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(57) Abrege(suite)/Abstract(continued):
Interior chamber to surround a length of the conductor pipe. The bottom surface includes an aperture to recelive the conductor

pipe. The bottom and side surfaces are composed of materials substantially impermeable to the petroleum products. The side
surface I1s composed of a material having sufficient strength to maintain integrity of the interior chamber when the containment
cellar s disposed at least partially beneath a surface of the earth. The pipe extends from a location near the bottom surface through
the interior chamber to a top of the interior chamber. The pumping orifice Is coupled with the pipe at the top of the interior chamber
and adapted for coupling with a pump to extract the leaked petroleum products from the interior chamber.
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ABSTRACT OF THE DISCLOSURE

A containment cellar i1s disclosed for collecting petroleum products leaked in a
vicinity of a conductor pipe at an oil drilling site. The containment cellar has a body, a pipe,
and a pumping orifice. The body has a bottom surface and a side surface to define an
interior chamber to surround a length of the conductor pipe. The bottom surface includes an
aperture to receive the conductor pipe. The bottom and side surfaces are composed of
materials substantially impermeable to the petroleum products. The side surface is
composed of a material having sufficient strength to maintain integrity of the imnterior
chamber when the containment cellar is disposed at least partially beneath a surface of the
earth. The pipe extends from a location near the bottom surface through the interior
chamber to a top of the interior chamber. The pumping orifice is coupled with the pipe at
the top of the interior chamber and adapted for coupling with a pump to extract the leaked

petroleum products from the interior chamber.

12
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CONTAINMENT CELLAR

BACKGROUND OF THE INVENTION

This application relates generally to oil drilling and production. More specifically, this
application relates to containment of leaks during oil dnlling, production, and completion

Processes.

There are a number of different types of structures that are used 1n oil drilling, but there
are certain common features. For example, a common approach 1s to drill a borehole
(typically between 5 and 50 inches in diameter) into the earth with a drilling g that rotates a
drill string with a bit attached. Casing sections of steel pipe having a diameter smaller than
the borehole are place into the borehole, and cement may be used between the outside of the
casing and the borehole 1tselt. This casing provides structural integnty to the borehole and
may also isolate potentially dangerous high-pressure zones from each other and from the
surface. It 1s common to drill deeper by using a sequence of smaller bits with progressively

smaller casings.

The cased borehole 1s completed by making perforations in the portion of the casing 1n
the oil-production zone, thereby providing a path for the oil to flow from the surrounding
rock into production tubing. Other structures such as sand screens or gravel packs may
additionally be used, as known to those of skill in the art. While many sites have sufficient
natural pressure in the subsurface reservoir for the oil to tflow to the surface, other sites
require the use of additional structures such as downhole pumps, gas lifts, or surface pump

jacks.

One of the risks involved with these techniques for o1l production 1s the potential for
structures to leak. Natural pressures on the structures, both underground and aboveground,

can cause damage. Over time, even small leaks can result in the escape of considerable
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amounts of o1l that not only affects production volume but may also cause damage to the

local environment by producing pools of leaked oil.

Traditional methods for addressing this potential for leaks have made use of concrete
culvert pipes, but there are a number of long-term costs and safety issues associated with
such methods. For example, difficulties with culvert pipes include the potential for soil and

groundwater contamination and present a difficult work environment for onsite workers.

There 1s accordingly a need in the art for methods and systems that prevent the escape of

leaked oil in o1l-production processes.

SUMMARY

Embodiments of the invention provide a containment cellar for collecting petroleum
products leaked in a vicinity of a conductor pipe at an oil drilling site. The containment
cellar comprises a body, a pipe, and a pumping orifice. The body comprises a bottom
surface and a side surface to define an interior chamber to surround a length of the
conductor pipe. The bottom surface includes an aperture to recerve the conductor pipe. The
bottom and side surfaces are composed of materials substantially impermeable to the
petroleum products. The side surface 1s composed of a material having sufficient strength to
maintain integrity of the interior chamber when the containment cellar is disposed at least
partially beneath a surface of the earth. The pipe extends from a location proximate the
bottom surface through the interior chamber to a top of the interior chamber. The pumping
orifice 1s coupled with the pipe at the top of the interior chamber and adapted for coupling

with a pump to extract the leaked petroleum products from the interior chamber.

