1 | MPROVED CONTAI NVENT SYSTEM -7 SEP 2004 Field of the Invention The
present invention relates to inproved containment systens for pipelines. 5
It is particularly applicable, but in no way limted, to contai nnent
systens for use at petrol station installations. Backgr (T'tll?dS@PtBﬁglr
Invention G| conpanies have been under cbnsiderable pressure to ensure

that 10 environnent al concemﬁwgmﬁ%he pl anni ng and
instal lation of petrol stati . i s not been w t hout
significant on-cost. One inportant advancement has been the use of ,

pi pel i ne systﬁfiggI ?anltru%t ed from plastics materials which have enabl ed
the oil comp | cost-effective envhronmeggal ly agcept abl ;a.
alternatives to steel pipewrk.systens, which tend to corrode, over tine.
However, over rece e%fg '"t"ﬁ%tioé’y'ﬁ%\ieé tBé‘@Hronﬁﬁg SPNEEMENbRPRSTRS o pipeligs.

t echnol o Lch have culmnated jn commefcjally available alternative
fuels cof anhfehariiaripBLCaRls Bt Raravralmice dd FaNANERCL YIRS IoER 1
conmpounds. ontjnues to centre on reduci ng sul phur content and

Research c
hazar dous 20 R Ogﬁt? HEFPEHPeel . In order to elininate lead and sul phur
fromfuels, exotic additives and octane enhancers such as MIBE (net hyl

tertiary buty t her) . hav been devel oped which are based on conpl ex
organi c or hé@&?‘ﬂ%@&@g%@ addi tives. The presence of these additives
RNE RO U SR S AL TR L NS e
In Pet r0|18ume%(\a/i¥ci>r$n%nﬁ§lbcro%%é szaorg %i\%%gp%sorig";i-n?’tgé p-ll;lm%in%néridr i?lstallation 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



text of this article is incorporated herein by reference by way of
background information. The authors conclude that |ead and_sqone_ot her
metals are the nost '7 SEP 2004 2 effective octane enhanc®ifsSHEwRE4,
lead is in the final stages of being phased out because of environnental
and heal th i ssues, and the nost readily aRailable alternative, MV

(met hyl cycl opent adl en manganese tricarbonile) is currently not wdely
accept ed. - TheSiEsfiye ¢ B? eGB?%‘?"r’és ehiousNey dead s b g final plages nif deingerhasse 5
and ot her et hers such %E et h tertlarp]/ butyl ether (ETBE) and tertiary
anyl net hyl HRscause "éﬂ%rﬂﬂds ealiPnsgliese @A fBe mosh deadilyeailable tend
to have sim In% ropertles and drawbacks. Ethanol is already used as

gasol i ne-bl e ﬁeﬁﬁ'vﬁoanﬂ?thY'ﬁyﬁ%ﬁqn?d@"V{ ﬁ@“ﬂﬁﬂ%@d”@@?@@\%é‘#f@ﬂﬂﬂ fi%
readily available, and in Brazil. It 1is an effective octane booster but
has a nunmber ‘$HeWrassERies: Thet OWléé’HEeré’C*aW&t%}ha’I@Prﬁr%’é’eméM availabigtare MEGEt em
and is not. wthout Igroun wat er issues reconmended by the notor
i ndustry &nd 39 9fer elhers. %H{?@t*’r’tf‘yl\}%“'a"l?’obtftﬂr@ctW%r(EggﬁbPF@:éﬁrﬂaW methylhe
State of Californja has recently taken a decision to phase out MIBE. This
deci si on was §Hagfel @6‘4 Pr NP YbuRustheel ek sthess Gl tend to Bave siler odour
I npact it can have on ground water in the event of 15 an accidental spill.
This present P'PFESE AT Srawbacks- + Fthapel iz Alsady diseBeanud eaasslineshlepding er m
alternative appears to be acceptable to all parties. The principal public
concern is ttf%"&ﬂﬂ??ﬁﬁﬂﬁéﬂ?&ﬁth@fu’gﬁegmewﬁ’béﬁe it '%9@4"0’@&1@%‘3? apghisy Bragit. it
used for drinking water supplies. Small anmounts of MIBE are able to t ai nt
| arge vol uneds &N &fiectiye oglare hgpsies put has FeHmer of dEwhagks: i Reeds Ay avater

swi mm ng pool_ (500 nB) is around the taste and odour threshold. MIBE is
used t hr d9ghdtRe’ Eﬂf?*é‘ﬁlét'qrb SyHesy apet nBot withely oreundewater dauesi alll js noh

super unl eaded and | ead-repl acenent grades. It will be used in increased
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.



