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Estimated Traffic Volume on the Screen-line crossing the Pasig'
River With and Without the Project Roads in 1980 '

i Unit: vehicles/day
”fNagtahan New Pana-| C-3 Guadalupe | C-5 Bambang -
Bridge deros Bridge : Bridge
c-2 Bridge C-4
Without
Project | 100,300 | 39,300 0| 138,000 0| 16,100
Roads(A) '
With the | . o
Project 89,800 25,700 51,500 89,800 28,000 9,500
Roads(B) :
B/A 0.90 0.65 - 0.65 - 0.59
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Table B.3-1 Sectioning of the Project Roads

Route Section | Segment | "Description
1 : South Superﬁighway —~ Ayala Ave.
2 Ayala Ave, - J, P, Rizal
3 J. P. Rizal - Boni Ave.
' 4 Boni Ave. - Shaw Blvd.
5 Shaw Blvd. -~ Aurora Blvd.
6 Aurora Blvd. - Quezon Blwvd.
c-3 7 Quezon Blvd. ~ Intersection of G. Araneta

Ave, & Sgt. Emilio Rivera

Intersection of G. Araneta Ave. & Sgt.

2 Emilio Rivera -~ A. Bonifacio Ave.
.9 A, Bonifacio Ave. - Rizal Ave,
10 Intersection of G. Araneta Ave. & Sgt.
Emilio Rivera - Balintawak Interchange
"1l | E. de Los Santos Ave. - J. Luna
s 3
R-4 and
Related 12 Proposed R-4 — Pasig Blvd.
R°ad5 4 13 Santolan - Aurora Blvd,
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Table B.3-2 Particulars of Cross-section of Divided Highway
Sl | Mummer 0,20 | umber of bus tanes

D2 30 4 0
D3 40 ‘ R 0

D2 +B | 40 4 2

D3 + B 50 6 -2

D2 + B2 50 4 4

kR, # IUEROBTICE ST, C-30GRKMIKHA S 2 EEHN OM& € &
LT, #B. 3—3WWRTED20LRETEHOMBPE LAk, —4, R—4, ¥+ XUBEmEiEgKe -
mfu.%ﬁm%%ﬁ®ﬁﬁt©%%&%z.@%K,%msnaﬁﬁ%%mﬁ%?%xbm
EMC L > CT4MiffisreideBimedfmli,

Table B.3-3 Combinations of Cross-sections

Segment | Segments | Segments | Segment | Segments
1 2-7 8-10 11 12-13

Plan - 1 D3 D2 D2 - -

Plan - 2 D3 D3 D2 - -
c-3

Plan - 3| D2 + B D2 +B D2 - -
road

Plan - 4 | D3 + B D3 4+ B D3 - -

Plan - 5| P2 + B2| D2 + B2 D3 - -
R-4 & Related

roads - - - ‘D2 D3




z-£°89

84nbig

NOILO3§ S$S0¥0 avOoy

— -

st - o —I
pdur ANFT HIYm
©OAMAYEL gy e aaves faois

‘ . LEJc $$330v |,

. 1
%95 000s s ooous oo dor 000s ¢ soou « vodi] i
ToerT 05i% 0L o0SE D F Dost DT 000) OOCE OF GOSEB T COL GELE ORI E
000 &2 - 630 §2
Lo 003 0% T -
— T ..-.I_-.ﬁ ™ _ ey
, S awen
| Posldavas % P 3uve A
pardaw N1 S8 ikl 30is
. nawhy iesa0y
' - 11T o
i 000 4067 FOE 03027 ooy bos ook bhr ool «

OEZE OOES GOCE O o0t O0CE OZ (0 OOSE BT OOL QOSE® ¥  OQOEE Ot

0005 000 §2
200 05
i
2g +3Q
el w oy
. AN !
H 144VEL  rvm
N nadvws
HEnONHL $§323v 2015
owv gni
- 05 O00SOir 0OC  OPE oOKgir 006! i ;
0T 006 4T GORE B ¥ OOEE £5 00O OOL ®  OOOw
o )
To0esTE 000 € H
- i
¥

ooo_nn

. 8 +%Q

1l i |
: * iww1 uzq.__ PRET)
! _,_ H Jidavel m:n TR
. o _ P :eac.:.
i i . :
oot jso02 & :os vl # W ilaos !
OB 9 QT JOSTIBE Dul* QOGS E BZ OOSE J0% 9
030 2z 33002 i
coular
1 “ I [l B _
ﬁ w _w INYT R
! “ “ ' 3dAvel O 3Qag
bt Wonouwi _
; rﬂ. Vi )
11 006 | }oos | |acs
CITY JOSRHILOET DL oDy Goseirdat B E LN

. 2
[1#4-5 -5

a0 02 v FEEX:H
' . .
coojor
1
T i il : |
N LLE] ERLTY
' S1ddvny i| OIS _
' HONOMHL .

ot}

[TLT) «_ﬂn onm LLERY ._
a0 v

00E € BE

Fooitgt omoow

o0 5

DO S 1

T

020 ot

-|iL.

zda

8+20 €

=10-—



sc;.:;“ fDm&qu _ _ _
xmwumz<,vwmwwuﬁuw++ 5EBR LR BKAAR, KB - dICRTS
riT @4nﬁﬁwm_ﬁnﬁ%mthu& 5.7, %n%no&xmmowr.mJM 
mwxa?%xm&v%k OM%H%bﬁlkﬁ&aka o |

VAR DG, H]I{hoihll;?’mrﬂ‘[%'c’# 1vmy FRIA v 2 —F v PR & Lfc,, L2 S
m%&&MﬁM#V%&*%&% .é%%@ﬁ%&h&ikd?/ﬂmnxﬁfémwxo
r,zowmmf#%¢aﬂ%0ﬂﬂw mwm%mu %wwﬁﬂﬁ&+ﬂm%wé¢%k
bm&%mwuzbn&«&féat Krbhazot, %&m%&ﬁ%ikHT/ﬂ—th
Té@wmﬁLmoLmL ﬁmnﬁquu ﬁﬁﬂﬁo#%g [0 £ BICA N 503
bbb, LT, ccﬂi ﬁfcz’;,-wciu v, ®£B. 3 —4VCJr’§'.t HiIc2 ’J@fr—zﬁ:ﬂ;ﬁ
B L'CJ: b b re, fcfct. C—3¢&E. Rodrnguez Avenue L OKZEM, +LC-3 L
Quezon Boulevard REAKS T, WHEIBES D, KALLH 2 LKILT 5D ARETH B
DT, Co3%MR, FRIBTY ¥R 2t BRI EREL Ao

- Table B;3e4_ Cdnnection Type of Diamond Interchange

: .| Road to be elevated or depressed
Intersection ' Type
' . Alternative 1 - "Alternative 2
' ' Buendia Ave. to Kama-|
Buindia Ave. Ayala Ave. gong and Buendia Ave.|Elevated
- Ayala Ave., | _
g Ext. (one way)
63 Shaw Blvd. c-3 Flevated
- Shaw Blvd.
C-3' Aurora Blvd c-3 Elevated
- Aurora Blvd. o
c-3
— E. Bodriguez |- G-3 _ - Elevated -
Ave, ' :
c-3
- Quezon Blvd. c-3 Depressed

s o 2t |
THER, HAOAFORSBS, BMKOHHEL ELHML T, KEA &= A2 bars )=}
ik E Lk, zhi, MMAK#H5ﬂ¢®ﬁmK%AﬁLTw%o
thitety o et | |
C—3 't.'lct,' Pasi'g i’ﬁlh"ﬁﬁé. San Juénﬁ]ﬁﬁﬁé,i&ﬂ\ 2 DONER, BPLU2ODOO K XD
M= bBB Y, R—4 ETORMHE K, PasigMER, 2 DOMERY S 5,
i



Pasigh, # 10 San Juan W KA/ T BIERICOVTR, ThERID, TR 2D
OMAEHRIERS Lo TORKR, San JuanWHERICH, BBRPOZNT v ALV A bay
'u—bAmmmmmanm,m3mnmmo@Aa @ﬂﬁﬂkét%ﬂ“b%ﬂ&#ok

. RO AN ICIE S\ T, MR ABE S A, Lo L, HARIORET,
SO CREEMAR DR T, RMHZBRERTE S 5 LEH b Do LR AMBOME, <>,
#IUWﬁ&&W%ﬁde&B 3-5WKRTe |

B. 3.5 BE~OXEE .

HEHBORT~O A 22 b i, RN, HENLTBEALLMMTEhik, CORFOLDL
D7 -2 & LT, KOWEOIHRDEMA LA,
| a. REREZOULLEFNE

b. hIREEE
c.  th, ¥ XUBEARNE |

WO, BHEHPEOMD IR, BHREOHH LANROD ST ENYP Lh % 2o B
MBS DRI, T b OHRICHT 3 AMEENEED EERICL, BHBNB~ ORi &
L+ 5 e & AR S A 5o | | |

i, WHEERC Lhi, R OB P, + L0 LHOMHME, H1,600T, %6
W, BIReREESCE ST, L ERBIECHLTHFA M ERT L IO LEEL OGN B,

BB IC & > CRB TR 3 FMBAEER, BRFOBEZ 0V =7 b DARKBOK
%mm%ﬁﬁkbnboxmﬁﬁﬁogﬁm,hmnmmlﬁwsmgmHMruﬂMMJam
MM e DB ERBIN Lo TRES R B,

THI, THAETERAELEOFE L ZVWRBILHL TH, Th 2 @RT 27R0IC,
Bt DRRT 7 ) — > <2 b OREB & E D HMAHERE THR IR T Dy BRI
PDAFCREIR, BEKBRET LT LR TER WA, BAYZTHOBREH %W, BHYZT
PHEERATHC EICL D, HELS 5RE CHERT 5 LA TE 2 EEL LN Bo

B. 4 BE%, ¥ XUHSEME (1977 FMEH)

B. 41 MMIRIBE

mmmﬁﬁﬂ?ﬁ%ﬁ%%(DPH)KIDﬁ&bhkiﬁm%%ﬁ®%%wﬁéhfﬂm
"c."ﬂfco COPWEEL, %k@ﬁﬂgmﬁw‘}@%tﬁ &bﬂfc%@f&%o
C —3 D& F zmomﬂﬂmm%ﬂ &B I— 1R EFOVTH D,

-

-12-



g 3 _ . . ¢-D uo a3prag
€D uo 28pTag I8ATY 81SBJ SE SWeS I 0" SS b 8SC 2T jusudas | zeary Srsed
. 18par8 a31sod 5 uo @8p1ag
I9patd e3Tsodwod T221§ | —wOD 239IDUO0D ws Lt w0 TET ¢ Mcmemmm 19ATY
possa11saigd uen ueg
a3pats
X0Q ¥32312U0D -
possalls 19pars 93e1d 19patd xoq . e £-=0 uo 23p1ag
—oad snonu _[oeds snou [e=3s snot w0 5§ wsCEC ¢ JuawBag | 1@9aty S1sed
—13ucd ueds-¢ | -T3u0D ueds-¢ : o
-13u02 ueds-¢ . .
m@bﬂumsumuwm pesodoad . uedsg yasuag woTIRIO] aumenN
aan3yonajsaadng Jo 2dAl ss8uoy | Te30L
sa8p1ig 100EH  G-¢'d STAEL



Table B.4-1 Right-of-Way AcQuisitiqn"COSts

Plan R~0-W Width (m) Costs (R million)

1 3 | 133.5
2 or3 40 ' 1 158.1
kor S 50 | 4721
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‘Table B.5-1

Economic Cost Estimétes
(In Thousand Pesos)‘

C-3 Road Cost
1. Whole C-3 Road  Plan 1 270, 692
B - Plan 2 & 3 327,562 .
- Plan 4 722,141
2. By Section Section 1 224,232
. (Plan 2) Section 2 103,330
3;_ By Segment : Segment 1 (Plan 4) 261,982
' L  Segments 8 and 9 (Plan 2) | 50,814
Segment 10 (Plan 2) 33,799
4, Grade Separation
Quezon - C-3 Intersection 9,548
. E.Rodriguez - C-3 Intersection 13,220
Aurora - C-3 Alt. 1 12,716
Intersection 'Alt.-2 13,950
Shaw - C-3 Alt. 1 12,716
Intersection Ale, 2 14,617
Ayala - C-3 Ale. 1 21,433
Intersection Alt. 2 19,215
R-4 and Related Roads
1, Whole R-4 and Related Roads 144,200
2. By Section Section 3 103,031
Section 4 41,169
. 3. Route Alignment Alternative 1 41,169
of Section 4 Alternative 2 35;451'
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Table B.5-2 Economic Indicators by Plan

Net Present Worth B/C - Internal Rate
2 Million Ratio of Return 7%
Plan 1 318 : 3.0 34.7
Plan 2 929 5.8 48.8
Plan 3 919 - 5.7 48.8
Plan 4 856 2.9 31.6

Notes: 1) Project life; 25 years
2) Discount rate; 15 %

#B., 5—3 THWOHLHAXI I, AHMKRERNLKNELLZ >oROE, JRBIAGHIC L 5 PRk
KEWRBHT, Zhil, 207 Y22 b #MMA OXMEHORBCKECART L L E

RLTWA,

Table B.5-3  Benefit Composition in 1990

Plan 2 Plén 3

(%) (%)
Normal Traffic ‘ 9.6 9.0
Diverted Traffic 40.9 41,1
Non-diverted Traffic 49.5 49.9
Total 1C00.0 100.0

£ T} S50 3% i

C- 3DAHBRTHE, 6MGHHEE?, TRTOHBRO O LT i RAMLNHBNE WD
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Rizal Ave. KWELREMNTD 5,
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W, WEME SR, 74— TVTHEHI LERLTY Do

Table B.5-4  Economic Indicators by Section

Net Present Worth Internal Rate
Road Section {NPW) B/C Ratio of Return
P million ) Z
Section 1 652 5.9 49.9
Section 2 222 4.7 42.5

Notes: 1) Project life; 25 years
2) Discounted rate; 157

EH 1 ofFEEMd, HBERLE5 9, MBAEMII65200H<Y , AMIIEE419.94%
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Table B.5-5 Economic Indicators by Segment

Segment Net Present B/C Internal Rate
Nugber Worth (NPW) Ratio | °f Return (IRR)
B million o
1 | Buendia Avenue -36 0.8 12.5
End of G. Araneta
8 and 9 | Avenue to Rizal 124 5.1 44 .3

Avenue

End of G. Araneta
10 Avenue to Balin- 82 5.0 43.8
tawak Interchange

Notes: 1) Project life: 25‘years
2) Discounted rate: 15 %
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Table B.5-6  Economiec Indicators by Section

Net Present B/C Internal
Worth Ratio Rate of

B million Return (%)
Section 3 118 2.9 33.3
Section 4
(Alternative 1) 19 1.8 23.0
Section 4
(Alternative 2) 15 1.7 22.2

Notes: 1) Project life ; 25 years

2) Discount rate ; 15 %
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Table B,5-7 Economic Indicators by Grade-Separated Intersection

Net Present B/C Internal
Worth Ratio Rate of
2 million Return (%)

Buendia Ave. - Ayala Ave. Alt. 1 1 1.1 16.4
Alt, 2 1 1.1 16.2

C-3 - Shaw Blvd. Alt. 1 4 1.5 24.9
‘ Alt. 2 4 1.4 - 21.6

C~3 - Aurora Blwvd, Alt. 1 9 2.2 32.9
Alt. 2 9 2.1 31.0

C-3 - E. Rodriguez 2 1.2 20.8
C-3 ~ Quezon Blvd. 7 2.5 35.1

Notes : 1) Project life ; 25 years
2) Discount rate ; 15 %

£B. 5-TIC kAW, WINORELDWFRORLRIFTMIKCZ 4 —v 74T D, TOH
T, C—3—Quezon Blvd. XERPRIBEABEELX L P2 LERL T,

b, Bucﬁdia—maya y C—=3—~Shaw . # X C-3—Aurora ® 3 20 FH HK +\n
T, WEBEIMEBE2IDIIENT 4 — P )7 4 RIS, TOEBIERCAHI 0,
B6TR~NZEMIHBICIhL, C~3 - QuezonX AL MERME, C~ 3 Wik, 3
PHAORETERLAOLKHRBFTLHETD 2, OB, HAMNBEOTE LI EOR
MEHEETABAILASAT, SREXEAD 241 7EREFTNETh D, L. C—3 -
Aurora®ZEAE, San Juan WHR & HE, MBsH 248, San Juan WHROFEAMR
ik, REQHEXTROLILBESD 5,
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Table B.5-8 The Resulting Changes in the Economic
Indicators by Plan of C-3 Road

