APPENDIX 8.2-4 PREDICTION OF FOLLUTION CAUSED BY TRAFFIC

1. Type of Pollution Predicted

A Noise

b. Air Pollution

c. Vibration

Roads and Cross-section Design for Prediction

Be _ C"'()

. bc 0-5

¢. Mindanao Avenue

d. Visayas Avenue

Please refer to Section 8.4 for cross-section

design,

Formula for Prediction

For hoise

W

L50 =L, -8-20 10g10"

+ 10 log1o(f‘- »%» tanh'2'ﬁ T

Where, LEO

Ly

%

q
v

R
La

»
L]

e

(3]

*e

L

~) +d ¢+ L1

“Average noise level, (dB(A))

Average power level of é vehicle, (aB(A))
Distance between'sourcé and rGCeivef, (m)
Averagé headﬁay,'(m) t D = 1,000v/R
Average running speed, (Ku/h)

‘Praffic volume, (Veh/h)

httenuaﬁibn due to accoustic shielding,
(dB(4)) |

Adjustment to account for the.road type

and thé height of receiver, (dB(A))



For 4ir yollution

plume Model in case of wind with velocity of

more than one (1) meter/second.

' y = Q xp ( y2 ; | (mz)2 | { (H-z)e}
C(x,y;2) £ e exp (- exp{- exp{ -
(95 20USyS2 25y° -232;2 ]* PLT 2672

'ﬁhereg'C(nyii) Density at point (x, ¥y 2), (ppm)

Lld

X 3 Leeward distance from the emission source,

(n)

.. A

Horizontal distance from X line, (m)

“Vertical distance from X line, (m)

¥ind velocity, (m/s)

-

J
2
Q@ : " pBmission intensity, (c¢c/s)
U
H

Height of the emission source, ()

Sy ¢ Horizontal diffusion width, (a)

$z : Vertical diffusion width, (m)

- yruff ifodel in case of wind in calm
P Q x4 yd]

C(x,y,240) = — _ Y i
T Yo (@™ syP (1) s () 25y° ()

| (H+2)? | (-2)2 |
x| 252°(t) } v oo {' 255°(t) J

Where, C(x,y,z,T)

Dénsity at point (x, ¥, z) T hours
after emission, (ppm)
G

8y i HoPizontal_difusSiOH width T hours after
emission, (m)

Enission intensity, (cc¢/s)

S5z Vertical diffusion width T hours after

enission, (m)

H : Height of the emission source, (m)
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¥or ¥ibration

Lig = & og,g (10310Q) + b+ Ch ¢ Gyt 05

hhere,'L%O : Upper vibration level of 50 percent
range, (dB)

a, bt ¢ Qoefficients determined oy the number
of lanes and average running speed
@ :  o~quivalent traffic volume, (Veh/500

sec. lane) obtairnca by the following
equation:

L : 200 .1

« = Qg v 12%,) x 5t X

4 : Hourly traffic volurie of small vehicle,
(Veh/ur)
“o : Hourly traffic voluze of large vehicle,
(venhthr)
i : hunber of lanes
C4 :  Adjustment value to account for prominent
ground freguency, (dB)
Co : Adjustment value to zccount for the
flatness of pavement surface, {a3)
03 attenuation by distance, (d5)
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APPENDIX 40.1+1

4. VEHIGLE OFERATING COSTS (V0G)

a., Representative Yehicles

Vehicles Type

BASIC PRAFZIC COLDS

Weighted tetail Price (¥esos May 41982)

Including Tax

Light Car, 69,070
" Prémivn Gasoline
"~ Jeepney, MacArthur 59,520
- Diesel
Large Bus 332,990
Diesel
¥ediun Trueck 203,260

Diesel

Pb. Basic Running Costs

cxcluding Tax

52,490
59,550
291,970

498 G0

‘Defined as part of vehicle_opérating.costs which vary
directly with nuaber of kilormeters operatei, this cost
coaponent consist of the following elesents,

i) Puel cost was estizated by multivlying fuel consunp-

1 4

tion (liter/kiloneter) for each representative vehicle
by fuel price {pesosfliter).

