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(b) Analysis of the present usage 

(i) ·The Consultants will make an analysis and establish 
from the records the quantities of waterat present used in 
each sector - domestic and sanitary, agricultural, hydro
electric power, industrial, and mining, etc. 

(ii) Estímate the deficiencies or excess ,e of water which 
may exist in each sector, and determi~e the sectcrs in 
which water is used inefficiently, lost, or polluted, 
indicating the rea ons in each case. 

(e) First Interim Report 

The Consultants will prepare an Interim Report in 
Spanish and English presenting the above data and informa
tion in a suitable concise form for reference in proceeding 
with developmcnt studies. 

PHASE II - Proposals and Suggestions for the optimum exoloitation 
of the overall hydrological resources of the Maipo basin, 
and proqrJmme for development 

(a) Under this Phase, taking as a basis the evaluation of 
water resources prepared under Phase I, the Consultants will 
determine the actual waterrequirements for each sector, 
proposing in general terms the regulation and basic distri
bution of supplies. The aim will be to secu,re tre optimum 
overall developmant of tre hydrological resources of tre 
Maipo basin, and to programme this development with due 
regard to prioritie~, nd in collaboration with the various 
aut11 i ties concerned. 

The requirewents or this development will cowprise 
following:-

(i, WatEr for domestic and sanita~ purposes 

Provis:on for the anticipated population of the area 
n the next fifty years. 7he investigations should include 

the sources, locatior., dnd capacities of existing and pro
po a supply installations for the principdl ce~tres of 
p p laticn, tre approxiMate areas covered, and porul tions 
servrd. 

Reservoir storage requirements should be determined, 
an for new storage the location, topography, geology, and 
pri~cip~l feat~res of the proposed dam and reservoir with 
1~scription~ of available construction materials. 

In the case of well supplies, the location, depth, 
i pproximate capacity of the wells ~hould be given, with 

E.:Stll'ld~e..:i rdNJown, water quality, and means of .3quifer 
recharge. 



(ii) Supplies for a,.u:cult1 r 

' Water requiremenLs far ths:: exi;t:r 3 i-.rig~tEJ art>:i 
and fot new proposed developmerts in ~L .~0ris o rolinJ
Batuco and Curacdvi-Casablanc:1, :in c,_+re:.. ¡:-oss: t: ~ le;!::>, 
based on croppir:g patürns recomr:·er. lE.. 1 a. t r ir E c-tb t:ons· 
covering soi] s~rvey~, land classificJt~ ~, anJ d1 ~n•3e 
conditions, and with Jue reg r~ to n~+i M l ne ·ds :nd 
markets. 

The total irrigable area inclw:led in U·e proj ..:et is 
approximately 260,000 hcctares oí whiLt, atout ~or,ooo are 
existing and the remaind~r ~ew. 

Reservoi: storage requ~rements to be dLt0r~·ned, 
based on studies corrtlateJ to domestic ~~ pea r re ¡iire
ments. For new storage the capacity, location, topography, 
geology, and principal features of proposed dam(s) and 
reservoir(s), with description~ of available construction 
materials. 

Preliminary location and outline design for head- ~ 

works; available construction materidls. 

Preliminary layout for integratrd canal system, 
covering existing and new areas. Studies to determine 
extent to which underground ~ater is available ~nd can be 
economically developed for irrigation; definition of areas 
to be served, location, depth, and capacity of wells, water 
quality, estimated draw-down, and means of ~quifer recharge. 

The proposals for agricultural development are to 
include, in addition to the above 

- Provision for dr¿inage and. nd ;mprovr~e• t, ard f0r rn
farm preparations. 

Agricultural crejits and farm loins. 
Agricultural advisory servicis. 
Infrastructure i~provcnents. 
Organisation and Mana3e~ent. 