anounts because the new EU fuels | egislation which came into effect on 1
January 2000 requires that benzene, aromatics and ol efins contents of
gasoline fall to lower 25 levels and that |eaded gasoline, 4 @@tmmt
-7 SEP 2004 3 MIBE is a volatile, water-soluble, oxygen- co t§
colourless liquid with an et her eal odour. 3Although I S has been added to
gasol i ne for sone lic awareness over its use energ

ref or nul at ed gasol%ﬁ@ H%@a atf't%ln%?b??}“b'%v@?yg?%F‘@)‘%ta‘éi'f"é‘a§°}8f’”?§§e|'qg§’ Wﬂha bi d
to reduce vehicl e exhaust em ssions of carbon 5 nonoxi de. MIBE has since
been found ir?’H?'iﬁﬁfﬁahSd%t ditheygipis has bacy added o grspingdareiompyeals, publis
together with the contam, natlon of é e Tahoe f? drinki n wat er resource)
by unbur ned PWATFRESS PYRE|ISiYSEnSBEE 'je@t”-“é' Fedeﬁ"liﬁﬁlg? ecarpg npgqdatory
governor of California to call for si ng, out I\/rI'BE_ use. These
concerns haYeh&Ege AT HHira é‘d igye ‘i‘%l‘%@"% %%@HS"F%{H@F‘OE%Pf &P t he
US 10 Environne ection Agenc The introduction, of new fuel
m xtures &nd 'EQ'E‘R’%‘% %@E P#wg%geew i‘d’g‘g i dripkjpg Mt SUPBlicR M INoBroWRGt her
exi sting pi pellne systens can cope with the new fuels with regards to
mechani cal pel4tgt Wﬁ%% -F'?;iﬁ ogeiPRUiS e SPrfasainaiog il d-ake TaBpg (R prin gz‘tﬂ'fg vakEe

I ssues were found to, be problem at sone tine in the future then the oil

15 conpani es "®BRHEE)Y Pk @quglsdﬁk? duslefigieboate andpiekiel exiaspisndedithrwor k-

systenms W th the mni mumof cost and effort. The current methods of
removi ng suchEOVBIMREW Gelilgraia de <afl jorafhg dlaemamqt\% MIRF yepreriaiess crpes™as
I nvol ve .maj or, excavations, and thus di sruPt lon to forecourt trading

oper ati ons. Alavehee%'an'efqdvn@ueme@ ity BhBlUSH KNG FaBele SBF UPoMYt 819 nbgand

col l ecting an asegus fractions -that may be emtted fromsuch pipeline
systens, Part rB’HPB'F" Ptaf Proterdian AGENCHEWUr es are found to effect pipeline

materials. This monitoring is
: The introdiction of new fuel mixtures and esoteric additives has led oil

eompanies 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.



particularly inportant where the additives used are water-soluble. In the
event of a major spill these additives would al nost inevitably enter the

petrol .interceptor systemwhich is nmandatory on forecourt;;;_J;?SSEEQJ_-)auz[b/l 25,
However, because the MIBE 25 class of additives are water-sofublte t @ Wil |

sinmply pass through the interceptor and genter the |ocal drainage system 7
SEP 2004 4 It is an object of the present invention to provide a
cont ai nnent, vapolirisext objeti oh then grdseakinstentnt icoprosiget & mentatrinedmt,ovaoap e or
at least mtigate some or all of the problens outlined above. 5 Sunmary of
t he | nvent i oexiadondinddealodetediionstystesewhicio ovérncemproe @t fdast mitigatd somé bere i s
provided a pipework contai nnent system conprising: (i) an outer
cont ai nnent @il péthexirebiding gubieedabovea chanber and a sunp; (ii) a
fluid-tight seal between the outer containment pipe and the chanber; 10
(iti) a fluid-tight seal between the outer containment pipe and the sunp;
(iv) a plurality of flexible supply pipes contained within the outer
cont ai nmeht Sumpearsoflthedteardiong bet ween sai d chanber and said sunp;
characterised in that the plurality of supply pipes are contained within
one and the saneAsatrdingctontdirsimespegbigighandesend inadntion ghereyispprokiddd a
together, the arrangenent 15 of supply pipes wthin the outer pipe and the
flexibility ofpewnosk sanpgihment systenbeomprisingch t hat each i ndi vi dual supply pipe
may be withdrawn fromthe systemand/or replaced after construction of the
pi pewor k con{iai nmantutey sbatainnent pipploextendingtictverava slyshisamantilacsssnp;f or t he
first tinme, a series of supply pipes to be housed within a single outer
cont ai nment  $ii)st emflaitdtight sealbetveren the ppley contpidrient pipe a0 theetremedkrt hen
replaced in the event of a defect being identified or in the event that a
10 (iii)  a fluid-tight seal between the outer containment pipe and the sump;

(iv)y a plurality of flexible supply pipes contained within 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/or
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.



