation unit 32 used to provide one or more filled containers 12 to the
location may then be utilized to remove one or more empty or partially emptied containers 12
from the site.

The disclosed methods for transferring bulk material about the job site in containers 12
do not generate dust on location. This is because the bulk material is “transferred” from the
transportation unit 32 to one or more positions on the job site within the fully enclosed
containers 12. The containers 12 maintain the bulk material securely therein while the containers
12 are moved about the job site. Instead of the material being transferred from one container to
another via pneumatic filling, conveyor belts, or other dust-generating transfer systems, the
containers 12 filled with bulk material are removed from transportation units 32 and positioned
at a desired location via the hoisting mechanism 36. No dust is generated during this process of
unloading bulk material in containers 12 from the transportation units 32.

In addition, having the ability to lift the bulk material containers 12 off the transportation
units 32 that arrive on location is a much quicker and quieter operation than conventional
methods of pneumatically unloading material from tanker trailers. The unloading of a bulk
material container 12 from the transportation unit 32 may take less than approximately 5 minutes
using the hoisting mechanism 36, as opposed to a pneumatic unloading process that takes 1-2
hours to unload a conventional tank trailer. Because of the reduced unloading time, several
transportation units 32 can be successively unloaded on location in a relatively short amount of
time using the disclosed containerized system 10. When a transportation unit 32 pulls up to be
offloaded and then the contents are replaced with an empty container 12, this entire process may
last only approximately 20 minutes. There is little to no wait time (i.e., detention) for the
transportation units 32 that arrive to the location for offloading and/or reloading. As a result,
less noise and fewer engine emissions are generated around the location due to trucks idling and
waiting to unload.

Furthermore, the disclosed system may utilize just a single powerpack on location (e.g.,
10
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engine of the forklift or other hoisting mechanism 36) to move bulk material from the
transportation unit 32 to the blender unit 20, as opposed to several engines or powerpacks
running at the same time to pneumatically unload conventional tankers and/or convey bulk
material to the blender. Thus, there is a reduction in the emissions footprint, as well as noise
generation, using the disclosed systems and methods for moving bulk material about the
location.

FIGS. 3-5 illustrate an embodiment of the transportation unit 32 that may be used in the
disclosed bulk material handling operations. FIG. 3 illustrates the transportation unit 32, which
may be a trailer 210 with multiple rails to support a container of bulk material thereon. As
illustrated, the trailer may include four rails extending outward with locks 212 formed thereon to
support the corners of a bulk material container. The bulk material container may be supported
on the trailer 210 and secured at each corner to the trailer 210 via the locks 212.

FIG. 4 is a close-up view of one embodiment of a lock 212 that may be used on the trailer
210. As shown, the lock 212 may be an iso-twist lock that can be easily manipulated to secure
the container to the trailer 210. However, other types of twist locks or other mechanically
actuated locks may be used in other embodiments of the container trailer 210. The lock 212 may
be simply rotated to unlock the container from the trailer 210. Thus, zero engine emissions are
generated in the process of unlocking the container from the trailer 210. This lock 212 may also
save time during the loading and unloading operations on location, allowing the container to be
unlocked and removed from the trailer 210 in about 5 minutes.

FIG. 5 illustrates the container trailer 210 of FIG. 3 with a container 12 of bulk material
disposed thereon and connected to the trailer 210 via the locks 212. Although only one container
12 is able to be supported on the illustrated trailer 210, other embodiments of the trailer 210 may
be designed to support two or more containers 12. The number and arrangement of containers
12 that can be supported on the trailer 210 may be limited based on the weight of the containers
12, due to weight restrictions for roads over which the containers 12 will be transported. In some
embodiments, the trailer 210 may include space for multiple containers 12, and this trailer 210
may be used to transport one container 12 filled with bulk material to the location and to
transport multiple empty containers 12 away from the location. Or, a trailer 210 with multiple
spaces available for containers 12 may be used to transport multiple containers 12 filled with
relatively lighter or less dense bulk material.

