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ABSTRACT OF THE DISCLOSURE

A method of delivering proppant to a well site has the steps of transporting a load of proppant in
a vessel (62) to a desired location, moving the load of proppant from the vessel (62) into a
container (70, 72, 74, 76) so as to create a proppant-loaded container, unloading the proppant-
loaded container into a pneumatic bulk trailer , and transporting the unloaded proppant in the
pneumatic bulk trailer to a well site. The container 1s placed onto a bed of a truck (82) and
moved in proximity to the vessel. The proppant-loaded container 1s placed onto a tilting
mechanism (94) and then tilted so that the proppant is discharged through a flow gate of a
container into a hopper (96, 98). The proppant in the hopper can then be conveyed to the

pneumatic bulk trailer (108).
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SYSTEM OF DELIVERING AND STORING PROPPANT FOR USE AT A WELL SITE
AND CONTAINER FOR SUCH PROPPANT

FIELD OF THE INVENTION
{001} The;-pre'.éem: invention telates fo proppant storage containers. More' par ti.c:‘u’tairi.y, the present

-» pmi‘cu'larliy,,! the present iwvention relates to containers as !-part: of a system of Sw.ifi.n g proppani:prion
to delivery 1o a Well site,
BACKGROUND OF THE INVENTION

[0002] Hydmuiic fracturing is the propagation of fractions in a rock layer caused by the presencerof
pressurized fluid,. Hydiaulic fractures may forsh waturally, in the case of veins or dikes, drmay be
man-made moorder o release petiolewn, patural gas coal seasm gas, of other substances for
extraction. Fracturing is done fromyaweltbore drilled into reservoir rock formations. The energy from
the fnjection of 2 highly-pressurized fracturing fluid creates new channels-in the rock which can

increase the eéxtiaction raley and ultimate recovery of fossil fuels. The fratture width 1s typically
maintained afier the injection by itroducinga proppant inio the injected find. Proppant isamatetial,
such as graing of sand, ceramic, or-other particulates, that prevent the fractures frow closing when

the injection 1s stopped.

demand. Global supphies are currently tight. The number of proppant suppliess worldwide has
increased since 2000 from a handiil to well over fifty-sand, ceramic proppant and resin-coat
producess. .

[0004] By the far the dominant proppantis silica sand, made up ofancient weathered quartz; the most
~ common mineral in the Earth’s continental crust. '.U'niike' COMMION isapds which often. feels. grmy
when tubbed betweern the i‘ih gers, sand used as-a proppant tends 1o roll o the touch as a _ms;ﬂrt of its
round; Spl'iéritétl shape and. ughtiy-gxaded pariicle dtstubuuon Sand quality 8 g tunction utbuih
dépasi {and ;;rsces's{ug.. G ifg:{n‘Si z¢ isciitical . A8 gy g,ueﬂ proppant must ?:eiiiabiy fall within cerfain
mesh ranggs, subjectia downhole conditions and completion design. 'Geneml I};’, Coarser proppant
allows the higher flow capacity due tothe largerpore spaces between grains. However itmay break

down or.crush miore readily inder sivess due to thie retatiely frewer Lram-to- gramy contact points 1o
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bear the'stress ofen incurred in deep oil- and gas-bearing formations.

[0085] Typically, tnany hydraulic fracturmg operation, a large amount of such proppant 18 required.
Typically, it bas been difficult to effectively store the proppant at the fractoring sites, Additionally,
it has been found to be mrh;:x éifﬁf;l‘}ﬁ to effectively transport. rhepmp pant 1o the desired location.
~ Often, p-.:ropp:-mt is hauled to the desired locations on the back of trucks and is dumped onsite. Under
such circumstances, the prop pant is often exposed to adverse weather conditions. Ilﬁ_s; will
e:fféf:»‘f’i“ivefl v degrade the quality of the proppant during fts storage. Additionally, the aintenance of
proppantIn mma‘inersr at the ~'§iydmui§iicﬁ %Tfat::tmritxg site requires a large 'T'c:eapfiia}'ilim estment in storage
facilittes. Typicai'l,y;,: the tmloading of such storage facilities ig carried out on 'af-f'iflq'z::i}.i.t}_';v-hynfac‘itlitg
basis. As su:{:-h, there is a nged to be able to effectively transport the proppant fo and store the
proppant in a des: l,t.eed_ focation adj aognt to the h.§='ci-1?;§fziiic_-' fmctju’;‘fiﬁg tocation.