(iii) • Water for hydro-elec~ric power 

Requiref!1ents fo.:- Pxistirig i0~talla+.:on ~, . f t 'rtidl 
future developmen of nydro-pow~r in tte ~a·p, 0 ·n, tdSº~ 

on studies correldt~d to do~~stic dnrl ir ·q ti~n w1t 
requirements, and in consultaticn with E,Il ::,A ani o+}-er 
electricity aut~orities. 

Part~cu:ars of ex:st·ng 0'•1'rlti J n ar, s, r r 

locations and cap¿cities of OPW pl nt..... 

Reservoir storage reauirt ~- bastd 
Capacity, locatiJn, topograpry, ~sa.l~·y, ,rd ~::-L --1 

t re~ rr 1 ~nj rPSPTV iT 1if r ~~-=~ ), ~·• 
of available materials. 
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(b) 

(e) 

(iv) Water for Industrial Purp0ses 

Requirements for existing industrial plants and 
for new industries proposed or recommened in the Maipo area. 

Location and particulars of existing plants using 
industrial supplies, nature of effluents. 

Location and particulars of new plants proposed, 
anticipated programrne f or develop rre nt, water consumpti on, 
nature of effluents. 

Studies to determine theavailability of supplies 
correlated to domestic, irrigation, and power requirements, 
and with due rcgard to priorities, in consultation with 
CORFO and other departments concerned. 

(v) Water for Mining 

Provision and investigations on a similar basis Jo 
that for industries. 

Programme of econornic-social development 

The Consultants wiil prepare a programme of economic 
social development for the Maipo Irrigation Project area, 
to be developed in parallel with the water resources pro
gramme, and covering the proposals for hospitals, schools , 
and housing in conforrnity with ODEPLAN req0irements. 

Second Interim Report 

The Consultants will prepare a Second Interim Report 
in Spanish and English presenting the proposals and sugges
tions for the optimum utilization of the hydrological 
resources of the Maipo basin cnd ec0nomic-sociJl programme , 
in a sui table and conci se forrr, for proceeding wi th the 
economic asaessment. 

PHASE II I - Economi e d_§St: :_ ent of tt e pr~•-')_O_S _______ _ 
programn +,r thc Irriqatior. Pro~ect ar~a 

(¿) Under tris fir.al pnase the Cons 1ltants will :-

(i) Estimat0 tL~ dppr0ximate financia! requirements in 
local and foreign currenc'es for i~~le~e~ting the proposed 
progr..:1,;rrre far tlí Irriga i r , r- ·.,e~ :irf> as defined in 
Prds H(a)(li) :il-i>ve, ot,n fo1 e, .,·~a •. d ar::1ual expendi
tures, and i 1dudi'"lg h')spitals, ic.1c;:it.ior 11, and housing 
progromrnes. 

qrcss .0~ 

the Jev l 
et ., 

.imat<>s • .1n 
i_vr 1J~s wbich rr 

e,t, nth c;rL du 
be e 1 d. 

its to lando~ners, 
recteJ to accrc.1e from 
sei :axes,w~ter rates, 



(b) 

(iii) Ca rv out a study of the economic soundness of the 
m ve~ r,¡. '1t .:.n sJit3cle form to ser'1 e as a oasis for 
ottain·n~ ti d~C€ fro~ an International Credit Agency. 

(iv) Ass-s-:;; the i :ítiorial Economic Benefits accruinc¡ from 
tt deve 1 op ~nt, jncl~ ling t~e gains or sa~ings :n foTeign 
ex. r dfl:F' . 

Final Rer ~i 

The ConsJltan s Nill prPpare a Final Rerort in Spanish 
and ~n_'if~ inc0T¡~rating the two interim reports pre~ red 

~dPr r ,s~s I and II and the estimates of cost anu economic 
osse~s ._¡ 1..1. ~ .. r Phase III. 

British Government Cooperation 

The British Government through the Ministry of Overseas Deve
lopment will engage,at its own expense, the services of a firm of 
Consulting Engineers to carry out the studies described in the 
agreernent. 

