;e3e\1426T\jr]1 16 May 2003 1 APPARATUS AND METHOD FOR M XI NG DRI LL
CUTTINGS IN A 2 TANK AND TRANSFERRI NG THEM THEREFROM 3 a 5 Thi s invention
rel ates generally to apparatus and 6 nethods for handling drilling waste
generated in 7 offshore drilling opgrations. Mre particularlé)ol,a 5 8 not
by way of limtation, this invention relates to an 9 envi ronfent 4 y safe
apparatus and nethod for slurrying, 20 waste materials and drill cuttings in
a tank and transferring the masﬂﬂl“ﬂﬂﬂ ﬂ and drill cuttings 1.2 fromthe
tank to other tanks or containel “ mm Hanention is suited for offshore
drilling operations as 14 well as |«amgobased operations. In the process of
15 drilling oil and gas wells, a wellbore is drilled into 16 the earth many
t housands of feet which generates large 17 anmounts of waste material known
as drill cuttings 18 conposed of rock, dirt, shale and other debris. To 19
prevent damage to the drill bit and to clear the 20 well bore of the drilled
material) these drill cuttings 21 are conveyed to the surface of the well
bore by the 22 drilling fluid. The waste material and drill cuttings 16
May 2003 2 1 are typically separated fromthe drilling fluid at the 2
surface and the drilling fluid is returned to the 3 systemand is reused
while the waste material and drill 4 cuttings are disposed of. S 6 Because
the waste nmaterial and drill cuttings contain 7 chem cals, hydrocarbons
such as oil and other 3 conponents hazardous to the environnent,
envi ronment alpfhaieait Ao METRIM FOR Nskrilepraste e And, dril |
cuttings be disposed of 1n an environnentally accept abl e manner and
prohi bi t 2di sSFAOERIANTY TRANS FERR G 1PHRMt THEREEROMt 0 the sea. 13 14 Typi cal
environnmgntal |y accept abl e di sposal nethods 15 include; re-injecting the
waste material and dril

4

This invention relates generally to apparatus and
methods for handling drilling waste generated in
offshore drilling operations. More particularly, but

not by way of limitation, this invention relates to an

v o 9 0 un

environmentally safe apparatus and method for slurrying
10 waste materials and drill cuttings in a tank and

11 transferring the waste materials and drill cuttings

12 from the tank to other tanks or containers. The

13 invention is suited for offshore drilling operations as
14 well as land based operations. In the process of

15 drilling oil and gas wells, a wellbore is drilled into
16 the earth many thousands of feet which generates large
17 amounts of waste material known as drill cuttings

18 composed of rock, dirt, shale and other debris. To

19 prevent damage to the drill bit and to clear the

20 wellbore of the drilled material, these drill cuttings
21 are conveyed to the surface of the well bore by the

22 drilling fluid. The waste material and drill cuttings
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16 cuttings into the earth down an injection well |ocated 1? at the
drilling platformor at a renpote |location, 18 treating the material in an
accepted treatnent facility 19 usually located away fromthe drilling rig
or 20 disposing of the material in a land fill |ocation. quN%éz ® ume of
drill cuttings generated while drilling a 22 well bore is quit arge and
consists of several tons 23 of waste paterial. Thus)_ the disposal of waste
24 mat eri al tanc®¥®i FYPcRIVigSePRpRetent ral feiord 29 oy A tEigense.

2022 |0 sope dispesal Le91 Ckg oEON A R et IBS R oSS dharid dr |

cuttings recovered from an ore rig require renoval from
the rig or el | dpseehornd0isreatsedt winhl¢ avhie t wasies ond aer hat eandetrikl or e

t hey can 31 be disgosed of S@fel%. gec use the volune of the waste 32
material and drfPH-theTi AGS CarPBe®0ery large, the 16 May 2003 3 1
transport ofg waste materials and drill cuttings froman 2 offshore rig to a
sui tabl e decontam nation facility is 3 also a major operation. 456 7 8 9
to 11 12 1.3 | 4Becassqethy YBSE9 PECOYinh md rpLl opudbltings xepm@in 32 In

one conventizonalyaf fshpre ﬁgﬁ%gggggenghgug@ség g@igri@a @@ﬂﬁgrill cuttings

are caught on therig i1ns cont al ners known as ski ps, Ich are then
lifted by ascranempodehbadedzandauont, the @Rporewdenv, aeBWorerterseal
facility, offloaded.fromthe boat by, a crane dunped ipfo r ger. st orage
cont ai ner t amé??ub?é%%§§iﬁ§9uéﬁﬁ gﬁ%% %?%ﬁg%%$?eﬁa%%Q%f%%%%%égg%%giIity.
Many ski ps 1ar e seeessasybéndaspypedadbtdinl inngnvigohmehanile the | arge

anmount of drill cuttings generated. .Dedicated ¢crews are necessary to handle
t he skips &ﬁ'thécﬂFPFPg%ﬁ PREPERJ24E Pﬁ%hghb?egbﬁg%s? PYi §Wpif¥£dﬁ?%g

crews are necesgpak¥rifisl eapot AReskens after each use, and safety and
envi ronnmental concerns hare to be addressed in each operation handling the
skips. The %&se of skips interferes with and sl ows down the drilling process

and create B AVELOREBRLEht 62NGCEB-E€ab Dot BESPOSST Dbt R Y3 OF
spi |l | age. Eﬁ?in ng?eneﬁt weat her cogditfggsathz skfgs cannot be | oaded on

and of fl oaded frosiude;bvatindnatingsthatweskesnasespaltaedddritdng process
and | nereases LR A3nder 3,p8506LALE0 W bl kiR 1ATELLRS, Q0LPT SN &

drilling ri‘gs, e shakers an Ids contr equi pnent are
per manent | yihountedhendrdéléngl pdatdfotnuctuabsz ramstehéorhgidras severe

T L OO L TR 314080k L OUR! B BUBR rp 00 Bpcess
islimted1s 1GsMay12003cated away from the drilling rig, or
20 disposing of the material in a land fill location. The
21 volume of drill cuttings generated while drilling a
22 well bore is quite large and consists of several tons
23 of waste material. Thus, the disposal of waste
24 material and drill cuttings represent a major operation
25 and expense.
26
27 In some disposal regimes, contaminated waste materials
28 and drill cuttings recovered from an offshore drilling
29 rig require removal from the rig or wellbore for
30 treatment on land to decontaminate them before they can
31 be disposed of safely. Because the volume of the waste

32 material and drill cuttings can be very large, the



4 1 An offshore drilling rig typically also has holding 2 tanks known as
"mud pits", that are permanently 3 installed and part of the rig
sub-structure. Mud 4 pits are used to store drilling waste and drill 5
cuttings. 6 7 WO- A-9410448 descri bes an appar at us suitable1§qhw§0&ynping a
slurry, which includes a vessel into which9fluids and solids

ar eadded. These f L ui_ds _an solids are_then m xedb ni npel.ler to form
allslurry,hghigkagg fﬁ%h%’ “@ﬁ&ﬁa?ftfﬁéagﬁnﬁnﬁegﬁgigc8 FregRgfgom an
chanber, i nl Bt , efitfeihctie ey ivgel lseritaznd ah&Qh@ag@naﬂabﬁtfIB@lQH?DigeanS
are fixed at14the bottom of the vessel. 15 16 Another problem w th handling
wast e mat er{ al 18Rd 21 73dQY ICRSFAELRYs is that after the materials are 18
contained ipn holding tanks the materials will 19 separate into layers with
t he upper |ayer containing 20 fluids, a | ower |ayer containing solids, and
an 21 i nt ermediliat eneayenvEmttimnailngisshods spspended, i th@2wikueds. This

ranspor ¢ the: Jaterdan Ahd dqT, ETHnB8. BrRn s BRAE PBr kot Eofht ahner 25
where the natesmalld awaitaipfercessions. ashekissepaiahi ane ot hbhel f kukgds and

sol i ds nmakes i% 27 difficult_ to renove the materials fromthe 28 containers
or tanks. 29 36YTRe SERAHEGh 18FECNO8i 8cP8atd E5RPERCFRES eI 8hPRATS31 by

providing ig Cepkal FRAhGdHTEREE13B33d @RV CREERLAL! ¥, S3f xappar atus and
nmethod for 16 May 2003 4a'1 2 3456 7 8 9 10 11 12713 14 15°16 17 18 19
20 21 sl urt9i ngumesce imfierd dlayrdgnd s§prppecgpnragsernta awaktand

transferripg tBe Ay APt okt dhbbb- Ul 1898 FEQILLDCLLA0K; oy,
12 Many skips are necessary on a typical drilling rig to
13 handle the large amount of drill cuttings generated.
14 Dedicated crews are necessary to handle the skips on
15 the drilling rig and at the shore base facility,
16 cleaning crews are necessary to clean the skips after
17 each use, and safety and environmental concerns have to
18 be addressed in each operation handling the skips. The
19 use of skips interferes with and slows down the
20 drilling process and creates a major environmental
21 concern due to the possibility of spillage. During
22 inclement weather conditions the skips cannot be loaded
22 on and offloaded from the boats and this, at times,
24 stops the drilling process and increases the dangers
25 associated with skip handling.
26
27 On offshore drilling rigs, the shale shakers and solids
28 control eguipment are permanently mounted inside
29 enclosed structures, thus the rig has severe space
20 limitatiomns for the installation of additional
31 equipment, and access to the areas around the existing

32 shale shakers and solids control equipment is limited.



