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INTRODUCTION 

1.     P^cVroimd Infermatici! 

^ 

The   La'una La\e Development Auth crii y (LI. TA) bar- 

been   '•:-l)CWcr-.1(l bv the Philip;,iiv Government ,lhrouf*h 

H.A. 4'"50, te lead,  promote and accelerili* the development and 

balanced «rov/th cf tbe l.a^Jnn I. a\e area.   This aren consists of 

the pro vine.T. cf ! a "una r.nd Rizal und the chartered citiso of 

Manila, Pasay, ^UO/A'T-., Calce can, and ijan Pablo. 

Ac en« step towards tNo> d-rvolcpmehi of this aren a study 

was conducted jointly by tbe United Natie nr: 1> vel op, lent Vro~ 

orarmi (PNDP) and the Phüip-árt-• Govern inent with the LI.DA as 

the fhüippino Government cooperatili-« a-enry.    Tbi:: stvdy - a 

Feasibility for tbo Vydrnulic Control of the Lacena de Pay Compio 

and Related Development Activities-v/ns ynd^rtak?n for UNDP by 

T. In^ledov/ and Associates LTD.(Canada).   The report was com- 

pleted in lecemher 1970. 

A pre-feasibility stud/ en the establishment cf a ?GQ hectare 

©.onerai purpose industrial estate through land  reclamation in the 

western pertica of the Lacuna Labe was a part of this report. 

The study concluded that the industrial ostate appeared to be tech- 

nically and commercially feasible and recommended a detailed 

feasibility study. 

For the purpose of preparili'' this detailed feasibility study 

the LLPA has sc-ieht the assistance cf the United Nations Industrial 

Development Organization (UMÎDC). 

I/.'can while tbe LLTA has re-evalueted the need for tbe said 

estate within the context of its overall prof ram of development for 

the Lacuna Lake area. 
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2•     The LLi;A InjtjgM indinas 

2.1    The Renni's Tmlu&trini f o£l£I 

2.1.1 A niiunro pi tb? Ko«-ton; 1 In^i^i.^^rp^vlh .    An overall 

investigation cf iho regional economy slews thai, through 

time, the industrial sector has emerged as the mest im- 

portant scornful of ilio roo.icmil ecouom/.    'I his sector s 

contributiçn to rook nal inerme bar. o.rown from 2o percent 

in 19'31 to abc m 35 percent in 19Í"5.   It is expected thai 

this sector will op.airi carry the bulk of the development 

task in the ro«;i.cn.   llene?, in the planning pro.i-cAg.iJ2£££-::: 

sai;y_anonlic-n bas to bo n>xordjHljo_^i£^£t£»'.    ßul De" 

fore ¿my reen nal industrial policy cou VI Ixe adopt cd it is 

imperative tc analyze the probi cms besetting this sc.ctc r. 

The anal/sis ef the problems, however, ho? not been 

limited tc  the reoicnal sp'iere but bar, extended to cover 

the natie nal sphere.    This is because oí the fact the develop- 

ment in this rene nal economic sector lies always been 

Btreiii'ly affecled by national development:;.    It is strcnoly 

senr.ilive to noiional changes because national indu s tritìi 

activity is concentratoci v/ilhin the reeion.    In 19M
1
 about 

46 percent of national industrial i nocino bas originated 

from the repicn.   Ky 5SC5 this regional contribution rose 

to 53 percent. 

2 • 1 • 2     The Regional  Industriel Problems 

A glimpse at the development of th e country v/ould 

show that the Philippines bas always relied upon indus- 

trialization as a vital vehicle of dovele pnien t.   The Inst 

25 years have seen the  ernerpouce of the industriivi sector, 

moie specificali/ the menufocturin•' sector, as an important 
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senmonl of the Philippine ecmoiny.   'H.is dvv.-lr pment has 

been achieved throrih a seri-.*? cf poltc io:-. :;.iaro.d towards 

'encouraging the cstnbl irdr.iient ci industriéis. 

However, investi ?,ation rf the manufacturing soctrr 

would reveal that i.v -st  activities which luve he on preme tul 

are import-dc-p-èiidjut esp-ciaHy in raw inab-Hul '"p« «s. 

Thcao activilio.s w< uld have been ccc ncmically  jtir.tifiod had 

they o?ncrrtcd enrugh incremental fcivipn exchange aarniner, 

lo offset their propensity te .spemi fcr-ign exchange.   These 

activities also happened to be fairly iv.if.cphir.tic.ntod versions 

of mere intricate nvamifaclurine processes net y.t established 

locally.    Furthermore the type of prelection io in that wo s af- 

forded manufacturing favored final consem-r industries 

thereby hampering the devele pmoi.l of full-.«cale background 

integration in the manufacturing industries. 

Fue te the effets of prr.-i.eii:, p«.la y 'hit rh.-ap-med 

foreign exchan-e and lavs that overpriced labor, capital 

intensive industries were-al sc encouraged which relegated 

the development of labor intenta ve industries to the back- 

grou nd. 

The emergency of thar. - activitie s have led te a number 

of problems which have pcronially bu rdened the Philippine 

economy.   Among these problems are unemployment, deterio- 

ration in the country's foreign exchange reserves and ever» 

capacity.   Nevertheless mest cf these activities remained 

profitable because cf the artificial protection accorded them. 

Economics of lecatien has favored  the Laguna Lake 

region, specifically the Greater Manila Araa, as the mesi 

ideal neighborhood for most of these industries.   The at- 

tracliven. ss cf the region as a favorable industrial neigh- 

borhood has been further intensified by the "concentrated 

oriented policies" that had been adopted by th? national 
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• government.   Thib over-concentration cf industries in the 

rcnirn is the «wjcr reason for the enorucus dispar.iy 

batWüt-n 1hc room's per capila incorno K.Kì ilio natimi 

per capHa incoine,     i'rorv» ih, n.-tional e — , oí vier* this 

situatie n is a major crncorn a-, this imi. e at -s a very m- 

eruttoblo distributivi of income on >,cor,vn phical basis 

and pol lut ion-wise. 

From the rcucnnl point  of view this development is 

also o »nairr concern.   Partly as a resoli of the masivo 

rcgicn.il industrial .nowth nnd the» absence of any physical 

plan, the problems cf pclluticn and ccn^rtion nr? new 

beino f«li in the re-ion.   The   present state of pollution is 

one cf the reason why fisMn-e and agricultural activities, 

.specifically in the la!; > arca, li4v, noi VM-M SC productive. 

Conn.or.ticn, particularly in the. Creator L'amia arces is 

certainly one of the   mujer reasons for the manifesto desire 

of businessmen to ironsfer offics and Velorios to cutlyirr 

«reos net so far from the city.    This cL <ea lo->m-,nt i* m a 

way on¿ of the reason for the substantial increase cf real 

estate valu-s at the outsort c f the city.   This lfch co,t of 

real osiate is en.: reason hampe ri ne, the nrceyth of indium 

and small scale industries in ih:- ree.ien. 

2.1.3    Pr 2 se«, njj^cjjç^^ j.-JJhjJNajUçji£a J^ovçjnjio m. 

Recinti y there has been  scino drastic change re- 

garding policios affecting industries.   In the past the in- 

dustrial program relied heavily on the policy of protec- 

tionism.   Through experience the Philippines has learned 

that protection is necessary but if carried too far, it can 

lead to economic inefficiency and waste•    "'J»* i9 needed is 

the prop-r inducement te bu.' inossmen tcyin the desired 

pricrities where their busin -ss could remain viable whil? 
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still beine subjected to market risks.    This rr cd l-d to 

the creation o f    the T'G1 or the   Hoard, of Investments. 

The  main a Mivity of the BOI et ncerns iho. formulai ieri 

of an annual Investment Prie ri ty Plan OTT) and the eva- 

luaticn cf applicants for r. e.istraticn ;¡r> pr T-rriuì outrr~ 

prises. 

The 1PP ir. a listinf of 1I12 types of industrial acti- 

vities clioiMc frr special incentives.    Cn the basis   cf 

several criteria the   X'l decides v/h ethor or not au 

activity io te be included in this list.    Anime; these cri- 

teria are;   (1)   ftn^eifui exchange effect • CO   'ink;;; ,e offct * 

(3)  use of the country's indi ".-MI eu s re sou re:-s; (4) em- 

ployment feneration- (5) industrial lecaticn.   Cn? of these 

criteria is  industrial lecaticn.   The elective in applying 

this criteria is to enccurase industrial disperse!.     There 

is no doubt that the Inst criioruit would in sera.1 ens e s ve rk 

to the disadvantage of the roeicn.   On the other hand, even 

with the existent: e rf this criterion there will still  be a 

horde of industries which, due to their miare, would bo 

attracted to the region. 

Amen?, these indurtri  s weald be the market oriented 

industries and of course, industries vhicli fmcl V beneficial 

tc Join an  industrial ar, "domerai irn.    This expected indus- 

trial growth, if noain left unplanned, cculd further a «ora- 

vate the problems mentioned earlier. 

LLDA's Contribution te th 3 Solution cf the Problems 

Since the industrial sector his already proven its -if us a rajcr 

»©urce cf regional devele pinent, rrowth in this sector must be sustained. 

This could be effected through «1 series cf pelicics, bcth naticnal and 

regional.   The naticnal povernmont has already foi mulct ed policies 

which cculd help selve the problems discussed in section 2.-.?.   The 
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Ll-l/A is plidfed to assist ihr national f>c vermaent in thus uadorLiAiiif 

wi thin the sphere cf regional planning. 

Ar, pari cf its regional develop. ;  ?:l ^¡.m, the;  1.1.DA has scleriti 

1hc  fol lev.'jiif»  regional industrial <h-v do pn e:il objecliv :'S : 

1. Increase utili/.«ilion cf the. re fie-n's indinen'. ••«•;; r..;-o«rccs • 

2. Increase utilization < f the ivoion'r, industriel .•»'-».alciiieralit a; 

3. Increase job opportunities to the region':-' unemph ved (¿'.bout 

7 percent of its hi hour force)* 

4. Induce on orderly expansion of industrial and commercial 

space to minimize pollulicn and rciifosiirn, 

. To achieve the;;e objectives th? Authority has considered several 

projects, amongst which, is the  industrial vslate.    Thronon ihr. industrial 

estate the rational expansion of industries v/ithin the re* ion will be faci- 

litated thus minimizing the ills effect.*  of industri al i/a tier» such  as pollu- 

tion and cnn.'Ksticn.    Thro.up.h the epplicrdion <i cerfein criteria in the 

selection of industries to bo located in the esiau  the LLbA will be able 

to achieve the ether above-mentioned objectives.    At the same tune it 

will be able tc assist the natu nal government in its task of aidmo, the 

country in its development oath. 

The   Need for a Feasibility ftady 

As earlier mentioned, the pre-feasibility study of the industrial 

eslate has concluded that the project appears to be technically and com- 

mercially feasible.   However,  this detailed feasibility study is beine, 

done tc confirm thase findings nild also to develop a manual cf operatine 

procedures for the implementation cf the project. 

This feasibility study covers the fello win* topics as stipulated in 

the UN Terms of Reference (Sec Appendix 1).-. 

J.    Location Decision 

2. Market Study 

3. Reclamation Study 
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4. Labour Study 

5. Tax unti Le; .r.l  Study 

6. Size of the Industria1 Sí.tatt; 

7., L.aster Plan and I>vvb ?ì;V;TIì Prcranir 

•(1. Incentives 

9. Kíaiinocmont onci   organizational Study 

10, Financial  S ludy 

11. Economic Contribution 

The first five tepics «re bainp assigned io LLDA personnel whose 

final werk Will be evaluated by the UNIDO experts.    The last «2/on por- 

tion of the study will b- done by tin". UNIDO exports with the assistance 

of LLDA personnel .    All the IAJ?¡\ studios lave baen pror.cnted separate- 

ly except fcr the Reclamation .Study arid the Location Decision which have 

been merged as one  Mud y because of the very close comedien between 

these two aspects. 
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iMAV.KT-r STUDY 

\ 

1. Iptrrriu'-'ticn 

1.1    Pur;« so und l latitatici! ci lit ".tu<h 

The pur pes:: c f t iti s .study is te assess il: ^  marmot pet> . ntia.1 

fer industrial sitos in the La*ujna Lake Region.   This st vi i y will 

he w vir ce nc entrate en the anal ysis < f market couditic ns in the 

Metropolitan k.anila ar.vi end environs—   b^caxus,   it is nss'nricd, 

that rae st in di; s ir io s, if tii • •/ d;:sire te locato ih; nsolv'-'S within 

the r.pien,  will prefer te  acttM within th?   M :>iropc litan Manila 

area and it» immediate surn • nndin >s.    Past pattern cf industrial 

settlement in Ihe region would justify this assuiantic n.   It is fur- 

ther assumed that such pattern will continue in the futur? because 

of threj major reasons: 

a. Metre pe litan Manila will continuo te K* a rnnjcr iiiarkct 

for industrial as w.ll as agricultural ore ducts; 

b. Melro¡>c litan Manila has the necessary infr.jstrue turo 

such as ports, read« and airpt rts which Mcilitato ex- 

portât it n cf inAxa trial ;?tods to other parts c-f the ceuntry 

as well as lo other countries; 

c. Metropolitan Manila has a relatively- d. vele ned indur-irinl 

secte r which m.'iiiif. rhat,,any industi <\'e:>n be easily lini.ed 

with the existinp, industries either backward ^V or forward;/. 

¿/ Metropoliten Manila /rea and environs include: 
a. Ncrlk 1 ianila includes portions cf Manila and '" utv.cn City, Colrocan, 

Ma laben and Knvetes 
b. South Manila includes portions cf Manila, Pacay, Pateros, and 

Makati 
c. Par.flrvuc includes Parana uc,  Pasay and Los Fiñüf. 
d. Malabc n includes portions cf "'uè zen City, Navetas,   "íuezon City, 

M nia h n and \'nl»nzuela 
e. San Juan includes portions cf ^ußxcn City, Mandaluyong,  Pasig, 

San luán,  Manila and Cabrean 
f. Marikinn inducios perlions ti   "ue?cn City, Marikina, Mcntaiban , 

San Matee, Cainta, Pasie, and Toyt.ny 
g. Upper Lobuna includes Ta ou ir?., Pateros, Para fía .-uve and Pasay 
h.    Guadalupe includes portions of Makati and Pat   res 
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The major scure;.:; et f»upply Í. r industri;,! space identified ih. 

this study ar.1 the e peu land chaces which are siili abundant in the 

suburbs of Í iet re pel it a o ¡aanila and exported re 'CÌamatir us m the 

shores of i,amila Bay ¡ind existing fish]* ud s m th.; Nave tas orea. 

The study alar ceneid .'r-.-d   th    possible coma   t ,t ion tha 1 ni "ht 

arise bo.tv.veii   the pre-« s.-d ''"-est Hay Indu sti eil II s ta i • and th.2 

prxposjd ir estabi i shed industrial a stai Oí* in N.-w Trv/n,   Bu la can, 

San pley Peint, Cavité, and ¿v,arivolos, Bataan.    It if. believed 

that only tlv lait-.T estates can cfl'^r competition te the potential 

industrial awae    in tir..- Lacerna. 1   •'• ^ topico. 

This mar\ot study airo compares the prie.*«.«; of oxi.«t inp. land 

in th:? vicinity of the proposed It cat it a cf the industrial .state 

and the prices cf   tli » racla irrt?d lands,    lurth; rmerc it was ana- 

lyzed the best way cf disposing th    'parcels cf laad in the estate 

(i.e. lease er sale), 

^•2   Pre vie vi s fit udie s 

The present study tro!, inte consideration the information and 

findings presented in the reports e f twe internat ic nal consulting 

firms, namely,   Black and Voatch Internatio rial (" í aster Flan for 

a ScwcrapJe System 1er the Metropolitan Manila Area" cc ndncted 

fcr the v/crld Kealth Orrvnizetio n) and T. In.'.lede w and Associate: 

Limited and  aero  Service Corpo at un (Feasibility f.urvey forth.- 

Hydraulic Control cf tlu 1 .a^ina de Bay Couple* and Related 

De vele prnent Activities" undar the sponsorhip of the Philippine* 

Government! Albd He. Uni fed Hfif i'o*i# ). 

•The Theoretical Framework 

2«'    The Pemand Pre iecticn.    Assumine, that there arc nc data con- 

straints, there are a number cf indicators which  can be used tc esti- 

mate, the changes in the requirements for industrial land.   Amone» those 

indicators are: 

a.   the historical area increase cr growth trends cf industrial 

land ; 
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b. the relationship between industrial land use and fix?d assets; 

c. th;; inteutú n cf business establishments to ace-lire lands fir 

f ut ur.   . \- ; \ m s i e n ; a 11 d 

d. the rehuknship belwc «en industriai ere u-ih and population, 

Some aromi* nìs Ti r th.: validity e f such indu aie rs ar.1 as 

fèlle vea; 

a. the hisù rie al area increase cf industrii! land is the result 

cf the interplay ci s¿varal ferros, -eco ne nie and/c r s< cial , 

which e-a bo assmre.d te- havv the same effect, en th:   future 

increase in industrial lend aca; 

b. technically and financially, th.- arneunt cf fixed assoli-; cf a 

firm reflect the amount of land occupied hy the   firm; 

c. additional land requirement cf business .establishments depend 

en their ex pan sic n plans; 

d. population prewth is a fune tini cf devile ;\f.ont and demand f c r 

industrial land is alsc    a function c f development.    1 a tho 

early stae>,o cf tho devele.prnont c f an occucmy, there usually 

exists a direct and pc f» it ivo relationship b tv/ecn population 

grewth and economic dovalo pmenl. 

Due to data constraints, indicators, "b" and "c" cannot bo usod. 

Indicate r "b" canuti l>o used because th?  statistics available  aro th » 

annual increase in fi*od ass-'ts cr fixed investía "ait ( a flew concept) 

and the estimated industrio] lanci arca (a steck concept.).    A ratio 

between   the available ostirufctv cf land fcr industrial uses and total 

fixed investment if used to derive future increase in industrial land, 

will    *end to overestimate the projected industrial land areas.    The 

reason for this is that the dene minate r of the rotic would bo under- 

estimated by an amount e'ual to cxistin,«, steck cf fixed capital cf the 

base period (usino tho »trek concept), the numerator would be over- 

estimated by an amount eoual to the existing land area of the baso 
1/ period (using  the flew concepO- 

r?     1* h ? re pF»T"p r : par e d by T. Inoledc v emd Associates Limit d and Aero 
Service Corporation made used cl this method.   The r<: suiting projection 
in this report appeared to   fee overstated precisely because of the reascie 
stated above. 
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Indicóter "c" can le estimated.    However, this estimatien would 

• involve time ami capital which would   .nlail addii unni erst te the project. 

.   The mot lied chen;>n fc r projecting the demand tr re uir «in  ut fvv 

land in this study end • us.> e f both, indicaiers "a" and "d".    1 iTluini Ay, 

the» M/MC/ìJ/-'V/,SA stud/ by Black and Veateh Î-vicenniif nal which had 

similar objective» and aro n see pc as this study,   -used indicane "a" 

for its proj.eticas. 

Tlu   ''ltO/NA 'VA-A study employed phete p.. cru trie map;; taken 

J9'")4 and  196    te estimate the actual exp'niei. n rafes tithe built up 

aroar. In the í/< e trepe lit an t amia arai,    This study als'   broi _  up tin 

built up areas into residential, commercial, insl itutieu'il and industrial 

areas.    After od Justino this historical expansion rales U  take inte 

account th.- expect.d future developments in the   study area, the V/HC/ 

NA^/ASA Find y was «We to estimai •.* the dornend er r "uiii :rn Mil fcr land 

by built up aria caK-cries freía the bas? year 1970 u year 2010.    The 

study, he wovor, did net phase the demands fcr land, any, by decíales 

butwcen i?J0 and ?010. 

The assumptions USK! by the 'Vi-IC /NA"/A:>A .study wer. ft.und to 

be valid especially after analysdne tin   implications tf iti, pr< lections 

en land/man ratics (indicator "d"). 

This marl; M study there fere- «ssumei; that the "/HC/ \7.V.'AÓ A pro- 

jections or, feasible and that i^ia  is ne   ne^.d te di  a s..-par.il.. pro- 

jection of varieur. land reou ire mente.    This present market study, 

however, estimated the pre jected demand»; fcr 19 0, 1990 and 2000 

usin£ the .-rcrmatric *r<-wth ratee between 1970 and 2010 computed freni 

the V/MC / N A W/ S A pre jeot ie n s. 

2.2   The Ou?',?!/ Project ten 

The potential scure :s of land supply fer industrial purpese which 

have been identified in this study are: 

a. cpen land spaces, 

b. tWlaim?d land, and 

c. other land use 

The   VliO/ WV'/.^A study had these same sources of supply ri 
industrial hind. 
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labi» 3.1 shews t'i;» chan;.in: di.stri.bu1 ¡c n c f djiTvuid 1er b.nd by 

us j in the «i.itrepelitan Kmnila ar~>A and environs.    It may be observed 

lh.it tbi trial demand fc r bind bar. incr -a^d by about 656 hecUuvs freni 

4  ,427.7 li .claras te 49,014-2 hectare;:,    íiinc th.- present >v>cn. aphiciël 

area cf u\  tre ,K litaa arva and  ¿nviivnr* is only 4   ,-^27.7 b» ctarJS, thes.- 

'odditicmnl 656 halaros n.-cd:d c;.n only b- »atinfid thrcu-b r rlamalb n. 

Tabi  :.i.  I1IIì:!ì£1ì£TL_.1Lii¿/JillI£ILi*.4íi>L!iIJ.^irJl 
/.ì>iD 'ïWVIV.C'•::-, i?70 TC 201 O_ 

r   1 • 

Land-Use TyP- 

Residential 

Commercial 

Induslrial 

lnstitutic noi 

Cjvn 

12,74. .5 

52  .0 

1,775.2 

1,39?.7 

HO TU, i A Tir ;\R IA 
O'oclur..-:;) 

-jT)^—'—vg«TTJ     •      2Ö00 20>0 

2,196.9 

QO,9.9....?.    26^421^7 

4f ,427.7    4' ,596.6 

17,442.9    22,130.0 2/,076.6  35,621.6 

796.6       1,202.4 1,."15.4    2,740.5 

2,71-.M 3,364.7    4,164.9 

2,17K3 2,712.1    3,r'.."•• 

20,543/    12,967^    3.,JiL^Ì 

4:,766.?_ .j£^2hlé2jìL^L 

Percent Disti ibu li« n 

Res id Mitiül 

Commercial 

Industrial 

Institutional 

Opon 

2.4 

1.0 

3.7 

2.9 

63.9 

100.0 

35.9 45.4 
1.6 2.4 
4.5 5.6 
3.6 4.5 

54.4 42.1 

57.4 72.6 
3.7 5.6 
6.9 r.5 
5.5 6.9 

26.5 6.4 

100.0 igo.o_     iQo.o     100.0 
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Table 3.1 alsc  indicato that the tf t.il area nc.cKd fcr industrial us.» 

Vili iiicrwtts..; b/ 2,3' 9.7 hectares botw^n Í9/0 and 2010.    By clocad, 

. this inervas: is brck:n dewn ac fcllcwr.: 

1970-19'0 

19 0-1990 

1990-2000 

2000-20JO 

421 .7 luctai :s 

521 .9 lvjctaros 

64r;>.9 h'Ctar s 
"00.2 hector. r? 