{0006} Present methods. of storing proppant for use at the well site: has involved & significant
vestnent in-stroctural facities. In particutar, silos have been built i orderto store prcppam- tor
use i the fracturing operation. Often, the silos can havea cost of several million dollars. Whengver

.....

such silos dre used, there 1s a possibility of <,0111<m1manm1 of the proppant ihm is contained wxﬂun

the silo. Large'storage facilities often mix various types and quahtiea of proppant. As smh fowey
quality 'propgant may be mixed with higher quality proppant so as to create an undesitable
coitanmingted combination.

[0007} The availability-of high quality proppant is always of a' major concern during siich fracturing

' opemﬁorns; ifthe ;pmppzmt-?is not available at the well site, thenthe fracturing rop.erati?an_ canstall antil

-----

need o 'ti,‘e able'ta itat§.<e. iugh qu a’;].i'ftty proppant a:vai! abl& at a-ﬂ} .ﬁ'mes during the .i';t."act-mng; operation.

Tis also important to provide asystem which avoids the mixtire of di fferent types of-pm-pp ant and

to avoid the contantination of the proppant: supply.

- {0008] Under certain circumstarices, railcats are. used to deliver proppant to the fracturing Iocauon'

The proppant 1s antoxded fromthe ratlcars mto preumatic hiﬁk trailers. The pnenmatic balk trailers
can then deliver the proppant to the well site: Often, the bulk materials train will bave to remain on

-site during the time the proppant remains in the bulkmaterial train. As such, the tranvis notable 10

« 2w
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be used for other purposes. This adds additional cost to the fracturing operation. Ultimately, after
thetramnas C.‘(}i};};-ilet.eliy unloaded, anew bulk material ram muastbe 't-}?ans;jmftea tothe desired tocation
and then serve aga storage facility, As sach, a need is'developed so.as to quickly rémove all of the
proppant from the bulk material train and to store such proppant until such time #s the proppant is
needed.

100091 In the past, various patents have issued -rgiazigngf to storage and transport Lfacﬁil:iﬁties.. For
examplé, U.S. Patent Poblication Na. 2008/0179054, published on July:31, 2008 to McGaugh etal.,
~ showsabulk'material storage and transportation system: In particular; the storage system Ismounted
on the tratler of a truck: The stora ge system includes walls that define an interior volume suitable

for receiving the aggvegate -material therein: There are hoppers provided at the bottom oi the

container, ‘These hoppers have inclined walls. The hoppers can extend o as to allow the material
| {rom the tnside of the container to-be PO perly con \-'esyeéi» to- 2 focation exterior of the coutainer.

Aictuators are used so as to expand and co;’!ﬁlaps-e {he container.

{0010} U.S. Patent No. 7,240,681, issued on Jaly 10, 2007 o 1. Saik, desciibes 4 trailer-mounted

t.\zﬁ}bi}ex.:ap;xgmt.g1£ tor ﬁdl"e‘&ﬁ%‘ai"efiﬁg aidd ,rcg.or\';t_e-'i‘ij{_jgffdmi1z§§;imi sand. The nmlm tbmoumcdto & "_tm(fk-
towable trailer so as o receive sand therein. The container has a pair of stoping end walls. The back
end of the container is suitably openable so as to allow the sand to be removed therefrom. A
pneumatic or hydrankic ram is provided on the forward part of the container so as to allow the
container to be lifted angularly upwardly so as toallow sand to be di s;r_lsa:;«.;;;e,{t; t‘_li{;m;gh ﬂie;. date aithe
rear-of the container.

16011] U.S. Patent No. 4,247,228, issued on Jan uary 27, 1981 to Gray et al,, describes a dump-truck
ot trader with:a pnewmatt i':.:?c;:}r}#eyb{. The container 1§ mounted 1o a fraime on wheels. A hydrauhe
ram tilts the container for dumping through & vear outlet. A pucumatic conveyer is carried by the
frame with an intake at the rear of the container. A gate: allows the solids to be dumped
conventionally by gravity or to be blown to a storage facility by the poeumatic container. The
‘container has atop hatch formed therein sa as to allow the solids to be introduiced into the interior
of the container.