By "slurrying" we nean mxing a particul ate suspension to produce a slurry.
The i nvention provides a punp apparatus as clained in claim1l. The
invention also provides a nmethod as clained in claiml15. 16 May 2003 5 1
Preferabl e features of the invention are set out in the 2 dgpppgssy clains.
Any conbi nation of features shown in 3 the dependent clains can be used
except where such 4 features are nutually exclusive. 5 6 Certain

enbodi ments of the invention are particularly 7 suited for offshore
drilling operations as well as |and 8 based operations. The inlet typically
opens into;the b t yRiscald
C|rcunfere%t|aI$§ 2%%%@%9%.§gﬁ}g?? %rggﬁﬁgggﬁ %%éghﬁﬁbe%blﬁée typlcally
faci ng i n dpposeanklsregbtvongs 1@udhp1tapelthattypecabkmaeﬁheﬂds bel ow t he

chanmber and 13 breaks.up dehris jn tion to drawi ng. materi into 14 the
e ehanbar - RS TLER e rareRg e P b eh e ananEn S te B kos ofud

|ndependengly obiePeapthgEeqOt ot 888 ECHYi 2NENd6whatdi hhar grti1gxtents to
provide an exit fromthe 17 chanber. The punpis rotatable by a sw ve
connecti on518 agdtwbygde noved and manipul ated in the tank fromend 19 to
end and tog to bottomby a crane arm or it may be 20 suspended by cabl e,
chain or her means. The punp 21 typically stirs up a slurry by rotating
the inpeller 22wmhmn94he4¢éraabathbespahtappaeaahsleastabath@&Iy open 23

so that the material entering the bottominlet to the 24 chanber and being
agitated b? t hePYHBERE ef F%uFBYceHhQSho&PcéFd?ﬁeacVFéﬁF%tﬂ@ﬁopﬁpﬂ§hand t he

material ig {her2Q;aanknkSc3tiALCA LoRagRa! ef TRUTRI RGuiEhe P can 27
operate in the stirring node wth the ports closed 28 until the material to

be renovedOis genéndSlyre9thenngenedsbymherempehlehetglf@umaﬁaon ports can

be 30 cIoZ?d F wi_ng tgeC#nFelkﬁr to direct the shgrr¥ 31 through the
si de outl of ? e thanBer “'nt 8 g"3B4dPs hgwag'li = PREPs FFPPan or
slurryi ngipode gafpbesind6aMaiakBO2, 6i4d1eenbnbedrwii-ivandiispange node by

opening the 2 circulation ports to t he degree required to slurry the 3
material 8 be pUApedsGRprrect ABtABEeri RS BUBRi R§aBsparfed 1&8C &ffr ough t he

di schargejhine. (A0 BUXELKALY the vessel.

15

16 Another problem with handling waste materials and

17 drill cuttings is that after the materials are

18 contained in holding tanks the materials will

19 separate into layers with the upper layer containing
20 fluids, a lower layer containing solids, and an

21 intermediate layer containing solids suspended in

22 fluids. This separation also occurs in the

23 containers or tanks that are used to transport the
24 materials to a remote location and storage contalner
25 where the materials await processing. The

26 separation of the fluids and solids makes it

27 difficult to remove the materials from the

28 containers or tanks.

29

30 The invention herein disclosed solves these problems
31 by providing in certain embodiments an

32 environmentally safe apparatus and method for



5 discharge conduit may al so be connected with the outlet 6 to discharge
mat eri al back into the tank to exchange upper fluid |layers of the nmateri al
with lower |ayers of 8 solids and fluids and enhance the flow of the
material 9 being punped. 10 11 The provision of even pairs1gwh9?5&ylation
ports (e. g. 12 two), and particularly when they are 180 apart tfrom 13 one
anot her bal ances the forces exerted on the punp 14 particularly while it is
in a mxing node. The m xing 15 node can4he conbined with a suction node by
sinmply 16 opening the one or both of the ports to the degree required to
mx the majerialy{o-penguiRefe h8cd2iF05! 8ndr 879t BEEEIRELYin2Ad the
apparatus can sinply 207be run wwth an outlet comunicating wth the
chanber so0221 tbhatknanértabnsfeaving the whahbemaksrdrdshangedrtildough 22
the outlet, 23 z4_The ouglet gsn Eg Einply an aperture in the chanber and
25 can haveé a cohbEFPIReLHPHg PFoPPhe aperture to convey 26 material from
the punp. Zhe oyl et19frdiaghaygemeanduikihysal bacdnchiaweean opening for

di scharge of 28 material fromthe conduit back into the tank, so as to 29
enhance thg tur8useansipBwcef Pradusat ar PARTYE¥i-ng 30 punped. Preferably the
opening in_.the discharge 31 conduit is spaced above the punp inlet so that
mat eri al 16 May 2003 7 1 discharged fromthe outlet in the conduit can be
2 distribuved spDhe thséantenapayvidem thpuppnpppardtibe asutllat meay
optionally_be dlrecied in different 5 directions, e.g. by neans of a sw vel
at some poPnt ih6CtAtMcdnduit, or el sewhere in the apparatus. 7 8 The

outl et of Hhe chanber is typically connected to a 9 discharge pipe which

can preferably forma support 10 structure of the punp. 11
10 The invention also provides a method as claimed in

11 claim 15.

12
13

14
15
16
17
18
19
20
21



12 The punp can be suspended by neans to lower it into a 13 tank or pit,
and the discharge piping can be resilient 14 so as to allow free novenent
of the punp. 15 16 The punp has a swi vel associated with it (e.g, not 17
necessarily on the body of the punp) to allow rotation 18 OlfMHﬁo np in a
hol di ng tank. The sw vel can be 19 powered. This can preferab al I ow 360
rotation of 20 the chanber. The swivel cah be hydraulically operated 21
from a repot epanralaldle FRCOAGAY dPOIHe Oinvatd iWerare Zsdheost mel tigan have
a full opening for reduced pressure 23 loss. 24 25 The punp can be nounted
on a hydraul ideRendegie cdtddsar mAY AR IR E QG dife T8I YERS oPee@ iBh in a
pit or opgn YA Thi-s, : Q 1 0, p to 28
bottom un?f o?t%%y.%ief&q% EEJ_I nl%le I%égfrl (S:Aaeun avéle ec}g%ée@r gﬂg?(%éenﬁél% bel ow t he
31 chanbet | rfeatdered ader ealtcuyl larsge-Jpisices. of debris in 16 May 2003 8 1
the material being punped as well as to draw the 2 material into the punp

chanber _ § 4 The invention, also provides a tank for containing drill 5
cuttings gn &Shif Pleridifimetflll Qe fi GAMMAYANL e fd G & Ayl i Ppre, the
tank having baffles to resist 7 displacenent of the drill cuttings during

transport?7 s sanidest fcgasif fmlemm dwild iofg tdpetrf fdms deiveglt enovbii@ 9 from

the tank. 10.22 This allows efficient |, of . the materjal f the 12
Lank af toF - ERRESO ST o Cor (1% SISO TR LHY (R VRS oftbr ovi de

appar at usg25 pttt ain e Rk fdianBed Ng MRstfpprtefial sypieb Iy | had6 cuttings
in a tank and transfer the materials_ and drill 17 cuttings fromthe tank by

punpi ng P t HiGiRpINEe TR i SlcharRR 49 h S I 7w 3 I v ¥ abk B a boat or
other 19 yehidlanyll Gy &PIMAYSANG, VAR A dPLLrd S ANt dd L g8 cutLings to

a renote decontam nation Ity,” storage 21 t Ity, re-injection well,
or ot herleypeisf idipsgdsat 28 faeclily text s et brw at he avhatieer bend r ansf err ed

from 13 Dbreaks up debris in addition to drawing material into
14 the pump chamber. The circulation ports may be opened
15 or closed independently of one other, or together, and
16 to different extents to provide an exit from the
17 chamber. The pump is rotatable by a swivel connection
18 and may be moved and manipulated in the tank from end
19 to end and top to bottom by a crane arm, or it may be
20 suspended by cable, chain or other means. The pump
21 typically stirs up a slurry by rotating the impeller
22 when the circulation ports are at least partially open
23 so that the material entering the bottom inlet to the
24 chamber and being agitated by the impeller is forced
25 out of the circulation ports and the material in the
26 tank is stirred for easier pumping. The pump can
27 operate in the stirring mode with the ports closed
28 until the material to be removed is generally
29 homogenous, whereupon the circulation ports can be
30 closed, allowing the impeller to direct the slurry

