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TRIUnIF has beett awartld $llbI for a l->e<‘itr ptwcott- 
strltctiott ~ttgittwrittg tlmign ant1 intlmct stutly of t,ltt> Ii.4ON 
F;lr,t<,ry. Tltis vvill tmahlt~ prototylws to 1~ l)llilt, of various cottt- 
l~o~tmts of tllc Booder ring R fast&cycling dipole tnagttrt, tl~tal 
fwc~llcwcy ttt;Lgnc*t pu\vu slil)l)ly, wrinnic Iwi~tn pile. rf cavit,im 
(I)0111 pi\tXll<~l ittltl [)(‘rl”!tl~lic.ltliII‘ ljias vcr~iotts] atitl ext,raciiou 
I;ick<*t- ant1 a rot,ating target, fo: t,llcl 3 ll\.lr 30 GrV hraru. RP 
1.ir,\vy ilw Iwittg carriwl out of rawtra1.1; tlmilr;tm for all five riugs, 
of tltc, sltic~ltlirtg ntttl rmiotc~ ltattdliii~ I.c~~llli~c~itt~~ttts, atltl of tltc 
I;l>-o1:t of t,ltcT c,xpcrintrntal arc’as. Tllc> tl<,-;igtl of tltcx tttuttcals nttd 
l)llil(litlgs ivill be fiti;~lixc~tl, Vil~iOl1.i ittl])it’.t sttttlim carrirtl ant, 
;II:(\ ilitCl.ttiit,inlti~l involw~iic~t~t 1)11tw1ml filrt,lm. 

The TRIUMF I~AON-.4lttil)ro~~)~~-(~~,l~;ltl~~~~-Ne~t~~itto 
F;lc~t,oq~ has lwm rl~wril~c~tl iii fit11 in the original pr0l~c~sal’ atttl 
olltliu(d in various pqwrs. ‘-‘I Tlw lmsir, aim is t,o i\(.<.PlCrl\tf’ a 
100 11.4 hcatn of prdotts t,o 30 GP\‘, ro~~gltly 100 t,itttm mor(’ 
tltalt availal)lc at lm~scnt,. Tltis wotdtl lwwitl~~ rolrrsl)(“ttliIigly 
tttor,~ itltwnw or ,“ltx’ I~c~atus of srco~ltla~y ~mrticlt~s (kaotts, 
llt”tl.5, 11111011S, iLlltlllllCl~‘OttS. lty~X’t0tls iltl(1 nmtritm5) for i>ar- 
t iclcx irtltl ti~tc1cl-u pliysics st,rldic>s 011 the “1m~cisiott fi.cmt,ic>r” 1 
~,oitti)l~,lltc’ttt,~~~~ io the “ct~rgy frouji(~r”, 

Following technically f;tvoutnl)l~~ trvicws of tltc pt~q~wd 
11). tllc> fluttlittg agertcics. t,hr> govcrnntrnis of Callatlit attcl British 
C’i~l~uttl~ia institutrd sr~pplrmrtit,ary st,ltdics on economic Imic~- 
fits. lmmdcr nat,ional Itti\ItR.~l‘lri(‘tit (ill<, fmtr fmuldittg tutivr7. 
siti<‘s have now hem joirietl lq tll(’ Universit,ies of hIaiiitol)a, 
1Iolttwal. Rqina and Toronto) antI in~rrtt:ltirutal involwntmt. 
Eslllrmatory cliscttssiotts ;~l~roati at tllc ~(1 of 1987 (SW l~low) 
i~~tli~atrtl a potcmtial fm -$%OOhI (C&i) ilt iritc~rnational cm- 
tril)ut,ions ahout one tltirtl of t,lw total cost of $57141. Ft~r- 
illc~rnlorr the Provincc~ of Briiisll ColuIttI)ia has givcw a~qu~~v”l 
iII ]>riwil)lr to tile fruttlittg of tltc l)lliltliugs i~tt(l tuuttc~ls ($Sihl). 