2,? 9.7 híclí.ivr. 

4.   The Fr£jjiç2£i]JdLllii^^ 

)        4«J   The "/HO / N/j. lI^:l'^'ii22lY-rX':li:£JJi^l 
To   meet   the increase in thj dornend fcr lard f< r industrial 

use, th2 "'HO/KA'VAi/A study has id. ntifkd coverai feasible 

scure 23. 
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Tabic 4.1.   TC'ÍA- IVl.l !,(M'AC;î!   <"T  I>"CÏ: Tí/. '. • W '-i-XTA? AG:-: Cl' 

p-irur..Ti:i/.i /K •/-, 3V i-, ,nrr,   , Cl ii (••-•::. /'^D --.Y 

í¿^Ai^/,.'Mi r.ACl\"_, 1*;70. -2910, (H M;Cl-'r. !••) 

_  *27<L.   . 
447.9 

lue tv *. i- s ' 

1 ' .UT   '"/I 

North Manila                                US.?. 29'.6 2.:- 
ikuth Manila                                 176.2 274.6 9 .4 i.i 
Prrafti'u2                     .                16?.5 397.5 234.0 2.2 
Upper Lacuna                                   1' ,0 217.0 199.0 6.4 
Guati ulup-*.                                           22.5 47.0 24.5 1.9 
Con Juan                                         '/G6.Q •',059.0 29:"'». o 0.: 

Mnrikina                                        210.5 1,137.0 92C.5 4.3 

Main ben                                         Jl§¿Ll 5''4.9 315.7 2.0 

1,775.2. 4,164.9 2,3' 9.7 J?-¿ÍL- 

Percent i'-ir.t i i bat i» n 

Nctth Jvinnila                                     .4 10. 12.5 
frulh iv,r.nila                                 9.9 6.6 4.1 
PisrnfSaru-.»                                       9.2 9.5 9/ 
Upp.?r Laguna                                1.0 5.2 " •> 

Guadalupe                                        1.3 1.1 1.0 

¿>an  lu an                                     4?. 1 25.4 12.? 
Mari!, inn                                       11.9 27.3 3-V: 
¿Nalabrn                                      ?5f2 ILI 13,2 

100.0 100.0 100,0 
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Tubio4.?. . pf^riKC'i •:• r.iìPìn.v r    J.AF'. A.v/n.- in.¡-.ver   INUU',. 

'mAl  Hi,1« Rv h,y 

1970-2010, (jn Mecw 

n: rxur<"; 

ax-s) 

i       A NI'. 'M V KT Al'-'/.r, IJÎîLI'LëP « 

< 

Draina oe Pasins 

1 ne r M s L 
in /roa 
(Total) 

.   29C.6 

Scure es 
TIvIT'tV; fi 
Cth^r L 

16 .3 

UMCl 

Utiû ""Tic n 
c f C pe n 
S yxt r c 

115/ 

Ko.clajfia- 
tic n anu c 
Lanci-fill 

Ncrth Manila 14.5^ 

Se uth Manila 9  .4 9" .4 y 
Poraiïar u i 234.0 234.0 

^•Upper Lamina 199.0 199.0 

Guadali« ;>» 24.5 24.5 

San ]uan 293.0 293.0 

Kiarikina •   926.5 926.5 

Malabc n 3? 5.7 315.7 

TOTAL INOPIAf 
(liée ta rv* s) 2,39.7 16' .3 1,?91.2 330.2 

PEK CENT 100.0 7.1 79.1 13."  

a/   The projected aine mit cf reclaimed ar a :.ilcn<?. the Nerth Harbor vicinity 
""     is exp.cted te b • areund 52.5 hectares.   Cf this ami unt cnly 14.5 hectare; 

will likc-ly b:. utilized as industriel site, with the remaining 3  .? hectares 
used fer residential and commercial pur¡;i ses. 

/   The eslirneted landfill er reclaimed area ale «i^, Texas P.lvd. will a;ncunt 
tc 210 hectares.   ilcwjver, said ar^a is expected le be utilized as 
fellows: 

a. Residential Uses   - 100 hectares 
b. Ccmm re in l VJses   - 35 hectares 
c. Institutional and/er Open Spaces - 75 hectares 
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It wculd bo nclicod from Tabi: 4.1 that th.:  n . a in th.> vicinity cf 

tha  proposed indu a trial eslat'.» (Pnrana-ue and Vpp :r Lacuna) tapped 

fer a supply ci 433.0 hectnr  s 1er industrial purges.-s.    Tabi.' 4.2 

wculd indicai., that those 4:3.0 hectares w( itici ha v.* te cerne frr ¿n th.' 

inervas? utili/alien rf open spaces.   TU    r»stci ilio 2,3 9.7 h •cìnra: 

n-v.uk d fcr industriai use in the ar.a covered in this stud/ v/n: Id he. ve 

te be  supplied th rough increase util italien círp.'ii s, aces in the ro st 

ef the «tudy ar.vi, th rcuqh reclamation in North ivianila and ,\'.alaben, 

. and through shifting ef land frr m ether USì to industrial us.» in the 

whclc study area. 

5• The   Need for an Industri.! 1 T^ folate 

The ruuntity cf land demanded fcr industrial us., has been quanti- 

fio d in ¡eoctien 3 cf this «.tudy.   In this s relien, it h? •«; bien shown that 

between ^970 te 2010 seme 2,3 9.7 hectares will b: need d fcr indus- 

trial purpec.;».   Considerino, the fact thai there nro a let cf e ;v n $p a es 

in the study nroa,  reclamation may only bo resorted inte   after the 

available cp.n spaces have b.. :n exhausted cr industrial land have bv.:n 

consolidated,   l'hit te facilitât e a rational expansii n of industrias mid 

at the same timo maximiz   lb    use ef thos » available' open spaces, 

a physical plan ne.dsie be  implemented.    Tìiis e nd -aver vculd re1-- 

* quire an ¿ricrmou s amount ef capital and drastic chancos in the ad- 

ministrative and legislative 3et-ups.   Such chang. s wculd inveivo a 

Icn« timo tr materialise.   \n the meantime , the do.'land fer industrial 

spaces wculd be £rewin.í>.   If this crev/th in d-niand is bft unmatched 

by the actual supply cf industrial land, industrial çrowth as w.ll as 

regional growth would be curtail.d. 

Since the timi» element involved is crucial, the < nly alternative 

bft therefore is to reclaim land, if it pre vos to be at least ocene - 

micolly nnd technically feasible.   Technical and economic eensidera- 

tirns peint to the 'Vest Bay area cf the Lacuna Lake as tha m< st ideal 

location ef th:- industrial -state. 
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6 • Ccmpc1i1ivo Fcsitkn rf the l'vt M SH! "/,;U 'lav Ind' ir I rial Ksla 1__ 

It is believed thai cnly fiber crrvini/.. d industrial estates na V.U 

offer cc.hip. titicn with the Pr< ¡iced "/est  Bay Industrial Tistnl •;.   As 

of this date-, these arc knewa pre pesais tc  establish industrial  'states 

in New Town, Bulecan,  á.anoky Point, Cavito and i.iariv. les,  Bataan. 

Lccnticn-wise, the "/est '"ly Industrial estate liar, a slight advan- 

tage cv *r the ctlur prrpes d ostai, s.   It in easily connected- by 

existing infrastructure tr th.? pr .sent nmjcr market, which is the city 

f cfí.ianik;. (See Appendix 3).   Currently th«.  Ccuth Superhighway, the 

highway which cennects Manila tc the proposed sito oí the estate, is 

experiencing rapid strip devile puent.   It is anticipated that such strip 

develcp.nent will ev.n extend i'urth  r scuth cf the prepesod industrial 

estate. 

The  cxistinc» lend alcng the strip d ,.v;.k nrnent path wculd therefore 

be efferin- ccmpelitic n tc the industrial sito within the  .slat-.   Current 

prices cf existing d  velcpod land aleno the strip d <velc pment path 

ranqe frcm 1*64 tc 172 per v uarj motar ( 9/0 prie .s).    Th.- cesi cf 

fully devele ped land in the propesaci ostata is Í 22 pr s-uare meter 

(1972 prices).   On the assumption that ih.   lrts in the    state ara sdd 

at a 100% mark-up en its ccmtrueticn erri th? prices rf lets in the 

' estate would still lx; kwor by iv kss tbe.n II" per s-uare meter than 

the prices cf existing develcp« d lands in the estates immediate sur- 

re undings. 

An alternative site fcr the reclaimed estate (et nsid -ring engineer- 

ing aspects) wculd be Taf.uio, Rizal.   Tc devìlcp this site wculd mean 

extra ?xpenditures en infrastructure as it is abeut 6 kilc meters frcm 

the Sruth Cuperhifdiway.   Fur titer mere, because cf certain engineering 

consideratiens, th? tctol ccst cf tnis alternative site is abeut T2Ü.50 

per square meter er P2.50 higher than the per square meter ccst 

cf land in the proposed estate. 
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7. /»I«.-ru;:tW^"fays cf Eispeyif>J-ii'íi5-'llÍ:iLUlL;IiH.iil^LjL-'iJAiiX 

In du strini ".,st at e. 

Administratif n cf ,m industriel :-stet « cc iupru>.s a best cf acti- 

vities which amen?, ethers ine lud. t! ..• su> ' rvisi. -n, specificali'.' ih o 

implement.ticn rf zeninr?. reouhiti^ns \c bo fclk w d by industrialist 

occupant.    Lease is lave red_c vor sale b cans e it ; «sur b the api>li~ 

catien cf céntrela necessary A r th.. fulfillment cf t'i e cc nditit us cf 

tenancy and the r ¡strict i v.: ccv-nonoe    cfoccupane/.    1 urtherrnen: 

* Industrial ...stote aro primarily d-si^KC1 tc cater tr  small and medium 

^ »cale industries which have limited capital.   Ccnsiderin^ the lii«h 

ccst pure has inç, en industrial let (relative tc the s   industri  s' tctal 

cost) these industrialists wculd be better eff if th.y rent rather than 

buy industrial s pac >s fer  th> ir fact« tier-. 
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PART   til 

LOCATION AND KL'CLAMATK-V STUDIE Í5 

A 

1.     Summary: 

1.1   This part of the present West Laguna Industrial 

Estate» Study Report presente detail.', of engineering an well as 

location studies associated with the land réclamation project for 

the West Laguna Industrial  ".state.   Findings show that the 

•ugge «ted site at Mimtinglupa i ft most favorable.   The choice of 

• suitable »ite for a 400-Ha. industrial «ite is cor fined to the 

Nftpindan-San Pedro sector of the west shore where preliminary 

sub-soil exploration.had been conducted ly the LLP A StfTf.   This 

•€Ctor was also defined in the UNDP West Laguna InduUrù.ì 

Kstate Study as potential locations of sweh undertakings.   Tvro 

possible locations v/orthlooking into have bec:n suggested in that 

study, namely:   The Muntlnrdupa cite and the Ta&m'jj site,   FVC-A 

the obtained «oil profile, the Muntiu^lupa uite is confirmed to 

hare the best foundation characteristics compared with equivalent 

•It©« along the Wapindam-San Pedro stretch of the west shore 

alluding the Tftßuig site.   The thickness of «oft compressible clay 

layers range« from 9 to 10 ft. at the Munt'.nglupa-Sau Pedro sector 

•nd 30 to 35 ft. at the Kaolndan-Dagurnbiyan sector.   Cost compa- 

rison based on fill reclamation for a /00 hectare site (/?.:ivi~AV') 

«tows the K'iuntinglupa site a better locution.   This is du«i to the 

higher cost of filling at the Taguig sito on account of greater Lund 

•ettltment expected (1.5 M. as again ut 0.30 n. at Muntinglupü) 
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and greater diMance of proposed source of suitable fill muí e rials. 

Other location considerations such LU:, accessibility, availability 

of labor, etc. also point to the Muntinglupa site as more worth- 

while.. 

1.2   Polder method of land reclamation is less expensive 

than the hydraulic fill method as comparative cost estimâtes 

also show but the choice of the latter method, although mora 

expensive is primarily ba;»ed on  land use and required safety by 

land-user®.   Industrial «lies must he free from excessive damp- 

ness which is a problem in polder construction.   Likewise, a 

hißh degree of safety is required.   Polder construction involves 

a high degree of risk and thie may not be acceptable to land-users 

no matter how adequately constructed the polder dikes are, in 

view of the land-user'» high investments. 

2,    Introduction i 

2.1 A detailed engineering eludy intolvinß 360 hectares 

©f land reclamation for industrial site at Kuntinglupa was carried 

out by th« VNPP in 19?0.   An alternative site at T&guig involving 

1,000 hectares, although not costei In «ame detail a« the Monting- 

lupft site, was also studied.   It was shown thai the rawland cost of 

the latter site is less expensive.   In both cases, the reclamation 

method is basically polder construction, 

2.2 The • election of the I. imtinglupa site in that study was 
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preliminary idea on the suitability of the lake bed for the 

proposed reclamation project, and to arrive at a decision 

as to the choice of a suitable location, a preliminary sub- 

soil exploration offshore from r apindan to San redro was 

undertaken by the LID A Staff.    Results of 10 cone penetro- 

meters tests.and 5 soil sampling test holas performed in the 

lake bed showed 5 different soil layers encountered in the 

subject area, ranging from mud at the surface to silty clay, 

sandy clay, sand layers and tuff in that order.   Relatively 

dense and firm clay soil© vith approximate bearing capacity 

In the order of 2,000 lbs./sq. ft. is encountered in the 

Napindan-Bagumbayan sector.   This laytr is overlain by 

approximately 30 to 35 ft. of the soft compressible clay 

layers.   Veiy dense layer of sand and gravel is also encount- 

ered In the Kiuntinglupa-San Pedro seclor which is also 

overlain by approximately 9 to 10 ft. of clay layers.   Details 

of field procedures, soil description and soil profiles  in 

Annex "B" demonstrate the relative thickness of the various 

soft clay layers along the lake bed fro A Napindon to San Pedro, 

Laguna.  The clay layers increase in depth to as deep as 

50 ft. as   you go towards Sucat north of Alnbang and from 

there begin to decrease to about 35 ft. at Napindan area. 

For lack of time, soil laboratory tests on undisturbed 

samples have not yet been undertaken to determine the physical 

properties of the soil at the site for consolidation and settlement 
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predictions of the proposed reclamation works.   For seule- 

ment calculations, a liquid limit of 100%, compression index 

of O.OO and initial void ratio of 1.9 ore tentatively assumed. 

These assumptions arc inferred from previously obtained 

results of laboratory analysis made on similar samples taken 

below the lake,bed at East Bay during the "UNT-F Laguna de 

Bay feasibility studies and from tables in Soil I,.echanics 

Textbook —'   on various properties of similar soils.   While 

it is true that the use of these information in assuming the 

properties of the underlying soil in the proposed reclamation 

site may not be acceptable at this time, we arc constrained 

to do so   for lack of actual data.   It is essential therefore 

that the LLP A take action to -ndcrtakc- these tists at the 

early stage   of the study for a more realistic approach to 

the problems not only in settlement and consolidation but also 

on other problems pertaining to the soil mechanics aspects 

of the project.   Applying the available information and assump- 

tions, the predicted total settlement after completion of rec- 

lamation works is approximately 0.¿0 meters within a 5-year 

period, 70%   of which occurs during the first year at the 

l/untinglupa site and 1.50 meters In a 10-year period at the 

*"~    Soil Mechanics in Engineering Practice 
by Torzashi and Feck 
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Taf.uig site based on soil mechanics methods: 

V      S-JL£ç   log  Vo+jP 
14- Bo i''o 

Where   S - Settlement In cm, 

H - thickness of clay layers in cm. 

Cc • compression index 

Eo - e.    '»inai void rutio 
2 

Po » original pressure in V./em 
2 

&V   " increase in pressure N/crn" 

The settlement values constitute the height of overfill in the 

calculations of fill quantities for the hydraulic fill redaction 

scheme.   An initial displacement of 1.00 meter in the upper 

mud layer is, in addition to the calculated scUlemcnt,aceounteil 

for in the volume calculations of fill quantit It is believed 

that with these allowances, the -stimated volumes are con- 

sidered conservative enough. 

Major structures built on the industrial calate are to 

be founded on  end bearing piles.   From the soil profile, 

foundation work of building structures built at K'untinglupa 

site is expected to cost less than any equivalent site along the 

Naplndan-San Fedro stretch of the shoreline. 

4.     Locational Considerations s 

4.1   In the choice of the best location for the proposed 

reclamation for industrial sUe, the following factors are con- 

sidered : 

v a.'"- Favorable sub- ioti condition for economical 
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const? uctlon of reclamation end foundation works 

and consequently less maintenance cost resulting 

from settlement and consolidation. 

b. FroxiiTiity to Available: sources of suitable fill 

materials, 

c. Accessibility to economical means of transport 

such aa highways, railways and water transport 

d. Proximity to industrial and community infra- 

structure. 

e. Availability of a good supply of trained labor 

f. Political considerations - The judgement of higher 

authorities may override oil other considerations, 

g. Social considerations - The project must enjoy the 

people's   acceptance; 

4.2   The foregoing considerations seem to favor the 

suggested site'at h untinglupa for the following reasons: 

a. It has a more favorable subsoil condition than 

the Toguig site or any other site between Napindan 

And. San Pedro.   Settlement expected is less and 

consequently, cost cf fill materials is less. 

b. There is a sizeable sand deposit most suitable for 

fill materials at the vicinity of the reclamation 

site confirmed in the recent subsoil exploration. 

c. It is very accessible to the South Superhighway, 

oil pipeline, railway and the Iv anila International 

Airport,  (ligure /« - i) 
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d.    The 5tm l'udrò ar<n hü» also Tu.v.n identified  as 

n regional growth corner in the TIAL "Repeal on 

Regional Reference Structure •• Laßtma   Potion". 

A labor force is expected to be available to match 

the growth of the e:U 4. . 

c.    As the estate will occupy a part of Lizal and a part 

of Laßuna, it will probably enjoy favorubk endera«.•- 

ment fron the top officiala of the 2 provinca s, they 

bcinfí both members of the LIT A board of directors. 

5.     1-find Rcclnm-'-tion Ajtoynptlvcgj 

5.1   There are two methods of reclaiming the /,00 hoc- 

tares induri rial site from the lake:   by M rmr]i£2yjip " ¿nul by 

polder con^ructien.   The choice between tlie   two methods 

depends oa: — 

a.    Use of Reclaimed Land - For ai?riruUur;il Ptoses, 

depending on the suitability of th, subsoil ana if 

groundwater table can be controlled, pokier con- 

struction is preferable to the bisher cosi of íillinc. 

For industri.nl purposes , filling is preferable to 

polder construction to increase the required safety 

and eliminate dampness. 

1/ 
~~    Reclamation and Told or s, Lecture Kotes 

bv \V . Jam* s 
International Course in Hydraulic Engineering, 
Delft, Netherlands. 



b. Depth and Area of Land to be Reclaimed - The 

larger the «rea to be reclaimed the greater the 

cost of filling.   Without n suit-ibi o boi'row pit 

near the sito, reclnaiMioii by impoìoìeHnc; is more 

economical. 

c. Required Safety - Polders arc not completely 

»aft: and involve grtat.r risks than filLd recla- 

mation.   In a s »all   pokUr m-rh as the propop etl 

project, breach of dike means sudden rise of water 

level in the polder with little opportunity of eva- 

cuation. The required safety therefore dependo on 

the land user's requirement.   There ir. no que;;! ion 

that to many people, it Is more pleasant and seti'Ty- 

ing to work in a situation wlea e tin re is greater 

security against loss of lifo and   property and wlu-ro 

there is no worry about rainfall conditions, emer- 

gency diken, evacuation, etc. 

d.     Subsoil Coaditícn-   » In fceiural, where lie: h'.nd ?..: c • 

poor subsoil   conditions awl is to be used for neri» 

culture, polder construction is preferred.    For 

industrial purposes, filling «hall be resorted to. 

5.2   V* hat ever th< alternative is, subside net of land is 

expected to take place and structures bulli thereon should be 

founded on piles driven down to firm soil layers.   In most eases, 

reclamation by polder construction is less expensive co.npared 

to hydraulic fill    *on«truetion.   Comparative cost c rtuaoles 
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between the two methods is ii   Annex A-4. 

5.3   From the basis of land uso, safety rtquireawnl 

and land area to be reclaimed, the choice of a hydraulic fill 

construction for the reclamation project is IK. li», ved justified. 

Detailed studies of engine», ring works and cost;» based on this 

method is discussed further below. 

6«     Ce.K.;rc;H^esjc,n : 

6'1    Uiyout of the Project  - The recia nation project 

encompasses a long and narrow stretch of the shoreline 

having a cross area of 400 hectares.   The îorîhcrn and southern 

Cuds, approximately ü laris. apart, are bounded by the Bay; iam 

and  San Fedro rivers respectively.   The eastern and western 

limits are bounded by contour.; elevation 9. K) and 10. L;U iiuters 

respectively.   It is assumicd that all land below elevation 10.50 

meters is a public domain.   Elevations used in this study are 

referred to JvXl.W datum as l'ilcv».tion 10.00 :a<itera.    The 

location of the inshore U.-.ii of the reclai v¡ ,.d area at LI. 3.0. aC 

will leave open a small channel with minimal earth excavation 

needed for facilitating conveyance of inland drainage   to the 

lake.   The estate is by necessity divided into 3 sub-ureas by 

outlet channels for existing rivers that are draining directly 

at the back of the project.   This arrangement will prevent 

or Minimize harmful backwater effects upstream. (Soe Trawing 6-1). 

6«2   Schevne of Reclamation -    The project will consist 

Of 5 

it.     Hydraulic filling to Id. 13.50 meters as final 
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grade after consolidation   of the subroil. 

b.     Construction of revetments cf loose rock riprap 

at the exposed «lopes of the ree laired land. 

C.     Provision of ou! let channel s Ihm the reclaimed 

laud for «.xistmp, river«. 

d. Sxeav.ition or th. -penine; for di\iin'<pc.- cunáis 

alón/; the inshore limits cì the rodai, aecì land t 

route run-off from the inland catchv.i: at to the 

outlet channels of directly to the ln'e,. 

e. Construction of access roads connecting the 

estate to the existing road networks in the 

vicinity. 

^•3  T e i>ip] A s s vu-'J o '; on s; 

a.     The designed height of the   rawland fill is Kle-va- 

tion lv1.50 meters after s< ttleiKrit of the subsoil 

has occurred.   With a calculated settlement of 

O.'JO ¡aeiers (Cection 3.2), the construction j-radc 

will reach up to HI. 14.30. 

With the design elevation of HI.  13.50 meters 

after consolidation ample protection is expected 

under conditions characterized by: 

-   Two-year high lake stage (El.  12.50) phis 

allowance for wave height of 

about 1 meter resulting fiora a wind velo- 

city of 50 mph (l«ig. 6-2, IH TP Report, 

Vol. 7). 
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-   Ten year high lake stag« (iT.  13.L/>) 

without allowance for wind «fleets. 

Coastal engineering studies of west bay is 

included in /,r.n  x C. 