100121 U.S. Patent No., 2,865,521, issued on D.ec-euﬁjexf 23, 1958 to Fisher ef gl., shows a bulk

material ttuck that has an interior volume suitable for the receipt of bulk matertal therein, A
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pneumatic convever is utitized so as to allow the removal of such material fromi:the bottom of the
container. A pawr of stoping walls.are provided on ogposite sides-of the:container so.as to allow the

bulk material within the container to be passed toward the bottom of the contaitier. A top hatch is

-------

------

dumping bulk container apparatus for 2 bulk granplated material. The shipping container hasa lower
wall with a discharge opening. Doors are provided for the openingand closing of the discharge
opening. The doors are actuated by an actuating structure which is mounted for vertical moverment
relative to the container. The actualing stracture has upper portions. which serve as conventional
Tifting convectors or receptacles at coruérs.of the container. These cooperate with Sonventional
hooks-so that raising the actuating structure opens. the door-and lowering the actoating structure
closes the door. Thisg pemuts ..gr,a-n'ﬂ;ims:d material within the contamer (o be d‘umged i a lower
containgr or conveyance without requiring specialized l1fling of apent N Squipment. '

0014} UsS. Patent No. 6,401,983, 1sstied onJune 11, 2002 to McDonald et al., provides a bulk cargo
container for storing and transporting solid and liquid. bulk materials. The bulk cargo container
agenerally horizontally-disposed support member attachiment, The container portion is formed into
it least one hopper having a discharge opening therein suitable f_-_‘éjr discharging bulk wiaterial
contathed within the vessel.

[6015] U.S. Patent.No. 4,138,163, 1ssued on February €, 1979 fo-Calvert et al,, discloses a bulk
material containet for the handling of flowable particulate materials. This container has a closed,
generally rectangular parallelpiped steuctute with side walls, end walls and aroof. Conduits permit
the introduction and withdrawal of particulate material to-and fom the container body. The lower
base portion supports a vertical flexure panel ar each corner. thereof. The vertical flexure panel
supports opposed pairs:of longitudinal and transverse flexure panels between the tops thereof.
10016} U.S.-Patent No. 4,909,556, issued on March 20, 1990 to T. Koskinen, provides a transport

container for the transport of bulk material. This transport container has a filling-holen the upper

part:and an-emptying device in the rear. For the loading and unloading, a side section is provided

¥
v
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that can be opened. An emptying device, in the nature of a-prewmatic pressure discharger; allows
the matenal (o freely flow from the contaners {hmugh; a check valve.

[0017} U.S. Patent No. 7,967,161, issued on June 28,2011 to A. M. Townsend, provides a shipping
container linersystem {or the shipping ofbulk flowable materials. The systemhasas peciz?.lfft}?-ééapteif
sh:ppmg container liner that is:self-supporting without the need for rear-mounted 1i gid suppontive
bars toretain the liner within the shipping container dm:ingﬁ}}.iz}g and discharge. The systenyhas an
arrangement of interior suppoit baffles operating i conjunction with a plurality of exterior. anchor
straps adapted to distribute the cargo-load throughout the length of the container. |

[0018] U.S: Patent No. 5,690,466, issued on November 25, 1997 to Gaddis et al,, shows slope }jii&'te
for a-particulate material track box. The stope plate assembly inclodes a plurality o‘!f,'.:s.iqpe plate
sections pivotally connected 1o the opposite side walls of the truck box so as to bé-movable between
a raised inoperative position aud a lowered operative pasition. In the lowered position, particulate

waterial flows by gravity along the slope plate sections for discharge into sn-auger assembly residing

......

into the truck box.
[0019] It is the object of the present invention to provide a system for the storage and transport of
proppant tha is mobile, scalable aund flexible,

. . .

{0020} Another object to the présent invention to provide a sysiein for the storage and transport of”
proppant that can be located in proximity to the rail spur.

100217 Another object of the present invention to provide:a system for the transport-and storage of’
proppant that can be rapidly uplemented.

proppant that cccupies 8 stall footprint.

(0023} The further-object of the present invention to provide a system for the storage and transpeort
(0024] Still another abject of the present invention is to provide a systein for the storage and transport
of proppant that is movable and rechargeable at the drill site.

[0025] Thefurther object of the presens invention is 1o providea system forthe storage andtranspon

of proppant that enhances the productivity of the proppant supplier.