Thr most, m-rut, tlcvcloptnrtlt has heett the joint ftutd- 
iug 1)). tltt, f&ml ilntl ])rovinciill govcmmmits of ill1 $llM *m’- 
(.otl\tt.ltction Ertgittc,c,ritlg D(+gt ;~ttd Imlmct Stlttly. This began 
it1 Odolwr 1BSS and is plattnc<l to tick<, 15 months. It will cmal)lc 
I)rotoiyl)rs of the major rotnpottc~r~ts to 1~ bltilt, t,hcs cost cdi- 
tnatm to lx npdated ant-l t,hr iul~~rnatioiial contril~r~tiotis to Iw 
lwt tc-r tlrfincd In addition, impnci stl1ttirs will ho carried ollt 
0It C’wtii\tlitltt indust,rial tlcvcloptttcttt, cmmomic bcxc+ts. legal 
cotl~rns at~tl c,nr,i~onnlc,tttirl c+fect,s. Tltc> staiil-; of t,lick vatiotts 
tc~chnical pmjccts is tlescrild in tlir wct,icms lwlo!v. 

Basic Dmigu 

Tlte TRIUMF H- cyclotron, whiclt routinely deliwrs 
130 /IA 1m11tx at 500 MPV, would provide a rcatly-made and 
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reliable injector. It wrmld 1,~ followrd 1)~ t,wo fast-cycling sym 
cltrotrons, interleaved witlt 3 st,oragc rings. as follows: 

.4 Accutltul~ttor: 

B Booster 

c Colli~ctotY 

D Driver: 

E Extender: 

iwmmdates cw -ljO hIeV I-want frotn 
the cyclotrott over 20 *us periods 
50 Hz syt~rlnotrou; nccclrratrs lx~a~rl tc) 

3 Gc\-: circutitfemt~(~ 214 *tt 
collects 3 Boosic~r l)~tlsm antl ttlattil)~~- 
latcs loiigit,t~dinal cmlit,tancc~ 
main 10 Hz spc~ltmtron; ac.c.c.lcrat~~s 
beatn to 30 G(sV; circ-ittttfereuc(~ 102 nt 
30 GrV st rc,tcller ring for slow extras- 
tioii for coincitl(mc~c~ c,xpcriittcuts 

This arrangcttwnt~ allows tltc% B ant1 D rings to run COII- 

tinuoits acwlt~rat,ion cycl?s witlioitt, filt, lx~ttoxits or flat tops. 
The use of a Boostcbr l)ertnit,s a stuallcr ttormaliztd emit,iattce 
HItd hence reduces the aperture and cost of the Driver ntagrtds 
for a given space charg, t,unc sltift. The use of a Booster also 
sinlplifics the rf design by sq)aratittg the: rquircmrttts for laqy 
freqwttcy swittg and high voltage (33%~ ittid GO0 kV rcspec.ti\-cly 
for the Booster, and 3% and 2400 k\J fm the Driver). Tltesc% 
high rf voltages are associated wit,11 tlw high cycliltg ratcxs; tllc, 
tts(‘ of an asyttttiiet,ric ntHgttrt c!.clr with ii rise 3 tintcs lottg~~t 
than the fdl in the, Driwr rcduws the voltage rrquircd IQ- mo- 

third, and the number of cavitim in propoltion. In the Boost,m 
tltc savittg would be less IWWI~W half thrx voltage is needed fot 
huck(st rrc>ation. 

Figure 1 shows a proposc(l sit,<% layout together with cross- 
scctiotis through the tttunelh, with tlic> Accltutulator almvt~ tltc 
Boost,er itt the small tluutrl. a~cl t,lte Coll(>ctor and Extend<-r 
ritlgs almvr and l~lom the Dri\rc,r ix1 t,ltc, tnaitl tltttttd. I(l(‘ntiwI 
latt,icrs and tunes arc ~tsetl for tltc rings ill c>nrh t,unnel. This is 
it mt,uraI choice providing strllctltritl sitlll)licity, siutilar tttaplrt 
alwrt,rircs antI strwlglttf~)ra~;lrtI tuiitclmlg for bean1 t,r;blls cr. f 