In some embodiments, the containment cellar further comprises a grating disposed at
the top of the interior chamber opposite the bottom surface. The bottom surface may

sometimes comprise a well, with the location proximate the bottom surface being proximate
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the well. In a particular embodiment, the pumping orifice comprises a plurality of pumping
orifices, the well comprises a plurality of wells, and the pipe comprises a plurality of pipes.
Each of the plurality of pipes 1s coupled with a respective one of the plurality of pumping
orifices and extends from a location proximate a respective one of the wells through the

interior chamber to the top of the interior chamber.

In some instances, a reinforcing member may be disposed within the interior
chamber. The bottom and side surfaces may be made of metal, Plexiglas, or hard plastic,
among other materials. In some instances, the side surface comprises a plurality of side
surfaces joined such that the intertor chamber has a polygonal cross section. The bottom
surface may also comprise a plurality of pieces, joined with a material substantially

impermeable to the petroleum products between the pieces.

The containment cellar described above may be used in methods for collecting
petroleum products leaked in the vicinity of a conductor pipe at an oil drilling site. The
containment cellar is disposed at least partially beneath a surface of the earth, the petroleum
products are collected in the interior chamber, and the collected petroleum products are

pumped from the interior chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

A further understanding of the nature and advantages of the present invention may

be realized by reference to the remaining portions of the specification and the drawings,
wherein like reference labels are used through the several drawings to refer to similar

components. In some instances, reference labels are followed with a hyphenated subiabel;
reference to only the primary portion of the label is intended to refer collectively to all

reference labels that have the same primary label but different sublabels.

Fig. 1 provides a schematic illustration of an oil-dnlling site;
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Figs. 2A — 2D provide views of a containment cellar according to an embodiment of

the invention; and

Fig. 3 1s a flow diagram summarizing methods of the invention.

DETAILED DESCRIPTION

Embodiments of the invention provide methods and apparatus for containment of oil
resulting from leaks at o1l drilling sites. The methods and apparatus of the invention find
application at all stages of oil-production processes, including drilling, production, and
completion. A general overview 1s provided with Fig. 1, which provides a schematic
illustration of an o1l drilling site. At the site, a conductor pipe 104 is installed at or near the
surface of the ground 112, which may include different structures at different depths as
1llustrated generically in the drawing. As used herein, the “conductor pipe” 1s used broadly
to refer to any tubular member 1nstalled at or near the ground surface, including conductor

pipes, riser pipes, surface casings, and the like.

Disposed at least partially beneath the surface of the ground, and 1n some
embodiments disposed entirely beneath the surface of the ground, resides a containment
cellar 108 made 1n accordance with embodiments of the invention. The containment cellar

108 may be placed at an excavation site that at least partially surrounds a portion of the
conductor pipe 104. To emphasize that there 1s a wide variety of oil-drilling rigs with which
the invention may be used, further specific details of the nig itself are omitted from Fig. 1.
In this regard, 1t 1s to be understood that the invention is not limited by the particular form of

the rig and may find utility with various types of rigs.

Generally, the containment cellar 108 is made of a material that has sufficient
strength to provide structural support that resists collapse of the surrounding earth into a
cavity defined by the structure of the containment cellar 108. Examples of suitable
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materials include iron, steel, and other metals, as well as a variety of strong, nonmetallic
materials like Plexiglas, hard plastic, and the like. The containment cellar 108 may also be
composed of multiple pieces that are joined by such techniques as welding, bolting, and the
like, depending on such factors as the specific structure of the containment cellar, its
material(s) of composition, etc. In embodiments where multiple pieces are joined together,
materials that are substantially impermeable to petroleum substances may be disposed

between joints. Suitable materials include gasket material, RP silicone, and the like.