Tht- raw land fill ekvation of 13.130 .ii::tcrs ir. 

as high GO the ground elevation of lb,, two adjacent 

townsites of !/.untinßlup;i «ind r.>nn Fedro.    This will 

have a favorable psydic logical JTecl on the projec- 

tive land users. 
b«     The revetments arc designed with a í.ünimuei slope 

of 3 horizontal to 1 vertical.   The top of the struc- 

ture has a b: r n of 3 meters and is flush to the top 

of the fill.   Allowance for eventual settlement of ¡he 

structure i.s also considered. 

Like polder construction, the hydraulic fill 

construction is olso subject to certain risks.   To 

insure stability of the r.rl.Tr.nod l;'i>;l, the revct.-'n nts 

at the- slopes of the fill musi he ehi-., io resis; w;.\\ 

effects and internal erosion of the underlying fine 

soil particles underneath the revetments under con- 

dition r above-evention ed. 

The front rev.teien« has a thickness consisting 

of O.7O :r.:ter ihick outer layer of ¿GOO kp,. rocks 

and O.JO'iWier thick inner lnyer of 200 kg. rocks 

resting on a 0.30 meter thick grnvol filter layer. 

The weight and thickness of the rock layers are 
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expected to b^ more than what in theoretically 

required (formulas of Irribarcn at.*! Beaudevin) 

under the prevailing conditions,    "i he tray«, /oidal 

rockfill to; of the rock facing, with top el« vation 

at 10.50 meters,   serves as u dorn at the early 

stage of reclamation to hold buck the main ìMIKì 

bod}' of the revetment.   It Is also a strong .support 

at the toe of the revetment, to prevent slid ¡tir, of the 

rock cover particularly under conditions of low 

lake levi 1 and high ['round water in the reclamation 

area. 

Tiie lv:c!>'.sliorv and charm. 1 revet ment s   at the 

back of the reclaimed land and at the sides of the 

drainage outlet channels resp« .-ctivoly, con<:>i:t: of 

a single layer of approximately 0, 50 raters   thick 

facing re sting on a trapezoidal rockfill Ux ,   The 

200kg. rock size facing is de«.;).-.. d siiffickH for 

the protection of th    Imchshore slop; r; of tX 

reclamation project du.; to mini,.i  1 wave- off« cts. 

traînage System. -   The drainage of run-off from 

the catchment behind the rcclarr.aUen will bo effected 

by means of th«. 10 meter wide trapezoidal canals 

located behind and through the reclaimed «axa. 

The siü-c art sinikr to the existing river vklths. 

Gasiti drAinarn  rv.-suiting from a 24-hour 

design rainfall ef 300 ;n ,t. will l>e drained by 
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buried storm draina that dir.cherfo inte» tht lake 

by gravity.   Tlu.- d„taiUd cost of the «chemo is 

«ccotmtvU forili  lanci improve »/icntf. (Annex A-3). 

7.     Tt:nctaM :• of Conati nel UT! 

?•* Aäi'I'Jii?.lli'lL£: '* ue basic ^i!!"-' recle, .nation is eeti- 

mated to require about 13-¿ years to compi., te based on the follow 

in g assiuíiptions:    — 

a. Nuiiibcr of dredging oquip.v »nt » Chic (1) null of 

lv"   Frvdg._r 

b. Capacity - /;50 cubie ¿netora p.r hour 

e.     Working hoxu í. p. r day - 20 hours 

d.     Working days per year - 250 days 

Full land (U v«Jop w ti* ir expecivd to b.; n. .-cìì. d ut I!K. 

end of 12¿ yearn. 

^•2 _ Oche fole' of n/rlT^iatiop ned land cVv. .ÍOj?r¡.i -nt:    Por 

purposes of quantifying, costing ond sclu doling, t!i*.  project i.« 

divided into .six (6) Sinnes of construction involviuc ¿»reas ran¡>- 

ing from 59 hectar» s to 7<- hectares (Annex A-l).   From the 

above assumptions, the following schedule is proposed: 

Year 1 - Completion to the construction grade and 

completion of other works for 40 hectares 

of Stage 1. 

-L't i SC I loi) ond Dredging Tí qui pin nt 
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Year 2 - Completion to the const ruction p.rmle and of 

other works for 21 hectares of Stage I-and 

16 hectmvs of St/if; : 2, totnlllna 37 hectares. 

Land i.flprovement of   /,() hectares of th, 

previous yi. •". r. 

Year 3 - Completion ni> above of 37 hectares of Sta^c 2 

and lauti iuprovv    :il of 37 hectares reclaimed 

in previeni:: y^ar. 

Year 4 - Completion as above 9 hectares of .Stage 2 

and 26 hectares of Sta<v. 3 tot al ino 35 hectares. 

Land Lnprov^nunt of 37 hectares of the- previous 

year. 

Year 5 - Completion r.s above of ZO hectare; of litare 3 

and l.-iiic! i,,i,»rcwenK nt of 35 h'- ctaivs of th 

previous yiar, 

Year 6 - Completion no above of 13 »u-clarcS of Stage 3 

and 24 hectare s of 5tar^./¡ to« o lins 37 hcctar,.r,. 

Land improvvî.itnt of 39 hvcieix-s of the proionr. 

year. 

Year 7 - Completion as above of /0 hectares of Stage 4 

and land improvement of 37 hectares of the 

previous year. 

Year 5 - Completion as above of 10 hectare of  StaCe /+ 

and 26 hectares of Sxnpy 5 totaling 3^> hectares. 

Land improvement of 40 hectares of the previous 

ye or. 
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Year 9 - Completion as above of /;0 hectares of 

Stop.c 5 and land improvement of 3fc hectares 

of the previous year. 

Year 10 - Completion as above of 3-: hectares of ota^e ó 

•and land improvement of 40 hectares of the 

previous year. 

Year 11.- Completion as above of 21 hectares of 

Stape 6 and land improvement of 3 ' hectares 

of the previous year. 

Year 12 - Land improvement of the final 21 hectares 

reclaimed in the previous 3'tar. 

The schedule of construction of improveru-mts are based 

on the actual start of th_ said improvement on an area one year 

after that area is completely filled.   1\ reduction of th., con- 

struction period to half can. be done with the use of two (2) le " 

dredgers. 

7.3   Land im;">rov::;.;K:nt :   In the planning and sclnduliap 

of proposed improvements within the recloinxd land, the seule- 

ment due to the hydraulic fill must be taken into account.   As 

already pointed out in Section 3.2, ii appears logical to start 

land improvement on any aren not earlier than 1 year after the 

completion of the filling on an area when greater part of the 

expected settlement has already occurred.   This does not 

preclude earlier start of construction of the initial phase of 

the improvements which are not sensitive to settlement prob- 

lema, such as the use of int *ri.a and low cost works until the 
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construction of tin final works arc possible.   An cxn .>t>U 

arc gravj roadways which will later beco..?:: ih... subr,radv_ 

of concrete pavements.   Open drainage can:'.Is can finally 

become the dit ^h for burrkd ominare pinee;.. 

Similarly, tlu- possibility of occupancy, development 

and use of the raclai ned land is not completely precltxkd 

prior to the initial settling period of I year.   11 anni up, and 

engineering alone of the- structure of  a prospective occupant 

to a lot will require at  least one year before the s ¿noe is 

constructed and this lend ti»ne   might as w. 11 be the settle- 

ment period of the reclaimed area, which for reason de:a re- 

able to the LIXA should already be at the disposal of the 

owner,   likewise, acceptable and field-tested methods of 

accelerating stabilization of tlu foundation soils at places 

where the structures nr,  to be built can shorten the waiting 

time for l.md use.   An example is the use of adequately 

spaced sand drains bored throughout the thickness of tlie clay 

layers.    However, this will caiail additional cost which are 

not presently covered in this study. 

**•     Cost Studies 

8*1   Cost i: stimate s   - The unit cost of materials in 

this report are based on the recent Did 1    sludy on the West 

Laguna Industrial I:siate, but rev:1-.  *.   by about 25£ to reflect 

present costs.   "Estimates of quantities and costs protrays 

the recommended design details and plan shown in Drawing G-l. 
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The height versus cost curves for the front révélaient is 

shown in Figure Ö-2. 

The cost per lineal meter of olhrr works arc 

presented in    Annex A-2.   These are the bacì ..there and 

channel revetments and drainage canals. 

The land improvement cosi? is also revahxd by 

25% over the VJNCT cost.   Ï etailcd estimate is also   in 

Annex A. 0. 

The following tabic in the summary of cost for the 

reclamation project based on hydraulic fill construction. 

The detailed estimate is also included ir. Annex A-l. 

TAP in  ;.l        Sii ivi IV, A.K Y OK CAPITAL COSÌ 

XÍJ-H...ljj^yiR;: .ILO.•' :':1ii.i:.Jr Í'TM3 
• ^:£c.':J.t,^.tv..!i,r./tí!:).!ii-St::r> r^ 

!•     Plrcct Costs - - V 55,172,250 
a.   Hydraulic fill         F45, ¡40,000 

bf   Front revetment     4,254,750 

c. P.nckshoiv revetment-     2,0/6,000 

d, Channel revetment        -     1,700,000 

c.   traînage canal -..---- .        104,000 

f. Access roads        140,000 

g. Interior bridges              360,000 

h.   End protection  697,500 

2»    Indi tv ct Costs  .--    f 11,030,000 

a. Overhead and continr.encies -  5,515,000 

b, lsnginccring £; supervision--- 5,515,000 

Subtotal       lSf.,202,250 

3.     Land improvement      V 25,600.000 

Total Capital Cost -.- —      T01, 30?., V'.0 
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tj'%   annual Costs_ - The- average cos»s of operation, 

repair and  aininleiKuu «.. of tin   project, exclusive c>f financial 

charges and overhead costs vary fron year to y„ar durine the 

period of construction depending on the work accomplis lu d. 

lift value is assumed to be constant alter t ht  reclaimed land 

has reached full development and this value is su.rr.aarized 

below.    The calculation;, are hashed on tit.   !• «Flowing percent- 

ages of capitnl costs of the following items:   Harthwerks -1%, 

Trainaci' canals - 2%, rovetti)« nf s - 2%, access roaos - 2%, 

bridges • 3% and laud improvement - 2%. 

T/ITJI-T ?. 

a 

b 

c 

a 

<• 

f. 

AÎ2l£!id_£°£T Ol- Fí:-"M .-CT 

Villinr; Ufî./OO 

Revetments      ISO,015 

Drainage canals »  2,0.-0 

Access rouds -•  2,'.'00 

Interior bridges  10,.00 

Land improve ment  512,000 

Total Annual Cost fi, 146,595 

9.     The T;?n^i;; Alternative Cite 

9*1   DcscTiption ;    Froai th.-locational considér- 

ations discussed in ccction 4, the Tapuip, site as shown in 

Figure 0-1 ¿j a second choice although the overall topography 

is relatively mere penile than at the f>,untiiip,lupa sue.   It 

has the disadvantage that the undcrlyinp, «oft clay strata is 
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3 times as much thicker than thai at Mwitinglupn, with 

consequent greater settlement when subjected to Additional 

load of hydraulic fill.   In fill reclamation such as that 

proposed in i/untinglupa, the fill cost comprises about 

60 to 70% of the rawland cost   of the project.    The absence 

of suitable fill materials at the vicinity of th^ Ta gui g site 

is also a limiting factor. 

The Taguig reclamation project is also of fill 

construction rectangular in shape, /+00 hectares in gross 

«rea and of the same, design criteria ns the J/untinglupa site. 

The name limiting ccntrvr lines are followvd in the delimit- 

ation cf the reclamation ana,   One marked difference in 

the plan is the absence of outlet channels dx.- t    th.   absque. 

.'. f riv.rr. that  Ir; ìTJ directly at the back" eT the sit... 

9.2  l'esitai Ci iisidi_r;4i:_unj   The fallowing con .sider- 

otic ns arc adopted for the Taguig alternative site : 

a. Finished prode ci raw la» id fill is F.l.  13.!">0 

meters after primary scltlemait has occurred. 

The same: design criteria established for the 

Muntiñglupa scheme is adopted. 

b. A settlement of 1.50 meters is assumed for the 

reclaimed land, based on preliminary calcula- 

tions by soil mechanics methods (Section 3.2) 

To allow for this settlement, construction grade 

of rawland fill must be 111. 13.50 plus 1.50 meters 

or E J. 15.00 muer s. 



^ 

e.     The design section of revetment works uro 

the samo na in the L'untimi! upa »che.ro. 

d.     Two access roads and access bridge;, connect 

tht pr< pos«..d if.UiU to thv  exiiitinß read networks 

in the vicinity. 

9*3 _C-iinl;il|Ccgtj The capital coat of th - Taguij» 

scheme on the foregoing deidpn consid.- rations is detailed 

in Ilio fello win p, t dde. 

'     TABI,H 9.1, - T/,CIHG /> 1. V .^ RNAj.lVjLiìlIIL.d'MllÍLki^-?X. 

jtem Quantity Unit       UvALC"*! lüÍüL^Í.5.'- 

a. Filling 27,900,000 U      1 2.00 Ï» 55,000,000 

b. ' Front rovctmcni 5,700 M ¿<50 4,045,000 

c. Backshere revetment 2,500 lv! 465 1,162,500 

d. Traînage canni 2,500 M 20 50,000 

e. End protection 5,000 M 250 1,250,000 

f. Access road .    4,500 h>. 250 1,125,000 

g. Access bridge _       40 14 9,000 __j£9£f'2 

Subtotal  V G3,752,500 

Overhead and contingencies,  10% --- V    6,379,000 

Engineering & supervision,  10%  £ . .6j3jZkiPIÌ!L 

Total Rawland Cost •-—- T 75,550,500 

h.   Land improvement   4,000,000      M       T'6.40 fL^j^SPOO 

Total Capital Cost  -• —- IJp2,1^0,000 
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9»¿ A muía 1 Cost   -  The basis of calculation is tin   same 

as these established in the h untinglupa scheme. 

TABLE 9.2   - SUMMARY OF ANL'liAl COSI 

(Full land leveloa.nent) 

a. Fillinp,-- — -----        1     550,000 

b. Revetments ----- 120,150 

c. Drainage canal  1,000 

d. Access road  - 22,500 

c. Access bridge  10,. 00 

f, Lund   improvement        ^ 5} 2,000 

Total Annual Cost --     11,216,450 

9• ^   Coupai * ¿on^j^O^sti^jv^^^^ 

Alternativc_ Sites 

Summarized in Tabk 9.3 is the comparison ci cost 

between the 2 alternative: siter based on hydraulic fill 

construction.    The rawland cost« represent the total con- 

struction cost needid to brinr, the basir reclnuicä land end 

associated works to completion.   The improved land costs 

represent the total rawland cost plus the cost of brineinc, 

the- land to hill development. 

TABLE 9-3 -   COMPASISp?; 01- COSTS 

Item Intinti nolupa Tap?uip, 

a. Gross areas reclaimed    400 hectares 400 hectares 

b. Rawland costs r6G,202,250 '176,550,500 

c. Improved 1 and costs       Í 91, ->02,250 1 102,1 50,500 

d. Unit Cost (rawland)       L*l5.55/sq. m. P19.13/sq. m. 

c.   Unit cost (improved 
land) ï:22.95/sq. m.        î 25.53/sq. rn. 

f.   Annual costs V 1,146,595 F    1,216,450 
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A"1 •   PHTAiLED COST ¿STlAiAi ¿ - V-A-ST l.AGlJAA U)T 1JS m Al 

ESJ'ATJì 

Gros» Arta : 400 Hocteres     Location:   lAunîiuglupa,  Rizal 

A-1.1  Stage 1 - 6l_Uc-ctar>.s 

I te m 

a. rrt:(lgv.'d Fill 

b. Frort Revetment 

c. Backshore Revetment 

d. End Protection 

c.     Drainage Canal 

f. Access i:oad 

Overhead and Contini'., nei»•;;, 10X c50,000 

lingincoring & Supervision, 10/»«- 053^0!"^) 

Subtotal  - -FIO, 233,'100 

lv2 Cö.AO/r/i'    __3j90/L.(X^ 

Total Cost ï 14,143,400 

£lvt Unit 

.  3,441,000 3 
K'A' 

7-0 ivi 

5?0 M 

it        Ó70 Kï 
950 M 

.370 Ivi 
320 h\ 

lÉ^LS^i Total Cost 

2.00 V  5,3.2,000 

775 60,';, 500 

700 364,000 

400 34.:-, 000 

250 237,500 

20. 17,400 

250. üO.COO 

-í   i,.533.400 

g.   Land l-nproveawnt 610,000 ]• 2 Cö.AO/r/i' 3,004.030 

A-1.2   Stano 2 •• 6? 1 lectin s 

I tc in 

a. T-rcdßcd Fill 

b. Front Revetment 

c. Backshore Revotaient 

d. Channel Rcvstmenl 

c.   trainale    Canal 

Overhead :.• Contino, mei es,  10% -- 362,000 

Enpain.ering ¿\ Supervision, ICA      >       .y.6:>,000 

Subtotal    V10,345,-50 

f.   Lana improvement       S20,000    C'6.40 - - - 1-  3,05' -.000 

Totol Cost 114,313, -73 

£ü> Unit Unit Cost Total Ce:; 

3,726,(X)0 2.00 1' 7,452,000 

550 Ir 775 457,250 

t        630 JA 400 252,000 

1120 M 400 443,000 

630 h. 20. 12^00 

Subi »tal r ,,621,,50 
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A-1.3 Jitcß^JL^ILikriaL«-:»- 

JLLC: 'J: to-î 
a.   T. red ge " 4,433,000 

b.   Vl'ont ¡cev,'inH!it 540 

c. l'Jflckshcrw Ilevct.r^nt     750 

d. Channel jlov. t¡n< nt 

o. ïïnd protection 

f. Drainage Co nal 

g. Internal Lindge 

13 40 

1220 

750 

20 

îAL Unj^C/:>st 

1-3 J»! 2 

K 775 

h. 400 

U 400 

hl 250 

M 20 

ì:\ s, eoo 

¿ubtoi 

rotaie«.:-; 

V   »,,.6,0;- 

41.', :>'•' • 

/£•(">. o;v: 

i5,a" 
 l/Ü.i" 

ì;10,54C,:5 

Overhead onci, contino,*, ucics,  10;' -     1,0L>/ ,CJ.' 

Engineering rr.d Supervision,  10% -    1?0>'.<X i 

Svbt'Mal -..---- 712,64^,503 

h.   Land improvement, 7<,0,000 M"     QÙ.AOfh!'~ - -  _Jb?S?J^' '•' 

Total Coat -••-•• •- r 17,640,!,•.'• j 

A-1.4   5t££i_Ìj^Zil.iJi'S-nr:,£ . 

a. Trcdged Fili 4,1 -2,000 

b. Front Revetnont e 20 

e. Bockshoiv Kv.vct.n^it       720 

d. Chnnn. 1 !lv.Vv.t..K.nt        1,000 

e. Irainr,.» Cenai 730 

f. Acceso Road 100 

g.   Land Improvement 

"ünit_ V. ili ,Ç°J'l Total Ccr 

i 3 2 

775 
400 

400 

20 

250 

t 

/'    .. 5—• 

p  , r:.' 

14,C00 

25. C" 

Subtotal - - V   9,572,JC" 

Overtime & Contingencies,  10% ---        957,0.':3 

Enßintiorinß & Supervision, 102 - S57¿OC- 

Subtotal Í-11,4^6, 3.00 

!•/?     I/o. 40/}.9'        ^I73G,(C:ì 740 

Total Cosi Ïl6,?22;   :o 
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A-1.5   Staee 5 - 66 ìh'ctnn-s 

Ite m                         (¿1%           Unit         Putt  Cost Total Cor.i 

a. drccl^erl I-ill                 3,^53,000   "IP"             2 F 7,725,000 

b. Front Revetment              s")10               W,             775 627,730 

c. Backsbore Revetment     ¿90                M             400 356,000 

d. Channel. Revetment          990                ivi              400 3%,000 

e. End Protection                 620                U             250 155,000 

f. Prainogc Canal                 090                V.                20 17, UX) 

g. Internal Bridge 20 U 9,000  ?Í0,(X¿0 

Subtotal - ... - - V 9, ¿5-, 550 

Overhead k Contingencies,  10?'. 9-55,000 

Fngineering & Supervision,  10X      ?i*5ji!P2 

Subtotal -  -   -   - IMI ,34.$,550 

h,    Land Improvement        660,000          y'1 C 6.40/?/? ^ .4,22^000 

Total Cost - - - - PIS, 572, 550 

A-1.6   Stoee 6-59 Hectares 

1  t e m QiX VJnit_ Vi .it Cor;! Toi^O>*i_ 

Û. Predp.ed Fill 3,275,000 lS 2 f 6,550,000 

b. Front Revetment 1,310 M 7?t.. 1,015,250 

410 K4 700 2.37,000 

c. Backshorc Revet m mt        1,330 l:> 400 532,000 

d. Tra i nape Canal 1,320 U 20 26,600 

e. Access Road 140 M 250 35»Ooo 
• Subtotal • ........ r 0, 445,950 

Overhead & Conting« •ncies, 10% ~ 044,000 

Engineering & Supervi' üon, 10% - 044,000 
• Subtot al PIO. 133.350 

f.   Land Improvement,      590,000 M2 e 6.40/M2   3,775,000 

Total Cost Î>13,909,w59 

GRAND   TOTALS --Rowland Cost      ï'66,202,259 

Land 1 up rove ment Cost - - -    ff*25t6QO, 000. 

GRAND TOTAL COST - - - -   F'91, ¿02,250 



A-2   Ç°-T ri-i: \\ì4Zf:i iv'vni.? or KKCI/.\-^TIOK_V.ojxs_ 

A - 2.1   Bnckshoro ««nd Charnu 1 Kcvotnunt.i 

a.   Basis of Estilate- s   Luke ÍEd - El. 0.50 mctv rr, 

To;> of ¡.,cvut.it>-iit - fil.  13.50 av tv.rs 

\ 

1 t V.   .11 

1. Boulder facing 

2. Boulder fill 

3. Gravel backing 

4. Sandfill 

5. 

Çurmtlty Unit Cost 

3 

Removal of soft £0, 

o, 4 M 

3.5 is 

3.40 I..3 

34.00 ¿, 3 

3 

.3 

3 
1 23/1» 

10/?, 3 

2/K.v 

2/K .3 

Coist 

r193.20 

63.ÓO 
34.00 

6^.00 

40.00 

T O T A L 

S A Y 

i 39*.20 

i • 400.00 

A-2.2  I rain age Canal 

n.   Bneis of r.Mi.v..-: 1   :   Bctton V'h'tU - 10.00 :îl..-t .-.-s 

Depth of hxcav.ition ~ 1.00 meter 

Item Quantity Unit Coat Co st 

1.     Excavation lOIvI* ?/;. ^ ï70.00 

A - 2.3   Temporary End Protection 

a.   Basis cf Estimate}   Lake Bed - El. 9.50 netcrs 

Top of Protection - 11. 13.50 meters 

I t e   a 

1. Boulder f seinp, 

2. Boulder fill 

3. Gravel backing 

Çjioiitî ty Unit Corit COP t 

ë.40!v3 

3.4 hi 
,3 

1 1 •-* 

lo 

10 

1 lr1.20 

63.00 

34.00 

TOTAL COS'!' EER Lili)-:AL i."iîTEK 

SAY -e 

- 'i-24.'.20 
250.00 
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À!-:îHX  "A" (Cont'd.) 