RnOSTER MAIN TUNNEL 

EXPERIMENTAL 
HALL 

I’ig. 1. I’ossihle site layo~lt 

Scparatc~d-fuIlct,iott titagtt(~t latticr,s arc used with tltcl tlis- 
persion modulated so as to tlriw its tneatt value towards X~YYI. 
ertal)ling transition to 1)~ kcyt, ahovc top rttrrgy in all ring<. This 
avoids trattsitiomcrossittg ~n~~l~lcn~s. such as emii tanw 
mismatch and cllattgc of rf l)hitSe utttbr high beam loatling. 
Racetrack lattices ltavr ttow brcn atloptml for the C,D and E 
rings and at-(- under consideratim for the A and B rings. 
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Injrc.tioli ilit,0 thr .4ccruntllator is achicavetl by striI)ping 
thr H- loam from the, cyclot,ron c~uabling many tllrnr: to he in- 
jrct<,ci into t,he same a.rea of l>lla-~* spacr. The small c~mittanre 
IW~IIII from the inj(,ctor is in fact Lipi~ilktctl” over the much largc~: 
tl~rc~c~-tli~~~r~~~sio~l~~l accq~tancc~ of t,llc, Acc~~m~llator to limit t,he 
spat? chargr tunr shift. Paint,ing also c7lal,it,h thr ol)t.innum dell- 
.ity 1)rofilt to I)(, obtained and t.hc- nrmJ)c>r of *~rssag<‘b t,hrough 
t,hcL stripl)ing foil to be limited. 

III ordrr to cllt ham loss at slokv cstrattiou well l~c~low t,lir 
11sua1 l’%. racc>tral.k lattictxs 11avc now bc>r~ aclol)iotl for the C,D 
an(l FJ rings (Sc~v~~:r~~c~kx ri nl.“). Thcsc~ l)ro~?tLc long straight> 
witll high /3 (100 m) at, t,hc sqta and room for an atltlitior1a.l 
I)r(~-sq>t~lrn ;ultl for collimators tlowrlst,rram. Tracking simllla- 
tioui. which illrlutle I>ow~r slllq>ly noihi\ cfff>rts, show that the 
l~anl loss ri\lI 1~ lic-l)t Inflow O.Z’%. The 1%)” itrcs contain ‘1 
WllS. ant1 arc S(‘COILd-OIYICI. ac11rm1;1ts, IiorIIlally tulwd t>n 5 x 

2;;. Tllr% tlm(l for the> wl~olc ring may 1~ 7rilric,tl 1)~ fl in caulk 
l)laIl(> iiltl(~~~cIi~l(~ritly, .4 half-ilirc>gc%r I‘CSOllilIlCT Il1q h llsd for 
r~strac-tioii. to siiuplif~ the> collimation I”occ”s, Sltch a ~;lCPtrilCk 

l;lt tiu, is also cculvc&r~t, for tllc, Drivc%r synchrotron, allowing 
rGtllc%r for the iuFcsrtic)u of SibcGln sualWs. or for tluiing for low 
cl~~1~c)lariz;~tioIi witliout sllakcs. tlsing liigll-~~cric~rlicity ilrrs and 
sl)ill~traIis1)ilr(‘Iit straight src.tic,ric. Invr~stigatioli of the *>rq”‘r- 
ticss of tlic~ latt,icc> in tlctail show that its dynamic al)ertllre ii ah 
Libra<<’ as for thcb old circillar tlcsigli. A by]lass ii IIcing srntlird 
for the, Estc~ticr. to +c’par;tt<> tllc, c‘xtrac.tiou straight, from the><‘ 
of tllc C arid D rings. Racrtrak M tic.c,s arc also l)ckg iuvcsti- 
gatc’d for tllc Boostc,r ant1 .4cruinrilator rings. whtre t1ic.y wollltl 
~“ovitlt> tli-;I)~,rsiori-fre(! rqqionh for rf cavitks and l)cam transfu. 
FODO. tlol~blf~t and t,riI>lf‘t latticc,s arc’ l)(>ing invc~st,igirtc~d.” 

Stiltlic,s ccultinu~ to d(~tcrniiliC th(L 01)tim~mi strategy fol 
paiI,ling t,hc, l)Palrl at inj~~ctioll. Dr~vclqnn~~nts ill stril)piug foil 
c~oIlitr’llctic)n suggc’st that two-sitl(J “corlicr” foils may be us- 
al~l~~. retlt~ciilg tlica rilunbc,r of foil intc~rcq~tions during arrunnl- 
l;ltion. Bclttcr ~uotl~~ls arc uow av;~ilal)lc for scat,trriIlg witlliu 
thin foils (But,lrr et nl: j. 