The disclosed containerized system and method for handling bulk material at a job site

may reduce the dust, noise, and engine emissions generated on location. By making the bulk
11
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material unloading/loading process on location more efficient, the disclosed techniques may
reduce the amount of engine emissions generated from idling trucks, since transportation units
may be able to unload their materials faster than would be possible using pneumatic transfer. In
addition, the disclosed techniques may enable the transfer of bulk material on location without
generating excessive noise that would otherwise be produced through a pneumatic loading
process. Still further, the bulk material remains in the individual containers 12 until it is output
directly into the blender unit 20 via the gravity feed outlet 18. Since the bulk material remains in
the containers 12, instead of being released directly onto a conveyor, the containers 12 may
enable movement of bulk material on location without generating a large amount of dust.
Although the present disclosure and its advantages have been described in detail, it
should be understood that various changes, substitutions and alterations can be made herein

without departing from the spirit and scope of the disclosure as defined by the following claims.

12



CLAIMS:

1. A system, comprising:

a container holding bulk material, wherein the container is portable, and wherein the
container stores the bulk material during movement of the container prior to discharge of the
bulk material from the container;

a blender having a blender inlet, wherein the blender inlet is a hopper of the blender or a
mixing component of the blender;

a frame for receiving and holding the container thereon; and

a gravity feed outlet coupled to the frame for routing the bulk material discharged from
the container directly into the blender inlet such that the bulk material exits a lower end of the
gravity feed outlet directly into the blender inlet;

wherein the container comprises a discharge gate disposed at a lower portion thereof,
wherein the discharge gate is selectively actuated to release the bulk material from the container;

wherein the frame comprises a gate actuator disposed thereon for selectively actuating the
discharge gate of the container when the container is disposed on the frame, wherein the
container is prevented from releasing the bulk material until the container is positioned on the

frame and the gate actuator actuates the discharge gate.

2. The system of claim 1, further comprising a transportation unit for transporting the

container to or from a job site.

3. The system of claim 2, wherein the transportation unit comprises a trailer with

mechanical locks for selectively locking the container onto the transportation unit.

4. The system of claim 2, further comprising a hoisting mechanism for removing the

container from the transportation unit at the job site and lifting the container onto the frame.

5. The system of claim 4, wherein the hoisting mechanism comprises a forklift, a crane, or a

container management device.

13
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6. The system of claim 1, wherein the gravity feed outlet is positioned relative to the blender
inlet such that the gravity feed outlet provides a choke feed of the bulk material from the

container into the blender inlet.

7. The system of claim 1, wherein the blender inlet comprises an opening at an upper end
thereof, wherein the gravity feed outlet extends downward from the frame to a position above or
through the opening of the blender inlet such that bulk material discharged therefrom flows into
the blender inlet instead of dropping from a vertical height into the blender inlet.

8. The system of claim 1 wherein the gravity feed outlet is a chute with an upper end
located beneath a position where the container is held on the frame, and wherein the chute

extends vertically downward from the frame.

9. A method, comprising:
unloading a portable container holding bulk material from a transportation unit;
maintaining the bulk material in the container as the container is moved about a job site;
positioning the container holding the bulk material on an elevated frame; and
discharging the bulk material from the container directly into a blender inlet of a blender
via a gravity feed outlet coupled to the elevated frame, wherein discharging the bulk material
directly into the blender inlet comprises discharging the bulk material from a lower end of the
gravity feed outlet directly into the blender inlet at a fill level of bulk material already present in
the blender inlet without dropping the bulk material from a vertical height into the blender inlet,

wherein the blender inlet is a hopper of the blender or a mixing component of the blender.

10. The method of claim 9, further comprising loading an empty or partially emptied portable
container onto the transportation unit after unloading the portable container holding bulk

material.

11. The method of claim 9, further comprising moving the container holding the bulk
material from the transportation unit to a storage site at the job site, and moving the container

holding the bulk material from the storage site to the elevated frame.
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12. The method of claim 9, further comprising moving the container holding the bulk

material from the transportation unit directly to the elevated frame.

13.  The method of claim 9, further comprising regulating a flow of the bulk material from the

container into the blender inlet via a choke feed.

14. The method of claim 9, further comprising actuating a discharge gate of the container
into an open position via a gate actuator disposed on the frame, and discharging the bulk material

from the container through the open discharge gate.