(®2 million)

Plan 2 Plan 3

B/C | NPW | IRR B/C | NPW | IRR

Ratio (%) Ratio (%)

1. Original Result 5.8 |929]48.8 5.7 | 919 | 48.8
+20% Project Cost 4.8 | 891 [43.6 4.8 | 880 | 43.6
-20% Project Benefit 4.6 | 705 | 42.5 4.8 | 696 |42.5

4, ‘oriarion ggsg°“' 5.6 | 923 |46.6 | 5.6 |912|46.2
20-year Economic Life 5.5 | 864 | 48.8 5.4 | 855 |48.8

6. With Cordon Pricing 5.7 |907 |48.1 5.6 | 896 |48.1

Notes: 1) Project life ; 25 years
2) Discount rate ; 15 % '

Broi—s—mBifllicke{ElavtitElacd, ABHWT 4 —VEYT 4 2o

U‘bo

B.5.5.2 R— 4 &% B HES
R—4&ETOMHEGHICOWTHERIIC, UTOA7 A - 22— LI TREINT T
oo
1. ayzZbaxkl
2. {i £
3. 4E RO AR 3k
4. B 4 M
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lx, HB. 5—9WCRT EF D TH B,
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Table B.5-9 The Resulting Changes in the Economic
Indicators of R-4 and Related Roads

B/C . NPW . IRR

"B million %)

1. Original Result 2.6 137 30.5

2. +20% Project Cost 2.2 : 120 26.9

3. =207 Project Benefilt 2.1 92 26.1
Variation of Con-

b struction Cost 2.5 133 29.0

20-year Economic
5. 1ife 2.6 125 30.4

Notes: 1) Project life 3 25 years
2) Discount rate ; 15%

B.6 ® & & W
B.6.1 #& it
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(2 million)

Gfggth 1978 - 1982 7.4%
Rate 1983 - 1987 7.7%
1980 163,000
GNP 1985 235,000
1980 8,150
NCE 1985 12,460
1980 4,890 (Low Projection)
1E 5,700 (High Projection)
1985 7,470 (Low Projection)
8,720 (High Projection)

HEefATHEODWTIE, ThEILEFv—2480L T, MMA KRTEINBETDHS 5%
BEENEHRE Lo BMPLRIERT LS DT Bo

Projected Highway Funds for the MMA (P million)

Year Low Medium High
1980 88 145 222
1985 134 222 340

f5, MMA K21 044E(1978—1987T)QHEB 7 vz 2 F ~ORE LT,
NS 24,4005, ARHA2222500F Y Th S,
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B6.3 % M & -@
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KMo THRMEIN Do
MMA @3 W05 74 ( 1978—-1982) OHBTHBREN T B BT, EEd
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" Table B.6- 1

Summary of Financial Project Costs’
(Thousand Pesos at,Current Prices) -

Sy

Total Pfoject_ e - -
Costs Eoreign | uLocal . ',Remarks
\ | 2 323,000 ® 97,250 | B 225,750 | Southern Part of
Phase 1 ' S : : ‘ - C=3 Road
' 5 44,250 $ 13,320 ('$ 30,930
Stage 1 B 265{080 ® 7};920. B 193,160
$ 36,310 $§ 9,850 | $§ 26,460
Stage 2 | ®. 57,920 . B 25,330 | ?- 32,590
' 5 7,930 § 3,470 | $ 4,460
_ ® 191,400 R 38,070 | ® 153,330 | Northern Part of-
Phase 2 ) "C-3 Road
$ 26,220 $ 5,220 [ $ 21,000 a
Stage 1 B 48,220 P 7,400 | B 40,820
$ 6,600 $ 1,010 [ $ 5,590
Stage 2 :¥ © 78,350 ] 23,1307 B 55,220
$ 10,730 $ 3,170 | § 7,560
Stage 3 ® 64,870 P 7,540 ? 57,330
: $ 8,890 $. 1,040 | § 7,850 °
Ph - R 268,120 B 98,710 | B 169,410 | R~4 and Related
ase 3 - . Roads
$ 36,730 $ 13,520 | $ 23,210
g ® 148,220 P 84,970 | B 63,250 | Grade Separation of
Phase .4 . ' ' ' Four Intersections
: $ 20,300 $ 11,640 | $ 8,660
Total .P 930,74 A ® 319,000 | ® 611,740
‘ ~§ 127,500 w $ 83,800
Notes: ‘1) Financial project costs include the detailed engineering
and construction supervision.
2) A 7 per cent of escalation rate is considered in this
calculation : :
Exchange rate 1s assumed as follows

3

1US$ 7. BF

-3 = L I o o
_ c MER cibvsrey
R GO TITCI TR
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Table 1.2-1

Sectioning of the Project Roads

Route Section | Segment Description
1 South Superhighway - Ayala Ave.
2 Ayala Ave. ~ J. P, Rizal
3 J. P. Rizal - Boni Ave.
1 S—
4 Boni Ave. - Shaw Blvd.
c-3 5 Shaw Blvd, -~ Aurora Blvd.
6 Aurora Blvd. - Quezon Blvd.
2 Quezon Blvd. - Intersection of G. Araneta Ave,
& Sgt. Emilio Rivera
8 Intersection of G. Araneta Ave. & Sgt. Emilio
Rivera - A. Bonifacio Ave.
2
9 A, Bonifacio Ave. - Rizal Ave.
10 Intersection of G. Araneta Ave, & Sgt. Emilio
Rivera - Balintawak Interchange
11 E. de Los Santos Ave. = J. Luna
R~4 and 3
Related 12 Proposed R-4 ~ Pasig Blvd.
Roads 4 13 Santolan - Aurora Blvd.
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- H\\ urban areas

..'-'-".

)
ate
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ing the functions of the existing

Figure 2.1-1
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Table 2.1-1  Forecasts of Population in the MMA in 2000
== Rty | ereme |t sace of
(persons) '
1948 1,567,000 - -
1960 2,464,000 897,000 3.8%
1970 3,964,000 | 1,500,000 4.9%
1975 4,863,000 899,000 4.2%
1980 6,092,000 | 1,229,000 b.6%
1990 8,281,000 | 2,189,000 3.1%
?:2::2;3 Migration | Total
High forecasts 11,457,000 | 3,176,000 1.5 1.8 3.3%
2000 | Meddum forecasts 10,809,000 | 2,528,000 1.5 1.2 2.7%
Low forecasts 9,983,000 | 1,702,000 1.5 0.6 2,1%
Notes: 1948 - 1975 ......... Population Census
1980 & 1990 ......... Forecasts In MMETROPLAN

2000 ...

Forecasts in this study
(C-3 & R-4 project)
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Table 2,1-2

Summary Table of Forecasts

{MMA as a whole)

YEAR '
1971 1980 1950 2000

SECTORS
Population 4,096,445 6,092,000 | 8,281,000 | 10,809,000
Employed persons
by workplace 1,412,793 | 2,149,670 | 3,049,650 4,224,950

(Primary) 20,897 20,670 17,150 17,150

(Secondary) 368,352 541,000 934,000 1,522,200

(Tertiary) | 1,023,544 1,588,000 | 2,098,000 2,685,600
Educational
attendance 1,300,804 | 1,849,300 | 2,441,000 3,123,600
Employed persons
by residence 1,386,641 | 1,940,300 | 2,776,400 3,735,600
Households 662,797 1,054,000 | 1,657,000 2,401,900
Non-vehicle own-
ing households 593,348 776,900 | 1,011,100 1,313,100
Famlly incomes _
at 1971 prices 7,785 9,342 12,678

Notes: 1980 & 1990 ..... forecasts in MMETROPLAN
2000 «vvvvvvev... forecasts in this study

{C-3 & R-4 project)
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RADIAL ROAD

PERSON TRIP
R-10 MMETROPLAN SURVEY IN 1971 POPULATIOy
FEASIBILITY STUDY UNDER UTSMMA FORECAST
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- STUDY PRODUGTION
TRIP GENERATION
AND ATTRACTION
MODEL
FUTURE TRANSPORT TRIP GENERATION
NETWORK INCLUDING AND ATTRACTION
ALTERNATIVE PLANS BY ZONES
TRIP
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DISTRIBUTION
MODAL SPLIT
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PERSON TRIP DIS-
TRIBUTION BY MODES
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TRIP
ASSIGNMENT
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TRIP ASSIGNMENT
TO
ROAD NETWORK
Fig. 2.2-1 General Procedure for Traffic Projection
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2)

Lower figure:

Excluding external trips

—68—

Share of trips

(%)

Table 2,2-1 Daily Person Trip Estimates by Trip Purpose
PURPOSE
WORK EDUCATION BUSINESS OTHERS TOTAL
YEAR
' 1,670 2,118 532 889 5,209
1971 (Base year) | "3, 3 40.7 10.1 17.1 100.0
1980 2,376 3,435 829 1,367 8,007
29.7 42.9 10.4 17.0 100.0
1990 3,247 4,750 1,367 2,093 11,457
28.13 41.5 11.9 18.3 100.0
2000 4,189 6,129 2,051 3,098 15,467
27.1 39.6 13.3 20.0 100.0
1980/1971 1.42 1.62 1.56 1,54 1.54
1990/1971 1.94 2.24 2,57 2.35 2,20
2000/1971 2,51 2.89 3.86 3.48 2,97
Notes: 1) Upper figure: Number of trips (Unit in 1000)
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Table 2.2-2 Travel Speed by Vehicle Type
Unit: kms/hour
Passenger Car Bus, Jeepney
Maximum Saturation Maximum Saturation
Travel Speed Point of Travel Speed Point of
: Travel Speed Travel Speed
Type A 80 60 60 40
B 50 30 25 20 (25)
c 40 25 20 10 (20)
D 35 20 20 10 (20)
E 30 15 15 8
F 40 30 20 10
G 30 15 15 8
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Table 2.2-3 Daily Traffic Volume and Growth on the Project Road ij

Plan 2
C -3 Road R - 4 and Related Roads
Total Traffic Total Traffic
Vehicle Volume gzziiic Vehicle Volume grafiic
Kilometer | per Km Kilometer | per Km row
. Veh.Km Veh
1980 629,440 | 40,660 1.00 | 201,842 | 27,840 | 1.00

(573,380) | (39,530)

1,060,000 | 68,470 1.68
1990 19497000 | (o5 470y | (1.gey | 302.918 |41,782 | 1.50
2000 1,507,200 | 97,364 2:39 1 410,238 | 56,585 | 2.03

(1,349,980) | (92,590) (2.34)

Notes: Figures in parenthesis are the traffic volume on C-3
excluding South Superhighway and Ayala Ave. section.

Table 2.2-4 Daily Traffic Volume and Traffic Growth of Each
Segment (Plan 2) )

Dally Traffic Volume Traffic Growth
Segment No. {(in 1,000 veh.)
1980 | 1990 | 2000 |1990/1980 | 2000/1990

C-3 Road 1 57.5 | 113.6 | 161.3 | 1.98 1.41
2 40.3 | 76.1|107.2| 1.89. 1.41

3 48.1 | 92.5|130.1| 1.92 1.40

4 42.7 | 75.8|104.8| 1.78 1,38

5 47.0 | 76.3|107.5| 1.62 1,40

6 41.0 | 63.4| 88.7| 1.55 1,40

7 40.0 | 61.1| 87.5| 1.53 1.43

8 15.6 | 26.0| 38.3| 1.67 1.47

9 42.8 | 6s5.2| 92,9 1.52 1,42

10 31.3 | 47.1| 68.3| 1.50 1.45

N and s 11 29.9 | 44.9| 61.5 1.50 1.37
12 27.6 | 42.6| 58.3| 1.54 1.37

13 22,6 | 33.4| 43.2| 1.48 1.29
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Table 2.2-5 Estimated Traffic Volume on the Screen Line crossing
the Pasig River With and Without the Project Roads in 1980

Unit: vehicles/day

Nagtahan | New Pana- Guadalupe
Bridge deros c-3 Bridge Cc-5 Bambang
Cc-2 Bridge C-4 Bridge
Without the
Project Roads | 100,300 39,300 0| 138,000 0| 16,100
(4)
With the
Project Roads | 89,800 25,700 51,500 89,800 | 28,000 9,500
(B)
B/A 0.90 0.65 - 0.65 - 0.59

Table 2.2-6  Number of Car Passengers Diverted to Buses

Year
Diversion 1980 1990
Rate (%) ‘
4 9,894 16,086
6 14,842 24,128
10 24,736 40,214

—79—



Table 2.2-7 Daily Traffic Volume on C-3 Road by Case

Year
1980 1990
Case \\Egii\ Bus Car Total Bus Car Total
Without 18,583 | 229,801 | 248,384 | 29,604 | 363,068 | 392,672
Bus Lane

oD 18,830 | 224,854 | 243,684 | 30,006 | 355,025 | 385,031
With (247) (4947) (4700) (402) (8043) (7641)
Bus 6 18,954 | 222,380 | 241,334 | 30,207 | 351,004 | 381,211
(371) (7421) (7050) |-~ (603) | (12064) | (11461)
Lane o) | 19,201 | 217,433 236,634 | 30,609 | 342,961 | 373,570
. (618) | (12368) | (11750) | (1005) | (20107) | (19102)

Notes: The figures in parenthesis express the difference between
"with'" and "without" bus lane.

Table 2,2-8 Daily Traffic Volume on Each Segment with
Bus Lane (Plan 3)

{(In 1,000 vehicles)

Segment No. 1980 1990
1 55.9 110.4
2, 39.2 74.0
3 46.8 90.0
4 41.5 37.6
5 45.5 73.8
6 40.0 61.8
7 39.0 59.5
8 15,2 25.3
9 41.6 63.3

10 30.4 45,7

Notes: Six per cent of diversion rate was adopted in
this calculation.
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Plans on the (-3 Road

Daily Traffic Volume and Growth by

Plan 1 Plan 4
Daily Traffic Daily Traffic
Vehicle Volume per G;z::h Vehicle Volume per G;?zth
Kilometers Kilometer Kilometers Kilometer ate
629,440 40,660
1880 (573, 380) (39,530) 1.00 629,440 40,660 1,00
955,200 61,700 1.52
1930 | (g56,700) (59,060) | (1.49) | L-161»774 75,050 | 1.8
Notes: Flgures in parenthesis are the traffic volume on C-3

excluding South Superhighway and Ayala Ave. Section.

Table 2,2-10 Dailly Traffic Volume on Each Segment

1980 1990

Plan 1 Plan 4 Plan 1 Plan 4

1 57.5 101,11 127.2
2 40.3 67.7 85.2
3 48,1 82.3 103.6
4 42.7 67.4 84.9
5 47.0 67.9 85.4
6 41.0 56.4 71.0
7 40.0 56.8 68.4
8 15.6 24.2 28,6
9 42.8 60.6 71.7
10 31.3 43.8 51.8
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Table 2,2-11

Implementation of Section 1 or 2

Daily Traffic Volume and Growth by

Section 1 Section 2
Ventele | voiume | TESfEIe | yopitl, | GoRin® | mrarete
Km per Km Km per Km
_ veh. veh,
1980 275,700 31,899 1.00 180,995 30,876 1.00
1990 482,515 55,827 1.75 277,991 47,422 1.54
Notes: These figures are listed up the traffic volume
on the improved project roads.
Table 2,2~12 Dally Traffic Volume by Implementation of
Section 1 or 2
. {In 1,000 vehicles)
1980 1990
Segment Section 1 Section 2 Sectioen 1 Section 2
C-3 Road 1 (56.0) (42.5) (110.6) {84.0)
2 36.4 0 68.8 0
3 42,2 0 8lL.0 0
4 35.2 0 62.6 0
5 37.8 0 61.3 0
6 17.5 (10.2) 27.1 (15.7)
7 (12.3) 36.5 (18.7) 55.8
8 (8.2) 15,0 {12.4) 25.1
9 (1.9) 41.3 (3.0) 62.8
10 0 29.4 0 44,1
Notes: ( ) means the traffic volume on the existing road.




