
IIIIWlNq. VAIl,

vnet_ Afrtmf#fVq;0 a""""" tt 69" 2 2 2 4 .

AimnnaRonoumonh Noon

II_TIIODilIflPIOH im_rmoot._.. ,,r Iolg_r_t a'm. le Idi_odl(Ipd

All .f aim .h|o,,,tl_'o_5.' limp oomJlhomool_,hi,ro_oomoo*_I,_rboemomo'a_,,mlo_htllOy,,.. Io,_
*oltllMnll.lt ,,f ,,_Ornlo4rro_lrldrr_.or,,o_ wdl vla,Jrl,v dplloml*Ill die hi.I..f k..woo K.rlh
del.4O.IO,l.,Oioha_po_rhormson,,_,,qmSIllt,vaft go,o,hoo.l.ly (omlolo_I}, K_a,lo.f It,o_o4mra,M.
.mot ,ol.lpr Iho4_nlvlo_onoo.o_no_lJ,.o.liol.._ .el woo I,_ Ido,nglllo_t_,ltlo o.o moilh,ll.do_l_,rk
qIIO_Illil#r o_ltr(ot,*o_. Ally aliNe'offal,oil off IllltOl His Ivy,4, Met,ll._ll,*wo,rklevpl,_a,._.vIm VOOll_id-

_trl_oilra*o_lltOo_t,el'Ii_,_olit,,V_,.oodah_o,whoitI,,_ pml t. h,_,i_ b,15,_.. Ilihl w.rk rplpri_oelll.F_IH;h, Illflfl Itlot/hr; titaoolprodes,ork, liHlfl ta,_
.'III hi, ml*tii_d Io,iS., hi gill. Iml,_ 101_tl_ I_IH!llloollif,';,Iololhavy w.rk, SNaPllt.ollllr.rvlew_l a. tiogallrlllmr,_hdq(r,doorlll,r|,ol_lllilll_
|iltIIAO(_illl*lliOllPthWwhlo'hihs_rl_Ip_fill nlllontllllli_, Illtlrp, MOttlynlllodivl.ioolo.,ff tile illill. Otilll

..o'h I_l_,.'th',_ t_,ll I._/..,llll*'o_ l,mpmSIIl(,9
'l'hs_ iollo,lirlmor(mt,*tlool.tall tuod,_o'Ilia In. ,,#ll t_ Itr_dl,,l,_l, A a,ooonq,h_t_dM,dldl.ll i,ill
t_rlor,d_ql,m,_jtllllollO_lll,mid da_,,I.l,o|loooolkhll¢5o_o,hOihlo_l5,_,l.liil_ol ftilli_l,l,*ll_llidi ,rally.
mlgi'r_d go,k_p ol ,,l,mellI,.q, llel,_'_Ollira .I.,A ,h_o,rlldSill.r the lql,:Olmoff tlli_ _lpl.
Ollld P011IIplIIPIII, Sitillieri_t will NInt lit lll,t,_jl;'l.l_*_Imr_pet'llva_

'i_Ioi.Iml_ri. llri_iia,st_|llpllll the #NffillllptiOill lit l.hi_ _N|i_lli. slt lllflll lilt 15 ri_liflll'i*e iUld Ill.
lh#t IIlt_hlillnl AI.,II. llll_lhm, luivv l*illllllle|ell
(h_ lli_liooolloaa',yen;llSomtl,,ollllliJ ila_,bold¢_l l_ethoi'llO_Ol,'_o*¢iooilAIIl,yS,ev:lO'SoUat#.k..
_llr_O_,y,,r is,leo,ill otto hllllil' ,urrow_ #ii¢I hilvp 'rAllhlg I, ,i_//_vif_ Afflict 'If lfltpr_M
,li,0ilfli_i it _,,oll ,,ICeher i_ pi_rlllillielll, hieqls ..........

hml.0dlnt.lml,hor OXllhdthtlifoxtr_t.m_ntrlodr_. A_, Work_v_
mml_,_,_'llntllli_Imllhott,ho #t,tivlt_Adt_- ........................................

,! .,orlllo_ilUCyhqdo_IlllilfAI.IUWtemlextend
i ,wl_r_ I_Io.l off Ill y@a_. 'Pll_lhYl_thetS'M XnplOellliA l,lilht.(_io,ealo, .
' ha_ will I_ lo._l t. l|_odile tile l_)lelotllllili _fl NllrVl,/lilill l,lllht-_ud¢,hlt__Xllpltfllnoq)tlfllL |.l#i_.lllOl_8'iill*
,: nmmllra,oeliottohiR|llil_hthillItmilqtat_,i,lvllx, Mhohol Al_l_i_li,sv_ ,:

Aa,kllolwledlmlentinmmletoothe lliIMll_PDi ill 1**iO,ldl01gl Mudmm_.Si,llv;,
thl_ W.rklllFl (|t_)lllP 011 I_ltrlKl_l_t.rinl lit'. IOto_Wdltli Idpllibnl_durlito,

mmro,_wlt. ¢olltrihtltell(,oi'|till**#lllallor_ t. I_lmwittllill Mudl_l_t*?.lwlsv_t ;lllllldlall Mmli,mti_llt,OW)* :

whlt*hImlvhlell lilui,h u..hd lllhtrilliltioriher t_illuldlail Mudlmtb_.hviwy
delillhi¢the rnleo| llllill I)I| the _,lifllp nmJto llmldloon l,_ilh_i;iudpriIU, !
the U.d_srd NlllWe_iilillt (?elliOt for l',,lll,_ or |dillllohlai Idilit.modlmi'_p
()rlllter Ilhomoimlllh,_,ff tile Itlllltt nAir|m,eitltl| I'h_iloll emtdltlmllai Mod_rt¢_Ph_lni f,llllit-mod_lrlltto i
for idvnotl,_,ltints .I littler mill noml._I,fi_mt M.iomdalosil l,lilht.modq_If_

• _urve_,rVI, ,............................................_.........