di fferent specification of supply pipe is required. Preferably one or nore
of the flexible supply pipes are secondarily contained pipes conprising

primary and secondary pipes. Preferably both primary and se@gdggﬁpgggﬁ
may be withdrawn fromthe 25 outer containment pipe. Preferably e

cont ai nment system further conprises a stgrage tank. P-7 SEP 2004 5
Preferably the systemfurther conprises a vapour detection systemfor

det ecti ng.vapour s Frefetdbly ithe eysteint futthes pmowrises e dapainwdaactione systgrpl for pi pes
and the outer contai nment pipe. Detection of vapour in this space provides
ear | y war ni ngetsicting vagmaks inothe heterstitiad spase formedbelwesenhibe sdppip pipes and the
Advant ageousl y, any vapours detected are di sposed of by one or nore of the
met hods sel eoutad chniainment pipeo etedtionsf eplsurdo this spEcegrovidds eiydvanging loé
vapours back to a fuel tank; (ii) sending the vapours to a vent stack;
(iii) sending lesiesothabthe system ¢prsbashuildoen. f or ei t her extracti on of
unwanted 10 gases and the venting of other gases, or the collection of all
gases; (i%) sendi Agivamtegeausiniasy ivapoura dedecied tirec disprsedr dfdsy ome bntrors ofre
form of bacteria- containing vessel or "biotreater” for breakdown into

non- hazar douhe mktheds atlected\iionotheagrowpiot mblhedsreamprisinids- The preferred net hod
w Il depend on the site, its location, and what equipnent is avail able.
The choi ce ofi)net sending tHe \epodrsttaxckitmadudyartkhe desi gn  engi neer in _
consultation with the owner/client. Preferably the system further conprises
a renovabl e {ijp seendingtheoraphars fo a vent stack;

(i)  sending the vapour to a gas scrubber for either extraction of unwanted

10 gases and 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;

(v) other suitable means.

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



sunp, adapted to allow access to substantially the whole of the sunp
opening in 20 order to facilitate renoval of one or nore of the supply
pi pes should the need arise. Preferably the top section of -‘&a@ gEtﬁ)ZI 4
pivotally nmounted. Pivotally nounted has a broad nmeaning in thiS context
and includes any arrangenent which allows rotational novenent of the top
section. In this way the top section can be rotated away fromthe sunp
openi ng to pwéthirdtheusthmpd @yeprosidingss flu@Sighh sealpaotnd: theasuryp ppetfing mefiilly
- enbodi nent the system further conprises a fluid- tight seal between the
sunp and at nepledsgsteodion ishamberytospiripliagmvidedcont ai ned -7 SEP 2004 6
within the sunp. By providing a fluid-tight seal around the sunp opening a
fully sealed systlenafpreferedastnbpdiment uhp changbesvisdad. uddergropndfahanmder
enbodi nent the chanber is an underground chanber associated with a fuel
st or age t ank.asSodiated svithedeelstaraghsankt he cont ai nnent system furt her
conprises a plurality of chanbers and/or a plurality of sunps. In a
particul ably pref dtisepbseiptothiateine cohteinorent agstesiufupthen canpriseat 2 pluralite e er
which acts to seal the sunp in a fluid-tight manner. Preferably the sunp
cover al so achsmbsrsardior@ gluralitytod semps.ect any snall 10 spillage or |eak
froma dispensing punp | ocated above the sunp. Preferably the sunp is part
of a sunp assenbl yn & hartisuiagy psafemed \embodimentsthagr €¢ach surspirigcorpaatesra (i)
a sunp support framework conprising a base frane section adapted to fit 15
over. and ar owndentwigctsactp tabeaitier suanmlinga flg-tifiitananreect i on adapted to fit
over a sunp chanber opening;

Preferably the sump cover also acts as a drip tray fo coilect any small

10  spillage or leak ffom_ a dispensing pump located above the sump.
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.



wherein the top frane section is detachably nounted to the base frane
section. This arrangenent provides the usual support for the outS| de of

t he sunp chanber whilst allow ng unhindered access to the moge§ %HD #he
top of the sunp chanber 20 when a pipe has to be repl aced. ferably the
top frame section of the sunp assenbly isy pivotally nounted to the base
franme section. In an alternative arrangenent the top frane section of the
sunp assenbly corpripadicubarly préfesedémbedinehbibesustprassemilyi fottherpamptrises t op
of the base frame 25 section, such that, when the struts are renoved

subst ant i al | yluigHtighd tsealcoreseals beeensthersomipdend tiee the tlagduchfthaththessump
chanber. Preferably the sunp assenbly further conprises a drip tray. -7 SEP
2004 7 | n acpambecialrendeyedpiidd-tighted enbodi ment t he sunp assenbly further
conprises fluid-tight seal or seals between the sunp and the drip tray such
that the sunp chanber is rendered fluid4ight. 5 Brief Description of the
Drawi ngs The present |nvent|on w Il now be described by way of exanples
only withS r : bedlragimgany draw ngs wherein: Figures 1A and 1B
illustrate plan and eI evat i onal views respectively of an - underground
chanber and sunps Tasgwesent ddentiarhwillmee belidepaitedriny waypf esdraplds ;onlylWith-i gur e
2 shows a cross section through an outer contai nnment pipe housing four
supply pi pes referapoedo hestvoompancdrasigsaedteramal vi ew t hr ough an outer

cont ai nment pi pe housing five supply pipes. Figure 4 illustrates a

di agr anmmat i ¢ Figuss - BecndonBl illusieatet blaoughd aeclevatipnale Nieashrespectively of an

&er e

underground chamber and sumps associated 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