One specific structure for the containment cellar 108 in an embodiment is shown
with Figs. 2A - 2D, in which Fig. 2A provides a top view of the containment cellar 108, Fig.
2B shows a front view of the containment cellar 108, Fig. 2C shows a cross-sectional view
along section A-A of Fig. 2A, and Fig. 2D shows a cross-sectional view along section B-B
of Fig. 2B. In Fig. 2A, a portion of the grating 232 has been cutaway on the left of the
drawing to better show interior features of the containment cellar 108, but the grating 232
may more generally extend substantially over the entire top of the containment cellar 108, as

shown explicitly in other views.

The containment cellar 108 defines an interior space bounded by the grating 232,
side walls 208, and bottom 204. In some embodiments, the side walls 208 may comprise
stiffeners 212 to provide greater strength to the structure. While the structure shown in the
drawings has a generally octagonal shape, this is not intended to be limiting. More
generally, the containment cellar 108 may have any arbitrary shape, including square,
rectangular, circular, elliptical, and any variety of regular or irregular polygonal shapes.
Further structural support to the structure may be provided with ribs 228, which may be
provided as angles in some embodiments. Notably, the presence of such ribs 228 may

provide support to the grating 232 to accommodate the presence or weight.

A through-hole 216 is shown disposed in the center of the containment cellar 108,
but this 1s also not intended to be limiting, and may more generally be disposed at any

location within the interior of the side walls 208. The function of the through-hole 216 1s to
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receive the conductor pipe 108 when the containment cellar 108 is disposed in position as shown in Fig. 1.

The bottom 204 of the containment cellar 108 also take a number of different configurations in
different embodiments. In the embodiment shown in the drawings, the bottom 204 1s substantially flat
except for one or more wells 236 disposed to collect petroleum substances that leak into the containment
cellar 108. In other embodiments, the bottom 204 is shaped with slopes for more efficient direction of

leaked petroleum substances.

The structure of the containment cellar 108 may also accommodate one or more pumping oritices
220, such as pumping orifices 220-1, 220-2, which are configured for coupling with a pumping device
250 to extract collected petroleum substances from the cellar 108. In the illustrated embodiment, each
pumping orifice 220 includes a pipe 240, such as pipes 240-1, 240-2 that extends from a top ot the interior
chamber of the containment cellar 108 to a respective well 236, such as well 236-1, 236-2, so that
petroleum products are pumped from the well, resulting in more efficient removal of collected petroleum
substances from the containment cellar 108. As shown, each well 236 includes a lower wall 280
positioned below the bottom 204 and at least one side wall 282 connecting the lower wall 280 to the
bottom 204. In this regard, each respective pipe 240 may extend from a respective one of the wells 236
through the interior space to a top of the interior space and is adapted for coupling with a pump (e.g.,
pumping device 250) to extract the collected petroleum substances from the respective well 236 and out of
the interior space. The pipes 240 may take a variety of shapes and sizes depending on the size and shape
of the cellar 108 itself and perhaps also depending on an anticipated frequency or volume of petroleum
substance to be removed from the containment cellar 108. The pipes 240 may include jogs as shown In
the drawing, but this is also not a necessary feature of the invention. The pipes 240 are mounted with
mounting plates 244, such as mounting plates 244-1, 244-2, 244-3, 244-4, where each mounting plate 244

secures a respective one of the plurality of pipes 240 to the cellar 108.

In some embodiments, the containment cellar 108 may include a fluid-level sensor nstalled to
monitor the level of petroleum substances, triggering an alarm when a predetermined level is reached so

that pumping operations via the pumping orifice(s) may be initiated.