PitOOibIM AitBAil OF INTiNliHl'r Bapkdnl'L:

_:' Ill _,mntdpflnl¢tile t_lll._hllo._ ,If .tell In Thll _ offUldorhllt b _mld_lld' lu be s
rite ,mlp_a*lh,tSolo,r Stiller N_oliraw,l,i_ lllIJor _,iotlnuolwi_tlvlt_', bwsu_ mini hamlli_i*

Ni
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mt.lqml r_ld.rhm K.rlh t1_,.ill nmllo.o_o- 01o.m_ilt I. in_.lwwdIs ..rh_r_ h_l_ ._k M
menr,,hfo., _hltll,,ooalI.ioaP.,-mr,.m Ih.o _ill I,.,,ti,,41a drill INAermr td,_ll.ll; _jmlieqf,
Ix+_nttnl leeo.nkio,lli tlud I..ni' I_ _, Jm_rk'Gw,i.d md.0_i.hql o.i.h_ ml.lpmm¢;
.rlf.mofll,,Io,.o...,'_o,,_ ,,o_t I.,'l,oo,d,_,v ,'_. ,_ m_,v.Ho_ldrlll ,_,a'_l.r woody.t. I_athm
ieosko4II, li i_ ,mooo.,qll,loNlgo_-t ,4 llo_o_.+ niosjrIN+,i .l,umtlwd_,ti.llJ_ ,_ dl alrtllll_
Id.rh,_r#111I_ ,,,,o.ho,,lo.tfermi ,, _n,,r.l._lw ,ol_i,t_nlt_,li_,lie ..I,l.'rl ,A ll_uqd,y=l,:,d.I.dl,., .f
_',ddo,lo_wtgh . ,_pll._.,Olhoo.ttth,-.OOl,lmro.Jr.- Ilia,hlllS¢o.lon.t.
|POll, l_orll_ will I,_ o,,mdm,o,.lrob,non_Ioi. Tillelll
_'adelo,h+Io_.i,.,.o+_oolh_ltooi_e,.TIe. -vise',illw.rk
Im,_lh,PIloi_,e.,,th,llt_ .ill I. Iklhl I. oe.,llo,r. 1'.om.l|lq__n_ ,,,,oe.l,lo_o'.,t- iml_liinl Imrl

_'hll_ gle,_.ro_,,llo.ld.i ,_rnll,__.ll. m.I I.omr he .nlndool,olwrilt.nm 1..rder t. MI,I.It n
m.oonillioo_, ' imrll,*oollev_Ioo,,l Iollili-xr_Io_noeloo.rnl.,Toolo_

l_litlgl|lilll lmll.K noel.It eriler will loonyhisro.loolr_ I-
Im,vlnleIor+lti_;llomh,Pi,ryo_lli,_nt,rl_o_lmllk..

i_llrS,g_yllOli_ illl n,,llvil,y i_q_p,lllli¢lhel_ii_sole l+ully, iOllllli_lhlKillllo l Pi'il#r will lll¢i_Illsi
Inylolll lllll I_,lt_*irOlo'llo*ll. lit _'111.Ira, lle re. IIIlll*l_ I_POolimll|i'll IllPnll_q got i'_elOMl'lla*llloitwill-
qooh'_lleomOlq.,rl,,t IomiorO..l,ldOOlls,*II_llla_, Ior.lg_,_la_lli_*-mOlel.,rl..lleliis_.A_ i. itemraw
°l'hi_t_k .r_. will Ior,'Amhlyo,o,qodro_ill (loll nolllh,K (qloq'llJom.oglm w.rk llw.l her Iooltlll
|hllis on|il la.,_!(,w..r lll_'lq, llilill, _Ollli_PIIIP- lllilllplhlK gqelq'ill.llS llli_ lli_ lllmlisrile lie
ve_ilOiwill ler,,Imldy.*Io_*ili'q*oolOg'ill_i_lqollywllh h_iYy, _iidll t,hl.willal.lmlldg+_n|il_i alisKi_o_
_nlol.doIIIB,tI_II.IP_air,ot.lo_PhllllAl'irON., 'rlo_ itlll,lt t,IIP_INillillllli_llt dl_lll{Ih

w.l'k lewl will ImIIMht,t_,oeomlq_rol¢_,

_llll_mlllill _PlooIWIII_MIIIII I,| toni II|d lie i_hlelliln to
I_lft_lllt_lot.lll|lI. tlnndh_rilodlvlt;_,tirol,will oluldll Im#lnla't._lta'Omllnmi IlllKeliulnl_r ,,|