15 fuel dispenser; Figures 5 and 6 illustrate typical coupling arrangenents
within a sunp using conpression fittings and el ectrofusion fittings

respectively; Figure 7 illustrates a franework with a renoqu):&gyzﬂ@)ftop
section for incorporation within a sunp. 20 Description of % r r'red

enbodi nents The present enbodi nents repr &ent the best ways known to the
20D S0 O <, BT e B B SRR 1 e
anderor our SHRMNE! s e bR cByaRBR FYERL A T 38 PRAPIL"S
compar ent gBband! Al GEBR ol WRhinh 0, B HRRNA it 97 £ SREAFAR PueS
charbe > 2. cAARMBE ARy Sk Wl o SO iR ALY,
and, neseaD UERGRSh RGBIRIIE e AT PRt MRASE KISl 2
erbou et 3t S e 9 ol skl RGBS B
outer om0 e el iy TR BB A RaFE, PP iR e
Coe Lt on P FOTER S Bl el el "
housed wit hi %n& Qg(it the chamber housed within a single outer containment pipe 14, 15. The
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.



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 conjd tsrgge our
extraction and/or leak detection system can be defined as aﬁZ/( 2@?"
col l ecting vapours or detecting fuel whi&h enter the interstitial space

bet ween pr| su es and the outer .containnent pipe in the
pi pewor k syst 8%\ t@"%ﬁéﬁ BPYES JaRY Bedigole 19 callylisccasyerteyy Orat"t%my

poi nt al ong, the pi rk ruyn and may .be di sposed of us a nu

options. For exanpPd® V\’?’ cle ﬁ'o‘iﬂ"ga"i‘\‘ﬁgl" g‘*ﬁ@ﬁtb'ﬁtﬁeﬁé‘%ﬂ@a'ﬁwn t"é?\k

(b) The vapours rflg qﬁ;sent to a vent stack,, which is used, in the nornal
course of events FEOPNARAAOUSERGYCHP fuel fromthe fuel tank. 25 (c) The
vapours nmay be di rect as scr ubber for either extraction of unwanted
gases and the sub (fg‘%ﬁtth'i‘;etﬁ?g%ﬁ‘egp BPRY bgygehievedyine @ppropratecapnasaius ¢h of
all gases,_ " SEP 2004 rnatively the vapours may be directed to
a catal yt Pc d%‘ﬂ W 1'2)1119,5,5{{(7'82%3‘,»\[}&%@9;)?{563{8' E‘?"é‘?P 13€cont ai ni ng vessel or

"biotreater" for QE ﬁkdown i nto. non-hazardous chem cals. - In order that

t hese net hods may JCRPY HractiRn ﬁﬁ‘ﬂ)ﬂ%rq%?cé'oﬁp%étﬁﬁlsﬁ eiknows Rekc3q s

within the sy m_ Su a S i s, known se. Such_ vapour extraction
and | eak deté Eﬁﬁefé%fg‘tyeﬁgp gl?f‘es RIGH Py e sipgion ang designg Speeialis) based | | be

sel ected by the cfnstructlon and desi gns sgem alist based on the factors
known about £HPt P@BT%'F“Q%?%W%P%HCU'%UE alipticctIush dgpettionssyeiams 6k at e
by extracti ng v ours by app ng a vacuumto the interstitial space or by
10 appl ying & ?PV\?é"é‘éE‘gp?’ BY ABPYIRG 3 YacuyEtip the Interstifiab sagge or by

effectlvel y bI oW ng o
applying a posntlve gas pressure to 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 oeerations.

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. .



purgi ng the vapours into a collection system If a fuel |eak develops in
any of the supply pipes then this collection and detection system can be
used to anal yse the vapours rel eased and such a chem cal fuel=s rmlrl
be able to identify which particular fuel is escaping and theerSBgl J
whi ch particular supply pipe is likely tgeghave suffered a | eak. The
operator will therefore be able to close down the appropriate systemvery
qui ckly ‘and bef or dt il yherefove boappratialeddbatpigdhe exarges binstratdditserelare #tees t he
need to close down all systens although this m ght be done for safety
reasons. The fallawimgleatmesf the present systemis that, having detected such
a leak, the 20 faulty pipe or pipes can be w thdrawn through the outer
cont ai nnent pi pe &g pipesgbaesdh puntfhislabd hevcontriter witidawdirger pipe diaaredarour t
and with little or no disruption to the forecourt trading operations. It
wi || be appreci at etltypival sizelpfpensioulg bent60hen a¥. Dabige Mifds dvhtaing 41 s Bamgs on

a particular forecourt, it may be necessary to incorporate an array of

t hese 255di stri byiipesan Gfystieawithef Blzgs ang permutitions Qiull beepddsiblé)ment  pi pes,
each containing a plurality of supply or primary pipes, nmay exit from one

chanber. Al t arnat iThelgipes wallidbélcbiinecfd toaah @ispefsd? pamplkiand dsiflg suhpSEP
2004 10 It wll therefore be appreciated that, in the exanples

ilustrated, therevhidgtearelisitibéd Qirdolly uh@at Mk @strollhEmPdRBENIR! ARSETE ERHTP
island are contained within a | arger pipe dianeter. A typical size pipe

woul-d be 160mMm O [geesfrdm tHePPRuRNYAISNaRG & me5|anj1§t Sutdhi BESondefy B &£
ot her sizes and pernutati ons woul d be possi bl e. he pi pes woul d be

connect ed to each iginifRR8S af the wiihpl (8iAH ot Sx=MEpIS, UaPSlectrolidist sédl 8y@em 4d oned
directly under the petrol punp dispenser. As one can