31 through the side outlet of the chamber into the

32 discharge line. The stirring or slurrying mode can be



23 the holding tank to the facility or well etc by punping 24 using simlar
appar atus. Booster punps simlar to the 25 above-nenti oned punp can
usefully be enployed in the 26 conduit fromthe tank to the vehicle and/or
fromthere 27 to the holding tank or storage/decontaninatiqgw%ﬁ bagility.
The materials can sinply be conveyed to a 29 renote | ocation a 3 a simlar
or adapted punp or nethod 30 can al so be used at the renpte location to

slurry and 31 transfer.the materjal.s fromhol ding tank. 3 16 May 2003 9
7. Certain rrb&d?‘ﬂ%’rﬂ%d OFLERI R FIRMREIN rb‘?‘g‘?/ic%% A ué% and a net hod
for mxing pasteireiritobs POk dlrtd! ife CALSEEESrédul AEGer GUST oty ashd bul k

form and elimnate 4 the need for a | arge nunber of small containers. S 6
Anot her enbddi MAieDial iFR PaRWiRed Wrble delke el ol shpens for i xing

and/or trangfer Yasd i @._[1%1: L1l tin i a swvel
9 associ ated wé‘h&lget to tgll o%ﬁa%%n of t iéé%)u%nf)ﬁ%h a Og"tﬁgln 112
Anot her enbddi rdiscluirgéei sonduenthay plswibescanpectped whpparkes usutf et

I Xi d/ f ' 14 i al d drill [ h
e mounted b & AEHSHSERP CARFOF b HERTANFRSP | SID et o FHAARSE s & 16

crane arm for rgnber| 21ho8 18PePENPE i the hatkrifl ablew ldwdPe Spdes icd to
be slurried fromtop to bottom 18 uniformy by novenent of the punp through

the materi af 1F9bige adedluids pipetnhanco1thpof ey ehbelr meaentak his

invention pgovigle ]P,qugea.z apparatus for mxing and transferring waste
materials 23 and %??I cuttings that can be suspended by cable or 24 other

means to | dGer it into a tank and has resilient 25 discharge piping to

allow free % t_ o ugp. urgh ' this
i nvention %ggvieﬁg %r%‘ﬂ;r%"e'ﬁg ggp%‘rgg? ﬁéa%%t £%o§£r§g¥£€'lé%%%gas sgéetq ally
construct ed229 twak, asmd npsirbéculedlyw vheratheysaesxi 58 0 hgagaty eftdmnal 30

tanks for niLxing and/or transferring waste materials 31 and drill cuttings
contai ned R tH n?a?l?@’?hgfagagﬁnmﬁ t'Zlﬁ’f)sg‘w‘:‘a“J exerted on the pump

14 particularly while it is in a mixing mode. The mixing
15 mode can be combined with a suction mode by simply

16 opening the one or both of the ports to the degree

17 required to mix the material to be pumped.

18

19 Ports are not necessary, and the apparatus can simply
20 be run with an outlet communicating with the c¢hamber so
21 that material leaving the chamber is discharged through
22 the outlet.

23

24 The cutlet can be simply an aperture in the chambex and
25 can have a conduit leading from the aperture to convey
26 material from the pump. The outlet or discharge

27 conduit itself can have an opening for discharge of

28 material from the conduit back into the tank, so as to
29 enhance the turbulent flow of the material being

30 pumped. Preferably the opening in the discharge

31 conduit is spaced above the pump inlet so that material



10 1 A further enbodiment of this invention provides a 2 punp apparatus for
m xi ng and/or transferring waste 3 materials and drill cuttings froma tank
which is 4 sinple in construction, and rugged and reliable in 5 operation.
6 7 The present invention will now be described by way 8 of, TMQQBbf and
with reference to the acconpanying 9 drawpngs in which: 10 ? igs. la, 1b,
1c are left side, front, and rear 12 el evdtion vi ews, respectively, of punp
13 appar atius;dildeHatpdd ffsomntlex pbwitdbet simet vé ewondlui becannpe 15 appar at us;
16 Fig. 2_is a top, plan_ view of, the punp apparatus 17 taken along line 2-2
of Fig. 1& 18 FHPuEed %Ofﬁ%pdb‘?%ns‘?e%\yv%ﬁ‘ R pbi® BpPar at us 19 taken
along ling 3-3 of Fig. 1a showing the 20 apparatus with the punp notor and
di scharge 21 conduit renoved; 22 Fig. 4a is an expl oded perspective view of
the 23 pudp Hbusiowtldotnam eptatenabhy bepdltected an Qi4f fimassenbl ed

dition;, 25 Fig 4b i | oded_si de_vi f bear i 26, housi f
‘el | er BsscRBISCotothe Fig: D7 HHD; 058 FFU 8L | 80 a ST deP el BhatTon vi ew.

showi ng tge 2OnPUiBh&POréLde Dffe?héEFANEn kMG SPp&t8rub.is a left side
el evation of an 31 enbodi nent of the punp apparatus having an 16 May 2003

11 1 auxil/iary discharge conduit for directing 2 materials back into a

tank; 8 The outlet of the chamber is typically connected to a

9 discharge pipe which can preferably form a support

10 structure of the pump.

11

12 The pump can be suspended by means to lower it into a
13 tank or pit, and the discharge piping can be resilient
14 so as to allow free movement of the pump.
15

16 The pump has a swivel associated with it (e.g. not
17 necessarily on the body of the pump) to allow rotation
18 of the pump in a holding tank. The swivel can be

19 powered. This can preferably allow 360° rotation of
20 the chamber. The swivel can be hydraulically operated
21 from a remote panel by secondary motor or cylinder.
22 The swivel can have a full opening for reduced pressure
23 loss.
24
25 The pump can be mounted on a hydraulically operated arm
26 such as a crane arm for operation in a pit or open top
27 tank. This allows sludge to be mixed from top to

28 bottom uniformly.
29

30 The impeller can have cutters extending below the

31 chamber in order to break up large pieces of debris in



3 Fig. 7is a plan view of a base of a holding 4 tank; 5 Fig. 8 is an end
elevation of the Fig. 7 tank; 6 Fig. 9 is a sectional view through the Fig.
7 7 tank; 8 Fig. 10 is a plan viewof alid for the Fig. 7 9 tank; 10 Fig.
11 is an end view of the Fig. 10 lid; 11 Fig. 12 is a plan1ghg¥Qaﬁ atop
frame of the 12 Fig. 7 tank; 13 Fig. 13 issa series of views of side and

end 14 pl ates the Fi hotank;_ 15 Fg. 14 is a front el evation of the
Fig. 7 16 Pank&ifgﬁgpgi% l?eénég spelﬁpleéh%\ﬁ é”(ﬁlt]hraciug%Ot Hee 18 poi nt of
the Fig. 72tantatentalO%iftd. tHd psmpd FRimikes of section views of the 20 Fig.

7 tank. 21 22 Referring nowto Figs. 1-4 of the drawi ngs, there is 23 shown
a punp 10 ﬁaving a housing 11 with cylindrical 24 chanber 12 (seen in Fig.

4a). A driye n@ﬁ@fiﬁeﬁeﬁo@5ﬁpﬁgmi@®'t¥aﬁ§%§ éﬁ%%gfrgjf&q)héemiop end

of 26 the punp housing 11 an oses the open top en
cylindricals5 chawbernd®)im doshipn gt attdrelrt vieh 28l es ebonr echiveydrecdoftem end

of the pu housi ng..11 and_.29 ha central eni ng that. defines the inlet
15 into 33%t hech?Jh%?]f%al tl?:?‘larrﬁ)rg? .lnﬁn%arfg%qser&ig%ﬁl%%nnect ed to the
drive shaft7 of di kel aeémend Sof stip? dwatial ahint idifPomading ¢hensdindri cal

chanber 12, 16_Ma mﬁOOS 12 1 and a |ower portion of the blades of_ the

i npel | er 2 %xt3Ad %I% SRTHI 9% RO IPFS I iThetPafferft hiPatnaneemvalif nate a
di stance bel owribg tRLetankegs 17 are 4 secured to the sides of the punp
housi ng 11 and 5 extend downwardly beyond the | ower portion of the 6 bl ades
of the ing® ler 16. 7 8 A pair of circulation ports 18,19 forned in the

side 9 waldy ofpihe £yiopdrisalcs, mo\B e Nhd A ALy QAL dl Y
from opposite sides of the punp housing 11 171. e clrculation ports 18,19
are 12 cirdéunf easkt 2fitéy spamspbepart at approximately 13 180. A pair of

sl ui ce gaty S, 20,21 are slidably 14 nounted on the punp housing to open and
close fluid 15 communi cation through the circulation ports 18,19. 16 The

gates 20, 2k areerdsini adepéimentd yoff adkxedrofention provide apparatus
15 and a method for mixing waste materials and drill
16 cuttings in a tank and transfer the materials and drill
17 cuttings from the tank by pumping it through a
18 discharge line into a holding tank on a boat or other
19 vehicle which conveys the waste materials and drill
20 cuttings to a remote decontamination facility, storage
21 facility, re-injection well, or other type of disposal
22 facility. The material can then be transferred from
23 the holding tank to the facility or well etc by pumping
24 using similar apparatus. Booster pumps similax to the
25 above-mentioned pump can usefully be employed in the
26 conduit. from the tank to the vehicle and/or from there
27 to the holding tank or storage/decontamination
28 facility. The materials can simply be conveyed to a
29 remote location and a similar or adapted pump or method
30 can also be used at the remote location to glurry and
31 transfer the materials from holding tank.
32



