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38-28 Travel Time Curve and Velocity Profile {Nueva Era Dam)

3B-29 Travel Time Curve and Velocity Profile (Nueva Era Dam}

38-30  Travel Time Curve and Velocity Profile {Nueva Era Dam)
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3B-32 Location Map of Geological Investigation for Diversion Dam Site
3B-33 Bore-hole Log at Madupayas Diversion Dam Site

3B-34 Bore-hole Log at Tibangran Diversion Dam Site
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3B-36 Geolagical Map at Palsiguan Dam Site

3B-36 Geological Profile at Proposed Palsiguan Dam
3B-37 investigated Site for Embankment Materials
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3B-39 Results of Soil Test (Manaois)
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3B-41 Results of Soil Tests (Manaois)
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38-44 Geological Profile of Proposed Dam Site (Madupayas and
Tibangran Diversion Dams)

3B-45  Geological Column of C-79, facay
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3B-48 Observation of Groundwater Table
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3B-49 Representative Soil Profiles of Each Soil Series in the Project Area
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38-53 Present Land Use Map (Badoc-Sinait, Pinili and Madupayas Areas)
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3B-59 Land Classification Map (Nueva Era Area)



3B-60 Land Classification Map {Batac-Pacay Area}

3B-81 Land Classification Map {Badoc-Sinait, Pinili and
Madupayas Area)

3b-2 Farm Management
3D-1 Farm Labor Balance
3E-2 Present Electric Demand Supply {llocos Region)
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3E-2  Performance Graph for 1879 (Bantay Sub-Station)
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48-2  Result of Cylinder intake Rate (No.1)
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4B-12 Drainage System in the Paddy Field

4B-13  Diagram of Run-off Capacity in Paddy Field
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Appendix 1-1
age

Data List Used for Feasibility Stggglj

A. Climate and Hydrology

1. Meteological Data (Lacag}, 1974 - 1979
2. Water Level Record Observed at Baybaytin
3. Tropical Cyclon

B. Geology

r

4, Groundwater Observation Records in the Right Bank Area of
Bonga River

5. Mechanical Tests of Dam Embankment Materials
6. Geological Data of Proposed Nueva Era Dam Site
7. Seismic Prospecting Data of Proposed Palsiguan Dam Site

8. Geological Data of Madupayas and Tibangran Diversion Dams

C. Irrigation and Drainage

9. Topographic Map of Project Area and Its Vieinity (1/50,000)
10. Topographic Map of Project Area (1/4,000)
11. Communal Irrigation Systeﬁ in the Phase II Area
12. Existing Pumping Irrigation
13. Communal Irrigation System along Palsiguan River
14. Phisical Soil Test for Planning Upland Crop Irrigation
15, Water Management of Selected Crops
16. Tide and Current Table, Philippines 1980

D. Agriculture and Soil

17. Regional Development Investigation Program, 1981 - 1985
18. The Philippines Virginia Tobacco Industry
19. TUPLB - PVTA Annual Report

20. Comparative Input, Qutput and Financial Data for Cotton.,
Paddy, Burley and Tobacce, etc.

1/: Data listed in Phase I Feasibility Study Report, Appendix, 1978
are not included in this tabulaticn..



21.
22.
23.

24,
25.
286,

27.

28.
29.
30.

31.

Appendix 1-1
Page 2

Annual Report (1977 - 1978) for PCC
Soil Report 59, Soil Survey of Ilocos Norte Province, Philippines

Fertilizer Recommendation for High Yielding Variety Rice and
Others

Master List of Tobacco Farmer (Ilocos Norte)
Extractions From the 1971 Census of Agriculture, Ilocos Nortie

Soil and Land Classification Survey (Palsiguan River Multi-
Purpose Project)

Soil Map (Batac-Paocay Area, Badoc-Sinait Area and Nueva Era
Area)

Present Land {se Map at Project Area
Land Classification Map of Project Area

Field and Laboratory Soil Characterization by the Nine Test
Pit Sites

Laboratory Test Results of Palsiguan Project, Phase II Master
Pit Samples

Layout of Facilities and Cost Estimate

32.
33.
3y,
35,

36.

37.
38.
39.
40.
4l.

Earthquake Data of Philippines prepared by PAGASA
Cost Estimate of Magat River Multi-Purpose Project
Cross Section Survey Map of Palsiguan Dam

Design Criteria for Irrigation Canals, Drainage Canals and
Appurtenant Structures

Topographic Survey Map of Sample Area for Planning On-farm
Facilities

Statistical Data of NPC Operating Plants

Financial Forecast Ilocos Norte Electric Cooperative Inc.
Single Line Diagram, Luzon Grid

Unit Cost of Labor and Material prepared by NIA

Estimation of Construction Unit Cost

Agricultural Economy

42,

3.
L,

Five Year Regional Grain Industry Development Plan
(1978 - 1982), Region I.