10 supplied by PetroTechnik Ltd) and the interstitial space internally sealed
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



see fromthe Figures 4, 5 and 6 the larger outer secondary pipe is
termnated at the sunp (using, for exanple, an electrofusion seal system as

10 supplied by PetroTechnik Ltd) and the interstitial space J I )
.sealed around the exposed pipes with the sunps. Conti nuat|Er:‘};’§$E14:E1(420015

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

cont ai nment dgeteagnlarl Gnknanthds geaeialintmade ohiplastiesirgatetia. t dhrosursgalsd he
interstitial space within the sunp but use the sealing of the sunmp (and or
chanber) as dnensperatesfa cayend® whichgctsiie sealtthe stmpiant! alspgrevidesha drimlrhptes t he
detection unit to detect and extract any |losses within the sunp or chanber
regi on as weldollegicenyssmallespilidgee cbrileaksoirem dhe sispebsihgwumplodated@bave the f an
unit can be positioned renotely, connected to each chanber/sunp within the
systemor |o&H®wd in a chanber or a sunp which again is connected to all
the ot her sunps and chanbers. Figures 4 to 7 illustrate further features in
accordancé with t Kutereandginmentrpiper 22123 ¢tdércthei sunpt fporFiapposing sidehiagd a
illustrates a sunp 20 | ocated below a 25 dispensing punp-21 (not shown).
The sunp in tSHPBlYHiReBH entevdnthe swop dropubee aidei anid gxitsetbtaugl theaottena B t ank
with four side walls 25, 26, 27 and 28 and a base 29. The top of the sunp
i s open. The ogitgfpcantginmentdfipesc2?, 2t aupargd eppegh © SEBMROOILt Severalt mpgul ar
tank and is generally nmade of plastics material. The sunp al so

i ncor por at es feelcupply Pi@sbnly hnasupply pips @4l is filbstratedin Bigdread sothprinteicstsf a
drip tray to collect any small spillages or |eaks fromthe di spensing punp
| ocat ed abovelarihe sunp.

10 In systems known in the art,’the outer containment system terminates at the
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



5 Quter containment pipes 22, 23 enter the sunp from opposing sides and a
supply pipe 24 enters the sunp fromone side and exits through the other.

The outer contai nment pipes 22, 23 are | arge enough to accogmd al
nore fuel supply pipes; only one supply pipe 24 is iIIustratme]z Sﬁzmﬁé 4

in the interest of clarity. 10 In systegs known in the art, the outer

cont ai nnent systemtermnates at the sunp wall and the sunp is effectively
open to at nospiisaged Hhatutile theert will. be Hovpliad toi sitet lae amsiataef umit pwith atg ed
enbodi ment of the. present invention, the sunp is provided with a fluid
tight cover 3I@neffélionspHniesdefthe hecedshey dize will Hal cot onasite tasuihiegenpaticwber eby
the sunp(s) forman integral part of the containment system 15 This is a
vi tal |y i nporsuamtpipafek cofifipiration dreargesent.i Rianbe fitingatinalidieg opgtandd ek from
one of the primary supply pipes, the sunp could quickly fill with fuel
before any deffited bywbltind theppdo ¢hie caver, byrabedimfusionpesiding,y. chemiddh eveldire
contains a water-soluble additive such as MBTE then this could escape into
t he envi r Snmemby byhee aifableatneams. Arulber bowtt8528§ ispthen Gited over tieepirnaryqige t hus
into the ground water. By naking the 20 sunp cover fluid tight this

possi bi lity ismdsitigohdd todind flangeditiingeshd thé erifnlany sipé taoddmsetala fhdd g Bedlhe sunp
chanber and the cover can be achieved in a variety of ways. For exanple, a
neopr ene rubber gdskdiuidtigit sempi dcmngementdederibéd dbaveottntbé heed iy plagd ef of
the sunp or the cover or both. Alternatively, an Oring seal can be

provi ded ar owsxidtieg shraps.t Maakisnp say, it lkan tevieded id pigdwork kistdras apighedd abed
fromFigures 4, 5 and 6 that a portion of the supply pipe 31, 32 extends

~through the dnuimecomuitipleeprimanytgipdsocdritaindd wilbmsihegsameTBecodary tamtahinent of
such pipe runs will vary frominstallation to installation. It is therefore

-7 SEP 2004 Yibe ®sians g pipetvbrki syblemscanside tiel Scope oSthpprésedit invertioh as an
intact unit with no

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



penetrations. Holes of the necessary size will be cut on site to suit each
particul ar sunp/pi pework configuration arrangenent. Flange fittings

i ncluding upstands can be fitted by bolting these to the cowe S@ﬁazl@mr

el ectrofusi on wel ding, by chem cal welding 5 or by other suitablé A
rubber boot 35, 36 is then fitted over thg primary pipe and attached to
the flange fitting and the primary pipe to conplete a fluid tight seal.