Methods of the invention are summarized with the flow diagram of Fig. 3. At block 304, the
containment cellar 108 is disposed at least partially underground at an oil-well site. During oil-extraction

procedures, oil from leaks is collected in the containment cellar 108 at
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block 308, so that collected oil may be pumped from the containment cellar 108 at block
312.
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CLAIMS
What is claimed:

1. A system, comprising:

a conductor pipe installed near a surtace of the earth at an o1l drilling site for use

in extracting petroleum products from beneath the surface of the earth; and

a containment cellar for collecting petroleum products leaked in a vicinity of the

conductor pipe, the containment cellar comprising:

a body comprising a bottom surface, a plurality of wells formed within the bottom
surface, an aperture through the bottom surtace to receive the conductor pipe, and a side
surface to define an interior chamber to surround the conductor pipe, wherein:

each well 1s defined by a lower wall disposed below the bottom surface
and at least one side wall connecting the lower wall to the bottom surface;

the bottom and side surfaces are composed of materials substantially
impermeable to the petroleum products; and

the side surface is composed of a material having sufficient strength to
maintain integrity of the interior chamber when the containment cellar is disposed at least
partially beneath the surface of the earth;

a plurality of petroleum product removal pipes, wherein each pipe extends from a
respective one of the plurality of wells through the interior chamber to a top of the
interior chamber and is adapted for coupling with a pump to extract the leaked petroleum

products from the respective well and out of the interior chamber; and
a plurality of mounting brackets, wherein each mounting bracket secures a

respective one of the plurality of petroleum product removal pipes to the body.

2. The system recited in claim 1, wherein the containment cellar further
comprises a grating disposed at the top ot the interior chamber opposite the bottom

surface.
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3. The system recited in claim 1, wherein the containment cellar further

comprises a reinforcing member disposed within the interior chamber.

4. The system recited in claim 1, wherein the bottom and side surfaces are made

of metal.

5. The system recited in claim 1, wherein the bottom and side surfaces are made

of a hard plastic.

6. The system recited in claim 1, wherein the side surface comprises a plurality of

side surfaces joined such that the interior chamber has a polygonal cross section.

7. The system recited in claim 1, wherein the bottom surface comprises a
plurality of pieces, wherein the pieces are joined with an material substantially

impermeable to the petroleum products between the pieces.

8. A method for collecting petroleum products leaked in a vicinity of a conductor
pipe at an oil drilling site, the method comprising:

receiving a conductor pipe through an aperture in a bottom surface of a
containment cellar so that an interior chamber of the containment cellar surrounds the
conductor pipe, wherein the interior chamber of the containment cellar 1s defined by the
bottom surface and a side surface, wherein the bottom and side surface are composed of
materials that are substantially impermeable to petroleum products, and wherein the
conductor pipe is installed near a surface of the earth at an oil drilling site for use in
extracting petroleum products from beneath the surface of the earth;

disposing the containment cellar at least partially beneath the surface of the earth,
wherein the side surface is composed of a material having sufficient strength to provide
structural support to resist collapse of the earth into the interior chamber;

collecting petroleum products from the conductor pipe in the interior chamber

within a plurality of wells formed within the bottom surface, wherein each well 1s defined
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by a lower wall disposed below the bottom surface and at least one side wall connecting
the lower wall to the bottom surtace; and

pumping the collected petroleum products from the interior chamber, wherein the
pumping step includes:

coupling a pump to a pipe that extends from one of the plurality of wells through
the interior chamber to a top of the interior chamber, and

operating the pump to pump the collected petroleum products from the one of the
plurality of wells through the pipe and remove the collected petroleum products from the

interior chamber of the containment cellar.

9. The method recited in claim 8 wherein the containment cellar further
comprises a grating disposed at the top of the interior chamber opposite the bottom

surface.

10. The method recited in claim 8 wherein the bottom and side surfaces are made

of metal.

11. The method recited in claim 8 wherein the bottom and side surfaces are made

of a hard plastic.

12.  The method recited in claim 8, wherein the pumping step further includes:

coupling the pump to another pump that extends from another of the plurality of
wells through the interior chamber to a top of the interior chamber; and

operating the pump to pump the collected petroleum products from the other of
the plurality of wells through the other pipe and remove the collected petroleum products

from the interior chamber of the containment cellar.
13.  The system recited in claim 1, wherein the plurality of wells includes first

and second wells, and wherein the lower wall of the first well is spaced from the lower

wall of the second well.

