
·r/J s:z3 
, ~/ 
;f tf'l 
/é??t, 

(l/1~/4 { 

A REPORT PREPARED FOR 
THE ASSOCIATE DEPUTY MINISTER 

ENERGY, MINES AND RESOURCES 

PROJECT NUMBER 2-5935 

AUGUST 1986 

REVIEW OF PROGRAM DELIVERY 
SURVEYS AND MAPPING BRANCH, EMR 

ANNEXA: DETAILED DESCRIPTION 
OF EACH DIVISION 

mszadurs
narrow black



SUB-5U MCT!Y!TY 

1. PR!MRT POS!TlOHAL 
REm E!IŒ STSTEN 

PP. DDIJCTS/SERY!ŒS 

:t.1 Estibl i sh1e-nt of the 
Pnury Horuonul 
Reference Systt« 

: 1. 2 11Ja1ntenanc, of Pnury 
Horuontill Systu 

:1.l Hiqh prec1sion s1h 
stab lii ty o1nd crust•l 
1oveae nt <:urvns 
learth avna11 cs , 

LONS TŒN OBJECT! 'IES 

: Cot0letion of th, 7000 points : Input: 
: networt by 1188 

: ICurr!!ntly 6850 points h•n 
: be!n estibl1~h'1J> 

: Hfter the coaoletion of the 
: pnury horuonhl systt1 1 to: 
: es t abl i sh i rel,ü1vely sparu : 
: h1qh ucuncy horuonu.l 
: ccmtrol nehort ta s,1,tîsfy 
: th, needs of 6PS users . This: 
: net•ort w11l i nclude sptcuJ 

INPUTS/ OUTPUTS 

: stations for 1on1 tonnq &PS : Outputs: 
: satell ite orb i ts and tnns- : 
: 1ittinq s• tellite data i NP- : --fforizontil coordini.t'5 and 
: di.iteh to users stilhons 

: Ta drnst fy contrai i a n­
: q1ons in responu to local 
: require ■ ents. 

:Ta rnsure by pertod1c tnspec- : Inputs: 
:tian ilnd u1 ntenance that tbe : 
:destruction of survey urters : Pn ury Horuontal syste■ 

!i n hiqh nsk •ren 1s 11n1aal . ! 

: Ta 1on i tor earth crustal 
: 1ovetent for the Eirth 
: Phys1cs Branch ilnd othtr 
: •qencies as requ1red 

: Outputs: 

: llainta1ned systH 

Inputs: 

: - ijork11lan 

P!IOCESS 

Edablish ■ent of first- order 
stittons il ibout 80- ta 
i ntrenis by 6-••n p,1rues 

: us1ng Doppler iad GPS aethods. 

: l'lainl y ln N. V. T. - urcrdt 
t ransporhhon used alaost 
ucl us1vt ly. 

: All 6?5 ■ori i s urrtntl y done- : 
in-houst. 

Inspect i aD5 of honzantd con­
trai stations toc,ted 1n 

: settled arus 11nert the like­
: l i hood of destructl on or dis­
: turbanCl u hiqh u-e done on 
: t he grouni by a 3-un party. 
: The oarty sets refff'taCI 
! 1u-kers aiout the uu 
: slitlon , urt:ff t a quard 
: aqainst fut11te oblil!rttion. 

: local tri1nqulation or tri-
: lilter•tiet11 ntt ■ oris conststinq 
: of ibout 10-15 shtions ,1re 

■ e isured nry precisely ■ith 
: EON equ1paent s11cb •s h nqf ­
: auter Ill. 

PROOP.ANNEO OUTT'tJTS Allll co:;r !1" 0001 

u 
SURYE'IS AA O ~AP!' !N6 ! RANCH 

6EDDIT!C SURl'H O!Y!S!CN - CUR RfNT SITUlH!OI 

Cl!EJHS 

am. a.1a1 maa 88 /81 amo : 

PT 15.â 

la-hous~ 50 50 30 
Contn.ct 

Sdory â.O 
0 1 N 3~ 
Contract 89 

Totd ll07 

Rneau! 

t Nuaber of 511tvey points 

Ilote: S89 1 contru:t us for aircnfl rtntal 

PT 

Ia-houset 
ContrJct 

SduT 
0 l N 
Cont ra.et 

Rn111ue 

55 

BO 
42 

122 

t Nu.1ber of s1,rvey ,outs 

PY 1.8 

[n-house• 20 20 
Contnct 

80 80 

30 30 

30 : 

Dit il l'b.naq!nnt Group •1 th 
control sutv!y users u 
the end clients 

Data IIJ111iqennt 6rou11 ■1 th 
contrat survey users as 

80 : the end clients 

30 Principdly 
Euth Phyncs Bnnch 

: Provucul survey1 nq ind 
: upp1nq orqaniuttons 

: Sur vey"i \ Napping li aison 
: Co111 tttt of th! NIH 

: [n ierdf9ilrttental Coord i natinq 
: Ccu 1lttt oa Contra t s Su.rnys 

l!CCCSJ 

: Provincial surveytnq and 
: u pp1ng org1nuations 

: Pr i nc1pall y Earth Physics 
: Brind 

- - - :e.q~ NC-,e: Par!iateftl-lh Il ~ ---- --- - -· - -~ --- ----- - -: --- 5,lory --- 70 • :-Other clients 1ncludt: 
-fiC 

: Dther aqe■cas for spec1 fic 
: pro1ects No Bruns■ 1ci PollN!r re: : Special teil5unnq prieuutions 

Nact1Couu Dill : are td:!fl to iensurie vtry hiqh 
8.C. 6overnaen t re: : accuncy (t.q. ttteoroloqiul 
Bennet Du 

: Outputs: 
: cbservahons taten tn il.n 
: •1rcraft fly1nq alonq t he line 
: of s1qht siaultanieously ■ ith 

: H1qh prec1s10a ausuruents : line etiiS1U"e1tnts) . !!usure­
: aents by 5-ua puhn irt 
: rrputed ever, fu years ta 
: check crustal ■ovuient. 6PS 

i s no• be1nq 1ntrocluctd ,1nd 
uy '.iiupphnt EON 1n the nur 
future. 

0 lN 18 
Contrtct 20 

Tohl 188 

Reveftue 

Only p•rtiill O, Nu cttarqe-d , no sdu1es or over­
hud. Eil.fth phys1cs honver co1pfftnhs by pr0v1dinq 
grn1ty vil.lues. Stt ttH 2. l 

t Nu1btr of survey po1 nts 
Moh: S20 K contn.ct •u for urcraft rental 

-!ft11 8ruas•1 ci Power 
Co111ss101 

-a.c. 6overnaent 

PP. IYATE SECTOR Sl:ILLS 
AHO ABSORPl! ON CAPACITl 

ii!J PL!CAT !OI 

: 6PS ca11i1b1lît i es currutly : Mone , it i s the undate of 
: h10g develop!d by the prnate : Surnvs \ lla0p1nq ta carry eut 
: sector. Thre, fi r ■ s 110• hne th1s tt0rt 
: 6PS cao•bllities and •s uny 
: as 8 cculd have ttns capao1-

tity i n 2 yeilrs tu,. 

The Seodetic Surve1 Oiv1sion 
i s 1nvohed 1n 6PS contrutinq : 

: on a tru.l bas1s 

: Ail helicopter serv1ees are 
! contruted out 

The pnnte sector hu the : None , it 1s t he unditf! of 
: capabtlihes ta Cilrry out thts : Sc.rveys , Nipp1ng ta cury out 
: 1t0rk. th i s 110rk 

: Only a fe-,, priute sector : None ils Earth Phys1cs Branch 
: fir ■ s have tht shlls ta carry : depends on 6eodetic Survey for 
: oot hiql\ prec1s1on long : this service , as do othier 
: distinct ttisurettnts . : aqenciu lfhen tht hsts arise. 

: 6eodetic Surny ttqht ban ta 
: l end speculized equ1p1ent ta 
: privitt sector firn and 
: closely supernse aeasurettnts : 

FU TURE PL.AHS l 
li.PACT OF TfüHOL06T 

The ■ork proqru hH been eut 
in hal f 1n tY 85/86 beCilUS! of 

: budgetiry restra1nt 1ei1sures. 
: Th e curf!nt lnel of ilCti 'tl ty 
: is eipec t ed to cont i nu,. The 
: present pos1ti cnill systet 
: ■ Ill be coaoleted 1n 19118. 

: Futur! den51fication •tll thf'fl 
: be a func tion of ustr ne!Qs. 

: Establishaen t of Active 
: Central Points (ACPsl 

special shtions by 1'1'90-92 
: ta hc1lit1te GPS •chv1ties. 

: Onqoinq uint,n•nce 1ay 
lessen ils brS develops . 

: The ,1dvent of 6PS •il 1 i a 
: ■any instancn reducf costs 
: and i1provt ,fficienc1ts of 

ISS UES 

: GPS i s ln He dev , looaentil stilqe . Accurac1es 
: of GPS u-e ~ot ftr ■ ly conf i raed and ■ortinq ■ et h ods 

: are not fir ■.h t"Stiblished. This ■ai:es contractinq 
: out iltld 1cn1tonnq d1fhcult. 6PS surveys could 
: h011ever oe cœtr.acte-d out r ou tlnel y ii5 ear ly ii5 
: .as Acrtl , 19S7. If contril.ch nq out 1ncreases 1 

: re,1ll0Cilh01 oi stJff i s nat expecte-d ta n use 
: d1ff i cu l tiM. 

: Contn.cuaq out att et !)S -.ere ude 1n ti 78 but 
: th! resuits 11ere net ilCCeptable. 055 contractinq 
: gu1delines a.ide 1t diff i cult t !l unn •t a 
: iidequ,te pay1rnt aethod beciust the quilnti ty 
: of ■ork c1n.not ~e preo1cted . 

: fhe D1v1s1aa ■culd be ■ tlling ta contract out 
: but the tethoi of piy ■ en t · i ssue aust be rnol ved 
: • 1th 055. 

Se-c:iuse of tht hiqh deqree of precision requ1red 
■ hich nrcesstt il. t!S spe-c:ulized skills, the 

: Oinsion bas btf'fl rtluctant ta contn.ct out this 
: surveying openhons. However : 111ori. Nore to the point, tbe ilqenc1es requesting 
: 6PS •ill not be ippliuble : q!Odet i c. suppcrt h.ve been rtluctant to rely 
: to ail situiltions. : on pnvah hr ■ s for these closr-tolennc, 

surveys. Altft"uhvely, lfhil could be iCteptilblt 
: In additio1 this w1ll ooft'I the : ta these ilqft'ICJH ■oold be for Seodetic Survey 
: door to prtute stetor ftras ta establisll the l!il.Sute ■ent uthodoloqy, carry 
: ta carry out tba .ark. out 1enur!~ts the first year ilnd contract out 

s.ubseauent IIDf'i te the pnnte sector. 
: lt • i ll not be possible 
: to 1ttt il.Il survey1nq r!qursts : Currently only 0, Il 15 chuqed out ta cli,nts 
: becius, of budqet•ry cons- : no salartes are charqed. In effe-c:t clients u, 

trunts. subs1d1sed by S!Odet i c Survey. 

:------------------------------·-----------------------------------------------------·---------------------------------------
: 1, 4 Estilblish •nd 1unt11n 

EON Ci l 1britlon li nes 
!Cil 1briit1on of nu li n es lnouts: 
:as requested by the provincul: 
:qovern1ents ilnd rtedibratJon : -Eustlaq Ci1hbr11tion lanes 
:of eustinq 1 mes. 

:n EDII Ci li bntlon l1nn 
:hilve been esti1bl1shed at th1s : 
:ti u . 

the provincn 

: Ou touts: 

: lleasure1tnt or rueasl.lretent 
: of short bao:;;eilnn lilbout 2 k1 
; total len.gthl cons1st1nq of 
: p1ers set a f"' hundred setres 
: aout. 

: lenqth erasurtsents ue ude 
ta qreit 1ccuru1es tly l -un 
partas uung specul EDft 
equ1p 1tnt svcb n Nekouttr 
3000 and 6eoaensor. 