Thr stal,ility of II~IWIM 1 IKYLII~ tlcnsity dktribtltionh, sllcl-I 
a’: rh<)~ forllic(l thuring I)aiIking or ~l~~l)lincllinp. is uitlcr stlidy. 
RX rlist,ril,litic,Ils ~(1). 4) liollon- iii longitr~tlmal I)hasc> space 
si~Illll;~tiorl~” r(‘v<hal a11 intensity thr(-shokl for instabilit,y. The 
bl;ll~ilit>- criterion cari 1,~s esl)rcssc(l in tc-rms of tilt. SlolW Il/~/tllJ. 
TIIV c+fccts of S,MW charge ant1 of f(,c,tlhack control loops call 

IX- i~lcllltlrtl in 011r longitl~tlinal trackilig cotlc~s, ant1 have also 
l)(~iYl stlltlir~tl aIlillyti~i~lly. 

Magnet Drvclopmcnt 

.4 l)rrliminnry dGgn for a Boostcir tli1)olr magnt,t has 
~XY~I l)rq)are(I (Otrc,r cl u.l.‘i ;m~l il prototzypc is luiticr coIk 
strllctiorl. The ulagu(‘t, will be 3 m long wvlth a pole gap of 
10.7 c-m ant1 will cycl(t at 50 Hz 1xtwcc~Il 0.27 T ant1 1.05 T 
v.it!l a ficyltl 1miformity < &2 x IO-’ over i5 (‘III. The I>rot,o- 
t!‘lx’ xvi11 TV I)liilt, from X- gauge larninat,ions of h117 (iloll-grain 
orif~utcd) stc>cl with 10.t,llrn coils. cacli containing 12 sclllarc 
hollow c‘rqjl><‘r colltlrictor~ in a vertical i\ITil?. Str&es colitimic> 
021 tll(, variolls ot,hcr Irlilgnct,h nrrtlc>tl in thy ac,cr>lc*rators anil 
l,(YUll lllN+L 

Magnet POWCY Sllpl>liei 

A4s c~splairir~il al)ov(~. tlllRl-frCclllc’ii~~ mngnct c>xcitation is 
bcsitig c~onsiderc~d for the synchrotrouh, wit ti a rise tirnc, three 
times 1011ger than the fall. To t,cst thf performance of sl~rh 
;I s>,stc*In a higll-power test stani has IKVW set 111) (Fig. 3). 
Folu magn(~ts from the tlccomIllisPiorI~~(l NINA synrhrotron arc’ 
,1scst1, 011~ as t,lio l<>iltl and three in sc,ricxs :W thr rc*sonant 81 II~H 
~l~()l<(~. A l(100 j/F c.aI)acitor IKIII~ may 1~~ ~witchc~tl in parallel 

with a 125 /[F bank t,o (.himgt~ the r‘rsonut frq~i~*ncy from 100 
Hz to 33 Hz. Dual-freqllency qcration was acllirvetl recently 
and ksts are cont,irming (Rcinigar*). A new power dist,ributiou 
sch~~c for the one refrrence and 24 Booster dipoles has been 
worked out, based on 5 cells wit,h 5 magnets each. 

Fig. 2. High-power test, starktl for dual-frequency Inagrlek rx- 
citation studies. 

Kicks 

Tl~ct kick with th(, moqt chadlulging sI><~cificatioux is I)rol)- 
;rl)ly that for extraction frown thr, Boostcsr ring about 30 li\. 
across an S cm gap ovu a length of % in nith a rise, t,iiur <SO 115 
ant1 oI)rrating at 50 Hz. St,arting from scrat,ch and with long tlc- 
livery times on some ikms it srrmrd impractical to atteml)t to 
l~~iltl a true prototyl)c within l:! or 15 Irmltlls. Instmrl we plan 
t,o gaili exlkenco in delay-line liickrr technology by Imtting to- 
gethrr a somewhat similar syskm with the 1ielp of some crit,ical 
co~nponcnt,s obtained on loa11. 

A 1 MHz chopper will also be built for inst,allation iu t,he 
injection liiic from the cyclotron to creak the 110 ns beam 
gil.1) nerd~ti for kicker rise and fall. The chol)l)er mnst, I>rovidr 
40 kV over 1 m with risr and fall <35 ns Our aim is to havr 
a prot,otyp chqq>er oI)erating l)y the entl of 1380. 