The Chilean Government will provide free of cost the items 
listed in the appendix attached hereto including the cost of all 
subsistence expenses of the personnel in Chile. 
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' ' 
APPENDIX 

Items and Services to be provideo by Cnilean G vernm~nt. 

1) Subsistence expenses 'for Staff and Specialists engaged 
on the project in Chile. 

2) Offices, secretary, office equipment, and materials. 

3) Transport necessary for carrying out the worK. 

4) Borings, trial pits, laboratory tests as rlq~ired by the 
Consultants. 

5) Any labour required by the Consultants for the investigations. 

6) The Services of Chilean Engineers and Specialists requir~d 
by the Consultants. 

7) Survey equipment required by the Consultdnt. 

Aerial photographs and mdps of the drea 
investigations. 
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Geolop:ist 

GOV.::HJ!I1Er:T OF CHILE 

:r-:AIPO U,fl!~STIG- TICl!" 

~, é
,J, t 

1. Examine and interpret all exisi:;i:-1.g naps, i ...,1 n-n--_s_tion and 
records relatin1s to the existins geolo671 o.: .;·1e r-~aipo area. 

2. Prepare froB existin: inform2.ticn a.11.d in co1 '_;::ib.oration '.ri th 
the project IIydro--:.-;eolor::~ist a brie.í.' repo:!'·c ·.·.::. ~>- g:eological 
map(s) on the gerieral r•eolo---y of t~1e I.:{ipo 7_'.lJey area to a 
scale of 1:100,000 i 1entifyin the rrinci~.-....1 fon .::-,tio,1s and 
structures, wi th at least bro cross sectj c.-....., illu::tr!:).ting 
the general sequences and riain featur9s. :'· P. .r.·epc,::-:, sLould 
include cornments on the history of se:i ....,,;¡~ e a.r-1 vol~riric 
activity in ornear the area. 

3. A more c1.etailed report on tb.e e eo: :7 o .'' area3 ur Je::-
consideration for location of 3tor::...cc re..,, rv,1ir::::, ',!i t it :::.aps 
to a se ale of 1: 25,000, '✓Ti t'1. part_ cul ar L' .., -.. •• ce to '.Ta 0e::-
tightness of the proposcd rcse::-·rlÜL' e.reas, e ·1d an:r special 
features such as the ctability of the resn~~o:r sides, cajor 
faults, potential seepa~e pat~s, proximit- to active volcanoes, 
etc. 

4. Finally a detailed report on each of the p~o:osed ¿an sites 
with maps to a scale of 1:1,000, ad at iE ,e one cross 
section of the valley at each .;i te. ::r.e r v_or ts s:::-io 'ld. cover 
the geological sequences at the ~itc3, anQ characte~istics of 
the rocks wi th particular refere:-... ce to the f ounda tion strata, 
di:p and strike, faults, shear zones, liebility to under¿cround 
seepa¿e, stability of the valley sides, seismic activity,and any 
other note1,rorthy features. 
The reports should also ir..clude "ecor:12.endations for any further 
geological investi ~ations considered necessa2:""J to prove or 
amplify the preliminary findin.,.s. 

5. The reports maps and sections should be preparad in draft 
.formas soon as possible after ccr:1pletioL oi the field work, 
·to enable the ~ngineers to discus¿ ar.d develop theiT proposals. 
:t-Iaps and dra•.-Tine;s will be co::i· leted :;o fil!~J.l foro ior the 
project report by the Consul tants and chec~.ed by i:;he Geologist. 