17 lowered to different extents by sluice | evers 20A, 18 21A to expose a
desired area of the circulation 19 ports 18,19. It should be understood
that the 20 sluice gates 20,21 may be powered by hydraulic or 21 pneumatic
means as desired, and nmay be remotely 22 controlled. 23 244g%g) sopBar ge
outl et opening 22 is fornmed in the side 25wall of the cylindrical chanber

12 to facilitate 26 centrifugal expulsi.on of the material,by the 27

el ler 16 arF TR ComTRAUTGATS (i i G iOh S 4%, SRP AT &
condui t 235by AmRans e HEYd NG Widnees wake2fnand-i23fs abhe dgischar ge outl et
22 and outlet 30 conduit 23 extend outwar dlé and upwardly fromthe 31

cylindricaB chewteindg® ndlardd awgetifies s Yo of yrin )3 2ndh e Liphinalc € aci ng
end of the ,out conduj 3 j.ch Maye 2003, 13 %!%g s to a mating
fl ange 25 5f aérgéenréer%éjlt%/é%% s]‘rvga}f| (eédnéll“é%ar gfe condui 1 .qﬁq“céshoul d be 3

understoodst hat the flange 24 of the discharge 4 outlet conduit 23 may be

elimnated and the 5 di scharge o%%le conduit 23 and discharge conduit 26 6
may be const r RRRPEE YRR '8?633. SRS JIER TP RYDVIFRT & PR punp 10

i's placed imnt Oadﬁpﬁﬂéi:ﬁ@ntwlﬁﬁdud Rl AN ke 2004 B i Ty LWhgsaaast e 10
materials and drill cuttings. In operation, the 11 notor 13 rotates the
i npel ler 16 i Mmaterpuhp IR ZUEEingR Pt itS & $HDt ades of the

i npeller 16 13 i i i t 2: 14, serve to
break up Ig}r gea‘%%érggg%ggdvg r}?sﬂe%d;%llelgs&f?aél% %ﬂeg%% he owe“r‘plp%)rrlt?on of

t he inpel l1@r btawles 16 off 16 the bottom of the tank preventing danage to
them 17 d keep the punp inlet 15 free fromlarge |lunps of 18 debris

whi ch may “occlude it. The circulation ports 19 18,19 can be opened by the
gates 20, 2b soahbghethempOdimgred | i «li oohergbsn thwovides | @l pump
centrifically 21 through_the circulatjon ports and back into the tank 22 in
opposi te di¥ ecEPBRAEATHH go’édﬁl’b’é‘%saé'féfo"f nt%n?rgﬁﬁjgn% YRft=honogenous

mat eri al bef orgatbriglseady @410 leingedhiNcead Nee b wited é0 e punped
'S 15 hydraulically or mechanically operated arm such as a
16 crane arm for manipulation the pump in a tank to allow
17 the material to be slurried from top to bottom
18 uniformly by movement of the pump through the material
19 to be mixed and pumped.
20
21 Another embodiment of this invention provides a pump
22 apparatus for mixing and transferring waste materials
23 and drill cuttings that can be suspended by cable or
24 other means to lower it into a tank and has resilient
25 discharge piping to allow free movement of the pump.
26
27 A further embodiment of this invention provides a pump
28 apparatus that does not require a specially constructed
29 tank and may be used with various existing conventional
30 tanks for mixing and/or transferring waste materials

31 and drill cuttings contained in the tanks.
32



25 general |y honogenous, the circulation ports 18,19 26 can be cl osed by
the gates 20,21 so that the 27 inpeller 16 drives the fluid centrifically
outward 28 fromthe side wall of the chanmber 12 into the outlet 29 22 and
through the outlet conduit 23 to the 30 discharge conduit 26mapdgos 16 May
2003 14 1 The di scharge conduit 26 can be connected by 2 conventional neans
to a discharge hose (not shown) 3 whose outlets) termnates in a holding
tank on a 4 boat or other vehicle which cdrveys the waste 5 materials and

drill cuttings recovered fromthe 6 wellbore to a decontam nation facility,
storage 7 faci l14YeutEnlh) efbb@ndAL! oeOkrdhalsoRadl S disposal of
processing facility. e or nore 9 hydraulic, electric, 'gas or diesel

power ed boogt er gimpuapsanayual Sorbrikisagalineld om trtengischmgevastne to 11
facilitate noving the material _| ong di stances._ 12 13 Fig. shows an

enbodi nent &f t B pERPA1D %ﬁ@r@¥h1g4cPﬁglﬂﬁ§cﬁ5FﬂbEbdﬁﬁﬁ?ﬂ” Rst%onnected
to a notoriged 15;sw vel. | Qi i t ??gaa tated 16 in
atank to a%cesséé %r%%sggﬁégﬁéc?gﬁﬁhfﬁggk&% Angﬁﬁ%ﬁﬂgggf?{é:fﬁ

di scharge cbndui tpp@Batsosecured 18 above the swivel joint 27 and attached
to a nnuntigg 19 frame 29 which is connected to a crane arm 30. The 20
crane arm 30 nmay be nounted on a structural 21 conponent of the rig

adj acent toya hopg n;?ré@@x'ft Of n¥en 04 BAT witilt able il It ied By GEARE ar m 30
is used 23 to place the punp 10 into a tank, to nove it from 24 one end of
the tank to8the of hexampberandewhihld refererse tonittid raqdmnanikin® access
various |evgls iﬁ the 26 tankh.agd to renove it fromone tank and place it
in 27 another ta ﬁ?wﬁ%g§91%i6.l% Shows a side view of another nodification
of 30 the panp 10A having like parts as the punp 10 which 31 wll not be

described further here, but which are 32 desi%nated by the sanme_nuneral s of
ref erence. 1in 16 N®§19@031§5 1b, lc are left side, front, and rear

12 elevation views, respectively, of pump

13 apparatus;

14 Fig 14 is an exploded side view of the pump

15 apparatus;

16 Fig. 2 is a top plan view of the pump apparatus
17 taken along line 2-2 of Fig. la;

18 Fig. 3 is a top plan view of the pump apparatus
19 taken along line 3-3 of Fig. la showing the

20 apparatus with the pump motor and discharge

21 conduit removed;

22 Fig. 4a is an exploded perspective view of the
23 pump housing, bottom plate, and impeller in an
24 unassembled condition;

25 Fig 4b is an exploded side view of a bearing

26 housing of an impeller assembly of the Fig 1

27 pump ;

28 Fig. 5 is a side elevation view showing the

29 pump supported on a crane arm;

30 Fig. 6 is a left side elevation of an

31 embodiment of the pump apparatus having an



1 this nodification, the discharge conduit 26B leading 2 fromthe flange 24
of the outlet conduit 23 has a 3 tee or Y-fitting 37 installed in the
discharge line 4 to allow flow through the di scharge conduit 26A 5 and/or
flow through the leg 37A of the fitting 37. 6 Valves 38 ang m& doogpr esent ed
schematically) are 7 provided on the |leg 37A and above the fitting 37, 8
respectively, so as to allow or restrict flow 9 through the respective
portions of the discharge 10 conduit 26B okl eg 37A. A curved section of 11
di scharge conduit 26C is connected to the valve 38. 12 The conduit 26C is
open-ended and di scharges, 13 material out of the punp and back into the
tank or 14 ot her contﬁqﬁﬁl¥qqﬁn4&ﬁéhﬁ¥%% weRerthl £Pg BérRE§ELIBIpunped, so
as to enhan the flo : i al ej unped and to exchange the
upper Iayerqgf t he 17Wﬁ§%%ﬁqéﬁéﬁﬁfﬁﬁiﬁﬁ?aﬁdﬁngﬁﬁgers. 18 19 By closing the
val ve 39 abave the fi tRiighg B4 s anhlzh opkewngft acbaakbvef38 hnlthagl eg 37A,
the punp 21 displaces fluyid through the discharge conduit 26B 22 only as
far as the cosed val$€n§§, and thereafter 23 discharges it back into the
container frpom which igj 24 aaS RUTREMH Vb Pebd€i 89087 fhaNF1gPen- Eaﬂgf,i_
conduit 25 26C. It shoul’'d be noted that the open end of the 26 conduit 26C
is spaced alfove the i Fligt. B5 ist a secXidml ovied theopuhpthéAFignd7t hus
this configugation 28 al lows the material being punped to be re-circul ated
29 through the punmp caer 12 and t hrough the outlet 30 22 and outl et
conduit 23 qut througlrilghe 1loed s36A ARG 34 KACKE | At Dijheogophai peg of tank
in order to 32 honogeni ze the material further if desired. The 16 May
2003 16 1 di%charge c&@@f:;t 26C may alternatively be connected 2 to the
valve 38 o he | eg 37A of .the fitti : i CORAN ion 40
(representgé}in dashe%%%'né? istghm%%ﬁgﬁéﬁgyd?$2%$¥gﬁf n mﬁig%&the open end
of the 5 canduit 26C fFdges 10 ile aagjlust ediso thad tde Hraméesfathdi scharged
fromthe pu when the,vaI%e 38.7 is open can be distributed over a w de
area in thé% contai n€t%r 't £ rom which the naterial is bei ng 9 punped.
10 11 If degjred, thepval va338s0n e ilay SFA Lafs ber 121 860584, egld the
valve 39 at the top of the fitting 13 37 can be opened to allow punping as
normal , and4 n 14 cer tdiatesasds thisoflioval ¥ dsalan be fully or partially 15
open to various exten as .gesired, jn.or : n I e extent of

mat eri al réﬁgved Vi a hg'l%qdﬁgc aﬁﬁgﬁﬁnéﬁﬁYégﬁéﬁéﬁg %%% %H%Un? of

material raB3 circul atettkyia the | eg 37A. It shoul d be understood 19 that

t he val ves may be operated_hy . hydraulic or 20 pneumati c neans as desired,
and may be enotely 2f1€bnﬁgoPFe&.32§tl°n view through the head