Radio Froqueuq~ Systems 

Thea rc,fcrencr tlcsigu for tllr, Booster cavit,i(,s is basc(l 011 
t,hos~ ust~l in t,hc% F<~rmilal) 1)oostcr. A frill-scale 1”‘“t”ty~“’ cav- 
ity is almost. completca arid should IW rc-ady for tc-sts with an 
air timer soou (Poiricxr et al.“). Untkr 0111‘ cc)llaborittion wit,li 
LAMPF their boostrr cavity. which rml)lo):s pcrpendicularly- 
bia& mirrowalre ferrite, is now also at TRIUPVIF, IGng prr- 
feared for ksting under ac bias conditions a crucial t,cast) of its 
viahili t,v. Under tic bias it has protlllcrd rc~lati\~cly high voltages 
(140 ki’), ~mkntially reducing t,llc nlimbcr of cavities rcqikctl 
n~ld hence the impcdancc Iucsented to t.lir beam and tlic lilies- 
lihood of intlucing ro~~~)lrti-l)nnch inxtabiliti~~s. Encxgrcn ci al.‘” 
have studied the higher-ordrr rno(lcF for I)oth car-itic>s and rc- 
port on several damping scheruc~s. To rc~lncc the stra? magncric 
field sun by the ha111 in t,hr LAhlPF cavity. l)oth shlrltling and 
rctlrsign of thr bias coils art% I)c,ing invrstigakd. 

Cont,rol of the rf systems undu high beam loading is a 
c.rucial toI)ic. Burge and Encgren ” describe the operation of 
a generic regulator they have built for ~)hasr and am~~litr& 
control. This will be used in the low-level control system which 
TRIUMF is building for the LAMPF main ring cavity, along 
with the soliti-st,atc% driver aml>lific*r. 

Thcs vacllmr~ a11tl iml)~danc~~ r~~cl~Grc~mc~1tts for a11 five riqs 
HIY’ I)(-ing carefully reviewcltl. The: high circulating I)claru cllrrcnt, 
makes bc%am-indllcrcl mult,il~ncroring and ion desoq)tion from 
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the walls the most critical pro~sscs. -4 hydrocarbon-fire sys- 
texn is rrquirrd, with all mctitl c>lrmcnts pre-baked to 3OO”C, 
a11c1 pumps spared no more than 5 m apart, automat,ically pro- 
ducing vacua bctt,r*r than 10 -’ Torr. .411 adtlitional COIICCTII in 

the* Extender ring, whc~ the bc,am may be del~uncl~cd, is thr 
possibilit,y of c,lcctroll-l”“t”Il oscillat,ioils; c,lcctrostatic collrctor 
plates will be ncwhd t,o supprcw t~llcw. 

Ceramic chwmbc~s nnist 1~ us(~i within the fast-cycling 
magnets b\lt must contain a contlllcting shield. Two shielding 
schcmcs arc being consitlcrrtl an(l 4 m long protot,yp(‘s incor- 
porat,ing c*ach arc b&g construct,c~tl for the Booster dipoles. 
SAIC (San Dicgo) is bt~ilding a chamber with longit,udinnl xil- 
VW striljes paintrd on the insitlc~ walls, while R.4L (U.K.) is 
bllilding on< inc-orporatiug a scp:iri>tc~ \viro Cilg?, as ns?tl in ISIS. 

Coml,uter Cont,rol Svstem 

A comI)rehrnsivc rrvipw of both liardwarc> anti softwarct 
ol)tions was carritd mit in 19S7, and rccomiiirndcd a sfypf~ntc‘tl 

Ethernet coiiimunications ha~kl7on~ linking commt~rtial work- 
stat,ions 11sctl as operator intufaccs with microI)rocc,ssor busctl 
c%rltliI)m<*nt cout,roll(trY. A tc,st plabform is being asselnhlcd lmsctl 
011 a V.453200 workstat,ion with a hridgrd Et,hc,rnct cnnnrct,ion 
to 3 VhlE crates. It will 1~ trietl out on selected cyclotron sys- 
tc,ms rcqniring hrmn control, stlch as thr injcct,ion lilac, or t,llc, 
11~v H- raxt,raction syst,c,rn. Tht, I)ossibility of incorporat,ing (‘x- 
put systc,ms rcchniqucs is also 1i11(1cr stllrly. 

