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(54) Title: IMPROVED CONTAINMENT SYSTEM

(57) Abstract: A pipework containment
system comprising: (i) an outer
containment pipe (14} extending
between a chamber and a sump; (i)
a fluid-tight seal between the outer
containment pipe and the chamber;
(iii) a fluid-tight seal between the outer
containment pipe and the sump; (iv)
a plurality of flexible supply pipes
extending between said chamber and
said sump; characterised in that the
plurality of supply (12A-12D) pipes
are contained within one and the same
outer containment pipe, the arrangement
of supply pipes within the outer pipe
and the flexibility of the supply pipes
being soch that each individual supply
pipe may be withdrawn from the system
and/or replaced after construction of
the pipework containment system is
complete.
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petrol station installations.

Background to the Invention

Oil companies have been under considerable pressure to ensure that
10 environmental concerns are given priority in the planning and installation of petrol
station infrastructures. This has' not been without significant on-cost. One
important advancement has been the use of pipeline systems constructed from
plastics materials which have enabled thé oil companies to install cost-effective
environmentally acceptable altemnatives to steel pipework systems which tend to

15  corrode over time.

However, over recent years there have been major developments in fuel
technology which have culminated in commercially available alternative fuels
containing additives which have replaced lead-based antiknock compounds.
Research continues to centre on reducing sulphur content and hazardous

20 emissions from fuel. In order to eliminate lead and sulphur from fuels, exotic
additives and octane enhancers such as MTBE (methyl tertiary butyl ether) have
been developed which are based on complex organic or heavy metal organic
additives. “

The presence of these additives in fuel can give rise to major environmental

25  issues. Some such issues are described in an article entitled “MBTE — How should
Europe Respond”, in Petroleum Review February 2000 pages 37-38. The entire
text of this article is incorporated hereih by reference by way of background

information. The authors conclude that lead and some other metals are the most
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CONTAI NVENT SYSTEM 7 SEP 2004 Field of the |Invention The present invention
relates to i ﬁﬁlﬁalyafce@ﬁﬁaﬂm?e?ﬂ*y Wé}?ﬁanﬁoqnhﬁnfﬁrﬁ.%@nﬂy gvailpbipgare MTBE
particul arly rPllcable I N no way to _contai nnment systens for
use at pétrd dg? thes %tHeTsn%UPBIqsa?thﬂﬁ@'aB’aQ}I@ﬂreéhLﬁﬁdEﬂ- BE1 ARd terliend “FG“IWI
onpani es have, be nder conS|derabIe essure to ensure that

en\r/rlpr onnent aIeE‘Efn@-eAr“K@ &F @lpheensyshi 3 PE‘?"‘P'n The sfesn @l endiil h?Y%tslﬂ"laﬁt i on
of petrol station infrastructures. This has not been w thout si glnl ficant

on-cost. One PrERRIERS ANd SranhacksrenEthane! ieciepdy ysed as $igrsoline:bleyding s

constructed from
component in parts of the United States where it is readily available, and in Brazil. It

is an effective octane booster but has a number of drawbacks: it needs a “water-
10  free” distribution system and is Anot without ground water issues. It is not
recommended by the motor industry and is not cost-competitive.

To further complicate matters, the State of California has recently taken a
decision to phase out MTBE. This decision was made not on heaith grounds but
because of the taste and odour impact it can have on ground water in the event of

15 an accidental spill. This presents a real dilemma for the oil companies because no
short-term alternative appears to be acceptable to all parties.

The principal public concemn is the contamination of ground water,
particularly where it is used for drinking water supplies. Small amounts of MTBE
are able to taint large volumes of water. A single spirit measure (30 mi) in a large

20 swimming pool (500 m®) is around the taste and odour threshold.

MTBE is used throughout Europe to boost octane rating in fuels, especially
in super unleaded and lead-replacement grades. It will be used in increased
amounts because the new EU fuels legislation which came into effect on 1 January
2000 requires that benzene, aromatics and olefins contents of gasoline fall to lower

25  levels and that leaded gasoline is phased out.



pl astics materials which have enabled the oil conpanies to install
cost-effective environnentally acceptable alternatives to steel pipework
systens which tend to 15 corrode over tine. However, over Zesg}g ms
there have been mmjor devel opnents in fuel technol ogy whic e

cul mnated in commerciall y avail abl e altednative fuels containing

additi ves whi ch h%\\ﬁ %eg d_| ead- based anti knock corrpounds Research
continues.to cent rMTBR i ayRiatle, walpherlble.omyesR-cantainingy spigutessmuid vtk ons
fromfuel. In order to elimnate | ead and sul phur fromfuels, exotic

2ddi 1 ves ancPrbElgia BrpnuPeudirhess omsedeld AgPOInE for s WeR'g) Pubiher )
have been devel oged whi ¢ch are based an conpl ex organl c or heavy netal

organi c addi3Ya/e SST%‘@rbﬁsé?@n@Be@Pdt%emg’d’@P{af% agqling G@Fa@%ﬁ"@‘%‘@r}"l se

to major environmental 25 jssues. SOMe S es .are described in an
article entit9'edaramerEeas qidhe ol aibidgg r’%‘ﬂ@eﬁgg‘ﬁ&@‘ha“f’wrﬁéﬁ'%ﬁ elLFREYi ew
February 2000 page The entire_ text of this article is |ncorporated
herein by°ref8 8@%@; b&"%%h?ﬁ SigcR REFHIMAD M SriBkiRg MWagst supRlies 2 By 8oHBRc| ude

that | ead and sone netals are the nost 7 SEP 2004 2 effective octane
enhancers. H¥@gEyels. -E s, eggther wih fr\en%’lmaﬂ'ﬁi}@é' Bilakeilagos aderking water
because of environ tal .and health issues, and the nost readily avallable
al ternative, fﬁﬁfﬂﬂf&%‘é&ﬂ@&%éﬁ@fam efH?'I frer npeate and; Jet-slir gdiausts) ie

currently not W|del accepted. The on of her octane enhancers currently
avai | abl e ar SVFHBE" S :ﬁ?dl‘f%@ﬁéP &l ey g‘es‘ﬁ'@ﬁ'"ﬁs‘)'—@t"ﬁ TR Uge-ar\epcpncrphier
(ETBE) and tertiary anyl methyl —ether (TAVE)  or aI cohol s such as et hanol .
The et hers alna"?eﬁée'i dargele syPpgriest bypaoplie: Riboan Fapelamshdips bYEteardd? is
al ready used as_ a asol I ne- bl endi ng corrponent in parts of the United