1 / A - 3. i Mr; if.T ;:ov.U'. nrr COST K>: /, U NIT T ^I^JU^A --' 

Tanis of Hsltnatci   2],:f 't''.,.of 2 1J  <i= ivs ^^?j ; ;tijj 

0,25 licet.'»!"..- infr<:istrnctttt-_. 

Ite .n iiantity.        }¿n},L    ÜÍÍÍÍ.L£?Í Toril Co.-.t 

a.   Cone Tile Foad 10 m.   1,250 

250 
b*   Concrete   Curb 

«% Cutter 

c.    Storm òever 
56" T .C. i ijK 2» 

d. Snniîary l-itwu' 
14" P.C. Tipo 125 

e-. Waler Supply Tine 
12" î ijjc 125 

f. Manholes 7 

K 1M3.75 

L.M. 17.50 

T.M. 75.00 

L.Î. . f..00 

L.'/i, 17V. 75 

Dulls 31?. 50 

g.    TT ctricnl ln:>t;.T- 
latien 4? ,500 

h.    tycter Supply Tr.. at.,¡en! 

IV 1.25 

Mont 

i.    Scv/npe TrCi'iluiínt 
TT« rit 

Unit       4,375.00 

Unit       4,375.00 

V  54,6.7.50 

4,375.00 

13,750.00 

6,250.00 

2,1.;?. 50 

53,125.00 

4,375.00 

/   ',7", 0"> 

Subtotal VI70, 46. ,75 

Overhead & Contingencies, IOS       55,234.00 

Engineering & Supervision, 10% 37,047.•'0 

TOTAL COST        í 272, 749.75 

UNIT COSÍ OV TATI: IK'.FROVKÏ. -TNT »1^72,7/0^/5 -i (VO/s-¡ 
42,33o  

1 / 
Updated from TI AL Tepori, lee, 19/0, Vol. 7 
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A-4. COST ¿STI?. AT1-: -poixì;y CONSí^IJCTION (COT^._) 

Gross Arca - 4.00 Mcctnixs   Locations    L.uTiurirIuiìa__ 

Ite .1 

a. Lake Like 

b. Lake like 

e.   inshore Tike 

d. Pumping 7 acuity 

e. Acrr.ss Roads 

f. Access Bridges 

g. Service Roads 

h.   Interior Trainag< 
ditches 

i.   Exterior Canal 

j.   Land Improvement 

Unit Unit Cost Total O;:<t 

L.I/,. P2,700        112,073,000 

L.I/,. 2,400 2,256,000 

L.M. ¿50 4,505,000 

Cumecs 75,000 1,050,000 

150,000 

360,000 

110,000 

220,000 

104,000... 

Subtoicl ^21,634,000 

Overhead & ContinRcncios, 10%    -1    2,1.63,000 

Lnpjiucring & Supervision, 10/6    V   2,153,000... 

Subtotal t:25,S:>0.0Q0 

4,000,000  M2 6.40 - - -T-'25,600,000_ 

TOTAL CAPITAL COST - - - -   1*51,560,000 

Quantity 

4,770 

,•40 

5,300 

14 

L.S. 

i   v 

CAPITAL COST FER SÇTARÏÏ METI:R - t^^OOO -r 12.ft ^ 

1/ 
For the same site and ar.n, using fill construction method of 
reclamation, TabU 9.3 shows a capital cost per square mcl^r of 
f 22.95 which is 7-% more. 
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• gst Pay 

:.'/] \ 11   '! 

Aia:-ni to obtain pre'liininary idea i o porrli nf- t'a'.'  I*.:;;;., bi. •• con- 

dition in ".est Day in conned i on \/Uh ih'.- <a oyx.'x 1 reclamation,  k< 

cone p-netrOinCv.^r V::;!.'» an:~ .r aoil sa,.., 1u.« î''ai hol..-s 'vrrrr. co v'uet : d 

offshore from eapnda;. io   .an l oho.    rive, «ioil !\v:is veiv  eacon .- 

tered, na.;ic':y; ¡nud, silîy clay, sandy cdr.y, san;"' and luff ' n-'í o. ¡0. 

Virai ground, censii-ling of sann layer with im approximated bearing 

capacity of ",000 !hs/i;q. ft., was found at depta t!0 to ,"*. ft. in 

Óiicat-Alabang ai< a an3 at 0 to 10 ft. in i :\m'tinghipa~ .'..an ladro 

sector. 

An ofirhor:- subsoil exploration b>   .• est Pay fro:;". 

idapindaa, Tacuiß,  "i ¡cal to 3an Te ho, Laguna, «/fi.s proiucut'. a 

fro.n Cctorxr.  1. to 70,  lp/J .   'i he purpoa, oJ ¡hia ex,ilo: a.ion 

is le cbnñn p; eHrinary idea renardin?, toll condition and to 

determine the. aneirKerinp, characteristics of the upper strata 

cf the lake bed for decision n.akinp, o.; their suitability for recle- 

mat ion project.   A total of ten (10) cone ponetroiaotor tests v/arc 

conducted at locations inilieaP-d on the attached map.   In >. Jvition, 

five (:3) soil tc-apling test hole:; wei • driven at strnionic points 

for puroosos of correlation a;.d interprétation c" t!ic   scundine: 

probe. 
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Fiel'-1 Froce Hir • : 

The penetration resistance tesis were conducted u.'.ir.p, 

ncn-cxpendabic  : ted con- ?.{ inches bare diu.r.t.ter (see accom- 

panying 3l;:U )>) filtach.vi ;o a strina ci ; v drill JO'S and c»,i.ci 

itilo th.: lok-J b:-'l by a .^-pouwl ha:r..«.er ftxcij dropping frov 

39 inches f«H.     lie 33-lb iura;  ^r WíIí uìied in ibis fk kl explora- 

tion in the ab;;: .ire of standard KO-lb ;'r v/df.hl.    A cominci:., 

lop, of the nu,i.V->r of blovi, required to drive the  con- for -v ry 

fool of pono tra Lion was recorded (s; .•':• Attache.' field chita),    'h'* 

tcstr» were earn :d on until "refusal", that is when it requii :d 

at least 100 blown to attain a penetration of one Toot. 

Soil ;.a.vp!ino vas offerte-1 eiílici   ccing \h- 10-foot 

By drill caair-p or the f-.r split spoon .•?a.;;;>ic.r .    The u?,: of drill 

casing   was li. àie;) lo the MnnpUny. c.'' iop loyers of the l.-d-.c ¡r.i!.. 

In (ho case of rx.il saline, at d.^ii    1 depth other than the top 

layer«, an expendable cone v/as att>c^d to the rip ot the c¡>lií 

spoon.   The sft'npler with ibe cone was then driven down to the 

desired de;^th.    .' t tl.ir point the CO;K- V.T.S allowed to clct:..-b. fro.-a 

the sampler by pulling the sampler S to    inches accompanied 

by a little twisting snd r.idev/lse move.nont of the rod.    After 

detaching the cone, the sampler war; again driven into the ground 

until the desirr • length of s«;ïvple war, obtained. 

live (r,) soil layers were r-tcopnüed viihin the study 

area down to ¡3'nth of   S foot (see attached loe, of ^oil sa/vpiinr. 
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test holes .;-l to 1-5).    "'.••:•':• layers, urren-e<! in the ori'.r 

of inciva.sii.j?, C   ./-ths o ve: 

a) ï?.ï.' 

b) si1'.-' e ley 

e)   cfì! '.'•;; cìey 

d) ci .y y i;r. id 

e) fii-.:  liiff (be:] rock) 

Only the rirr.t ::: ì..y*-i\'; v/eve actuvììy poectrciì~<} durhie, ibi. :;oi; 

. sampling.   Tht. ìc • er two b< li if. infci i v. - fr 0:.i the geologic lo, 

cf «Ai il) hole nv .-bers ¿, ?X, and "7 «IriUc-O durine tìiO \)K~ ): 

feasibility f.tu^y.    'Vlille the upper 3 cUy layers ewiy be pen ..rol- 

izccl to a sinp.'c l.rycr owinp, to the éìi;iieuUy in ¿re wing lice 

between them, ru eh aUe.apl would no: serv;- the purpose of *h r: 

report becfiur'.. of their varying enpi^« eririr> cherncí eristic.-.. 

a) 'Hv.  nvô   is cl;i£3ific-íl i., tbij r pori refer:- to e 

iv-brture o. ->/:'i T with ri; y oiv'/or r.iìty ¡..Hteri"1;; 

without or A'üh V'.-vy ne; lipib1 .: r'^rre-' of co,    ./"Joe. 

]  u-1 partie1/;, luei-efoiv , ue.hr  oie-imuy circ:   ;,- 

tances would easily be in ¿ur.pensicn or colici '^ 

fona when disturbed fro;;., its natural ñ.rncbii; con- 

dition.   Tht:  nud layer ¿yen IT ally covers the fir.ut 

3 to / feet of the- hike bed    nr;Mn the stuiy ere:;. 

Uà thickness varies fron r.oîUii.?, near ihc shorcline 

to '.bout / feet r.t 2 îùloT   ¡eis offshore. 

b) 7 1.-1 st:iy clays «re rnaòe  up of piáciic and co.. :, ;•:.«;- 

sit H fines v/ith about 10 *o !?',' silt .'¿w! miner enarra of 
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fine amid,    f-'rtjsh water i,hcl! fragments ranghi;> 

fren. 20 te ?jD% arc normali)' nicsciu.   3oi^, such 

as thec? recov.rei in sci! sa.ïiyîi:ig:; S-2 and f,-b 

are rich in ¿craved organic matter ch.irncl  rir.ccl by 

spongy feel,    "he silt y clays are very soft in phacc 

and generally underlie tiu   aui.    The thirkne.'s of 

the layer ii v/id ely vary fto:ii '>./. to 2- ft. at the 

Napinduii- educai se?tor to as thin as 4 ft. in Alal/ang- 

Kvin tinelli pa area - th..  abrupt change being lcc»to»l 

beneath .Mages 1 '¿- 2 ci the projected area to be 

reclaiav::!. 

e)  Vii-f.-ct.ly underlying lhe silly clay;, are the sfjeVe 

clnv.^, v/hese components at •:• very mich similar to 

the silly claj's fro fi which they veuKdyy grade.    Tlio. 

only significant difference on the physical chnrncU-r- 

isticG that inay have bearing on V ••: engineering nro- 

portks arc the presence,   of lcUeively greater pei cent 

ape of sand pa:Mieles in ti J sandy clay:; and th.ir 

being slightly cormncted .    TU':  sand-silt constitele M s 

of the sandy-clay layers usually range from 10 to 

207 although percentage as much as /<0% was reco- 

vered at depth ?v ft. in    seil S5.:ipling hole 5-1 in 

Dicutan.   The ivpcr limits of the layers were en- 

countered at .'cpth 2~ ft.   in 5-1 (Riculan), 2,0 ft. in 

S-2 (sucai) and 7 ft. in  3-3 (Alabang).   The sandy 
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clays normally overlie  the sense sand layers in 

these lot ali ¡ics. v 

d)   The clav^ sand   contains about 10 to 1!>'¿ clay fi fic- 

tion and about 10V fresh weler shell fragments. 

Sand panicles are predominantly fine- to medium- 

grained an:', compos«  mostly of quartz, feldspar, und 

volcanic; rocks.    The clftyiy sand U olip.htly plastic 

and shows UKdorate degree of co-npoctio:i.   Seil 

sampling tesi holes Ï-? (oucal) en3 --3 (Aiabane,) 

reach, a the u:>p. r limit of the clayey sand layers 

at depths 33 ft. miri 10 fi. i -, -spictiv ely , hut faik A 

to pendiate deeper,   in eueal-Kuntinglupa nroa, 

the in ferre«! thickness of th>   byers, bos:^ fror. 

earli.r drill holes in the vicinity C-li-4, 26, and 

27), may vary fro,;, 5 ft. at nbcul ono hiiu.uter fron 

the shoreline to about twice as iruch alniß the shore. 

! he chr/cy snn encountered Ui /.ìaìmee-e. untinplupa 

sector grades tc very den a e sor: •' and gravel, at d-:pth 

15 ft. in S-3 and 3"> ft. in S~4 (see section Y-Y ). 

On the other hand, the clayey sand layer in ihtcnt 

sector ia underlain by about "5 ft. thick cf silly 

clay.   (See section )!->' ). 

2)   '**hc tuff referred to in this report as bedrock is u- dl 

consolidato!, hind, finc.-ßrain d tuff containing in'er- 

beds of htpiUi and tuffact.ous sandstone. The bedroch 

may be encounter -A within the study art.a at depth 
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between SO and 70 fl. b. low the loU<¿ bed.   The 

thickness of tuff layer, based on drilling explo- 

rations, may vary from 10 ft. to 20 ft. 

Soil " en s it v J 

The relative fir.nn« ss of saturated clay soils Wüü deìcrfsined 

by penetration tests.    Section FÇR3 (.so»- attachcncut) shows fix 

relationship of blow-count to re Intive soil density.     'A hile  the 

values obtained for these soils are only qualitative , the penetra- 

tion resistance in blows per foot f cr various soil densi tics, can 

be used to provide as approximate évalua tier, of îh~ soil condition 

in the area under study,    '."he relative density of soils according 

te results of p< nctraticn resistance tc sts may be divided iute 5 

zones tabulated as follows: 

Zone Blew  Count ;le 1 alive   F en sit y 

or Consi.suncy 

A 0 Ver}' soft 

B 0 - 20 Soft 

C 20 - 50. K) ed; iu.il 

I 50 - U> I ense/Firm 

E Above CO Very dense/Very fir:n 

Relatively denso or firm clay soils were encountered at 

depths ranging from 30 to 35 ft. below the lake bed in the Napindan- 

Baßuabayan sector.   The san.e clay soil condition was hit by VlJo 

in Sucat at 50 ft. and again by T Tlfil and 1 rM   in Sucat-Alabanß 

area at depths O ft. and 2C ft. respectively. 

Very dense layer of send and gravel was readied at depth 

.' to S ft. by PK/'9 and 1 VJ10 in î.runtin£lupa-£»an Fedro area. 



.. 7 ~ 

•\ 

hl G 

;:i,.,ikr layci  ;eay he -.-r-vjctr-J üt mite1: ideJ iov/cr depth, i.» 

pluc.ee closer to Sen Vedrò an.ì al;.o icxenrds '.\;   shore. 

fir..i materia    v/hir'i coull net be j-retrnt'.e offshore coi i c!«:ívr. 

with the íiví.v'.lly -and -.xpcecl ;do,:._; ih: see:,:, of ..bd eu,;- 

l.^ntinclunü í.r -ve.     ' hi o layer r.j .:duúl:y dios into the leb . vi;'-- 

as iní'K.';!-. " va a «lope of    .r rt. or v.;, Meters «UT UíHXIK'I ,;T 

,1 
section Y-\    . 

a)     The seîmaled clay soils in-.li e alo consistvm1.es 

ranginr frou> very soff to .eediie.,,  which í-Tf "¿;t lhnt 

lhí:y :r»ay undergo consi b:rabie consolidation ci.'1 

cODE'i'iUvnt scttK-mom.   The -proíioiio.: of soeie 

colloidal orpamc ;).<¡l;a f in so>ee cb<y lay:ï S eer- 

tieukrly í!IOí-ü ch;a';ie¿:ri zed by s,;onpy f  el, wovU 

invarií.'hly increase the liquid li.-.-it of îhe rbe,' end 

also ils compressibility ch^recU-risties. 

A 10-fod   thite. cìóy bty . r imdt rlyine ti" 

central and som'v. i n cortice tí lee propoe ì nroù to 

be reclijiì.v;^ woyld recuit to   0 err., settlement, 

about 70'/ of which   .'¡yk  expected duriep.thc first 

year cftrr tbx fill «hall have been completed to 

«levati on 13.5 ¡rulers.   If wc consider the thickness 

of 20 to 35 ft. strutter' occuniue r,\ the north.-.rn one 

of the proposed reci<;.;:eUor; ur>ii,  th'n the o^i'-CU-V. 

settlement would b    about 3 ii'^es as much.   This 
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ci«lcu>aîioa was bai;--d o.) a/»su:a .-J lf^" '''qui'1 li-:-it 

or compression  in>.'cx   of 0..0 ro-f..rrc. d fro a tVa.< 

physical properties of clays of aiailar field des- 

cription;; aia;b//aa! di'iir.£ \hv Vh!rV  studies,       i rio 

doce not in cl uà e» setíleareüt v/ithin th.   fi:! ito -if, due 

to its clay coni'-.Tit, vdìich /a ay vai 3' considerably 

dependin;; un the nati"; -• of fill  r.steria'ls.    '• he o:p.c.t:d 

total p:-iio;l oí i.cttlc.-1'Mìt T>r.y cover 5 y o a ri;. 

The silty fin«   sand that uiay be dredges' nò Fill 

(t. »ite rial s may contain var'4ng m.-ounls of clay in the 

Matrix.   Vibratoiy strar.s?.s srtt off l^ traffic   ¡lovcn nt, 

machineries and caiihqiiak   shoe!;:; caa eau;,., further 

consolidation of the cl?yay materia1 «î and eons¿quani 

aetílcneut of the- structure  that a¡ay be supc-riaaos-:-;!. 

The standard panati avion last conducted in th • 

unr..;r soils in 'bill hob   ~~}\-A  luring ih-:  UT v ì   f*.ari 

biìily study shoved an sverai;'., ì. value of b-,   a.tuiva- 

lent to an allowebìe bearing capacity of 2,000 Ihr,, per 

sq. ft.   The drill hole  vas located alonfj th:  «' or', in 

Sucet about 1 kr.n. north of :  eroico plant sit v.,   ir 

the prcliraiaAry subsurface exploration COUC^K t'¿d by 

Gfitftechmcs Fliilippin  s for Ì :cralco plant ait. in Barrio 

Etili, b'untinßluoo, an avcrap.e of ?0 blow-eour.t \*.\"5 

recorded in the uppir strata for an esti.ïetcd RÌIova-bic 
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bearing presi jre up io 4,000 lb.-;/sq. fr.   l'ut the 

le'eralcc couniinp erobe was períe»-\->.;d on eher«: 

where ooil condition was relatively dense compe red 
f 

to uff alloro sounding oí the 1 IT A in   this exploration. 

For this ...miter, it would b~ reasc.nable to a:-.aume an 

allowable bearing capacity of /l,0v .' lbs/s.j. f'1 .    for 

the: den'Oe soil layers in i. •uní.inglupa-.'dan í edro   area. 

c^   '-ecoecvT'.-aliens : 

a) It appears from the foregoing soil studies 

lhat the dredge method of filling ihc proposed reclama- 

ticn area would be feasible.   Vor this piumose , the 

cutter-head suction type of dredger may be recommended , 

b) 'the sizeable sand deposit offshore of emu 

Pedro is worth exploring as a poe able source of ¡nest 

suitable dredge »materials,    '"he ¿listane«., however, of 

this source from the fill area might be a limiting factor. 

c) Another source of dredge materials ilea may 

be recommended, although not very desirable,  is kcaL-.i 

fron 500 meters to 1,500 meters lakeward of the fili 

atea.   These materials consist of clay with 10 to 20 '/ 

sand-silt mixture. 

>i) To avoid possible adverse consequences due 

to the artificial change of the naturel slope of the la'ee 

bed, fill Materials shall be exco'/r.tcd from a distance 

of at least 500 meters from the i eelamation area. 

e) A more detailed subsoil exploration and soil 

sampling for laboratory analysis «nay also be recommend d. 
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Mole:   Measurement of depths ore referred from surface of 

lake bed. 
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111 do No. 13-1{   1«. cation:   Bicuian;  Ian. bed ai clov: 9.5 ali.. 

0 

3' - 5' 

ft« - 9' 

1;\)>   ; dark giceniah £.i ay; con lu in« abcut 10A 

.sill with M'.-.,C decayed leaves. 

- 5.ANrY CLAY:   yellowji h brown ;  sand r.ilt ¡nixture 

abc ill 20V; SMl..l. is ¿cnerally fire -grained ; contains 

abcut Ì5% very coarse fiagmcni:; of fresh vaio 

shells; ve» y soft in place; raed i inn diy strength; low 

to mc-diuin plasticity (CL) 

- SI LT Y Cl AY:   gre-eni 3h te y dlowi ;-h brivn ; contain' 

about IO;,' r.ilt and SC finc-lo-¡a. d ut. n -grained send; 

fresh water shi 11 fi íIí,-,.:¡>. nts about 20''. with   ¡loanm.:» 

size of 3 crii. ; soft in place; •uc Jiu ù dry Mr...noih; 

lov/ pla.slicUy (CL). 

- No snav, U(prosir.aably rame as 5' - 9') 

SAI VY CLAY:   greenish gray; sand-silt mixluix. 

about /¡0;.', saaJ particles mostly fine - to m : diu i- 

grained; slightly co/npaolec! ; .n -rUurr, (ivy strength: 

low plasticity (CL). 

Hole Mo. S-2;    Location:   Sucat; lake bed elevation: 9.5 mts. 

0-3'        -    n'UL' :   dark grceni.«;h grry; contains abcut 10,' silt. 

- S1LTY CLAY:   contains abcut 10''.' silt, decreasing 

In percentage towards the bot ion; fresh water ¡¿hell 

about 20?'.; rich in decayed organic m^V, er at the 

bottom which ic characterised by ; pongy material; 

very soft in place; low tc mediun uL.t.ücity (CL). 

- Ko sample (presumably s am..- as 3'-K)') 

- SAT^LYCLAY:   gre- ni ah to yellowish gray ; sand 

silt mixture about ?,3.C\ sand particles are generally 

9' - 2T 

2. ' - 30' 

10' 

lu-  - CO- 

SO' - 33* 
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firiC-to-mcdiu..i-prained; contains about 10>'. 

fresh water shell fragments; slightly compacted 

low plasticity (Cl). 

Hole No. S --3-, Location?   Alabanp ; Lake bcJ.el.-.vatlon : 9.0 intr.. 

0-3' -     MJr :   yellowish pray; contains about  1!;,   silt. 

3« „ 7« -     5RTY CLAY:   yellowish bio\/n; coulais about 

IS?' silt or nen-p"a«Hc fines, ">?'• fine send and  JO/. 

fresh water shell fragmenta (maximum r.izo of 2 cui); 

very r.oft in place. 

7' - ;• -     SAT Ì Y CLAY:    preenüh pray u> y clic with brown, 

sand eilt mixture about IS'\ slipMly compactol ; lr>v/ 

plarücily (CL). 

I' - 10'        -     CI.AYl.iY S IM::   yellowish brown; clay content 

about Uv'; »and partichs arc reru rally iine-io n^Üum 

prainci and cempo« o mostly about 10*' fr..¿m valu' shall 

f rapio en I :i; slightly plastic , ^ojcrate'y comnacP <- (óO, 

Hola Ne.  S - 4; Location:    Alabniig; Lake bed ck vatio) : 7-9 mt*. 

0-4' -     "v'il!  :   dark y< Uowifch gray; contains about 10"' :Ah 

or non-plastic finca. 