H- Extraction from t,he Cyclotron 

To ext,ract, H- ions (inst,rati of striI)ping them t,o protons 
a$ ill norma operation) it convrnt,iona.l extraction system is 
being dcvrlopcd. With 1s kV on aii rf tlcflcctor, which cxxcitcs 
tllct 11,=.3/Z rcsonancc, and 50 k\’ on the elect,rostatic deflector, 
‘30(/Y of thr bcaatrn (GG 1~~4 macropillsrs at 1% duty factor) has 
lxw~ transmittrd through t,hr 1attc.r. Thr other 10% is stripp(%d 
by a *iarrow foil shadowing the. septlun and protecting it from 
irratliatioI1; the resulting protons may t)(t ctiiriipfd or st~wrcd 

into an experimental beam line. In rcxcrnt t,rst,s the, a\‘cxraac 
IX~ILI crlrrent was sllcccssfully raisc~tl to 10 /sll. Design of t,hc 4- 
svqrtwnt magnetic channel which will steer the H- beam out of 
tlI;B cyclot,ron is now ruid<br \vay and one srgmont, will br built 
and tcstA this yc*ar. Dctaii& tlcsigu of t,ht, front cmtl of the 
cxtf~riial l~ani liric is also lmclr7 way. 

Expcrimcntal Areas and Targc>t,s 

-4 revised cxprrimcntal arca layor~t is shower in Fig. 3. 
Tllr slow c,stractrtl protoll l~yam will 1~3 sllarctl i)ctwctc%n 2 lines 

KADN FACTORY 
EXPERIMENTAL AREA 

f,‘i$. 3. f’roI)o~ctl cslWrinlclrt,al nrca tnyoul. 

cnch with 7 prodllction t,argct,s. Each target, will f& at Icast, 2 
forward 1< and $ ch;uin~+, anti in some ~-i\ses lxt&wartl p chi- 
nelr-. ,4 rletlicn.t,rd linr alid RI‘CR is proviticti for Ijolarizrd proton 
beams aiitl thr ilclltrino pro(lllctiou t;lrgc’t and itrca au now 
incorpora.ted in the main hall for bct,tc,r crane access. Targrt 
tlevclop~Ilmt includes l)cdli modification of an existing rotat- 
ing graphite target (driven and cooled by water) for trulgsten, 
mtl the constrlictinn of a pro:otypr targcyt rot;ttctt 1,). a f!c~xiblc~ 
cooling lilica. 

International Consultntic~lii 

A Canadian delqation visitid TVcst Grrnlany, Italy. ,Jalpan 
and t~lic U.S.A. in late 13S’i to c.xl)lorc> the potrntial for i:ltcT*lil- 

tional participat,iou iI1 the, KAON Factory. Each corultry ;lgrc>ctl 
to consirlcr supplying componcnt~ for construction. :Ind iiiderd 
the> possibility of slipport, is b&g c9q)licit,ly allowc~t for iri thcl 
planning scenarios of both Germany and Italy. In the U.S.A. 
t,hr DOE a114 NSF rrqllcstctl ativicc from NSAC’. wllich set 
up a subcommit tee> undu Prof. H. Fcshbnch. This has rc.c.ctntl! 
complrtrd it,s rrporr, which charactcrizra thr Canadian pr”- 
pos”l as “a conscrvativc d&gll” illltl “,.ost-c~ff(~~ti~c,“. In all it, 
appears that, t,lic,rV is it I)otr7lrial for abotit $2[)0!~1 (c’clil) 01 

onr-third of the total cost in intcruational contributions. Br- 
sides the couutrics mentioned above:, Brlgimn. Britain, Isracsl 
and the Prol)le’s Republic of China have all expressed interest 
in participating in experiments and in some cases in accelerator 
design and const,ruction. Internat,ionnl rons1iltat,ions will now 
cont,in11e inore formally \mdcr the wcgis of the I’rc-const,riict,ioli 
study, with a first round of visits scht~~ulcd for April and May 
1389 to begin identifying snit,ahle items t,o be supplied Work- 
shops will also he held in Chnntla, Gcrmarly, Italy and .JaJ)an 
this year t,o discuss t,hr expt:rimentnl possihilitics. 

Conclusion 

Thcz l)r“-(.“xlstr”‘.tioll stlltly is c’sl)~cr~,l to tu, c.olrlpl[,tc, 1,) 
the end of 1989, leaving the way clrnr for final aljproval of the 
projf’ct, in 1330. 
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