,._mu'_ I.llll _nIOlOnloI_,,onih_ Marne. It will llollltell. IIIlt wtll mlulre mM h, ,,l,ant_ leo
i_Nl,i_mllln,ro_,11m,lelotilllPlil_i_ _ folio _i_k. t.l_ elte_llnl Ioooli_elwli_mmen¢.MOlly ,JrthI
hwlher koooewlellle#el moIvo_in_ddeilo..r ll;tlvltlo_ Pin he id_llilad n_ _iooll I¢ lhP
llvillN, w.rklllli, ouldOelix_riiLhoK,(lqul!llOii_lll,In lion,lille getmll_n_eInlnlni _iliplll_ll, l_liok
tile hlntlr ellVInelllllellt,o All na*lwILIth,,lule,wl- l,rllnhe_,lindthe OIl_'l',glllVi_hlll is;pliiiimW!ll_+
_ill_ t,lmt,will I_ .Inl,illltedidmlit the MINnliIll I_.vlee nml lillinielllmt_e te,livlllon will I_
,*.oo.lll_e_l_ellllltl t(, nIA¢}l*_llfltl PilnliorMIonl i_lltllnll tl_Illlhltllll I ilmilly II.w Ill ,,re Int.
antlecherInlinMsl_i tim mdnrN_is_pnll, W.rk the Inn._whlK flwlllty. Oeeaxltim .re hu bNni
level In llel'_ierllllllll _pili_IPhllell|Smot.loll II/_ iri_l_,l, _li eMII_M_UlIntll'q_li_ Iniy Uike Idn_
.Ul_l_a,l_nll.ll_mwill InleteIP_ lililll, hi nl.d- Ill i glenliyiM_iilOlli _y lll_ 01i III_O_Inr furlli_
.riLe lnletmlx,ll_metlvK_, nlr In i ella_lil prq_urlxedbnnildlneK.r f_-

_l@lllt_l_lI unit.

hl.t
One, propermined nu.o.r_ i_o Ioete_i,

oKom*nIni_Pfa_rOioili_In holtlilmlnl.il olmrltJunn YiH,ntnntylX_ antexenvitlnl_Mtlvl¢l_ it.
lily l_llh_ InmhH'l¢O to| hoi_y w.i_ h_el.. _.oi_leml _lill_illieli|il_O_! Ill lwi_ buildinll
It, hill bei._dble, h.werer, by imnt!erlinG- _IIN_4PII_OII, Mini e_meeptaloire _ IWO-
lqnnllnment do.Ilion,wltlnlll|Ollllthm lid men.in l_N_l elleh ile lllil_li_e mholWqn,bui_ etruetul_,
n_illBnl .t Vil'hnllll t,yllen i,( nlhllnll iqllltllllent , iIXI ootrnetunm Io_,tdladIn tunnel, mn_l In
Ionl_Ioi,,ethe workIo_elfi_nnhaw W.lk uo PmhN'wadb. In tlnblnll_oimit Imglunn_ that

'_ lillht or niuderste, it Imlutinlntedthin Sl_. mlun},Immlnnientetnmtul_wlllNqukrem_'l-
tw,ldmstdy liOI_mNIt +ofmilan drag will be I_llll In order to ubtlin I Ilrnt foundltionfor
•twnttn Ilre.n.ptmr¢embmwhiletherent,r the building. The t_peor is_vldn| oonsldenld
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req.ir_,o whir,Ira rdmml l,, prw.t Imild,wr_ Iodgl111yf,,._t.I .f plmelonltJ...ltmdt.ii rltnl,
mindeaurllom.vaq_, IonMmoei.mlm.e_, fooirfm,e ioni._,lgi,,, mo.II.olli.K fine=oopidym.d.lem fr..i
.olnilnl_gqlodlm.ml reich! ha, noel l. prqla_r_ Ihp ;'ehi,,la_, Kve.g.mll,y sloeImlo.41 nile will
_,.ll.trmoll.l! die, i. Au.iloer I,Yl_ .f rmq.lml imv,_opo,,hJhq,_.rl'ia,I,howlirMglint,s_illr_m'e _tne
e_a,mvmglomin dlh,loho¢,whlo,lowill be IWi.iawll,v i.r.nro.ml tlo.e fa,r .,Ipld.V v_hb,l_ ,_,nnklaq'-
herthe po01"l._.f h.r.vilogI.,wer ,,mhle.r..onin¢ oold.v. Time_qINctll,_lf.r remit,_a. remlPh,om
(drgolalra,m.lely h.'mt_l I,,owattldOmg*_.Mmiowill |l_io o. I..._y no.I _ill delm.I oop'.r ,,e t)rl,..f
iog_.riol lhov_ oMh. leomm,lnllie ramie I.mpm_ ,,-_npl.orI_*i,hh_ nlooll_mpngmoodIo,_.o.IOil_;arp,,_e
i_ In. ,|,,o_ loll I_rllo, The w.rk me'oilwill ,'.Io.hll!o}'
rs.¢e fr,,o_nlittler ,l,,glvll,y willie drh-lnAcg- Ihdaql
mo.l_i.it, a.,ttvll.v wlnll,_IN,rfo,rmlo,ic*_looll.._gol
mldpnl_Inmooi,_. N..o,_roooo.hnodi,_ m_,oi_llle_ will .l, oVe

olor,mi(hloollIll eg_ti_i_Imqp (ri,lUl I_io liliOn'ii°|l

Odldlall ,'.mldn. _lovernl t_l,e_ o_ peI_.omel moil
hlltlml Imlhli.At i_mim|roia*li.llwin a,.iml,l@r_lJ eqooilmoPti!a,ml_J_r,os i_l |Je reli.lrlpd. .%|4o_,e-