4' - 12'        -     S1L7Y CLAY:   yellowish brown ; contains about 10 

silt: fresh voto- shell frapv.nt:; about ?0%\ fie.-'.c- 

racliu .'. • pain.d sano about '">'•'; ve¡y seit in nia.'   ; 

meditun dry strength; low plasticity (CI) 

12' - 30'        -    Ko semple (presumably same as 4' - 12') 

Mote:   Loose rand and gravel (OF) compos-.: of pu ni- 

«teous 'nalerial, may be expected at depth 

between 30 and 40 feet below lake bed. 

Hole No. 8-5;     Location: Sucat; lake bed clevat'cn: .,.3.nto. 

(r'cto:   Strata below 14' were inferivo1 from log of 

r. H - 27) 

0 - 4« K'.UI :   dark gray; contains abtut 10/   silt and occa- 

sional fresh wuter shell frannnits. 



CONK l'î-rr-TRATlON Tïï.ST 
(Field L ni-O 

\",;est Tin y 

% 

V.'floht of   drive hammer 
Iteight of fall 
Height of Aw rod 
\veight of ruide rod 
\veight of collar 

- 15kr;s (33 lbs) 
- 30 inch *s 
-3.4 lbs /it. 
-17 lbs. 
- 5 lbs. 

Hole Wo. PR - 1 
ratei   octtber 6, 1971 
r.cpth cf V/filer •• 7 ft el 

Locati»:n:    1 Urn due South of Napindan Licht Mouse ; 
4.5 km. S 70U Í. of Tüfnug Church 

r gpth 

0 - 23 
23 - 24 
24 - 25 

20 - 2-t 
27 - 5£ 
2;. - 29 
29- 30 
30- 31 
31 - 32 
3V. - 33 

34 - 35 
35 - 35!' 

wt. of /|0 ft. Aw rod 
1«.'  blov.T 
25 
22 
31 
29 
25 
35 
36 
43 
36 
m 
40 

lOOCrcfuía1) 

Rodi Used:   4 pes. of 10 feet and 2 pes. of !"< feet. 
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Hole Ko. TT: - 2 
»ate:   Oct ober 7, ^ 1.971 
I cpth cf '«" fttcr - 6i feet 

Location :   S 45 v<' of Napindari Li f.ht he uso; 
S 40 L of ïaguifi Church 

îcpth   (ft.) 

°" 1<r>,
r 

*•..•  •*    <€* •     ä-^ 

í %¿J   -    V'«   /w> 

3.75- 13.rS0' 

13.50- 14.50' 
14.50 - 15. 

rC> 
15.50 - 16. 50 
I6.ro - 17. 50 
17.SO - li.. 50 
1 -.50 - lb. 50 
19.50 - 20, 50 
20.50 - 21. 50 
21.50 - 22. 50 
22.^0 - ?3. 50 
23.50 - 24 50 
24.50 - 25 50 
25.50- 25 r",0 
25.50 - 27 'jo 
27.50 - 25 .50 
25.50 - 29 50 
29. r0 - 30 .00 

Rods U5cds 

wt. of 15 ft. /i^v ?ii>eû (1,  10' ?: 1 of 5") 
e- blown 

wt. of 30 ft.°/U roí (2 of 10' Z. '?. of 50 
• hmmner, collar ami r>uLk' rod 

16 blows 
c 

13 
13 

• 17 
23 
J 5 
17 

2/ 
30 
53 
4v 
62 
GO 
75 

100 (rofv: -.1) 

(2 pes. of 10' + 5 pes. of 5') 



Hole No. FTv - 3 
F lite:   October 7, 1971 
T'tipth of Vater - L' 

Location - S 40 5 I/ora.lco Stack 
N 1 .  v.  Taguiç, Clu'i ch 

A 

Tepth (ft) No. of Plowj  oc r foe; 

0 - 14 wt. of 30' Aw ï oñ 
14 - 22 wt. of 35' Aw rod, •"' haniin.-r 
22 - 23 24 blows 
23 - 24 16 
24 - 25 (no blows) wt. of 40' /,w rod 1 hammer 
25 - 26 23 
26 - 27 2? 
27 - 2u 20 
7ú - 29 21 
29 - 30 21 
30 - 31 45 
31 - 32 57 
32 - 33 6.:.; 
33-33.5 100 

Rods Used: 

(3 pes of 10' and 3 pes. of 5') 



Hole No. FI! - 4. 
rato:   October if 1971 
Depth of 'voter - 7 feet 

Location;   T"uc South of T.C. (Taguifl Church) 
S 20° V, oí ì/eroico Stack 

A 

Pepth (ft) 

0 - 12 
12 - 12 2 

12'2- 20'2 
20'2 -21'2 
21'.2 -22'2 
22' 2 -23 '2 

24" 2 - 27 2 

2. '2 - 29'2 
23'2 - 30'2 
30'2 - 31'2 
31* 2 - 31'7 

No. of Biov/3 per foot 

wt. of 30* Av.- rods 
2 blows 
1 blow 

15 
o 
4 
5 

wt. of 40' Au rods, 33 lbs. ha »nier , 
5'Aw rod OU r;mde-ímcl colli.r 

22 
25 
23 
90 

100 blown (refural) 

Rode YJscd : 

(3 pes. of 30', 3 pes. of 50  y 



A 

5 Hok lio. Ï'T, 
Tate:   October ï.t 1971 
T "epth cf Vater - 7 ' 

Location:   I \ie South of Tafuig Chur'c 
3 31    Vi of ft-rnlro Stack 

li 

Tvoih (fi) No. of Blovr, p:r foot. 

0 - 13 
13 - 13.5 

13.S 21 
21 - 22 
22 - 23 
23 - 24 

• 24 - 25 
25 - 26 
26 - 27 
27 - ?¿ 
2« - 29 
29 - 30 
30- 30.5 

Rods Used: 

wl. of 3 of Vy or 30' AY/ rod: 
3 blown 
1 

29 
16 
9 

11 
22 
25 
20 

•     2¿ 
52 

100Ocfur.il) 

(2 pes. of 5', 3 pes. of JO') 
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Hole I¿c. Y li - 6 
r&io:  October 9, 1071 
rep*h cf ". atcr •- 9' 

Location:   S 53 ''•• of ,\ cralco f.tack 
N 35 £ of Nayindan light House 

T epth (ft) 

0-31 

31 - 
32 - 
33 - 
34' s; 
35'9 
36' & 
37'9 
3-* 9 
39'9 
40'9 
41*9 
42'9 
43'9 
/L'.'9 
45*9 
46'9 
47'9 
4'9 
49'9 
50'9 

32 
33 
3*' 9 
- 35'9 

- 37*9 
- 3-*9 
- 39'9 
-40'9 
- 41*9 
- 4?'° 
- 43'9 
- 44'9 
.. ¿V: 
- 46'9 
- 47'9 
- 4, '9 
- 49'9 
» 5C*9 
- 50'11 

No. of Dlo.vr pjr fort 

wl. of 45' Av/ reni s (4 of 10' ^  L of 5') 
* 5' />w rrvU   as cuido t hammer + collar 

35 
2/ 

wt. of 50' 
3'3 
31 
49 
30 
33 
29 
25 
33 
40 
37 
3- 
39 
37 
3; 

105 
ioa 

pip:, f.iiidc, har.i.ru i*, coli; 

10 (using 140 lbs, lia •amor) 
(refusal) 

Reía Us cri: 

(5 pes. of 5' and 4 pes. of 10') 
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Hole No. TTv - 7 
T ate;   October 13, 1971 
reptli cf '.Valer • 10 feet 

Locution - N 21.5° •••• of I'cralcu Stack 
S  60.5    !   cf J/t.  iuí.cng T al<'!p,n 

Icpîli (ft) Ihi '• ,°f * - 'iiii£j5 ^r foct 

0- 31 

31 - 3?. 

34 - 35 
35 33 
36- 37 
37 -.3-: 

3*J *• 3 ;.' 
39 - 40 
40 - 41 
41 - 4-2 

wt. of 45' Aw rod (4 cf 10' i  1 of 5') 
• 33 Ib-.i lm/r. .••-)" + guide (¿¡amplini; ro.î) 
+ cellar. 

42 
40 
27 

30 
101 (Fcii : wo h.cl a rest of 

about 15 ".lunules) 
r3 
56 
55 
95 

100 

Rods UscJ: 

( 4 pea. of 10' + 3 pes. cf 50 
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Hole No. PR - '.. 
fate:   October U, 1971 
t eplh cf V.-atcr - u¿ 

Location:   >î- ..   v<- of Iv'critlco  Stack 
S 65   V of Î, t. Su song r di arni 

Topi h (fi) 

0 . • 13. 5 
13.5- 15.0 
15.0- 16.0 
16   - 17.0 
17   - ILO 
ía - 19.0 
19   - 20.0 
20    - 21.0 
21    - 22.0 
22    - &. 'f • V* 

2/,    - 25.0 
25    - 26.0 
26.0- 26.4 

Rods-Used : 

No. of Blows Der Foot 

w» of 25' Aw reus + guide » collai- 
6 blowj» 

39 
54 
lo 
2^ 
v7 
19 
lv 
9 

23 
117 
115 (refusai) 

(2 pes, of 10' and 5 pes. of 5') 
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A 

Hole Mo. TU - 9 
Tute:   October 3 v,^ 1971 
fcpth of Water - ¿!i* 

Location:   N 4°¿X tc Weralcc Stack 
S 71    F. to Ivt. Subenti I alaga 

T'c oth (ft) Fo. of Blows ncr foot 

0- 51 

5} -61 
6 - 71 
7f - oí 
v| - 9i 

wt. of 20 ' Aw rcu':;, ßuidc, coli 11 

and 33 H>; ;. hanr/icr . 
31 
70 

103 
20c (rtfustil) 

lì od s Used: 

(1 pc. of 10' and 3 pes. of 5') 
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Holo Nc. PP. - 10 
Tak :   October 15,  1S7J 
Pc pi h of ".vaici   - ó' 

location:   N '}.[> » of ì» ¿ì tuco Stark 
S 75.r> G of '  i.  Cu s on p, '" aktfyi 

Pepth (ft.) No. of I} low sj j -r foot 

0 - 7 

7 - o 
í> - 9 
9 - 9 - K " 

wt. of 25' i.w rod.s ! guide + cellar 
4 33 lbs. ham tic r 

77 
130 

•   '¿CI blows (refusal) 

Reds Used: 

(1  pc. of 10' arni 3 pes. .*>f 5') 
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Recent Studies 

Studies in coastal engineering lor the. Like during the 

recent UNÍ V Feasibility Purvey were intended for prospective    • 

reclamation   projects aloi.g the AuRono-Kapio lan-Taguio sector. 

fata regarding storm wind velocities, wave heic.Ms, wind set-up 

(increase of water lovçl at shore due to wind blowing toward« it) 

and breaker's zone were evaluated based on a fetch along the axis 

of V.est Day, the longest possible fetch for wave propagation.   The 

findings of said studies, upon subsequent evaluation, can be appli- 

cable to the site of the proposed reclamation in ?. untinglupa due to 

the following: 

a) Coastal topography at the two siten arc nearly similar. 

b) The .some design depth oí the West Bay applies to both. 

c) Storm wind at a direction towards cither site is 

possible. 

d) Peaif.ii fetch at both indes are nearly equal.   While the 

fetch fer Napindan-Annone can be measured up to the. 

opposite coast somewhere near Los Baños and that of 

ï/untingiupa would extend up to Binaußonan the longer 

fetch of the former has to be corrected for wave analy- 

sis purposes by a so-called channel correction (Seville 

Method) considering that West Bay is In effect, a 

channel of li.nited width.   The resulting design fetch of 

21 kilometers in only slightly longer than the unrestricted 

and design fetch of about ii kilometers for the hunting- 
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In the case of wind sol-up, acme earlier 

studies on measured changes of lake levels at Lake 

Erie and Lake Okeechobee during storm* resulted in 

semi-empirie al analytical methods for hindcasting of 

of the effects, which are increase of water level at 

the shore toward which the wind is bloving and decrease 

of water level at the opposite shore. 

The method would involve length of the lake along ... 

at an axis along the wind direction, the depth of water, 

intensity and direction of wind at various segments of the 

lake at a certain time.   Some difficulty in evaluation 

would be experienced if the body of water would have 

an irregular shape, the direction of wind varies within 

the lake, or some bariiers to relative continuity of tiit:  s" 

water mass  exist.   The Lacuna lake would be such 

body of water considering its shape, the varied adjacent 

topography, and the presence of Talim Island at mid - 

center.   Results of computations of wind set-up in the 

lake assuming an idealize shape of the lake may not 

be valid as the barrier effects of the Jala-jala penin- 

sula and Talim Island can not be assessed.   A qualified 

opinion in   the effects of said barrici* against wind set- 

up is that these barriers may tend to attenuate the       • • 

effects.    It would be noted in the computed values based 

on the idealized lake, that at wind velocities of 50 mph 

or lower wind set-up is negligible, although at .-J mph 

a set-up of more than £ feet can be expected. 



lupa site. 

Only in the wind set-up are the earlier finding.'. 

not believed applicable for the i/.untinglupa site because 

this site is nearly at middle "est Bay shoreline where 

wind set-up is less severe if any, that at the extreme 

limit of the Bay.    Extreme Hauls arc the site of maximum 

set-up effects. 

In the absence of re corded data on observed wave 

height« wave hinrlca sting had to be resorted, using the 

Thysse-Schiff method for shallow water   waves.   Para- 

meters needed for this method are depth of water, fetch 

length, and wind velocity.    Where the fetch involves 

a channel, reduction of the fetch length for channel 

correction is necessary, as earlier mentioned.   Another 

and more familiar method of wave analysis by Svcrdrup- 

Munk-Bretschneidcr (5MB) which is for deep-water- 

waves was found out to be not suitable for the lake as 

a sample computation showed that the resulting wave 

heights would exceed the design depth of the lake. 

Changes in wave configuration as the waves 

approach the coast were likewise analyzed and computed 

by use of wave refraction diagrams.   The diagrams are, 

in effect, the paths of the wove fronts in their travel 

toward the shore.   Convergence or divergence of the 

paths indicates that the waves converge or diverge. 

Convergence means that wave heights will further in- 

crease until the waves break at the shore, divergence 

implies decrease of wave heights. 
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Selected storms for wind velocitici, used in. the coinpu- 

tations are fad Infi (1?*Ü - •-- mph, olive (I960) - 50 mph, and 

an assumed wlmd velocity of 70 mph.   Results of th" analyis are 

as follow a s 

Wind Ht. of waves (it) at lake Wind 

Velocity Bed contour Q/TRS) Set-up 

c'.f) 5U0 9.50 

LCMFH      5.1ft. 5.0ft. 5.0ft. 4.4 fi. 

70 Í/FU      4.9 4.- 4.~ 2.C 

50 MPH      4.3 4.2 4.2 noglig. 

Height of waves at lake bed contours hißher than Eleva- 

tion 9.5 meters were no! anymore considered an the waves are 

most probably already brenUing et the shore zone nt that contour. 

Basis of Pesi on of Bulk|ie(>.d_mKl_Hj:^rht_oMPijl 

The reclamation although dredged filled, will still be 

vulnerable to flooding by relatively high lake levels and by erosion 

of the bulkhead and frontal area by wave action if these are no 

realistically anticipated.   For reference, the findings of the 

recent UNPF studies on recorded lake levels show maximum lake 

stages and frequencies as follows : 

Frequency jjgxj^y?.^ .Mft.c St '2 H&- 

2» year Elevation 12,5 meters 

5 - year Elevation 13.0 meters 

10 - year Elevation 13.5 meters 
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iy. - 50        C-f 
20 - year Elevation 1^.9 :nctcrs 

25 - year Elevation 1-4.1 meterá 

100 » year Elevation 14.6 meters 

Average annual maximum lake level is Elevation 12.50 m. , 

average animal minimum lake level is Klevntion 10.50 m. , and average 

lake level is Ti lev« ti on 11.3 m.   Fatum of il,c elevations ir, mean  lover 

low water O'LLY.) of Manila Bay at Elevation 10.0 meter«. 

Flooding of the area would be minimized by selecting a ¿,radc 

elevation, which will be flooded only by lesser frequent Id oh lake 

stages.   Limited flooding along the area immediately behind the V..ilk- 

he ad or se&wall due to wave uprush and overtop will be obviated by- 

providing a parapet wall or deflector atop the bulkhead.   Immediately 

along the rear of the parapet a scheme of paving and return drainage 

is necessary to strengthen further the bulkhead against the effects of 

infrequent larger waws and the over topping. 

Sizes of cover or armor stones and the scheme of layering 

for the bulkhead are determined by the Hudson formula for rubble 

mound   structures. 

References: 

Shore Protection Planning and Iesiga, Tech- 

nical Report No. 4, US Army Coastal Research 

Engineering Center. 

Reports on Tropical Cyclones in the Philippines - 

weather Bureau Pamphlets. 

"V,5st Laguna Industrial listate", UMPP  Reports, 

Feasibility Survey for the Hydraulic Control of 

Laguna de Bay, Vol. 7 

"Laguna de Bay Water Levels'* FWP, TI AL (UNPP)* 
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PART IV 

LABOUR CTUDV 

1.     Introduction 

Undoubtedly, the TVcst Bay Industrial F .«¿tate vili bave an ccenrmic 

impaci on the Lacuna Lake Regien, particularly rn tl.e ar-eos imnrdinlely 

surrounding t'     astate.    Hm^loymentopportunities vili b    o/e iterated by 

the Estata in ••:'iticn te those opportunities to be generated by cxistine 

' activities ami n   u activities to be located outside of the osiate.   The 

purpose of \\r.c. study is the reform to ar.sess the present and futur?, con- 

ditions with r>;::;>ect   to   roojcnal rinean resources and tc place them 

within tho pe r. pective of   the industrial estate. 

2»     'OlfL.^lrr'?nn^   '^op'd oti( n 

2 • '     Present Population 

Be. o ed on preliminary releases of the population census by 

the Burea) rf Census and Statistics, the country's population 

has aire/- 'y reached tho ?'¡ million level of which about J3% or 

4.r' millir n arc livinp in the reeicu.    This share is an increase 

cf 1 .?'/• i'-.'er the regional share in the country's population du: inn 

the preceding census year, I960.   Tabled-1 would show this com- 

parison . 



TABLE JE. î RjîQlONATL:JANDNATION A L POPULATION 

IV - 2 

PHILIP PINE L 

LAGUNA LAKE REGION 

Maniía 

Rizal 

Lagun« 

percentage Share of Uegicn 

to Tola! Philippines 

Annun I Crov.t 

i960 
Thru« 

I97O 
>anc1s 

Rnto 
Pei- Cent 

27,one 37,00? 3.2 

3,067 ¿+ i c '£\Q 4.7 

1,139 .1 | **-ww 1.5 
1,456 2,^39 6.0 

472 69'3 
s    4.0 

U.3X 13.0^ 

As Ihs above fibres indicate the average annual growth in the 

region's population bat ween tha tv/o census years is 4.7% or 1.5% higher 

than the national experience for the miro period.   What could nccount 

for this higher regir nal population grovih a«, comparen to the notional 

population growth is the fact that the region continually attracts mi grant r» 

from other regions because cf its higher economic status as compared 

to that cf othe r regions. 

The age structure cf the population oí the Laguna Lake Region 

is strongly weighted toward the your*»or ago group;..   Thii» in the result 

of the high birth rate in the region apart from its being the nation's 

center for schools and training institutions. 
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Tabic 2.2 Partes the pepuloUei, .tr«clure of the region as of 

1970 census year. 

TABLER   REClCNALPOPm^ 

JLx 
Under 10 

10 - H 
15 - 19 
20 - 24 

25 - 29 
30 - 34 

35 - 39 
40 - 44 

45 - 49 
-50-54 

55 - 59 
60-64 

65 - 69 
70 - 74 
75 and ever 
Î4ct stated 

Number Prosent 

1,351 27.90 

4C0 10.0° 

536 11.07 

5OO 31.9* 

452 9.33 

360 7.44 

270 5.57 

197 4.07 

161 3.33 

130 2.69 

109 2.25 

f2 1.70 

54 1.12 

33 0.6" 

37 0.76 

1 0.03 

TOTAL POPULATION 10 YEARS 

AND OVER  M?? Ihll 

TOTAL PSGIONAL POPULATION 4,W 00.0 
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2.2    ?     -ce le J fopuluticn 

Past population trend:; indicate that the growth rate rf the 

n*i-.•l populat.cn increases by about 0.3 per cent every ciccai. 

AsM.ming.lhat this trend vili  pr-oiöt in the futuro ilio protected 

reßiend population at the end of each decade may b.i soon in 

Table 2.3, belov: 

lùJ-V^U•  PAST AND pp.cncTF.p PKOI o>r/\lX0J!Uk^Iig^-" 

Population 
. ^ 

1970 (actua I) 4, -40,944- 

Pr    ?cted 
19f0 7,^35,365 

3990 13,216,10? 

2000 22,7"9,°57 

1/    Asr.umed growth rates: 

1970 to I9n0 - 5-'   annually 

19^0 to 1990 ---   5.3% annually 

1990 tc 2000     $.(>% iinnunlly 
2/     Actual nveruf.e population rrowlh rato between "960 to 

1970 is 4.7% mmually. 
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3.    Ttfl_2l,n.ionnl l-ftlx>uX-Eg!S£ 

3.1     Present Status 

Prel iminary 1970 ccn.ua figures reveal that cut of ihn 
i   iL of A r70 thousand about 1 ,674 thnMfand 

rcßicnal population of 4,   ^ tnc. , tyir labour 
Jon, tc the labour force.   The distribute of this labour 

for.e by major indnstriU ßro«Ps is a* fellows: 

TABI - 3 1.   RHGlCKAl-J^^^l^i^MAlíE 

Number ?_^££Ill 

Sorviccs 

Manufacturing 

Commerce 
Transportation, Crmimmicatic '> 

and Storage 
Agriculture Forestry and rißUnß 

Construction 

Electricity, Gas , Water and 

Stora go Servicer. 

Mining and *^uarryi"3 
Activities not adequately described 

Looking for werk for the first time 

579,430 
360,653 
223,466 

34.6 
2'.5 
13.3 

149,^9 
135.051 
103,-96 

3.9 
0.1 
6.2 

12,on 
6,135 

0.7 
0.4 

36,455 
67,349 

2.2 
4.0 

TOT 
•JJTJ  1,674,335 100.0 

Ï'/    Of this   total,'"ÏÏ6760) are csi^aTed to be unemployed 
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As the above tnble will indicate the distribution of the re plena 1 

labour force is lopsided in favor of the service, lwmufacturin c, and 

commerce sectors.     Unemployed in the rop.icn number 116,CO1 cr about 

7.% of tha labor force.   The Available lnbor data however fall short of 

nuanlifying th.?. unemployed in each cf the industrial r roups. 

By major cccupotic n the regional labeur force is broken down ns 

fellows : 

TADLE 3.2.   INTONAI. l.AP.OUR FOKCB BY MA'CK OCÇjW£TJQN, 

1970 

Number       Perccntape 

Craftsman, Product)/ n Process Workers und 
Laborers, W1C±' 377,bol 22.j 

Servi ceo, Sport and Related Workers 267,2/2 lo.O 

Profesional, Technical and Kclatod Workers 'CO,±19 10.C 

Sales Workers ICO, 145 10-$ 

Clerical Workers 175,467 10«5 

Workers in Transport and Communications 
Occupation 143,3 9 «--.o 

Farmers, Fishermen, hunters,Lcapers, and 
Related Workers 131,771 7-9 

Stewnrdes and Related Freip.ht Handler and 
Laborers, NIC-' 64,544 3.' 