ERICL OF ZUcl AND OIL

(Fesos/liter Fay 1982)

7 FUEL | ENGINE OIL®
Diesel Regular Premiun {Cars, Yans Buses &
, ‘ Gasoline Gasolinel% Jeepneys Trucks
P:ice e)wluding 2.51 5.25 5-5?0 8-55 9-95
ax

Custon duty 0.30  0.30  0.30 0.20 C.20
Specific 7ax snd] 0.26 1.5 1.39 0.80 0,80
Special Funds

Energy Tax 0.035 0,190 0.190 0.1%0 0.420
Developzent Tax - - - 0.463 0.463

Price includingir 3,11 5.05  5.250 10.30 41.70

tax

* E830 Motor 0il 10¥ for cars and jeepneys and Nodel KD 90 for

buses and trucks.

— 235 -



ii)

Oil cost was estimated by multiplying 0il consump-
tion by oil price,

FUEL AkD OIL CONSUNFPPION

_ 2UEL CONSUKPTION C1L CONSUMPPION

VEHICLE TYP= - o .
Fuel Type Liters/km | (Liters/1,003 kns.)

Light Car Fremiun 3,10 0.7
Gasoline

Jeepney Diesel 0.09 1.0

Large Bus Diesel 0.24 2.0

Fedium Truck viesel 0.206 3.0

iii) Tire cost was estieated by dividing a set of tire

price excluding the spare tire by tire life expres-
sed in terns of kilozeter. .

Por recapping, the following assunptiens would be
taken, nzmely,

decappin:: norzmally takes place at 855 of the ori-
ginal life and is assumed to extend the tire 1ife
by 50%. The recanping price would be 20% of the
original price, On the average, one rec¢apping per
original tire for comzercial vehicle is assumed,

WEIGHTED RETAIL, PRICE AND LIFE OF DIRES

o (xay 4982)

Jehicl Yo' of Fire Set . ) Tire Lif§
ehicle No. © g PO ~ Frice 2) 1€1,000 %ous _
Type Tires rire size Including Excguaing ' o

| o cox B | NEW RICAFIED

Jeepney 4 6.00-16,6F3 2,458 1,826 | 40 <4

Rus 6 {10.00-20,14p% | 15,028 13,225 | 60 @1

Truck 6 |8.25-20,tPr | 41,79 10,380 | 50 61.%0
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iv) Maintenance and repair cost is divided into:

(1) Labor cozponent is calculated as the required rnusnber
of labor hours per times hourly labor rate divided
by annual operating distance vehicle per annvn and
(2) opare part conponent is estimated on the percentage
of the adjusted vehicle retsil vrice {(venicle price
less tire set costs) divided by annual operating
distance
REQUIREMENT POR MAINTENANCE AND REPAIR
T - T Grit Tost of Lator
vehicle |Spare ¥orts | 5o. of Labor (2/nr.)
Tyove Requirements |° .. -~ Y. > ) Including kxcluding
' % rer “ear Tax Tax
Car 2.5 69
1545 15.00
Jeepney 10.0 200
Bus 8.0 2C0
Truck 2.0 250
v) Distance-related depreciation cosis are calculated
as the distance-related share in percent of the rep-
resentative vehicle retail price, reduced by ihe cost
of the tire set in use, divided by the life tipme Xilo-
meterage. The split of ratio of depreciation cost
into distance and time-related cost are shnown below,
OPEZRATING CEARACTERISTICS
- . 5plit Ratio of
¥ehiele Vehicle Life Oﬁgﬁgziow pepreciation Cost
Type Year 1000 Kus (2000 xas “Distance Tioe
. " Related (3)|xelated (35)
Car 10 450 15 50 <0
Jeepney 7 420 o0 85 15
Bus 8 oo 80 8% 15
Truck 12 540 45 65 35

Source: NPWH KHighway Planning Manval, Vol. 4, 1982
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The total basic running costs per %ilometer is Sux-
zarized in the following table,

RUNNING COST

(Pesog[?ehicle/xm. hay 1982)