10



CA 02812601 2013-04-17

108

Tessrnnnrnnnnnddandidodsd
-

A f{‘v‘v.\f.!.ff...\f..v.wi 2-N.. -.J--."-\- o
LI )

frmédbdwws b "vyw‘ "r "nraeasn

*
a a

"y ¥ * a » u =
4 § & 8 ¢ ¢ & q =0
[] - 1 = » ]

L
4 ¢ ¢4 4 4 4 ¢ 4 4 a4
’ ¢ 4 ¢ ¢4 ¢ 4 09

= = = L]
L I I L]
"= = = 9§ =
& B F R B
P P P P
& b b & 4
= = = & & s = @ - = & = & @ -
- ® m m m m o m om o m o om om o s mosom o=
" §y =" = ® 3§ ® 3 ® L] "= = = == -
# % § ® § " m §y §y Oy OE E = 3 ® o= m
F I T R DO R B R B BN RN D NN R N R I B )
P P Y VT P YT P YT " v v " P or o =
® % 2 F B I B 1 4 R R R R >RGP P
R s & 0 4 & & & 2 % % P Y AN YT DY
- a u u & u & u & u d = b v A o A P A S A A e EAAE YL A A A2
" ® ® B P W & &8 @« 8 ¥ 5§ N 5§ N N N B N ® R F N F F P W E 4 " 4 a s s« «a« h ¥ ¥ a T a v aww
N " &4 @ ¢ ¥ N N N N N N B " A R E F N N N N &N N &8 &84 @4 @& 1 8 4= = = a8 " m =aam
Ty e w &4 @ ¥ ' § ' = = ®m " & B R B R R F & & A F A & &8 4 a4 4" F e aw e a4 a aaa
" a0 ® #F F #F 1B B B R B R & 8 ® B % BRSSO Y WA N A Yy YN E ey
[ R N A N B B B U B U N R N D N U B N B N B N D U N N D B I B BN
d & » & % ¢ ¢ ¢ &4 %4 4 8 B B R 4 R 4 v ¥ 2 e & & & 0 0 T
" R F B B A B AN a am aw [ I IO B BN N B NN BN NN I D DN DN N I DR D D I DN R B BN N B N B D D I B N
" 9§ " BH B » B B B B A ¥ & m & & " 4 B 2 2 = " =2 = » ®m [ ] * ®* 9 & v * ¢ 4 & " e e

® " P 4 * »* m A m v % % uw 4 ¢ 4 ¢ o P
> = a = - - em omoEomoY o momeow % om o heomow s s
"1 a1 0 - F AR N B N AN &8 &8 m = === F >
«a &4 4 4 4 2 1 s
- e 4 4 & 9 2 1 4 -
v = & & 4 & 4
- a % 4« & 1 n .
- = a4 w a & n aan
-« ¢ 9 +« a g L I D B B B 2 ]
- = e am aa aa "= = = = = ® =
. a0 v ' § " 9 = ]
"= = = §y = ==
L ¥ " 9§ ¢ ¥ = L}
B R R R "N
a1 B 1 BN
4 2 B 4 ® 2 0 [ I
= 1 = = = L
a b B B R 4 @ L I )
& b & s & 2 e
& & w m & & & & & A & & B R R R R 2 ¢ & 1
- - mom omeomow - = - b A s A& & - »
r m v m m & & & m h A & b & & & 4 @ 4 & 1
® ® % % ¥V VP 4" Ve P " ¥ ' ¥ = LI
® & & & & & & & & A & a8 R R R R0 ] a 4 & 1
"R B R amm . a = 1 = 3 = = LI T O - " w w w = = @&
v ’ = - & & & & 4 @ L I I | . e * L N
'R E ) - & "= 5 9 8 = = - R R A A - a &a a =» -
v v v v v v r v r K ¢ s . m e e m e - e - “ & s« &
- = » - . a "= & = . = = LI I I I N N v v v LR I
* ® » F m m uw uw =9 & & b & B B 2 [N D B B BN O N D D D DN B DN DN DN N R
w & w b & & & v & = @ "y & 4 b 0 a 4 4 4 4 &£ ®F & 5 ¢+ % a2 2
» T ®F T P PY NP &V S # % 5 ¥ v T E I E " R FEEEEE S s
& & & & &2 4 & 2 A P bAoA 4 4 8 1 & 0 | IO D DR N DN NN B B BN N B B BN T B B
) - - - = = == omeo= " s m mom o m oW w w m Y ww w = b o=
v & Vb 1 4 @ L L B I B B S R T R R R R N
" 94 9 «a = =u=» T I E N " ® AR R R AW &= = = =
v *« v ¢ r un L B B B R B D R IR B L L I I I ]
P = = m " u ¥ T E YT " Y Y YT T TE PV PFY O*o.
- & s+ b 1 = @ & & & & & & & & 4 % ¢+ 4 % 4 & Bk E R R R A A A RN Y Y YYD P F ¥ % ¥ ¥ L v
« & ¢ % % 2 = T m o b P& s P AA A S A E 4 IR AA ALY 1 Tl A TPl LYY e
* 4 1 8 1 8 & LI IO DO IO N B ST TN NN TN RN R I B B I BN B [ ] [ ] "= = = = = aeoa
* P P ¥ %O ¥ (R B T I N N T = m m N @ = 2 ®a wa
- - 4 = 4 un = " = ® 8 B ® 8 ® » N 2 W &a a&a &« «a = = @» L] L] - = =
* w u % 4 u m "IN | "IN N I I B ) [ I N N B N B D DR B
> » ¥ m m W www@w L « 4 b } & @ 4 4 B 4 4 8 & & O 0 0 0y DY ’ | | - = = =
% ¢4 % 1 & ® ®E N N N N N N W N ¥ ¥ VY ¥ P F PP PP PPN - ¢ p v & 4 4 == A4 4 ¢ & & & A A A A A& b T f & % 8 8 8 ® 8 & 8 & =