“’ya
* e
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10626} The forther object of the present-invention to provide & system for the storage and fransport
of proppant that reduces derver fatigue:
proppant that reduces Jiabilities.
16028} The further object of the present invention to provide & system for the storage and transpott
of proppant that improves safety. '
10029} Further object of the present invention o provide a system for the storage and transport of
proppant that is compliant with Departient of Transportation regulations:
10036] Still another object of the presentinvention provide & system for thie storage and transport
of proppant which fmproves the:profits-for the proppant supplier.
0031} These and other ,c‘jbjt_f';c‘t_}}s and ad&*an tages of the present invention wiﬁ ‘,béc&l‘:’n}e apparent. ﬁ‘ﬁm
a veading of the attached specification and appended. claims. _
BRIEF SUMMARYOF THEINVENTION
{0032} The present mvention 1§ an apparatus for proppant storage. This aﬁpp*'a.i‘aﬁ;:;: COMmprises-a
container having a bottom wall, a top wall, a pair of side walls, anid & pair of end walls, The pair of
side walls-extend between the pair of end walls and between the bottom wall and the top wall. The
container has an interior volume, A hatch i s positioned on the top wall. This bhatch is openable so
as to'allow the proppant to be introduced into the inferior volume of the container. A flow gate s
positioned o one of the end.walls. The flow gate is openable’so as'10 allow the proppant to flow
outwardly of the interior vohune of the container.
16033} In the apparatus of the present invention, at least one of the end walls 1s recessed inwardly of
the'end of the pair of side walls and inwardly at the bottom wall and imisja,.’f-'ci}'yf;il‘. e top wall. This
end.wall has a generally convex shape. A proppant infetis affixed to the end wall. The proppant inlet
‘communicates with the interior volume of the container. The proppant inletis suitable for allowmg
proppant to be introduced into the mterior volume ofthe container. A vent also opens to.the mterior
volume. This vent is formed at an upper portion of one of the pair of end walls.
100341 A -§'0ngit.u‘dinasli member is positioned in the interior volume of the container. The Iongituﬂiﬁai
member has one end affixed to one of the pair of end walls and an opposiie end affixed fo the other

of the pairof énd walls. A first cross member is positioned in the mterior volume of the container.

v('!“
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The frst cross member has one end affixed to one of:the pair of side walls:and an opposite end

affixed to the other of the paicof side walls. A second cross.memtber s positioned 1 the iytersor

of the pair of side walls, A flow gate is positioned on one of the end walls generally adjacent.to the
bottom wall. This flow gate is slidable between an apm;ﬁositi@n. and g closed POSition.

10035} The present invention is.also a method of delivering proppant that comprises thesteps of: (1)
' transporting a load of proppant in avessel to a desired tocation; (;B;)'z.rxaxf.'ing, the 'Iaa"dﬁf-pro ppamﬁ*am
the vessel into a container sa as to create a proppant-loaded container; (3)-unloading the proppant-
loaded mﬁ_iai—n erinto a phenmatic bulk trailar; and (4) transporting the unloaded proppant m the
pneumam bulk trailer to a well site.

[0036] The vessel is ahopperof a bulk-material train. The stepof transporting includes loading the
h‘:’-P.Per w«-i.tfiﬁse:.pm};pam; na :r:emol:é; focation and thew transporting I,t?he:' loaded j_?{t,(‘{gpﬁill'f_’ in-the hopper
of the bulk material train to the desived locanion.. The step of moving includes conveying the
proppaut fromi the hopper of the bulk material traln into a hatch formed at the top of the container.
10037} The container can be placed onto the bed of a truck. The fruck is moved so that the container
is adjacent to the vessel. As such, the empty container is available so that the proppant can be
conveyed from the hopper of the bulk material train tnto the inteérior volume of the contamer. '
[0038] The step of tnloading includes. placing ihe ,p;fbppaﬁta—lmtdéﬁf container onto a tilting
echanisim, t {ting:the placed }}i‘Og}.}?&n.ﬁ*lQﬁd@d container to-an apgle such that an end wall Q_f the
container faced downwardly at an angle; and discharging the proppant from the tilted container to
a flow gate of the tontainer. The proppant flows through the container of the flow gite mioa hopper.
This flowed prappant is conveyed from the hopper into the pricumatic bulk trailer. Al is injected
into the container as the proppant flows through the flow gate. A plugatity of the proppani-loaded
coiitainers can be stacked at the desired location prior to the step of unloading: _
[0039] The present invention is also & method of delivering and storing proppant for use at the well
site. This method fncludes the steps of: (1) transporting the load of proppant in a vessel to a desired
"’I:Or_;airi.qn;f(‘z{}:mming the load of proppant from the vessel into a pflfutiai"it}*' of contamers sp astocreate

a-plurality of proppant-logded cantainers; (3) stacking the plurality ot proppant-loaded comtamers at

« 7
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thie desired location so as to form a stack of the proppani-loaded containers; (1) lifting an upper most
‘proppant-loaded container from the stack; (51 moving the upper most proppant-loaded contaiver 10
a tilting mechianigm; and (6} tilting the proppant-loaded container by the titing -ﬁ;&chﬁi}i,stii S5 a8 1o
discharge:the proppant from the container.