Table 2,2-13 Number of

Car Passengers Diverted to Buses

(Unit in person)

Year
Charge 1580 1950
B2 11,900 19,346
B3 25,502 41,457

Table 2.2-14

Daily Traffic Volume on C-3 by case

Year

1980 1990
Mode
Bus Car Total Bus Car Total
Case
Without Cordon 18,583 | 229,801 | 248,384 | 29,604 | 363,068 | 392,672
Pricing
a2 18,881 | 223,851 | 242,732 | 30,088 | 353,395 | 383,483
With (298) | (5950) | (5652) | (484) | (9673) | (9189)
Cordon
Pricing | p. 19,221 | 271,050 | 236,271 | 30,640 | 342,340 | 372,980
(638) | (12751) | (12113) | (1036) | (20728) | (19692)

Notes: The figures in parenthesls express the difference
between "with" and "without" cordon pricing.




Table 2.2-15 . Average Congestion Degree of the Project Road -

C - 3 Road R-4 and
Plan 1 | Plan 2 | Plan 3 | Plan 4 Related Roads

Average Traffic

Volume A 39,530 | 39,530 38,450 39,550 28,240
1980 | Average Road 48,000 | 65,680 | 59,030 | 82,010 56,310

Capacity B ? ' _ M ’ ’

Congestion De-

gree A/B 0.82 .60 0.65 0.48 0.50

Average Traffie

Volume A 42,080 | 47,320 | 46,010 | 50,200 32,570
1983 | Average Road ") ',q 00 | 65,680 | 59,030 | 82,010 56,310

Capacity B ’ ! ’ ’ ’

Congestion De-

Gree A/B 0.88 _ 0.72 0.77 0.61 0.58

Average Traffic §| . ;

Volume A 59,060 | 65,470 | 63,630 75,050 42,680
1990 | Average Road 48,000 | 65,680 | 59,030 | 82,010 56,310

Capacity B ? ’ 4 B ’

Congeation De-

gree A/B 1.23 0.99 1.07 0.91 0.76

Notes: " Average traffic volume and average road capacity

were calculated using the following equation:

X =

Ezixi

Average capacity or traffic volume,

Length of segment 1,

Road capacity or traffic volume of

segment i,

~91—




2.2.9 WEARHK

BRIALOLECHS NS EBDA 5 HEAME EOEELZMONT, FATNLMR: [
HE L, AREBT, QEFRORML LT oo k. HRE LAKERE, KROS5 7Hich, B

1. C—3 ( Buendia ) —Ayala

2, C—3 — Shaw Boulevard
3. C—-3 — Aurora Boulevard
4 C—3 —E.Rodriguez
5 C—23 — Quezon Boulevard

T3, WAL, Plan 2 ( 64, <~2HH2L) OBPEOIEHRE Lo

2.2.9.1 HmEBIEGEE
198 00X BER/ELHRE L THFETRorte 198 0FI-RTLERE[OY -2
Bzttt FAMKER, M2.2—1 0= RTLBDTH D,

2.2.9.2 TE[/RHHGE

B22—-10KRLAZ19804F0HANXEERE D LIC, PEAREZE LABEOATE R0 |

B 21T % o ko
HAEMIC, PRRZELAE LTERPESNE LT 0L LT, EROBTE, AB0OY
LR L. HEOFHRE, X UFRHEE, KDLEBUTH D,
1. EFZTBER
AAOHBMES, 2100, BETOREOLENPZ E2ERL T, ROLSKBRE LA
B A1 BERKoE REAHELE00 A1 K
BHEH— # ” FRAH 1,620 B /51 M
2, v—2% 7%
3. REHRBRAR
BIERLDLI6DE Lo 0L, HATHEFRICHTHHIERMZ 0.885 & Lo
4. BESRARHIR
#EEHCE, ARRFR(H2.2-118/) £HRA LAo
5. A #
CETERES, 130AMEMBE LA

—~9 92

oy
R,

i
e
e
A
e
b
+]
T
s
Y
£
e
)
i
3
[
“:.\:
7]
[
el
o
udy
t
o
ey
i
qu
{=
Bt
‘-".'4»:'
H j
2
e
¥
L
3
3

tr

R




ghway)

{To S}o Mesa)

{ To South Super Hi
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506 23 23 23
479 451 g & %5 o
604 © o, - 2
Fl1w o 61 2e
469 21 -~ > = 154 nt
592 @ 5 2
50 &=
580 15 ﬁ 2 150
600 [
To Ayala Ave C-3 {To Makati)
1.C-3 (Buendlo) - Ayala ] 2. C-3 — Shaw Blvd.
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{To E Rodrlguez) ; ( To Quezon Blvd}
43| T - —
Z o 56 ;g
(=]
7 1506 o £l ' §~g
2 3 o 59 596 S5O
1083 ; © R s &2
06 H ch | ' 728
1536 4 5 4
- | é Ll 605 297 -139
. 2
a7 302
C-3 (To San Juan) ! C-3 (Aurora Blvd)
3.C-3 — Auroro Blvd 4.C-3 — E Rodriguez

.

C 3
{To San Jose)

g0 /#3& 1992
479
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5.C-3— Quezon

Fig 2.2-10 Traffic Volume by d
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irection of intersections in1980

( Vehicle Peak hour}

—93—



)\ A\
NI N A7

{Phase 1) {Phase 2) , (Phase 3) {Phase 4)

—

Fig. 2.2-11 Example of Signal Light Phase
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Table 2.,2-16 Number of Lane at Approach

Inter ‘ Number Inter— Number
ntet= Approach of Approach of
section ‘ Lane section Lane
-3 Buendia &R c-3 & R
C South Supef) cC-3 Quezon
(Buendia) Highway L Blvd. L
_ Buendia &R _ Agr;rz &R
(EDSA) L 1 Blvd. L
& R E. E.Rodriguez & R
Ayala Ayala Ave. Rodriguez (Espana)
L 3 L
c-3 &R E.Rodriguez &R
(Kamagong) L (Cubao) L
Show Blvd. & R Quezon Blvd, &R
(Manila) L (EDSA) L
-3 c-3
_ Shoﬁ Blvd. &R _ Quezon Blvd. &R
(EDSA) L 1 (Manila) 1
c-3 &R c-3 &R
Shaw (Makati) L Quezon (5an Jose) L
Blwvd., Blvd.
c-3 &R cC-3 & R
(Aurora Blvd.) L (San Juan) L’
Aurora Blvd. &R
c-13 (Sta. Mesa) L 1
* -
Aurora Blvd. &R T - Through
= {Cubao) L 1 R - Right
L - Left
Aurora c-3 &R 3
Blvd. (E.Rodriguez) L 1
c -3 & R
(San Juan) L
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Table 2.2-17 The Result of Capacity Analysis in 1980

c-3 c-3 c-3 Cc-3 c-3
(Buendia) | _ -Aurora | _ ~Quezon
-Ayala Shaw Blvd. Blvd. E.Rodriguez Blvd.
Saturation | g ,gq 0.750 0.859 0.726 0.837
Degree

* WAW | oORTMBEQ ) MMM ESj L LY, MEDOKQS;
e ESATNREE LTERIN D0 d SHA Tilth 53 o EML3E R
OfKitis, HrofMECHD, cok i, XFHEAOKMME ( Sp ) KRR
TERIN Do
_ c ez,
sﬂ:{@ B, — I i BURIC# ) bR O MRIE
LECRINABEEL IISOFPBROLTTROMB L EL DL, HABBTFEDL 98 34
B, BUELIAK, REERELALIARENORRCET L EATHIN D, LidisT,
ZOHK Gy 2 EHOLBOMRKE LT, RAKTHILORNABETS D,
(h¥, ZTTOHEBR, + LURKEOREMZ DT, Supplements S 3 &M, )
2.2.9.3 MEROWRN
wHRoOMMIIELTH, RAROTmH b & AR, B, SHENCRHEREETDH S
zzTh, McONhRL, THMEOEA LKL, 2T, HfHORMEMEKRLT, ¥
Hlbict b2 98A, FREHML, TOBRBHE7 1 — 2 ) T4 KonwTRFEFTHCLE
Lo
TP, UK E 329 XERAOLAENCOVWTHIT 2T 2o %, COL o, ¥
IURGER, ROEFD THE,
1) BmoFfrnidt st s, 24, EXMEWIMWMALL, AXE[RL bELE
MOMKILEREARE T S, (LM 4 BKR)
2) EEMOERZHAER - KBEHBAR - A LORE, FIMERIL LT 5,
3 FEHOBBRRARE, M22—120:7+ 3 ARARYER LT 5,
EROERHD1 Y290 T, EXEARDNWT, 22 ( C-3UMRBRLHELHEMLEKE)D
QW%Dﬁﬂmﬁ%ﬁ&okotﬁb.C—&Amhzﬁ%ﬁfﬁ.%ﬁpﬁﬁ&&mﬁab

T, EDHIFAR (35 3BM), M, H2.2—181R RTLBUTHD,
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Fig. 2.2-12 Example of Signal Light Phase
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3.1 — Rt

<=7 B (MMA ) &, » Y BOPRIICWEBL, ~=7BKCHLTHE 15LO%MN
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TETL, £D5 A Pasig WZAMBHM IR TS, i, BH13~20moD 85
BT, WRmMEKUKEEELS 1~2nBES S5 Th)h, TOTLASBEOBW7 F
BHEARL, REMOBRKRE~ LEB T 5o MHEEILTR, ERELC L D EEL LANRE
BRBTHHLEoTHDH MREOEIR, ERIBICESC B EWL, == 78ICm- TH %
B, BRELCATAABLBOFECL 5T, BBNCSLORHR b3,

R

—fK, MMAOKRBHR, RBOLMLI DrL A, MEOHOEDGHH LT EFES
bho RFELNFO20D, ot b LAFEHsdD, 11 Arb4 ABEFT, 594656108
BHFL LD EPHEFRELE, 2000m252500mT, TP HLB0~— & HFHEK
kb0 14, TOMPRMERMOBEVWERVWTZ 26T BK, BRFUELERCHLED
N2, TOHEE, TH, 88, 9 AsH\n, BMR,58006108KKEL, TOTHRER
HE1sAsxb8HTH A,

4 ®m

Lt eRiEHINARRELAERRE, 194844 o 386TT, MIEARK, 191441
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BET25CTh A,

B B

FHRER, 9 HABREEC, B4BTD D, 4 MRS, 69%TH B,

2}

10A2: 51 A2 THhEFHEAKE, 280564 ARAT TRHOEBRAIK (, 5
P OEMICHETRMAN LT 5,

A

AR, R, &, BECEAIN L, == 7 MHO Laguna de Bay KW 24EFY
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3k 8 T

BRI L 5T, bR TWaRMIEANEZ L8845 5, DPHTH DA TWE L O,
DPWTCOBANBIA 79 2 2 tCEDhTVWE D 2O ML, H3.1 - 1KRTERDT
b LOWRETH, FLLTDPHTHELNTVWE LD tHWA,

3.1.2 ¥ K

EHERROH60%2T7 A 59 Biciih33 5 Lic, tORFAkL2wo T, MMAOE
WH TR, L LBk nR 42, £, Pasig WETH, FEEGRIFESTLE
Wi, Pasig MOIREICL > THKSBES & DB H ok, BYE, The Overseas Eco-
nomic Cooperation Fund Q{&EWT, <=5, & L8 WwE OB AN RY K pi Ak A%
H(O(DPWTC ) OF Tt bt b, 1978ELTEM TATFHEE RS TRB, L2 L,
Pasig MO LERAO BEAN RO 2RI N T b, RO ANESEIZH L T,
FTRTCOYKBENFRRT 2 L EL LR TR, HBORIHCEFVTHE, cOARTET
AUBEH DB,

BHEfBICEERYET 2 MED 7Y ~ 7 2 RL TS, THAoMINsEEI L 2T,
FTORMBRAEMCRPETE LR W, L L, HEB T e Pz MiCH, BISE 23 A0
RAWNRETEIhTWEWO T, CORFKRORIICE TR, HFBBBRK LI TrAREZAR
B2RMKE LRI L tER B2 TWE, 3.1~ 21T, FHEESICEMT 5 Bkl
BobrExRd,
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D.L of D.P.H

1.30 | — e e —  Highest _tide_obwerved " T 1.,
0.54 . Mean higher high water {
m3p [ Hean nigh water /N u':'i:;
Megn lower high water AR e
0.24 10,7
0,01
1048
0.00 10.47
10.20
[ s X ]+)
10,00
Lo st 1de obzerved
Sl e e e s
24 HOURS
< <
-10.47 Mahita flaod cn‘n‘lrol ond drainage plane 000

Fig. 3.1-1 Datum Elevations
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P02 )= 2%, Talayan 2 Y — 2 OHAERLERK b, Quezon Boulevard Ot FE#H
200 mO MR TR D San Francisco FICHALTWE, 2 U —2CiR %, San
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PEARMMA KL, 1978 4R FTBTETHLS, ThEBRIERCT S, TLREA
INDHZ LT D,

3.2 BERHEOEXRHSH
3.2.1 GHERO MR

Af Mg, bbb, C—3, LU R-4 L +OMMBEMIT, MMAK T 525
BAREB Td b, HEOHMBMI, PLEBME ( CBD ) Lb FHMICLERF 5 MK &,
CBDOAMO LKLZMRICY — e 245 1 KOBRWIE, +%bb, Epifanio de Los
Santos Avenue (C—4 ) & THMIST LA TWE, 6-1, C—2, »LXUC—-4 0%
Exthth, L %156 3Kk, »IV8MmT, Zhid, C—2:C—4 OfioMEcHs
L9 —ERBENC LR T Do HELNEKE, RKOLIZERT 23D E£L 602,

MR C~ 3

C— 3, BURMIBGHES & LT#EL, 2oHA WHIROZ Wik BLlils OB B+ 40
Thb, TRTELAR, TOREBEERKIEL T, YEIIWHENIHREEL T8, ST L UL
DEMICDONTH, C—~3~OHAD ZTE#HL, WML+ akLLT 5,
Buendia Avenue, O. Araneta Avenue , Sgt.Emilio Rivera Avenue % & DHE
HEHAL FMALT, BRENERI AL, co#igd, £ LTHEFOBE T &b, Ma-
kati, Mandajuyong, Quezon i, Caloocan Mi% £EQ LK, TN Lo THELS

M EEE R~ 4, % LU EO B

R—4 LroBatis bR, HADHROZWHBEEBOMK LS Do R— 4, MMA
R BRC 20 HBRCy— e x T2 BB L L THET 20T b, HMEHS

T H2ERLoT, LR TOBELRAT LI LEALLN S0
WRHEKIL, KO220bTTELLTLEHTE D,
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Imelda Marcos Avenue ft, C— 2 & C— 4 £ &HKBE TS 52, TOERAC-51
TELTWEL W, R- 40HENSEEME, South Superhighway K Hde C—51zE %
BRECHETHLOLELDbND, —F, C—5BEPasig AOERAUCTK>THIE
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-104 —



C—4 X0 AMNDILER L, —BICHTEA LIRS £4 bh, HBMETEN LTWi Ve Que—
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AT, ZOilHREMR, 2Nz & s THRO 200K EHEMY, THINS
Sk S6M K MPLA B A D L DT H Do

3.2.2 OB Tabi O JEA 55

tllliEs ik, MRBRO AKX MBRE L2 AE2 0T, TOFHEKD ko T, Mis DM
Sk BT MY BB, Tek Lk, VEKMIE, 8k, MR L AW, S, $R,
o tiks & O HERE, W bbb, CNOLOMEHRKNOTNTERECHL I L T LI
HEHEETH D, TEBRTBBLER(L, BE~0O4 v 2 r TREML, >, KE#B0O
i HEFT Lo ERENENICH] S, LRWIHTIRME BT HETHE,