St at es \/\Hire ﬁri‘”rPE pRiHPrajecipa ASSBREPMd in Brazil. It is an effective
oct ane booster but_has a nunber of drawbacks: it needs a "water 10 free"
di stribution systefCaffofuctiopt ohnew due! mPbieY andt esoterics additives hass lado il

companies to question whether existing pipeline systems can cope with the new
fuels with regards to mechanical performance and permeability resistance. if either
of these issues were found to be a problem at some time in the future then the oil
15  companies would like the option to remove and replace existing pipework systems
with the minimum of cost and effort. The current methods of removing such
pipework are costly and disruptive and generally would involve major excavations

and thus disruption to forecourt trading operations.
At the same time there is the ongoing issue of monitoring and collecting any
20 gaseous fractions that may be emitted from such pipeline systems, particularly if
new fuel mixtures are found to effect pipeline materials. This monitoring is
particularly important v;'here the additives used are water-soluble. In the event of a
major spill these additives would almost inevitably enter the petrol interceptor
system which is mandatory on forecourt installations. However, because the MTBE
25 class of additives are watef—s_oluble they will simply pass through the interceptor and

enter the local drainage system.



recommended by the notor industry and is not cost-conpetitive. To further
conplicate matters, the State of California has recently taken a decision
to phase out MIBE. This decision was made not on health grqy?gsg)ﬁt
because of the taste and odour inpact it can have on ground iZ‘U[B‘fhe
event of 15 an accidental spill. This pregsents a real dilenma for the oil
conpani es because no short-termalternative appears to be acceptable to
all parties. The [risra phjechobkie pesackinventont toeprogide aaricoatainorent,f vapoarnd
water, particularly where it is used for drinking water supplies. Snall
anmount s of MeERBEactenendbéak defetiminngystemyehich lovereemefor\ahicast mitigatengdmee spi ri t
nmeasure (30 m) in a large -20 swmmng pool (500 nB) is around the taste
and odour t hadshthechrobiBE outlined edotehr oughout Eur ope to boost octane rating
in fuels, especially in super unleaded and | ead-repl acenent grades. It
will be used in increased anobunts because the new EU fuels | egislation
which cane into effect on 1 January 2000 requires that benzene, aromatics
and ol ef i s conneary ©f tie Igeesdibnne fall to lower 25 levels and that |eaded
gasoline is phased out. -7 SEP 2004 3 MIBE is a volatile; water-sol uble,
oxygen- cont ai ni ng Accadingr toea sfirk gspatt wif t the gressrit dnestion dhere. isApriokidadgha i s
has been added to gasoline for sone years, public awareness over its use
ener ged when pipehvorincdridiedengosystermeorbgrisdnge- mandat ory over | arge areas of
the USin a bid to reduce vehicl e exhaust em ssions of carbon 5 nonoxi de.
MIBE has si n€i¢ bean outanedntaimnebnit pipergtendingrbebwgen a etsaralped and agguapyd  wat er
wells. This, together with the contam nation of Lake Tahoe (a drinking

wat er - resoulige) byfluidatigit seal b2ivedenctke ofitee codtaipmenbpips aadthg eanser; exhaust s,
| ed the governor of California to call for the phasing out of MIBE use.
These com@er (i) havieidsight sealbgdleendbp pater ednthinnenBpipe ahd titrosurgnel set up
by the US 10 Environnental Protection Agency (EPA). The introduction of
new fuel m x{iuy es aagpldraiyotfefiaxibladdpply \phiseshemnthineld eiithin the outer containment

pipe and extending between said chamber and said sump;
characterised in that the plurality of supply pipes are contained within one and the
same outer containment pipe and are not tightly packed together, the arrangement
15 of supply pipes within the outer pipe and the flexibility of the supply pipes being
such that each individual supply pipe'may be withdrawn from the system and/for
replaced after construction of the pipework containment system is complete.
This new system allows, for the first time, a series of supply pipes to be
housed within a single outer containment system and for any one supply pipe to be
20 removed then replaced in the event of a defect being identified or in the event that a
different specification of supply pipe is required.
Preferably one or more of the flexible supply pipes are secondarily contained
pipes comprising primary and secondary pipes.
Preferably both primary and secondary pipes may be withdrawn from the
25  outer containment pipe.

Preferably the containment syétem further comprises a storage tank.



conpani es to question whether existing pipeline systens can cope with the
new fuels with regards to nechani cal performance and perneability
resistance. If either of these issues were found to be a pf Igﬁﬁtzggﬁpe
time in the future then the oil 15 conpanies would like the option to
renove and repl ace existing pipework systgns wth the m ni num of cost and
effort. The current nmethods of renoving such pipewrk are costly and
di sruptive and geeefatdbly Hwaulsgistenmy further momprises cawapéwndetectivth systam for
di sruption to forecourt trading operations. At the sanme tine there is the
ongoi ng i ssudetscting napars ingtheicterstitihlspacae fpraney beRGeayabe supply ppesiandthe hat
may be emtted from such pipeline systens, particularly if new fuel
m xtures ar e obtansdntainmsnt pipe. Dejedtionef Naparriimthes spveprovdest earyrvepriiag of
particularly inportant where the additives used are water-soluble- In the
event of a mdgak saihial thetdyetem cardbe slwdslowoul d al nost i nevitably enter the
petrol interceptor systemwhich is mandatory on forecourt installations.
However, Bdecause tHdeanABPushS aoy yepows dedetited aes diapesedatfdry smd obhore loéy
will sinply pass through the interceptor and enter the |ocal drainage
system 7 S thePmeiiods selettedifomathecdrper of méthote cpmprsing:- | nvention to provide
a contai nnment, vapour extraction and | eak detection systens which overcone
or at |east fijti gaerdisgthe @poursldackfto alie! fardhl ens outl i ned above. 5 Sunmary
of the Invention According to a first aspect of the present invention there
is provided &i) pi pending theoripaursieatvesystaekn conprising: (i) an outer
cont ai nnment pi pe extendi ng between a chanber and a sunp; (ii) a
fluid-tight $ignl Isendiegrihe vapourt &r acgad acnubbert fqui gitten rdtradtien cofantedrited 10
(iii) a fluid-tight seal between the -outer containment pipe and the sunp;
(iv) a phlrality ghsdd and bk eeslimpdfiotierpases anttize codldctimnt dfiafl gakes; out er
contai nnent pipe and extendi ng between said chanber and said sunp;

(iv)  sending the vapours into a catalytic converter or-into some form of bacteria-

containing vessel or “biotreater” for breakdown into non-hazardous
chemicals;
(v) other suitable meané.

15 The preferred method will depend on the site, its location, and what
equipment is available. The choice of method will be determined by the design
engineer in consultation with the owner/client.

Preferably the system further comprises a removable top section to the
sump, adapted to allow access to substantially the whole of the sump opening in

20  order fo facilitate removal of one or more of the supply pipes should the need arise.

Preferably the _‘top section -of the sump is pivotally mounted. Pivotally
mounted has a broad meaning in this context and includes any arrangement which
allows rotational movement of the top section. In this way the top section can be
rotated away from the sump opening to provide unhindered access.