The fluid. tidhamosaingf the sampewithaut teaior workd. ditevaver.aby the veredhatune if doeir of

exi sting sunps. That is to say, it can be used in pipework systens which do
not i ncl ude aensirugiice thayiaten sesprichascess e Hiertep ofiihehsump tianskere Irs theonaat v
contai nnent 10 pipe system (ie pipewdrk systens outside the scope of the
present i nvertbataprimaryipipesdave tahg Githdraws thraugh e sumpt theg represengemeat s of
sunps in accordance wth the present invention with multiple primry pipes
housed wi t hi rPbstasleanddrindramns taithisoperatippe. The outer cont ai nment pi pe may
be considered as a secondary contai nnent 15 system However, it is

desi rabl e5t hat t hdn $hip|stsst fsiaburs ferrusetwitntbe Ipvesentiowentivar theyfranpoiopaientish  Such
secondarily contained pipes for transporting gasoline are known. One
exanpl e i s t ladUbe tRse sepliqneol s grtinp ppibnosdareysepatate Trerisrankd thierfranael top
However, an attraction of this systemis that any flexible piping system
can be used, seghinh iraspy prsovabie. bEhisnadengenentds phewn naire elgariadn Figere 7.
material. When secondarily 20 contai ned pipes are used then this can be
consi der ed a Tihig ilusirajesca frasiemodnsupportstOewhici conrists of afhaaeseactioh 41ohavirge i n
conjunction with the present inventionis illustrated in Figure 7. In
prior art ar rdenwgeatdy depdrdinguirps 48, g3t 44| 48ujoirfedr toco petimefen$taalel 46 iaods i S
generally placed within a netal framework support. This framework 25 has an
i nt egr al 1Pr ardetachpble drameiopdesiiagqndtl The frapedop setionplfiswietdchalip meminitexh s
underneat h the di spensing punp. These franmework supports are typically of
one- pi ece comiathadasediand, once concreted in place, prevent subsequent
novenent or

In one embodiment the frame top section is pivotally mounted onto the base
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



-7 SEP 2004 13 renoval of the sunp without maj or works. However, by the
very nature of their construction they also restrict access to the top of
the sunp chanber. In the event that primary pipes have to be‘?\/vsq% rm@l}

t hrough the sunp, they represent a real obstacle and hindrédnce™to t -
operation. 5 1n this |atest feature for wge with the present invention, the
frame top section and the base section of the sunp support are separate
itens and. t hdhatrunesticied aceassiiparavisied 4e ithe bedynefithe IsumpTdhamber irathgeavent i s
shown nore clearly in Figure 7. This illustrates a framework support 40
whi ch consi sttBatopne Gagere exft thenflexdbipapimery pipesvraeds ytod bpewifidigwh eaysd 42,
43, 44, 45 joined to a perineter frame 46 and a 10 detachable frane top
section 48. Tubsequently ieplacedction 48 is detachably nounted onto the base .
41. In one enbodinent the frame top section is pivotally nmounted onto the
base 41. In the pPheskadis andcviechroftthis ewoent fsdist gainasdopssdonneidrgraur
"pivotal | mount ed" both have broad neani ngs. Detachably nounted neans .
that the \ér arpipenerk. dpr g@itenancaaretisetiorpgrdl inseripn fof quimane pipeenikagMittipien t he
base section 41. This could include the franme top section being hinged
ont o the basé®rmBrappag agheortpied by an guter enatainmiand pigel which tarnérditesson theended
to have a broader neaning than sinply hinged. It is intended to enconpass
any nount i ng uadempigeprevmp \aisideiscitiddoabover dhase swmps att generally dohstrdatedhef t op
section with respect to the base 41. It 20 enconpasses conpl ex nmounting

ar r angenent s asfteeliramd eonsistinghof weldediangle do suibthe tdispeaser whidnwillbeabovdit. f r ame
top section. As an alternative to the above, the pipe supports 50, 51 and
52 can be ddnsidhtiid frameima sihple coainpemade pbpolfethylens IGR® ot bihef suitablet op
section. In either case, renoving the pipe supports 50, 51 and 52 gives

cl ear unAPndenatdrial de eanstaindeaks, to terminate pipework and to offer a maintenance area if

required for the pipework and fittings.