Hydro-Geoloi:-;ist 

GCV _,-r .ViEWr C:? CHIIE 

Fd1.IPO INV .~.J1'IG .. 0ICN 

The pro jcct aims to study the hydrolo:-:ic'.l r•.:~ourc2 . ., 
of the ~--aipo :.i ver Basin and. to nror;ose ~easu.res to obtain 
optimUL1 u t i liza tion of those resourc.es . 'ro th ·:i.t eLd tl10 hydr
geologi st is renui r ed, inter alia:-

l. To e:,r-oirnine all available eolo ical m·:..DS ?.nd recor,..:.s, 
exi stin~5 re-po r ts , •.-rnll recorus, a.!ld other relev::..:- e 
i nformation nert[.ininr· to the area tri th uartic,üar 
re f erence to 4 uater be0.ring- fonJ tions , ~rouncl•,;ater 
movem;..:n ts , and occurrt.:nce of r. ir eral sal ts, zrd estii':ate 
the e)::te:.t , l o,.,,atio'1,;>1d <;u:üity of under1 -round uater 
supplies avail~~le. 

2. To p r epare a list of a l l we l ls in the a r ea inclutlin~ 
li tholo 2:1, depth and diameter of borehole, r ronnd level, 
deuth and extent of acuifer (which should be idertified), 
ma.xi rnum ar.d ave ro. ·e extraction ratcs wi t;h res t, él.Del -::.rc.\·Jdo•·m 
levels , includint sonsoral variation , aquifPr char~ctJri3tics, 
chemi cal a.nalysis of '::a cer , and any other relev::int ir..forn~ tio1 .• 
~xistinr; inforr;,3.tion rt-;.y llave to be supplementcd by ~)ersonal 
enquiry . 

To rPcorJ (on a nao to 
f low and ~uter auality 
('l-. -~~. ;,.- .... Y\ r·,-.-,. 
\. ; -- . - - ,J 

a scale of 1/25 , 000)tho locatio", 
of all s~rin;;s in the rroject ~r8a . 
, .. e-:-:i -t:). 

4. To identify and es-cablish the c:-eolo-ic an 1 :r.:,cJroul ic 
characteristics of all i□port~nt a~uifers ir the ~ro¿ect 
area , i ncll1-lin-- 1.1(,ere '1ecessar:r t"re use of t;'!.~ac6 re-; to 
establish velocit;y of 1nder~roun~ flow • . 

5. To co-op,Jrate ui t>: the ~re.~ ec t :;eoln•~ist in pr'-"':ír¡ r 3 r · f:-c,m 
existinr; dat1 the dr- 't(s) of a r:co:o ·ical 1_")C,;) o: + d'; e.rea 
.g_t '.1 scale te be de ,:;í~r.r~inerl b1o1t not les.: t>.."n 1: lOr, ,t 00 
sho~1ins al forn~tion 2nd str~ctures identified lit~olo~i~~lly 
wi thin the are o, '1.I'd crof33--_;~ctions a t a sui tr .. ble ;c8 le ::-,ncl. 
relr te:l to t~_e r"ai11 ~o. to i) 1 ustrate the princi n~l ·colo ·ical 
iea\ures of the area . In addition to dra~ upa hydro eolo -~cal 
12:10 of the area at che sane sc~le as abov9 showinr t~e ~ain 
struc tures PnG. t::e rj nciT)le 'round -::.1. ,er urovince~ of t e .'..lreD. 
ard t~1e :;.,rinci::?le a-::.'Ü "'ers , and :i.n1ic,1tin5 areas of good 
groundw::.ter :riotential , tlle Fap Hill sho·.r -piezo:c":tric levels 
in the pro,ject area .'.11ld indica te direction of , :.round·,rate:· flo~r . 
The r:.a-ps i.-Till be prepared t o a s uffi cient st~md0.rd to eriable 
c. l:-~ ;:.+:-:;- s_:_ to ,..on~le-:P then and t 1 e bydro~-eolo-·ist ·;ill 
exa:ine and corree t the 1 roofs of the final dra1.-r:.n.rs ancl 
c ross- sections . ~ -, 
·ro :;;rep are or ass i st in .the pr e'"'arati on in l ike ID..:mner of any 
furtl1er zeolo¡;ical or hydroge ologica l mau s th9.t na:r be reouireci, 

Continu e d • • • 
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6. To ~stablish the rec ·- ·e cr ansi, ot: L ··r· thin the 

7. 