25 In a particularly preferred embodiment the system further comprises a fluid-

tight seal between the sump and atmosphere such that any spillage is contained



characterised in that the plurality of supply pipes are contained wthin
one and the sane outer contai nnment pipe and are not tightly packed
toget her, the arrangenent 15 of -supply pipes within the ou& [ﬁb t he
flexibility of the supply pipes being such that each individual™ Supply pipe
may be withdrawn fromthe system and/or geplaced after construction of the
pi pewor k contai nnent systemis conplete This new systemallows, for the
first tinme, avithiér thesswmp.s dypprevidinges fluid-tigbt sealusedndvtehsumm opemigd & fully er
- contai nment system and for any one supply pipe to be 20 renoved then
repl aced i n tsesledsgstemdfora ctiambert tolseimpgs poeidedf i ed or in the event that a
different specification of supply pipe is required. Preferably one or nore
of the flexible supphyprpfepes ambodiewmmbdhei thandwmnt i aedundergresnd cohamiber ng
primary and secondary pipes. Preferably both primary and secondary pipes
may be wi t hdregescidted withladuel2Borage éankcont ai nment pi pe. Preferably the
contai nnent system further conprises a storage tank. 7 SEP 2004 5
Pref erabl § t he sydtisnpdssiblehthat dloeppntaimmeant sastonn futkber cormprisesys phuralfty bf
detecting vapours in the interstitial space forned between the supply pipes
and the out ehambartsandfie@t plypiajity.of Betpst i on of vapour in this space provides
early warning of a leak so that the system can be shut down. 5
Advant ageousl y, amhy avpadiowiariyl prefetred emtodina dbe corodachysume idorpmraesad  t he
met hods selected fromthe group of nethods conprising: (i) sending the
vapour s back cpeerawhiciehcts andegal td sumsimrediluddrtigitenarapour s to a vent stack;
(ii1) sending the vapour to a gas scrubber for either extraction of
unwant ed 10 gase$refrchbhhthey emnpnopvef atsbhects gasasdripotray he wikdtesarty smalbf al |
gases; (iv) sending the vapours into-a catalytic converter or-into some
form of Bact epillage ooletlafrommdispasiig mump bcated @bbes thefsampbr eakdown i nto
non- hazar dous '

' Preferably the sump is part of a sump assembly, the sump assembiy

comprising:-
(i) a sump chamber;
(in) a sump support frarhework comprising a base frame section adapted to fit
15 over and around the sump chamber and a top frame section adapted to fit
over a sump chamber opening; '
wherein the top frame section is detachably mounted to the base frame section.
This arrangement provides the usual support for the dutside of the sump chamber
whilst allowing unhindered access to the opening in the top of the sump chamber
20 When a pipe has to be replaced.
Preferably the t_gp frame section of the sump assembly is pivotally mounted
~ to the base frame section.
In an alternative arrangement the top frame section of the sump assembly
comprises a series of detachable struts which span the top of the base frame
25  section, such that, when the struts. are removed substantially unrestricted access is
provided to the body of the sump char’nbéﬁ

Preferably the sump assembly further comprises a drip tray.



chem cal s; (v) other suitable nmeans. 15 The preferred method will depend on
the site, its location, and what equipnent is avail able. The choi ce of

met hod will be determ ned by the design engineer in consulgd t§cEnP\/\[)_@@4t he
owner/client. Preferably the system further conprises a renovable top
section to the sunp, adapted to allow access to substantially the whol e of
the sunp opening in 20 order to facilitate renoval of one or nore of the
suppl y pi pes shoulldatpadicobdy peefesed efmbedimeablng suhp dasspmblyduitioer cofnprises sunp
is pivotally mounted. Pivotally nounted has a broad neaning in this

cont ext and ifluicHight sealngr sealsibgbveent thetsuolp asd feevdrip dtagtsuchahatnibecsoeng  of
the top section. In this way the top section can be rotated away fromthe
sunp openi ng champeoisireflenethiluiddigid access. 25 In a particularly preferred -
enbodi ment the system further conprises a fluid- tight seal between the
sunp and at nosphere such that any spillage is contained -7 SEP 2004 6
within the surrp By pI’OVI ding a fluid-tight seal around the sunp opening a
fully e/ E badithengso sunp is provided In a preferred

enbodi nment the chanber i s an underground chanber associated with a fuel
storage tank 5 |t Tihe pressit inventidrawillt ey bemieacritedrity wig DE pxdrapieh @nlycwitlpr | ses
a plurality of chanbers and/or a plurality of sunps. In a particularly
pref erred entefdiensato tHesacoompamhdrewingsiwkeosimer at es a cover which acts to
seal the sunp in a fluid-tight manner. Preferably the sunp cover also acts
as a drip trdjguwes ciA laglt 1Bnyllusinatk] plahOasgi élbeaiienalr vieeak rdspedtivelydio$ pansi ng
punp | ocated above the sunp. Preferably the sunp is part of a sunp

assenbl y, thendengpounssbatrbyr ambspnpsassgciated with three dispensing pump islands;

10  Figure 2 shows a cross section through an outer containment pipe housing four
supply pipes;
Figure 3 shows a cross sectional view through an outer containment pipe housing
five supply pipes.
Figure 4 illustrates a diagrammatic cross-sectional view through a sump beneath a
15  fuel dispenser;
Figures 5 and 6 illustrate typical cdupling arrangements within a sump using
compression fittings and electrofusion fittings respectively;
Figure 7 illustrates a framework with a removable frame fop section for

incorporation within a sump.

20
Description of the preferred embodiments
The present embodiments represent the best ways known to the applicant of
putting the invention into practice. However they are not the only ways in which this
can be achieved. Figures 1A and 1B illustrate an underground chamber 10
25



(1) a sunp chanber; (ii) a sunp support framework conprising a base frane
section adapted to fit 15 over and around the sunp chanber and a top frane
section adapted to fit over a sunp chanber opening; vvhere;,[? SEPZQ fir ame
section is detachably nmounted to the base frame section. -Hi r 9 ment
provi des the usual support for the outsi de of the sunp chanber whil st

|
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10  primary pipes are not tightly packed together within the secondary pipe and,
because of their flexible construction, can be disconnected at each end and
withdrawn through the chamber opening.
The arrangement whereby a plurality of supply pipes are housed within the
same outer containment pipe brings with it other advantages. Any fuel or vapour
15 entering interstitial spaces 16, 17 from any of the supply pipes can be detected with
a single detection system. In this context the vapour extraction and/or leak
detection system can be defined as any means of collecting vapours or detecting
fuel which enter the interstitial space between primary or supply pipes and the outer
containment pipe in the pipework system. The vapour may be collected at one end
20 of, or at any point along, the pipework run and may be disposed of using a number
of options. For example;
(a) - The vapours may be sent back to the fuel tank.
(b) The vapours méy be sent to a vent stack, which is used, in the normal
course of events for the venting of fuel from the fuel tank.
25 () The vapours may be directed to a gas scrubber for either extraction of

unwanted gases and the subsequent venting of other gases, or for the

collection of all gases.