Administrative,  executive and Managerial 
Workers 47,342 ¿ • »•• 

Miners, ""uarrying and Related Workers 4,622 0.3 

Workers net classified by Occupation and 
Members of tha  AFP 34,354 2.0 

Looking for Work for the First Tima 67,349 4.0 

TOTAL 1,674,335 100.0 

1 /    NKC means not elsewhere clasgifi^d. 
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This above tabic .'-hows that a sizeable portion of the 

regional, labor force bol cir?s to the categoric.*, of professionals, 

technicians, craftsman, o id service worker;. 

3•2   R epic nal_MiiJIr>nu'~r ^^1-c<jci> 

For the purpose of projecting   the regie nal manpower, il 

has been assumed thai tli a ncrceniano of th-3 regional labor force 

AS compared to the regional population will decrease from 34.6 

per cent in   1970 to 31 .6 por cent in 2000.    His rationale behind 

this assumption is the fact that it has been assumed earlier that 

the growth in reoicnal population will follow an increasing trend 

durinp the some period.    This trend would naturally result in the 

increasing ratio of young pp.ords to the total regional population, 

thus reducing tha act\»al employable people, ns a ratio cf the total 

ragionai population. 

Table 3.3 shows.the projection cf the r^j'.ional labor force 

using the  above assumptions. 

TABLT- 3.3.   PROJECTED REGION Al • L A P,OUK FOR C rv 

Ratio of Labour       Labour 
Population       l^rce to Penula tien   l'erçe  

1970 (actual) 4,f40,944 34.6 1,674,335 

Projected 

19'°0 7,fS5,365 33.71' 2,657,36- 

1990 33,216,10? 32.7-' 4,321,667 

2000 22,7C9,C57 3\6l/ 7,201,595 

J/    Assumed ratios 
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4.     ProÈ<^^Jlorinnnl..Hi n^lr XE'in'.J-^ì 

Future employment conditions in the reck-n has been ova- 

luatrd to detemine whether it would support the establishment 

of the inclusi, ial estate.    Tins potion is limit-,d tc the ,«ali- 

tatix J aspect of labour because rf two rasons: 

1. The available basic data divida the regional labour 

' force by ma 1er occupation but felle si et t of set>re- 

gatiw> skil 1 ed workers fro m unskilled workers, and 

2. The industrial estate to b* established is « ¿onorai 

purpor.c industrial catata, hence it would b* diflicult 

to ascertain v/hel kind ci r.kiirs or occupation v/culd 

be demanded (f v/cr!;crs 1c bo employe in the fcictcries 

cr nl.mts to b:.' located thereat. 

Another limitation cflhe projection is tint it doe, not in- 

elude migrant worker, from other repiens. 

^ The mechnnic.s of the model lor the employment projection 

starts with the ouantificaticn of the crewth rate- in employment. 

The determined orowth rats is then applied to the employment 

figure cflhe bane year. 

Mathematically tb e growth rot: in employment is defined 

as 
Ll/L   Vl/V. o o 

Vl/L, 

o/L0 
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„r, i is the prov/lh in employment Where     Li/, ls l,H- llv 
1/L o 

V1/V        is the growth in valu« acidad, and 

Vi/i 
_1    is ih o provih in lnbrur productivity 

Vc/L '   e 

The Mlcvln, table shows -lo ccmpulaUcncMhc pro^ctd 

rc8i•«l rmployn»..! Uvei »I the eni of each «lecrd, s-artlnß 

with the year 19r0. 
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TABUS 4.1.   COMZPl^Jj^i2IIill-^£^^ 

Actual 
3970 

1.   Assumptions 

a.   VJ/Vä    in Index 

b.   V 1/L 

o/L 

form"— 

i in Index 
2/ c form 

2.   Derived Growth Rato in 
Total Hegionel Employment 

a. A nnxml a ve rñ re 
pei c cum g?/ 
increase — 

b. Annuii prowl\^ / 
in Index fer m — 

c. 10 year c-uivolent 
in ratio form 

l' r o j.cc _t_ o,jj. 

190 

!06.0 

102.0 

3.9 

107.0 

102.5 

4.4 

2 OCX) 

íoe.o 

103.0 

4.9 

103.9 104.4 104.9 

J.4G0O6       î.53^6      '  1.6J3/-4 

3.   Total Uenicnal „ -  r(V7 ¿M 
employment Level 1,557,734    2,2v,/32        .,512,74J    J,Cob/,tu.. 

Vf   Figures ars for the repionol household population only and dc not taka 
into account migrant workers from other repion. 

2)   Base year for each year is the preceding year. 
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The pro pet od te tal r-gicnal levai by focate would result 

in the increase rf tli2 regional unemployment rale from 6.Co per 

cent in 1970 to 2^ .30 per cent in 2000 (see the k Tlovhii» 'I'able 

4.2). 

TABL5 4.2.   OC^rO^lM^ 
AT T11TI HND C!'  <AC]' l):-C/1>y 

Actual 
1970 19'0 

P r 9 t_£c t cd 
1990 2000 

Regional Labour Force 1/74,335 2,657,3$r 4,32   ,667 7,201,595 

Regional Employment 
Torce ?,557,734 2,2 3,732 3.5Ï2.245 5,667,603 

Unemployment: 
Number 1]6,f0i 373,636 ^03,922 1,533,992 

Rat,!/ .6.56 "4.06 1 ' •. 72              21.30 

] /     Fate is cruel to unemployment     divided by labor force. 

4 • 4   ^lÈIi^ËJL^liîlHllJll^ 
The basic data fall short oT í-ííC^rtúininp v/lial portion cf lb* 

regional labour force cnp.agc^ in manufacturing, is unemployed. 

Since the activities tc be located in the  industrial estate belcn?, 

to the manufacturing category it would be worthwhile anticipating 

how many of the region's employed will be employed in the manu- 

facturing sector.   Table 4.3 shows the protected rep.icnil em- 

ployment in th-i manufacturing sector. 
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Tfr'ì ~i 4.3.   PPC^iCTïïD ^S^ICNA.L "I.-;ì.>l.PY[ ~W IN ^A'1irr/£jlJ^lì-^- 

.BY rSCAP'ì 

riven P T" ci e. e t e d ;  

1970 ~9"0  „.JSfííL-. liJ^ì 

1.    Assumptions 
ir» Index a.   MV,,;,,,       in Index 

'""'e     Fcnn   ' UO.O U2.0 MA.O 

b-   MV1/ML, 
_.n in Index ,.r  . m-, A 
TlVc/ML    Torni 105.0 106.0 107.0 

e.   Actual employment ^     «y 
in manufacturing        335,551- - " 

2.    Derived Growth in 
•Repion.'jl mann f..e turine 
employ meni 

a. Annual A veru ne 
po.rcenta f,'1 i ne r?;i se 

b. Annual Orov/th ~< 
in Index   Form- 

e.   Î0 yecr eruivaUutf 
in Patio Form -"' 

4. . 5.7              6.5 

?04." 105.7             lOf.5 

1.59-12 1.740:o   1.^77''3 

3.    Projected î?:<f ion al 

MnnufUuriiv, - 536,251 933,506       l,7b2,3^ 

1 /   Figures are fcr the regional household population only mici do not take 
"~     into üccount migrant workers from e ther ragion. 

2_/   Base year for each y2ar   is the preceding year 

£/   Derived on the assumption that 6.9G percent of th» 360,653 regional 
labour forco in rnomifûcturinp are unemployed. 
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l'I      lo 

A comparison cf tho projections in this table with the pro- 

jects : ¡is in Tabi- 4.2 indices that tho employed in the m;inu- 

facturinf, sector will incr^so as a percolitene cf the total em- 

ploye! household population ri th? r-vion from <ni estimaí-T 

21.54 per cent in 1970 te .",0.92 percent in ?C00(y.:c Tabic 4.4). 

TAPL.H ¿.4.    TOTAL ì? ^v:iCN/Ai^^-s!l^l^^l.Zi!ÌLICì2^1^ 

CF E AC M r-.CAl,'- 

A e timi         Pr e   joct J ci ^ 

1970 19r0 1990 2000 

Totol Regional Employment     1,557,734   2,2^3,732    3,532,745  5,667,603 

kcpionnl Monufacturiiv» 

Employment 335,551~/    536,251 933,506   1,752,312 

Percent Regional  Manufactur- 

ing Employment te Total 

Regimai  employment T.54 23.43 26.57 30.92 

!_/   Estimated;    see feri note 3 Table 4.3 

Hrnplcymcrit Impact of th e Industr i al ^H state 

It is envisioned that the    v/est Btiy Industrial estate will be a flnnerci 

purpose industrial estate tc  be opened for occupancy lo almost nil kinds 

of manufacturing activities except cbnoxicus industries / At this s.taoe, 

it is the re fere difficult to ascertain what activities wil 1 b2 local od in the 

estate.   Consequently, it will be cual ly difficult to ottimate, with seme 

degree of certainty, the actual  nmnber of job ^p.^vtuuitj^es to bo emoraic-d 

by the industrial estate.   It will .-lsc be difficult to anticipato wì,,i 'd ills 

w 11 be required by lb; manufacturing activities v/b.irh will eventually 

settle in the ostata.   At best what can be done is apprcoirrmto the. nimiber 

of employment opportunities that could prcb.ibly be f.onorn ted by the estate. 
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On the assume• th at (* r*r cent or ?60 hectares of the 400 

hectares to bo reclaimed will be available for occupy and each pi ont 

site will bave an approximately area cf 3 hectare, tìio estate vili be 

able to «cccmmcdate '6 plants.    Assumine further that c,ch pl;.ni will 

dirceli y employ abc ut 127 porscn^'tte industrial estate vould coolly 

onerata rouf:hly about       10,922 employment opportunities. 

Undoubtedly tbe direct effect ef tb, estate in terms cf employment 

cpoortuMtics to be generated is net c,.o^ to substantially reduce the 

projected un vnployed iu the r^.ic-ìi.   Ve ve vc:-r , ti,« nctiviti*» te 1,. 

located in tha estate are bound to have lin!;ar, effects, backward and/er 

forward.   Through theo, effects 1l„ estate v/culd be able to otrenf.tnen 

its impact on the rodenal employment situatk n. 

It was earlier mentioned that at this" stare it will b"> diffidili te 

anticipate wha¿ skills will be needed by the „ctiviti.-c to be located in 

.     tha estate (tee/V fc r further oxplanotirn).    Therefore at the earl y sUiSe 

Of the estâtj, the advance trainine of manpower will have to be under- 

taken by the firm themselves.   These firm will have to r dy on the 

cxislin?. educational institutions ter basic education and f-i vocational 

and   technical tre in i no at th» secondi r/ level and beyen^. 
The Laouna Lake Development Authority (1.1.TA) is lewever, in 

touch with th¡ Risai  Ycuth'imd Development Foundation and with the 

National   Manpower and Youth Council for the purpose of designino, a 

manpower program in connection vrith tha industrial estate and other 

development projects of the LLDA. 

•?rT3D^i^^ eoncrally refer to Industries which arc 
J       extremely hazardous Mich as wnunitiou plants, nuance to th. 

«entrai fun cf industries such as tonn-rics or generally o-of- 
lìacoin the estate relaltve to prédéterminai coals, support»!- 
facilities, etc. 

2/       The 19$r> Annual Survey cf Manufactur in o. by th c bureau < f Censúas 
*       ino Statistics revealsIhat each manufacturing ^^^ 

20 cr more employees ampleys about 127 lierions en the cvciagt. 
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1 •     Power of *>*"» r,ìiT^ to Establish an  Ine! as triti Estate 

Eecti ..:  A  (e)  of lie oublie Act  Wo.   4£>S0,   otherwise 

Known au 1.3 Laguna La\c I cveiop::er.t Authority Act  em- 

powers  the   LLDA to establish incbmtrial  etstatca.     Under 
thio Beet i in,   the LLDA can  '''engage  in agriculture,   in- 

dustry,   ce-¿mercè,   or other activities» mithin the region 

which may   be neecscary or directly contributory to tho 

ßocio-econoüiic development of the region,  and,   for this 

purpose,   whether by itself or  in cooperation  with  pri- 

vate persons or in cooperation v.ith private persons or 

entities,   to organize,   finance,   invest in,  and operate 

subsidiary  corporations:    Provi don,   That  the Authority 

Bhall engage only,   unless public  interest requires 

otherwise,   in thooc act? viti or» an are  in  the nature of 
new venture*) or arp clearly  bayond  the scope,  capacity, 
or interest of private enter prisets due to consideration 

of geography,   technical or capital requirements,  roturar, 

on investment and ris'.." 

Admittedly,   an industrial estate    project  is a new 

venturo.     * UK capital .r.uy not be available iron the 

private  sector.    It is the responsibility of LLDA in 

the pursuit of its objectives to demonstrate the effect- 

iveness of industrial estate as a vehicle for meeting 

the challenge for faßt but rational industrial growth 

in the Xifcht of correntio ) and  pollution problema which 

normally accompanies industrialization. 

2•    Moden of Acquisition of the  Industrial   batate. Sito 

There are three alternativer, open to LLDA in the 

acquisition of the industrial estate cite: 
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*fy pis• ;ct Purchara 

•   ie  LLDA as a corporate body has the power 
i?to a    aire,   buy,   purchase,   hold   or lease,  i-ach  per- 

Bonal      id real property ac  it deems neceernry cr 

coven i   nt in tho transaction of its bunineos and/ 

or in     elation with tho carrying out of ita purpoacs 

under   ¿hip -Act;    and to lca.Be,   ¡Tiortßuge,   soll,   alien- 

ate,   o     othcrwiBO encumber or diupoce any such per- 
sonal   and real property held by  it.    The land which 

would  be developed au an industrial estate could there- 
fore  ba  purchased by LLDA fron; private landowners. 
(See Section  -, (f),  R,A.46r.O). 

b. My Rer. ex-vat j on  through President i a 3   Proclamation 

If there  is public  land available  wilhin  the Laguna 
Lake region suitable  for industrial  ectalcB  «urpoöou> 
thio  land «nay 'be reserved  in  favor of the Laguna La':e 
Develo/vr.er.t Authority for industrial uce  including 
tie establishment oí  an industrial estate through a 
Preeió mtial Proclamation issued  by the President of 
the Fb'liy/ru-n  pursuant   to  the   provi aio 3» of Section    3 

of Con.  onwtalth Act  iio.   141,   ao amended,  otherwise 
known     a the Public Land Law.     (fee Opinion of the 

Depart .ent of Justice dated April   24»   1>?0). 

c. By Ree1 affiati on 
Under Section 4 (i) of Republic Act No.  4c so, 

the LLDA is authorized "to reclaim or undertake rec- 

lamation projocto and/or acquire r.uch body oí  lando 

from the law© as v.ay be necessary to accomplish tho 
aims and purposes of the Authority." 

3«    Taxation 
With ree pect of taxation,   the charter of the LLDA 

statee aa  folio" s : 

•• 
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"Exe.;.?,ti:'Jïî i frox tu:-,  - fhe Authority nhall be 

exempt fro.r. ai   taxeu,   license«,   fees,  and duties, 

incidental,  to  ito  operati o 13.    This exception chalí 

cxwcnd  to itr. subsidiar/ corporations:     Provided, 

That   itr.  c.;b.;i riiaxy  corporations  FbaJ 1  be   rsubjeot 

to ali  B.iid   taxes»   licence,   foco,   «rid  duties five 

(r.) years aitor their eefcablich.r.en t under a gradua- 

ted scali at, folios©:    twenty (¿0)   per centum of all 

said taxes during -the cixth year,   forty (40)   per 

ceni    . of all   oaitì.  taxée during the  seventh year, 

ßixty (60)  per centu& of all  &aid taxée during the 

eight year,   eighty  (60)  per centunr. of all  Baici taxea 

during tha n-.nth year,  and one hundred (100)   per cen- 

tum of all said taxée during the tenth year,   after 

f3aid er.tdblii h;.trút.     Buch oxciuition  ßhal'!   include 

any trx  or fee  ir.poßod by the governnent on  the cale, 

purchase  or transfer of foreign oxrhaegc     AH  notc-f 

bond»,   debentures  and other obligations  ineued by the 

Authority sha'1   bo exe.npt from all   taxe'; both ao to 

principal arid interest,   except inheritance and gift ta*C8*; 

(Section  12,   Republic Act  fío.   4lr0)' 

The /¡anageiiK-nt of the  indurir i al colate r;«ay be under- 

taken by thb LLDA  itself or by its subsidiary.    In accord- 

ance with the above-citfcd provinion of H.A.   Wo.   48r>0,   if 

the LLDA should directly carnage the Industrial Estate,  then, 

it is exo.npt fron all ta\ca,   licenses,   feea,  and dut ice 

incidente! to  ite  operations.    However,   should the LLDA 

fors a subsidiary corporation to xunaße the industrial ca- 

tato,   then,   itü exemption rhall  be tr;  providod  in the above- 

quoted  provi¿ion of law. 

As a consequence of the provision of law quoted abuve, 

the LLDA ehalt  bo  exempt fro«; payment of the real estate 
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4. 

tax for the land eor.pri oiu¿- the industrial area. With 

rc3pect to the realty tax for the buildinja on the Indus- 

trial «elate, if the cane were built by the LLDA or ite 

ouboidiary, then the exemption aa provided for by lav shall 

ap.viy.  If the buildi.^.y are built by the leaeto fir«.., the: 

there cha.ll be no execution fro:r. payment of the realty tax 

The came rulers as above still apply to maohinerirr. permanent 

ly attached to the land or buildings in the  industrial 

entate. 

With re: poet  to  other  taxes for vhic.h   the  industrial 
finac are liable»   they f.hall etili  be liable  for i i.r pay- 

meet although they are located  va.thin the   industrial  estate. 

Labor Lawn 

Labor lawn  L-uch ac the Eight-Hour Labor  Law, Minimum 

Wa^o Law,   ^er'iT.o^'s.,  Compensation Ixivv and   others, especially 

thouo  which were  enacted  for the protection  of women and 

children arc all  applicable to  industrial   firme which would be 
established  in  the estai-G. 
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UNITED WATION INDUSTRIAL DKVÏLOPiv.ENT ORGANIZATION 

UNITßD NATIONS T>3\'5LCPlv¿li^T PROGRAMME 

ÇiPSS. 'i't Indu; tri a I 5, cry i c e s 
Project Date í.becA 

Reference Wo, ; Country;   Philippine;: 

!•   Prej^ct titl-:   Study rf 'Vest lo.una Industriel ~f.taîe 
2 •   J'fltc fo nru;» 1 r? ç;u^ fit recorde d s 

3»   Goverr.-n .nt Deyrtin-nt    B nb ¿ait lino _recuest ;   National Economie 
Council 

4*   Specific Ceìvernment /Qonc.y concerned with the project;   Laguna 

Lake Development Authority 

5«   Description of the project;    Twelve man months of services of a 

consulting firm are required in connection with a general purpose 

industrial estate   proposed to   be built on reclaimed laud of the 

west shore of the Laguna de Day,   'ihe consultant shall;   A. Re- 

view the plans and studies of the 1.LDA;   B.   Prepare a report 

on the .f.--«cibiliiy of the project; and C. Presuming ft.-ii.ibiUly 

is shown, study and recommend; planning and erga ni/.at io mi I 

procedures; physical layout; und operation and manage ment, to 

serve also as a supporitns document for domestic and/or foreign 

financing,   A drawing showing location and plan of the proposed 
industrial estate is endosad, 

A,   The rtudics which LI LA will conduct prior to arrival of the 

consultant will consist of the following, with the function of 

the consulting firm in each case indicated} 

1,   Location Decision - LLDA shall study and evaluate the 

proposed site indicated in the UNDP re pert on the basis 

of the site's land-use structure, accessibility and com- 

munication (land and water transport), infrastructure 

base (power lines and water sources, etc.), market 

opportunities for occupants, presence of nuclei indus- 

tries and general suitability for industry.   LLI.A shall 

compare and rank alternative reclamation sites in the 



- 2 

order ci their potentialities and shall compare the m with 

alternative sites on unused   land in the Menila area.   The 

consultant .shall review these studies and coniirm or co<¿i- 

ment on their validity with particular reference to the 

optimi ration of industrial location? in the K.anila- Lacuna 

area•. 

2*    Market Studies - To determine the demand for industrial 

Bites specifically in the Laguna J.ake area and to identify 

potential industries and/or industrial firms which may be 

located in the estate.   LLDA shall conduct a survey of 

existing industries; their relocation and expansion plans 

as well as of new industries preferably the;-, .> registered 

with the Doard of Investments.   Applicable.Uste shall be 

done to ¿«termino suitüble industries for the   industrial 

estate talune, inte consideration the nntur.-: o" the industry, 

th'á estimate of demand for space, and the militate cf in- 

frastructure re cui re monts.    The consultan! shr.ll review 
these studies and confina fr continent m their validity. 

3»    Reclamatici! Studies -   LLDA shall conduct the engineering 

studies for land reclamation baked both on polder and fill 

construction, including determination of recleination me- 

thods, cost estimates, estimates ci value of reclaimed ana 

surroundina land, and suitability of land for industrial 

purposes, including bearing strength, seepage and resistance 

to calamity.   The com ultant shall review the studies and con- 

firm or comment on their validity, x 

4«    Labour Studies - LL72A shall conduct studios on probable 

sources cf labour, recruitment, training, compensation and 

labour laws affecting employer-employee relationships.   The 

consultant shall rcvi?w and comment on these studies. 
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fi.     Tax and Legal étudier. - LLL/A sbull submit a legai 

feasibility study of the project with particular reference 

te land ownership and tax burdens involved, if apjr.   The 

consultant shall review and comment en these studies, 

B. After review of these studies and conduct of C below to the 

extent required, the contractor shall prepare an independent 

report of the  feasibility cf th,. project with particular atten- 

tion to the issues mentioned under i'ackgrcund, below, and 

aliali provide reco mine ntlation for ond a description of further 

studies rjoji'cd'i, if any, U prove or disprove the project's 

feasibility.   As practical, within financing available under 

the contract, the consultant shall assist in conduct of such 

studies. 

C. Presuming the feasibility of the pjr j_ct ie proven under B above, 

the consultant shall conduct the following Studie» with tho assistance 

of LLDA counterpart persomi I, including tlv, full time services of 

one senior economist, one economic researcher, one  civil engine- 

ers, and one secretary-ateno£rapher; and the services of one 

draftsman available as required. 

1,     Six? cf the Industriel SstaU: - Th • consultant shall study 

the proposed industrial .^tnte «ite and dot -runne the iirua^di.r.te 

and long range optimum economic size of the estate to be es- 

tablished and its phased development, including a projection 

of the demand for sites over a five-;.var period. 