ZOBACHSNWT, 34 TORB LI JPAHBBIED bh e, HICH A - TEICFW
Lk, KO &b TH2,

1. Pt S22 XORMHEAKRE TEBLETRT S,

2. BironigMHibit s 2B bAHT 2,

3. EHEGHER ICBAM 2 HIRICH W €, FIR, BANRMEREHIAZ LW IMED
b &, BRTswnwT, BEAMBTHLAL I L2ANWE DR T2,

4, TN COMANY EOEMEMET 2o

33 #
3.3.1 Bluu#s A%

MEMIC L 2RO HE, L CRMBEMAICL B, & IVALWORREALTT %
ohe MERME, BBORE, »LUETOFHECERILTWE,

3.3.2 2R AR fEak
BMOFMREC LB, Lgooo & Lopgoo PBRFPERME ML o ¥R, 1073
Eefinbhe doT, 2O®H, HMBPRSEHLLCELLSORIDT, A 2B LCEEE
hoted 2 THMIDOBMICHERML 72q

3.3.3 8 .
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OWRE K, Wik « MEWO FRHBITCAVW b,
3.3.4  BKMIE
AN IR ABE TR v D, WK DA TR I EERLARDLEIN DL DT,
Pek ooRHE AT, + IUBEOUKLS L MA Lo
3.3.5 LM
HHOF — 22T H L EBIC, #—) » FELHABRETHRAL co TOEEXZHER, #
BEARER, ALIhxWwiFRIK 1 BEGRR E®RKR, CBREMLZ ETH2,.
K=Y v 2, WEDHEO R, Mg, BEEMHesd sRERFTE SCERL
Lo, RUEHAL EAM2SMALREL TREL Ao T OMMER S HIE~500 m, 1%
BRYFH20mTH B, HBHARRE, RELlmILCHAL, &#Oay ¥27 ¥y
DL2NEHUBEOHEEN L Lt ¥—V ¥ 7il% b H 3 h koL, K EESTHE,
ERLRR, 7Tosr—r7BRARBREECH L, AT THECRILTE LD, too
AEBHEBR L CBREBE R Lo M3.3~1KK— ) » 7 OB ERT. WEEWIE, &
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BLH, MM, MEHZEOHRBED ko, RIKEOT %o o8B RBRL S LB
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DOFF M 2 A L o

3.4 & & E &
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Table 3.4-1 Geometric Design Standards

Design Speed Kph 40 50 60
Minimum Radius of Curvature m a0 130 170
Maximum Superelevation % 4 4 4
Superelevation Run-off A 0.66 | 0.62 | 0.58
Sight Distance Stopping m 60 80 90

Passing m 340 410 460
Maximum Road Gradient 4 6 6 6
Critical Length of Grade Design m 300 420 580
Vertical curve Crest m QA% | 17A% | 17A%
Length Sag m | 11a% | 17a% | 17a%

* A is the algebraic difference of grade in per cent,

L, BWiROS4Clk, BE2m & Lko
3.4,5 MELTIATCHT 238
EERBEMA, 2L ARAMRFBALCIBEBAEL BT 2o EnTE5L5
W, BIHFIC T, BRIV IELTHE{ 0TI L, LAL, zhdHH~0
T2eRET, HLABRAME LA LT TR D B, 3K, BAMKHENEMT 2
LB LES AT, CORBES TR, BTHME TE 22T FIRMEICES 25 L 51
L7y
3.4.6 TELRE
REREROREH L
MMETROPLAN Tit. C—3 T5 rIORERURATREL T 20 EBXEROBAL,
Tl THMBA» SOoMMICML T, BEFMECESVWIREIR S, WEARR, LU T
DRE LM T RICHR~N Bg
1. BEInELoh, HA DRI HHI L BITESR
EELTHBHTRCHEINL LTI ER LOLEARCER I NS, PRABATIC X o THIKT

HMAMICEL b, HFZIDHAVLINTE LD, coBRd. FRZGAM LA T L
B #\ng
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FHMBEICES 22 L 5 Lest, HKEEBL T0.3 BLLO RN R« HE Lo
3.5.2 HBSMIG, % I 0F-¢xHifgy

#3.5—1, PLUMIS—~4ERFT Lo, 5MPOEBMTHLRE LA, "D2 +B"K

P b AHRE, WIOC- 20D, <2 T =—YHLLTHVLLLLDTD b,

“p3+B”, ¥fcid, "D2+B2” OARHHE, REMEIRDLD TS B,

Table 3.5-1 Particulars of Cross-section of Divided Highway

ROW Width Number of Normal Number of Bus Lanes
(m) Traffic Lanes
D2 30 4 0
D3 40 6 0
D2 + B 40 4 2
D3 + B 50 6 2
D2 + B2 50 4 4
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COMPARISON OF CHARACTERISTICS!

ROUTE-A ROUTE-B ROUTE-C
EFFECTS ON MILITARY OPERATION A X (o}
:‘:.1‘:?-%1"“ GT: EXISTING INSTITUTIONAL __0 X A
MUMBER OF RESIDENCES TO BE AFFECTED 0 X X
n::.wsnon OF COMUNICATION 0 _“x -A
ROUGH ESTIMATION OF COST { UNIT: ® 1,000 )
ROUTE-A ROUTE-B ROUTE—C
R.O.W. ACQUISITION (3,800 15,700 17,500
ROAD CONSTRUCTION 29,700 29,200 30,500
STRUCTURE "CONSTRUCGTION 4,200 3,200 3,200
_‘ronu. cosT 47,400 48,100 51,200

MILITARY PREFER ROUTE-C BUT NOT YET OFFICIAL,
ROUTE~-C WAS STUDIED FOR PRELIMINARY DESIGN,

Fig, 3.5-2 ALTERNATIVE

ALIGNMENTS OF R-—4

o
a

GOOD
MIDDLE
BAD
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ROUGH ESTIMATION OF COST
: { UNIT = ® 1,000)

ROUTE=- A ROUTE-B
ROW ACQUISITION 20,600 21,600
ROAD CONSTRUCTION 24,100 16,200
TOTAL COST 44, 700 37,800

ROUTE — A IS RECOMMENDED BASED ON THE ECONOMIC EVALUATION,

FiG. 3.5-3 ALTERNATIVE ALIGNMENTS OF C€-35 ( SEGMENT - 13)
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TR, P LUARORMTIC R ST, C—3 o#EMICHEN Xn 2 B3N O MG 4
LTy £3.5 -2KRT52ORTHBOMNLE Lo —Ji» R—4, & LUMMEAMIK DK
T MAAAHMBAOKMA L oGS L, MK TAIIAZEMERICHAT A L9, X
e L >4 Hifs ek 6 %R Lo

Table 3.5-2 Combinations of Cross-—sections
Segment | Segments | Segments | Segment | Segments
1 2 to 7 8 to 10 11 12 to 13
Plan - 1| D3 D2 D2 . - -
Plan - 2 | D3 D3 D2 - -
c-3
Plan - 3| D2 + B D2 + B D2 - -
Road
Plan - 4| D3 + B D3 + B D3 - -
Plan - 51 D2 + B2{ D2 + B2 D3 - -
R-4 & Related
Roads - - - bz D3

HEROMRME, REFMCKESWTTFabh, ToFR, C— 3K LTPlan 3 2UER
Anko BAIKARMI L Ol Himiz, £I5—3ZRTLBDTH Do
3.5 3 fEﬁOﬂﬂ

TR ERE L, R OMM R BELTHLEHRL LD ELAL, 835~ 4CHRTEH
Fithso REFME I t-HBEMN T2 92, TAXNOXE[RKDNW T, EEHIH
WL BPHAENE, LURXZOWr— 2O R %% o %o

P ERORESOLEAMAMOEREE, 2.2.9 TR~ AXERABH O L+ b EL
fco

SLRSE M oA, FibolliyolfmT, #4ver P4y 2 -5 2B E Lo R
PO & MM B2 AR T AE, FLOoOMBERRE AT vy A — AT AL
2T, 2ODHBESELDLND, —IC, BRHKL, TOMWBMIEL THCRMIL L
DIEEEELELONIRATHAELELLNEZ0T, BRABMEBRE W T v 51— 12K
THOHE LV L L, BIRK Do THHEFHMORKRS, EFCHBCANDLEY
bho #C Ty TTTHE, C—3 LE. Rodriguez Avenue E DO EMR, #LUFC—3 &

Quezon Boulevard L ORXEE LB AT EARKIWT, £3.5~4, »LUFE3.5—5K

—~118-—



T e
| __ __ ‘PAIG DJOJRY — UD[OJUDS ‘g _
T 9 ov ‘PAI BisOd — by °Z| §-2
00b
L —
! 12 .
* _ Pf v o¢ DUNT 'P—BAY SOJUDS SO oQ °3 I -
(13 01 GO 0%
0°0¢
s "oMy 019DJjuogY — DMWY ojw3 IBS Ol
_ I _r :r v o¢ "3AY |DZ1Y — -sAy ojopjiuogy ‘6
0P SO 0Z GO 0% "SAY 010DJi0gY — AV DUDIY'D ‘B
0'0%
lulﬂ 5T {91qDIIDA)
_ _ G .Ta@g 9 ob~LE DJBA)Y olj1w3 16 — “pAlg uozend
69 G0 601 G
00b-0i€ -
| ‘PAIE uozZen®h —pA|g pdoiny 9 £-2
— TS ‘PAI@ DIOINY —'pPA|g MDYS ‘G
_ _ & 9 ov ‘PAIE MDYS  — -aAy 1uog P
OvY S0 GOl S9 9AY lUuog — |pzI1y dr €
0 0v IDZIY d°r — eAY oAy 2
| -
I a3
_ | 9 e - "aAy DIDAy—Aomybiusadng yjnog -
0P o2l 5
0'1E
_ . SANVT 40| (W) Aum 1N3IWOZS
NOILDAS—SS0OHD 1VOIdAl HIAWNN HO=1HO1 4 JLnoy

_SNOLI9IS _SSOMO AW OldAL .

Sl LD

-119~—



RFT LI 2007 — 2L HBRELTL b 31 #o E. Rodriguez Avenue , # & U Que-
zon Boulevardid, C— 3 tOXEKROE T8an JuanWEHMMTL T+ b, 2h SHMHE
e MR TH5HE, San JuanWLOBERONB LRSS 2z, = 2 b OAEL
B0 TORW, TDZOVORERTR, C—3TRPELQAT v F— 2L THELF R
Lo

Table 3.5-4 Connection Type of Diamond Interchange

Road to be elevated or depressed
Intersection Alternative 1 | Alternative 2 Type
Buendia Ave, Buendia Ave. to Kama-
_ Ayala Ave. Ayala Ave, gong and Buendia Ave. Elevated
Ext. (one way)
c-3 .
Shaw Blwvd, c-3 Elevated
- Shaw Blvd.
c-3
: Aurora Blvd. c-3 Elevated
- Aurora Blwvd.
Cc-3
- E. Rodriguez c-3 - Elevated
Ave.
Cc-3 c-3 - ‘ Depressed
- Quezon Blwvd.

Wi, HgRtr. P LOBERLFMUL T, Quezon Boulevard K&, WMIFR LY
et BOTERK LW T, PSR CRBASEETS20T, BRIRNLE Lo Q
229 THRNAVNBREROBEORMMLBHBILESWT, THEBRABEHLE Lio 1t
L. Buendia Avenue & Ayala Avenue L OYVHATEROHE 2R Ti. MW35—510
RE LS, THEBE L~ ERE Lo BOMERPICHIML T, RO AT 6 % £1]
MHBORKRGRE 4B & Lo
BREOFREMICH, =45 0mof@Mi, 2B@Err—t H—F~%, 2k, 77

PRI AR IS =T N g

Fo= R ACR2HBOK p 2R A A= b FHNB30L LTHRBETHTE LA, HMBH
BT, BEAMERBRACOWTECRN T2 2 L 20E T 2,
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| AvaLA AVE-BLENDIA AVE.INTERSECTION

c-3

L]
— SHAW BLVD INTERSECTION

C-3 - AURCRA BLYVD. INTERSECTION

C-3 —E.RODRIGUEZ AVE. NTERSECTION

C-3 - QUEZON BLVD. INTERSECTION

ALTERNATIVE |

ALTERNATIVE 2

. |GRADE SEPARATION

ququququ
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3.5.4 #il, Lok

i, = LUK

Ft, PLUVHBOSIEZD 288, TAEBRELT, ATERB*AWCTRENS,
U LERHBRr BRI R MMBE LR LA S OMPICHEM Lo San JuanidifR
OO T 7e —FHRE ., EAKRB T BELH IR 2 noBEI 2 R A
L2THb MKAmE TORLEMWT T2 L Lo RBLLTE, THE, HHOATFD
HHE MIKORHLZETERLT, A b a3y 2 ) - HEMALL (RIS -58/),
REL. HRT 7o -2 BAOREEMEH L TR, TR7 74t ars )= GikoEMAn
#ibhB0T, FMBH OB C+HRETALERS 2,

it AASHTO Interim Guide for Design of Pavement Structures
(19724 ) "RE SN TITA o ko Soil Factor i, THBELL L b LAk CBRIA
W THRE Lico

WEOBFWMOBEIL, A ba 2 ) - ER23m,. LBHE TREEN 005
om~20cm DM TH Do

oK ,

ATEBEL, BEALRROWBICE > THEIA T 20T, MY 2 HEAIEICHE %
PLEFT T ER VG

WAL, ~=» 7OAXREAWTRH AN, ¥ FHMEMEL The Philippines Atm-
ospheric, Geophysical and Astronomical Services Administration { PAG -
ABA R Eo TfEllaft e b DAV Hh7e (3.5~ 6818 ) o Hrrkid , Hispion i fil i §1 7%
TG, 25 mBRREBINAABABEALT. SHOTUHB IALHKEATRERI LS
L Lo

3.5.5 HEiEM ®ET

C-37TE, 4200 R, LPIUF22O0FKy 2RI A—FrHbH, R—4, C— 5 Tk,

ftneh2 o8 1 DOMRD B 2o

B REWHRE, C—5 L0 Pasig WHRTH Y, KWTHEWDEL, C—3 LD Pasig
MHRT, MRW, ThPL2589m&2325m Td o, ThEhOMEHOME, BR,
TR 8.5 -7, 3.5- 8WRTo

ZIUKPRIEW, Pasig WREMATO 2%, San Juan WHEMBELAEATO1 5 xANnr,

O, 3.4.3 TRNRABRHERCESWTHALALIDO TS 5,
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Table 3.5-5

Comparison of Costs between

Cement and Asphalt Concrete Pavemel

Cement Concrete Pavement Asphalt Concrete Pavement
Thick— Cost Thick-

Ttem ness (?/mz) Item ness

(em) (cm)