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



25 the sunp once the drip tray 30 has been renoved. A key feature of all
these arrangenents is that the pipe supports 50, 51 and 52, either alone
or in conbination with the frame top section, are rem)vable-s'?u IEPPZU@EEP
2004 14 that unrestricted access is provided to the body of the sunp
chanber in the event that one or nore ofldthe flexible primary. pipes needs

10,00 14 1 5 o BHBRCTH e L e BT FRER ol
[ d . Iy f ' ' k. Ml tipl [ [
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sunp as descri bed ove. Thesg sunps ar eneral ly constructed, o st eel
frame consisting X?‘Jﬂwg&&f g)n Ieem{;%"g%i ?ct%H%r %g'bi'hessgrw (e ?%tef b)53‘""'*‘above
it. Inside this.frane.is a sinple.container. magde. of polyet hyl ene P or
ot her  sui & abITPGEA SPEsR 2 rhariafe Rrcdtd mfiafetion; Fibiasty B FBFewaiky ©o
offer a I ntenance area Lf _required for the pipewrk and fittings. ce
Chis 1 rang afdPedheon uclset i e S o B Rl Bulet periangien
eventual |y becone part of t ar age forecourt. The dispenser b
Femoved  but S @ik drdtg it HSHRs rhaeE. FeCRRacRe ot

mai nt enance or éS reinstallation.if re%ui rn%ﬂ dye [to tIPe olﬁgtruct_i ons. The
concrete whi CRNEIMMEERRS Papcomhiss s Riaglics Mot so'ared MeRLRP 859995 noved or
removed w t hout nap#)f)r df sruption. This enbodi ment of the present invention
provi des, for thePPYPW'ePPre a sunp assenbly conprising a sump punp
support framework wth a] renovable top section, either fully renovable or
hi nged, to gain f PERPIPYERS to the pi pes contained 20 within. The outer
contain t pipewark is fixed in the-ground, allow ng the primary. pi pework
to rmvenaﬁthi n it.pog’f"”i’]ﬁ@o S mary or supply pipework needs to be renoved,

The primary pipe typically incorporates 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.



the punp frame top nmay be renoved all owi ng access for disassenbly and

W t hdrawi ng/rei nserting pipes. Associated with this rermvabl?eg,){ ?j”rz i ika
drip tray, to which one can attach 25 seals to the protrudifn Eip ﬁ@r
-supplying the fuel dispenser giving a conplete - airtight and liquid tight
sunp. This will allow airflow through thd6pi pework, and sunp, to enable
any escaping vapoyrs, .to be captured and dealt with as described (r)7 SEP
2004 15 above. | dgicenigxt therfeam fiid figsia Rioag; Eanipg i #PEerarassdiduidse

di spenser if they occur and prevent themfromentering the nmain sunp
chanber. Wt ¥8P€ 3?‘@¥aﬁ°6'r§-he materials of construction these will be
selected by the nmaterials specialist as appropriate for each installation.
Typically the framework 5 support is constructed fromsteel -and the
primary, secondary and outer containnent pipes are constructed from
suitable plastics materials. For exanple, the outer containnment pipe may
conpri se pl astics material selected fromthe group:- polyethyl ene;

pol ypropytene; 10 polyvinylchloride. The primary pipe typically

i ncorporates an inner barrier layer and the preferred inner barrier

mat eri al nust have very |ow perneability to petroleumspirit and the
various chemcals found in petrol and diesel fuels. Nylon 612 is one of the
preferred materials. However, other materials can be used and these incl ude
15 pol yam des, polyam des 6, 11 or 12, polyethylene terephthal ate,

pol yvi nyl chl oride, polyvinylidenechloride 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 to be limting but rather denonstrates the
20 flexibility and breadth of materials which can be used in this type of
pi pework. The plastics material with the | owest perneabi I‘&-% qu Zggﬂrl uid
in question will usually be chosen. Furthernore, it is kro u bl ends
of two or nore polyners and this invention extends to cover pipes
constructed from known and yet to be devéFoped pol yners and bl ends of
plastics material. The main body of the primary pipe can be 25 constructed
f rom pol yet hyClaims: pol ypropyl ene, pol yvinyi chloride or variations and
conbi nations of the plastics materials specified for the inner barrier

| ayer. (r)7 SEP 2004 16 1In this context the term'fluid has a broad
meani ng to enconpass |liquids, gases and vapours. 5 ' -7 SEP 2004 17
Clains: 1. A pi pewbpipewodnecantainment sygiemesommisipgi-si ng: (i) an outer
cont ai nment pi pe extendi ng between a chanber and a sunp; 5 (ii) a
fluid-tight séhl banoxtencari@inpeniaripeedendingkatveqrt pchambentand acsumnmier ; (i)
a fluid-fight seal between the outer contai nment pipe.and t-he sunp; (iv) a
plurality @of fi)exi dfldddighbseal petween thermuigrrodtaitment pipelaaddhe ehandmnt ai nnent
pi pe and extendi ng between said chanber and said sunp; characterised in
that the pluréil)i t ya8eiddighisenl betyeen thecouterconiaiteenipiphiand drresumpt t he 10
same outer containnment pipe and are not fightly packed together, the
arrangenment @) supplyalpy gédlesibiehsuppiyheipesi centaipied avithivd theheutet esutbinhieny of

t he . supply pipes being such that each individual supply pipe may be

wi t hdr awn from t hepip§ snéaxtanding between 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.