18 point of the Fig. 7 tank; and

19 Fig. 16 is a series of section views of the

20 Fig. 7 tank.

21

22 Referring now to Figs. 1-4 of the drawings, there is
23 shown a pump 10 having a housing 11 with cylindrical
24 chamber 12 (seen in Fig. 4a). A drive motor 13 and
25 bearing assembly 13A is secured to the top end of

26 the pump housing 11 and encloses the open top end of

27 the cylindrical chamber 12. A bottom plate 14 is

28 secured to the bottom end of the pump housing 11 and
29 has a central opening that defines the inlet 15 into
30 the cylindrical chamber 12. 2An impeller 16

31 connected to the drive shaft of the motor 13 is

32 rotatably disposed in the cylindrical chamber 12,



23 Circulation ports are rendered unnecessary by the 24 discharge fromthe
|l eg 37A, but providing the 25 nodified punp 10A shown in Fig. 6 both with
26 circulation ports 18,19 and with the auxiliary 27 discharge |leg 37A
produces an additional advantage 28 in that it allows the g4 pybesoggat es
20,21 to be 29 opened when the punp is deep in the solids layer of 30 a
tank of material to slurry the thick viscous |lower 31 |ayers, and the
conduit 26C on the leg 37A can be 32 used ip expel material with sone force
in order to 16 May 2003 17 1 increase the turbulence at the surface of

the 2 materi.al being_puynped, ther.eb changi t he terial ,in_the upper
and | ower I&yersaﬁgrgizgg ePPF%&f§¥cﬁ§cn5%g?ﬂ d?%eoﬁo 8eﬁ@??§&8F the 5
material at 2wo lgeahidogswandromli rhrdudgasiies 1916 P thAgoughahhe

di scharge conduit 26B. The 7 advantage of the el evated position of the
conduit 8 26C ontenminage3aAdasdance @glaow yche ekl ibeghal79atrke

terial discharged through, the l.eg 37 he 10 | ] ed i d
Come di st ande awdyCEEOR IT EHE SURs ool 1k TATGAIO BT 1S ahl EBfks Lo be 12

treated without exeensl WewiRHLERQ Lfydrite tHEL e pbifibRectanke. The
angl e of the discharge leg 37A 14 can be adjustable to accommpdate extra

variation i ® 15 bhadgssicfesher apeeldeyr db6+he material expelled from 16 the
di scharge | 37A. 17 18 As shown in dashed line, the punp 10A nay be 19
provided with a tee or Y-fitting 41 and valves 43 at 20 any location in the
di scharge lisne, w phitrheff citrinda?l ol pearrectssd W fdrmed oifuthed4difavi ng
an outlet that 22 can be gositioned,to di scharge materials back into 23 the

tank. It shéul d Weldngér §PGo8YLRRATiRE £ nentestenrd glageravikg an
auxiliary digschapgey2»aggndubh E)BForseitt‘ér Nk TR T 1d %ﬁr[z?%tll?&léf‘ﬂ may al so
26 be provided with a swivel joint (as shown in Fig. above Or bel ow
the fittingl41l add.mafFheeciumaipakavad pz8te dréld saameor by a w nch and
cable. It oul d _be 29 notegitﬁgt t he T—(g Qﬂ p“gce can_be di sposed at any
30 location? n t RATGPREREAPES LAY, SRRAFSTHEPHT e dtRR e 5IYRF1E8s or a leg,
but sinplyian apesvsre, appafier alil ¥132 cien daweae i ngré i bi@ibipe

di scharge line. i
14 mounted on the pump housing to open and close fluid

15 communication through the circulation ports 18,19.
16 The gates 20,21 are each independently raised or

17 lowered to different extents by sluice levers 204,
18 21A to expose a desired area of the circulation

19 ports 18,19. It should be understood that the

20 sluice gates 20,21 may be powered by hydraulic or
21 pneumatic means as desired, and may be remotely

22 controlled.

23

24 A discharge outlet opening 22 is formed in the side
25 wall of the cylindrical chamber 12 to facilitate

26 centrifugal expulsion of the material by the

27 impeller 16 and is connected in fluid communication
28 with an outlet conduit 23 by means of mating flanges

29 22f and 23f. The discharge outlet 22 and outlet
30 conduit 23 extend outwardly and upwardly from the
31 cylindrical chamber 12 and a flange 24 is secured on

32 the upward facing end of the outlet conduit 23 which



16 May 2003 18 1 2 It should al so be understood that one or nore 3 booster
punps may al so be di sposed in the discharge 4 |ine or el sewhere, so that

t he apparatus can be used 5 to nove material |ong distances. The sane punp
and 6 inpeller as described in the exanpl es above can be 7idgagfods a
booster punp in the discharge line, by 8 nodifying it to renove the sluice
gates, and using a 9 hydraulic, electric, gas or diesel notor, as can be 10
used for the punp as shown in the enbodi mengs 11 described. In certain
enbodi ments the booster punp 12 used can be further nodified to include one

or nore 13 fluid injector |lines, e.qg. as injector line and a 14 liquid
injector |ire i n“PREeR Skﬁé?apgﬁﬁfﬁbﬂﬁgéh%ﬁ €§ P j@c?eFFEPquuéﬁ as
conpressed gir okhWRkEr dikiRaled Rertuame!f mpteghalhigasai ng through the

booster 17 punp in the sane direction as the streamof 18 material. The gas
injection (8. ¢. wdepstsosdd thiat) the ddmrasd p24 oof ntheadéstharyel ocity of
the material, 20 thrqugh the hooster punp. The liquid injecition 21 (e. g.
pressuri sed ‘wat eP}“tgﬁg 585&@& eatt’!h@a\)’i rs{g%s‘?f%}“ﬁ%a%?gtﬂ’ébngggri al being
punped through taeskaastRr o 1RHMRodR el 13 agnd NGl §aBAPget BEnURLOCHEY Of
the 24 material through the punp. The booster punp Can be 25 powered by a
hydraul i c péwer Bolrbe alnshreategs assems Igiedeo power the lifting arm and
the main 27 punp if desired. 28 29 In operation, the punp 10, 10A, is used
for m xing 50 and conveying drill cuttings in a tank and 31 transferring
them fromtige tank. dBeeirABedhdeietnad 3t optiatp iy 1heigi ptakali @AtpBorts
18,19 nmay be opened 1fi May 2003 19 1 independently from one another, or
toget her, afd t o22ddPPRAPEARTER dRt & URRMRAHPR PHENY eShecvagEes| uice 3
gates 20, 2% 4 n opdeE 5 91R" Higda 3R 186t 1 the4 h e 2. This

al | ows thearotat?ngérnpeﬁler 516 to sth}%ﬁ?61s %r?@g?%etﬁgpcﬁgéber 12.
Wth the 61di rculmatbonlporbsatésl@het imgesltlgrark6 aln ytheeaepump hehdmbareri al

entering t i nl 15, to the, chanber 12 d bei agitated. b e

i mpel | er 1g3is fg>CedT%ﬁtp8Ft§°Ph8 cF#@h%ﬁfﬁ%ﬁsﬁ%f?ghgolTﬂﬁfl?%eigateriaI
in the 10 ©3nk i exskhaifg batseds ehepuilidiy.15 e fhencKanbd: operate in
the stirring node for sufficient tinme 12 until the material to be renoved

is generalﬂ serve to break up large lumps of debris. The legs 17
15 keep the lower portion of the impeller blades 16 off
16 the bottom of the tank preventing damage to them,

17 and keep the pump inlet 15 free from large lumps of
18 debris which may occlude it. The circulation ports
19 18,19 can be opened by the gates 20,21 so that the
20 impeller 16 discharges the material centrifically

21 through the circulation ports and back into the tank
22 in opposite directions. This can be useful in

23 mixing a non-homogenous material before it is ready
24 to be pumped. Once the material to be pumped is

25 generally homogenous, the circulation ports 18,19

26 can be closed by the gates 20,21 so that the

27 impeller 16 drives the fluid centrifically outward
28 from the side wall of the chamber 12 into the outlet
29 22 and through the outlet conduit 23 to the

30 discharge conduit 26.