: Piers art usudly construchd 
: one yur in illvince of aeasv· 
: no ten t by prooncn. Mu 

: biisel ines ar! ■ea sured •nd 
: r eaeasu"o ln successive yeus 
: .Jn t11 sl ibl Il tv u ev1 oent -

then •bout once nery ~ yurs. 

py 2.~ 

In-hount 10 1~ 1~ 1~ 1~ : 
Contr•ct 

Sd,ry 10~ 

0 1 " 55 
Contr•ct 

Tot.! lâ0 

Revenue 

t Wualttr of Cihbr•llon lines 

Provincul qovern- : Prov1nc1al Survey1nq and 
■en ts •1 th s11tveyors : lli1pp1ng org•nuahons 
as the end clients 

ln the Yu.ton ilnd NVf , 

th• l•qil Surnv, 
Oivision ·s req1onal off icn 
•1 th surveyors u the uin 
clients 

11Jus11tetents d1strtbuttd by 
pronncul qovern ■tnts 

throuqn publlutions 

Tht pr1ut, sector dots hilVI 
th! cap,1,bllihes provided 1t 

: hn ucess ta lt iqh prects1on 
: surny equ1pl!1tt. 

: At th, prennt h u no ont 
: fira hn sucll equ1plfnt 
: 16eaft nsor or l'\ekoaeter 1. îl,e 
: purcllast cost for this et:1u1p­
: Hnt is h1gh i1ppro1. S00,000, 

If contruted ta 1ndu.stry, 
SNS "°uld tost lil•l1 
provtde tau1paent ind instruct 
the contriCtor 011 survevinq 
Hthods . 

: Non,. 
: fhe 6ieodehc Survey ·s roh 
: is 1usu.rer 11 recoqnufd by 
: .ill pilrhH 

fo continue cury1ng out 
th1s •ort 1n-nouse. 

: This FW1cho1 •lil likely 
: Hpind ta 1nclud, 6PS 
: tili~rahon linn n well. 

- -----------------------------··---------------------------- ----------------------------------------------------------------------------------------------------------------------------------
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1 contrictcn . 
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1 t 
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1 Ttlt priuh u ctor l'l u th 
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1 in 1h r nOfth ho Ct~• , topprd : 11 t 1bl11ti I brnc nit.on ol lhl il t cl l1n 11 . 
1 untll ll'lt h,1lp011tnt ll lQt 
I of 6PShu h r n co1phltt. 
1 : &rs 1111 0!10111 , 111 h l u lt u Il or tllO H trH 
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1 t d , bli~h u nt of rthrtnu : uu n. 

1 c,n not prcc u d • 1tn 1h11 
: .ork 1111lll 1nOdu1loothtr 
1 co11 1t u nh 1. g. ICA'/0. 
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1 ,y 6todtl1t 5ur H y 

: llhHI GPS • dl b. 1i1i t d fo, 
1 t111 1 ,on , lt n 11 pt c1t4 
: th,t uortl prnd1 u ctor 

l l ont . [ lf thPllr11 u8r.111cll 
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1 to u, t ,Il su,..,ty1n9 rtqunts 1 
1 huuu of b11d9tUty c0n1· 
1 trunl , . 

l lh1 , d,rnl of GPS •Ill ttdYCI 
1 cosh , nd 11pro\ t lh t t iti· 
: cltnctu al 1urv1y1n1 09tr 1· 
: tio.,~. 1/,111 b tl.J,.r,il lt,1 

: 1111d lo ut . ~lhh GPS u u un· : 
1 H Iii cenlidt ~Cf 11111\ ID (D l ·: 
l p.r•11on t0t on 11nt1cn 1I 
l nl hoJ , !Gr , 01p.r . l 11t r,p1· : 
: lltion not lw . oul11lt ,,luu : 
1 6P5 , dl c; fa lt,r 
: docr to priHl t \HIW ltn\ : 
: lo urry Wll tbu ..,,l. 
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3. Sl.fH[fl[ICIAl1 
POS1110NAL 
A[FEREltCE SYSTE II 

1 1 
ll,1 Surny1 for t h, -.t1on d I l1 r11, 011d to To,ot'•Pll i u l l l1p11t 11 

ll•PP III Dth l ut I Sw n y pl 1111 . 1 
1 1 · llorkphn1 
1 1 

1 
1 
1 

10..t ,uh 
1 
1 ·Sur u y cont r ai pout s •n• 
1 coor , 1ut 11 llll 1!01!1011. 

1 Ste on• · 111d l01ttt'"1>t dlf 
1 con trot ,nor u oahl • ur tl u l 1 1 
1 u, utt,1 1,1114 •r I urillf 1 
1 of 11thod11155 , Dopltr 1 6PS 1 

1 EDfl tr n1r11111 Il e. 
1 
1 lort , lu udu4u htttU ht 
1 ol t roudpoh h f0t , cot o· 
: ,,.,111 . P'1l1H u r y Il 

: t in froa 2 to 1bout JO 
1 ptrlOU . A1rcr 1fh 1r1 u11d 
1 t n ,ulftt lr f0t 1upl u1111l. 
1 Sht1on1u1 11ull r 2to 
110 h ,,u t. 
1 

" 24.3 

h ·huu• m 100 100 
Cantr1et 200 

Sllu, tOlO 
a Il 711 
to.tuct lit 

Tot d 21" 

R1u111t1 141 s,41roaiopo 
47 fr ot DMD 
l fr0& EPI 

1 h Mltr of 11cond1r , 111ntf 1Uti o11 uhlll hl'IN 

• Contuct u ou11t uclufu UU I for urcnft 
1 n ntil 

I·····-··--··-·-···········-··-··-··-······--··-····-···----·-··-·············-•·-••·~-··················-·•···-··--··-··-······-··-·· 

ll.2 Surv1y1 for h d1r1 l 1 1o u t,bl ilh n lt1 pur pou : hp11 u : 
pro4r.111 1 control 1t 1t10111lonq 111• 1 
• ru dcon tr ols tn lb• : r o1d1 , n, 1111111tC110 ••• · lfor kplu, 

Yu koD • 1111 1 1 11 lt\ u1nu u d111lop N 11l 
• Surw1y pout , lor : occ11n 111d 11 rnpou, to 

11ttl u 11t1 Ill lh Juko11 I Jou i AHdl t1 pnud tllrou, 
, nd tht 11111 1 l t l1011 co111th11. 

1 
1 
1 Oll t pu ts 
1 
1 · Sur~ •l contrai pout , ,n, 

toorhutu lllf 1l1,d1ou . 

: Sun• ~• 111u1ll1 1noh 1 Ut 
1 Uloibl i 1h H At of u cond· , n~ 

l lo,tr ·ordtr contrai' '°"• 
: ro• d1 , nd 11 11 ttl u 11t1 ln 
11111 Mon udN~T. 6PS, 
1 009,Jtr, 155, ad(Dfltu-tr · 
1 u n, H IIIOIII Ar l ll\lll lfl• 
1 qu1ntly. P, rt1 11 11111 1111 
I n11 1btr 4·10 pN' IGnl tnd 
: 1t , 11on1tr1 111111ll12-IO h 
: , put. 
1 
1 

" 
l11·bo1111t 

Contrict 

Stlaq a,, 
Contr ut 

lol • I 

. , .. 1111 

210 100 70 

1 11111hr of 1teond'1 f 1111n, lld lOH 11hll l h ll 141 

1 
1 
1 
1 lopo1upilll c Sunry 

200 1 
1 

I Prov111cl 1l 1uruy1,11d 
1 U P,IIIQ orq .1nu ,tton1. 

1 
: Cost 1hnn9 trrtnQ tttnh 
1 tr i II pltcl ■ 1tti Albu h 1 

l 11,111lobt , ncl Su l , tchtllA 

Sll!ll u ll t d b, d trptrllllt ll 11 
cantrut inq 01.1t !SS 111ru11111 
,orL 011t of l ccn t rtc h l t l 
to dl h r n 11lh U ri U ctph4 
for 2 toa l rtch but th t y • tr t 
hl o. ,p,cs , nd t h, r u 11l h 
froi ltontrtct •tn not 
, cc , ptN 

f rG!. l u t u t u 1nly du t to 
, lll t lul of rtll , billt1 Gf 111, 
l t~IIIF U nl 

1 Con trutlrit Ooppltr 1ur,111 
l /ln ,,o~, n u t11fut0<y 

1tuyprov1ac11 conduct 1111 · 

lu 111r u ,1 • dlLJll\e&tion u 
I VOLdtd Hlrouqh Q0Cd ,auu · 
11 1ut1on1. 

155 iur, t11 nQ at ltlod • Ill 
1a1t l1ltl1 bt rt-plutd bt 6fS l 
,t H tlnq 19!7. 1 

Il u t1ptcttd thtl lht 
lht Bnntll •dl obl,u 
d!~1t1 l u pp:1 nq 1nf11r a.11 11n 
Ir e, tht FfO\tnUI ID lht 
ful ur r 1nd t1 , ru111l S118 
1cu l d prrh•~\ l\ Sl st b) 

1 co:icM tl nQ \ ~~plettnhry ctin· 
1 t rc l \11/'Yrp lll f.1Ci11l1t 1 
: prc ,1 no . 1 h ?p r.q ~rOJf U ~. 
: H,i\ .. Lit t ri~ll 111 lht 
1 , , u !.btlil) of Fflli \llU il 

: h ff)Lr,~ ~-Li U 1n~1,1l Lnlo 
: lht nd1 01ul .u~p nQ d,t , ~,~t : 

: t.qruunh .. 1th ~i.:: ,1 nct1I 

-----····-·······--········-···-·-··--·······•··············-··········--··-··-······················ ············· ··--· -•· ·······-··········-·-····························-·--··••···· 

1D I fdtrd t QtflCl n 1 

1 tuuo,.i1t1 n of 
tl'l1 NIIT ncl tti , fu ko1 

l L1u 1on Cou 1t111 for t l'II 
: Nllf .i lld tl\1 Mali 

: lt11 ,riuh u ct cr nu 1~1 
: 1,p ,r llu ta cury 0111 tt11 1 
1 • ~rL 

1 Non , , Lhtl t d .orldon1 
t by tu t1t0ful IQlntllt 
t l1111011cou 1ttn •-01d 
t dupllUtiOft . 
1 
1 
1 

Il l i h pett~J tl:..t tl,nt 

,n h1lln •d l nrnt i.•II) 
~t O rt1 ~J IIJt Lt lt, i UIH . nd 
lht h.l o:i. 

I··········-·······-········-······-····•······-··---·······- ················-················- ·········•····················-····················---·············---- - --- --··-···········-····••·········-······ ··········--·······························-···-·•···························· ··· ··--···~····· ··-················-··············· ·•·••·••····-·······-· 

:l . l &roity Pou tl011 1flt l lo ruponf to t ll , "" " af 
tl h 6toloq1Cil Sur vtr l u tlCII 
1 

lap11tu : Dtltt u ullon of po11t10fl •n• 
: r ln , tton ol gr n t l y ,tc t or 

·&r111ty , tc tor 111n1y ,oin ll / 111r , t ; pc1nll bt !SS 11 thod1, 

, -
1 
1 
1 
1 

Il 0. 1 

l1·nou111 IIO 270 200 
Cont r1ct 

S.t uy l4 

a" ll 
Contrut 14 

1111 , 1 77 

Rt , t n111 ~Frot [PI 

• Nuahr of 111r u y po1 11t1 
11 114 l contrtct •U lot ,ircrt lt rtt1ul 

S.ol oq1ca l Sw u y l rtnn 

200 200 

Pr Gbl 111 li l ll praolt uctor l llon1. 
üllls , nd 1qu1p1td i l 
155 u l ticd1 11ua. 

-.~,n 6PS l1 11 nd for 

t t.1 1 , or k, Il LI • •Ptcl t d 
lh, t u,rr.t pri,.tt r u cur 
l u u . ,11 hnt ll'lt C1pn1llty 
h Cl/ty 0111 l~i1 •DrL 

1 Tti1 i d, t nt af GPS • Ill rt~IICI 
l COii\ , r,d i, p•t ,t lhf tlft · 

t citnct u of l 'Jf"11"Q c~ er • · 1 
l l ltn ! , 

1 l,l odd1ll ;ll t•a, 1111 c~ tn lllt 1 
1 dJ : r t(I ~tt .i l t ,tetDr fu i\ 
1 to ciuy . .. t t~n ... n . 