_,ohe ipi4llilrJl.Yp_llp_|nlhly tick, Pi_(mhdn'i- iOml:_got lOW fhoPOi llOilOil,/_ill(msleo ImN°_IPIK
Ill,In air ¥ii'ii,ilN tylni_,.f hlnildiooplvtpl_mrghI. h.,llltl,_ sill dep_,l "I"'" the modllldh'ity ,,f
,_,in,id@mlfloelnlgllqtrisible IlINII# (,f _til,ll_h- o.l.i.¢ ,,l,g_o_ii,m_, llm.li.ic np_l e_rq_'fl.i Inll-
ing thellilllll Gwa'mpmhllity, Y_i_'ll.i_.t tloi_a_ om,r,m. l'aolniPilliPnia'ifliaol, ml,ltn,lli_ mrlolllid the
ntrllOtlirim Wli_ i_mnideI'ed i;|i ml..d.lmr i,olli,epto PrltPr rim wiU IRt mluir_l i. pr.vlde lplmlilllll_ll

Jib Ill l"_d,lhlUt_ the hmneii_y.oit will my.lYe ,,.veri_ehor@ilpl.rmllammlndIII.IIplKml.I Imoma'h
_i_lllll Pli'iili_lOl'_|i_In.ll ]_llrtll with .re'In_lelowell ¢OollOri,l.141_,,lilliedelpi,rlmelllid hn.lrnlonelo-
p_mOlllellIll milvillee, ]_Velltllill_, 0me b_e Imtl.ll will pr.behl¥ be plma_dit pre_ele_led
nie..hl rem,ln lJ _,qmblllt_ .f IOnilnnihu_tilrJllKnite_ h,r l_e.l,Io._.i,'.l i_tlld_en ,eli m a,.plihlnlipnK

oddllhmld bglildi.Kn fr.m hmlw inladeriad_in be.l.,
wldl la lllLerlnhilletlr_ eiph,rnllon ve|olelmand Lililehlnil
.lln_ OOilPlmrlillK eqplilmlent, _Jle wqpi'klevel
u;lll be mmleriile t,, heiwy wlneli ppflnlSelllii4' The imOlll('hhlK.f h_cbtl,, vehl_le_sendeVeli.

eJYe_tInrequlml ilpmllnemelltMd |olnilnKblnk., tll_ll_ lppi¢llllediolterplm.elmi_ eliphJl'mlh,IOre.id, le_will eertadnlybe ,,ile Itt tile mmj.r fn,.lllt_'
J'illrIInJ reqillirelllmll_hit, mlJermmnle.tl.omr l._e, lYp

h: the thne tbet tile nelPvi_It.wern mlndImlldinnK
Ale the _slmbllilla_ .f tlne hlilIP blilSe _ el|if. IO_ I,I;llntl'lwtRd, tim IlImJaWJilnllli_h .perm-

extended, (atrmlolKwill be,..me inn emMnlllml ll.li l. viewed m.prlfponrl&s _|IO_iloi m_llvity,
letlvl¢_, A hno Md h._l.pi_.aul.¢ (Mill_ q,,_tera,mlmblllt_will In.hide .nad.le.mm:emood
will ImObmhl_beldn i. ollimdllle _aqolrlste(rim _el,k.nit of entire vellh,le_ml.'h m_i. impel-

the mad. life._.plmrt .holler, It will ionltladl_ idldned It (_m|mKelilied_ bJdmy, Wile. fine
pr.vlde ntmple_eI_etolblent..Oillplem..t tile hill ,,mlmhllil_ .f tlneImillli41qonlplexl. mttadllid,
hldu tmJdmill| _, b the l_ioei(r.wn In ,die, i.teqdmnetmr_velllele_will he ou_emhledmid
the flasnli,¢ hleility will ilreduadi_im,w omlll liilllna'llId tooeildaoretile w,hlr i_ygstelpl|llrther,
I¢ rNehen the level .f • belmoi_ elo.ode_,h_,
At thb I.,Int, _l_t_d iml|nul, will be radml _ _ ':
wlti,l, tlne I'omldex f.r dletaur_pr.td., The
w.rk lev@iw_ll rlm_ fr.m Utht t...,denite, h.lIK Im'l,Mn.f Ilvi.i_ In mI/I) II envir.nmellt
Nit Itonmr-nlnd_e i_tlvitle..re _Im.diud repra_it m. llnlt..w.I, humm. l_hynl.l.ld_ad
h,r thb olres ew¢_lpt h,r Oxtqlgrlffdbooildlntf andeimltl.,. The i_mtent ployadod,fit_llmm,,f
llladlltelOlllre, q_pllrml l_i_.ltelPod lirmilld the Imd¥ mo.x,le and

UNINdlmil ,.amlhwl,_ulaw .ymt4ml, MadntenmuwoOf b_,l),
mua_Jo umo _ m prmeribodNri_ .f Idlplead

'Fhi_ _tlvit¥ i. mm.,Imtod with omlnaldlni! ous_ilm will im,bllbly be na_mer_ it lealnt
hqlbth, nn,pld_ veloh,l_,, Th_ aolwrmtlomnimy flree thnanmweekh,r adllunsr-blm pernomld,
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I_ll_ali #railer im iln,wl! hi lqqmmimishdy 90 moan