[6040] The discharged container can be transported to anothier stack of empty comtainers. or 10 2
'_po,_siiien: adjacentto the proppant-containing vessel. The proppantis discharged to a flow gate of the
tilted proppant-loaded container into a hopper. The proppant from the hopper can be conveyed into
apneumatic bulk Joader. The transported conveyed proppant in‘the pnewn atic bulk trailer can then
be transported to the well site. '
BRIEF DESCRIPTION OF THE DRAWINGS
{00411 FIGURE 1 15 a prospective view of the contaget apparatus as used in the system of the

present invention. _
[6042] FIGURE 2 is an end view of the comtainer apparatus as used in the system of the present
mvention.
[0043] FIGURE 3 is an illostration of the system of the préseiit invention,
DETAILED DESCRIPTION OF THE INVENTION
[0044] Referring to FIGURE 1, there:is shown the proppant storage apparatus 10 in.accordance with
thie prefeired embodiment of the present mvention. The proppant storage-apparatus 10 includes a
container 12 havinga bottom wall 14, a top wall 16, a paicof $i dewaﬂ& i 8 and 20 and a pair I;}f eund
walls 22 and 24. The side wall 18 extends between the bottom wall 14 and the topwall 16. The side
wall 20 also extends between the bottom wall 14 and the top wall 16 i generally spaced parallel
wall 16. g"i.mizlai%ly,_ the end wall 24 extends between the bortom wall 14 and the top wall 16 and also
‘between. the side walls 18 and 20. The top wall 16 has a hatch 26 formed thereon. Hatch 2615
openable so as toallow proppant to be infroduced into the interior volume of the container 12, Aflow
gate 28 is-positianed on the end wall 22. The flow gate 28 is openable 5o as to allow:the proppant
to flowe outwardly of the interior volume of the container 12. _ '
{00451 Tt can be seen that the end wall 22 is recessed inwardly of an end of the pair ofside walls 18

and 20 and inwaldly of the bottom wall 14 and the top wall 16, Agsuch, the outermostend 30 of the

8-
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container 12 will provide a protective stractisre for the generally convex surface of ihe end wall 22,
This.convex shape of the end wall 22 facilitates the ability to- funnel the proppant from within.the
interior volume of container 12 outwardly throu gh the flow gate 28. The frame structure at the end
30-enhances the structaral integrity of the container 12 at this end while protecting the mechanical
structures associated with the flow gate 28. The fow gate 28:1s stidable upwardly:so as:to open to
the merior volume. Aninlet 32 iy generally positioned at the end whﬁ 22 and opened through the
proppant and/or air to be introduced into the interior volume of the container. As suelsi,,f-w-x-f:li en the
costainer 12 is-ata well site or other 'locatiml,: aciditional proppant can be introduced into the interior
volume of the container 12 through the proppant inlet 32, Julet.32. alse allows air to be. introduced
into’ the interior volume of the container 12 so as facilitate the ability of the proppant within the
container 12 to-exit through the flow gate 28. The inlet 32 is in the nature of a tube that can be
connected to a suitable hose. A vent 34 is also st'iiiﬁoned at the end wall 232, Vent 34 opens (o the
interior volwme of the containter 12 50 a5 10 allow excess afl pressuge fo exit. outward ly of the
c;cs:;;ain.ez- 18.

[0046] The container 10 is configured so as to contain 96‘1;,{*1@ pounds of proppant therein. Since
each railcar can transport 192,000 pounds. of proppant, & pair of containers 12 canreceive all ofthe
proppant frony the raicar. However, conventional shipping containers could lack the structural
integrity to contain stich & large weight. A such, the proppant storage apparatus. 10 includes av
Jintexior structare which eghances the integrity of the container 12 for its:intended purpose.

[6047] In particular, a longitudmal member 36 is positioned in the mtersor volume of the container
12 _!;thi;t‘.gi'c.i,iiia‘.}_, member 36 extends generally centrally of the inierror voluime of thie contamer12.
The longitudinal. member 36 has one. end rigidly affixed to the end wall 22 and an opposite end
rigidly affixed to the end wall 24. This.connection will maintain the integrity of the end walls 22 and
24 inespite of the large weight of proppant trging thereggamst. A first crogs member 3815 posj.i;tidned
side wall 18 and an opposite end affixed to the side wall 20. A second cross member 40 is also
positioned in the interior volume of the container and is in-generally spaced parallel relationship 1o

the first cross member 38, Each of the cross members 38 and 40 15 positioned generally centrally

Du
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with regpect to the height of the container 12, The second cross member has one end affixed to'the
side wall 18.and an. opposite end affixed to-ihe side wall 22, The cross member 38 and 40 are

configured so as to maintaiu the ingegrity of the side: walls 18 and 20 against the large weight of