;t l ,co111. 1 
su~vns IJIO AAPPIII& &lili)i(Jt 

6EIIMflC Slli'.'H OIVI SIOII • CUliRfl, i SIII.IATIO. 
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SJ&·SLa-.lLIIY lfî 

4. 6EOtETIC 
INF ORi\ilTIOIII 

PROOI.CTS/S[RY ICf S LDli61[RIIOIJ[[TIVl5 111ru1s,ourPurs 

: 4.1 l), t , M,l,,u' i.d J111t u nt: lo< o1pl tl1 U "'1t il1 011 1 lor I hp11 ll1 
: : UI u h çr ,il,4 N,t1 aa, 1 1 

• 11.ACSl i d)IIU l tnl\ ' 1 Hotuant d Con tr ai Mt l •Orl 1 ·Haruau d CQtlttol 41U 
111ttqr , 1t01 of Con tra i 1 1n coop1ru1on 11 10 tf\1 1 

IM l •or •, 1 pr0•1nc n 1, 1181. 1 · Cuo11tlf pr04r u, , nif 

1 ld JUltlttl 11 lhd 1 
1 • Pr1 u ry ut ■ort 11 
1 tuu t ully co141ltlu 
1 
: • 51Co111 ara tr pauts 1 011tp11t 11 
1 '1 t"' ll1,111d t111y t 

l1ppr01. lO, OOO ca1tral pt1I ·M11,1U t 411Gr1t0tll &I caatrol 
ll0,000 , ,0~ 1ncul pl l ll point,, codid tnu FtqlOnt 

1 .,,, coaurunu ulrt ci n 

1 

PROCESS 

0111 proc n ,11, 1noh1111111 
1111 of , o,1111t1ut d ltut 
l ~l,! lrt 14Jll lllU( 110041 ta 
ptOO IICI 'hll 11(' katltOIUI 

'°'1llon1 u 1 1111 ut111. 

fll u proc tu 1110 unlvn 
data 11tr1ct1 0A Ire , r1cord1 
ud Cfllln rs10t te coaJut tr 
r u ddlt Ion . 

: S11t11l 100,000 pro,uc u l 
1 paut , l ll lt ~. tlll t4r&ttd o, 
1 t111 prowuc n •li• tilt nui · 
1 h ne1 al 61oct1tlc Sur u r 
1 h U Jor anC1thi in1I 
1 

1 

" 
h · iou t• 
Contnct 

Slluy a,, 
Contr&ct 

Tat i! 

hon111 

PII0611ilMEO OUTPUTS UO CDST U '0001 Cll EIUS 

8:1/ 86 86/U U/81 H/19 H/90 1 

JQ,I 

1100 22000 

lll 
llO 

"' 

1,000 Tht ,,011nc11 •Ill bl 11YH 
thl i.11 for u110• u,, 1111t 

Ultfl . 111 uuu Oruo1t&I 
1 t OAttol tnfor 11 t101 t/lrou,1 

tbt &tod1t1c S11rnr c1t • 
h •l 

l·····-··-····-··-····················--··- -···-··--···---··--------------------
1 

·IAYll88 •d•••CI I Jo c0t, t 11t l iJll\hfllt of : lap1111 
,,.,u , t10• of th Il l■ 1 th, ,r1 u , , Vtr tlUI Contrai 1 
l arU A1t11 un Vtr ticil 1 .llt t ■orion11119d1ha 1 · Ytrttul control d1t 1 
o.t111 1 ,, 1992 . 1 

1 I -Co11111t t r pr01r u 111d 
1 Jo rtndu dl n11t 11t d1t1 1 1d1111htnl 11Uod1. 
1 n 1curatt 1n4 u u 1l11I 1 
: f0t llltfl . 

1 11ut,11t 11 
1 
I ·MJ111,hd nrtiul c0tttnl 
1 101111 

1 Sl 1\ l1r to tilt u a, 1 u ctpt 

1 l/lll tltvllht d1t1 u ittnt 
1 hn41H 11clu11nlr. E~hn i 1 t 
l •l , r 11t11l ll OAtG1Utrllll 1 
1 bool dih to CQ~lltlf'• 
1 rudnh fou . Shult H _,, 

1 h u, Clt rttd Oll l ta d1t 1n1111 1 
: uor110u tll11fftct1 of 1 
l llt ld lfllUtllt trron. 1 
1 1 
1 Ali •or• 11a0111in -tl•H. 
1 

1 1 1 

" 
1•·•011111 
Contr 1ct 

S1!1r y 

a " 
Ûlnlr&Cl 

Total 

lnttu 

11 

, .. 
Ill 

0 

712 

OUJPUTSIIOTREADILY 
QUAIIIFIULE 

Üllf'I t ill ICCHI ttr tl ul 
entrai lafor11ti111 tllra1,11~ 
t h6eoc1 1tlcS11tny4d1 .... 

III TEllfACES PR IV~T[ SEC IOR Sr.:ILLS 
AND i1850flPIION CAP ACITY 

~ICAI IDN 

1 C1,i.d1 an Contrai Surv1r I ft• 11r ,,1 u t1 u ctor ll ru I DupliullOtl .i l i lht ,ronae11 
1 Ca,u tttt • lti rtprtnnUllotl I CU GO r outtnl co1p1,1Utl aa1 1 I l 1i 1i 11 l Ot U II U Ubp tfl tlllll 

1 lto, dl Jrounc n ICCSCI but Dnlf 2 cr l flr H CH I u t• lllt , rD 't \ll( U . .. hffl 
1 ptrf or , l &rqt 1ul t catptt· 1 0Aqo111 !Gr unol yun 

1 l i11 co111tt u h1 u , n u t,tio111 I d1111t u nt1t aounr I puticul •rlr tllruqll CCSC. 
1 U U U IIU for th • pu t I tht co19l t11 ly of lht 11 ,uou I 
l la 5 yur1 ■ t lll t /11 provucu ■ould bt 1 
1 prob\ tUIIC . 
1 U1 1t14 litd u N1t lcul 
1 6, oa, uc S11rny . 

1 
1 

FUTURE ~U.11S 1 
IIIPtlTOfHChllCl.061 

ISSUES 

Jhu actt,ltr Il llplflll~ off I Cut,u (0tJ11t1t 10.ul 110oh lt t h1 n4 Gtu lopt d 
ani 1111 bt ca141hl t ~ ly t,81, 1 (M1fturt l i y Sr1t n1 Otu lop,ut, the 

llun n1 lht ca1phtlC111ol 
th! , 1ttl.ity 1 rnaurcn ■ ill 

: prauJ1C11, , nt t nt 111d111try. 

1 

it trulftrrto to kAYll 88. 
Jhtrt1t l l !10unr 011 11110 
tah, p , ,ull ,t,fl lo 

lnl ltfl l t ... u t , llt O 11\ t 
ftl t •orL Jhtu r 11au,u111 ll 1 

1 St.If lt1111ht1 to liô!YD 811 
1 
1 
1 

tont ,.ully bt IOftd to 111, 1 
htl 1111 111111u 111t Sro11p. 1 

D1hutau t10n ■tll h 
ta1tr 1Cltd 01,t l li U·i7 1 

I n t1 ull d ,, h11 1p,ro1. IUO K 1 

1 1 

1 Th ptQ,tlC H UI c11rrutly I Stnr& I fir 11 h vt th up1- 1 fllhrt ll& i 101 11th th I To u 1,1tlt th1 1n1tul 1 5h11 n · uu ,nHflt u 1n2. 
1 l lnol nd ta I li 11t1d uttnl 

1 h t ht UJ 1,11t1ut prouu lltl 

1 . 111 hCOM I Ol' t ll'talvtd u 
1 IGMr-otdtr pauh ut 
1 l 11tqr1t1d. lhtr ■ Ill i1 
1 l naht i tllr0119• ttl t Cu1dl 1n 
1 Ca,nlrol s.,u,co111th1 IIIO'tt 

1 
1 J111Sy1t u1 Dnt lop• •t 
1 VOUf u 1uohtd • 1n tt1, 
1 U, S. ll1tland &toCt tl c Su.rny 
I h t h u t 1U i 1•N nt of 
1 u.,11t1tlanll 110od1. 
1 
1 

1 llilltiu al ~0Jn1 t ht Cotpr I prDVHICU • Ill I II U IU pan i· 1 1d1111hnt1 ., 19'0 ' "" 
1 t1on 1, lta.t 't tr , lllt caapluilr I lll1d11pliu llon, Af111, 
1 of U t lid l Otl l ■ 1111 U t I CCSC 1111 pl ay lll 
1 ,rnoutt. 111111U h prOfll tutic I hporhnt roh. 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 l•hl"ltlhtlo"r OUtf 
1 hui• by 1'11, 

1 
1 Ta dd U t llilll8l111ouru1 to 
1 NAYI qrallfl 11,oa co141htlon 
1 of UDll. 
1 

l···-········-·- ··---··-··············-··-····-···---·····---------·------------------------- ------ -------··-··-·-··············-····-··-····· 

1 
1 
1 

· ln lt9r u 101 of l u ld 
111r n y1 lnt o tilt 
u tlan&I n1t.arh 
lhGf lJOnUI , ni nrt 1· 
ull • t1d p,dor1 1n1 
1ptcul c01911t1t1 0111 
hr 1onrnw 11t ud 
l nd1,11lry 

1 
l lnh1r111011 of ll t ld 111n1 y1 l l1p1,1l11 
1 1 
1 To prawt4 t Cltctl111 and ldYJ-1 ·Hor 11oatli üd Ytrtiul 
i t Gff UUHH to Jo,oqr.ph1· 1 fl t l 4 I IU"VIJ cl•h 
1 u \ S11rny oa III u n~111rtt11 
1 bull 1 
1 
l loproYJlit tKln1ul Ud f ~1,111 1: 
1 1du,0ry u r,1t11 ta 10,t n ·I 

1 ,u t ,u udotry 1111 11 1 · Horttolld &Ad Ytrllul 

1 dDII I 111,olfltl 

l ·Cd1 IIIIGtlllOI 
1 · ht , ,n1ly 111 lncl~dlftf 
1 lnv u tï,11101 ol trror1 
1 -C014111t1l1011 
1 
1 AJl • or l U00lf IA-flDHI 
1 

1 u rt~llt rtd l 11i 1. 
1 

1 11 , i. l lllnt ••h IRh1rnN 1 
1 lntoth ft t t.or h 

1 1 
1 l ·lnp11tforth1p lan11 11, 

1 al Ytrltul fllllfwtJ I 
1 

" , .. 
h-flOIIH OUT POJSIIOT IEAOIU 
c.ont r1ct ~TIFIAILl 

s,1.,, 28' . " 1' 
Contract 

Tota l lôO 

ln11111 

l························- ----········-·-····················-··-·············- ------------------------
I 
14.2C, t 1 S, n1u1 

1 
1 
1 • Dah hH 4t ,tla,u nt I Jo pru11u • hllt 111touut I l1p1 t11 
1 1 lnt ttac tl n ur tlcll 11d 1 

1 •a,11011 11 contrai d1t&b11t 1 · M1111ttd lloruonhl coatrol 
1 Wl lt ll CU CGIHlllUht ltk 1 4111 
1 ,,ovmhl dit & IIIHI . , 1no1 

1 1 · Mj111tH urllul cutrol 
1 1 41h 
1 1 
1 
1 1 Qdp1,1ht 

I -f11II, ~t o11ltd Oih lut 
1 
1 

S1lh1ttUnla,1tnt &114 i&h 
Hlouuu 

1 1 
1 1 1 

" ,., 
b · ll011 11 OIJUUTSNOTREAIIU 
Contract lllAIIJlflHL( 

Slluy ;o 

a" 20 
Coll t rut 

Jahl IO 

ltn1111 

hh S« ucu Stctt011 
to,01rap11 ul Swt nt 

I·•·-···············-··-··-····-······-········--·-··--······--····-··------ - ------ ---------

• All ta u t1 0t1 ol ü t 1, 1 ·l a 111ntun l llè 11putt U t I l1p11h1 1 ru, 111, th pr H .. t llltrll PT 14 

111nt 111.1nu al n cor o I h dtr1 I d1t1 hu contu111111 I 1 •wtout,d ot, •ut ui 1 
111• rtq11111, 1 prt u ry lloruontd , nf 1 · Ad1u1ttd florlUIAtll conrol I U AUI r t tor dt ""U t d ,, h-•011 11• 4000 4000 4000 t oot 4000 1 

v«tlul d•ll uè 5111 1 d,t1 1 11ltnn1 11• or rn i ,td ht, . Contr1tt • 1 
pra 11cl 1p1clll t pra,111eill 1 1 1 

1 dll• 1 · Ad1 111ttd YtfllUI co1trol Îd&ry 440 1 
1 4at• Ollt 111 1 

1 · to proot11 pri u ry nruul I Contract O 1 
l 1ndllllrt1ont1 I 4'd t uè I 1 

1 r« r1tori 11 11ou lic hta I l)ijtputu total "' 1 
1 ta llltfl 1 ·hll y 1111011114 4.i , UII 1 

1 ln11111t I 
1 1 
1 1 
1 1 
1 1 t • lhithf of r~•u ,,oc"'" 1 

Siu'wtyotl, Hllhttrl, 
lllyuelo111h­
prtch1 Joll cy 

1 Pro,ilc u l Mlf'ttJl ll l l nd 
l 11pp11, or,1n111t1ou dt1 
1 Otl r dth 11 11 11• or dlK-
1 hi. Sl a l hrl r, o , Cuuua 
1 Htclra,r ,phc Str,1t11n4 
t h t ll1pp1,, uaChrt1 111 

· 1 hl .ôl h hu tl of ûMti . • 
1 

1 C,n'4i11Co1trol Sw-ny 

1 Cou1lh1 
1 

Stnul flrnlnt t h,up•· 
Ullty of lo1 n11nt 1qr1t1011 
ta1,111 t1 tton1. Th 111d to 

1 51101114 h • « r li ttl, • 
1 fut11n lh11oa , 1n prn11c n 
l •1 11 1nhilt. 