are a an l evaluate .!:r e· 1.., tinr; e] i.'lat0 o 
meteorolo,....icaJ. da t · el / )r ·ea c. o · l .. r 

n 
u i1;z0Detric 

levelfl of r.~rom1d\mt tr e a · l L • , 1 Le :; e an s , 
tle mean annu~l r~c rou~ t r r ·-::ne.__L 1 ~1-0 

-:;rot.,ncl·.1·i • '3 ' "). o·:~ nr. 
R . l'. ':'. e ·.:.ne e r.:. . 
area a~i t"e ~re"-, 
o.:- TOl nd ·í' te . 
Dé...~cic ilar rcfe~ 
a nd o t ·, e , ,, ,, __ 

1 o e.,.;:a:;; e ... h ,, 

.·i t, 
thc 

Ti , 
, ·o' 

o rE el .J.. • " t.! rs o .1. 1. 
a ~a, a:nd in ::n,,t·· • ..,, trJ~ ✓• j fli 1qr.>' • 'i tl: :l. 

vie 1 to 
or o+ ~e 
dueto 
and p-rou .. 11i ra te 
pul'.'poses. 

er 
for 

~our·ce ÜL .,., .• ·,en 1 io""1 (l ... reo~ erice?. 
o~ ioc futlr, v,~·1t.·o,.. rc.:'"'er ,ion 

:: loJ. V ;Jion é... e inc~~n e f r .1.rf· l~"] 

·r.'i ·tion, i_,.. sJri..., ,--i .... l tic 

8. T'o st 1d;:,r che :. -n_ication:J of _ os si ble pollv.U n of "2Cun '•. ·•te 
due to overpum:iin: in t11e rretronoli tan are..., e f o and 
the lac': of adeguate sewage treai,ment facilities. 

9. To comnent upan or advise R.P.T. staff on all a-,n vi,; r,~l'J.tin¡,; 
to s;,;roundt-1a Ger, or develo:::iment o groundw~, e r, "'O.:Y. c.--:-i. e 
durin13 the investigc..-:ions oras a resu:t oí' oro o:cl3 r::1ad.e by 
the project tea~. ~oread and co~-ent upon :e a~ ects of the 
re::.:,orts subr.ütted by R.P.T. relatcd to ro1..11 t.:at or _round
water develooment. 

10. ..~ c.J_..:. ::u.t~it vC 4 .... ~. & ~-e' ~ a:'i~ j ~ the i:-... ~ .. ::.:;.L-

igalio~s into croundwater as detailed abovc and desoribi~g the 
hyciro;eolog-J of t 0 e project are 3. in quali t·,ti ve and q_uarti tati ve 
terms. Thc report '.•r~üch is to form pa::'t of the main report 
for tb.e overall development of the water resources of the haipo 
basin should contain proposals for 6round·:ia-:er ievelo..,-:-:::e::c.t in 
the area ror industrial, a ricultural or do.~estic purposes and 
indicate as far as posaible the locction, type, depth, size, 
capaci ty and estimated dr9.·.-1dm·m of all wells proposed wi th 
characteristics of the aq~ifer developed, litholOt7, water 
quali ty ,and neans of aquifer rec1:.arge. ·.mere definí ti ve inforu"'
ation may be lacking the re~ort should co-~tain nro~osals for 
further investigation ·:1ith full details of location., depth, 
and capaci ty of pro:oosed exploratory v,ells and aquifer to be 
exploi ted ( vri th :.i thology) and all relevant inform.r: .. tion that 
may be of use to the persons conducting such investig~tions. 
Draft sections of the report, or on principal zones or 
projects should be submitted as early as possible in arder to 
allow early study of such eones or projects by the engineers an 
the Chilean government in considering overall development. 

11. To advise on the feasibility of drainin-=-- by tube well, areas 
subject to water losging and to provide ap:croximate aquifer 
parame-cers and other infornation to e~able R.P.T. staff to 
make an engineering assessment of such a project. 