31



13, honpbgenous, whereupon the circulation ports can be 14 cl osed, all ow ng
the inpeller to direct the slurry 15 through the outlet 22 of the chanber
into the 16 discharge conduit 26, 26B. 17 18 The provision of two
circulation ports, and 19 particularly when they are appro@matﬂjog 180
apart 20 from one another equalises the forces exerted on the 21 punp while
it isin aslurrying node. The slurrying 22 node can be conbined with a

di scharge node by sinply 23 opening the cingulation ports to the degree
required 24 to mx to a slurry the material to be punped while 25 the

material is bein unped.out through t 26_discharge line. .27 28 In

addi ti on tojusingﬂg%gﬁﬁfgfgﬁp éﬁﬁgggﬂhgf?ocﬂ?xg§9c8ﬁaf8keﬁrQﬁéfer wast e
material and dri ldorfdrdtiRem 13 daramdl i agsénakse! Re3kednat Lhewg! | site
such as 31 on an offshore drilling rig to holding tanks on a 32 vehicle
such as a sk p owhosat outhetdspartsrusinayes 16 #bho2d08g26ankabsoabe used
on the transporti vehicle or on.l and ig%nix and/or,transfer the

materials fr n1th% Farf t IE ec9%“?¥FeEP8 Fafi&®pbased tanks 4

at the processi NghalerShagad it butfidds t Boksverea kabsl baged vehicles
such as portable tanks 6 |ocated on trucks at the quayside etc. The land 7

based faciliéy awgldboriee teeldi decontaminatklonffapylitdr nsterabepunps as
descri bed above tQ t.nansfer the.9 dr.i| in ep. the_hol di ng tanks
etc and theb](io I nc(i:lbléLs d faci ?Lljtefq:lffll |gsg§7g€%¥f59¥%8woget ails of a
cuttings st®@ age drgboka lmiot paccarisiHy | fdeibeely f oronesbipmoékeot her carrier
14 and into which the end of .the discharge tube 26_or 15 di_scharge hose
(not shown) Scan tWiISkeNdiE, PleCtaie 1930 Lorptesel BovepedrbPopgserss, side
75 and endq L7 fr t r : i i d 8iecppnection
of a di sch:}rjege { Shmsy Q‘%é;s%rﬁg’% BE° AR da "B £ dafgohabas %EH%F?%. 15),
base 76 andl op Fadildiete? momiagstthe snat8ef bal rkong ndhgtansesi.es of 21
baffles 79, which are typically disposed at 22 intervals along the base 76
and top 77 franmes so as 23 to prevent displacenent of the contents of the
tank 24 whillze theikaf il ehowse anh eplbdEE melie dafthespifipcan whebeinenoved
fromthe struts 78 if desired to enable 26 the tank 70 to be enptied by a
suction pudf 10 EZheadigcheddeo coreid e 28 MBCCRReSEIINtP n2Fngtosised 28 to

a wi nch andscabl g,Qne8 Hhentkank 7Y has dfadhebump 10 can be rotated

16 in a tank to access all areas of the tank floor.

17 Another section of discharge conduit 28 is secured
18 above the swivel joint 27 and attached to a mounting
19 frame 29 which is connected to a crane arm 30. The
20 crane arm 30 may be mounted on a structural

21 component of the rig adjacent to a holding tank or
22 other suitable structure. The crane arm 30 is used
23 to place the pump 10 into a tank, to move it from

24 one end of the tank to the other, to raise and lower
25 it within the tank to access various levels in the
26 tank, and to remove it from one tank and place it in
27 another tank.

28

29 Fig. 6 shows a side view of another modification of
30 the pump 102 having like parts as the pump 10 which
31 will not be described further here, but which are

32 designated by the same numerals of reference. 1In



29 its destination at the decontam nation plant and the 30 cuttings are to
be renoved therefrom 31 16 May 2003 21 1 Wiile this invention has been
described fully and 2 conpletely with special enphasis upon preferred 3
enbodi ments, it should be understood that within the 4 scopgugfadoie
appended clains the invention my be 5 practised otherw se than as
specifically described 6 herein. 7 16 May 2003 22 1 Cains 2 31
Apparatus for handling drill cuttings in ajgank 4 and transferring them
therefrom the apparatus 5 conprising; punp neans (10, 10A, 10B) having a 6

chamber (12), an inlet . opening . jnto,said 7 chanber.(1 rat.at abl e

i mpel ler (16) 8 &#Eﬁb§5%%3%' & Wharfdis %ﬁiﬁhgﬁgebg?ﬂguaﬁiééﬁ ge 18% ot or
(13) to dravg drildymutdHaNGS aHyC Ot A faché NotibBet aBknbit @ bhenakagber (12),
a 11 discharge outlet (22) on one side of said 12 chanmber (12) and

mani pul at i ng mearreeopar A-fidibings 3gssovszakbedi inh the guaphawvasslioe noving

at 14 least the inle 15).,0f e _pu ans. (1 15 10A, 10B) _yertically,
hori zontal | y; andfbﬁh “1&?é?%&%f%%i&%%ﬁ%ré?%%ﬁi?g?7caﬂgvégn&§%e

m_atnihpul ff,' n?i Wﬁa%ﬁd/w wewr hireRighmeans L&y fP7a 06 ephéngithengunp .means
within e tank.

6 Valves 38 and 39 (represented schematically) are
7 provided on the leg 37A and above the fitting 37,
8 respectively, so as to allow or restrict flow

9 through the respective portions of the discharge

10 conduit 26B or leg 37A. A curved section of

11 discharge conduit 26C is connected to the valve 38.
12 The conduit 26C is open-ended and discharges

13 material out of the pump and back into the tank or
14 other container from which the material is being

15 pumped, so as to enhance the flow of the material

16 being pumped and to exchange the upper layer of the

17 material with the lower layers.
18
19 By closing the valve 39 above the fitting 37, and

20 opening the valve 38 on the leg 37A, the pump
21 displaces fluid through the discharge conduit 26B

22 only as far as the closed valve 39, and thereafter
23 discharges it back into the container from which it
24 was pumped via the leg 37A and open-ended conduit

25 26C. It should be noted that the open end of the

26 conduit 26C is spaced above the inlet 15 at the

27 bottom of the pump 10A, and thus this configuration
28 allows the material being pumped to be re-circulated
29 through the pump chamber 12 and through the outlet
30 22 and outlet conduit 23 out through the leg 37A and
31 back into the container or tank in order to

32 homogenize the material further if desired. The



19 20 2 Apparatus as clainmed in claim1, having 21 discharge conduit mneans
(26,. 26A, 26B) connected 22 with the discharge outlet (22) for conveying
drill 23 cuttings fromthe chanber (12) to a |ocation outside 24 of the
tank. 25 26 3 Apparatus according to claim1 or claim2, 27 pyhesesn the

swi vel means rotates the punp neans (10, 28 10A, 10B) on a vertical axis
thereof within the 29 tank. 30 31 4 Apparatus according to any preceding
claim 32 wherein the manipul ati ng means i ggcapabl e of noving 16 May 2003
23 1 the punp means (10, 10A, 1OB) into the tank and 2 rennving it

th f t dj 5 havi t
oaer one port ¢ MR SRERRIT b S Va E SRR e Ty b8 cBnnariel °
movenent of drillgo7 ¢gat "v'arl% f3r80'?5'nt %echpé@ejvilgi QEEKfEE'EQnE;hg?t% . 89

6 Apparatus as claimed in claim5 having two or 10 nore ports (18, 19)
C|rcunferenB|aIIp spaved fcoomeotid ol 4dhotiepresentedwan| deshedelihaiber

(12). 12 13 par a cl ai.ned .i.n_cl.ai m.5. aimé6, 14 _hayi gate
neans (20, Zf) co&ﬁe?&ﬁowg%ﬁﬁt izeqrdon %ﬁi%ﬁ%ﬁ%oq? (181 o51¢ o° ¥ Eﬁ?
novement of gdril looh@ugit RicagFaklicoudh Hdaa@jusesed HOrEnsdBeA8). 17 18 8
Apparatus as clained in claim7, wherein two or 19 nore ports i18,19) are
provi ded, edch M\ﬁﬁezdaﬂeﬁpé@hﬁwge@tfé’%aﬁhe (o Whenntheheréva BBe gate

21 neans (2g 21) .can be %gtone i qgﬂ%ﬁg QGé%SQW%P&S g oth ef. 23 24 9

Appar at us as clalﬁegpeg a erein mo Or n%re ports

(18,19) aregor OVb@adaahér%raltan@h m@&edvmrbm estpe aha Vet yabpposbeengi des of

the 27 chanmber (12).
9 pulped .
10

11 If desired, the valve 38 on the leg 37A can be

12 closed, and the valve 39 at the top of the fitting
13 37 can be opened to allow pumping as normal, and in
14 certain cases, both valves can be fully or partially
15 open to various extents as desired, in order to

16 control the extent of material removed via the

17 discharge conduit 26B and the amount of material re-
18 circulated via the leg 37A. It should be understood
19 that the valves may be operated by hydraulic or

20 pneumatic means as desired, and may be remotely

21 controlled.