. -’ . - . ‘

proppant contained within the intexior voluie of the tontainer 12;
10048] FIGURE 2 is an end view showing the proppant sfcérage apparatus 10.of the present invention,
In particular, the end wall 22 of the container 12 isillustrated as having a hatch 28 -_s-‘l'i.dégb}yz'-rate.isyfad.
within guides 42 thereon. Sutable hydraulic or puewmatic mechanisms can be associated wifﬂi. the
flow gate 28 50 as to Taise or lower the {low gate 28. In.the lowered position, the flow gate 28 tocks
the flow of proppant from thie interior volume of the container12. In the raised position, the flow
gme. 28 will open to the interior volume of the coptsiner 12 sp agtoallow proppant to be discharged
tfietefrmm The proppant it}.’l‘.&?t 32 and the vent 34 are iﬁli‘iiS'ifrartea*i as positioned on the end wall 22.
[0049] Within the concept of the present invention, it is important to be able to stack several
| c_éx;ltai:ners-.~-on-'tf_ap of one another. As such, the end surface 30 has stractural uprights 44 and 4 G
thereon. Similarly, .I?ﬁf'z.i‘izo‘n’.tal. structoral niembers 48 and 50 will extend between the stiuctural
tiprights.44.qud 46 at the top and bottom of the containes 12.- The structural mémbers éunhance the
integrity of"the container so that a large amount of we".ight can be stacked upon the container 12.
Aigain, the structural members 44, 46, 48.and 50 enhance the fntegrity ofthe container 12 1o the heavy
weight supported therem.
~ [0080] FIGURE J shows a system 60 of the presem fnvention. The system 60 initiatly m\oixea the
transportof a load of proppant to a desired Jocation in a vessel 62, Thevessel 62 is in the nature of
hoppers-associated with.a bulk material tram 64, The bulk matenial rain 6418 duyven.by an engine
66 located on a 14il spur 68. As such. in the present invention, the bulk material is delivered by the
bulk material train 64 1o the desired location. The vessel 62 of the bulk material train 64 can be
i’.‘timaeé'ia.i:el}yu_u foaded atthis desired Jocation so that the engime 66 can retorn the bulk .tzlafi;e;tfi"a:};‘t';rari'n
64 for other railroad usages.
(00511 The rail spur 68 is lustrated as being located inan elevated focation. Assuch, contaibers
70, 72, 74 and 76 can'be located in-pwximity“to the vessel 62 and a{ijécem to the 15.1113{"-1113%&:3211 frain
64, Each of the contamners 7¢, 72, 74:-and 76 has a configuration similar to that shown herein i

association with FIGURES [ and 2.

10~
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[6052] Thie hatch on:the top wall 78 of the container 70 is ilfusttated as being adjacent to a conveyer
80 associated with the vessel.62. In otherwords, the hopper of the bulk material tratn 64.1s opened

.....

atthe top wall 78'0f the container 70. Once this hopper of the bulk material train 64.is unloaded into
the vessel 70, the conveyer 80 can be moved forwardly along the bulk material train 64 so that
another ho pper can discharge its proppant content into the.container 72 of truck 82. The oo;;itﬁip;er-s
70-and 72 are supported on the bed of the truck 82. Similarly, a conveyer 34 allows the unloading
of another i’.%ﬁpper of the bulk material train 64 into the container 74. The container 76 can be
- maintained In proximity to another hopper of the bulk material train 64 so that further malaa&ing can
OoQUT.

8053} A container csaldez:-f‘i_;ni-'eadﬁer 86 is positioned so as to allow for the fifting and transport.ofthe
cotitainers 70, 72, 74 and 76. In pardeular, in FIGURE 3, in can be seen that the contamer
oaderfunloader 86 has removed the containers from the fruck 28 and has placed containers 92 and
92 upon tiitng mechan ismis 94 and 96, respectively. The tilting mechanisms 94 and % inclhude a
support panel that is pivotally connected to a frame, -'&.'Ij-yd:fau}ic.}1}3::2‘1:_1511‘{311} can'then pivot the plate
upwardly so that the container 90.is tilted so-that the end wall faces at an angle downwardly toward
ahopper 98. The tilting mechamsm 96 also includes a similar structare such that the end wall of the
proppaut to be discharged in a very fast, convenient -i}riit};?&afeimami et into the respective hoppers 98
and 100. ‘

[0054] A conveyer 102 extends to the bottony of the hopper 78 and to the top of a puewmatic balk
trailer 104, AS avesult, the pfoppant thatis discharged through the flow gate at the end wall of the
container 92 into the hopper 98 is transpotted by the conveyer 102 into the preumatic bulk trailex
104, Sunilarlyanother conveyer oG extends from the hopper 100 to another puetmatic bulk trailer
108 50 as to discharge proppant into the preunatic bulk trailer. When each of the p.r;eufnm’ic bulk
transport the proppant to the well site. .