five supply pipes. Figure 4 illustrates a diagranmtic cross-sectional view

t hrough a sunp beneath a 15 fuel dispenser; Figures 5 and 6 illustrate
typi cal coupling arrangenments within a sunp using conpressj‘_ﬁaérg\t}%m and
el ectrofusion fittings respectively; Figure 7 illustrates a ffr I th

a renovable frame top section for incorgbration within a sunp. 20
Description of, the tDref_erred enbodi nents The .i%resent enbodi nents represent
the best wayddknovitielMatvely e yppoursmay be difreted o & Satalis anyertemen into
practice. However theeyware rhot t he onI_Xiawa in which this  can be

Bchi eved. Fi gur es PRI 15 hacteriakcomaining, Wisseh P HuoHRRteT debRipakdpwsiniy Sep

2004 8 -associated with %n under_%ound fuel storage tank (not shown)- The
tank typically cdRPd1a3arAquyehemitaisy of conpartnents containing different

fuels to be supplied to _ dispensin unps, (again not shown). The chanber is
of a conventional 6’6‘#&{??}0@5%'“&?{%"’&@ %Qaﬂ%‘f’eg ‘gﬁé’pﬁfﬂﬂﬁ!ﬁtep%ﬁ’p%@.usﬁlel
fromthe fuel tanks is contained and distributed in fuel supply pipes 12
A-D, 13 A°E é%@'x’é}aq‘?’f{nﬂf g‘ﬁr“‘é?teﬂ" SHeh appagiys s KRW B¥ R8s enter the chanber,
typically through édlgﬁ chanmber f| oor (znd xit the chamber- typically through
a region of the si Wappur gxtraction gng | GERSYSERE JBIMOYNRGe 3pd 13
are of flexigég cq?ns?tf{uctio , b%i ng made of plastics material ~ and exit the
chanber housét® RIFHT 'é(p§|"WGIP9eS BEEY bx Sift eansisiionandetepigns ppecigiipt baged
primary pipes are fnot tightl acked together within the secondary pipe
and; becaus@oetREPS Kowg %‘P‘E‘t GopRrticyl ingfallationn HehHeledivReysiemsasarach

end and wthdrawn through the chapber opening. The arrangenent whereby a
plurality of 05’35’6? yy&x’g% ing Mapuys; BY) 2RPYYIRY @ vagdum to the interstitial space or by

10 - applying a positive gas pressure td the interstitial space and effectively blowing or
- purging the vapours into a collection system.

If a fuel leak develops in any of the supply pipes then this collection and
detection system can be used to analyse the vapours released and such a chemicat
fuel sensor wilt be able to identify which particular fuel is escaping and therefore

15  which particular supply pipe is likely to have suffered a leak. The operator will
therefore be able to close down the appropriate system very quickly and before any
environmental damage can be done. This obviates the need to close down all
systems although this might be done for safety reasons.

The attraction of the present system is that, having detected such a leak, the

20 faulty pipe or pipes can be withdrawn through the outer containment pipe and
replaced without having to_ excavate the forecourt and with little or no disruption to
the forecourt trading og;erations.

It will be appreciated that, depending on the arrangement of pump islands on
a particular forecourt, it may be necessary to incorporate an array of these

25  distribution systems. Thus one or more outer containment pipes, each containing a
plurality of supply or primary pipes, may exit from one chamber. Alternatively a

plurality of chambers can be provided. .



sanme outer containment pipe brings with it other advantages. Any fuel or
vapour 15 entering interstitial spaces 16, 17 from any of the supply pipes

can be detected with a single detection system In this cont gg(?nsﬁgvggﬁgr
extraction and/or |eak detection system can be defined as any S J

col l ecting vapours or detecting fuel whigh enter the interstitial space
between primary or supply pipes and the outer containnent pipe in the

pi pewor k system Theill Vizgrelare bengpirecietetitieatf iedhaexangeiidstBled)fthereraratheany
poi nt al ong, the pipewdrk run and may be di sposed of using a nunber of
options. For felloaving Eeatures:- The vapours may be sent back to the fuel tank.
(b) The vapours nmay be sent to a vent stack,. which is used, in the normal
course of events flhe pipes foeeddhmungf iskne brd comtaihdrbwithie b largakpip@ BiagterThe
vapours nmay be directed to a gas scrubber for either extraction of

unwant ed gases and tyipicab siks eipecnbuld dat 1609 fO.DE bige piRsadntaiiing @rx EO®m
collection of all gases. -7 S E P 2004 9 (d) Alternatively the vapours my

be directéd to a qigesl Oficouseitesrisizes and batutstone woaldbopossible.
bacterial -contai ning vessel or "biotreater" for breakdown into

non- hazar douss cheninedligos woul®bé@bniidtid thhasr dRpbhad puityisiBid asiig Qusps! he
appropriate apparatus is 5 included within the system Such apparatus is

known per se. Sucfwm@p@@(r]f;oeiﬁbﬁwaiir@ﬂ ander B8 lpettl Bshp ARpEYSEr €M dHeScdNown
per se and the preferred type will be selected by the construction and

designs speci al i stsebap6fl theNFighfes§ actinnd keane BRRY! owedd6édrddhAipe is
installation. Such detection systens can operate by extracting vapours by

appl yi ng a vacuumiéenitdi8d afthessiript (usihg SeReRandple,bh dBctriidion B&hl 3y&temi 44 ve
gas pressure to the interstitial space and effectively blow ng or purging

the vapouyps into %uﬁgiehew iPRBroPYCHNKLId) fana theshickAmikl sisacel PRI seYedPf the
supply pipes then this collection and
around the exposed pipes with the sumps.

. Continuation of the interstitial space is maintained by the normal valve and
pipe configuration that is currently used in a traditional secondary
containment system.

16 Another variant of this design is to not seal the interstitial space within the
sump but use the sealing of the sump {and or chamber) as a means 'of
continuing the interstitial space. This allows the detection unit to detect and
exfract any losses within the sump or chamber region as well and is
described in more detail below.

20 o A vacuum or fan unit can be positioned remotely, connected to each
chamber/sump within the system or located in a chamber or a sump which
again is connected to all the other sumps and chambers.