Vnri,.in typiq_,,f II/(II¢ rel,rentl.il nlli.lld he nero,a end isb.u¢ g/xlil (_t dlmp. The mlu.
fnr.vhled li. is .me.i.. nil rel.ixa¢l.ll, All w.rk erel. In rid, lirM ,ire In_,.itedin er.l'imlbb n,nr-

fei,e dei.mll_ isl.lqi the will_ .f gleerrllee.
n.nl n,, Inlnywll_!el#nit,lilly i..ke MllllIK_llnile|l, 'rills nninlnllnlie n,,,nln|n_n.lfnmd,_with lihllnn-
As w'e l..rll ini,ra lhnllt, tile lel;,.l.lll_l e_¢_,,l_ dilif qil.i.tllli_ nf -.iyKeli, llln/pi_l,lm, idumi.
,,Jr illll#r gr_wliy, is i_'revdlolml llrlq(t#In will lllnlll,I,llln,mne,mn,l_,ii. Previous,,,,Ire.imdynen
el',,l;'lq tlmg,will l,i.i'Ide l_,lly ,'.10nlitl.ldOOlCn_ have Indi,,llgedlhl¢ linemJptRil del._8_ Hlmad
well nA reln_itl.1o. (|ll_lliM #lid i0nmil_elitlvq_ i./141 meters .r nlnrmlit|q* lho rr.itei" will. II¢
,.li,,il_ lilisy ell;|,'# |hid #rlq l,i_,.llnr g. the I/IS is 4_i.(ilHillih'i| i* i',,linJd_r i_K|plJl_jYe@11_l,¢Itll_(pll

lunnri0rnvit_. .f then lunnr r,w,lra.eq t.y n.e .f #,rflu_MtdntewllNi
;ninI,K ttq'h,lkl,li_. A #hldy ,,Jrllliq Jrs,'iilt.ywill

5fnillinillilVKand relm}rh,le_I0lilnSlieilti_ n'.ll- hidl,'istel|li_ (oli,,WJlli(tYI_ air in_tillisti,m,4ism_.
Nklered bi i_ the fllqqfllii Ini'ii,_t nrml .f @qllIlmlplnt i_t41d I)_ lille:

ei,llvit,_ It0 lion #.tire i0mar-ln,i,_e.imrisli... (I) l,lvlni_nhdlern
'FineI.me ,'i,llil,le_cI_ vilunlJeedn. Kr,,wini( vie (9} P.Weflvi.ilii,s
the "hnx,tstrujqnioIK"l_lllliqlllq IneKillnill K wi|In (3) ]AndlnA lmds
tile Jliliiei immllnx,,Jr_iililmlelit,, It, will 5e (4) _illlpment nil#de
nJmitlillely l_ellttai, ill tile inttrt_l_ ,,Jr_elt- (l_} /Aulwh t,lnlltrl)lt'¢llt_lP
nuffli'le|ti,yend .li.lm.m l,,Ids¢l,'.i,,.pl.,r¢, Jrn,r (6) l%rhlee_mih.le_and nUlqmr[ _NlUil)meltl
the mill|ill-heel lier_l,lillli ill det.eli,ll the _islm- (?) Mtnlnlil _qlitlinient
billl l h,r niaJniitllliltltllt_i., IIitii#11lt eqllilllllelli (ill {?l_Olplt_ ltOllllilO inks
lilisI iliV. lin lle _rvii,ed und inllllliuhieli ill is (It) Pl'_,l,l_iinli lllllt
Ill_illllli IiI .llin,l_lllilti lilel,liilliji,ll, i¢ lilll (IO) {?olniilillll_ist.ionind llr lll!!lttneil
be ll.m.| Illiltli,phlltmnnlih¥ t_*i,l,lillidlr liillni!e- (11) illllilt_ll IOWelPit_ tquilIMnt
merit ttf ml|iilP Inilthiler flllllilllliefllll I the (lil) F'asm_ln_,helter.indequipment
midillllr unltli i.,itid be l'eld.i_.edulxl Liken lntil (iS) Tdem_pee
is=mell lillmiiitled nhelter(ill nnlJlitelilllill end (14) MilnllnInli #hop
tile&. Millliellisnii ,f(ull-ldl,e _,ehiellllinside (16) I'libil_lion idisn¢
i lil'e_iIF_led Jrn,411t},will be eli enrly .bj_ilve (IO) leerest.k,n ires
In i_,_lnll, iion the blv_eimllllex. Tile inllplni- (l?} RIt_h IIli_lltor_
listlltli llJr is tilwli!sl_hin flllit¥ llintllid elilmlde/ (lit) _lewlip lid wisnttdlllpllaii piisnt
the llquilllllentn ill lijlilltnl( eilbtiilK eqlllil- Nnltt thief the units tn modl, |el
merit ltl we|l u the IlllllllljriOillre nil lelllneelnellt Iptl,wt,hted flexiblt¥. AnI lltult of hailed
pmrt_ itld new eqlltlnnelit is_embite_. Mnlii- fUtletJonii idsnnlnl, s ntepwille lined
tlilllnll'O il_Ipiand t'tillllllillellt iris|lull ideiltillen- inmllll in lullisr-blm eiliilllllt}, air, ix_ur.
thni |lit Ill hnnir eqilillnielit, llein_l t,hnililhliilt ,hi II_ult I, the _lit b .hewn duiinl the lnlt.lil
the llliqil'liii lot lulmr uphiilisllllil wtll lie .l.iilmojr_lmtruetl.n.
lllelitlel tn plln.lnlil hit Inlliinunl lll-_ut_t-

they, 14iilee-isuitwiiikhtid will he m,deriste OoRotid_omlnledoil l'l_lllll
.imi milnten.in,_e w,,rkl,_ul iont.lle shelter will

be iillht,t.m.derlte, lillll llltllllfllln

OPERATIONAL LUNAR BAHR After the blade#l;of the lint Ioilbtio vehielee,

Conupt civil enl]lneem wnt bq¢inthe II_clllo li_tivi¢lle
in I_ep.i_stion of the mite:

A roMt_ep$llnl' II fully liillliltlonii iiinir bano (l) llirltitinll.--.-ihti entiiil i,iltm' wIll be
b nhown in fllplre I. The mite lhln lilt llil'YOtJed end the Iol,.it.ionof eseh llelinellt
tiili i in roprlnt.itive of nlimelulll lunlr lit}# merklKIout.
eret,m, ,,Imervedon Orbiter photolpmphm.The (9) Mupfl_.--Coneunent with the survey-

.......... __a.,
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Fire,mS_.--Coneeptof lunu line olted_lnll InitialJ_tmllegof eonotruetlOn(elplofiq tad ourvoylnll).

ink utlvlty, maqmwill be prepared to fa_lli_to site for e_h buildinil; tide will dopond upon
btlJldhlj_e.nstrtwtion. These IiJ_Jj)_Wn| include the Mture and dopth of lunar soil. l_xeawstlntr
pertinent dams de_'ibinic terrain _ontpesitlon .r tunne|Jnl_rosy be required for protection of
and geolotcit.nl _truettnre for the site of etwh _.ryopnie *eraSe tanks because the frequeney
majort lllty, of meteor full on the lunar surface b unknown.

(3) _rmmfing and t,mnding._--Home ex- (_.d)lHatding.--Tho movement of eq_pment_.svnting mJy be n,equiri_ ¢o provide s level of types frem Jogistie vohielm to all psrta

..... , .... I _i_il I II L i i n _. "..__._ i n,nn In_ _ , l_i i I II I r'l|
i,

1



d the lu_w banei__Mkler_ to hea _'onfl_uoua Poim_p_ml AwmMIr
_ll,rlty, M_dflPUrlXm_rshkhmwill be m-
quln_l _ that nmxim,m flexibility ran be The p_ww nupply for thin inner _ k
obtolmd, vimunlh_j na _min¢ from tbrM pebble

(8) Dr_Ui_l and /_rinp.--Mthoulch them Aourem:color,n0mdear,and geothermal.The
n_livitlm m p_imartlyaaam'ia_ with mining initial powa.Jant _ll probably be a n0wlmr
,pm_tiona, aome drilling and bl_tlnl_ may be unit Mruntt_, An the brae eapahtltw growa.th_ will be nugmontodby ImCterieaof _lar
r_luirml tn the IwlParationof h, ilding fmmnd_ edlm to generate power during the lunar day.
ttou m_dn_remmolto. 1¢may be neeanry to I_mttea nuclearpower

plant adjacentt_ eachml_!nrfaeillLy, In any
dmmldl an_ ItI'_clbn ol J_ulM/nl Pm'm event, all power _ablmwill be laid in under-

In the for_n,0nd _,f flg_tre '1, tw, apace. Arounddlt_hm for ma_dmumprotection. Thi_
n_Jttmlworkmenarenhownfutening pmanther wtl_r_lluiretha_at leam_oneof themultip_rpo_e
_able on lbe r_ar_h laboratorylocatedon vehieln have a unit al_ehmlmt, m,eh like
th_ erat_ dun. In line bad_.qro:md vau'toun s dl_er for layin_ drain tile, that will dig
_vv,_ _vit_ can be _en. In the fore. dlt_hma8 t_ 4 fee_deep.
gro.v _ cream'floor _n be seen the Explbi_tion of lunargeothermalpowerband
pd:_, ,ppor__heKer. Thin unit Ima upon the ineraning evidence for voleante
been, _ frmneight,i)refubrieatedunite, aetivi_:F'on the Moon provlde_a fertile area
The ud_, ,_t f_rmingdomei_ providedwith in wbL,h maneen exerebehioramureefulne_
nhuttemto controlsolar enerlr7for op_bnd in the hostilelunar 6nvironment.It will be

smume_lfor this discussion that u geothermal
phot_ynthesb. The ¢ryo_enie t_nk_ of life- depmdthu beenichmtlfledand will5e exploited.nttpportSam are brink buriedby the bulldozer
to the rkht of the main Imilding. In the Thb wM ueomplbhed during the initial Jur-
,.enter of the emr_wb located the beldnning raying and mappin8 for the hue compl_ and
_nud_eflon of theIHneh and boding ¢omphm. b the mul_ ol geophydeal nMly_b of the
0110 Hpply vehJeJeb Men beb_ unloaded luuMurface strata within the crater. The
wbib another b lendi_. A third pad b trntldens _ for drilling and capping u test
unoccupied. K eentrail.ylocated_ervieetower well in order to cla_ the c_,tent of the
b being muamabledin the launrh eomplex, pothmual fluid end to mtobF,h the "in-the-
Note the _ with Ud_pi_g _,_u wall" pr_ure. Thb phuo of the operation

mplx_1_ ma_or _truetm_ dudn_ u, viewed u n tWO-humjob. Oneo thb tMk
|_u_a8 and mating _Uvtt_. To the right b ueeompliuhed,the opemUng prepare of the

Io_u_l dam maintmumeo du_. _ gwthmmal fluid will be utl]lued is u power
have been ereeted from nine p_abrleuted unit sourer 'o drill • _ a_l deeper well. It *
modu/m. SlXtetfle task area, for building b xmumed that _ equipment till be
eonsh'uetionw_l include: provided to recover ell msontisl mineralsand

(1) HHling lure from the fpothermsl fluid. A_ this
point in tho exp]oitotion d lunar geothermal(S)Ircinsorme.t

(8) lJoldM end joining power, the operstiomd femibility should be
(4) Wdding mtge. Further mq_nslon will depend
(8) Outth_ upon lunm_base demends end the nature of
(6) Phmdespaying the fpothennmlfluid.