100551 Flatbed trucks. 1 10 and 112 are in line for receiving additional containers {14, Truck 11215

positioned adjacent to the container 114 so that the container loader/untoader T10 can place the

11~
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containers onto.the Batbed of the fruck 1120 Track 112 can then move to another position aﬁj‘-a'cem
to the bulk material train 64 for the further unloachng of the hoppersassociated therewith. ‘As. suﬁ:ﬁ:,-_
removal of the proppant from the hoppers of the, bulk material train 64,

16056} Tmportantly, in FIGURE 3, the containers 114 are arranged in a stacked configuration. The
‘containers 114, as iltusirated in FIGURE 3, are stacked in a five-high stack since the containers are
enmapty, However; within the concept of the present invention, if'it is possible to unload the bulk
miaterial train. 64 faster than the bulk material trailers 104 and 108 are available, then the -Jﬁlleﬁ
_containgrs can-also be arranged in a stack. Typically, the containers canonly be stacked four-high

m view of large weight supported therein. These contaibess can be stacked until such time as

proppant isvequired orwati sucl time as equipment is available for the unloading of such containers,

{0057} Each of containers as-utilized tnthe sysieny of the presentinvention is a specially designed

can be moved by ilatbed, Tow bed and contamer chassis ﬂ?iiif are accessible and economical. The
facilities, such as illustrated in FIGURE 3, réquires only 1.5 acres to fanage 4,5-"1‘_';:;5 Hion ’mt_mt,is of
~proppant. Empty containers can be stacked five-high and full containers can be stacked three or four
bigh. Lashing can be used 1o ensure safety. The containers associated with the present invention
allow proppant to be removed in anefficient and effective manner. Aircan beinjected thyough the
fnlet so ds to facilitate the flow of proppant .;orujftwar& y at the flow gate. In this arrangernent, it hias
been found that 90,000 pounds of proppant.can be unloaded in fifleen minvses.

[6058] Each of the containers can be arranged as to store 360,000 pounds ot proppant per 160 square
unload & 120 carunit train in'less then 48 howrs. Mfuhiéie, raffears can be unloaded at the same time.
{0059} The arrangement of containers is scalable for as much or as little proppant as vequired, A
WMS inventory control system can be wtihzed. In such -EI'_S}’SI}???T.;I}.;. eaiﬁi}‘ container can be bar-coded
and logged-in 10 track the amount of proppant on hand by the miesh size of the proppant. Once the
contdiners are loaded, they can be easilyand safely stacked up in }aldb As such, air space is utilized
as g}p,pps,e.df;toayaxd space. All that is required is a solid foundation and proper container handling

equupment.
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[60] The proppant 1s unloaded from containers to pneumatic bulk trailers. As such, the
proppant will stay dry and would be manipulated less then flat-stored proppant. When the
proppant 1s ordered, the container-moving machines move the container to hydraulic chassis.
Proppant is then dumped into the hoppers. An airbox is utilized so as to blow the proppant out of
the container.

|61] The process of the present invention ensures close proximity of the site to the rail spur.
The process of the present invention can be rapidly implemented when compared to silo
tacilities. Typically, such silo facilities can take up to two years to build. The number of
contatners 1s scalable for inventory requirements. A miini-stack of containers can be moved and
recharged at the drill site so as to ensure continuous inventory for the fracturing operation. The
system of the present invention can move the inventory closer to the production field then the
prior art.

[62] The present invention provides a lower overall cost per ton of proppant. In particular, the
empty containers can be staged on-site at the mine. This serves to smooth out productivity for
the proppant supplier. It also serves to improve throughput/profits for the proppant supplier. Any
over supplies or leftover production can be stored on-site. This allows the company to negotiate
better rates in exchange for helping the proppant supplier with their supply chain problems.

163] In contrast to prior systems where the pneumatic bulk trailer continually moves back and
forth from the bulk material train to the well site, the present invention allows for the storage of
such proppant in a location adjacent to the rail line. As a result, the truck drivers can have
reduced fatigue. A safer work environment 1s promoted by the system of the present invention.
A higher quality driver pool is maintained. Additionally, this system complies with Department
of Transportation regulations.