Cement Concrete Slab 23 142 Asphalt Concrete 5
Surface Course

Base Course 20 20 Asphalt Concrete 15
Binder Course

Sub-base Course 20 16 Base Course 25

Sub-base Course 25

Total 63 178 Total 70

{Design CBR of Subgrade 3 %)
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COMPARATIVE ANALYSIS OF BRIDGE TYPE
OVER PASIG RIVER ALONG C-3
TYPE OF BRIDGE 3 - SPAN CONTINUOUS STEEL PLATE GIRDER 3-SPAN CONTINUOUS STEEL 80X GIRDER 3~ SPAN PRESTRESSED CONCRETE 80X GIRDER
EL T 40000 28000 43900 18400 o 40000 : — neoo o — 40000 wooe apooa .
HEse  pop. uEme L 7 Bpoieco s p_ naso !i‘a‘ T T !
AMHALT WENT 80 “=ARPKALT Py i i ! AMHALY PAVERENT $0 i :
I- .£. FLOOR BLnm 125 gl ®.¢. fLoon | || t ” 4
A .
TYPICAL CROSS SECTION ]
- - [C=—=t— _.__§[
AND SOE viEW i‘ ﬁ l___Dl:l
4 A e SV & D] [ e | J
[__ | %000 _ilspa | w000
- #4380 v 23000 —
HEDD
e S fp—|
SUPERSTRUCTURE SUBSTRUCTURE SUPERSTRUCTURE SUBSTRUCTURE SUPERSTRUCTURE SUBSTRUCTURE
STEEL WEIGHT Lo00t CONCRETE 1,400 M3 STEEL WEIDHT Losgt CONCRETE nzrs ™3 CONCRETE 2,600 ™% CONCRETE 2,085 ™3
REINFORCEMENT 200! REINFORCEMENT rot REINFORCEMENT 238t REINFORCEMENT o ! P c. RoD 210 ! REINFORCEMENT ias !
lapProtmars CONCRETE gos M3 STEEL PIPE PILE 940™ (& aga.8) CONCRETE Ligam3 STEEL PIPE PRLE san ™ (4 8008 REINFORCEMERT [LCR STEEL PIPE PILE 9310 ™ lbesogel
PAVEMENT ¢35 cm, 3.040M2 LIEAL T B JE3] PAVEMENT  TeBem. 3040 m2 Tae ™ (6 BI2) PAVEMENT 1%%cm. 3,040 M2 1,788 ™ (Ga(2)
. te3em sagM? tsaem 540 M2 1e3em. sap mi
HANDRAIL zro™ MANORAIL < zra™ HANDRAZ, zro ™
APEROXIMATE SUPERSTRUCTURE 24,830,000 SUPERSTAUCTURE 26,100,000 SURERSTRUCTURE 23,980,000
LONSTRUCTION COST SUBSTRUCTIRE 4,880,000 SUBSTRUCTURE 4,300,000 SUBSTRUCTURE 8,400,000
{UNIT 3N PESO) TOT AL 29,300,000 @ TOT AL 33,400,000 O Totan 12,380,000 fa¥
PRACTICABILITY EASIER  ERECTION EASIEA  ERECTION CANTILER ERECTKIN METHOD IS RECOMMENDED, BUT COMPARING IT TO THE STEEL BRIDGE, MIGHER LEVEL
OF ERECTION SHORT CONSTRUCTION FPERICD O SHORT CONSTRUCTION  PERIOD @ CONSTRUCTION AND SUPERVISORY TECHNOLDGY Wil BE NEEDED AND A MUCH LGNGER PERIOD FOR cuusmucKn
MANY MINOR STRUCTURE MEMBERS ARE NEEDED AND THE AREA TO BE PAINTED IS MORE THAN THAT OF BOX-GIROER -TTPE, THE THE DISCOUNTED MAINTENANCE FOR PAINTING IN 2% YEARS IS #1503,000 BASED ON &SSUMED OISCOUNT RATE
T MANTENANCE COST |$ NEOLIGIBLE BUT REPAIR IS DIFFICULT. .
MAINTENACE DISCOUNTED MAINTENANCE FOR PAINTING H 25 YEARS I$ 1,705,000 BASED ON ASSUMED DISCOUNT RATE OF 13% A\ oF 8% @ EPAIR cut @
. .
AESTHETICS . O O @
- -
THAEE $PAN CONTINUOUS STEEL BOX GIRDER BRIDGE 18 RECOMMENDED BECAUSE OF FOLLOWING REASONS ;
(&) ExceLLENT
1. THE DIFFERENCES IN COST ARE INSIGNIFICANTLY SMALL.
NOTES O ooe
2. EASIER ERECTION WORK THAN QTHERS,
Fag X FIGURE
3. SMALLER SHAPE OF SUBSTRUCTURE THAN OTHERS. COMPARATIVE ANALYSIS OF BRIDGE TYPE
OVER PASIG RIVER ALONG C-3 369
, A
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on |- —--high-degree favorable effect
3 + |---- low-degree " "
Hrable 3.6-1  MAGNITUDE MATRIX -—--no change
9 — | —---low adverse effect
[ _____high n n
e Effects on corridor Effects on MMA
: During After During After
flcategory En:i;:z:izzal construction|construction|construction|construction
% c-3lc-3|. , |c-3|c-3|,_, |c-3|c-3|._, |e-3]c-3]._
¥ N e I T A T Ll A Il
if Biology and ecology _
3
41 Topography and geclogy
: Hydrography —_ -
] Physical
f Meteorology
; Traffic nuisance = = —
2j Traffic accident - - -
;: Construction nuisance | == — -~
i1
1 Transport mobility
31 and accessibility 9r 9P ‘4} ap 98 op
i
v Land use potentiality :E: gb 4+ b Jh Jb
Al
: Population distribu-
i tion + + 4+ + + +
E Tourism and recrea-
% tion
:iSocial
{ and Historical and
; cultural sites
SHeconomical
; Urban renewal and
! townscape ':Jl]f’ + +
f Community cohesion — — + Hl}:» :E:r :‘l]:v
E People displacement =2 — -
: Employment opportuni-
ties + + 4+ |+ + +

Agricultural and
industrial production

Land price

Prices of commodities

Southern part
Northern part
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15T INDUSTRIAL

RESIDENTIAL

) LAND USE ALONG MAJOR . THOROUGHFARE... .......

FIGURE 3.6—2
EFFECT

OF MAJOR THOROUGHFARE ON LAND  USE
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3.6,3 BREIRaE~DNEN

THAEBCHN T, BERLEOLDONKY, RN T 5.

g4 - £, VMBS LR

Wi, H, # IFRRCErnTl, FXTEBRIIDEL VL, Chld, HEHBEL
HRE T CTCHBIL ., AHBRE LTRELIATWEEVIRRITC Lo TRE, Ll C
~3oRRiE, REtolkoRmHM 4 —h s, 2, R— 4K H20ERA0, 5
AR &£ - EBORBECETORBLELLZ DO LEEL bR b,

( %%)

THEZERIBNRC WEHORDZ L%, HYABT A ERM T o0, £ 4
W, PLORRCET 22X UMBEENLINEZTNE L bxhy Mandaluyong 8 0 }
O YKo EAMBRIC #F 2B AKMEE, L(CERIhAEELE o
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C—30/%H. R—4., » ICHBBRC ST 2HEHEBORE, %50KC—3 s
H&fﬁﬂ@ﬁmmxofvéﬁénaﬁg-kﬁﬁ%.ﬁ%,%@@@ﬁ%%@ﬁlom
BORgE, ERNCTARECODLTH25, TRIhZIPREERK Lo T8 L 2ES
VAL OREMNEINLD, TORKR, FOBRBCERTRATFALERTEL LT LN
eI ofo

( %355 )

THRAHE, BEo L s, BERP¥ 2Ll T ana, HHL, FROEFORE
DL ABRNLHNFELRABT RECTHD, & I EBHIE LK, FROMEIDE W THLE
ThHho LintioT, 4EBHIATWEYI Vi, EXMT 65 mOBH L, 4 mOPR
SERHRHE I T de

WMBASH

RORS, BRPOIE I 2THERHCL 2ARE»LDRFEERE 0 CR4T 2 BT,
HA, B, Bzh, TIRL>T, RARLCTOILDHTSS 9, ALK, APEOMANHE
i, TOMBROBEFORI I - X PHEREEEL ., TOK/E ARWEORBIIEBLT 540
L# A bN B,

( X35 )

MBI T 2 AR ETFER, THORPZRE LEH, BV ETHRMK LBIKRICI
TRAERINDELOLELLND, BEOMB N LT BUF L BT &, LEEY - R!
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e, BALTRET A LBBETH D,

MR &

HEHBCR S TEMLTWEHTFOoEREEE, FOR—0 - WolHRkWIE LTrRs
255 hEVve TORY, RIE6—-2KFRT Lo, THEEGBRO 200 Lan T, &

1800 PREHRVELENETES 54

(%43%)

VBRI, HYULER~0BE, dANETELYEEF L CHESRBB IR L, HE
HBKI-oTRBE ST LTEBEER, RFOBE e P22 LD, EEKBORED
BExBLbNDHTHD S5, S bD B,

A Do

Table 3.6-2 Number of Displaced Families

NHA ¢ BHBRME o%E kil I XoTH

_Squatter

Other

area area Total

Southern part of C-3 50 680 730
Northern part of C-3 140 300 440
R-4 and related roads - 620 620
Total 190 1,600 1,790
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Table 4.2-1

Allocation of Overhead and Others

Share by Component (%)

ITEM
Foreign Local Tax
Overhead (10%) 0 g0 10
Profit (10%) 0 90 10
Contractor's tax (3%) 0 0 100

Contingency (5%)

Depends on the component of
direct cost and above

3 items

Engineering and Supervisory

50

fee (87%)

44

6

Total (41.33%)

Table 4.2~2 Costs of Major Materials and Wages

Unit o
Item Unit Price Component (%)
(pesos) | Foreign Local | Tax

Portland cement t 412.5 50 35 15
Sand m® 55.0 57 29 14
Gravel m3 65.0 57 29 14
Borrow material m3 24,5 57 29 14
Base course material m? 51.0 57 29 14
Ready mixed concrete 3

(3000 psi) m 244.5 53 32 15
Reinforcing steel bar t 3,850 76 6 18
High tension strand t 9,500 76 10 14
Fabricated steel of box t 14,000 93 1 6

girder
Fabricated steel of H-beam t 7,500 92 2 6
Steel pipe pile t 3,500 50 4 6
Asphalt cement t 1,100 67 16 17
Emulsified asphalt t 1,300 67 16 17
Gasoline liter 1.7 60 20 20
Lumber bd.ft. 2.0 46 46 8
Labor Cost:

Foreman day 26 0 100 0

Equipment operator day 21 0 100 0

Skilled labor day 21 0 100 0

Labor day 16 0 100 0
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TABLE 4.2-4 QUANTITIES OF PRINCIPAL WORK ITEMS ( R-4 AND RELATED ROADS )
ITEM UNIT | SEGMENT 11 SEGMENT [2 | SEGMENT '3 TOTAL

R-0O-W WIDTH m 30 40 40

LENGTH km 4.738 0.690 {.820

REMOVAL OF EXISTING PAVEMENT| m= 23,955 2,460 9,860

EXCAVATION (S0IL) m> 68,363 3,276 118,109 189,748

EXCAVATION (ADOBE) m> 16,102 1g,461 —_ 26,563

EMBANKMENT m3 13, 129 16,372 24,825 56,526

SUBGRADE PREPARATION m2 92,864 t2,787 62,790 168,441

SUB-BASE COURSE m3 1t,088 1,545 7,826 20,430

BASE COURSE m3 10,874 1,734 10,192 22,800

CONCRETE PAVEMENT m3 6,475 2,283 11,366 30,124

L-TYPE CURB AND GUTTER m 7,515 1,842 3,640 12,997

COCRETE GURB m 7,515 1,842 3,640 12,997

DRAIN PIPE (0 12") m 500 —_ —_—

DRAIN PIPE (0 18") m 4,790 _— 1,380

DRAIN PIPE { ¢ 24") m 2,296 660 2300

DRAIN PIPE {0 38") m - 520 80

DRAIN PIPE {0 48"} m - — —_

CATCH BASIN unit 300 34 146

MANHOLE ( & 1.2m } unit 149 12 T2

MANHOLE (2 {.8m) unit — 1O At (]

GUARD RAIL m 419 arz2 B2 ar3

LIGHTING FACILITIES unit | 82 1o 77 258
_TRAFFfC SIGN unit 12 4 4 20

PAVEMENT MARKING m 28,139 45888 15860 4 8887

PLANTING FOR MEDIAN m* 14,922 220 6,956 23,008

MASONRY (0-2m high ) m 1,798 240 277 3,315

RETAINING WALL (2-4mhigh} | m 168 50 3l 537

RETAINING WALL (4-7mhigh) | m 480 - 968 1,448

RETAINING WALL l;’[}“;}:ﬁ, m 191 82 - 273

TRAFFIC SIGNAL unit q — | 3

e e R POy x = -
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Propare Alternative Plans
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Fig. 5,1-1 Procedure for Economic Evaluation
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Table 5.2-1 Road Sections of Project Road

(a) C-3
Length of
Section Segment Portion of Segment Segment (kms.)
Section 1 9.618
Segment 1 South Superhighway to
the Buendia-Ayala inter-
section ‘ 0.975
Segment 2 | Buendia-Ayala inter-
section to J.P. Rizal 1.190
Segment 3 | J.P. Rizal to Boni. Ave. 1.780
Segment 4 | Boni. Ave. to Shaw Blvd, 0.885
Segment 5 | Shaw Blvd. to Aurora Blvd. 2.085
Segment 6 | Aurora Blvd. to Quezon
Blvd, 2.703
Section 2 5.862
Segment 7 Quezon Blvd. to the end
of Gregorio Araneta Ave. 2.042
Segment 8 | The end of Gregorio
Araneta Ave. to A,
Bonifaclo Ave. 1.315
Segment 9 A. Bonifaclo Ave. to
Rizal Ave. 1.100
Segment 10 | The end of Gregorio
Araneta Ave. to
Balintawak 1.405
C-3 and its related road. 15.480
(b) R-4 and Related Roads
) ]
Section " Segment Portion of Segment Length of
Segment (kms.)
Section 3 5.428
Segment 11 | C~4 to Juan Lumna 4.738
Segment 12 | Project Section of R-4
to E. Rodriguez Ave. 0.690
Section 4 1.820
Segment 13 | E. Rodriguez Ave. to
Aurora Blvd. 1.820
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(b)

R-4 and Related Reoads

Unit: B1,000

izgagsiticn Construction Total

R-4 and related roads 54,704 89,496 144,200
Section 3 34,154 68,877 103,031
Section 4 Alternative 1 20,550 20,619 41,169
Alternative 2 21,640 13,811 35,451

(e)

Five Intersections

Unit: BI,000

Construction

Buendia-Ayala Alternative 1 21,433
Intersection .

2 19,215
C-3 - Shaw Alternative 1 12,716
Intersection

2 14,617
C~3 Aurora Alternative 1 12,716
Intersection

2 13,950
C-3 - E Rodriguez Ave. Intersectfon 13,220
C-3 - Quezon Blvd. Intersection 9,548
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Bridge Other

Year ROW Acq. Const. Structures Roadway
1979 25 10

1980 25 20

1981 50 40 50 50
1982 30 50 50
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Table 5.4-1

Unit Running Cast by Travel Speed

Unit: Centavos per kllometer

Travel Speed Km per hour

——

Road
Type
5 8 16 32 40 48 64 80
Pags~ | A to 55.05 48.05 | 36.37 | 30.02 | 28.70 | 28.26 | 28.48 | 30.00
enger —
Car D to 60.56 52.86 | 40.00 | 32,02 | 31.57 | 31.09 | 31.33 | 33.00
Truck | A to 111.04 |101.86 | 80.33 ! 67.75 | 66.55 | 66.94 | 70.81 | 77.71
D to 122.14 |112.05 | 88.36 | 74.53 | 73.20 | 73.63 | 77.89 | 85.48

Bus A to 85.61 78.53 (61,93 152,24 | 51,31 |51.61 | 54.59 | 59.9]
and .
Jeep- (D to 40.45 35.31 | 26.73 | 22.06 | 20.77 | 20.77 20,85 24.25
ney

Note: Road Type A to G refer to Sub-Section 2,2.4.2.
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54.2.2 BE & #

a. A % 2
AR, <SR, PLULT y 7 OMET, CAOHN, $LIT LT 9 20HIEBLAR
it TEET 50

b. EEMc L BHAE
ko 9 b, BEMICRIET 584, "Norconsult Road Peasibility Study” %
peiC, AEMBZETHHAROLSGCHD LIEL Lo

c. BEOBRAER
— 2 EEOBMAERIBE, EERI5PEFEELEZD T, BHEE~OR BT IAESIC,L5 P
OFEE v THEASIRE A 7o '

de A—R—~y VR ETER
o RBOrDLIIC, RRORAZEERO—BE LTI N,
titoaRBEETRELAODL, EfTREMec OB ERTHANCHELE L. & - K2
e OEEREES 4— 2ERT ELEF DTS o

Table 5.4-2 Fixed Costs by Vehicle Type

Road Peso per vehicle Peso per vehicle
type hour (real price) hour (shadow price)
Passenger Car | A to C 0,57 0.29
Truck AtogG 5.11 ' 2.55
Buses and AtoG 5.49 : 2.74
Jeepneys A to G 3.57 1.78
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Tor R e A~ 1K=~y FH8BTH Do
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RO TR © B4 245, 0 REFHE B ICSE & IR b 0 b1 B & IR b2 s L, i
BRAHOHEA Iz, 100 $EFNMMHIZEF <,

BEx®BBELT, FFECy+ VPO T35 12 BRTHLEREI D, BBREEDWTH, M
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Table 5.4-3 (a) Excess Cost of Speed-Change Cycles (Passenger Car)

Unit: Centavos per 1 cycle

Speed Reduced to and Return from, Kms per hour
Stop 8 16 24 32 40 48
8 1.12
16 2,41 1.23
24 4.26 2,81 1.53
32 6.47 4.98 3.48 1.88
40 9.10 7.59 6.02 4,29 2.34
48 12,24 | 10.71 9.13 7.34 5.26 2.86
56 16.01 | 14.45 | 12.86 | 11.03 8.95 6.46 3.53

Notes: 1) Cost includes fuel, engine oil, malntenance and depre-
: ciation,
2) A speed-change cycle is reducing speed from and return-
ing to an Initial speed.