25



repl aced after construction of the pipework containnment systemis
conplete. 15 2. A pipework containnent systemas clained in Caiml
wherein one or nore of the flexible supply pipes are secongasi 0 | ned
pi pes conprising primary and secondary pipes. 3. A pipewor g?osgﬁn%@%
systemas clained in Caim2 wherein both primary 20 and secondary pi pes
may be withdrawn fromthe outer containm8fit pipe. 4. A pi pework contai nment
systemas clained in any preceding clai mwherein the contai nnent system
further conprb.ses A pipeovdgentamkecysteBERs 2Rined B arly. pracgdine vkink wherein
contai nment systemas clainmed in any preceding claimwherein the system
furt her conprihsegstamarercoohgtiees a eapay detentidnosystiet B detegtingayspouss inrthé he
interstitial space forned between the supply pipes and the outer
cont ai nent pntesstitisl spacé\fqumpd hetweeodim: supphepipesyrst thmoater chataimesent pip&l ai m 5
wherein any vapours detected are di sposed of by one or nore of the nethods
selected fromthe group of nethods conprising: (i) sending the vapours
back to a fuel tank; (ii) sending the vapours to a vent stack; 10 (iii)
sendi ng t Be V@pourA pipewotkaniinradriiesysteor aeclbined ie)CGlaiench wivareid aoy wapuues
gases and the venting of other gases, or the collection of all gases; (iv)
sendi ng t he wigtecied afendisposed at by gé or morvalithe methods setectedfeont drengrotip of
bacteria- containing vessel or "biotreater" for breakdown into
non- hazar dousmetbhdncaaprisinglb (v) other suitable nmeans. 7. A pi pework
contai nment systemas clainmed in any precedi ng cl ai mwherein

(i) sending the vapours back to a fuel tank;

- (i) sending the vapours to a vent stack;
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.



the systemfurther conprises a renovable top section to the sunp, adapted
to allow access to substantially the whole of the sunp opening in order to
facilitate rempval 20 of one or nore of the supply pipes S“hau%EPhg[]ﬂéed
arise. 8. A pipework containment systemas clained in Claim7 wherein the
top section of the sunp is pivotally nounted. -7 SEP 2004 19 9. A pipework
‘containnment systemas clained in any preé@di ng claimwherein the system
further conprises a fluid-tight seal between the sunp and atnosphere such
that any spil%age Agipeputiaconszinmentdystannas claiped § 4y pracedipg wlaimk wherein
contai nment systemas clainmed in any preceding claimwherein the chanber

i s an under gribasysienaiwiber espiseataciibidiight seaf belwest dhen gemp zanld. atrhsphire

pi pewor k cont ai nnent system as clainmed in any preceding claimwherein the
cont ai nnent ssushdhatfany shilagecio epniained withisl the abinpy of chanbers. 10 12. A

pi pewor k cont ai nnent systemas clainmed in any preceding claimwherein the
contai nnent system further conprises a plurality of sunps. 13. A pipework
cont ai nment systemas clainmed in any preceding claimwherein 15 the or
each sunp 39 ncé}-porlhpwwaﬂtminmmicsysm 8s clzinsediin amepreoeding nlain Wheraih t i ght
. manner. 14. A pipework contai nnent systemas clained in Caim13 wherein
the sunp covbe chamberds s updergragind ghamber assodelededth aive! stomge tai | | age or

| eak froma dispensing 20 punp |ocated above the sunp. 15. A pi pework
contai nment systemas clainmed in any preceding claim wherein the sunp is
part of a sunp assenbly, the sunp assenbly conprising:

11. A pipework containment system as claimed in any preceding claim wherein
the containment system further comprises a plurality of chambers.

10
122 A pipewbrk 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;



(1) a sunp chanber; -7 SEP 2004 20 (ii) a sunp support framework
conprising a base frane section adapted to fit over the sunp chanber and a
top frame section adapted to fit over a sunp chanber openibrlgz %Eg?@é; he
top frane section is detachably nmounted to the base franme sechti‘oh. . A
pi pewor k contai nnent systemas clainmed in Caim15, wherein the top frane
section of the sunp assenbly is pivotall fom)unt ed to the base frane
section. 17. A pipewrk contai nment systemas clainmed in Caim15, wherein
the top 10 féiane @esumpouppert fiamewonpcesprigitg ¢ basepfransesecliopadapteddd fit
det achabl e struts which span the top of the base frane section, such that,
when the struts ar@ver &iepsump chambarand aitdpyframe gstlionadagteddo dit svérsa guropi ded
to the body of the sunp chanber. 18. A pipework contai nnent system as :
claimed in any of @ambesopenings 17 15 inclusive, wherein the sunp assenbly

further conprises a drip tray. 19. A pi pewrk contai nment system as cl ai ned
in Caim 18, Whereisithe tapdrangpection ixdetaghablyrmonted trthe bges frameisdstiinght  seal
or seals between the sunp and the drip try such that the sunp chanber is
rendered A uid-tight. 20 20. A pi pework contai nnment system substantially as

herein.described with reference to and as illustrated in any conbination of
t he acconpanylfhig df @iawgsk containment system as claimed in Claim 15, wherein the top

frame section of the sump assembly is pivotally mounted to the base frame section.

17. 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.