FacArthur Large Bus. ted1un Track

COST ITEh Light Gar Jeepney  Diesel Diesel
Cost Including Tax : : E*
?uel 0.5250 50.2?99 1 0.7964 | 0.8086
Lubricant 0il 0.0072 (0. 103 0.0351 - 0.0351
Tire 00,0377 0.0519 G.2442 00,2272
Faintenance: ‘
Spare Parts 0.1129 0.09% - 0.3180  © 0.2978
Lator 0.0618  10.0515 " 0.0579 | 0.0858
Depreciation e ! C :
(Sistance) 0.22%8 0.1161 0.4223 . 0.2209
. — 3
POPAL 0.9704 0.6053 1,8209 : 1.56850
Cost Bxcluding Tax ! - s
Fuel 0.3570 0.2252 ! 0,602 - 0.6%526
Lubricant Gil 0.0060  [0.0086 i 0.079% | 0.0299
Pire 0.0331  }0,04% | 0.2423 °  9,45¢9
fiaintenarce: '
Spare Parts 0.08%6 0.C8%2 I 0.2787 0.2555
Labor 0.0500 10,0500 | 0.0563 | 0.0833
Bepreciation H i o
(Distance) 0.1711 0,0985 + 0437202 é 0.4G77
POTAL i 0.6928  10.5093 . 4.5598 L 1.4180

€. 3asic Pixed Costs

Jefinel as the part of vehicle aperating costs thch

vary directly with operat

tize).

ing, tice (running + yvaiting



i)

Averaye annusl operating hours were assuned as
follows:

ARXUAL OFERATING HOURS

o o - _ o Operating Hours_mk
Venicle Type Fer Day Fer Year
Y ; —
Car {Light) 6.5 2,000
Jeepney : 10,0 2,030
Bus (Large) 10.0 54,000
Pruck (Kediuz) 9.0 2,709
Gource: HKPWH Manual Vol. 4

ii)

iv)

Time-related depreciation costs are calculated as the

‘time-dependent share in percent of the vehicle retail

price, reduced by the tire set costs, zni divided by
the proluct of véhicle life in years znd annual ope-
rating hours.

The time-related depreciation costs per venicle hour

- are calculated on the basis of tihe straight line depre-

¢iation nmethod and no salvage vslue is assurez,
Opportunity Cost of Capital

ihe average capital employed over z vericle's lifetine
is assumed to be half the initizl purchasing costs in
the absence of any salvage value, The calculation of
the opportunity cost is assnzed at 453 of one-half of
the retail pricé including cost of tire set, dividead
by the annual operatin- hours,

Crew cost per pour including salary, allowznze, socizi
benefits and conntission and the crew sizes are zs fol-
lows:

CREV COT

» N QPesolﬁour _Hay 1982)

: ——— DRSS
Vehicle Type Iriver Conducteor .Helper
" Car
Jeepney 3.50
Buses 3.50 2.00
Trucks 3.50 2 X & 22,00
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v) Qverhead cost such as licenses and wotor vehicle
fee,

vi) Insursnce cost per vehicle-houwr is calculated as
the annual presium over the annual operating hours,

vii) Rasic [ixed cost reductioni factor has been assumed
that only 2055 of mini,1/ bantan and 1ight cars
(including taxis) are considered to be in corrniercial
use,

The fleet reduction factors are supposed to eéxpress

the degree at which tine saving due to road improvesent
can lead to productivity and gain in the form of fleet
reduction, fleet reduction factors will ¥ary with the
type ol véhicle, type of operation arnd area,

Fleet reduction can only be caused by road improveasents
which, when taken aggregately would fmply faster round
trips and thus, less time spent in carrying out the
vehicle work in terms of ton-kxilozeters on passenger—
xilozeters.

1t is assuzmed that the utilization of saved time will
probably be-hicher for vehicles characterized by tra-
Jitionally short and frequent trips, such as jeepneys
and comxzercial cars, The calculation of total fixed
cost per hour using the reduction factors for corrmercial
use and fleet use are as follows:

Basic fixed cost = total fixed cost x coznercial
use reluction factor x fleéet reduction factor

The conclusive suarary of basic fixed costs are shown
in the following tables .