Figures 4 to 7 illustrate further features in accordance with the present

invention. Referring to Figure 4, this illustrates a sump 20 Iocated below a

25 dispensing pump 21 (not shown). The sump in this example comprises a

substantially rectangular-shaped tank‘wiih four side walls 25, 26, 27 and 28 and a

.

base 29. The top of the sump is op{an. The sump is, in effect, an opén-topped



detection system can be used to anal yse the vapours rel eased and such a
chem cal -fuel sensor will be able to identify which particular fuel is

escapi ng and therefore 15 which particular supply pipe is |i§ |
.suffered a | eak. The operator will therefore be able to clog?é%mj[@e{%
appropriate systemvery quickly and befone any environnmental damage can be
done. This obviates the need to close down all systens although this m ght
be done for Jastangulareianknand Thaeaetallngnadm obfplasties pnatsaalt  Jpst sump salschat |
havi ng detected such a leak, the 20 faulty pipe or pipes can be w thdrawn
t hrough the dugasporatestacssovaedl wpich@ctsrid sealdpé awod andl alsourovidas andrip tay to
excavate, the forecourt and with little or no disruption to the forecourt
tradi ng oper @ollegisany|amati spiliages ayydeaksi fsore dhe ispensieg noiprigcated taheve the
arrangenment of punp islands on a particular forecourt, it nmay be necessary
to i ncorporats®mn array of these 25 distribution systens. Thus one or nore
outer contai nnent pipes, each containing a plurality of supply or prinmary
pi pes, maP exit fr‘glwfmf%mmipewz.e?&mtéwﬂabwump fobraropposiyg sides madizer s
can be provided. -7 SEP 2004 10 It WII| therefore be appreciated that, in
t he exanpl es SUpplyFtipeaé@ntary dheesuemp frome oné sidecarichgxifsethtaugbshe Bitkeerpi Tres f or
each punp island are contained within a |arger pipe dianeter. A typical
si ze pi pe wowuiErmentadonentQipes 22 23 pesiacgmeadughnty dccontifodate sévapalpmere Of
course ot her sizes and pernutations would be possible. The pipes would be
connect ed t o feelshipply Pipsasenly poersupply pipd 24 illgsisaterhin Figwiei 4 I thedntpest of oned
directly under the petrol punp dispenser. As one can see fromthe Figures
4, 5 and 6 tistaribarger outer secondary pipe is ternmnated at the sunp
(using, for exanple, an el ectrofusion seal systemas 10 supplied by
Pet roTechfli k Lt d) lmasybterme kiowrinsthe tartathespderecontairenerd isystesdatmidateamd thed t he
exposed pipes with the sunps _

sump wall and the sump is effectively open to atmosphere through the top.

However, in the case of a preferred embodiment of the present invention, the sump
is provided with a fluid tight cover 30. This provides, for the first time, an
arrangement whereby the sﬁmp(s) form an integral part of the containment system.
15 This is a vitally important safety feature because, in the event of a major leak from
one of the primary supply pipes, the éump could quickly fill with fuel before any
safety cut-off system can come into operation. If the fuel contains a water-soluble
additive such as MBTE then this could escape into the environment by evaporation
or through any petrol interceptor and thus into the ground water. By making the
20 sump cover fluid tight this possibility is significantly reduced.

The fluid tight &seal between the sump chamber and the cover can be
achieved in a variety of ways. For example, a neoprene rubber gasket or the like
can be fitted around the perimeter of the surﬁp or the cover or both. Alternatively,
an O-ring seal can be provided around either the sump or the cover.

25 It will be appreciated from Figures 4, 5 and 6 that a portion of thé supply pipe
31, 32 extends through the sump cover én route to the dispensing pump. The

location of such pipe runs will vary from installation to instaliation. It is therefore



Continuation of the interstitial space is maintained by the normal valve
and pipe configuration that is currently used in a traditional secondary

contai nment system 15 Another variant of this design is to Qp? Sgb %mlf
interstitial space within the sunp but use the sealing of the's ( or

chanber) as a nmeans of continuing the igperstitial space. This allows the
detection unit to detect and extract any |osses within the sunp or chanber
regi on as-weldnviaaged shatdt®c coverdwilin beosuppied dol siteelagwan AAtabt it uwith aiio f an
unit can be positioned renotely, connected to each chanber/sunp within the
system or | ogenetiationsa Hofesndifehe aecessapngizevwilldie cld @ai siteits soibeaete padictlar al |
the ot her sunps and chanbers. Figures 4 to 7 illustrate further features in
accor dance wisumpigipevork sonfigurationemtdangemeRef Elanga gittings fdudigy dpsthidsscan
illustrates a sunp 20 | ocated below a 25 dispensing punp 21 (not shown).
The sunp i n theifited>byrbpltiag dloeserto stescaves Wysauibfuaidnywelding coyoeHetieas kel t ank
with four side walls 25, 26, 27 and 28 and a base 29. The top of the sunp

i s open. Bhe o bypthes suitableiband. , A aubbepboettadppe i then fitted Sk tIZOPRIMAY pipe
rectangul ar tank and is generally made of plastics nmaterial. The sunp al so
i'ncor por at es aadatiached30 thdilarigeditirg draf the phimahepipe tpcamietalasituiptightisdgls a
drip tray to collect any small spillages or |eaks fromthe di spensing punp
| ocat ed above t he Theulupl tight Guingrarcapgbmentndedcriped asovd2carn’Be asé®in place sfinp

from opposing sides and a supply pipe 24 enters the sunp from one side and
exi t's t hr ouglexistieg stilnps.. Thhkis toulagy it cantbai uwswdih pipenesk 2vstems wiich dahge
enough to accommodat e several nore fuel supply pipes; only one supply pipe
224 is illustiimsdwd moltiblegprireard piped bentained wetbin e saphasedohdary containment

10  pipe system (ie pipework systems outside the scope of the present invention).

Figures 5 and 6 illustrate alternative arrangements of sumps in accordance
with the present invention with multiple primary pipes housed within one outer
containment pipe.

The outer containment pipe may be coﬁsidered as a secondary containment

156  system. However, it is desirable that the supply pipes are themselves secondarily
contained. Such secondarily contained pipes for transporting gasoline are known.
One example is the UPP Petropipe range supplied by PetroTechnik Limited.
However, an attraction of this system is that any flexible piping system can be used,
and the pipes may be made from any suitable plastics material. ‘When secondarily

20 contained pipes are used then this can be considered a tertiary containment
system.

A further framework for use in conjunction with the present invention is
illustrated in Figure 7. In prior art arrangements the sump in petroleum forecourt
installations is generally placed within a metal framework support. This framework

25 has an integral frame top section designed to support the pipework connections