2»   Waster Plan and Development Program-   The consultant shall 

take full responsibility ov^r this particular aspect of the pro- 

ject study.   The inastar plan and development proprem will 

include a determination cf the degree of planning and pre- 

constructed facilities and servie-3s desirable, including the 

following as appropriate 
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ti) 
üi) 

ív) 

V) 

vi) 

ft)   The ur.e of  the? land; 

b) The sizes oí industrial pici«, j 

c) Th'.i physical layout of t»u     ntire estât ;: with parM.cular 

reference to »tiHtioj and ii.rrastruc.tur-:.- drsigmt <i 

below, to include th* on.'-ineerlnp, bacio for design 

and preparation cf pre-cohotruction d.:sP-;n drawn.-:, 

adecúalo to strv: m. a barris for final contract ¿ravinß: 
i)     Road notverk and ecc.?is 

Railway syf.tera 

"•Voter supply and fir„ extinguishing .systems 
Fowsr supply oyst.'m 

Lraimige und sewage systems - industrial 
waste and effluent tx-c-atwent 

Tek communication network 

vii)    Illumination network for spaces cf public uro 

d) Th2 s.-rviCü c..' i-.r. and CCHOOH facili ti ü to be provided 

In the estate liko banks, pc«t offic, whari and water 

trans-port facilities, warehouses, training centro, cha pol; 
display contre, tool room, ?»c., 

e) Dimension and d. ri^n cf cp. n spacot , 

0 Iesi;;.) criteria **»» \ u)<hit..c(iir<tl fluid..U«i í 1er factoría 

buildings, houc.-,, or other structure- to be constructed 
in the estate, 

g*   Space allocation for residential development for estate 
occupants to include corollary faciliti, s, 

h)   Zoninß rules and rovulations te be enforced in th.. ostate, 

0  Phased dev-jlcpîïKint of the entire estate- the succer.:.ivc 

phases of construction cf the o be ve works using P^RT-CPiV: 
techniques as appropriate. 

An input to thin study, LL7.A shall develop the engineering 

lor land reclamation, it2i.i A. 3, above. 



3. Incentives - The consultant shall make a study on and re- 

commend possible incentives to be. provided for esiato 

occupants, including common facilities and service canters. 

4. Management and Organization Studies - The consultant shall 

undertake studies with LLDA assistance on the appropriate 

busings organization to carry out the industriel estât.» pro- 

ject.   The team shall draw an organisation chart together wth 

a statement of functions of each organization unit, 

5. Fincncial Studie» - The consultant shall conduct studies with 

LLDA assistance en the economic of investment and returns 

of the project, including u comparison between reclamation 

and non-reclamation schémas and the project recommended, 

Thö cost recovery schema shall bj> formulated; possible 

sources of domestic and foreign financing shall be identified; 

and a financial proposal bo made for consideration by domestic 

ami for foreign financing institutions, 

6*     Economic Contributions - The consultant shall make a study 

with LLDA assistance on the ccntributiona of the project to 

th» economy, e.g., employment generated, additional tax 

revenues, foreign exchange savings, and the like. 

Noto i   The senior staff of the LLDA vili be available for 

.        consultation and dii.cui.sicn at all times.   The Authority 

will make all necessary arrangements for meetings with 

government agencies, financial institutions, private 

•.'   sector, etc., as maybe requested.   The Authority 

will furnish one (1) vehicle and driver, office space, 

facilities and otb<¿r ordinary local   legislic support. 

6.   Dnckprcund Informa tient 

The Laguna Lake Development Authority is expressly empowered 

by law (Tl.A. Ho. 4f50) to lead, promets and accelerato the develop- 

ment  and balanced   growth of the Laguna Lake area«*   Toward these 

•   The Lag 
and the 

o una Lake aree consists of the provinces of Laguna and 1'iznl, 
^cities of i/icnila, Pnsay, Cuezon, Caioccan and Can Pable, 
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ends, a study was conducted Jointly   by UNDP and the Philippine 

Government with LLüA ai the gov urn mont co-operating agency. 

A feasibility   survey for tha hydraulic control oí the Laguna de 

Bay complex end related development activities va» umierloWn 

and the UN contractor's report was finalized en DccemW 19?0, 

Among others, the report included a prs-feacibility study 

on tha establishment of a 360 hectare gemerai purpose industriell 

estate through land reclamation off the wert Lagune »bore (see 

map attached).   The study concluded the industrial estate appeared 

to be technically und commercially feasible and recommended a 

detailed feasibility study.   Important issues remaining arc th e 

economic and commercial justification of land reclamation (con- 

struction cost compared to the economic and commercial value 

of reclaimed end surrounding land)} the suitability of land re- 

claimed for industrial purposes, considering both lower cost 

polder and higher cosi Till c¿-..átruc;ionj ami the advisability of 

inducing formation of an industrial concentration avay from the 

Manila fringe through investment of so rae US *l0 million in site 
preparation. 

The proposed LLPA industrial estate programme is intended 

to serve as a response to the /»roving av/arenesr. of the countrj-'s 

need to meet the challenßing demand for vaticm-1 ir.:lu.-jtrinl r.rovih. 

The lack of planning in regional growth, the ineffective allocation 

of re&ources, and the deficiencies in basic infrastructure are 

retarding industrialisation, alleviation of unemployment, and, in 

turn, the growth of the national aconoray.   The task then is to 

plan for the most officient spatial and eco nomic organization to 

maximize economic and social growth.   Industrial estates have 

come to be recognized as effective catalyst» in these i,ccio-eco- 
noinic pursuits. 
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The LLDA. is undertaking some of the required study which 

will he completed by   August 1971.  In order to review these studies 

and conduct others, tho assistance cf UNIDO i» bein« requested 

under this project, 

7»    R@lationr.lnp with other tochnicol assistance projectsj-^r^uogtss 

A regional industrial platinar 1» to be provided the Presidential 

Economic btaff and ai industrial ßoeßraphy planner is Using pro- 

vided the Institute cf Planning cf the University of tho Philippines, 

but a concentrated full tiros effort is required on this apocific pro- 

ject requiring urgent implementation. 

8»     Project cpmpcncntSj duration and estimated ccctsi 

Field of activity 

Consulting firm 
Industrial economist/industrial 

loca lion expert 

Urban planner 

Land reclamation'engineer 

¿Industrial estât« planner 

pate rcciuir^d - September 1971 

9«    acquest npprovedi 

Duro tien Cost 

4 months 12 roan months 

as required 

as required 

as required 

as required 

for UNIDO dates for UÎJDF dates 

Enel, s   Plan of West Laguna Industrial Sstata 
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TH2 1 A*" UNA I. Al.( 5 P "«" U' N 

Physical  Pese; ipticn 

The Lam 18 La?te Potion practically coincides with ìlio watershed 

cf 1 apuna de ".rjr .   h has a te tal land area e f about 365." thousand 
hectares. 

In 1SC6, inora than e ne?-third er ,?9 percent rf the te tal lane! area 

Wfcs utilized fer agricultural purgóos.   Of the 142.0 thousand hectares; 

dotted tc th o prrwinp cf agricultural crops, nlint at en e-half rr a beul 

64 t.vusand hectares were planted te rico.   Ccconut piantali! ns cccuniod 

the next larpi-s area 45 thousand hectares, fr lie wed by sujuir cane with 

22 thevand hectares.   The rest cf th o or •-. anvuntinp, to 3 J thrusand 

hectare   were i tilized fcr ether tree crops and vegetables. 

h'ic-o that. r 4 percent cf the total agricultural area can hi found in 

Lar»unn--majcr'«y cf the rice, ecce nut and »upar c w lands aro lrcated 

in tl. 2 said pre vince.   In contrast, Rizal prcvinco and Manila ccntain 

the largest »ha- » cf the built-up ar^as consisting mainly of industrial, 

commercial ate   residential lands. 

Based en /raliminary releases cf the Pureau rf Census, the rcpicn 

ha« >\ pojmlrticr. cf i\,"- million or about 13 percent cf the country's total 

pepulatka.   Vic available population firurss are »hewn in Table '.!. 

TABL~ 1.:. POPULATION QT THE LACUNA LAKE 35HPN AND 
THE PHILIPPINES. i>co AND 1970 

_e 2_ i n 

Philippines 
1-an.una Laks Regier, 

Manila 
Rizal 
Lacuna 

f'C-urce clPasic Hnt... ï 

1960 
(thousand) 

27,0 *'• 
3,057 

(   1,139) 

(       4/2) 

I97O 
(thousand) 

37,00' 
^,'40 

( 1,323) 
( 2,My) 
(     69 ) 

Growth Pate 
,J[pcrç( nt) 

3.2 
4.7 
1.5 
6.~ 
4.0 

1960 and ^970 Censuses r f ?cpulsion, Bureau of thi Census «nd 
statistics, l amia 
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The improvement of the road and transport networks in »ho re cien 

brought closer tc Manila m si of the surre undine, cities and municipalities 

in Tlizal province,   l'once, the  incvomcnt of people and industries towards 

the suburbs of K-.anila. 

As c direct cmsc-uonca e f the ebwo. trend, the-  populetirn rf 

Pizal pr< viric-j   hewed n very hi oh annual growth raf> rf 6.* parcent 

during the dec; a which was mere than dr ubled the 2.2 p^r cent pre wlh 

rate rf the cc u try.   The province ef Laguna experienced alsc a relative- 

ly high r.rrv/th rate cf 4.0 percent.    ,?rhile tha city ef l.ianila shrwod a 

minimal incrosr'   rf rnly Î.5 percent per y aar. 

The  rapid expnnsien cf population has breupht about on increasing 

pr assure en the intensity rf land-use in the rep.irn.   It is in Manila 

that this incraas np. pressure is f2lt wiest.   Tahli 2.2 sVvs that th.* 

land-man ratk    a this city has i»r ne de ve freni 300 s-uare meters in 

I960 to 200 Br Mar 2 meters in l^O.   Further reduction rf the land-man 

ratir ,   particularly in Rizal will definitely Renerete a mere intensive 

land-use fer both urban and food prediletten purposes. 

TABLE 1.2.   LAND-US^ 

Land-Man Ratir 

Region 

PMI LIPPING, 

LACUNA LAKE PSGION 

Manila 

RtZfil 

Laeima 

J 970 
jetares /parson)  

r.3 7.9 
.2 0." 

0.03 0.02 

J. 3 0.9 
3.7 2,6 
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2 •     T!KJ Rg?,i< nnl Economy :   An CvyTV» -W 

2 •1     Growth P   rfcnnanc?, 196l-lQr\5 

Pro Iminary studies uac'-Ttaken by the 1. LT?A -»stimatsd thit 

tha r-iíjü ;   1 ino wa in ^96    was i 7.00 bulk n er about 56 perenni 

of the cru- try's natknol inc. ¡a:? rfl"»2.50 bill in» in that year 

(Sí?-? Tabi   2.1).   Py 19^5, r.'firnal incr m* res?   u T 10.00 

billkn, white the natie nal i net me, te l'1?.^ biilicn.   Alth'nirh 

the  r¿iati •/? shar^ r f the i .^imal incc »in in the cc ntry's naiirnal 

incorni re*.¡lined almrst th ? same (vi/.. about 5r> percent), its 

annual f\ro*:h rata was 0.2 percent lewor than th a 9.5 percent 

w roistered >»y th¿ mtticnal .»concmy. 

TABLIÌ2.'. F'-ìCIONAL AMr-NATICh 

AT CURRENT PV.lCììS, 

'AL DOMÌì f'HC PRODUCT 

n" MAH>F r,\T,U. 57 F. v 

CK OU?, 196:» ANF.1965 

Industry Croups 

Vülu2 
(inillirn r>esca) 

Pere anta-'s    / 
Distribution    C 
1961          19"5 

ÎOO.O      JOO.O 

Innual 
row«h Kalo 
(psr c?nt) 

PHILIPPINES 
1 / 

Aç.rtcultnr -— 
12,499 17,917 9.5 
4,05? 5,964 22.6 34.1 !0.1 

Manufacturing 2,349 Mf4'V» r.9 17.6 M 

Servie öS 6,047 r,740 4".5 4~.3 9.6 

LACUNA LAH'Ì ?!ì CÏOM  7,003 10,007 100.0 100.0 9.3 
Apricjltur.—' 46 '24 0.7 1.2 2r.O 

Manufüctur inq V49 2,797 26.4 2*.0 10.9 
Servie.-»! VO" 7,0% 72.9 70. C 

y    Includes ÎUfherics, Fcrestry and tVUnin«? 

Scure? cf Basic Pita• 

1. National lnrcm= and Pre du et Acccunii. of the Philippinas, 
J961 unC I9I5, K'atirnal Icrncmic Ce unci! , Manilo' 

2. Unpublished tase studies en the Faoicn's eccnemy, Lamina 
Laks rav«lfpîi?nt, Authcrity, Pasif, Rizal. 
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2.2    PetentiaI »or Futuro Crcwth mìa Kx*>cnstcn 

Bcti  the  Agricultura ami the Manufacturing s ach rs in 

the regir n reoistered relatively higher f,rov/th rate3 than that 

in the nati  nal »cennny.   In fact th.-ì ?/ .0 per cent ?rewth rote 

of the apiculture so»cter in the rep.icn vus nlmrst 3 tirn^s that 

of the ccuitry's 10.    par cent during the first half t f the last 

decode (aee Table 2.2).   Even the   erewth rite cf the manufac- 

turing cut ut in the region (10.9 por ctnt) was comparatively 

much hip.h sr than that fcr the ccuntry (?.1 per cant). 

TARI V 2   '     P.FLAT1V'V S^'AR^T. OV TUr:. LA "UNA LAX S 

,ftí1 líV-r Annual 
Industry Crc   p ' 196* .  19C°       Crowthjjatg, 

AORICULTUP T: 

Philippin !S ('000 peses) 
Lí,X\íIK. Luk* ('000 pe&oa) 

Per Cení Share ef ttep.irn 

MANUFACTURING: 

Philippi as C000 peses) 

Lamina L?*ke ('000 peses) 

Per Cent Ghara cf lïeptrn 

SERVICES: 

Philippines ('000 peses) 

Latina Lake ('000 peses) 

Per Cent l'.hare cf Regten 

4,053 5,964 10.1 

46 124 2^.0 

l.1 2.1 21.0s' 

2,349 3,213 * 1 

1,^49 2,797 10.0 
/ 

V.l T7.Ï 2.6*' 

6,047 ?,740 
• 

9.6 
5,ío: 7,or6 r.5 

( LO)-^ C4.5 C:.J 

a/   Per cent ch.irge in the rabien relative share cf the ccuntry's cutpvit 
"*    ©f the industry group. 
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tn 1 f.Si, Almost three-fourths rr 72.9 p ;r cent of the 

regional irceme cam? fnm the Cervice Industries.   By 1965, 

the relativ? contribution cf the .Service Industrie» was reduced 

to only 70." par cent.   Fcr the national ecr ncmy, the share cf 

Services was a little less than r ne-half cr arnund tC\5 P"*" c»nt 

in 1961, onci remains*  almost the sama (i.e., à".2 per cent) in 

1965. 

The repirn and the country are in contrast with each ether 

with respect tr the:relative imp* rtarce of Agriculture and Manu- 

facturing \r their respective economies.   For the re.eirn, h anu- 

facturino is second in importance 1c the Service Industries, while 

Agriculture occupies a very insignificant rcl ?.   The trend, 

however,  vns for both Manufacturing and Agriculture tr increase 

their res,-ctivo relative contributions to the ragionai economy. 

On  ' e ether hand, the shore of Agriculture is hieher than 

that cf M'iviufacturinç in the national economy.   The shore of 

Apricultvr», however, increased from 32.6 per cent in 1961 to 

34. î par ~înt in 1965, whil e that of Manu foe turine., declined from 

If. 9 per cent   to 17.6 pe r cant during the same period. 

The growth rates cf Agriculture and Manufacturing in the 

reeicn were significantly hieher than that fcr the country.   Agri- 

culture i•! tlie region expanded by about 26.0 per cent nsr year 

which is nlmost three tinres the 30.1 per cent growth rat? r;?is- 

tcred by the whole cr untry.   The 10.9 per cent Growth rata of 

Manufacturing in the ree.icn is also much higher than the í\ • 

per cent prowth rate of the nation's Manufacturing sector. 

The slightly lcw?r economic growth of the region as com- 

pared to t'<at of the whole country, may be ottibuted to the much 

lower grovAth rate of the Servios sector in the reeicn.   Also, 

the Agriculture sector, although lavino, a very hio.h growth rata, 

contributes only a very samll proportion t< the region's eco- 

nomy. 
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As a result of the above menti* ned growth tremí«, the re- 

ricn's relative share cf the nation's output of both the Agriculture 

and the Manufacturing s 'ctcrs tended to increase.   It may be ex- 

pected thrt both industry preups will continue nv.intainin;;» their 

res pect iv. observed provth rati«».   Proximity to Metropolitan 

Munita p i vidcü the reeien with a very large consumer bose-- 

a ,reudy ...irket for its agricultural and industrial products. 

Ri/ài province, particularly the cities and municipalities 

surround ev;, Manila, is absorbing the increase land requirements 

of the in Jistrias and the attendant ro^uircroc nts for residential 

and ccnwri rei al sites rf its people.   Such progressive expansion 

in inclustrl.l, residential and commercial lands were made possible 

at the ex'   lise of the area dive ted tc agricultural production. 

Meneo, th? burden rf food crop preduction for the région has 

been increasingly shifting to Laguna province. 

The repten token as a whole i s an importer of all food 

crops crc ;pt coconut and »near.   And even with the last two 

crops, the increasing demand is fast catchinp, up with supply. 

Hence, th2 productivity of existing agricultural lands need tc 

be increftSïd so that it can support mere number of people in 

the region. 

In the main, the backbone of the region's economy will con- 

tinue tc b: the manufacturing industries.   The expansion of the 

manufactv.inr- industries coupled with the fact thot Metropolitan 

Manila is die center of commerce and trade in the. country, 

assures a corresponding» increase in the activities of the Services 

Sector.   Agriculture, in spite of its minor contribution to the 

region's economy, will continus to increase its relative contri- 

bution to total recicnal output by increasing the productivity of 

existing apicultura] land und by putting into productive uses the 

bast tracts of uncultivated opcm areas such as the denuded forest 

at the foot of the Sierro Madre ranees.   Reclaiming lands from 

the lake will alsr be another source of agricul turni, as well 

as industrial lands, in the region. 
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?..    Th- R »«»irn^Llüí• uslr±nJJÌr£Ì£.r!   r:.tHl>S12it£-í?itJ-r'rc*'tn Tr-r>ds 

3.1     jntrrduçtjr _,_ 

Notwithstanding ihc  industrial dispar sr.l proprem cf the 

natie nal f.ovrnm-nt, the rato rf expansion cf the mnn ufo.cturin? 

sector co Minués te b.» much faat:*r than th~ rest of the country. 

Manca, the rat'kn's relativo shar? cf the country's manufacturing 

eutput continues tr increase.   This was so because the rco.icn 

possesses practically all  the necessary inp.r -di?nts for indus- 

trial growth,   namely: 

Ä a.   A rapidly expanding ecnsinnor based (brought about   • 

• by an extraordinary rapid population growth reto 

resultiti?, nui inly from mip.rnticn from the provinces)* 

b.   / vailability rf technical, mana«?oriul find skill'.'d 

namx w;r (Metropolitan Manila beirif! th- main sent 

of hinber learning in th? country) • 

C.   Fresane î rt wll-davcleped support surviens (in 

the fields cf.;i©w:r, transportation, communications 

i nd credit facilities): and 

d.     "He development of l/.enile as a ma ior port of on try 

(idvantarçeous te manu fact uri ng indent rice completely 

Impendent in imports for their raw malcriáis). 

6 The-  improvement of tht; natie nel roads and highway» c-ittm?. 

through Laßuaa and ÎUal brought closer to Metros litan Manila 

vast tracts c? land in the rapten,   lîence, the expansion cf the 

industrial sector tended tc mspill" toward the outlyine nroas 

of Metropolitan Menila.   Also, more and mere people esta- 

blishes their resideics in the suburbs, thereby simply com- 

muting daily tc and frwi th^ir respective offices.   And con- 

sequently , ccmroercial centers sprouted within such industrial 

and resi'   ritial nraas. 



TV U T °  '     NUi'iWÌV Oí' T¿r.TAV].I¿v'r.;?.>!TO ANT? CP.Oíií- ïïECrilPTf O" 

y.ANirACTurwc "ST/.yiur/--MINTS rv síz.t.P^ìyPjiij-',^, 

AND ¿'.AGUNA LAXE IDIOTI, J9fil 

Fcrclñtr *                 Percent- "Ver C-nt 
ef.-c Dis- upe Pis- of O un- 
tribiticn tri but ion try 

Sizes cf Establir„iffl?nt                Total  Telai  Ifdíi!  

NuTob.-'r c f J^,gtfiT>nsnir.3n_t 
All Süss    ""                     37,369      100.0 53,542         00.0 30.9 

%              Large Establishment  4,05        10.9 2,4'4         21.5 €0." 

Small établissent33,2'4       ?9J 9,05'          7?.5 27.2 

Croas Receipts (Million peses) 
All Sixes                                  4,r52      ^00.0 2,913        Î00.0 60.0 

Largo Estabi ish-.icmt   4,519       S3.1 2,7f-0          95.4 61.5 

Small Establishment         33?.         6.9 133            4.6 40.0 

Source of Pasic Pato : 

1961 Cousus cf  Manufacturing Iste:blisl monts 
Bureau r,( tha Census and Statistics 
Manila 
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3.2    CrowtU Trends 

In 19'    t there: were ?' ,S4?. manufacturing establishments 

located in .he ree,irn, rcp,i3terin?, pro o s receipts f. fi-?.91 billion 

(.ne-- Tnb: .« 3.0.    /.It'ucuf.h t!»? number « f establish neuf o in the 

region r.-• vesant^ only about "0.9 por ceni cf the country's total 

cf 37,26%  establishments, tV»tr cverr.ll centributien tr tha tr-tal 

mannfad  Hn% output amounted te 60.0 pir cent.   Such « situatici! 

was brou M abeui b¡r the fact that uni jerity cf the icr^c establish- 

ments (or around 60." per c;nt of the country» totr.î) were in the 

re pion. 

For *>oth country and the roßton, the contribution to total 

mamifncti rin« output of s*naH establishments were ralativel y in- 

»ißnifienn   as compared to that of la roc establishment«.   Durine, 

the sam?     ;ar, the relative contribution  oflarpe manufacturing 

astablirhi ints tc total rutnut varí 93.1 p?r cent for the country 

and 95.4 ; ?r cent for the r:-r»icn. 

Of th • total output cf liirf.e manufacturing establishment« 

in th2 coun'ry valued at Y 1.52 billion in 19&1, aiment tw-1) irds 

er T2.7' billic n came frcm tho region (see Table 3.2).   By 1966, 

the rep.icn's manufacturing output (for lur^e establish inents) res•; 

tc f 5.02 Kìlien or ;.bout 63.6 per cent cf the nalion'o total.   This 

increas-d share was brouf.M alxut by faster rrcwih rale in the 

region, V..5 per cent cora^arct! tc *0.5 u?r cent in the rest cf the 

country. 
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VAI U'; P'ìRC?iN'i"/\rT: ANNUAL 
(Million ^-.-ers) D1STP.1VMT1CN GBOV/T11 

RAT1--7 

1f)61 196É l^»1 T9f>C j^r C^t) 

PFIL1FPIN -o (Tot. •       4,519.2     7,'93.7       >00.0 ^00.0 M.C 

Ladina î.'nkt „ . 
Pcgini                     2,7r0.3     5,023.6        61.5 63.6 12.5 

V    Pent of the                                                                    ^ „   , _Ä _ 
Cruntry                    1,73".9     2/70.1        3".5 3C.4 10.5 

1^/     Compound growth rat?« 

iìcurce rf Fa sic Dat?»: 

Same as in Tabi'  4.1 

The oxpar- ¡on of manufacturing industries ha» started te spili 

towards the c\ tev frinces of Metropolitan liutiilo.   This is «Hown by 

tho incrcunn   vY.arc ci Vir.nl, ir in JS'S1 te 19vG, rf 19.7 p?r cent to 

£    25.2 per c-jnt, tridenti/ due to th.  ru; "»i tí growth rate cf abctut l'\3 

per cent per yaa. (sea Table 3.3).   Althruph maintaining a constant 

proportion of thü region's output, Lapun« was nlsc receiving the« "«pill" 

by exhibiting an «inual prowth rate higher than that of Metropolitan 

Manila (i.?., J4.0 p-r cent at against 12.5 per cent). 



it 

-11. 