[64] The foregoing disclosure and description of the invention is illustrative and explanatory
thereof. The scope of the claims should not be limited .by the preferred embodiments set forth in
the examples, but should be given the broadest interpretation consistent with the description as a

whole. The present invention should only be limited by the following claims and their legal

equivalents.
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That claimed 1s:
1. A method of storing and moving proppant, the method comprising:

a) providing a container with proppant sand positioned within an interior volume, the
container comprising a plurality of supporting members that structurally strengthen the container
to be dimensionally stable against outward pressure of the proppant sand against side walls of the
container, the container including an mner surface shaped to funnel the proppant toward an
outlet, a flow gate positioned adjacent the outlet to control flow of proppant through the outlet
and moveable between a closed position to retain proppant in the interior volume and an open
position to allow proppant to flow theretrom along the inner surtace and through the outlet;

b) placing the container onto a trailer of a truck by use of a container loader/unloader; and

c¢) transporting the container positioned on the trailer of the truck.
2. The method of claim 1, further comprising:

before step a), transporting proppant sand to a location adjacent a rail line within one or
more rail cars, each railcar configured to transport a great enough quantity of proppant sand to
f1ll more than one of the container.

3. The method of claim 2, further comprising:

providing a plurality of the container; and
unloading multiple rail cars at the same time to free the multiple rail cars for other
rallroad usages, and staging a plurality of trailers of associated trucks for efficient and effective

removal of proppant sand from the multiple rail cars, the plurality of trucks each having a
container of the plurality of the containers positioned on the respective trailers, the plurality of
the container being empty and receiving proppant sand from the multiple rail cars when

positioned on the respective trailers of the associated trucks.

_14-
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4. The method of claim 1, further comprising:
providing a second container; and

stacking the second container on the container so that a bottom of the second container
overlies a top of the container to thereby reduce the footprint of the plurality of the container.
5. The method of claim 1, further comprising:

providing a plurality of the container; and

scaling the number of containers in the plurality of the container for as much or as little
proppant sand as required at a particular location, wherein each container of the plurality ot the
container includes the outlet adjacent a bottom tor discharge ot proppant sand theretrom, an
opening adjacent the top thereof to load proppant sand therein, a pair of spaced-apart end walls
connected to and extending between the bottom and the top, and a pair of side walls connected to
and extending between the pair of end walls and the top and the bottom, and wherein each
container of the plurality of the container further includes one or more other supporting members
rigidly extending between and rigidly atfixed to the pair of end walls, the one or more other
support members positioned between the top and bottom of the respective containers of the

plurality of the container and arranged to increase the weight carrying capacity of each of the

plurality of the container so that heavy weight can be stored therein.

0. The method of claim I, wherein the container further includes a plurality of horizontal
structural members extending between a plurality of structural uprights, and wherein prior to step

b), the method further comprises lifting the container from a stack ot a plurality of the container

and transporting the container with the container loader/unloader to be placed onto the trailer of

the truck.

15-
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7. The method of claim 1, further comprising providing a plurality of the container, wherein
the plurality of the container that has proppant sand therein includes up to four containers,
wherein up to four containers are positioned in a stack, wherein the stack comprises a first stack,
and wherein the method further comprises stacking another plurality of the container that each
have proppant sand therein closely adjacent the first stack.
8. The method of claim 1, further comprising:

tracking the amount of proppant sand on hand with bar-codcs or logging mechantsms,
and injecting air into the container to enhance tlow of proppant sand from the outlet of the
container adjacent the flow gate.
0. The method of claim 1, further comprising stacking a plurality of empty containers
adjacent the container having proppant sand stored therein.
10. The method of claim 5, wherein the plurality of supporting members comprises a
plurality of cross members.
11, The method of claim 10, wherein each container of the plurality of the container has a

hopper positioned adjacent the outlet to receive proppant sand as the proppant sand flows

through the outlet from the interior volume of the container, the flow gate covering the outlet

being slidably movable to enable the proppant sand to flow through the outlet.

12. The method of claim 1, wherein the container has a plurality of wheels attached to the
lower end portion thereof to enhance moveability of the container, and wherein the trailer of the

truck includes a flatbed.

13.  The method of claim 5, wherein each container of the plurality of the container has an

inlet 1n the top thereot, and wherein step a) further comprises:

-16-
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stacking the plurality of the container so that a bottom of a first container of the plurality
of the container overlies a top of a second container of the plurality of the container to thereby
form a stack; and

aligning the inlet of each container of the plurality of the container with the outlet in the
stack, and wherein each container includes a plurality of cross members positioned in the interior
volume of the container.
14. The method of claim 11, wherein the container loader/unloader comprises a forklift, and
the method further comprising:

positioning the prongs of the forklift in one or more slots positioned adjacent the bottom
of the container in an open space region to thereby enhance lifting and positioning of the

container for stacking and moving the container.

_17-
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