22

23 Circulation ports are rendered unnecessary by the

24 discharge from the leg 37A, but providing the
25 modified pump 10A shown in Fig. 6 both with

26 circulation ports 18,19 and with the auxiliary

27 discharge leg 37A produces an additional advantage
28 in that it allows the sluice gates 20,21 to be

29 opened when the pump is deep in the solids layer of
30 a tank of material to slurry the thick viscous lower

31 layers, and the conduit 26C on the leg 37A can be

32 used to expel material with some force in order to



28 29 10 Apparatus according to any preceding claim 30 wherein the

i npeller (16) extends bel ow the chanber 31 inlet (15) to break up clunps of
drill cuttings in 32 the vicinity of the inlet (15). 16 May 2003 24 1 2
11 Apparatus according to any preceding claim 3 having auwghayatogsdi scharge
means (26C) connected to 4 the discharge outlet (22) and having an outl et
for 5 returning at | east some of the drill cuttings punped 6 out of the
chanmber outlet back into the tank. 7 8 12 Apparatus according to claim11l
wherein the 9 orientation of the outlet of the auxiliary discharge 10 neans
can be adjusfed to orient it in different 11 directi.ons. 3 13 Appar at us
according t o cl ai TRAEHE 192€ HAA 3ﬂp$a?%etﬁ§aﬁgr€§§? 89) ratively
associ ated vgth tﬂ&éﬁﬂ%éiﬁbmﬁg@grgﬁea,eeg}se&%ﬁg}h §Q4CeMd ol novenent
16 of drill cuttings through the auxiliary discharge 19 méans (26C) . 18 19
14 Appar at us3 as chatiemihl nirarbheprunpeszil ngndl dower20awkesemorat | east the

punp inlet (15) is nted on a 21 noyvabl e, ar 30). 222315 A.net hod
Porhoving drd 11 clRETaIS Yo AT TSt EhE. PBMAPRRPEFE, Stnama hod

conpri sing the255t80s-10f1 |0Catid b I PoRE 2886 18ak 184 1:0BhsiiRt 26t ank,
swi vel | i ngt he punp neans(10, 10A, 10B) in27the tank, and punping the
drillcuttings frauan2dirdugh (8 dischrpaepcardnst(26B.108hel0B) to

a29t ank di sppsed o&t hq_fyehi 04 q:.hSO elelvGa'\@éI %gg%tZino 6 ﬁen%th d 5 ccordi ng
to claimb5, er dMHEED 191 Tt S ngs are punped usl g&ppar& §''ascl ai med3

in any precegli ng 28QidA 4hel ey Etathd@ctos dapglieyctai sldven dlsaithk, 6
wherein the material is agjtatedby the gunﬁ( 10,7 10A 1OB)3 and ejbect ed
through eg 37 e

t her ef ronback onttd'q matemialg discharge the 1 A can
10 expelled over a wide area some distance away from
11 the pump enabling larger pits and tanks to be
12 treated without excessive movement of the pump
13 within the tank. . The angle of the discharge leg 37A
14 can be adjustable to accommodate extra variation in
15 the desired trajectory of the material expelled from

16 the discharge leg 37A.

17

18 As shown in dashed line, the pump 10A may be

19 provided with a tee or Y-fitting 41 and valves 43 at
20 any location in the discharge line, with the fitting
21 41 connected with a conduit 44 having an outlet that
22 can be positioned to discharge materials back into
23 the tank. It should be understood that the

24 embodiment of Fig. 6 having an auxiliary discharge
25 conduit for returning materials to the tank may also
26 be provided with a swivel joint (as shown in Fig. 5)
27 above or below the fitting 41 and may be manipulated
28 a crane arm or by a winch and cable. It should be
29 noted that the T- or Y- piece can be disposed at any
30 location in the discharge line, and does not recuire
31 valves or a leg, but simply an aperture, preferably

32 in the ascending limb of the discharge line.



9 18 A nethod according to any one of clains 15-17, 10 wherein the punp
(10,- 10A, 10B) has at |east one 11 port (18, 19) which is at | east
partially opened 12 during a stirring phase of the nethod, and at |east 13
partially closed during a second punpi ng phase of 14 the nq;ﬂgpzmg di rect
the material through a side 15 outlet (22) of the chanber (12). 16 17 19 A
nmet hod according to any one of clains 15-18, 18 wherein at |east sone

mat eri al punped out of the 19 outlet (22) D8 the chanmber (12) is returned
to the 20 tank through a di scharge opening. 21 22 20 A nethod according to
any one of clainms 15-19, 23 wherein the punp (10, 10A, 10B) is nounted on a
24 nmovable arm (30) and is noved by the arm (30) in the 25 tank during the
met hod. 26 27 21 1A mdbhod adsel denethdedrsiyodnehat chai 68 hmbral, 28
including the step of manipulating the punp_ (10, 29 10A, 10B) during the
net hod by r & si n§ogsderoRbrPigmay alspee «hisgoed/ br FB9i Agsrharge

hori zontal |y, and | at eral_| Lthin t 0, .1 Nl 15)
16 May 2003 26 1l§2‘et %ré‘ Sﬁr?pex’(‘%torfe'lgﬁ %%& d?@%#ée%ﬁglzéggl Egoﬁgfgﬁ i qui d
and solid phases tof mdfiel matetrtindgdond 4izXahnaees hodTae coadenguinp anyd one of

clainms 15-23, 5 including the further step of renovjng the punp (10, 6 10A,
10B) fromt e tadRPerlgr2asadrscrdirest ddt ity PP 58 2BOVENERRIPRg the 9

further step of plaelig GNEABUTRL HinplOh HB)qi HRad0e a1 38c0NE, tank

cont ai ni ng ill cuttings after 11 refoving It fromthe said tank, and
thereafter B2 repediifggnpghetcltai methosteefshe ISluc@4gdtaest haddassdngdi ag t o

any one of cjai 5-23,, 15 erei,n the pu aratus,_has at | east one 16
circulation%borF%@%§?ui§F{ g 8°ﬁﬁéFeiﬁ?§Pﬁg$ﬁ$§ ot 9tehe a?iFFnchtings
are re-ciray at edisthr ugh theplfppakt shibim 1) teskedwé@imbgrsank. 19

11 described. In certain embodiments the booster pump
12 used can be further modified to include one or more
13 fluid injector lines, e.g. a gas injector line and a
14 liquid injector line in the booster pump, which can
15 inject fluid such as compressed air or water into
16 the stream of material passing through the booster
17 pump in the same direction as the stream of

18 material. The gas injection (e.g. compressed air)
19 can help to increase the velocity of the material
20 through the booster pump. The liquid injection

21 (e.g. pressurised water) can decrease the viscosity
22 of the material being pumped through the booster

23 pump, as well as increasing the velocity of the

24 material through the pump. The booster pump can be
25 powered by a hydraulic power source which can

26 usefully also power the lifting arm and the main

27 pump i1f desired.

28

29 In operation, the pump 10, 10A, is used for mixing
30 and conveying drill cuttings in a tank and

31 transferring them from the tank. During the mixing

32 operation, the circulation ports 18,19 may be opened



20 25 A nethod according to claim 24, wherein another 21 portion of dril
cuttings is discharged fromthe 22 chanber (12) through the discharge
outlet (22) of 23 the punp (10, 10A, 10B) while the said portion of 24
drill cuttings is being re-circulated back into the 25 tanigm£f200326 A

met hod accordi ngto cl ai nR4 or 25, wherei n28t he punp (10, 10A, 10B)has

gat eneans (20, 21) 29associ ated with the oreach port (18, 19), and30wherein the
gate neans(20, 21)on at |eastone port31(181919) is controlledto adjustthe
anount of drill32cuttings that are re-circul atedback into the tank. 16 May
2003 27 1 2 27 A .rethod i 0 y rein the
punmp (10, 101%, 10§)éﬁ?§sn§&§tq1ylda€%r§1 %ﬁ?%' %lg?g}ég%éans {r@g&?‘ 5ﬁn§5’t\gﬁ-‘

fluid 5 conmuni catifrerddth Saidhtl saargevengduhe weapectide &12084e 268)
with an outlet positioned to direct fluid 7 flow onto the top surface of
the drill cudti ngzsatiens #0621 thhrﬂé?d%mdtv\hﬁréVhdﬁhénrréﬂh@d furm ddes the step

9 of directipg a ort| f 1 dr u Ln cha through
t he auxiliar@ lh%}ge ﬂggﬁ% é@%ﬁg éiigggegge Qg%g toE%bﬁtéie t he
drill 12 cutgi ngﬂezoﬂi aigied uph 4 fmldwy( iA3thé BBaﬁbafEt qu aodehdithe t o

claim 27, wherein the 15 orientation of the outlet of the_ auxiliary

di scharge 16 nearfsiqB@tion Rufst &b 110 dpr&t +PBEE ePaRFdRNt PBSM 7 té#e drill
cuttings beiqg di r{ace,o Lhea hi n
the tank. 1 90 AL, stetidit, cP FRIPE1STCoONRE Bnnies o0 ol o
auxi | i ary dischargameanrs ta2Ed byndheletmpal Yer 226 mbanfofded 3@ afd the
nmet hod i ncl udes t furth r 23 step of coniro Ii t he anoynt, of _dril
cuttings 24 disc ﬁéﬁaﬁ&|$?aﬁé i aW@Eeﬁé3ﬁ51§5thBC3 back

into the tank. 2€ta%ﬁ< %% %ﬂi&tﬂw M@é’éﬂsrtﬁuﬁﬁ.’lngne @heratngsca-ﬁ 29, 28

wherein at |least a portion of the material bein is re-circul ated
back into tkle tarﬂpmﬁmqm@@ sttirying prede 5©rtﬁéfﬁéph@nt &Adeat | east

some of 31 fhe mafariale RENY ATHCd HE*PERLGES REOYENBa115 My 2003

13. homogenous, whereupon the circulation ports can be
14 closed, allowing the impeller to direct the slurry
15 through the outlet 22 of the chamber into the

16 discharge conduit 26, 26B.