CA 02812601 2015-09-14

REPLACEMENT SHEET

\v \, 240-2

r ~ e _f.v.-i "".'\4\. Q"i‘
: .w»gyéyﬁjea
il A : N
W |

B S I PR
L
.Z

APPSR RV

- W W m ‘\‘h i"b'd\.

CevmAnArw
S AR AT w
A AAm e
[ 4

4
)
?
3
L
L
]
4
4
J.

‘ﬂqdq‘.‘-.-..'ﬂhﬂi‘ ------ Peesoerseanaed
........

-’ . LT . . .
_ r - . . 0 . . o - '
. . . . . -
. . -
. - . .

.---u-é-b.b.nb-.--b-bd-b....

=¥

d@é.i.----pdﬂghﬁﬁocb.-.-'pqpqqncuqo - e
o o L U 4

S R y’

237

PP IO OISO OTITIITI I TIPSO IS IISITEE
—

208




CA 02812601 2015-09-14

REPLACEMENT SHEET
232
244-3
244-4
| 208
208
240-2
, 282 204
2362 280




CA 02812601 2013-04-17

304
Dispose Containment Cellar
Underground at Oil-well Site
308
Collect Qil in Containment Cellar
from Leaks
312

Pump Collected Oil from
Containment Cellar




104

o

.+ aq4n ¢ .
LRI X R
L I
LA B L L R - Y merw =
L M B D D N D D e e e e DO B B B B ]
> +.4 B B ¢ 4 A8 w s i m s s EEm s E mE s .
¢ PR S 4 K s & 2 2 4 1 0 P B® AL EI WLl PRy
A EEE RO O e
- B 4 4 & s m s b ades s EmEmasES =l EE-
PO
I I E AN A a sy e e
..
g - my oy L] -
o e s
- v s - -
- s
"y a9 4 -
LR ]
4 4
“«
a0
R
vy .-
-
Peauvw
- - - -
LRI I
LRI - -
U D - -
»a aa.
.. - -
- & 4
Car) -
LI IR ]
(] L
-
.. - -
-. N
(] -a
- - -
- e - - w
- -
.. ve
== s
- - oa ..0
. L N
- s -
L] * e
-
. 4 +

0...0'

LI I L D |

L)
*

L L L N L - * P F 4 F PR 4+ 44

- b
.
TR I F REVRSE 4 IR N
CC N I R R
.




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