Table 5.4-3 (b) Excess Cost of Speed - Change Cycles (Truck)

Unit: Centavos per 1 cycle

Speed Reduced to and Return from; Kms per hour
Stop 8 16 24 32 40 48
8 3.18
16 7.82 3.84
24 13.73 9.16 4.88
32 20.79 | 16.04 | 11.41 6.07
40 19.19 | 24.33 | 19.48 | 13.99 7.53
48 39.30 | 34.34 | 29.28 | 23.64 | 17.04 9.21
56 51.39 | 45.15 | 35.33 | 2B.65 | 20.69 | 11.30

Notes: 1) Cost includes fuel, engine oil, maintenance and
depreciation.
2) A speed-change cycle is reducing speed from and
returning to an initial speed.

-176—



Table 5.4-3 (c)

Excess Cost of Speed-Change Cycles (Bus & Jeepney)

Unit: Centavos per vehicle
Speed Reduced to and Return from: Kms per hour
Stop 8 16 24 32 40 48
8 2.45
16 6.03 2.96
24 10.59 7.07 3.76
32 16.03 | 12,37 8.80 4.68
40 22,51 | 18.76 | 15.02 | 10.79 5.80
48 30.31 | 26.48 | 22.59 | 18.23 | 13.14 7.10
56 39.63 | 35.69 | 31.73 | 27.24 | 22.09 | 15.96 8.71
Notes: 1) Cost includes fuel, engine oil, maintenance and depre-

clation.

2) A speed-change cycle is reducing speed from and
ing te an initial speed.

Table 5.4-4 Cost of Idling Engine with Stationary Vehicles -
Pesos per 1000 Vehicle-hours

ehicle Type
Car Truck BUS

Cost Item
Fuel 1,646 2,907 1,789
Engine 01l 24 33 72
Engine Maintenance 55 81 118
Depreciation 141 410 §29

Total 1,866 3,431 2,808

* Source:
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ETRB oMM —
THEETELTIHOEBERE{LOYA 20E, ROLDTCRING,
FHEE~OER A - Hith
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e, BEEEoFHRRKXICE oa

C—g: 1 1
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LiEOoRERWT, YHOBEGLTFTOoRGOELEHOELZHEHL, chefma =2t 1
FLCETRHOHGMAL ROLNE,
i, LER~OBLHER, HlonwrAxMbS, 1980£T40km hr, 1990%F
T30km/ hr& L 7o
5.5.4 {HEEIHFOH/R
PREOHAEORBE, FR1I~ACRIN, ROLSLERAMRINL.
1. 1990 FE0EROHRE, BilD #41 7HCAROHRES — 1 THbo

Table 5.5-1 Benefit Composition by Type of Traffic

in 1990
Plan 2 Plan 3
¢9) (%
Normal Traffic 9.6 9.0
Diverted Traffic 40.9 41.1
Total 100.0 100.0

A THOLDE LD, WHEREE L RRTE 0 b RET 5 E SRS, FERTHE» o RE
T HHBEEREFBETS 50

2. 1Y90FEQHMEO2 4 7HoMEOMEILE, K55~ 2KRINLGo

AR, T m—HhbEUBMHRE, Plan 2 THTFRK22% 2 EBACEET o TN

—182 -






B, & BESWR
C - 3K
56.1.1. C— 3#igvemi

RS HOBMERCET2HERETORR, LU OB & RHOERI DK

5.6, 1

neffEILErLrS5 1R,
TOWEEBRHERI T, REFMEHA2Y, R 6 - 1ERT LI RREARMONR,
256 — 1 ONMIEEE, 52 CRNATNTOUBEIRBENCT 4 —FTATBETL
&ﬁbfhéﬁ,gbbw,ﬁzﬁﬁ@ﬁ%ﬁ#mbBfﬁﬁmﬂﬁﬁ%ﬁﬂﬁﬁfﬁ%&h
4230 Plan 2 ( 6 Hi#fl, <~ 2HH% L) oFMiEEd, B/0 TS5 8, MBALEMIM T 92900
Ty, WEBIRZER 48.8 %, —F, Plan3 ( 6 1§, <~ =xdis b ) T}k, B/CE 57, My

EMESLI00H <Y, RENIEFLI8BHTH bo

Table 5.6-1 Economic Indicators by Plan
Discounted | Discounted | Net Present | B/C Internal
Benefits Costs Worth Ratio Rate of
(MRB) (MR) (MR) Return (%)
Plan 1 479 161 318 3.0 34.7
: D2
Plan 21 1,123 194 929 5.8 48.8
Plan 3
D2+B1 1,113 194 919 5.7 48.8
Plan 4
D3+BL 1,290 434 856 2.9 31.6
Notes: 1) Discount Rate: 15%
2) Project Life:; 25 years
5.6.1.2 [XpH 5 #F i

EigTH 2L 5T, EMBRTCEEV IRR £RL D,

1. 2200RMEAFrREE, RLTHW IRRAH{LNEHE I Do
2. FLooBEMAL YRABEEIE N Do

&ﬂﬁfbkhﬂsAzﬁﬂ&ﬁlb&hﬁm%D%émﬁhT.Emm@ﬁﬁﬂm&ﬁ$m
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i, BHOWR, ERJOEH L 22 b OFHNE, 4R3, LU 2RELTHE,
Hiid, K6.6— 2WRT LD THIH, MEMLEDL 10%28L2H IRR 2R LT
b, XMW1, 208, BUCHETII AT L8RS on2H, BENL2BAD> CRE
BB ER® 22 oW, BEM10K2, 2 X THENCERZ 78 =2 b Cobtn
2ho WINIELTY, Bin IRR #MO1 T b, CbLE, HACEER 57 2, Rl
ﬁﬁ%%&&m&&bn&a

Table 5.6~2 Economic Indicators by Section

Discounted | Discounted | Net Present | B/C Internal
Benefits Costs Worth Ratio | Rate of
(MB) {(MRB) (MB) Return (%)
Section 1 784 132 652 5.9 49,9
Section 2 282 60 222 4.7 42.5
Notes: 1) Discount Rate: 15%
2) Project Life: 25 years

5.6.1.3. Balintawak #B&, &2 2> b 8,9 QBN

Balintawak & 7 4> b 8,9 L i, HEKWWA L, BEMNLIKBTE20T, 22T
. BEENEREHKAr L3 BE, WIFhoERY, IVEFA TR TR EEL
7eo ‘

AIEORR, RE56 -3 RS O 2FMEHEMIBONA. chgrniE, KFACR, +
TAZFBIBETFTHBIREHNTHEIENIBERERLTVE, T, 0— 3HKOR
W e L COBRE S LUOBRNBBR - 10 LOBREEEDLLA TS, COBMBROBNIBE X
1574, Balintawak BB LEFENCILBE, BV 4 — Y ¥ F s 2HLTWwaOT, R
B TORBEMI THLEHD 5,

Table 5.6-3 Comparison of Economic Indicaters between
Balintawak Road and Segments 8 and 9

Discounted| Discounted | Net Present| B/C Internal
Benefits Costs Worth Ratio | Rate of
(MB) (Mm) (vR) Return (%)
Balintawak 102 20 82 5.0 453.8
Road
Segments 154 30 124 5.1 44.3
8 and 9
Notes: 1) Discount Rate: 15%
2) Project Life: 25 years
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5.6.1. 4.

Buendia Ave.

@ South

AL ORBOMM

R, RS.6—AWCRT EF D TR S

chicind, FHET0L0RMAMBETa L, BEOADIC, % bIRKE 14 - iy

WRBRAHTE &b, BEFEENE W OFRE 2o e

Superhighway 6, Ayala Ave. WE Lt A ¥ 1%,
BED 6 Hiffin b8 WHCIEL 2040, REEXREE 220 CERFEL RS o

Table 5.6-4 Economic Indicators of Segment 1

Discounted | Discounted | Net Presnet | B/C Internal
Benefits Costs Worth Ratio Rate of
{MB) (MB) (MB) Return (%)
125 161 A36 0.8 12.5
Notes: 1) Discount Rate: 15%
2) 1E-’roje.c‘.t: Life: 25 years

56,2 R—4 GBI
R—4ttolAficovwrd, *oHuBELOBKELEMA, T2bbEMI (R-
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BRI, 5. 6—-5WCRTEEPDITHLY, TNLEIN
DEWT 4 =P ENF 4 2HLTWBENLD.

—%, K3 tEM4 e LAHES, BonrrcEMiols, HEEEERHH, EH
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4%, 19904ERATH 3500080 FIBXAEZRATNDL L5,

LTndo 2, EMA4CONT, EBB1L22HELARE, 1BROELXETAEATSL
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Table 5_. 6-5

Economic Indicators by Section

Discounted Discounted Net Present | B/C Internal
Benefits Costs Worth Ratio Rate of
(MR) (=) (MB) Return (%)
Section 3 179 61 118 2.9 33.3 7
Saction 4
(alternative 1) 43 24 19 1.8 23.0
Section 4
(alternative 2) 36 21 15 1.7 22,2

Notes:

1) Discount Rate:

2) Project Life:

5.6.3 A=A

7uvr s b EOEBERERS S FHCONT, PHEEEE AL Las s,
1) FEMNCH> Be,

2 302 iR BT E 24,

15%

2) BEBAER O LELAIT o

3) BENCLEOHMELERMETNE Ho
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®5.6 -6, REAFAEREE, C— 3~ Quezon Boulevard TEAHRLHL, C—

S-Ayala WERPBIBAENIZRERL TV B, Shut,Ee LTIERBROMER
L1222 OHBRLILZSDTS 20
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Table 5.6-6 Economic Indicators by Intersection

T
Discounted Discounted Net Present B/C Internal
Benefit Cost Worth Ratio Rate of
(MB) (MR) (MR) Return (3)
—
C-3-Ayala Alt. 1 13 12 1 1.1 16.4
Ave,
Ale, 2 12 11 1 1.1 16.2
C-3-Shaw Alt. 1 12 8 4 1.5 24,9
Blvd.
Alt, 2 12 8 4 1.4 21.6
C-3-Aurora Alt. 1 17 8 9 2.2 32.9
Blvd.
Alc. 2 17 8 9 2.1 31.0
C-3-E Rodriguez 10 8 2 1.2 20.8
C-3-Quezon Blvd. 12 5 7 2.5 35.{_-

Notes: 1.

2.

Discount Rate: 15%

Project Life: 25 years
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g, X571 CHEMHINES, Plan 232 PLRERBE AT A -2 L@RTn

(k& F o
Table 5.7-1 The Resulting Changes 1n the Economic
Indicators by Plan of C-3 Road
T Plan 2 Plan 3 Plan 4
B/C | NPW | IRR | B/C | NPW | IRR | B/C | NPW | IRR
1. Original Result o) | (%) ) | (%) ®) | (%)
5.8(929 | 48.8( 5.7 (919 | 48.8| 2.9 856 | 31.6
2, +20% Project Cost 4.8 (891 | 43.6( 4.8 | 880 | 43.6| 2.5 769 28.1

3, -20% Project Benefit |4.6 ] 705 42.5) 4.8 1696 | 42.5| 2.4 | 588 | 27.3

4., Variation of Construc-

tion Cost 5.6 {923 | 46.6 | 5.6 | 912 | 46.2| 2.9 | 841 | 30.2

5. 20-Year Economic Life | 5.5 864 | 48.8 5.4 | 855 | 48.8| 2.8 781 | 31.4

6. With Cordon Pricing 5.7 907 | 48.1| 5.6 | 896 48.1| 2.9 830 | 31.1

Notes: 1) Discount Rate: 15%

2) Project Life: 25 years
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Year Right-of-way  Bridge Other Roadway

acquisition construction structure
1979 25 10
1980 50 40
1981 25 40 75 75
1982 i0 25 25
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#Z Vo
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FMiEH T 5 FEEML, 20FEL LT, HEHRE, 23, cOoFad s HIFERK
A= P TATBBETEERLTV S,
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Wrlres, 3—Fr754 vy 270@BERETI2ORELLTHHSIMOTRTHD, C— 3 0F
HERERCELDBERE NS v LaN-T, RESWHOKRS, 2 -V 754 v rhn
WIHEICHNT, BEAFERRL, 70v9 22 bRl 41— T2 THATLEERLTWES,
5.7.2 R-— 4 EHHER
R—4¢ttOMMHBCOVWT Y, UTOHBEO2WIREST T2 o R,
1., FmwyxZ paxt
2. {8 2
3. SEEANER B
4, Fo 2 pS547
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5.7T=2 CHLHMZIOSK, MWFNOPELZ 41—V 72TeadlniFRETLR.

-190~



Table 5.7-2 The Resulting Changes in the Economic Indicators

B/C NEW IRR
(MB) (%)

1. Original Result 2.6 137 30.5
2. +20% Project Cost 2.2 120 26.9
3. -20% Project

Benefit 2.1 92 26.1
4. Variation of '

Construction Cost 2.5 133 29.0
5. 20-Year Economic

Life 2.6 125 30.4

§. B8 BWETFMDREIR

581 % & ®

7ryx2 b EBORFNMOML L, TORMRE, W5.8—100— 3mk5),W5.8—2
(R—4 &MMER ) IZREN Bo '

2L, 5.6 THREOAERMEECITA- T B BREEFOLEE, £5.8—1 0t scHE
BaANB, |
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Evaluation Plan 1 Plan 2 Plan 3 Plan 4
of ————>| B/c|RR | B/C|IRR |B/C[IRR |B/C[IRR
thote of 3.0[34.7| 5.8(48.8 | 5.7 [48.8 | 2.9(31.6
r=
i1
!
Hl
Iy
|
||
Jd b
hVa
Section 1 Section 2
Evaluation n {in Plan 2). {(in Plan 2)
1|
by Section B/C | IRR B/C |IRR
5.9 [49.9 4,7 |42.5
]
I
I
Il
b
Segment 1 Segment 8, 9 Segment 10
Evaluation (in Plan &) | (in Plan 2) | (in Plan 2)
by Segment B/C | IRR B/C | IRR B/C | IRR
0.8 |12.5 5.1 | 44.3 5.0 | 43.8
I
|
i
<
w
Plan 2
c-3 c-3 c-3 c-3 c-3
-~hyala ~Shaw ~furora | -E. —Quezon
Blvd. Blvd. Rodriguez| Blvd.
B/C|IRR | B/C|IRR | B/C|IRR | B/C|IRR |B/C|IRR
0.8[14.0| 1.5(|24.9] 2.2}32.9] 1.2|20.8 | 2.5(35.1

% Discount Rate: 15%

Project Life: 25 years

Fig. 5.8-1 Flow Diagram of Economic Evaluation of C-3 Road
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Section 3 Section &