Plufle epmytM to aehievepreMuri_, joint
intMrity b eonuidered- fexdble lightweight gm'vh_ Aru and _/rq_pmnf
twhnkiue for _ th_,e preuurir_ malt,
once physical |oJning b completed. The plan. The equipment end maintensnee ares for
tics industry his the amiability of dave/aping the lunar base b shownon the risht in figure3.
,, t4ehnkluefor spraying plutim in • vacuum. The sm,dl units ere amen8 the ff_mtpermenent
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M_ AS _ n_:scm_cE ON _ MOON 269

facilities establi_ed. Initially, only two units (2) Liling quarters win combine the rears-
rompri_l a smell workshop where equipment ation area, _leaping area, rest area, and food
components were maintained and repaired, preparation and dining area_, It, is pc___ible
while the other served u a life-._upport shelter that each major facility will also contain a
_mtil the main shelter was completed. Grad- retailer life-support station for use of each
ually, the fae'flity grew to nine prefabricated respective work crew.
modu_r units. The workshop would then (3) Adjacent to the living quartera _ll be a
provide t_rvice and maintenance for all heavy hospital and dispen_ry.
work equipment such as bulldozers, ddlb, (4) Communications _dll be a very important
cranes, trucks, rover_, and service and msinte- function fro.-work integration throughout the
nance space suits. This facility may contain a lunar base. It is visualized that the main life-
smell concrete-processing plant. The power support, station will contain a central work rite
supply for the lunar vehicles will be provided control center. Eventually this will become
by fuel cells. The water produced by these the bs_e operatin_ control center.
fuel cells wmdd be removed from storag_ tanks
on each vehicle and stored in the service area MINING AND PROCF,_qG OPBRATIONS
for urnsby the bess complex. ON THE MOON

F,xploitAtlon of lunar mineral rmourcw will
Lfte-SJq_wf A'tat/on be in proSrem concurrently with the aetivttie._

The main Ills-support station will conUdn the which have just bean dmeribed, k_ure 4
fono_4ng activity areaa: sho_s a concept for open-pit mining of minerals

(I) _bteegeael/_feqW _.-.-Sueh arm wm located on the crater rim. The _ vehicles
be provided to isolate modules in the event one shown are multipurpose unite containing life-
is penetrated by a meteer, support cabs. The vehicles pedorm the inte-

r, _ '_ o _,
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_0 BXTRATERRlCSTRIAL RReOUROB8

grated funetion_ of drilli_ and loosening the (J) Mhterulhoppers
ore, Rradin_and conveying it into a enmber, (g) 'l[_wk_and trulieru
and then IoadinK the or_ into a transport From time to time, ore uampl_ for minend
carder. The ore-procesdnl_ facility can be _" will be eoLt,_ted_t the ndning site to
,een on the left side of figure4. OthermininR, easy.rethat mitfltk_o|mtim_ um t.oaeenmttecl
site task. not _hownin the fl_tre that maybe on the hi_eut gradeore deputies,A ttpaee-
requiredareoUt]bleda. follows: nat|tedlieologtstis uhownin the right_nler of

(!) DrUifigs: thefl_tre performil_thistuk.
(a) Setupandu.._qnbl.v Aftertheorehu beetsmined,it istmmported
(b) Drill monitoring tt_ the proeeedngand extraction facility.
(e) Geoloziealsu_'ey _re 8 ahnwa a proeeedng u.d extlrutimt
(o3 Drill _ recovery facility prinmrilyconcernedwith the reeovery
(e) _ and data recovery d OXygen&ndh_'drogen fortreeu rocketettj_ne

Bluetprepartt|on hid and life support. Other typce of extre¢-
I_ Bitting tio:t proee,,_ will be requiredto redtteeore u)

(_I) Addltiond mlnll_ euplmrtor ex_vatl.ll bade inl.end..itch as lJrOll, Idtllnlntlln+ ald
equipment: mqlt.edum, htrution of It'ueefromminecslm

(a) BuUdomr_ was ¢onddered to be a proem simUu to thee
(6) _";_p shovels _,rdlll_ra imedby theoil l.duutry to fmetion_te Imtreleum,
(e) E_'thmovm The gsta ndxture is eoUeeted lit the utore_
(d) Conveyorbeltsmad/orhtlekets _.ku, which nuty be eitherfixedor mobile,
(e) R.ek enisbem The upaee4tllted workme|t mn lit the fore-
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IIr_undmay be _mpletlnll the _nnoetlonn of febriestion fe_,ility .411 be espmble of menu.
s hlllh-I:r_ulureIludi.e h_dinll to t eryulplde fseturlnll new preRurla_ mhelteru_ well u
fseility where the lie i,_liquefied end leered in reldeeentent _,omlmnent,ifor bm mpllpment,
tmderlmmtu:dator_e t4nk_, The imr_ble in_many I_l:e_t_, the munttfe_,turl_faell|ty
tatdr_,,tq,n may be end for the purpoR of millht be romdden_lu,, i x_llWrmode|_hop,
_,_dleethq!pr_ipitate_ and uuldinuht4e,which bet,au_e marly :_e_"equ|lmtent ltem_ vo_id be
will be red._,d h.v other extra_donproeeum 011e._:f.a-kitid_lU_,|e|.purp_ue_11dtu,Thb Ixthe
to u_u_fulnlineruls, An eight|on of thi_ type hint atep |n Illex|m|ahql the _e|f4uM_.iel:ey,,f
will r_lUire three to fo_lrmen. the hmer bun t_n:pl_,