Statistic of Employment
Rules and Regulation of the NGA



45.
46,
47.
48,
49.
50.
51.
52.
53.
54,
55.

Presidential Degree, No.175

Philippines Water Code

The Ilocos Norte Socic-economy

Fertilizer Recommendation

Restricted Pesticides in the Philippines
Masagana 99, Rice Culture, 16 Steps

Improved Cotton Republic Technology, 1973 - 1980
Masagana 99, Bulletin Volume 3, No.3
Implementing Guidelines of the Cotton
Supervised Credit Finance Program, 1979

Mongbean, Community Situation Report, 1979
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Table 2A-1 Philippines Population

- in thousands -

Year Population
1948 19,234
1960 27,087
1970 36,684
1975 42,517

Source: Long-Term Philippine Development

Plan up to the year 2000.

Table 2A-2 Employed Persons

- percent -

1360 1971 1975

Oct. Hov. Aug.
Agriculture, forestry,
hunting & fishing 61.1 50.4 53.5
Mining, manufacture,
and electric etc. 15.4 15.7 15.2
Commerce, transport
and service 22.8 33.9 _31.0

Total 100.0 100.0 100.0

Source: Philippine Statistical Yearbook, 1977
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Table 2A-3 Gross National Product
- in million pesos -
1975 1976 1977 1978
At current prices iiL,265 132,712 152,693 171,940

At constant prices

7,27
197 68,530 72,718 77,279 81,961

(1767 126y(" 1/ gy (17871045

6.1%

ae

Annual growth rate 6.9% 6.3

Source: The Naticnal Income Accounts,

CY 1975 - 77, (Y 1976 - 78, NEDA.

Table 2A-4 Gross Domestic Product at Market Prices

- in million pesos -

At Constant Prices of 1972
1975 1976 1977 1978

1. Agriculture, Fishery

and Forestry 18,218 18,671 20,646 21,633

2. Industrial Sector 22,680 24,904 26,821 28,546

2. Mining and 1,445 1,491 1,742 1,777

quarrying
b. Manufacturing 16,537 17,481 18,793 20,066
¢. Construction L,iol 5,254 5,575 5,953
d. Electricity 607 678 711 750
3. Service Sector 27,453 28,387 30,017 31,914
a. Transport 3,277 3,875 4,050 4,276
b. Commerce 15,056 14,9989 15,953 17,047
c. Services 9,120 9,513 10,014 10,591

Gross Domestic Product 68,361 72,962 77,484 82,093
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Table 2A-~5 Distribution of Gross Domestic Product
by Industrial Origin, CY 1976 to 1978

- in percent -

At Constant Prices of 1972

Industry 19757 1976”7  1977"  1978P
1. Agriculture, Fishery and
Forestry 26.6 27.0 26.6 26.4
2. Industrial Sector 33.2 34.1 34.6 34.8
a. Mining and quarrying 2.1 2.0 2.2 2.2
b. Manufacturing 4.2 24,0 24.3 244
¢. Construction 6.0 7.2 7.2 7.3
d. Electricity, gas and
water 0.9 0.9 0.9 0.9
3. Service Sector 40,2 38.9 38.7 38.9
a. Transport, communication
and storage 4.8 5.3 5.2 5.2
b. Commerce 22.0 20.6 20.6 20.8
c. Services 13.0 13.0 12.9 12.9
Gross Domestic Product
at Market Prices 100.¢ 100.0 100.0 100.0
r. Revised p. Preliminary

Note: Details may not add up to totals due to rounding.
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Table 24-6 Annual Growth Rates of Gross National Product,
National Income and Gross Domestiec Product
by Industrial Origin, CY 1976 to 1978

- in percent -

At Constant Prices of 1972

Industry 1975-1976° 1976-1877° 1977-1978P
1. Agriculture, Fishery and
Forestry 8.0 5.0 4.8
2. Industrial Sector 9.6 7.7 6.4
a. Mining and quarrying 3.2 16.8 2.0
b. Manufacturing 5.7 7.5 6.8
¢. Construction 28.1 6.1 6.8
d. Electricity, gas and
water L.y k.9 5.5
3, Service Sector 5.5 5.7 6.3
a. Trasnport, comnunication
and storage 8.6 4.5 5.6
b. Commerce L.6 6.4
¢. Services 5.9 5.3 5.8
Gross Domestic Product
at Market Prices 7.5 6.2 5.9