Evaluation S B/C | IRR B/C | IRR
by Section 2.9 | 33.3 1.8 | 23.0

[

A4

Alternative Plan
evaluation of Section 4
of Alater-
native Pla :> B/C R
1.7 22,2

* Discount Rate: 15%

Project Life: 25 years

Fig. 5.8-2 Flow Diagram of Economic Evaluation of R-4 and
Related Roads
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Table 5.8-1 A Comprehensive List of Plans and Their
Investment Priority
Evaluation Investment
Step Plan Priority
Plan 1 4
Whole of Plan 2 1
C-3 Road
Plan 3 1
Plan 4. 3
c-3 Section 1 1
Section
Section 2 2
Segments Segment 8, 9 1
in
Section 2 Segment 10 2
¢-3 - Ayala 5
C-3 - Shaw Blvd. 3
Intersection C-3 - Aurora Blvd. 2
C-3 - E.Rodriguez 4
C-3 - Quezon Blvd. 1
R-4 and Section 3 1
Related Al
Road Section Section &4 ¢ ter;ative) 2
Section & (Altergative) 3
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c. C=3—Ayala REAIZD T, REAEAE bIE<, £ 7, Manila-Cavite Recla-
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of GNP

Past Trend and Forecast

Sectoral Allocation
Study of Infrastruc-
ture Spending

Spending

MMA Allocation S tudy
of Infrastructure

ture

Past Trend and Forecast of
National Capital Expendi-

Past Trend and Forecast of
Infrastructure Spending

s p—

Y

Share of Highway Spending
to Infrastructure Spending
in the MMA

)

Funds

Forecast of Highway

Financial Cost

Estimates by Stage

- Road Construction

- Structure Const-
ruction |

- R-0-W Acquisition

A

Comparative Study
between Highway
Funds and Investmen

Requirement

\

e v — — — — —— — —— R Wm  t—
— — — — — —
bl

/

Results of
Economic Evaluation

Re

Preparation of
commended Implementation
Schedule

Annual Investment

Requirements

Fig. 6.1-1 General Approach for Preparation of Implementation

Program

Investment Require-
ments of Highway
Projects in the M4
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cONCEDIL, 41¥ 7525 2F+—~OHHOREERT O, R6.2—3T5H 2,
roRCInd, TOFEGE, 19700 LOEBTINKES3%HLT4 BDEE b - T
b, T0%BH2LE, 60DBNIFE, S0RENLLETS 0o

PEOBEOHEB L, National Economic and Development Aunthority ( NEDA )
PHEME P ENLNROBERHLAEBBHMEHE TN LAONR 6.2 -4 52, GNP
oB % d, NEDA® “Revised Long Term Devclopment Plan " K sSnwreh,
1976 N5 1982FF TH7.4%, 1982EFEN 5 198T4EE CHTT BEMEIRT WD,
CORREERNT, HRO GNP ##dt 45 L, 1975 FEMBE TL19B04E1,630(E v,
198542350~ &% 3,

COQNP £#k LT, GNPIMTEZNCEOHH®, NCELZRTHA vI 52 b5
Fr-—~OXHOBEETANATC, A Y IFTA LTI F 4 —~OE MBI L o FDHiL,19 80
FOEDOTFIMETA9M~Y, BHOFWMATSTH/~Y, 198550 EDOFAMET 75
<~ BOOTFUHETBTRARY &hbo ZhiCHLT, HAHETOTFAMER, 198047554,
1985 TTBR~Y THH, REHEOBARCILVo T B,

Table 6.2-1 Gross National Product 1965 v~ 1975 at 1967 Prices
(in Million Pesos)

GNP % INCREASE
1965 24,650
1966 125,840 4.8
1967 27,348 3-8
1968 28,781 3.2
1969 30,468 3.9
1970 32,191 3.7
1971 34,190 6.2
1972 35,613 4.2
1973 39,102 9.8
1974 40,953 4.7
1975 43,389 3.9

Source:; MMETROPLAN
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Table 6.2-2 Natjional Capital Expenditures and Gross National
Product 1970 ~ 1975 at Current Prices
(in Million Pesos)

el T
1970 726 41,156 1.8
1971 671 49,599 1.3
1972 1217 55,526 2.2
1973 2288 71,616 3.2
1974 ' 5626 99,631 5.6
1975 5676 114,072 5.0

Source: NEDA's Yearbook in 1977

Table 6.2~3 Government Infrastructure Spending and National
Capital Expenditure 1970 n 1975 at Current Prices

(in Million Pesos)

Infrastructure Capital z

Spending Expenditure
1970 538 726 74.1
1971 431 671 64.2
1972 804 1,217 66.1
1973 1,612 2,288 70.5
1974 2,992 5,626 53.2
1975 3,463 5,676 61.0

Source: NEDA's Year Book in 1977
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6.2.2 MMARETB 4 w47 77 FOFH
®6.2-51, BFHSEARTHOMMAANRIRREIRAIOTH D, K6.2 -6, M
DYz T -2 bDTHDo R6.2—5, 6.2—-605L, RKOT LHAWNL Do
1) AWMU T e R M, £ L RERMMARLTHED, 19704ECH, 31,1005

RYCHHDIZHML, 19764ETE 210500 XV E19T0HE L TET THe ko

Thwahe THIZHLT, GXBMOVP—ik,: 197 0EMLHIRLTEY, 19704

T58%Im%L, 19764 C32%&likoTWbo

2) n4 v eAizRTEEH L, S AR T R He RO BV HEELRL v

Ho TOT &, F{E62—TIRT LI, BHEIMOSH, "1 v210E MO vy

—, 81%~83% CRELTWATERELIRTI2.
£6.2-8H, 2TITBEL LIERIhAMMARCSTLHANA 7325 2F 4 -
XHECONWTHR LD THB0 MMADA YT IR IV F+—FHO, 71V E¥E2L K ED LY
Hid, BHEIEHREDODWTEIRL, 0.7 %2061 1.4 DB THVWTWE, BXEMIZoNnTs
hid, MMA OBREBM~OXHO7 4 V¥ LK ED5881,11 %0513 % 0%
2 TWnhe 62-9, MMADA ¥ 75X 3 27F+~FXHDOIH, "4 v z10EMOK
BEBREIEMZOPWTHALDLDDCH Do 2hCINE, 16%~30%0EEd>Thi,

BEloREoHRCESE, 1980EL1990EFO v x4 7 7 FEBEIH LA OH
R6.2—10TH2. .

ORI IhE, 1980E0 40247 0P, BOOTFHRMET222005~y, &
MPAMEC14500F~, BEHOFHMHTE800F <~y &b, 1985FEDOENE, HH
OFRMc34000H82Y, PHMFRHBCT22200F<2Y, BHOFAMMTL13,400F~Y
L#Aa

COMIEE, 1975FOMMACFTANAYIA 7 77 FDY9400FRY hbHRTE,
2, BYTchHD MM s, M LAELETS LIEL, BERILON NI V(T
VIEHHLADS, £6.2—11 ThHho

6.23 MMARK®PTE Ay 7rn Pz b ~OREBELER

MMA C3WTEHHEI IR TnE, ~MyvxdTusdx b e+ 28BL8EE, 1977%

10AIZ NEDADAYI532b3 7F+—8MEpeLT, DPWTC & DPH (Z4o

TER & TwbHe T7db, Ten—Year Infrastructure Development Pro~
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Table 6.2-5 National Government Infrastructure Spending-
Sectoral Allocation 1970 ~ 1976/
{in Million Pesos at Current Prices)

Fiscal Year
1370 1971 1972 1973 1974 1975 1976

Transport 311 293 378 716 676 1066 2105
highways 252 239 308 590 546 871 1743
rallways 7 - 13 28 37 62 107
airports and airnavs 33 16 41 57 21 24 81
ports and harbours 19 38 16 41 72 109 174

Telecommunications 9 - 8 15 1 4 47

Water resources and

flood control 84 104 95 231 366 699 1285

Power and electrifications 38 58 74 75 109 414 16846

Social infrastructures,
misc. Public works and
special projects 88 75 70 93 B4 677 | 1425

Total 530 531 625 |1130 (1236 2860 | 6548

1/ source: 1970 ~ 1575, Actual expenditures, NEDA Infrastructure Staff
1976, Realigned Program, NEDA Infrastructure Staff

Note: 1976 figures are program estimates; actual domestic expenditure
is usually 75 n 80% of programmed expenditure.
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Table 6.2-6 National Government Infrastructure Spending-
Percentage Allocation by Sector 1970 % 1976/

! Fiscal Year
1970 1971 1972 1973 1974 1975 1976
 Transport 58 55 60 | 63 | 55 37 32
highways 47 45 48 52 &4 30 26
railways 1 - 2 2 3 2 2
6 3 7 5 2 . 1 1l
ports and harbours 4 7 3 4 6 4 3

} airports and airnavs

[y
!
|-.-l
H
o
o
-

Telecommunications

Water resources and
flood control 16 20 15 21 29 25 20

{ power and electrifications 7 11 12 7 9 14 25

' Social infrastructure,
misc. Public works and
|t special projects 17 14 12 8 7 24 22

i Total 100 100 100 100 100 100 100

1/ Source: 1970 ~ 1975, Actual expenditures, NEDA Infrastructure Staff
1976, Realigned Program, NEDA Infrastructure Staff

Note: 1976 figures are program estimates; actual domestic expenditure
is usually 75 v 80%Z of programmed expenditure.
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Table 6,2-7 Highways and Railways Expenditure as a Percentage
of Total Transport Sector Infrastructure Spending!/
(in Million Pesos at Current Prices).

Highways | Railways | Highways and | Transport 4
Railways Sector

1970 252 7 259 311 83
1971 239 0 239 293 82
1972 308 13 321 378 85
1973 590 28 618 716 86
1974 546 37 583 676 86
1975 871 62 933 1066 B8
1976 1743 107 1850 2105 88

1/ Source: 1970 ~ 1975, Actual expenditures, NEDA Infrastructure
Staff ‘
1976, Realigned Program, NEDA Infrastructure Staff

Note: 1976 figures are Program estimates; actual domestic

expenditure is usually 75 v 807% of programmed expendi-
ture
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Table 6.2-9 Metro Manila Area: Government Infrastructure
Spending-Percentage Allocation by Sector 1973 n 1976!/

1973/4 1974/5 1975/6
Transport 53 53 42
highways 7 16 31 18
railways 13 0 5
ailrports 6 11 9
ports and harbours 18 11 10
Telecommunications 4 0 2
Water resources and flood control 28 . 34 32
Power and electrifications 0 0 0
Public works and special
projects 13 13 .24
Total 100 100 100

!/ Source: NEDA Infrastructure Program

Table 6.2-10 Projection of Highway Funds for the MMA
(In Million Pesos at 1975 Prices)

In 1980 In 1985
Low Medium [ High | Low Medium | High
National Infrastructure Fund 4890 5290 5700 7470 8090 8720
Study 9% Highways 20% 88 95 103 134 146 157
Ar Funds
ea 25% 110 119 128 168 182 196
Funds
30% 159 143 154 202 218 235
11% Highways 20% 108 116 125 164 178 192
Funds
25% 134 145 157 205 222 240
30% 161 175 188 247 267 288
13% Highways 20% 127 138 148 194 210 227
Funds
25% 159 172 185 243 263 283
30% 191 206 222 291 316 340
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Table 6.2-11 Projection of Highway Funds for the Study Area (MMA)
{In Million Pesos)

B Low Preojection Medium Projection High Projection
1975 Price g:;zznt " 1975 Price gzzzznt 1975 Price g:;::.‘.:nt
1978 74 79 122 131 187 200
1979 81 92 133 152 204 233
1980 88 115 145 190 222 291
[;81 96 144 158 237 242 363
1982 104 | 167 172 277 263 423
1983 113 194 187 322 286 492
1984 123 225 203 371 311 569
1985 134 255 222 422 340 646
1986 146 307 242 508- 370 777
1987 159 358 263 592 402 905
| Total 1,118 1,936 1,847 3,202 2,827 4,899
’ Note: Annual inflation rate was assumed 7Z.
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Table 6.4-1 Summary of Financial Project Costs
(Thousand Pesos at Current Prices)

Total Project

Costs Forelgn Local Remarks
Phase 1 P 323,000 B 97,250 B 225,750 | Southern Part of
$ 44,250 § 13,320 | § 30,930 | €3 Road
Stage 1 | B 265,080 B 71,920 | ® 193,160
5 36,310 $ 9,850 § 26,460
Stage 2 | B 57,920 B 25,330 | ® 32,590
$ 7,930 $ 3,470 | § 4,460
Phase 2 ? 191,410 B 38,080 | B 153,330 | Northern Part of
5 26,220 $ 5,220 | $ 21,000 | G°3 Road
Stage 1 [ B 48,220 B 7,400 | B 40,820
$ 6,600 $ 1,010 $ 5,590
Stage 2 | B2 78,350 B 23,130 1 B 55,220
$ 10,730 $ 3,170 5 7,560
Stage 3 | B 64,880 B 7,550 | B 57,330
5 8,89 $ 1,040 $ 7,850
Phase 3 R 268,120 B 98,710 | B 169,410 | R-4 and Related
$ 36,730 $ 13,520 | § 23,210 | Roads
Phase 4 P 148,220 B B4,970 | B 63,250 | Grade Separation of
$ 20,300 $ 11,640 8 8,660 Four Intersections
Total B 930,750 B 319,010 | B 611,740
§ 127,500 $ 43,700 $ 83,800
Netes: 1) Fiﬁancial project costs include the detailed engineering
and construction supervision.
2) A 7 per cent of escalation rate is considered in this

calculation.

3) Exchange rate is assumed as follows:
1uss§ = 7.3@
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Table 6.4-2 Financial Project Costs for Phase 1
{Thousand Pesos at Current Prices)

Foreign Local Total

gsgz:tigiﬁggineeri“g and 6,523 6,523 | 13,046
R-0-W Acquisition 124,954 | 124,954
Construction 90,728 94,269 184,997
{Roadway) 52,147 69,458 | 121,605
(Structure) 38,581 24,811 63,392
Total 97,251 | 225,746 | 322,997

Table 6.4-3 Financial Project Costs for Phase 2
' {Thousand Pesos at Current Prices)

Foreign Local Total

gj;iii:giﬁzgi“ee’i“g and 2,589 2,590 5,179
R-0-W Acquisition 103,865 103,865
Construction ' 35,485 46,878 | 82,363
(Roadway) 30,347 41,147 71,494
(Structure) 5,138 5,731 | 10,869
Total 38,074 153,333 191,407
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Table 6,4-4

Financial Project Costs for Phase 3
(Thousand Pesos at Current Erices)

Foreign Local Total
Detailed Engineering

and Supervision 6,563 6,564 13,127
R=-0-W Acguisition 76,229 76,229
Construction 92,144 86,620 | 178,764
{Roadway) 46,203 - 60,068 | 106,271
(Structure) 45,941 26,552 72,493
Total 98,707 169,413 | 268,120
Table 6.4-5 Financial Project Costs for Phase 4

(Thousand Pesos at Current Prices)

Foreign Local Total
Detailed Engineering :
and Supervision 5,253 5,252 10,505
Construction 79,714 57,999 | 137,713
Total 84,967 63,251 | 148,218
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Table 6.4-6

Annual Investment Requirements for Phase 1
(Southern Section of C-3 Road)
(Thousand Pesos at Current Prices)

izgggsition 2321:22§;i;n&&sﬂSZ:iizion Total Project Costs
Yearl Local Foreign | Local Total Foreign | Local | Total
1978 1,407 1,407 2,814 1,407 1,407 2,814
1979 16,111 5,221 3,568 8,789 5,221 | 19,679 | 24,900
1980 30,242 19,611 | 13,743 | 33,354 . 19,611 | 43,985 | 63,59
1981 40,801 - 24,038 | 22,227 | 46,265 24,038 | 63,028 | 87,066
1982 37,800 11,728 | 14,807 26,535 11,728 | 52,607 | 64,335
1983 12,811 | 16,166 | 28,977 12,811 | 16,166 | 28,977
1984 12,512 | 16,097 | 28,609 12,512 | 16,097 ; 28,609
1985 9,923 | 12,777 | 22,700 9,923 | 12,777 | 22,700
Total - 124,954 97,251 | 100,792 | 198,043 97,251 | 225,746 | 322,997

Notes: 1) Annual investment requirements include the detailed

engineering and construction supervision.