Mlll'IHlf Olil• )11dq1t1h i11111, J 
tllt ft lK HI and ta nitr 1 

1 fr.ciu11t lyto1111'0111trtcor 41 I 
t COlll!d ,ra_ , •• 1 ■ ., d for · 1 • · 

1 cOt1trutor1. llu pon11Ullty 1 
1 for 1111 q111llty ol c01,11tH 1 
l rt111 l t1 , ■ 1 t U1 1hndud 1 H f 1 
1 u k1 contncti14 uprutlcll . 1 
1 1 
1 1 
1 1 

1 
1 

1 lnh9r1lla1 , ,oc111 •Ill 
1 ll1t01110u , uto,HI < • lu• 
l •tff for 1ui,td1d 1u.1, 11nt 
1 
1 

1 S,te1fi c toftott hnlopttnl I htLU' t lhhoa ■itll tl t 1 1,11 ttcll1olot i t1 H f lorc t 
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1 Httflll ill hn rtUIHl1 c,uut •oroul. lkl• 
1 111 ittn1 1.1. ,roJ tct ,p,roul . Jhl t proJ tct 
1 h ,,,tt1dtnt oa , ,oto1 lul Sunty 0Uu11u1 
1 f111'1•• for flud uhnu 1Utlon1 , 
1 
I hhblhllt1t11l of I t,c.noloo Cut rt for tll• 
1 dt"ICfNlt al YI.li afhu U ftJ 1dunt 1111 1t14 
1 h b11119 couilltrtd. 
1 
1 
1 
1 
1 
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1.2 
SUAVEtSANOftU-PIIISBRANClt 

IOP06RIJ'tllCAL SUII YEY OIVISIOM - CURR[N l StIUAllON 

CllEKIS INfEliFACES PRIYUE SECI ORSULLS 
ANOABS OflPIIOltUPACIIY 

OUPLI C,HION fUtukE PLANS , 
IWACI or IECHhül 06Y 

ISSIH 
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L ;lER l.:.L SU~V[Y 
DAIAii.S[ IASVB I 

: - Plloloqnptly !or nu 1:)0,0lJO: lnpull: 
: u pp111q to u t o1,1ttfd 
t 111 19H. 1 Pl 1n1 l pr10,1t1u ~y tlt 

1 P\1t1n1n• l 0,1,ti ,cq1,1u1t1on 
: • Pllo l oqr1plly for U t r t ~LUOII I itCllllo'I 

,1,ndrtc01p1!1t10n of 1 ·Pn,u1t1onaf contuct 

l:~0,000 •• Pl nuu to tt I spu1fiut1on1 
coapl1lto on •n n nqu1r tli 1 -Q11d1ty Contrai 
bu11. l•ppro1. JOO u p1 l 
ptt yur. 

Not11 ly u Ordt r lfl C0t111c1i t Outp11ts: 
! 51\8 US l,I IU fllll,11\q .. d Ph 

: for h1lrtd1put11 nlil Cou 1t · I · Au .. l ph11logt 1pll\ 

1 tu on Aer u l S11rv1y1 OCASI 1 
: ltcrttuut tl- 4 Phi. 

······························-········-··--····-----

: l.2FltliCan t ral D, t , 1 ·fit1' Coat ral lor n1u 1 J11put11 
1 u pp1nq ta ot co1pl tltd , , 
1 1189. 1 -Pl , n, 1 prionti u , , th 

1 Plun1n, , D,h uq,uutlon 
1-lo HUOl11tln t11 fltlcl I stction 
1 co1trol poull for 1.1 ulln1 1 
1 11~1000 u ps llhlcb •te la h 1 -6t0dt t1c Surny d,ta froa 
1 r teoaci11tc1 . ltli 1 h "'•uct 1 11-,ouu 1ncl11ltr y, tn, 
1 to til t nc01p1l 1llonpl1n1 1 pr ov1nc n , DIID, ,t e. 

1,ppru. 15 up1 ptr yu rl 1 

1 Outpwhl 
1 
1 -fillcl hp,t ll1h rt•u1 r1il 
1 lot u rot run,111 .t ion 
1 

: -------------------------------------------------------------------------------- --
1 1.l At t otr1uq11ld1on 
1 
1 
1 
1 
1 

: -loc01pl1lt u ro tru,ntiah tlu l lnpiah: 
1 Of Wl llpptd lrtU 0:~ 10001 1 
1 by 198' 1 -1\trl•l pllata4rtJhJ 

1 
1 - lo cu,1 ,tt u rot ru11.q11l1tio1 1 -&to11 tlc fui. co1trol 

for tr\ l rtCOIPlhtioa a4 1 i,ll 
1:50 ,000 11p1 to bt d111tu ti 1 
tnvol~,n, 1eoo 11p,. 1 Outp11t11 ta.s.o.a.1 
San of tllu, 1111 b1 don, br 1 
tht provlnc n . 1 -S th of pkoto9r.ph 11tll 

1 phatoqr 11ut ric qroianll 
1 -lo urry out , triade I untrol , 
1 H lll tl aifl tl 0ft .. H rtq1Htli 1 

1 -l lft11l1flut1on of u ,n .htt t 1 
1 pl111toqn pt1 J u nttdt~ lr u ot , : 
1 1tn1nq 111qtr, cllin91ut,c- : 
1 tlon, ~flOIIIII lUdtq11u1 u l 1 

: · Sptuflcmons pr~uH 

1 ·Coauct 6todttH Suvtr 
1 Oi vltion to ld tnt ify u1d 
1 u 1lyu uuti•q conuol 1 
1 
l-lcltr1tlfyn,- controlr,q11l­
l f HHh, 

1 
l-~uttt 6,oarti c W vtrtt 
1 HtiOlull co1tral1. 

1 -O tct inll Hrtf y ltf or -
1 u tlon prou dff •r 6toll1tic 

Siirny 

1 -ûwltral Joint lcl tnl ifl uti011 
1 
1-0rlulltlo• of phto,r&ph 

1 
1 -tllotoquultric IIMU•I IOII 

1 
1 · ln• tliflQ Ud llotllQ of 
1 ur ot r11141ld ioa 
1 
1 -Prondt 1ttatr t11,111 1t ia11 
1 411& .t clhtt '1 nq1111t 
1 

,uu 1 -S,ppart101 coapllltr prutou h 1 
1 inti UQ hpn 1 
1 
1 
1 
1 

Pl 

l t ·IIOIIH 

Cantuel• 22,1100 

s,11rr 51., 

D" 12 .1 
Contn.ct 550 .0 
C,p1hl 

Tohl U7.2 

Rntt1ut 

tlin1 hlaHttrl 

· Uun ucl111hnq 
1 11d11 ,try , qon r -

hqul flUU • ill dKruu u,n1- I l tnll ,nd til t public, 
llc111tly onr au t fu ) Url 1 

1 - lattrul lo T~oqr , ,1uc 
Sur,1y 

1 - l u trabuttd thr a1141l lh 
Air pilot a ilbruy IRD I Dl 

Pr 4. l -httrul to l09ocir1plli c 
S111Hy 

11-louu Rt•ui rutntl lot FitldControl Sur uy1 u lll 
Contt1Ct dKrHH li111fluntly Dvtr H&t fn YHl'I I 

S.lur tà4 Pvoutll fr1>1 6todtht S"'vtf 
01!1 21 
Colltuct '94 
Cqi1td 

1Dhl 711 

1 

" 21,l 1 
1 

t11 -llou,• - 1000 2000 2000 20001 
Contrtct 1 

1 
Stltry m 1 
01, 174 1 
Contntt 1 
Cqi1ttl 1 

1 
lohl Ill 1 

ltwtlUI 

1 ,ooo .atlt l l tlllctl rttitHHt 00 HPI 

Nttll 21'11ot acir1ph,tf INtl 

-(1hr11l to lopoqttplllC 
Sw"vty 

-i:CIS 

-----------·-------

1 -Pro, inc n ta li1 a1ult 
1 aupliutlon 
1 
:-m,s 

1 - DSS for Coatrutin1 
1 

l -61od1t1c Suruy Du11ton 
1 
1 · OND ltulnlntl 
1 

1 -Gtodttic Swnty Divhi DII 

1-0ID ttrahin1I 
1 
1 -Pr aYlflC II 
1 
1 - lnduury 
1 
1-060, 

1 Uctlltft t c•p•ll1l1tu1, U ftf 

: 10urcu , vtry coiptltti ~, 
1 •uua,u 
1 
: Ali pnotoquplly u contrutd , .. , 
1 
1 

1 Su NM,tac su .. , N lr u 
1 
1 
1 
1 
1 
1 
1 

6ooclup1billli nll11t 11inq 

th , n utt uttot HJ not 

·• KOOOIICti hUII H oh 

-l OII •Olllatt 

·Jud911f'ltd ll10 11 on1 " •111-
rté li tilt COU H of tbt 
proJttt 

-Dlfflcu lt tow1h l,fltel fl-
utl011 

1 L1tt l1fu,llut101111 th lour 
1 hui pholOQHply t .ütnby 

I pro,1uu htillU l ht IIH of 
1 th!, pllotcqu,n, 10111d rn ult 
1 it ln hcruud nualler of 
1 pllot01 u td for u ppinQ ind 
l lncruud U\OCl iltf ut·11p 
1 tu,. 
1 
1 
1 
1 

I SH 61<111U cS.U .. yutrl1 
1 
1 
1 
1 
1 

: Mu uttlllt, ltOnol oq, 
1 lr u ou u n11n1 1u q,ryl u t 
1 qr u tl, ttiuc t th nncl for 
1 1150,000 plloloqr,pny. 1111 1 

1 coul• octu t ,1 1t11n l ht no l 5 
l yur, . 
1 
: Su LOIIQ Îltl Phn 198~-u 
1 
1 mu , , 111 bt, d1cru111q 

1 r t q111t t!1t llll 

1 St1 6to(lt tlc SuHy ut,11 
1 
1 
1 IU. u 1lll bt I li l CtfHllf 

1 rtq111rtH11tl 

1 Ftd, r , I u 11p1 nq PflOrltl ll "' thfftrttll 
1 Irat tht ,,nint n 01.1 t 1t uo1 n U' t 10 , h t n4 
1 uuud ou t la • t t tr11 n, fuu otllty 1n1 
1 ultnt of d1t1 u cn1Aq t Ot t ,ttn lopoqr.pnac 
1 Suruy ,no tllt pr ovtnc u . 
1 
1 

1 Rull oullot of auff C1Ur111tl1 urr11n1 
l o11t tll1 1.ara , 
1 
1 

-------------------------·-----------------------
l lont 
1 
1 
1 
1 

1 l#lu untrunqul1tioa tlu 
1 h,nc01pl1hd f or n111acl 
1 rnu l• un1n,, onlr 
1 111 ntuuu , Ill bt 111td1cl. 
1 Ttll t 111l t1. 111nl-4 Ph. 
1 
1 ,.,,a1111t1t, 1500 11p1111 
l 1011tll tta C1nu,nttilrtcaap1 -
l l1tion. f vt lltr 111,11t1 q1ti o,i 
1 tnll qrutu ucwru, r tq111n­
l a111tl u , 111Ctu1hh 
1 1d•1t1oul ■orl. 