4/ Bacsed on the natioﬁwide 0-D survey HESH Manual Veol, &
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SUNMMARY 07 PIXED SO57

_(Pesos/VehicleHour, Fay 1282)

' “Light . arge | Kedium
Cost Item_;_HW*“ Car J:Effﬁey Bus ;. Wruex
Cost Including Tax !
bepreciation (Time) 1.69 0.41 1.99 2.07
Capital Cost, 2.59 1.49 3.32 5.65
at 15% PeBe
‘Crew Gost . - %.50 5.9 7.50
Overhead and Motor 0.28 5.09 8.24 8.58
Vehicle Pee
Insurance .20 1.91 2.56 1.92
20T AL 5.80 10,40 26.71 25,3¢
— - - ——— e
Reduetion <Conzercial Q.50 1.00 1.00 .00
Factor VUse ~Flecet 1.00 0.80 0.70 0.62
Basic Fixed Cost 1,74 9.26  |48.70 | 15.19
Gost Excluding Tax
~ Depreciation (Pime) | 4.28 0.35 478 1 4079
Capital Cost, 1.97 4.26 7.50 ! &.85
at 15% p.a, :
Crex Cost : - 3.50 5.50 ! 7.5
Gverhead and Kotor ! - 3.00 8,00 § 8.Co
Yehicle i :
Insurance % 1.20 1.85 z.58 1.48
TOTAL bonus 9.9 125,92 . 22,60
3 L _—
Reduction Coamercial | 0.30 1.00 1,00 1.00
Zactor Use Pleet I 1.00 0.80 0.70 C.60
Basic Pixed Cost { 238 8.9 |17.58 14,16

2. PASSENGER TIME COS78
Defined as the value

_ of passensyers' time, includine the tice
value for drivers of

private cars.

Time saved is allocated a monetary value for those "at work™
at the wage 1avel while one half of that is applied "to/fron
work"” while time saved on other trip is nol allocated with
any monetary value at all,
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The following table gives the time values, used per
person-hour and per vehicle,

Car

Sriver, Uwner 14,50 7.25

Driver Ctherwise

and fassenger 5.50 2.75
Jeepney Passenger 2.50 1.25
3us Passengor ' %.00 1.50

Source:  Ni%WH Msnual, Vol. &

Based on NFUTIF S5tudy, the average psssenger occupancy was
2.3 for cars and taxis, 2.0 for jéepneys, 2.0 for buses
and 2.4 for trucks.

The Study Tean adopted the Ketro Manila Guter Kajor Rozds
Froject, vouthern Package assumption that owner drivers
are 70% and ezployed drivers are 30%. Using the average
passenger occupancy rate and the perceéent distribution by
trip purposes the passengers time value ver hour per vehi-
cle was calculated as follows:
Cars:

driver owner - driver hired (70%/30%)

Time Value = 291.80 per person-hour (In Work)

= £5.20 per persor-hour (ro/Froz YWork)

Totzal time Costs per Yehicle-hour

Cars;
At Workx : 11,80 x 1 x 0.104
+ 25,53 x 1.3 x 0,104 = 23.68
To/Froz : 25,20 x 1 x 0.325
+ 22,75 x 1.3 x 0.326 = 3,09
Coxposite tine value/car-hour _ = ¥5,77
Jeepneys:
At Work : 22,50 x 9.x 0,066 = ¥1.48
To/Fron Work : .50 x © x 0.I68 = 8.1
Cozposite time value/jeepney-hour 25.62
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Buses:

At Work ¢ 0%.00 x 29 x 0,066 = 25,70
To/3rom iork t 21,50 x 29 x 0,265 = 16.00
Composite tire value/bus-hour 221.75

3ased on the assumptiorn that since the full exployment
of resources snd labor has not yet been rezlized des-
pite the continuing growth of the Fhilipoine econony,
only 505 of the calculated passenger tize value would
be adopted since the savings of tisme in transportation

are not always or wholly transferred to other productive
activities,

NUHBER OF PASSENGER AND TRIP PURFOSE DISTRIBUTION

D [

Aversge Number of Passenger

per Vehicle by Trip Fur-

vose '

In Work - 2.5 O v
Yo/2rom Work 2.3 0 o
Total 2.5 9 2/ > 2/
Trip Purpose Ristribution (%)

In YWork 19,4 6.0 0.6
To/Prom “Work 32.6 6.8 6.8
— L i

Kote: 4/ Including a driver, as owner-driver for 70% and 0%
other than owner.