A 7 per cent of escalation rate 1s considered in this
calculation.
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Table 6.4-7 Annual Investment Requirements for Phase 2
(Northern Section of C-3 Road)

(Thousand Pesos at Current Prices)

calculation.

~223-

Acquisition | Engineering & Superviston |  TOtel Project Costs
Yeér Local .Foreign Local Total Forelgn | Local Total
1982 1,161 1,161 2,322 1,161 1,161 2,322
1983 20,178 249 249 498 249 | 20,427 | 20,676
1984 23,384 7,986 | 10,452 | 18,438 7,%86 ‘33,836 41,822
1985 13,466 21,164 25,053 48,217 21,164 | 40,519 | 61,683
1986 46,837 274 335 609 274 | 47,172 | 47,446
1987 7,240 | 10,218 | 17,458 7,240 | 10,218 | 17,458
Total | 103,865 38,074 | 49,468 | 87,542 38,074 | 153,333 | 191,407

Notes: _l) Anpual investment requirements include the detailed

engineering and construction.
2) A 7 per cent of escalation rate is considered in this




Table 6.4-8 Annual Investment Requirements for Phase 3
(R-4 and Related Roads)
(Thousand Pesos at Current Prices)

Acquisition| Enginesring & Supervision | 10tal Project Costs
Yea; Local Foreign | Local Total. Foreign | Local Total
1983 1,907 1,907 3,814 1,907 1,907 3,814
1984 13,351 1,021 1,021 2,042 1,021 § 14,372 | 15,393
1985 18,860 23,813 | 22,602 46,415. 23,813 | 41,462 | 65,275
1986 23,797 33,784 | 27,238 | 61,022 33,784 | 51,035 | 84,819
1987 20,221 24,481 | 22,807 | 47,288 24,481 | 43,028 | 67,509
1988 13,701 | 17,609 | 31,310 13,701 | 17,609 | 31,310
Total 76,229 98,707 | 93,184 | 191,891 98,707 |169,413 268,156—
Notes: 1) Annual investment requirements include the detailed
engineering and construction.
2) A 7 per cent of escalation rate is considered in this
calculation.
Table 6.4-9 Annual Investment Requirements for Phase 4
(Grade Separation of Four Intersections)
(Thousand Pesos at Current Prices)
hoonisition | Enginesring & Supervielon | TOCSL Project Costs
Year Local Foreign | Local Total Foreign | Local ‘Total
1987 2,488 2,488 4,976 2,488 2,488 4,976
1988 39,833 129,346 | 69,179 39,833 | 29,346 | 69,179
1989 42,646 | 31,417 74,063 42,646 | 31,417 | 74,063
Total B4,967 | 63,251 |148,218 84,967 | 63,251 | 148,218
Notes: 1) Annual investment requirements include the detailed

2)
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engineering and construction supervision.

A 7 per cent of escalation rate is considered in this
calculation.



Table 6,4-10

Annual Investment Requirements for the Project Roads
(Thousand Pesos at Current Prices)

this calculation.

—225—

R-0-W Construction & Detailed Total Project Costs
Acquisition | Engineering & Supervision
Year Local Foredign " Local Total Foreign | Local Total
1978 1,407 1,407 2,814 1,407 1,407 2,814
1979 16,111 5,221 3,568 8,789 5,221 | 19,679 | 24,900
1980 30,242 19,611 | 13,743 33,354 19,611 | 43,985 | 63,596
1981 40,801 24,038 | 22,227 46,265 24,038 | 63,028 | 87,066
1982 37,800 12,889 ; 15,968 28,857 12,889 | 53,768 | 66,657
H1;53 20,178 14,967 | 18,322 | 33,289 14,967 | 38,500 | 53,467
1984 36,735 21,519 | 27,570 | 49,089 21,519 | 64,305 | 85,824
1985 32,326 54,900 | 62,432 | 117,332 54,900 | 94,758 [149,658
1986 70,634 34,058 | 27,573 | 61,631 34,058 | 98,207 132,265
1987 20,221 34,209 | 35,513 | 69,722 34,209 | 55,734 | 89,943
1988 53,534 | 46,955 | 100,489 53,534 | 46,955 100,489
1989 42,646 1 31,417 74,063 42,646 | 31,417 | 74,063
Total 305,048 318,999 | 306,695 | 625,694 | 318,999 | 611,743 930,742
Notes: 1) Annual investmént requirements include the detailed
engineering and construction supervision.
2) A 7 per cent of escalation rate is considered In
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Appendix 1.1 Undiscounted Benefits by Plan (1983)
(1977 Price)

Unit: $1,000/year
Plan 1 Plan 2 Plan 3 Plan 4
Time Saving 6,176 10,172 9,384 10,400
Normal Saving in Running
o tic v 3,646 5,950 7,096 8,214
gz:z“g in Fixed 1,320 | 2,203 2,394 2,659
Sub-total 11,142 | 18,925 | 18,874 | 21,273
Time Saving 34,136 53,597 45,158 49,534
Diverted Saving in Running | 14 370 | 26,476 | 33,435 | 43,993
Cost
Traffic
Saving in Fixed 8,255 | 12,674 | 11,490 | 12,543
Cost
Sub-total 58,761 | 92,747 | 90,083 | 106,070
Time Saving 31,480 | 52,816 | 55,350 | 56,760
Non-diverted | SaVing in Rumning | g 599 | 19 724 | 21,010 | 21,683
Cost
Traffic
Saving in Fixed 6,765 | 11,344 | 12,029 | 12,337
Cost
Sub-total 47,844 | 83,884 | 88,389 | 90,780
Total 117,747 | 194,956 | 197,346 | 218,123
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Appendix 1.2 Undiscounted Benefits by Plan (1990)
(1977 Price)

Unit: BR1,000/year

——

Plan 1 Plan 2 Plan 3 Plan 4

Time Saving 8,096 20,543 18,496 21,882
Normal Saving in Running
Traffic Cost 4,606 11,739 13,890 17,617
Saving in Fixed
Cost 1,785 4,548 4,825 5,709
Sub-total 14,487 36,830 37,211 45,208
Time Saving 38,008 96,873 79,650 94,236
Diverted Saving in Running
Traffic Cost 20,096 51,221 57,621 92,815

Saving in Fixed 8,498 21,658 19,160 22,669

Cost
Sub-total 66,602 169,752 | 156,431 | 209,720
Time Saving 47,806 121,797 125,700 130,402

Non-diverted Saving in Running

Traffic Cost 22,699 57,832 60,000 62,244

Saving in Fixed

covs 10,261 | 26,141 | 27,450 | 28,477

Sub-total 80,766 | 205,770 | 213,150 | 221,123

Total 161,855 | 412,352 | 406,792 | 476,051
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Appendix 1.3 Undiscounted Benefits by Plan (2000)

Unit: B1,000/year

Plan 1 Plan_Z Plan 3 Plan 4
Time Saving 9,181 27,168 21,553 25,578
Normal Saving in Ruaning
Traffic Cost 5,212 15,424 17,353 20,593
Saving in Fixed 4,090 | 12,102 | 11,246 | 13,346
Cost
Sub-total 18,483 54,694 50,152 59,517
Time Saving 37,342 110,499 92,823 110,154
Diverted Saving in Running
Traffic Cost 22,623 66,942 91,424 108,495
Saving in Fixed 18,413 | 54,491 | 44,657 | 52,996
Cast
Sub-total 78,378 231,932 228,904 271,645
Time Saving 50,680 | 147,583 145,834 | 173,063
Saving in Running S
Non-diverted Cost 24,065 70,074 61,244 82,174
Traffic
Saving in Fixed 21,755 | 63,350 | 62,261 | 73,886
Cost
Sub-total 96, 500 281,007 277,339 329,123
Total 193,361 567,633 556,396 660,285
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Appendix 2.1 Undiscounted Benefits by Vehicle Type (1983)

{1977 Price)

Unit: P1,000/year

Plan 2 Plan 3

Time Saving 33,834 43,105

Bus, Jeepney Saving in Running Cost 10,716 15,635
Saving in Fixed Cost 13,306 16,579

Sub-total 57,856 75,319

Time Saving 82,751 66,787

Car Saving in Running Cost 41,434 45,906
Saving in Fixed Cost 12,915 9,334

Sub~total 137,100 122,027

Time Saving 116,585 109,892

Total Saving in Running Cost 52,150 61,541
Saving in Fixed Cost 26,221 25,913

Total 194,956 197,346
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Appendix 2.2 . Undiscounted Benefits by Vehicle Type (1990)
(1977 Price)

Unit: B1,000/year

Plan 2 Plan 3

Time Saving 56,367 65,264

Bus, Jeepney Saving in Running Cost 13,046 17,304
Saving in Fixed Cost 22,792 25,816

Sub-total 92,205 108,384

Time 182,846 158,582

Car Saving in Running Cost 107,746 114,207
Saving in Fixed Cost 29,555 25,619

Sub-total 320,147 298,408

Time Saving 239,213 223,846

Total Saving in Running Cost 120,792 131,511
§aving in Fixed Cost 52,347 51,435

Total 412,352 406,792
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Appendix 3.1 Undiscounted Benefits by Section (1983)

(1977 Price)

Unit: ¥1,000/year

Section 1 Section 2

Time Saving 1,351 7,740

Normal Saving in Running Cost 1,958 2,773
Traffic

Saving in Fixed Cost 560 1,813

Sub-Total 3,869 12,326

Time Saving 42,489 11,520

Diverted Saving in Running Cost 35,64l 5,218
Traffic

Saving in Fixed Cost 15,799 1,995

Sub-Total 93,929 18,733

Time Saving 21,819 10,261

Non-Diverted Saving in Running Cost 9,392 4,404
Traffic

Saving in Fixed Cost 8,372 3,916

Sub-Total 39,583 18,581

Total 137,381 49,640
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Appendix 3.2

Undiscounted Benefits by Section (1990)
(1977 Price)

Unit: B1,000/year

Section 1 Section 2

Time Saving 2,739 15,695

Normal Saving in Running Cost 4,381 6,205
Traffic

Saving in Fixed Cost 1,127 3,650

Sub-Total 8,247 25,550

Time Saving 97,761 23,360

Diverted Saving in Running Cost 71,729 11,680
Traffic

Saving in Fixed Cost 28,975 4,015

Sub-Total 198,465 39,055

Time Saving 43,564 20,805

Non-Diverted Saving in Running Cost 21,707 9,855
Traffic

Saving in Fixed Cost 15,406 7,884

Sub-Total 80,677 38,544

Total 287,389 103,149
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Appendix 3.3 Undiscounted Benefits by Section (2000)
' (1977 Price)

Unit: ®1,000/year

Section 1 Section 2
Time Saving 3,730 21,377
Normal Saving in Running Cost 6,112 8,656
Traffic :
Saving in Fixed Cost 1,532 4,962
Sub-Total 11,374 34,995
Time Saving 137,241 31,817
Diverted Saving in Running Cost 97,506 16,296
Traffic
Saving in Fixed Cost 37,387 5,458
Sub-Total 273,134 53,571
Time Saving 59,096 28,336
Non-Diverted Saving in Running Cost 30,504 13,749
Traffic
Saving in Fixed Cost 20,431 10,718
Sub-Total 110,031 52,803
Total . 394,539 141,369
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Appendix 5,1 Stream of Undiscounted Benefit

and Cost by Plan

Unit: 21,000
(1) Plan 2 (2) Plan 3
YEAR BENEFIT COST YEAR BENEFIT COST
1977 1] 0 1977 0 0
1978 0 0 1978 0 0
1979 0 0 1979 0 0
1980 0 99,137 1980 0 99,137
1981 0 155,833 1981 0 155,833
1982 0 72,592 1982 0 72,592
1983 194,956 1,122 1983 197,346 1,122
1984 226,013 1,122 1984 227,267 1,122
1985 257,069 1,122 1985 257,188 1,122
1986 288,126 1,122 1986 287,109 1,122
1987 319,182 1,122 1987 317,030 1,122
1988 350,238 1,122 1988 346,951 1,122
1989 381,295 1,122 1989 376,872 1,122
1990 412,352 1,122 1990 406,793 1,122
1991 427,880 1,122 1991 421,752 1,122
1992 443,408 1,122 1992 436,712 1,122
. 1993 458,936 1,122 1993 451,672 1,122
1994 474,465 1,122 1994 466,632 1,122
1995 489,993 1,122 1995 481,592 1,122
1996 505,521 1,122 1996 496,552 1,122
1997 521,049 i,122 1957 511,512 1,122
1998 536,577 1,122 1998 526,472 1,122
1999 552,105 1,122 1999 541,432 1,122
2000 567,633 1,122 2000 556,392 1,122
2001 583,161 1,122 2001 571,352 1,122
2002 598,689 1,122 2002 586,312 1,122
2003 614,217 1,122 2003 601,272 1,122
2004 629,745 1,122 2004 616,232 1,122
2005 645,273 1,122 2005 631,192 1,122
2006 660,801 1,122 2006 646,152 1,122
2007 676,329 1,122 2007 661,112 1,122
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Appendix 5.2 Stream of Undiscounted Benefit
and Cost by Section (C-3 Road)

Unit: 21,000

(1) Section 1 (2) Section 2

YEAR BENEFIT COST YEAR BENEFIT COST

1977 0 0 1977 0 0
1978 0 0 1978 0 0
1979 0 0 1979 0 0]
1980 0 66,420 1980 0 2,107
1981 0 103,254 1981 0 11,360
1982 0 52,598 1982 0 9,253
1983 137,381 953 1983 14,595 78
1984 158,811 953 1984 16,901 78
1985 180,240 853 1985 19,208 78
1986 201,670 953 1986 21,514 78
1987 223,100 953 1987 23,820 78
1988 244,529 953 1988 26,126 78
1989 265,959 953 1989 28,433 78
1990 287,389 953 1990 30,740 78
1991 298,103 953 1991 31,892 78
1992 308,817 953 1992 33,044 78
1993 319,531 953 1993 34,196 78
1994 330,245 953 1994 35,348 78
1995 340,959 953 1995 36,500 78
1996 351,673 953 1996 37,652 78
1997 362,387 953 1997 38,804 78
1993 373,101 953 1998 39,956 78
1999 383,815 953 1999 41,108 78
2000 394,529 953 2000 42,260 78
2001 405,243 953 2001 43,412 78
2002 415,957 953 2002 44,564 : 78
2003 426,671 953 2003 45,716 78
2004 437,385 953 2004 46,868 78
2005 448,099 953 2005 48,020 78
2006 458,813 953 2006 49,172 78
2007 469,527 953 2007 " 50,324 78
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Appendix 5,3

Stream of Undiscounted Benefit
and Cost by Section

{(R-4 and Related Roads)

Unit: R1,000

(1) Section 3 (2) Section 4
YEAR BENEFIT COST YEAR BENEFIT COST
1977 0 0 1977 0 ]
1978 0 0 1978 0 -0
1979 0 0 1979 0 0
1980 0 24,977 1980 0 10,275
1981 0 51,804 1981 0 20,585
1982 0 26,827 1982 0 10,309
1983 36,268 536 1983 7,854 .79
1984 40,189 536 1984 8,935 79
1985 44,111 536 1985 10,017 79
1986 48,032 536 1986 11,099 79
1987 51,954 536 1987 12,179 79
1988 55,875 536 1988 13,261 79
1989 59,797 536 1989 14,343 79
1990 63,718 536 1990 15,424 79
1991 65,679 536 1991 15,965 - 79
1992 67,640 536 1992 16,506 79
© 1993 69,601 536 1993 17,047 79
1994 71,562 536 1994 17,588 79
1995 73,523 536 1995 18,129 79
1996 75,484 536 1596 18,670 79
1997 77,445 536 1997 19,211 79
1998 79,406 536 1998 19,752 79
1999 81,367 536 1999 20,293 79
2000 83,328 536 2000 20,834 79
2001 85,289 536 2001 21,375 79
2002 87,250 536 2002 21,916 79
2003 89,211 536 2003 22,457 79
2004 91,172 536 2004 22,998 79
2005 93,133 536 2005 23,539 79
2006 95,094 536 2006 24,080 79
2007 97,055 536 2007 24,621 79
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