17

18 The provision of two circulation ports, and

19 particularly when they are approximately 180° apart
20 from one another equalises the forces exerted on the
21 pump while it is in a slurrying mode. The slurrying
22 mode can be combined with a discharge mode by simply
23 opening the circulation ports to the degree required
24 to mix to a slurry the material to be pumped while
25 the material is being pumped out through the

26 discharge line.

27

28 In addition to using the present apparatus to mix

29 and/or transfer waste material and drill cuttings

30 from holding tanks located at the well site such as
31 on an offshore drilling rig to holding tanks on a

32 vehicle such as a ship or boat, the apparatus may



28123456 789 10 11 12 13 discharge outlet (22) of the punp (10,

10A, 10B) during a second punpi ng phase of the nethod. 31 Apparatus as
according to any one of clainms 115, which further conprises a tank (70) for
containing drill cuttings in a ship or other vehicle, the {eay 4068) having
baffles (79) to resist displacenent of the drill cuttings during transport,
and at | east one or nDre of the baffles (79) being renovable fromthe tank
(70). Al .AA A LA A _ .AE . AN A 0
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14 and into which the end of the 1scharge tube 26 or
15 discharge hose (not shown) can terminate. The tank

16 70 comprises a top 77, base 76, side 75 and end

17 frame, the top frame having a manifold 72 for

18 connection of a discharge tube if desired, and a

19 lid. The side frames 75 (Fig. 15), base 76 and top
20 frame 77 have struts 78 for retaining a series of

21 baffles 79, which are typically disposed at
22 intervals along the base 76 and top 77 frames so as
23 to prevent displacement of the contents of the tank

24 while the baffles are in place. The baffles 79 can

25 be removed from the struts 78 if desired to enable
26 the tank 70 to be emptied by a suction pump 10

27 attached to a crane arm 30 (as shown in Fig. 5) or
28 to a winch and cable once the tank 70 has reached

29 its destination at the decontamination plant and the
30 cuttings are to be removed therefrom.

31
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21

While this invention has been described fully and
completely with special emphasis upon preferred
embodiments, it should be understood that within the
scope of the appended claims the invention may be
practised otherwise than as specifically described

herein.
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by a motor (13) to draw drill cuttings

10 contained in the tank into the chamber (12}, a
11 discharge outlet (22) on one side of said

12 chamber (12) and manipulating means operatively
13 associated with the pump means for moving at

14 least the inlet (15) of the pump means (10,

15 10A, 10B) vertically, horizontally, and/or

16 laterally within the tank;

17 wherein the manipulating means includes swivel means
18 for orienting the pump means within the tank.

19

20 2 Apparatus as claimed in c¢laim 1, having

21 discharge conduit means (26, 26A, 26B) connected

22 with the discharge outlet (22) for conveying drill
23 cuttings from the chamber (12) to a location outside
24 of the tank.

25

26 3 Apparatus according to claim 1 or claim 2,

27 wherein the swivel means rotates the pump means (10,
28 10A, 10B) on a vertical axis thereof within the

29 tank.

30

31 4 Apparatus according to any preceding claim,

32 wherein the manipulating means is capable of moving
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4 Apparatus accordlng to any preceding claim,

5 having at least one port (18,19) on a side of the

6 pump chamber (12) to permit movement of drill

7 cuttings from the chamber (12) back into the tank.

8

9 6 Apparatus as claimed in claim 5 having two or
10 more ports (18,19) circumferentially spaced from one
11 another on the wall of the chamber (12).

12
13 7 Apparatus as claimed in claim 5 or claim 6,

14 having gate means (20,21) cooperating with at least
15 one port (18,19) to control movement of drill
16 cuttings through the or each port (18,19).
17
18 8 Apparatus as claimed in claim 7, wherein two or
19 more ports (18,19) are provided, each with
20 respective gate means (20,21), and wherein the gate
21 means (20,21) can be controlled independently of one
22 another.
23
24 9 Apparatus as claimed in any one of claims 5-8,
25 wherein two or more ports (18,19) are provided and
26 are disposed on respectively opposite sides of the
27 chamber (12).
28

29 10 Apparatus according to any preceding claim,

30 wherein the impeller (16) extends below the chamber
31 inlet (15) to break up clumps of drill cuttings in

32 the vicinity of the inlet (15).
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13 13 Apparatus according to claim 11 or 12, having
14 valve means (38, 39) operatively associated with the
15 auxiliary discharge means (26C) to control movement
16 of drill cuttings through the auxiliary discharge

17 means (26C) .

18

19 14 Apparatus as claimed in any preceding claim,

20 wherein at least the pump inlet (15) is mounted on a
21 movable arm (30).

22

23 15 A method for moving drill cuttings from a

24 holding tank to a vehicle, the method comprising the
25 steps of locating a pump means (10, 10A, 10B) in the
26 tank, swivelling the pump means (10, 10A, 10B) in

27 the tank, and pumping the drill cuttings from an

28 inlet (15) in the pump means (10, 10A, 10B) to a

29 tank disposed on the vehicle.

30
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9 i8 A method according to any one of claims 15-17,
10 wherein the pump (10, 10A, 10B) has at least one
11 port (18, 19) which is at least partially opened

12 during a stirring phase of the method, and at least
13 partially closed during a second pumping phase of

14 the method to direct the material through a side

15 outlet (22) of the chamber (12).

16

17 19 A method according to any one of claims 15-18,
18 wherein at least some material pumped out of the

19 outlet (22) of the chamber (12) 1is returned to the
20 tank through a discharge opening.

21

22 20 A method according to any one of claims 15-19,
23 wherein the pump (10, 10A, 10B) is mounted on a

24 movable arm (30) and is moved by the arm (30) in the
25 tank during the method.

26

27 21 A method as claimed in any one of claims 15-20,
28 including the step of manipulating the pump (10,

29 10A, 10B) during the method by raising and lowering
30 it vertically and/or moving it horizontally and

31 laterally within the tank to position the inlet (15)
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including the further step of removing the pump (10,

10A, 10B) from the tank.

23 A method according to claim 22, including the
further step of placing the pump (10, 10A, 10B) into
a second tank containing drill cuttings after
removing it from the sgaid tank, and thereafter

repeating the claimed steps.

24 A method according to any one of claims 15-23,
wherein the pump apparatus has at least one
circulation port (18, 19), and wherein a portion of
the drill cuttings are re-circulated through the

port (18, 19) back into the tank.

25 A method according to claim 24, wherein another
portion of drill cuttings is discharged from the
chamber (12) through the discharge outlet (22) of
the pump (10, 10A, 10B) while the said portion of
drill cuttings is being re-circulated back into the

tank.

26 A method according to claim 24 or 25, wherein
the pump (10, 10A, 10B) has gate means (20, 21)
associated with the or each port (18, 19), and
wherein the gate means (20, 21) on at least one port
(18, 19) is controlled to adjust the amount of drill

cuttings that are re-circulated back into the tank.
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3 wherein the pump (10, 10A, 10B) has auxiliary
4 discharge means (26C) connected in fluid
5 communication with said discharge conduit means (26,
6 26A, 26B) with an outlet positioned to direct fluid
7 flow onto the top surface of the drill cuttings in
8 said tank; and wherein the method includes the step
9 of directing a portion of the drill cuttings being
10 discharged through the auxiliary discharge means
11 (26C) onto the top surface to agitate the drill
12 cuttings contained in the tank.
13
14 28 A method according to claim 27, wherein the
15 orientation of the outlet of the auxiliary discharge
16 means (26C) is adjusted to distribute said portion
17 of drill cuttings being discharged into the top
18 surface over a wide area within the tank.
19
20 29 A method according to claim 27 or 28, wherein
21 the auxiliary discharge means (26C) includes valve
22 means (38, 39) and the method includes the further
23 step of controlling the amount of drill cuttings
24 discharged through the auxiliary discharge means
25 (26C) back into the tank.
26
27 30 A method according to any one of claims 15-29,
28 wherein at least a portion of the material being
29 pumped is re-circulated back into the tank during a
30 stirring phase of the method, and at least some of

31 the material being pumped is expelled through a
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