T/ILH 3.3.    El£Tf.T:«UTiON f.KT) AHMVAL •'"PCTT' r A'fT.r; er OUTPUT 

("T? L'RC'í ï-//' HT J"""»'» CTI' rifMr v^TM'i,]'/ ! .'iî.V'T    r;A' 

WJK.\ ARHA.S,  LAMUNA LAI"; lU-^ICN, 1061-lc;66 

VAÎ.lJc P'ÌFC r"NT/^Ti ANNV.L 
O/.illkn Posee) DISTP17 UTICN OKC'VTV 

RAT:;-' 
1961 19^6 1961 1966 (Por Cent) 

CLCSS :ì!ìCT?IPTC- 

LAMUNA LA 'Tì R-'CN 2,?~0.3 5,023.6 ?00.0 100.0 2.5 

potrcpcliton Manil ?/ 2,17\0 3,635.6 T.) 72.4 '0.9 

Rest of fciznl^ 546.9 1,267.9 Î9.7 25.2 10.3 

Lamuna 62.4 120. J 2.2 2.4 M.O 

|_/    Compound grov  h rat.2 

2_/    l/.nniln, inclín  np the ciliés of Pasoy, Calcocan and '"'uvzon and toc 
municipalities    ÍLioViii, Luntlril-ivon:,, Pariian'uc nnd .V:»r> 'non. 

£/    T^-a   pre vince -fRizal excluding the cities und mu nie i prJ i tie.s fermine 
*~      part e f K'é~ tre pc litf.n IvUm ila 
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3« 3    S truc Un    cf'IiK'ur.try 

V/ith*n the first hai f ef tl> •-. previous clocado, a "rnild" 

shifting ir the structural make-up of the manufacturing industrias 

cculd b? i jscrvcd, te wit: 

OUT I* UT Fl £ TI : T • ì VTÏCN 

196.1 1966 

(in Per Coni) 

Müüvy li '..stries 

Light IiK'-'crias 

ALL INr   oTRIES 

4\^ 

100.0 

47.9 

52. ' 
100.0 

The relu ¡ve crntributicn of tîu- sc-called "î'çnvy" Industries in- 

creased   rom 41.? ¡)cr cent in 1961 to 47.9 p?r cent in I9G6.   As a 

conscrue-.cíí, the; ccntributicn of the "Li^ht" Industries decreased 

from 5r ••• per cent in 196." to 52. ' p-r cent in 1$5G. 

When the manufacturing industries ware cln.'jsifirid accci-dinf 

tc th-3 int. id ed uses cf their respective outputs, tho felle win o dis- 
tributimi were observed : 

Finnl Uss 

Intermedium Use 

ALL us«*; 

OUTPUT PlSTRj^imCN 

ISSI                        J9C6 
 £ln Per Cent)  

46.1 

53.9 

IpO.O 

45.6 

54.4 

1.00.0 



Appendix e* 

ANT- HIGHWAYS \V THE VKTWY OT  Till. 1NIJ¿STUAL 

ESTATI""  PROÍP.CT AST-A. 

lNTROrlK"HGN: 

The surveys were conducted en August 17, 1971 and 

September ..., 1971.   The data are divided into three (3) parts : 

I.    Electric Tower 

11.     Water Supplies 

111.       Highways and Hood» 

The ureas concerned arc the vicinity of San Pedro, 

Laguna and Muntiiißlupa, Rizal. 

Tata on Electric Power were furnished by the Supervisors 

of the Fewer Production department of the Gradncr/Snyder Station 

In Sucat, K'untinglupa, Rizal except for datas on service rates 

und conditions for power connection which were furnished by the 

Commercial repartaient of the Manila I'lectric Company at OrlJgaa 

Avenue, Tasig, Rizal. 

tyater supply in the vicinity of the project area (i.e. San 

Pedro, Laguna and Muntinglupa, Rizal) is not being covered 

by the NAWASA serving the Greater Manila Area.   San Pedro, 

based on the survey taken, has its own water system serving the 

whole town proper and five (5) barrico.    All sources of water 

for   domestic use as well as for factories come from artesian 

wells and deep wells.   The water system of San Pedro is owned 
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by the NAWA5A.   The sufficiency of capacity to the present 

demand in the town of San Fedro in que.«? tic nable, although ths 

caretaker intervied said it is sufficient, because in interviwing 

some household owner in the town proper, they said that the 

water flew in their faucet is merely a drop especially during 

the rush hours. 

The town of fc'unttnglupa has no central type of water 

system.   From the survey taken, artesian ;/clls are use by the 

populace for domestic use and few subdivisions and factories 

are using deepwclls.   There are more factories and industries 

in the vicinity which are not surveyed as to their water supply , 

but it is assumed that the data obtained can give a good pers- 

pective of the underground water source. 

Dota on highways and roads were obtained from the 

Planning and Programming "Division, and resigning I ivisicn 

of the Bureau  of Tubile Highways main office.    There are only 

tow (2) main route to reach the project area starting from 

Manila.   The first route to reach is thv» old provincial road 

stretching from Pateros, Taguig, and Muntinglupa and the other 

is the National ^oad leading tc the Manila South Expressway. 
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1.    ELECTRIC POV-'ER 

1.   Nearcsl Power Flant(s) 

Name - Gardner/Snyder Siation 

Owner - Manila Electric Company 

Location - Bo. Sucat, I/untinglupa, Rizal 

Year Completed - August 195o (Gardner 1) 
teccsiber 1969 (Cnrdner 2) 

January 1971 (Snyder 1) 

Present KVA Capacity'- 637 V.VA 

Proposed KVA Capacity - 970 MVA 

Type of Plant - Thermal Fosr.il Fueled Fire Power Fiant 

Transmission Voltage - 34.5 KV and llr> KV 

Method of Transmission - Overhead or underground 

(depends oi the nature of the power 

to be connected) 

f estination(s) or Market(s) of Power 

LUZON rOWER GMT. 

2.   Nearest SErvicc Line(s) 

Location(s) Service Voltage 

Approximately SCO an        US KV 

Pestañee to Site 

Approximately 
1300 meters 

West of National road 

Method(s) of Transmission - Overhead 

Local Franchise Holder - MERALCO 

Name 
Business Address 

Jurisdiction 

Service Time for Power (if not 24 hours) 
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3.   Service Rates and Conditions 

Power Rates: 
Power rates were supplied by the Commercial depart- 

ment of the   Manila lilcctric Company at Ortigr.s Avenue in 

mimeograph form. (Appendix $). 

Conditions for Power Connection«: 
Some condition» for power connections lire tbe 

follomdng:, 
1) Submission of electrical inspection 

2) Seposit (based on estimate«! monthly revenue) 

3) Contract (lenf, term contract with I/cralco) 

4) Posting of bond. 

H.    y ATES. SVJFFLY 
A.    San Fcdro^Pafuna •    , 

1,   Present Water System - 
Type of System - LVepwell (San Fedro vVaterwork System) 

Year Completed - 19'v>0 
Fistribution Capacity - 05,000 gnl. tank) 

Treatment Capacity - none 

Source of Water - Underground 
Method of Distribution - 20 hours pumping service 

and A hours rest. 

Cervice   Area 
plates Population 

San Pedro Town Proper 356 households 

Five barrios 

Treatment Facilities • Nene 

Service Hates 
First 10 cubic meters Ï4.50 

For the next cubic meters ---    0.25 

Expansion Program 
Proposed additional capacity - one more dsepwell 
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Target year - 1971 er after the N.iwaon tran:;ff r 

the Authority of the.    .Vaterw  rks to the 

Municipal Government. 
Sufficiency of capacity io do.uand (present); 

- YlcW is insufficient to the ,.resent dem-'m-i. 

2.     Existing •V.nderf.round Hater Sy.-tem 

Location - Pis-.al St., San Fcdrc ,  Laguna 

Owner - NAWASA 

Year Installed - 19S1 

Pumping Test Capacity - 125 ßpi 

Capacity - (9 p.m.) 125 gpp 
Uater Level - 400 ft. during su      or 

300 ft. during n     y season 

Type of Pump and power need - 

Tcpthof Well - 550 feci 

General Quality oí V.'uter - Lot: 

Sufficiency  of .Supply - Capaci 

of the low yield < 

Uses of Water - Tomestic Use 

j h.p. Electric Motor 

ij» insufficient bcemiM* 

the dcepwell. 

m 

^ •   '''vJìlìPph;Pi? Ht?fil 
JCtorics and Industries 

1.   Existing Underground \Vatcr Sy 

Location - Ala bang , tuntinglu 

Owner - Nutritional I ìoducts li 

F roqueta Incorpoi 

Year Installed - 1)   1553,2)  1    j and 3) 19ftf 

lumping Test Capacity " 4Ü50 ci     for all wells 

Capacity (Present) - 43) £pn f< 

Water Level - 50 feet 

Type of Pump   and Power Used 

1) 40 h.p.   2) 40 1 

One 02 submersibl 

with motor on grov 

, Rizal 

., and United } ¡ilk 

cd 

all wells 

Electric 1 ~.o\cr 

p.   3)  50 h.p. 

nnd two (2) turbine 

1 level. 



-e* 
Depth of* ell - 1)   1,000 ft.   ?.)  1,000 ft.   3)  1,000 ft. 

Generiti Quality of Water - rotable 

Sufficiency of Supply - Sufficient 
Use», of Water - ïroductien of Instant Coffee, Evapo- 

rated and Condensed îv'il   and ah.o for drinking, 

2.   Existing Underground System 

Location - Sucat, I'untinglupa, T?iza1 

Owner - International Textile Mil's Inc. 

Year Installed - 1)   19 J_  2>  19r"'   3)1900 

4)  13*7    5)   1S71 
PuiapinR Test Capacity (p,p;n) 1)     0-90    2) _ 

3)  40-60   4)  250    5)  1  T 
Present Capacity (gpx») - approxi   ate capacity of the 

four (4) combined dcepv. U excluding deep- 

well No. 2 is 20,000 to 13,000 gph cr 

approximately 417 p,pm. 

r epth of well - 1, 2, and 3 «re 10 feet,    4)   1,125 ft. 

5)  CW feet 

General Quality of V ater - Potai•> 

Sufficiency of Supply - Sufficier 
Uses of Water - Industrial and I omestic 

3.     Exits 'Ang Underground of V/ atei V-ytl MS : 

Location - Sucat, î/.untinglupa,   'i/al 

Owner - Philippine Carpet Kan«    during Corporation 

Year Installed - 1955 

Pumping Test Capacity (gpra) - '   3 

Present Capacity (ßpm) - 200 
Type of Fump and power Used -    5 h.p. turbine punp 

Tepth of %' ell - 700 feet 

General Quality of ''"/ater - Peta'..le 

Sufficiency of Supply - Sufficit- : 

Uses of Water -   General Use i..d tyeing 



Ul.   HIGHWAYS. Mil  IlOArS 

A.   TaRuiß (Kîv. 10+ 750) to Alabavig ("KM 30 4 923) 
1. Classification - Provincial Road 
2. General Usage - mixed traffic, both woys, ranging 

from horse drawn, motori/cd pedicabs, 

jeepneys, burses, passenger   cars, trucks. 

3. Description: 
Sight of way width(s) - 
Roadway:       widthÇc) •• 5.00 meters 

Pavement type(o) - Asphalt 
Pavement condition - well paved and well 

maintained 

Ho. Of traffic lantí» - two (2) 

Shoulders:   wtdthC'O - varies from 1 to 3 meters 
' type's) ~ selected borrow or gravel 

Auxiliary structures: 

Stations:   19-21 RCTG (Taßuiß) 

21-C0 R.C.S.I, (llogunoy) 

23-09 C.Fp. Olagnnoy) 

23-49 C. Ï p. (Hüßunoy) 

23-75 R.C.S.I. Cui. (Bicutan) 

26-69 RCIG (Baßumbayan) 

4. Other Auxiliary Structures or Facilities 

Traffic Signals - none 
Traffic Interchange (if any) or crossing- numerous 

barrios und provincial road crossings, no 

grade separation. 

5. Year Complete:! - 
6. Road Terminal .Situation Assessment: 

Taguig terminus payses through business area 
of town end subject to traffic congestion 

during usual rush hours.   Alaban g temimi? 

connects to the South Super Highway junction 

through o five meter wide municipal road 

(asphalted) bul traffic condition in   li^t. 
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B     Aìabang (KM 30 • 92¿) to Rizal- Laguna Boimdary 
(KM 35 • 6C02. 

1. Classification - Provincial Road 
, ,, *'iv^fi traffic   both ways, ranging 2. General 11 .«age - Kixcdtramc, .>   » 

fro«i horse drown, motorized pedienbr., 

jcepneys, busses, passen p.er   cars, 

trucks. 

3. P e script ion: 
Right of way wMth(s) - 
Roadway:       widlh(s) - 5 meters 

Favement type - Pre-mixcd intermediate 

type (aspho It) 
Pavement condition - well paved and well 

maintained 

No, of traffic, lanes - 2 Lines 
Shoulders :    width(s) - 1.20 meters 

typc(s) - selected borrow or gravel 

Auxiliary structures - various drainage culvers 

and small bridges. 

4. Other auxiliary structure« or facilities 

Traffic signals - neme 

5. Yt«r Completed - 
6. Road Terminal  Situation Assessment: 

Continuation of provincial road from Ttßuigirod 

Alabang terminus. 
The Cual-Laguna boundary terminus is of 

light traffic condition, ai^ connects farther south 

toLaguna along  the shore for limited use only. 

TraveUinß speed» at this road is very limited. 

C.   Junction Alabanfi Serum and Vac. Lab. F.d. (KM 2/. M) to 
P.t*al-Laguna Boun lary (KM 30 + 500) 

1. Classification - National Hoad 

2. General Usage - mixed traffic, both ways 
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3.   Description: 
Rißlil of way wicHhCs) - 
Koneway :      widthCs) - (* ! uicters 

lavement tvpc (s) - I irst class concreto 

surface 

Pavement condition -   well paved   mul well 

maintained 

No. of traffic lanes - 2 Ir   os 

Shoulders s    width - 3.0    ;. 
type(s) - se/'-cted borrow or grove) 

4. Other Auxiliary Structures or Facilities 
Traffic Signal ~ One at F  «ritingiupa town proper 

(poHccüuinncd) 
,      Traffic Interchange (if an. ) or crossings - cross•- 

many municipal   roods particularly at 

town proper of    'imlinftluua. 

5. Year Completed - 
6. Road Tern inai Situation Assesr,   cnts 

North terminui  is the southern end ci 

the Couth Super Minliwny with charnel • 

Ucd troffic laiií's and alno conr.ee»r, 

with provincial  r<.n¿d to Taguij; and 

another nations l road to Zapote and 

Faranaquc.   Traffic congestion at this 

Junction is nil«    Southern terminus is 

the continuation of the national road to 

Laguna and Bat  ngas. 

t.   E. delos Santos Junction (Jet.    .97) to (10* 9 * 095.0.) - 

(Soutj Super Highway non-toll portion) 

1. Classification - National Road 
2. General Usage - Doth ways, mixed traffic with n 

vertical allowance of l G feet. 

3. description: 
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Right-of-way wtdlK*) - ^0.00 meters 
Roadway - U meters and i.lnnd tanging from 

1 to A melerà 
Virât ciuffi concrete sur- Pavement type - »'irsi CI<J...> 

foce (0.20 ?/ O") Portland cement, 

concrete pavement 

: (0.10 :''(4")frushed gravel) 
(0 20 Is' ( ") selected borrow) 

No. of traffic lanes - 6 lanes 
Shoulders ! width(a) - 3 meterá 

type(s) -selected borrow 

A.  Other AuxiUaryStructures or Facilities 
Traffic Sißnals - one at the V.. delco Santos 

Junction automatic 

Traffic interchange - Nichols or Sales Over- 
pass diamond type, separate Crud<0 

5.   Year Completed - northern 
6    Road Termiani Situation Assessment - 1 he northern 

and terminus (i.e. E.delos Santos 

Junction) is often congested due to 

heavy traffic passing the E. dolos 
Santos Highway.   The southern ter- 

minus is the start o the Manila South 

Expressway and the traffic congestion 

is nil due to wide roadway and also 

to the presence of a service roads 
(west and east service roads) outside 

the expressway. 

f.U • 095.0; «0 Kk- 23 • 120.00 C,-,anlla Sou,.. Exprc.wny) 
(Alnbang Junction) 

1. Classification - National Road 
2. General Usage - expressway and mixed traffic wUh 

a vertical allowance of U feet.   Corr.o 
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truck s cap 

and gravel 

cargo viti 

3.  rescript Ion - 
Right of way  width(; 

west and • 

Roadway:        widtM 

land raiißi 

Pavement type 

face 

(0.20 1Ä ( 

(0.16 K (/ 

(0.20 M ( 

Side Structures: 

Knmaliß Bridge 

Pasong tiablo "> 

Pa so ng l'are B 

6 Feet Fence 

/•.  Other Auxiliary Structure 

Traffic Signals - T. 

Traffic interchange 

Name of Cross 

Sukat Intcrch' 

Dikutan Intere 

5. Year Completed - 
6. ìtoad Terminal Situation / 

The north tenni 

Expressway ts 

gestion is nil d 

the presence of 

east service ro 

between the ex; 

The southern tc 

Super Highway 

ally those carrying snac's 

.: required to covrr thoiv 

••nvass. 

50 meter» (including 

î service ronds) 

1^.00 meters and is 

irom 1 to 4 meter». 

est class concrete sur» 

Pot-tland cement) 

crushed gravel) 

.«.elected borrow) 

5.74 meters 

Ige - 23.400 meters 

;->e - 30.44«*» meters 

r Fa cilities 

¿»ates at entrance and end 

any) or crossing 

reel      Type of Interchange 

Grade Separation 

ne Grade Separation 

c&amcnt • 
i which is the start of the 

oil highway.   Traffic con- 

fo wide roadway and also 

service roads, (west and 

Ì•;).   A fence is provided 

. ose way and the service roads. 

minus is the end of the Sou.1» 

d Alabang, î.';untln,",lup«'t, 
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Rizal, with channelize«! traffic lands and 

wide roadways.   Traffic congestion at this 

junction is nil.  The continuation of this 

road is the National Highway to the Province 

of Laguna and Patangas. 
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Appendix if. 

GENERAL POVER 

^ABILITY» lAo-oV-«^ 
Available in the territory served by the Ewaf««*., 

iPPLlCAIDLE $ 
To customers who guarantee a billinf, demand of not lesa than 

40 kilowatts for general power, heating, and/or Ughtinr.. 

CHARACTER OF SERVICE: 
Alternating current, 60 cycles, phase and voltage as avail- 

able and appropriate. 

RATE» (Per f'onth) 

t-E M ANT CHARGE i 
For each kilowatt of billing demand - 15.50 per kilo- 

watt 
PUJS ENERGY CHARGES 

First 200 hours use of billing demand at F0.0G5 per KV 11 

Hext 200 hours use of Wiling demand at 0.060 per K\\ VI 

•       Next 100 hours use of billing demand at 0.0/6 per KW H 

Next 100 hours use of billing demand at 0.03 ; per KY H 

fee... K*ll .1  0.030 p^KV,!, 

K'lNlfÁl»/ CHARGES 
The demand charge but not less than 1400.00 per month 

BILLING DEMANT t 
The billing demand shall be determined by measurement and con- 

scared as the highest average rate at which energy Is con- 

sumed during any 15 consecutive minutes of the monthly 

period for which bill is rendered, and shall not be less than 

40 kilowatts. 

PO^ ERF ACTOR AT JU ST î/ ENT s 
The rates set forth above are based upon an average monthly 

power factor of -3% which the customer agrees to maintüin. 

Should the customers average monthly power factor be less 
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, -rr    ,he hlW««hou» r^ercJ dur »R  *e 

monthly period »hall, toi lniunß P 
..        .    _ ^^..t t.nnta ! 

i 

! 

i „r by the following constants: 

/ »nwrn FACTO?. AtJUSTMT-NTi 
/   ^°^UrAL AvCraßC Monthly ^ Avciaií Const nut. 

0.951 
0.965 
0.901 
1.000 

1.023 
1.050 
1.O035 
1.1255 
1.17Ü5 
1.2455 

1.3335 
' f.cior between any two steps shown 

For ave,«,« ^^^to
cflrw^«g to the lO^cr po*er 

above, use the consci 

factor. 

A » dUcoun, on the «-^ >ubslatlon „nd cncn;y 

.„owed «hen the <~'        moa9Ureá by COT1penr.a..o» 
0 u measured at or p». * *", > ^ ^ ^^. 

,o the voltaE« level of the supp y 

BULK SALES nSCOUNT. month u9(! d 

F„ „eh run hour In «e«^^J. th0 comMned dc,^ 

exceeds 200 K';; per month. 
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a) For number of hours exceeding 200 but not over 400 

Tiscount CO - (.06?.) x (Hours - 200) 

/ 

1 x (1 - 200 
Ycmand) 

b) For number of hours exceeding 400 - 
Discount 00 « 12'/, + (.025%) (Hours - 400 

/ x  1 - 200 
' • remand ; 

Where hours « mctcres monthly KWH + billing demand, 

Í   m J        TERM OF CONTACT s 
Not less than one year, automatically renewing. / 

MANILA ELECTRIC COMPANY 

Approved by P. S. C. M^^SJâ^lhJm. 
CaacNo.    70-2966    y 
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CURRENCY EXCHANGE RATE ADJUSTMENT 

When the overage of the daily U.S. dollar selling rate 

of the Philippine   National BarA during a calendar quarter 

is less or more than 6.00    pesos to one (1) U .5. "Dollar, 

a corresponding adjustment shall be made on nil billing 

for the suceeding calendar quarter as computed under the 

Residential Meter (RM-5A), the General Service (CS-4) 

and the General Power (GP-4) rate cchedules.   Such ad- 

justment shall be a reduction or an increase at the rate of 

3.0 percent for each full 0.30 peso decrease below or 

increase above 6.00 pesos to one (1) U.S. dollar of the 

above-mentioned average of the daily selling rate of the 

U.S. dollar. 
Residential and Commercial customer« consuming up to but 

not more than 120 kilowatthours and 90 kilowatt hours, respec - 

lively, who do not receive any rate increase under the revised 

rates shall also receive the benefit of a downward adjustment 

In their rates should the exchange rate go down below P6.00 

as specified above but shall, however, be exempted from any 

upward adjustment should the exchange rate go above T6.00 to 

U.S. si.00. 

»¿APILA ELECTRIC CO?¿PANY 

Approved by P.S.C. . Case No. 70-2S56 
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