2/ Ahverage nuaber of passenpgersat work or fo/Froa Work
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TRIP PURFOSE RESEARCH IN QUEZON CITY

Person Q-D ] Ferson Trip Fer Day ()

irip Purpose - rrivate Car Pudlie¢ Transport
In ¥ork 214,068  (19.4) 201,198 (6.6)
To/?rom Vork 358,926 (32.6) 1,116,762 (36.8)
0 School 37,556 (12.5) . 628,259 (20.8)
To Home 224,181 (20,3) 776,571 (25.6)
Frivate 168,028  (15.2) 208,204 (10,3)
TOTAL 1,102,769  (100.0) 3,030,704  (100.0)

Source: MXUTIP, Vol. D-18, June 1981

AFFEAPIX 10,1-2 THE "dl1™ MEPHEOD (APPLIQATIGﬁ 02 3ASIC PHAPRIC
COS?3 OF THE ROAD NEMHORKS WITH AND LIPMOUDT P,
PAIFLCT : ,
The KPWH has developed an applicable set of "d1" vaiues for
~ the estimation of actual traffic €0sts on roaf segments con-
sidering road slements and.traffic conditions at present and
in various impovenent levels, The “d1”™ systen, which only
affects the actual Tunning cost calc¢ulation, simulates the
extra running costs incurred by vehicles opefating on roads
which deviate froém the ideail condition. Such extra costs
are transformed into imeginary road length called "al¢,
whnich actually expresses the extra running costs as a per-
cent over the basic running cost.

dl Value for Roadside Priction Level and Traffic Volure Capacity
Ratio

YCR Kone Light fiediun Heavy
Light Yehicles _
0.05 - - 0-01 0.01
0,10 0.01 0.01 03 0.03
0.25 0,03 0.05 .08 0.11
0.50 0,10 0.4 " 0.26
0.75 0.21 0,26 24 0,45
1.00 0.35 0.50 O 0.65
i.30 0.56 0.59 70 0.91
liecavy Vehicles
0.05 - 0.01 0.01 0.02
Q.10 0.01 0,02 .03 0,04
0.25% 0.0m 0.06 0.10 0.2
0.50 0.13 0.18 0.24 0.30
0.75% 0,27 0,32 0.41 0.52
1.00 0.45 0.50 0,60 0.75
1.30 0,72 0.74 0.84 1.05
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Roadside

Hone

Light

tiediun

Heavy

Priction Level

i

No bulldings or other structures alonr the road
sepaent.

Scattered buildings élong the road on toth sides
or on one side only, 100-2C0 neters between
butldings, VPedestrians observed occasionally,

Continuous residentisl houses slonyz one or both
rosdsides. redestrians observed freguently.

Continuous roadside development within a cobzercisl
district with plaza, church, stores anri shops, etc.
Fedestrians tend to disrupt traffiic fiows By cros-
sing the street at unpredictable points. ‘ravel

speed is usually not oore than 20 xph even at low
traffic volunes.
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APPENDIX 10.3-1 Prirary Commercial Energy Déﬁand,j/
1980~ 1983 and 1987

(nillioa barrels of oil equivalent,

MMBOE)
Actuai Targets", ;zgfagﬁoigg
Ttes 1980 1581 -1982 5983-' 19g7 Tates~ -~
’ _ . 1983-872(%)
Hydro 5.87 6.28 7.78 9.29 15.50  13.9
Geotkeraal 3.6 4,62 5.91 6,68 16.53 25.4
Coal 1.0 4.00 6.25 41.63 22.4a 17.9
011 - 77.26 72,60 72.08 70.33 £3.23 (2.6)
Nuclear - Tell - - 5.C6 =
Xonconventional 0.02 0.37 1.11 1.61 9.33 2.9
Tota} 87.65 84.83 93113 99.%4 122.09 - 6.7
Qil dependence (¥) 88.1 85.6 77.4 70.7 49.0

01l import dependesnce (%)83.8 83.8 72.0 65.2 4h.4

i/ £xcludes the €aergy réQuireaents of the aluminum smzelfer
ard integrated steel w»ill vlants.