1 
l 1t•••huuq1u11 t filht • 
1 rtlrt lv d hc n111q1111 1111 
l ltdotl°"1dovtr tl'lt111t' 
1 y1111. 1111 1 , ill niuu 
1 IKlrtlui uq111t HUII il ltiu 
1 &rH, 

1 Anu h Cu1h ""' ecc .,11,11 und 
1 phtc1 r 1ph ..i li ;rouni co1 t ro l do not 11111 
1 11y hl~, Ill IIOlCl on u1otrh11q11l•tlon rtqUlrHHII, 

Thu r"l11 1r1u1t1 1tlll .,,. to h q11utlf11d. 

ll1ult1unu of tft t uro lr1uq11hho1 1,1111 1111 
n quir , 11tll lrn ,hlf U,u c11rrHtly u ploytd, 
Al I ruult, dOIUIIIUIII ,1111 111 1 h rtC,lll rtli , 

c1 .. 11f1ullot of flh ÎA lb d&ll .... fl Ndl 
to h roud to ld tn tl l r l11 for u lion 1k icll 
don flot Htt 1Cu,tdl1 lCtllrety 1Uldtr h , 

------------------································-················-······························· 
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A. 2 \C0III.I 
SUiYE't'S AA0 ftAPPJ.S IIRAIIOt 

Hlf'OGR;JiHtCiJ.. SURYEY 0IYISIQN • CUIIRUH SIIUAIIOl 

CLIU IS ll T[RfAC[S PRIYIHE S[CtOR SllllS 
AA0ABSORPtl0N CAPilCltY 

OüfllUTI0N FUTU RE PLANS ~ 

lf'IPACT Of l[CHNOI.O&Y 
ISSl.(S 

: :.1 R~~)\IOn\ lli l Rq lll)d • lfll ; lo Of Cirrlt!J Olll on ,n : lnp 11tu : 11411 11 .t lrin1 hr of 1nlorut1Gn : PY 7.5 
1: ~ù.000 u p1 : onqouq ouu. th ciirrtn t 1 l l &ddlllDnOldtlt llonl l r01 

1 Rtprad11ction , 11a 
Outr1lul10A01,u1on 

1 · RtprOdw.CtJDn .. 11 D11lr 1blll10n I lndu,try hU lbt Upi1b11tt, 1 No a11~1lulloll 
1 Div u lon I to cury c11t tll u IIGft , 1 

l llo1ttnr tll trl lrt •1H 1C11it1H 1 

1 TIi t a11 1t1ut1on of 11 1~0,000 1 Tlltrt u I nua lo dtttr1111 llo o1 u11hl 
I u p1 ■ Il l h cetplt t fO by l 11putt nt cl u p, o1tll ll t 111carpor1hd Ill lllt turrtnl 

: u nu , I ,roou ■ dl hUlUllf : ·Upd,ttd 1:50,00il .. ,, 
!u n,141 procr u ! 1 bt Cir ( lld 011 1 cl191t , lly. 1 ·lopony•y Ull 

l ·Rn o11ru Ct 11 lr 1 dlU 

t ·Rt proa11ct1 on u t1r1 , 1 
1 

I 1150, 000 u p1 tD l1250,000 l1·lo1,1.ut Il 
1 rt11rou t. IICEt 16 

s.i.,, 252 
0111 Il 
Cont rict 
C,p1tll 

Tolil 210 

Rnt11ut 

· Rn11td rtproa11ct 10111.i tuul 1 

1 Prac1u11pt ct,1 t• 
5l cuuo,s,,,o 1 ·0110 IIICE I t ru nuq : IQ drvt l0f11Rq lptclflClllCnl 1 

1 btCIIIU Il Il nr y d1Hit11lt 1 

1 lo dt t trnt nt tll t u o11nt 1 
: of • ar t to hurrua out. 1 

1 1989. At lhil ll lf 10Sl u pl I dit , UU Cj tHnt ~r .ct1cn. 
1 ■Ill llt upd lttd d1qll 1lly . 
1 Hc u,tr , IOU I HIUd rt vu1 oa, 1 l1put of ~AD 8l on U p ccorOlnilU 
1 1111 1t11l h rt~111 u d. 1 
1 1 
t 01 11t d 11 pd at1 nci 1t t11cd oloqr 
1 an• 10H .. r1 curr111tly 11t i11q 
1 dutl op rd. ll'lu uy t&h 
1 11p to 5 111 r1 dtptnainq an 
I thl 101l 1bll ity of rnollfc n . 1 
1 1 
1 
1 

: -··-······················-··-···············•········-------------------- --------- - --------------- - --- ····--······---------···-·--··- - -··-···-··-············-······-·······-·····-··········-··················-····-----·-· 

1 2.2 Otritdlon of .. , , 
ho, u11t1nq J:50, 01)() .. ,, 
tco1pl t ttrtdr,1•1 n1 af 
u p1, u nu1l ,,ocnt l 

; to Il l u rr ud 011. t CIi in 1n,11t 11 
1 anqo1 nqouu. Tlltc1U"rt11t 
1 u nol ,roetn ■ Ill nutully -u,111t1d 1150, 000 u p1 
: h curud 011 t d111t,lly . 
1 ·T o,ony, y d,u 

l ·Ruawu Ct11l rtd1 t t 

1 
1 · Rt11radu<t101 utuul 
1 

1 Outpw.tu 
1 

I P~Ol0fjripl11c rtdutllDa af 
1 1150 1 000 rtprout to 11250,000 1 
l ud ttrtlHR1 h pr oduct 1 
l 11250 1000 rt11rou t. 
1 

1 · Rnutdrt9ro•11Ct1Gl'uttrul 1 
1 1 1 

1 ······················ ···•····················•·••·············-····--·--·--····-- ····-··-······-··----

: 2, ]RnalonlUI IRf Rn ot t 
Stn11 n1 lu gtry 

1 -U,uthq al 11250 ,000 u,, 
1 l11con iu1ction 1itbtll tHp 
1 r n111on pra1ru 

1 · fo lltltet tf'lan• • UUI 10< 
1 Ht1l1 1q l:~0,000 u pt , h 
1 COIJW.flCllGI 11 11\ lflt u p 

l n onon pr09ru. 

1 1n,11t11 
1 
1-Pl 1111 11rior1tau l y U t 

1 Plun1n1 ' Dih ilttlllUitl on 
1 H tll on 
1 · f rtp1ut1011 of ca11tuct 
/ 1ptu fi cit1on1 
1 -Ru(lijr et Ctntfl d1U 
1 -Qu.d1ty Contrai 
1 ·Rtprohct101 uur ul 
1 
1 Outp11tu 
1 
1 · Dthction of Clllflf l 11 50 ,000 
l · 'l nt ac o,,rl1y1 lz~0,000 
1 

1 · PTt9,i1,tt couru t for clluqt 
1 d1hct101 •n• rn111on 
1 
l · llon1torcontr1cl,i1,nd1Cttpl 
1 •11 i1trilblt 

1 
1 · flOOfy rtproMl 
1 
1 Nait ! 10■1 IIOtl dClfl t 11·11 01111 

co1p&rt Rf ruoh HHIIIQ 
l ucitr r lon11tt n1 u p1 to 
Ottet Ud ucll lt Clluq, 

" 12.~ 

11·1101111• 0 
Contrut• ll 

Sduy 412.~ 
0,11 28.0 
Cantr1ct U.O 
C1p1hl 

Tot,! 486 .5 

tludtr of up1Hf1'ftd 

Procu111p,c t d t• 
uu,or 19/10 

ltpradu.uo,i ud 
Oulnbvtton Otwuao1 

l ·ltprad11ctlon tnd 011tr1ht1oa 
1 Dnuion 
1 
1 
1 
1 
1 

TIit fini dtr111t i on contnct I Mo d11pJi ut1oa 
... \UUtd l ut yu, . TIi t 1 
ruu l h 111n uthhctoq 

lndustrr nu tbt upm llty 
hurry GIil lhi110tk 

1 W!ltfl dl 11250,000 .. , , ut 1n : Dtrtv1tt01 h • proU H alti 11=,o, 000 
1 d14itll hrl ua Htl lhl I Hp llaek1 "' ln uln c 411d Ill fut. P,,octdW.tH 

1 nquartd u cuuq ,t1ndird1, 1 to oil ■ 1n tn l , utuuon nttè to o, •n1l op1d . 
1 t ll t currtnt u nw.11 dtr1Yiho1 1 
1 ,,octu 111 1 cuu to uut . 

1 
1 
1 
1 
1 

l l htrt 111 llltd toOhr11n1•o• èi4thl 
1 11pa , t1n1 of up1 •Ill b1 tncO(por ttN I• tfl t uirrlftt 
1 dth HUfUHt pr1ttitH, 
1 

-------------------------------------------------------------------··-·-······------· 

" 0.1 

11-llouu• 
Contnctt m Coatt ilClht ■Ill COft tUllt 

hluy 21., 
0 .. 4.0 
Con lnct 234.0 
C&91hl 

hlll 213.1 

itvHIII 

t luah, of up• rtuutl1 2' - 112~ ,000 HP, dnh 
57' • 11 50, 000 Hp l lltth 1 

t.,r°'llCtloa ... 
tut rOutlon Dlwu i • 

l·ISS 
1 
1 ·1t,roô11< tlo■ Il~ tiltrti11tlN 
1 
1 
1 

-0111 lM f1r11 currtntly hwt I Mitll lht nca,ttan af 01 hno 
Oi t u p1,111t, h Codu 1 .t.a hlo trhi thh proct u 
Oftly 2 fi n, IKlt af 21 fi rH I for tHtr 1120,000 .. ,,, 
•ho uotrd • rt ctnt propa· 1 nont of 01 proruc n lllwt 
111 u ll lln1 qulllhd. 1 111ft lflil hd,11i qu1 . 

Hoantr, 1t h Hpt<ltd t111t 
l tdntry UJilil lttl n Il 

Ou &rH 11II lncruu u 

1 
1 
1 
1 

prov11u1 contrut !Kil tbh 1 
1 tr,1of 1ort. 

1 1111 l i fh r n ol1t101 l u ah I lltt• to dtwt lop prouf11rt1 ta 11,utt flt lhl ftU 
I 5111111 )uqttf ind ltrqt I lro1 IHoh S.1n1uq lu ger f, 
1 hrut t ntrn hp,u 1h11tt lt l 1 
1 coulf urvt n , 1 Rut tr ttcluloloty ntt,. to M 111vnti11t d uf 
l 11 Jor 1n,11t lor t h1ru11t on I dto lop N . 

1 af 11250 ,000 1nd 1150,000 1 
l u p1. tllu 110Uld:rtd11u I Co, tt illld hn1 l 1l1tyof 111111 l nott 1111111, 
1 cou1hr1oly tl\1 nn d for I h choloqy in ltud of u nd ,n1toqr.ph 111td1 
1 n r u l p~otoqr ,iphy. Tltii 1 1 to h 11n1h1.t1d , 

1 u■ ttcbnoloo u y •• nul,- 1 
1 U t h l lo) ,un, 
1 
1 
1 Co111 ilnf ft111lu ll tr of 111114 1 
l lll11nu ttennoloci, n11a1 to 
1 h dthruu• . 

·-·····--··-··············-··--··-········----------·-------------------·------------------- --------------------··-··--··-····--··-·-··------
l 2. 411,p1p roduc1dfroa 

diqit il l dd 1 
1 To ,,oduct u , , froaf l9ihl 
l 1IU. 11111au1 of hw un 
l l11 ltf'fnllo1 

lconti1ud 101 of Act iwily 1 
4. 1 011 11111 p191I 

1 lnp11t 11 
1 
1 · Diq1hl dth 
1 

: D1itp11t11 
1 
I -Rt9rout 
1 
1 
1 
1 

1 loh d1nlopN 
1 

Entl'ltltll y tllh prouu •Ill 
con1ht of 11ntr1l lrl11 
f tql t • I d&h b111 hfor u tion, 1 

11,fd lnt tft u ltfor1dian 1 1 
platt1n1•n•prod1.1<int 1 
rt9rout 

S&l&ry 
OIM 
Contr1et 
C1p1hl 

lohl 

Rtn1111 

Ol& ITAlll"IEYISIDMMt 
ASSOCIAIEDIIAPrRDDOCTIDII 
ME NOT EIPECTEO TO IE&I I 
Ultlll19'0 

a.,roch1ction 11d 1 -RD, D 
Dhtri~11llon l h h t oa I 

. _ . .. J .:Pro,u1c.11 ••••• • . . 

1 
1 ·lnfudry 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 lt1fu llry pahlllully hn I ICIM 
1 t11tupoi11l1of producint 1 
1 uproHL lro.t a.lUA4ta .,.1hl.l •---
\ hl1. I 
1 1 

1 
1 
1 
1 

l lnd to f111tb 1t •1010, 

l l nttr plollin1 ttcn1olo4r. 

--- ·-·-···· I . 
1 Solhu1 dntloptt1l 
1 
1 

llud ftnlo~ • tt1t•I •r• h r t~111ttG toi 
·h Oh ta qt ntr1 ll u dltihl f1U 
·Colfll th ly 1111.DH lt , 1otl114 • • , 

----------------------·-----·-------··········-············-··-······-······-··················-········-············-· 
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1 1 ,,11ah 11ttor up1billt1u. 