15. The method of claim 9, further comprising mixing the bulk material dispensed into the

blender inlet with additives to generate a treatment fluid.

16. The method of claim 9, further comprising utilizing a hoisting mechanism to remove the
container holding bulk material from the transportation unit, move the container about the job

site, and position the container on the elevated frame.

17. The method of claim 9, further comprising removing the container from the elevated

frame after the container is emptied and/or after a discharge gate on the container is closed.

18. The method of claim 9, wherein unloading the container holding bulk material from the
transportation unit comprises unlocking the container from a trailer and removing the container

from the trailer.
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19. A method, comprising:

reducing dust by providing and/or using a portable support structure at a well job site,
wherein the portable support structure is adapted for receiving one or more portable containers
carrying bulk material, and wherein the portable support structure comprises one or more gravity
feed outlets adapted for delivering the bulk material from the one or more portable containers
directly into a blender inlet; and

positioning the blender inlet underneath one or more gravity feed outlets, the blender inlet

being part of a blender unit.

20. The method of claim 19, wherein the portable support structure is configured to receive
up to three portable containers at one time, and wherein the portable containers are substantially

at the same elevation when received onto the frame of the portable support structure.

21. The method of claim 19, wherein the portable support structure is adapted for receiving

the blender inlet proximate the one or more gravity feed outlets.

22. The method of claim 19, further comprising positioning the blender unit underneath the

portable support structure after positioning the portable support structure.

23. The method of claim 19, wherein the blender inlet comprises a hopper.
24, The method of claim 19, wherein the blender inlet comprises a mixer inlet.
25. The method of claim 19, comprising positioning the portable support structure relative to

the blender unit such that the one or more gravity feed outlets are disposed in the blender inlet

after positioning the blender unit.

26. The method of claim 19, further comprising removing the portable support structure from

a trailer via a hoisting mechanism and positioning the portable support structure at a site.

16

Date Regue/Date Received 2021-01-19



27. A method, comprising:

reducing noise by providing and/or using a portable support structure at a well job site,
wherein the portable support structure is adapted for receiving one or more portable containers
carrying bulk material, and wherein the portable support structure comprises one or more gravity
feed outlets adapted for delivering the bulk material from the one or more portable containers
directly into a blender inlet; and

positioning the blender inlet underneath the one or more gravity feed outlets, the blender

inlet being part of a blender unit.

28. The method of claim 27, wherein the portable support structure is configured to receive
up to three portable containers at one time, and wherein the portable containers are substantially

at the same elevation when received onto the frame of the portable support structure.

29. The method of claim 27, wherein the portable support structure is adapted for receiving

the blender inlet proximate the one or more gravity feed outlets.

30. The method of claim 27, further comprising positioning the blender unit underneath the

portable support structure after positioning the portable support structure.

31 The method of claim 27, comprising positioning the portable support structure relative to
the blender unit such that the one or more gravity feed outlets are disposed in the blender inlet

after positioning the blender unit.

32. The method of claim 27, further comprising removing the portable support structure from

a trailer via a hoisting mechanism and positioning the portable support structure at a site.

33. A method, comprising:
reducing emissions by providing and/or using a portable support structure at a well job
site, wherein the portable support structure is adapted for receiving one or more portable

containers carrying bulk material, and wherein the portable support structure comprises one or
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more gravity feed outlets adapted for delivering the bulk material from the one or more portable
containers directly into a blender inlet; and
positioning the blender inlet underneath one or more gravity feed outlets, the blender inlet

being part of a blender unit..

34. The method of claim 33, wherein the portable support structure is configured to receive
up to three portable containers at one time, and wherein the portable containers are substantially

at the same elevation when received onto the frame of the portable support structure.

35. The method of claim 33, wherein the portable support structure is adapted for receiving

the blender inlet proximate the one or more gravity feed outlets.

36. The method of claim 33, further comprising positioning the blender unit underneath the

portable support structure after positioning the portable support structure.

37. The method of claim 33, comprising positioning the portable support structure relative to
the blender unit such that the one or more gravity feed outlets are disposed in the blender inlet

after positioning the blender unit.

38. The method of claim 33, further comprising removing the portable support structure from

a trailer via a hoisting mechanism and positioning the portable support structure at a site.
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