underneath the dispensing pump. These framework supports are typically of one-

piece construction and, once concreted in place, prevent subsequent movement or



10 In systens known in the art, the outer containnment systemterm nates at
the sunmp wall and the sunp is effectively open to atnosphere through the
top. However, in the case of a preferred enbodi nent of the. mpZeSeE*P 2004
invention, the sunp is provided with a fluid tight cover 30. Thrs
provides, for the first time, an arrangggent whereby the sunp(s) form an
integral part. of the containnent system 15 This is a vitally inportant
saf ety feat urremgualzafdbe sumpt Withasy emjorovorks dilewevesaliy theovery avaturefof tther
primary supply pipes, the sunp could quickly fill with fuel before any
saf ety cut - ofdonsijuatiemtheyralsorestrichaecesp ée tei top of the sump €hashberodn thiensveat
wat er-sol uble additive such as MBTE then this could escape into the
envi ronnent Bhatavripary dipesrhaverto ther withyhrawn fhrpegh the surmprtbeprenresend at feak i nt o
the ground water. By nmaking the 20 sunmp cover fluid tight this possibility
i s signifi cambsipclecangdguetramiectofthigiogenatight seal between the sunp chamber and
the cover can be achieved in a variety of ways. For exanple, a neoprene
rubber gaSket or tiéhis lakest fagiune ier Usietwithathe morsedt inkentiper thedtame op sehtiorsunp
or the cover or both. Alternatively, an Oring seal can be provided around
ei ther the suhd tbe bake seolicer of e summstippdnlearepsmpatita titethsfaradnthBi foume sopd, 5
and 6 that a portion of the supply pipe 31, 32 extends through the sunp
cover en routsectian israsty sppenvebleg Phisnarrafgementds showm nudfre sleaHy i piguraids wi | |
vary frominstallation to installation. It is therefore 7 SEP 2004 12
envi saged t haftthig Hesttsdesea fraimiewotiesunpopt 40edhithn cendists af adase secton 4nhdvig t h no
penetrations. Holes of the necessary size will be cut on site to suit each
particul ar <owpipidhedepandingnibgyd2atBd .o, a45 mingdnterd pefiihateg drafrict 46 agd a
i ncl udi ng upstands can be fitted by bolting these to the cover, by
el ect r of d9i onletashdbiadraniy/topseniiarads. wehelfmmeZop sedfionctthisrdetachtbip Ineoumbsths . A
rubber boot 35, 36 is then fitted over the primary pipe and attached to
the flange fiontd thg basel4ihe primary pipe to conplete a fluid tight seal.
The fluid tight sunp arrangenent descri bed above can be used in place of
exi sting sunps. Tihapné embodigwni thetfranam tdpeseatiardisipivatallyenammitedsgrsto dimsbade ch do
not

41. In the present invention the terms “detachably mounted” and “pivotally

mounted” both have broad .meanings. Detachably mounted means that the frame

15 top section can be moved away from the opening 47 in the base section 41. This
could include the frame top section beihg hinged onto the base 41 along one side or
one end. Pivotally mounted is intended to have a broader meaning than simply
hinged. It is intended to encompass any mounting arrangement which allows
rotational motion of the frame top section with respect to the base 41. 1t

20 encompasses complex mounting arrangements which allow both lateral and
rotational movement of the frame top section.

As an alternative to the above, the pipe supports 50, 51 and 52 can be
detachably mounted to the perimeter frame or to the frame top section. In either
case, removing the pipe supports 50, 51 and 52 gives clear unhindered access into

25  the sump once the drip tray 30 has been removed.
A key feature of all these anahgeﬁents is that the pipe supports 50, 51 and

52, either alone or in combination with the frame top section, are removable such



include nmultiple primary pipes contained wthin the sane secondary

contai nnent 10 pipe system (ie pipework systens outside the scope of the
present invention). Figures 5 and -6 illustrate alternative aﬁffame ; of
sunps in accordance wth the present invention with multiple pri rgﬂgﬁpes
housed wi thin one outer containnment pipa4 The outer contai nnent pipe may
be considered as a secondary contai nnent 15 system However, it is

desi rabl e. t hdbattunsesiiigied gcgsispds peavisled He i bedysofstbe snogrdhagbec imthaievedt  Such
secondarily contained pipes for transporting gasoline are known. One
exanpl e is tHeatupre Fst pops R thenfexilbieppiment bipePaiaeds eioh bie kwithdrawe dand
However, an attraction of this systemis that any flexible piping system
can be used, subgefiuently Isplseed.nray be nade from any suitable plastics
material. When secondarily 20 contai ned pipes are used then this can be
consi dered a tert ilheybasimend mhignt ofstist esncept fsuta bein accesevorvndegrouwrsk in
conjunction with the present inventionis illustrated in Figure 7. In .
prior art Sar mipsyens fos maintenaneg, tefraplian and inseftion e quimary pipswalk. aMullipte i s
generally placed within a netal framework support. This framework 25 has an
i ntegral frarEmagyppes are pordaised iredn ogtes wopismment pipsi yhich teemiateseon thens
under neath the di spensing punp. These framework supports are typically of
one- pi ece camder pgnp sump g, despriedcahinye o tTédsé auppsere, ggnesaliyrtionstoldet o nt
novenent or -7 SEP 2004 13 renoval of the sunp w thout major worKks.
However, by tasiesldiepmencangistingof welded ange s suiLibe idispensesywhidhewill besboie it.
access to the top of the sunp chanber. In the event that prinmary pipes
have to be wilndidi tisnfrarne g himphe contaiper nhdy of pplyabdene, SRR af othebstitablee and
hi ndrance to this operation. 5 In this |atest feature for use with the
present ilAvemeatenigl te kentindeaks; &ptesmiratepipewort anddoludfee ageaiticoanasf arehdf sunp
support are separate itens and the frame top section is easily renovable.
Thi s ar r angenequireddorsthe pipeworkeargl fdtmdsy i n Fi gure 7. '

Once this frame and container are buried, they are fixed with concrete and
eventually become part of the garage forecourt. The dispenser may be removed
but the support bars for t-he pipes remain, which hinders any maintenance or

15 reinstallation if required due to the obstructions. The concrete which surrounds the
frame and sump prevents them being moved or removed without major disruption.

This embodiment of the present invention provides, for the first time, a sump
assembly comprising a sump pump support framework with a removable top
section, either fully removable or hinged, to gain free access to the pipes contained

20  within. The outer containment pipework is fixed in the ground, allowing the primary
pipework to move withip it. If the primary or supply pipework needs to be removed,
the pump frame top may be removed allowing access for disassembly and
withdrawing/reinserting pipes.

Associated with this removable frame is a drip fray, to which one can attach

25 seals to the protruding pipework -supplying the fuel dispenser giving a complete
airtight and liquid tight sump. This will Vallow airflow through the pipework, and

sump, to enable any escaping vapours to be captured and dealt with as described



This illustrates a framework support 40 which consists of a base section 41
havi ng downwardly depending | egs 42, 43, 44, 45 joined to a perineter
frame 46 and a 10 detachable frane top section 48. The franeZtS?{ Qpn 48
S detachably nounted onto the base 41. |In one enbodinment t ra

section is pivotally nounted onto the ba§ 41. In the present . inventlon

reani ngs. - DorBranAdBE: L edREmdL i G finiRor % dapdiset  Bicalivihe
the frans t o5 OS8R TEE! %“ Wé*gaﬁfgﬁiwgﬁffﬁﬁpﬁ B 2 ong one side or . one
i nged. 1t 15”1 nt SREtrerisf BRete a0 RE G A REreRIAo R 41 ovis
20 encompass AP SRR, ﬁ?-?P&f%? PR s AIIRRG) [RiGB60E FAPEal® and
above, 1 he poberalfsens i TS Bad Fnriin: SePlifuad st HruaPrs e
BFL;”SLSLOI{%“%@%@E% ”%%53!332 e B8 aslie Rl ackusSaTe PISSVRE sump
g S
tC(r)\at unrestrictedP 8@8&‘%’@ NPy plroow ded to the body of the sunp chamber in the
and subsequent Iy PERPEBYENThG basi s and obj ect 6f this concept s 1o gain
Mheerti od%f pr nePpVpYERRERE. i t.fgfe”a:o?'it ﬁQ?SCSi pes a6 contained in an