1 

1 Conl'utK t of !titrai tata l ut ltfor u tlon 
1 ttq11fHtaU •1tl llo u of 111, ,roviflUI 
1 tci,trttt .. ht1tll1n11 , 
1 

1 Sc1nll19 to h uut to pr04uct 1 
1 dltihl ••h lftltf thl ca, ,1 1- 1 
1 ol Ot dl1ttal , 1ta hu for 1 
1 11 250 1000 11 p1. Sunn111 • Ill 1 
1 Ultfl bt u rrudout OIi, 11 
1 rtllllttd •u11. 
1 
I Dl11tal dd 1 ■ Ill 1ho et 
1 olltun,a fra, tt1t,rovinc11, 1 
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1 lo ,rM11et ,11ihl d•t• liy 
1 dlqlhl 1hrtocoa,1lat101 , 
1 

P! 11,l 

11-llou.11• n 
C.ont, 1tt COUR,-CJ MIOOOCTIOI tQ INCM:ASE 

Sl6NIFICAIITL! 
s,11r, au.4 

o'" n1.1 
Cantr1et 
C1p1tll 500 

loh l ll82. l 

hffn111 

1 Tht llat ion• I Oi11hl lop1111rt· 
1 ,111c dih hH u n1Q t1tnt tu, 1 

1 

1 
1 1 lhlau, of Hfl pt0011ud 11 ,11ihl fond 1 
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1 ln pruc1pl 1 Ot prtutt 11c:· 1 A nualtr tf pra,hc" Jlut I F11tun t llort ltn pl1n1 
1 tor hu tllt 11,tr t111 to cur, 1 ltlthtN or &rt la Ot I tn.aln UtHl1q tOl'lttactitt 
1 out tkl 1 •ort. llu tt hd I prot tll of 111thll111 pr09r u1 1 ao(k to 1150,000 d1Qihl 
1 cott uc t 1 hnt ht1 ltt 011t •I h ,,oooct dl11tll C1t1. bitt I ca1p l htlo1 ln 1outl'ltn 
1 to pro,uu . dlflhl ll lt I ftdtnl -prD'tllCUI ,roJtell I C1rni1. 

1 1nl 11, . Soat of tf'I• rt111lh 1 ""' -"" u1t11tN •ill 1 
1 Ilot provt1 1ucu1ful. l1•111- 1 th, p11r ,ciu of rducu, 1 
l tr, Il ktt nlr illhrtdH 11 1 duplltttlllft 1 
1dtn loJ11191h1t1lh 1ft Hh . J I 
1 UH, 1 
1 
1 
1 
1 
1 

1 Tltrl 1, 1 utt ta Ctltfllnt tilt btuflll 
1 of ,01H1ontl dd1 otllunN Irat thrH coeptl,-
1 tlo• 11 OJPOHt ta ,unntl urto,raphtC d1h . 
1 Ultt HtDI llld {OtpltltlYt tilt • ill lut to h 
l con114tttd , 
1 
l lbtpro4:uclloa of Hpt ,, d191hl t llfto to-,1ht101 

1 H lllM t h HU '°"''' tilt COit of connnllOCIII 
l 1ltrto co191l 1t i01 Nt llod1. 
1 
1 tilt eut of 1hrt1 tapi1 1t 101 i , llifktr tl'ltft 
I conwnt101111I u Uoo •ut lll t h111 flh •111 
1 COH fro, rtd11ctd rtYltlH COlt l . 
1 
1 

I •••• ---- -··········-··------------·-------------- --------·--------·---------------------------------- ----------------------·---------
1 4,4 l'ro,inchl Dth t1tt11nq1 1 to rtluet th h1nctioa of dah I ln,utu 1 PrOCHIHll&HHl f11i1J Pl 
1 lfl( lnfotUtlOll frot 1 colltctio, tt1d auu11 tlll ni t 1 I l ttt Otvt lOfl td , 111111 inah11 1 

athr IOllfCII 1 of uu, inq t nmoul dlq1hl I Dttihl topo1r1pbi ul t ,h l ·Rtc t ivan, ••h fro , prounut 1 h-1101111 
1 hhbot. ll11cb41h1np11l 1 1-Co•pacl ad qutn li n 1 Contnct 
1 11ill co11 froa otlltf 1011rc n , 1 1 u ""111rtd thra.,• htc• 1 
1 prou•cn, 06Dt, 1nd11,try , ttc 1 : "'' uhrutht proc,u11, . 1 hlar, 202 
1 1 1 -Porud11r n lorupoatlnt u t , 1 o,, li 
1 1 1 hvtnol ytl bttt dtYtloptG. 1 [Dfttnct 
1 I Outp11h1 1 1 [lflild 
1 1 1 Ctsft11C11rr11tlr h til t 1 
1 1 l rantfH'rtdhh II ltlllontl t procn1 of dntlo,111• 1 Tohl 2'I 
1 1 Di,1hl Topo1t1pllic ddt 1 ut ioul ,undud for t1C h1q, 1 
1 1 bnt for11l 1 of 011hl dllu 1 h'ltnllt 
1 1 1 -cJ u11 fiutlC111 of t11, 1 
1 1 l -1<c11r,cy udpntUIINI 
1 1 l · tltdron1c d1ht1Chlft,1 
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I 4,5DthhuaHt1unt 
1 

1 To u1ntun , llttloul Di11hl I lnpdu 
1 topoqupll1ttl D1hlutto 1 
1 u rut t tht nqurn111t for I la,oqfip•J cal ,1,1111 hh 
1 topoqr1plllt1I llforut1on u, 1 
1 flllloul (H Clll(CI , 1 

1 
1 
1 

1 Ocllputu 
1 
1 Rtlrt1ul of lopD1jrp•1C1I 
1 • •11ttl hh 
1 

1 -Rtupt101 of ,,u PT 
1 ·trantlorullOfl of dttl uto 1 
I th 111tion1l dl.lt1I to,1111n- 1 l1141ouu 
1 pille ,,ta hH lorut I Contrut 
1 ·Ult1n1 •nd l ntpt<llon 1 
1 · "'c1'11w1n1 S1llf, 
1 ·D1 nu1natt011 Olft 
1 Contr1et 
1 Clflihl 

Rt,t11Ut 

Tll t lltlOCld Di11hl lop1111rt· l ·Pl'Hhu, 
, Mcd1h •n11tt114HNI tu• 1 

''" l ·060. 
~IITlflUl[ 1 

1 ·l1~u1trr 
1 
1 ·Ou li•t Dll • hl ,tH'd ~ul1 
1 11tll1 

.ua 
,au,hc 
• Dntulo 
,Suktlcbuu llt 1l tNI 
.AlbH'h 
,IC 

l l'rioh uttor ,tllh lt .... 
1 tbt lfH of ,rDljrlMIIII 
1 
1 
1 
1 
1 

1 &u••[DIOtlhtof [CSIila 
1 caap\1h111tlonll 1hnor•• 
1 ., 5t,ttt0tf 19861 
1 -cl n11 flutio11 of d•h 
l ·1ecuraq ,nt prK IIIOI 
l -tltctron1cd1Uucllnqt 
1 
1 
1 to u tu, ,,taucb1nq1 
1 1qruunh 110 tl'lt prci.il\CII 
1 u 11lt u JClht dtvtlop ... t 
1 ,,a11ch • 
1 
1 

I Dtttf ttUl ton af lit uttd to •ici\ dah 
1 fr 0t UflOUI prOYIICU CH uthfr ltdtnl 
1 11nt1 h r1,u1ttd. Rott t lftcllwt 1un1 of flllht 
I 9lPIHtOI lobtlthr1lnti, 
1 
1 
1 
1-
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IIOFUIDS 
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..,,awhcu 

1 ·Pro,ucu 
1 
l ·060. 

1-11,ut lry 
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11111 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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1 1 c01t ·tutttn1 tnv1,au1nt. 
1 1 
I I Dtltt UHtiDII of lb liDlOI ca11ltnt, fo, ad 
1 1 .. d llnclw-t. 
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1 1 
1 1 
1 1 
1 1 
1 
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SUB-5U8--ACTIYITY 

,. SPECIAi. PR1l.lECTS 

PROOUCTS/SERYIŒS 

: 5.5 Proch,ction of 54,,Kiill 
ftipS 

: 5.2 SpKiilizH strvicn in 
5upp<rt of nn ind 
revis.ed upping 

l0116 TERft 08lECTIYES 

: - Ta prf?in spKi11 919s 0ft 

a H re,qllir~ bt5i s 

: - To providt strvicM on ill 

n rtqu1red bais 

INPUTS/OUTPUTS 

- Phnaiag 

IMputs: 

• - R~rout fer indu u,ps 
,te. 

Inpuh: 

- Vert r,qunh 
- Proqra ,1.inn1ng 

Outp,ts: 

- SKrttui.t ICAS 
· "3:nitonng ind insptctioR 

al cantnch (CIDA l 06D,I 
- Projrc:ts for otbtr 

divisioos 

PROCESS 

: - Prrpu;ation of th, 
rtpraut Il the 
ftqllÜ!tl 5Cillt 

: - SKrthri d ICAS 

: - Contru.t Mniq"'11t lnd 
qu.l i ty contrai 

PT 

{n-f\oun• 
Contr;act 

PR06RAMEll OUTPUTS AND COSTS (1' 0001 

~/8& 86/87 87/88 88/8'1 89"11 : 

21 PRODUCTION TO CONTINUE ON Ali 
AS REiUIRED 8ASIS 

S,J "Y 101 
0 l ft 
Cootn.ct 
C,111hl 

·Tat,! 10, 

1 Nu■bff ttt ups productd 

PT '/A.2 

(n-ttous, TO CONTINUE AT OJRRENT LEYEL 
Contru.t OF ACTION 

Sil;iry an.2 
0. " 56.5 
Contn.ct 
Cop1t"1 

Tahl !lJ.7 

Rnrnu,+ 260 

• Fa.li costs rKov!f"td 

A.2 ICONT.I 
Sllll'EYS AND ftAl'P IN6 8RAIICli 

TOP!IGl!Al'HICAL SURYEY OIYISION - OJRRElll SITUATION 

cums 

- Seoqr•phicil Sffvit!S 

- !CAS 
- CIDA 
- OGD, 

: - !CAS 
: - CJDA 

INTERFACES 

- Dth,r 06D, 
- Othff' SftB dinsion1 

PRIYATE SECTIJR Sl!LLS 
AND ABSORPTION CAPACITY 

: Prinh sector capibllitiH : Ront 
in this fitld ut gaod 

: SpKul uop1nq cantruh 
: curied out by th, prinh 
1 S!Ctor 

DUPLICATION FUTURE PLANS l 
IIIPACT Of TECHNŒ.116T 

: l o cont inu, tht product i on 
: of sp,cul ups on in u 
: rl!qu1nd buis 

: To continue ta prond, 
: this unie, an 1 full 
: cost rKovery iuu 

ISSUES 
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CLIENTS OJSHm uqow 
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UN'[T II OliS vt\ R[Y t l 
1·0001: 
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:11 0 1bl t ou tcuh: ,, o,ru,nt.i: 
l lf!lrl ,t,t1 on n 1n ol,n1 1 
l 1nt t• uuu tt10 11 h 1,,0. 
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SE~YICES 
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·Srcr , t1r 1, t 
taCPC6N 

:su~corl to 
:[/Ul \ 0601 

:s,ecu l 
ipurpon u o, 
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h rn ly nn n, 
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lut shnd1rd1 
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lllln IAll u 
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ISu tlb lr 2 
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1 1 
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1·21 lco-,11,, typn, t, prat l·pr oduu •n• p,Uhh 1 
yu r I Ill qurlhtrt •1 \t90 1, 4., 

1 

IContînur d oroductlon 1 28. 4 tu 11 
240 :OHO , nd TC C111tli11, i,p,r1tion, l:111d u 1ntrnc 

lrrquir r • rnh 1n4 pro,101 1 1 
lcl'l •,qn f1dd1tlou to u r 1 
lh1lor u tton 1 
1 1 
t[oor.i ln.ho11 tllrouq, 

11ntff t , ,,r 11111tll Cou 1tt1r 011 1 
IArro,uuticil Ch ar llnqUCACli 1 
totl'lrr co•u ll ,n for dr hnn 1 
t.and ciw1ll u 1tandu d1 1 
1 
lth Jor tt1~11 ro i r• ,~rflfy 111,1 
:, dit 1ir 1nlor u 1lon1 dr l rn1n1 
l lFR u d vn thrh 1Htchd; 1 
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1 1 

101 !At lo, lflc hu h 
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1 52 Vnc Ch,rh b~ 1989. 
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1 
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l·rt•1uVllC[tt1rh 111 
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1 
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1 
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PRODl!CT /SERYIŒ: 