When the minlNl and min_rsl ettr_etlon
rup0tb|lit|wreueh s Iwe| whm pure meteb CONCLUDINGItilMAItK8
are available, theira febriest|on heility for the
nlilllllhetllrel_l'elit.Vl_oflqulpment_411be In l'olldul'l|llllthe llllll_lllli_ Ill ll_l_vjlllll

The n_'llvllyemph_Is_lInthl_fill_11'eInthe _o_lldbelolmd1511._uldnotbel_llrorn_dby
f_brlealloui_du_m_bl.v,,fr,_.k_lv_l_l_for theprol_rm_n-_llllpm_trd,,llom,ldl_.'Irhl_

hlrther:_rlentifle'ld_ helenl.,:texPl°rat/°nroftSe:°Itvrl:_t_h'_ canbe.un:d by extensivepluntd01_d .end_|: addition to eWl_tn_rhqldudsnof _lltdpment. AJ tl num.
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2T2 Iox_nA,mnn_nuAI, uutm1_illal

mllry .f mun.eqttipmelttS_l.lre.toitt_, .ix 0tt,_i,_r ICimh.blmd obmrvstorim will hive the primary
il_U I_llttWrliod A_Jd_Itthe N4fOty lit lliilt |it the reo|lOll_b0ity Of ollelfll _ slid llti_lh145[tlillll I_

iillllr titvironment are: rldistion WSrltlll[fl_lit411t.Tliili wsrntnlle_t4ni
(I) $11st_li_ts wilt Ill lllpyod111141the ifltqlPst4d fotitltitmteli=
(3) hire .iqqmrt lions nehwork, Titrowih iil_ned etllet_olwy
(a) T,_I., veilieie., led ,mpl.m eqliilllmenlt freqtlelieleu,idl 5Mo l_PrnUlilielwilt be in|ornted
(4) _ild|st51ll wilrllili_ #yltt.lll Ot untiellmtedili¢,relmpiIll irsdllitltllt levels diit
(_i) lldelt_Ited ¢_litltitlli&i|i_)li#_ tlil_ INi41tllre t4lllilNrsry smumtlolt(if exterlml

(_1)W.rk freqUenelm him olmrstlon.,
(6) _lllel_tlt_y hNPqtlpltr|0s All tlllglltSt4d t,_Olliliitiflteli¢iOlll Itetwork ill

{01 |l_l_Ol'lllSllL_llelpilbility ¢,onddel_lNentlul to ere hmsNUl_l_O olmrs-
Itlthe next 90 ymure,epileemuttswill evolve donn, 10i addition to omeqlent,len menthmml

in50 weil.nqdne_redfunetionldsulitll wifJl slNvo, sill IlliCit work l|i_!rtilaslihouldbe ItNnll-
intqilvl_i life.mlPl_t iyntemi h&viti_ s mini. torld ill die _ Mntrid t,ont4'o|, An mlm
m.nl ,,f i_ hi.is' ,,slmblllt¥, 51sn will relldll_ oxt.nd_l explorstion _tivld._ ,wet die lunir
sdllllt 50 t.ho wol_dlt_ liw_r_lillt;lit illlili_ this StlI'_S_P, _mmunl_sdon wldi dine exptorlnlt
_illIplttOhl, purtllm ally be msln14dnodilmt viui IOB_ll

T_d., veltirl_., snd .upllor_ eqiiiplnent will rd_ endliter b_ lunei'.orbitlnit_,uut|rnilniestlOll
5. initi_li.v d..ilmed tu miildutll_l their _ltllity .stdlltw. It i. vbusllud that Insll will
,111 tile Osier stll_see, Yet, k_owlnl_ IliSlt, he lielwig$ Mid llll_dlitlt_ti _leM .steHitel by .wylie
W_J _114_ Iliesll_ of ttt_i_l t_1011_e_Ntivo_ _ur Yeh[_l_l tStllie_l_ _rltlli Slid r$ttlrlied to tits

Imi'pa,m_h,r whG'hthey were list |l)t_Ptld0_, lilt lultlur.bsN tN_ItIII_HKo

that, Iw ,'ell ,_,_41ildl_ll IttSX_llitllti Ilill_ltill Whllt _s lltllUiS by |tt_OMtiSliL_O I_ltlllil_lityt

14111't,l_llll_, .%llti'i Inhlreltt _l)_lty 141|lit- Tltll ill i 14wilttills lltNlll dlthmliit dillf to
IWO_.'_'_.l.d ll_ii!_llill rl_ tits tmeXpelited I. lifll i_llitttlle dl_ipillll, Wlllli illplild bt
lUlll'li Ilrl_t4NitSttlr_141ttto ttlPlllt, tt llllSt_l the _spll)ilit_y of lieOOIllllUlhtnll

'|'hl_ hlllsr rl_Nll, h lalx_tu_ lihowli lilt tile dll I_lllrsl ilqldru4Plllluitxl{UlieliUlmu| wslklllll,
stiller Hill hi I_llt_t I tit ¢_UIl(_tlUli wills rllllldnll, Imnillhlll,ellmbhlll_lltmidhll, drivitll,
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