outer cont ai nment TPII pgnr\rll\QrIyCBlptee{yplcaﬁ mcorporates an inner barrier layer and the

preferred inner barrier material must have very fow pe_rmeabi!ity to petroleum spirit
and the various chemicals found in petrol and diesel fuels. Nylon 612 is one of the
preferred materials. However, other materials can be used and these include
15  polyamides, polyamides 6, 11 or 12, polyethylene terephthatate, polyvinyichloride,
polyvinylidenechloride or fluoride, polypropylene, ethylene/vinyl alcohol copolymers,
or mixtures thereof, the selection being based on the nature of the fluid being
conveyed.
This selection is not intended to be limiting but rather demonstrates the
20 flexibility and breadth of materials which can be used in this type of pipework. The
plastics material with the lowest permeability to the fluid in question Will usually be
chosen. Furthermore,‘it is known to use biends of two or more polymers and this
invention extends to cover pipes constructed from known and yet to be developed
polymers and blends of plastics material. The main body of the primary pipe can be
25  constructed from polyethylene, polypropylene, polyvinyichloride or variations and

combinations of the plastics materials specified for the inner barrier layer.



under punp sunp as described above. These sunps are generally constructed
of a steel frame consisting of welded angle to suit the dlzgggﬁgf tﬁrch
will be above it. Inside this frame is a sinple container 2

pol yet hyl ene, GRP or other suitable 10 material to contain |eaks, to

term nate pi pework and to offer a maintedfince area if required for the

pi pewor k and fittinq Once this frane and contai ner_are buried, the are :
fixed with concr et B gontexbine g iud fasea Brgad meaning t‘b&F“éﬂBPQ%r

The di spenser renmoved but the support bars for the pipes renaln
whi ch hinderéﬁﬁﬁ%aW§WﬁF%W%nce or 15 reinstallation if required due to t he
obstructions. The concrete which surrounds the franme and sunp prevents

t hem bei ng noved or renoved w thout major disruption. This enbodi nent of
the present invention provides, for the first time, a sunp assenbly
conprising a sunp punp support framework with a renovable top section

ei t her fugly renovabl e or hinged, to gain free access to the pipes
cont ai ned¥ 20 within. The outer containnent pipework is fixed in the
ground, allowng the primary pipework to nove within it. If the primary or
supply pi pework needs to be renoved, the punp franme top may be renoved
all ow ng access for disassenbly and w thdraw ng/reinserting pipes.

Associ ated with this renovable frane is a drip tray, to which one can
attach 25 seals to the protrudi ng pi pework, supplying the fuel dispenser
giving a conplete airtight and liquid tight sunp. This will allow airfl ow
t hrough the pi pework, and sunp, to enable any escapi ng vapours to be
captured and dealt with as described -7 SEP 2004 15 above. In addition,
this arrangement will trap drips fromthe dispenser if they occur and
prevent themfromentering the main sunp chanber. Wth regards to the
materials of construction these will be selected by the naterials
specialist as appropriate for each installation. Typically the framework 5
support is constructed fromsteel and the prinmary, secondary and outer
cont ai nment



pi pes are constructed fromsuitable plastics materials. For exanple, the
outer containnent pipe may conprise a plastics material selected fromthe
group: - pol yet hyl ene; pol ypropyl ene; 10 polyvinyl ch lo P&%.Sgpbzggi}_rnary
pi pe typically incorporates an inner barrier |layer and the ‘prefer I nner
barrier material nust have very |low perneability to petroleumspirit and
the various chem cals found in petrol and’di esel fuel s- Nyl on 612 is one of
the preferred materials. However, other materials can be used and these

i ncl ude 15 poflgims:des, polyanides 6, 11 or 12, pol yethyl ene terephthal ate,
pol yvi nyl chl oride, polyvinylidenechioride or fluoride, polypropylene,

et hyl ene/ vi nyl al cohol copolyners, or mxtures thereof, the selection

bei ng based on the nature of the fluid being conveyed. This selection is
not intended o beAlpineworinepritainmenttsystemdeompnisingat es the 20 flexibility and
breadth of materials which can be used in this type of pipewrk. The

pl astics matefl] al 0 euter eantdiomentpipreexiendingd batyeerva chambenand & sunopiest i on
will usually be chosen. Furthernore, it is known to use blends of two or
nmor e pol yrier s(iind @ Avid-tightsashbetweer lheciir cootainovant pipeped thoolamhart ed from
known and yet to be devel oped polyners and bl ends of plastics material.
The mai n body(iif t&8uigtightseal betyeer the duterzoniainmant pipeedd theosumpsl yet hyl ene,
pol ypr opyl ene, pol yvinyichloride or variations and conbinations of the

pl astics mat efiV)al sa plysality fof dexibier supply pipes confained ewithirather oute7 cORRINAGOY 16
In this context the term'fluid has a broad nmeaning to enconpass |i quids,
gases and vapours. pipe anderending batween said chamber and said sump;

characterised in_ that the plurality of supply pipes are contained within one and the
10  same outer containment pipe and are not tightly packed together, the ar_rangement
of supply pipeé within the outer pipe and the flexibility of the supply pipeé being
such that each individual supply pipe may be withdrawn from the system and/or

replaced after construction of the pipework containment system is complete.
15 2 A pipework containment system as claimed in Claim 1 wherein one or more
of the flexible supply pipes are secondarily contained pipes comprising primary and

secondary pipes.

3. A pipework containment system as claimed in Claim 2 wherein both primafy-

20 and secondary pipes may be withdrawn from the outer containment pipe.