CANADA LANDS 
SURYITJN6 

ACT! Y [Tl ES/PROCESS 

Baud of Eu11nus 

• Yuêoa ;md IOH 
• C.n•d• lilI1ds - E:trrior 

Bound•ri,s 
• Cinidil linds - Offshort 
• Cinid• lilllds -Inhnor 

8ound•nf'5 

l\in19nent of Survtys 

• Eltctoril Bou.nduin 
• lnhrprovinciil 1nd 

Tuntori•l Bounduits 
• htivt Ltnd Chias 
• Yuton and N~T 
• ûnildi l&nds - Eitedor 

BoundilnH 
• Ci1no1da l1nds - Offshon 
• Cino1d1 l &nds - Inhrior 

Boundo1rits 
• Fedtr1l l•nds 

: • 81se "ipp i ng 

Custody of Rtcords 

ln tupro'i i nc i ,11 111d 
Tern t or1il Bound•nrs 
Mon ind NWT 

• C.udi Liinds - Ezhrior 
Boundutes 

• C1udi1 L1nds - Offshorr 
• Ciud1 Liinds - lnlH"tor 

Bound1nes 
Frdtr i l lands 

• Bue lbpping 

LDIIG TERft OBJECTIVES 

: la dl!vt:lop ilnd Hintli n 
: survey shnduds ilnd procP-
: dllrPS for infor1•tion dtrivfd 

: fro, legil surnys on Cl!lidil 
: l•nds ilnd ta prMtrve th, 1n­
: bqrity of the surny fra!-
: 1ort on thosl! 1 illdS 

: To unige the surnys 1nd 
: Hpp1ng required on C1n1d1 
: Linds in r,sponse to deunds 
: fro1 the 1genc1M responsi bh 
: for the 1d1inistr1tion 1nd 
: control of those hnds 

IIIPIJT'S/OUTPUT5 

JIIPIJTS: 
• Tr11a1 n9 illld l!U ■in•hon of 

survtyor Cindid•trs 

: OUTPUTS: 
• Cou1ssionin9 of surnyors 

: JIIPUTS: 
• Records 

: OIITPUTS 11985/861: 
• lnvestig1tin9 iipprox. 900 

requests for saneys of 
~n•d• l1J1ds •nd Hnilg ing 

P!IOŒiS 

• Euaiuhon ad CDNission­
ing of Cindid,J.tts iS CM!idi 

Lind> Sorvryon ta.s ·,1 

• Rrquhtioft lshndilrisJ 
• Advice llld coasu.lhtion 
• Instr1ctions 
. Dirrct Sllrnys 
. Phos u11in,1tioa 
• Sin upping 

hsptction 

PY 

ln-House 
Cootnct 

ln-tloust (Il 

ea,trut m 
C.pihl (Il 

Tohl 

PY 

ln-Hou.se 
Contrict 

PR06RAMEO OUTPUTS AND COSTS 

85/86 86 / 87 87/88 88/89 89 / l'O : 

1.5 

1.5 
Nil 

89 

89 
SOIŒ BASE IIAPPIN6 Al!D 
PLANS EIAftlNATIOII 

1 TOTAL BUDGET FOR LSD 
&ni regul•t i ng the rnlllt.nt : 
survrys : In-Hoo!if Ill S706K 

, llan,9109 • praporty 
Hpping proqr,11 for 2300 
lndi•n ResH"ves for DIAHD 

• 1050 Reqion1l survPy phn 
. 2050 phns eu11nff 
• 7l7 bue 1ips 

: To rstiblish ilnd urnhin the INPUTS: 
: httqrity of records of legd • Records 
: survey 110ft on ùud• L&nds 
: ind the i at~nty of th, 
: surny fr1 ■Hort by ensur1n9 : CllTPUTS (1'85/86): 
: thilt ruords hi'if rKeind th, : • ll40 phu riltified 1nd 
: corr,ct lrqil ippro'iils; by ncordrd 
: 1unliin1ng 1nd prntrving 
: records indexes, griphic1l 
: nn,y 1nd p~rctl indezP1; by 
: aon1toring th, 1dequcy of 
: Histinq bou.nd;1nes, fr1nwort : 
: ilni uppîng; ilnd by respondint : 
: to r,quHts for hfor11tion 

• 29500 survey onrhys 
1700 puCfl cards 
12000 replits to nquests 
for inforution fr01 a..1s 

: Contril.Ct 111 
: C.pit1l Ill 90[ 

Total 5796K 

Rennu, NIA 

: 06D fu.ndinq for etecution of surnys is ilJlproxiutely 
l t2 t i llion, uinly fro1 th, ~1rtwnt of lndi&n Afhirs 1 
: 111d Norlh!rn Onelopttnt 

• Ailtificiltions 
: • 0..1S operitioas Pl 
: • Requests for inforutioa 
: • C1dutre, fratwort o'terhys : In-Mause 
: • llonitorinq of bounduy, Contnct 

frunort ilad 11ppia9 
: ln-tloust (Il 

: Contnct Ill 
: c.,ihl (Il 

Tot•l 

Rnenu, 

49 

49 
Nil 

A.4 
SURYEYS AND IIAPP I N6 BRANDI 

l.E6AL SURYEY DJY JSIOl!-CURRENT SITUATION 

O.JENTS 

, othor SftB 
dirisions 

• 1160, 

IIARJ:ETJN6 

• Pravinces 10d 
Ttrri tarin 

• lndiiln hnds 

, other SftB 
divisions 

• 06Ds 
• Prannces illld 

TerritoitS 
• 6tntr11 public 
• Surny coeauaity 
• lndi1J1 Billlds 

DISTRI BUTION 
OIAIINEL 

INTERFACES 

• Prhil! i ndivi du.ls 
• Assoc i •tion of Cinidil lindS 

Surveyors 

• DIAMD - requhhoa •nd 
••n•guent of surnys 0ft 

C•n1d1 L1nds 1 n the 
YT •ni NWT •s 11ell u ful­
filhng the Ft<lenl 6onrn-
1'11ts respons1bilities 
requdi ng surveys for 
btin Lind Chi1 
s,tu, .. nt, 

• Dept. of En'iiron1ent -
r~uhhon itnd uugettnt of 
surnys •ithin N1tionil 
Puts l Historie Situ illld 
oa bistoric unlls u 11,ll 
is prepuin9 descriptions 
for th, C1n1dun lllildlift 
SKricr 

PRIYATE SECTOR smlS 
AND ABSORPTION CAPACITY 

: To 0b1tin s.urvty SH"Yices ilnd 
: products, th, DivisiOfl con-
: tncts nth professionil hnd 
: surnyors. L1nd surnyors u, 
: wie ll 0rg1111ad professionillly 
: on • pronncul bisu ind th, 
: bn1c still lenl i s contrai­
: lrd by profenioul usacs. 

: R,guhtory 1t0rt unnot be 
: rudi 1 y contncted out 

: ffl of th• 06D !und, prrn d,d 
: for su.rnyinq requ ire~ts : u, contrubd out 

: Due to sborh.ges of divis ion1l 
: OUI funds, Uiere hu btt• na 
: cantricting out in tb, 1ru of 

Dept. of Justice - 1d'iÎCf : direct LSD responsibiltiH 

011PllCATION 

: None 

FlJTURE PLANS 1 
JftPACT Of TECHIIOl.06Y 

ISSI.ES 

• Lon9 trr1 p!io to sh1 ft tie ù.nidi linds 
Surnyors prohss101 ta ,1 seH-regulitory 
body ils i s the CiR ■1 ti tht provincul 
l 1nd surnyors 

: The deund for srrvicH 15 txpected to conti nue 
incrnsing lfue to: 
• lfit i ve l•nd Chi ■s SettlHfnts; 
• the trend for Jndiu srifl}ovrroffnt; .1ad 
• the 1ut011hon proqru for the lndi..n Li.nd 

Reg i ,try 

: To 1Ht these n1t11 de111nds 1 LSD i s pr~•ring 
: • 5-yur pl1n. Soat of its WJor points ue: 

th, eli1101tlon of in-house product i on wr t 
in hvor cri contr1ehng out ud cost reconry; 
1ncr,1sf'd print1ution of sH"vic!S; 1t1d 
1n incrus, of idvic,, c0osult1tion ilnd 
truning to lndî1n bnds 1nd priville surveyors 

ud consultiltion reliting to : --------------------------------------------------
bounduy surny proble■ s : The custody of offici1l re-

: tords 1s 1 fu.nctio1 th1t ctn-
• ÎH"ntoriill govH"a ■tnts : not bt rudily contr1ctH out 

• L111d reg i str1rs io YT ind : Uttlt coatr1cti1q Dlll of 
NWT : custodiil responsibilitirs 

: btc1use it is pnurily il.li 

• Prinh survtyors : inhrnll fu.nction, Soee con­
: tr1tting out of the pre-
: pirilion of avH"l1ys. No cc,n­
: tnct1nq od of records 1uto­
: utioo dur to shortige of OlJI 
: funds 

: Mont : AutoHhon of th, ùnidi 
: Unds lnfor11tio1 Systu 

10.ISI d•h 

• Nttd to utoa,te the ncords systn so 1s 
to rendrr it aon ilccttsi blt iOd Hficirnt 
ta ootside llSen 1nd to LSD shff 



FF.OOUCT /SERVI cf: 

IHTEiiS.rlüS.L BOUHDARY 

ACTIVITIES /FROCfü 

: Seioti ahan il'!d Co-tlrdin:it1on 
: l•t th the u.S . Sf';bcnl 

: Field Opentlllll!i 

lnfcr1&tlon 

A.S 
st:nvns .;"o 1tAPP1s0 :r.;.sc-1 

iMîë!i~,HIG)i~l 3GU!\Oftlr! C0!1t1I:i5iON q:.c1 -c::;F.~~T 5i7Yl1i !~!4 

------------------------------------------------------------------------

LG~S TER!1 □EJEi IVE5 IIIPUTS/uUiPUTl 

Ta en sure the Lnte1n ty of IHPUTS: 
: the a691 -k• inhrnauan•l 
: bound ary ll e~11een Canaaa int:i 

: the Unite1 Stihs ,;,s re~u1nd 
: by treau es and Stitutes 

: OUT?m 1!9S5126i: 
: Me~ctutton a1u:1 Co-orain1t1011 
: {O!IQOJnq1 

: • bol.!rldiiry hne surveyed 
G00, 1) 

: • boundary v1sti1 d eared 
: tllSkol 
: • boundary aonu..atnts r!4:!ullt 

125) 
: • bowtdarv 1onuaents ins­

prcud (3001 
: Requl,1.tlon 

• regulatory 1teas dt,dt 
'1th 115) 

Inforu ho11 
: • f!quests for 1n;or,,t1on 

lll5l 
: • ,nnud •nd t!Cnn1cd 

r,parts puàl1sh,d l2> 

• Inspection of the bo•Jn<1 ary 
. the no•Jr treplicetent of 

d•uiged àounouy earters 
py 

• 1,11 nt!flant! of clear :ioun- In-r!ous, 
diiry •nst.s' or 01 Sihith Contr.ct 
throuçn llusn ,ma trHs 

• ensunnq th! ,ccuncy of ln-House UI 
the àoundiTy thrcugn surveys : Ccntrict UI 

• the dthn1tion of :1ny par- : Capltal i JI 
tian of the ooundary thit 

u y bt quest 1one<i oy uthtr Tot.l 
govero,ent 

Revenue 

as;;; a;Is1 ,1I ,a aam sim : 

11.5 

9. 5 

NIA 

Cl.!Efü 

. 06ù !Can.da • US> 

.Prov1 ncts / stac,s 

. !CftP 

.aorder ?nrol 

.Custo1s ana 
I111qrarn:m 

.Coast 611ard 

.PublJC 

01srmumH 
CHAASEL 

INiE.1F,K.ëS PRi VâTE :E~Tl, mus 
ASO .aSOëfT!ON ;:.;p;c1r1 

Ms the cnly custo- ih, Ccu 1ss!on re!!crts thrauqn : ~ish c!e:1r1~g nas :een con- : tlcr., 
atan cf ba•.!llury th , 5ecretan of State for : tnct e!! out ta, the past 15 
infor u t~an, ISC : Externai Mf,urs : yur s ~,th I,rqer ,cruons 
suoplles casa l!ond : cantric!i!d ~ut srnce liSO. 
dat,, deta1ls of : As part of "Dtlatenl : Recent ly, ccntracu ng nas aeen 
1cnu1ents, copies of : tre.nv orq1r11zat1on, the C,rn,1 - : ex~o1nded ta eor, re10te 
repens ana other : dian 5i?CUon wons closely : req1ons alonq the !iounaary 
docutents, œnd boun- : •lth 1ts U.:. counterpart IEC has i?nqa~~ the Oeoc. 
dary uos to t~e : of Hatianai ~efenCI! personnel 
pub lic ana pnv,te : Fn,quently co-aperates 11 :th : ta carry out certun tecnnicil 
stctor upcn re~uest : l.u entorceu!'lt al'ld requ!i­