Source: HMinisty of Energy

APPERDIX 10.3-2 FETROLEUM PRODUGCT CONSURPTION

(thousand barrels)

Total Cousuﬁptibn Preaiun Gas_oline Diesel
1975 _ 72,425 5.124 13.297
1976 73.200 5.530 14,027
1977 80,124 ' 6.102 14,86
1978 82.981 . 6.832 15.582
1979 85.540 6.652 16.952
19€0 79.959 5.855 17.428
1981 25.224 5.7C0 . 17.787
1082 75.200 5.941 18.585

Source: Asnual Report 1981 MOE



APPENDIX 10.3-3  CO-RELATICH OF TRLDE AlD IMPORTED
YETROLEUH

"7 TTmported
Hinsral Fuels ) Petroleus Producta) Iaport 3) Trade 3)
Lubrieate & Iaportaticas Totzl Balance
Related Hatters

4975 769.9 82.8 3.459.2 - 4.164.7
1976 820.7 97.2 3.5%4.4 - 1.059.8
1977 993.2 134.3 3.914.8 - 763.9
1678  1.020.2 110.4 4 912.2 - 1.207.3
1979  1.285.2 326.1 65.181.7 - 1.%40.5
4980  2.248.4 208.1 2.726.9 - 4.939.1
1081 p.a. 510.4 7.952.0 - 2.230.0
1982 n.a. 8.£C0.0 - 2.250.0
4987 ' 16.257.0 - 1.957.0

4) P08, US ? aillioca. Source: 1987 Philippiae Statistical
Yearbook. &EDA

2) CIF, US8 sillion. Source: Annual Report 4984, MHinistry
of Energy

3) ¥OB. USS Hillion. Souce: 11981 Fhilippire Statistical

Yearbook. NEDA. The figures after 1987 zare obtained
froa the Pive-Year Developaent FPlan.

— 247 -



APPENDIX 10.3-4 FOREIGN PORTION OF PUEL SAYVINGS

(v#$11i0n,1982 Market Price)

PLAN 4-A FLAN 1-B PLAN 2.4 PLAN 2-B

PIRST 5PAGE: (1991)

Total benefit 608.2 608.2 622.7  622.7
Running cost 239.,2 239.,2 247,0 2472.0
*uel saving  146,2 166,2 150.3 150.3
Foreign portion 88,4 £8.4 20.9 90.9

COMPLERION: (1997)

Total benefit 869.4 869.4 902.4 902,4
Running cost 209.8 - 309.8 332.9 332.9
Puel gaving 108.5 198.5 213.0 21%,0
Foreign portion 120.2 120.2 128.9 128.9

Sourc¢e: Table 10.1-1
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APPENDIX 10,3-5 SAVING vs. CONSUKPTION
~ (In thousend barrel)
Saving Plan 1-A 41-B 2-A 2-B
| » () (P D P @ P (D)

Ast Stagel/ 132.6 71,9  432.6 71.9 0.6 69.6 0.6 69.6
completioni/ 475,72 105.0  475.7 105.0 4186.4 116.3 186.4 416.3

Fuel COD- 5’%1 .0 18’585|0 —————————
susption 2/

{(P) Presium gasoline
(D) Diesel
Refer to Table 10,11

S

Petroleum products consuaption, refer to Appendix 10,3-2

APPENDIX 10.3-6 FOREIGN PORTION OF SAVIRG VS. TRADE DEFICIT

(P million)

Porelgn Plsn 1-4 1-B 2-A 2-B
Saving

r) () (r) (D) (p) (p) {(P) (p)
4t Stage 66,41 22.04 66.81 22.0% 70.38 20.49 70.38 20.49

Completion 87.97 32.19 87.97 32.19 93.30 35.64% 93.30 35.04

Trade = - - - - - - = 49,125.00 - -~ - - - -
deficit 1/

V.S, 31 ¢ 88.50
4/ Refer to Appendix Tadble 10,3-5
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