4. A pipework containment system as claimed in any preceding claim wherein

the containment system further comprises a storage tank.
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Clainms: 1. A pipework contai nnent systemconprising: (i) an outer

cont ai nnent pi pe extendi ng between a chanber and a sunp; 5 (ii) a
fluid-tight seal between the outer contai nment pipe and the%l?a%p; 6 i)
a fluid-tight seal between the outer containment pipe and t Kelswuhip! 29 ;1' a
plurality of flexible supply pipes contained within the outer containnent

pi pe and extendi ng between said chamber dfd said sunp; characterised in
that the plurality of supply pipes are contained within one and the 10
sanme outer comt ai nirpipewpikpeordainmenicsystsim as ghiirhed moaryepretedigg blaim whbeein
arrangenment of supply pipes within the outer pipe and the flexibility of

t he supply pitpesystemrfgrtheswomptitest a egpoiar deigctiondsyatens fop geteciingeapoars inghe

wi t hdrawn fromthe systemand/or replaced after construction of the

pi pewor k -contiaierstitiat spaye foemed betweepltied supphbpiges dadpihp exvter icontaimreenh pipat
systemas claimed in Caim1l wherein one or nore of the flexible supply

pi pes are secondarily contained pipes conprising primary and secondary

pi pes. 3. A pipewrk contai nment systemas clained in Caim2 wherein both
primary. 4. /.pi pedwipkwodktaaiainmeent syyietmeas dsineddain ridaim 5 wheteipary eapougs cl ai m
wherein the contai nnent system further conprises a storage tank. 25 7 SEP
2004 18 5. Agegedworcdisppsediochbrone symbenofdbe olethatsdeleatedrfyonp trecgrdupof cl ai m
wherein the systemfurther conprises a vapour detection systemfor

det ecti ng vapoetheds comwising:nterstiti al space fornmed between the supply

pi pes and the outer containnent pipe. 5 6. A pipewrk containment system as
clai med i n d(@i m Sentliegdthevapoursitgohie a fuelédndct ed are di sposed of by one or
nore of the nmethods selected fromthe group of nethods conprising: (i)
sendi ng t he Miipoursentjiag ithe wapaufsitela veah&tack;

10 (iii) sending the vapour {o a gas scrubber for either extraction ofl unwanted
gases ahd the venting of other gases, or the collection of all gases;
(iv)  sending the vapours into a catalytic converter or into some form of bacteria-
containing vessel or “biotreater” for breakdown into non-hazardous
chemicals;

16 (v) other suitable means.

7. A pipework containment system as claimed in any preceding claim wherein
the system further comprises a removable top section to the sump, adapted to allow
access {o substantially the whole of the sump opening in order to facilitate removal

20 of one or more of the supply pipes should the need arise.

8. A pipework containment. system as claimed in Claim 7 wherein the top

section of the sump is pivotally mounted.



(i1) sending the vapours to a vent stack; 10 (iii) sending the vapour to a
gas scrubber for either extraction of unwanted gases and the ventin

ot her gases, or the collection of all gases; (iv) sending t"‘h? Bé ?!rnto
a catalytic converter or into sone formof bacteria- containing vessel or
"'biotreater” for breakdown into non-hazardous chem cals; 15 (v) other
suitable means. 7. A pi pework contai nnment gsyst emas clained in any

precedi ng.claimwherein the systemfurther conprises a renovable top
section to th® sunp pipewark eahtziomant systernas elimed ircamspranediag clain nderdio| e of
the sunp opening in order to facilitate renoval 20 of one or nore of the
suppl y pi pes brcysiem futhereamprises @ fildd-tightpicabbelmiecn divg aimpant dpespheras
clainmed in Claim7 wherein the top section of the sunp is pivotally

mount ed. -7 SErRh2p@anyspillgge is cphipmed withindhe sbmpent system as clai ned in any
preceding claimwherein the systemfurther conprises a fluid-tight seal
between the sunp and atnosphere such that any spillage is contained wthin
the sunp. 5 10. A pipework contai nment systemas clainmed in any preceding
cl ai m wherdei n1Q-he /& ppewerk ¢antzipmenideystpro as dlaihedrineanyagreoedieg eldinnmhirein f uel
_ storage tank. 11. A pipework contai nnent systemas clainmed in any precedi ng

cl ai m wher ei rthe sBambeniaan pdergepsd ehamben dssocigtedprithsefiebstplage drikt y  of
chanbers. 10 12. A pi pework contai nment systemas clained in any preceding
cl ai mwherein the contai nnent systemfurther conprises a plurality of
sunps. 13. A pipework contai nment systemas clainmed in any preceding claim
wherein 15 tHe orA pipewodueantdinrpentysteireas alainosdin avyi priceding clhin sbateirt he
sunp ina fluid-tight

the containment system further comprises a plurality of chambers.

10
12. A pipework containment system as claimed in any preceding claim wherein

the containment system further comprises a plurality of_sumps.

13. A pipework containment system as claimed in any preceding claim wherein
15  the or each sump incorporates a cover which acts to seal the sump in a fluid-tight

manner.

i4. A pipework containment system as claimed in-Claim 13 wherein the sump
cover also acts as a drip tray fo collect.any small spillage or ieak from a dispensing

20  pump located above the sump.

15. A pipework containment system as claimed in any preceding claim, wherein
the sump is part of a sump assembly, the sump assembly comprising:-

i) a sump chamber;



manner 14. A pipework contai nment systemas clainmed in Caim13 wherein the
sunp cover also acts as a drip tray to collect. any small spillage or |eak
froma dispensing 20 punp | ocated above the sunp 15. A pi pg,\r?)r$ﬁf 4
cont ai nnent system as clainmed in any preceding claim wherel ;.ngp IS
part of a sunp assenbly, the sunp assenbly conprising: (i) a sunp chanber;
-7 SEP 2004 20 (ii) a sunp support fra rk conprising a base frane
section adapted to fit over the sunp chanber and a top frane section
adapted to fifti} ovea sumpumpport irameworto pempiiring attaseiframenheedtiop adepted teditt i on
i s detachably nounted to the base frame section. 5 16. A pi pework
cont ai nment syst en@vgs the sumge ghambet) atidma 1P, frathe sedtiontddepteddofiit aver sswtp on of
the sunp assenbly is pivotally nounted to the base franme section. 17. A
pi pewor k cont ai nmegftambesepenirg cl aimed in O aim 15, wherein the top 10
frame section of the sunp assenbly conprises a series of detachable struts
whi ch span t hehergip the tapeanisectipn igdetachablyonounied to tha dase tamn settionst r ut s
are renoved substantially unrestricted access is provided to the body of
the sunp éhamber. 18. A pipework contai nment systemas clained in any of
Clainms, 15 to 17 15 inclusive, wherein the sunp assenbly further conprises a
drip tray. 1916.A ph pinework containment systemsase slaimed Ol 15 Wdeeim the top
wherein the sunp assenbly further conprises fluid-tight seal or seals
bet ween t he siame agelionieéthersump asspmbiyoa pivhtally rieantedrip thehbasiedraniessaclomler ed
fluid-tight. 20 20. A pipewrk contai nment system substantially as herein
described with reference to and as illustrated in any conbi nation of the
acconpanyi ng draw ngs.

1 A pipework containment system as claimed in Claim 15, wherein the top

10  frame section of the sump assembly comprises a series of detachable struts which
span the top of the base frame section, such that, when the struts are removed

substantially unrestricted access is provided to the body of the sump chamber.

18. A pipework containment system as claimed in any of Claims 15 to 17

15 inclusive, wherein the sump assembly further comprises a drip tray.

19. A pipework containment system as .claimed in Claim 18, wherein the sump
assembly further comprises fluid-tight seal or seals between the sump and the drip
try such that the sump chamber is rendered fluid-tight.

20
20. A pipework containment syétem substantially as herein described with

reference to and as il!u_strated in any combination of the accompanying drawings.