: tory igenc1es rn bath 
: ccuntnes 

: surveys usin~ spec1aiize~ 
: e-qu1p 1ent and tecnn1ques. îht s 
: won 11as und ertaki?!l il very 
: littl e c-:Jst ta lBC ind 1t i lso : 
: prov10ed tra1nl!lq uerc1ses 
: for ùHO 

: Biiaten.lly sensitive , ork 
: te.g. re!:lu1iding ooucaarv 
: 1onunnts a!\d contrai 
: surveysl 1 s u 1ntatntd in· 
: hause 

: 52% of 0&1' rescurces ire 
: contr.c tetl out 
: 201. of t:J ti l resources 
: if@ cent, uttd out 

,UPLICkî,üN flffuRE PLANS 1 
i~Plll:T Of iEŒ~Glû6Y 

; îhr cugn contict 1uth the 
: vartOl!S contractars, IBC 
: re1o1ns aàreast of tecono· 
: lag1cilil ching,s 1n nght-ot­
: ,ay 1,11r.tenanCI!. Siqn1f1c.,nt 
: changes •re 1ntrequent 1n 

: t~ns tec!lnolcqy 

: ISC re i! n on the ~eodettc 
: Euney Div . ind the U.S . 
: Hation•i ;ecdet1c Survey to 
: ke!";J 1t iiJreast of the rap1d 

ISEiJES 

IEC hiS O!V@lc'J@O i Lang ~ançe Forecait 
: to ass1st u plann1nq fDf' the u1ntenanCI! 'lf 
: an !ffecllve aaunaary l :ne, to b2 carnea out or. 
: a hnancully snarea biSiS 

: ln pnnc1ple 1 the t'llo {3C sect:cns have 
: ccntnbuted eau•! funa1:iq !c the •an of 
: u 1ntain10g the !:lour.c,1.rv. ùver the i ast 
: four yurs, Cinao1•n h:norng !'las i•l!en 
: beh1ncz th.n of the U.S. ibis could be • 
: proole, should it ccnuni.:e 

: idvances 1n contrcl : Th t pa.rtul settle.ent Jf the 6:.!lf of 1\une 
: survey tl!Cnno lagy and qeo- : bounau-y dispute ana the eusti?nce of -4 cnsettled 
: grapnicil pas1honinq systetS : portions of the offsncre Hlternatior.,! ~ounoary 

: uy involvt IBC 1n the ~nys1cd det rr11n.t Hm of 
: IEC has undert•ken the : thes.e un tue li uts - neC!ss1tit1aq addtttoncl 
: deYeiop1ent of a cot?uter data : resocrc!s and access to soçhistICitea tednaioqy 
: ba11, - contain,ng: for ooundary pasttic.ntnq 
: • t!Chn1cll dat. on the rnhr- : 

national l!oundity ;ioints 
aonuaents ana survey station : 

: • boundary records 
: • rr;ulatory dltt 



Revisions to: 

1 . 

2 • 

3. 

5 • 

6 • 

Row 

Lithography 

Air Photo 
Repro­
duction 

Air Photo 
Repro­
duction 

Map or 
Chart Ware­
housing and 
Distribution 

Map or 
Chart Ware­
housing and 
Distribution 

Map or 
Chart Ware­
housing and 
Distribution 

ERRATA SHEET 

Annex A.6 Reproduction and Distribution Division 
Current Situation 

Column 

Issues 

Interfaces 

Issues 

Distribution 
Channel 

private Sec­
tor Skills 
and Absorp­
tion Capacity 

Private Sec­
tor Skills 
and Absorp­
tion Capacity 

Line 

5 

3 

4 

10 

1 

5 

Revis ion 

Should read: "Que en' s 
printer has always felt 
that all maps should be 
printed by that 
organization. ' It was 
attempted in the 1950's 
and given up." 

Delete: "Interface with 
distribution of Air 
Information Publication". 

Should read: "Pri vate 
sector currently handles 
existing demands for this 
type of work in Ontario 
and Que bec" . 

Should read: "Free issue 
based upon controlled 
levels". 

Should read: "Dealerships 
can be created in same 
areas .•. ". 

Should read: "Private 
sector currently operates 
similar warehouses; e.g., 
K.G. Cam;ebell 
Corporation". 



s. 

9 • 

Row 

Map or 
Chart Ware­
housing and 
Distribution 

Map or 
Chart Ware­
housing and 
Distribution 

All Informa­
tion, 
Publication 
Distribution 

10. National 
Air Photo 
Library 

- 2 -

ERRATA SHEET 

Column 

Future Plans 
and Impact 
of Technology 

Issues 

Interfaces 

Interfaces 

Line 

3 

4 

l 

l 

Revision 

Delete: "There are 
concerns as to where SMB 
initiates it or Treasury 
Board". , 

Delete: "Customer 
accounts only established 
where is is through an 
established business 
dealer. 

Delete: "Canadian Centre 
for Remote Sensing". 

Replace: "Air Photo 
Reproduction" with: 
"Canada Centre for Remote 
Sensing". 

•. 



SUi·SUIH.Cl(I/II Y 

,1t0ronECHAIIIC.1l ~"r, 
PHOIDhPE 

LITHOoiAPKY 

Ali l'HOTD IEPROOOCTtON 

IIAf' M CHARI IINIEltOUSl lf& 
MD DISUl lltJTIOtl 

ICMWIA Mr DH IC(I 

Ali llFOIIIATI Olf 
PUILICATIOII 
DI STIIIUTIIII 

LDliâ l[R~. O!!JECIMS IMf'\JIS fOtJ IPU IS 

: h1 proHG t pnotou cbi ntul •n• : l~fU15: • t1HhHjUIU: tcr 1p ll ; 

1 photot,p t uruc u to U t : ,lu t lint cop1 u; clur 
: t opoqr ,p n1 c'1 ,1111 1,aqHpb1c I Jiuuc •1tn nuu; ~•ü,q t 
: 1ub · ict1 w1l1n ,n1 to prOWIGt l for u cn colour ; cor n cttd 
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l u t1r1 , 1 for outr q0, tr111ut1 : tr u l ; nuu cont i nt ll 1t1 
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h lithQ{lfl Phl U lly 
r ,produtt lQJIOQrtpntc u p1, 
u roniuttc al ch1r1t , , 1r 

hfcrut 1on p11Ulc 1t1on1 

lqt1pk1C1011 1, 1, 910loq1cal 
up, 1n1 ll~droq,.pnic cftull 
I• rupon11 u c,undfr01, 
uun, an, to u 11tu 1 
1tock1 of 1111t1nt 1h11 

I To produc t co,111 of wr-..t y, 
: urhrn1 ru ai t u n111q 011 
: ut1ll 1lt 1u ,uy for ult 
: to 9onr n11nu , 11du try 
1 ud th pwUIC I ll tHflDRH 
1 to lfuoa 
1 

: OU IPUIS: hq,tin o, p011t1u1 
1 corrPCt t G uq,t1n1 con t.lcll-
1 u, , uuor J011 tln; ,,ut 

1 poutun on 1tr1 p fi l•1 
1 fl ul\ cololl/' prcoh 1 pu ! 
1 (Dil i ; , tu,o ICtlD O 

1 
1 

l lllfUJ S; 

l llt ~°',.,111c 11 111111 
l 1r 1ntuqp'Jltfl 
1 J1:h111bu lop 11 

1 
l llJTPUI S1 
1 ,nnt,, u p1; 
1 &If inf orution p1.1~llut101111 
: ttol oq1ttl U PII 
1 ~ydfoqr1p•1c cllut , 
1 
1 

INPtllS1 
CoPt tl Of WIUJ , l lflOl'H 
r u ou u 11111• ut uu ll1 h 
i u qtf'r 111111,d Hd •hlt 
1111f colOW"fil • 

OU IPUIS1 
Cottllt Jri nt11 
tn lir1tttt1h) 
fllt 11u,011lhtl 
trl ll lflltl!ICYI 

10UICI 

1 To •• u tun • IHIIC lflWNtory : IIIPUTS: 
1 af u,, ud chrlt 1n 1 !\lu; 
l 1upport of ftdtril cont1n1uq : tnut11 
1 ph,1111 &lld for 4ut, ih t un I U J u1,N1 t lllClp l 1111 
l lo qon rn ttntl , ihdu1t r y I or•tr• I 
1 ud th1 publ lc h r11,ont I rt~uut1 
1 todtund 1 

I OUTPUIS1 
1 11,p11 
1 th &rll 
1 
1 
l 
l 
1 
1 

1 To dutn•utt ur hfor u t1on l lw>IJTSi 
l puDlic1 t1on110,owtrnttnh1 ! Orlftrll 
l 111d111tr, 111d lht , u1l lc 1 111hct1 pt10t111 
1 h rnoon u lD uund I ttquut11 

1 puU1ulla11 
1 
I OUIPUIS1 
1 Flllt110Utt l \ 
1 toaplttH IU~l<rtption, , 
l 1uh craphon1 f1llu1 
1 r,uul11110 Ouq111 
l 111 ql1 cono, flrs 
1 

UTIOIIN.. AIR Pl«JTO LIIRAiY 1 111 tu nt ,in • II HIOnil mm, 1 muts1 
: of ft4tril U rt d plloto,r,p h, 1 lt~Ufl tl lroa CUllOHfl 
1 H G to 10. 111 l ftf Ulll l 1 1nd lll t ttuu l puUtc 
1 qovtt111tl'IU , 1n,u1tr y u• o , 1 
1 pwo ltt 1n ultct 1nq , na 
1 .c•u1t11q ttprotu<t1 on 1 
1 I OUIPUTS1 

I F1lltdorcltt11 
1 Ad,icttou,ta.trl 
1 
1 

SURI/OS PlliD IIAPF\116 SIIANOI 
HPRO!ll.CtlON lsllO DISIRltUIIDII DIV ISION - l(UfiREII I SJIUAll0 11 1 

!SUI-IICTI VITY: li.V ,U1 LISHU11il 

PROClSS 
PIOéi..Mf:DDUIPUISislfOCOSTS 

IIVB~/811 1·0001 IIAAlE1 11&6 INIERFACES 

• Pro,111 0n ofpilat ot,Pt H 
rtqu1 rtd ly coa,lltfl I Ptr 1011 tun 

• Cun ,tr u an of ra..iq~ c~1- 1 
l itL OI U ftUICflJII t a f,ir - s, t uy ( Il 

Gr ••n, ca\our 11pir UH , 
rtpr o0ucuo l1pl , n 

• Oup\1c , t 1onof Hp rt11ro­
ut lor u l t toothtr 
1ourn1tnh •H 111dnlr1 u 
hu ulln , I lor a,p1ct1on 
llf l l\ tut1c IIIIIICU 

• rr1pu1 prut1n1 ,htn 

IIUIQ u c11111 lr a.1t '"' 
plait proc n,ot 

1 Prut fi IPPCtlttt ~u 1nt1ty 

h aff ut lllft~rapny 
• fold t o 1ptoltut1on 
1101 and hbtl 
• Dtltvtr te CI\O or Cltl'CI 

h cultour 

1 • Input, char 11111 1u1-
I tau nt1it nt n l h 
J I Aoill auu uu1ul rttDrll 
1 t Oo,, 111 CDlllut ,n11ttr 1, 
1 copy CUtri Udtlll '11ffl 
1 
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1 • l&rt llouu utluh u 
\ t l tttl U ,nd ltort n .. 11001 
l I ltp l t1ull 1toch 
1 • Pr oc u1 ••4 f11ftll or lf,r1 
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1 t SuP,ort d11ltt1 
1 t On t l O,Hrlth 
1 
1 
1 
l 
1 
l 
l 
1 
l 
1 

Othr 0~11 UI 

TOTAL ou, U1 
Co1tr.ct 11 1 
C,p1td Ill 

Ca1h Ruauru Il l 

1 Ptuon Yun 
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1 h\uy UI 

1 Ol~tr 6"11 UI 
1 
1 IOT9tl Ol.11 Ill 
IContr 1ct (Il 

1 t,,1111 IU 

1 Ca1ll ltco-.r,i UI 
1 
1 

1 Pi non 111r1 
1 
1 Sd•r y Ill 
1 Otbtr OU U1 
1 
I TOTAL Olftlll 
1 Ca1tr•t t UI 
1 c,,1t1I ut 
1 
1 Co1h ltcowtru Ul 
1 
1 
l 
l 
1 

Ptr1on Yt1t1 

~lwy UI 
Othr 6"11 UI 

TDTM..OUI Ill 
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