I
i
I

r. Revised p. Preliminary
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Table 2A-7 Gross Value Added in Agriculture, Fishery and Forestry
by Industry Group, CY 1976 to 1978

- million pesos -

At Constant

At Current Prices Prices of 1972
r r P T T p
Industry Group 1976 1977 1978 1976 1977° 1978
Agricultural crops 23,327 26,641 28,639 12,069 12,707 13,336
Palay 6,254 7,272 7,321 3,395 3,813 3,999
Corn 2,320 2,803 2,715 1,240 1,336 1,382
Caconut including copra 3,100 3,756 4,058 1,437 1,327 1,329
Sugarcane 2,548 2,118 1,990 1,640 1,344 1,175
Banana 2,239 2,624 3,200 1.402 1,733 2,053
Other crops 6,866 8,068 9,445 2,955 3,154 3,398
Livestock 2,860 2,052 3,320 1,740 1,808 1,871
Poultry 1,481 1,780 1,957 968 1,057 1,207
Fishery 6,368 7,474 8,473 3,300 3,491 3,655
Forestry 3,305 3,741 4,737 1,594 1,583 1,564
Gross Value Added in
Agriculture, Fishery
and Forestry 37.341 42.688 47,126 19.671 20,646 21.633

r. Revised p. Preliminary
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Table 24-8 Average Annual Total Income, by
Region and by Area, December 1975

- pesos/family -

Ave, Income

from All Area
Region Sources Rural Urban
Philippines 5,456 7,934 4,355
Region I 4,824 6,766 L, 395
IT 4,999 6,853 4,763
III 5,016 6,494 4,417
v 9,714 9,714 -
IV-A 5,039 6,623 L, 420
v 3,937 5,2uL 3,669
VI 5,582 3,328 4,734
VII 5,110 7,141 4,379
VIIL 4,848 5,929 4,622
IX-A 4,028 6,445 3,669
IX-B 5,236 6,665 4,985
X 3,652 5,634 3,213
XI 5,681 9,331 4,460
XII L,eM 6,050 4,432
Note : Per capita average income

Philippines: 894 Pesos, Region I: 778 Pesos
Region IV-A: 1,592 Pesos

Source: Special Release

Office of the Executive Director, NCSO
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Table 2A-9 Trade Value (F.0.B. Price)
- million dellars -
1972 1973 1874 13975 1976
Export 1,168.4 1,837.2 2,725.0 2,294.5 2,573.17
Inport 1,333.6 1,5986.5 3,143.3 3,459.2 3,633.5
Balance ~ 165.2 240.6 - 418.3 -1,164,7 -1,05%.8

Source: Foreign Trade Statistics of the Philippines.

Table ZA-10 Exports Value

- million dollars -

1975 1976
Sugar , 580.7 429.2
Coconuts oil 230.3 - 298.7
Log i94.1 203.4
Copra 172.3 49,7
Banana 73.1 75.6

Gross Value 2,294.5 2,573.7




Appendix 24-1

Page 8

*Z86T - 8L6T MdW ‘uerd juswdoTsasg eurddrTTyd JE2A-9ATJ :aoanog

SydoM OTTANd 3O AJASTUTH :MAH :/h

UOTIBAISTUTWPY SBTITTTI J9IBMN TeDOT VNAMT :/E
wa31s£g sfedomeg puB SNJIOM J23eM uejTTodoaisi :SSMR /e
*POPNTOUT 1ou WalsAs eiep or3oToapAy Fo junowy /T

0° 1T z°z L2t 0z 0°'2 5°g L°E §°¢ § welsAs eieg otToToapfH -AI
956°¢ 86Tt GH8'T h9h 8B¢ 0LE 82¢ 862 Tetoutacad °g
BLE Th 86L 11T Z91 GGT ZLT 66T BITUBH OI19Q 'Y
Oh hEE h BEZ'T wny°g SLS 0G5S §Z¢ 00% heh & foajue] poold "III
0SZ°¢ 088 086 00e 052 00z 0ST o}:] sEutadg pur s{Tey
ueTsSalay ‘h
062°T QGE £45 0ST 0zt HIT 60T 08 /o (MdH) syaomasiey g
9h D0OR*Z 055 ESH T ooh 0SE 00E 052 €ST  ,z(VONT) syaomasaey °Z
T09*g 909 L88%h 048 EL6 LLOST  ZHT'T G658 & j7SSHH T
Oh ThE 6 950  €£68°4 069°T €69°T T69°T TG9°T 89T‘T o8rasmog
pue £7ddng asaem -IT
Gh ohL TT LSS  Z98°TT nsS‘¢  GhS*Z  §TS‘%  6I2°C  6T0‘EZE uoT3e8TadI ‘I
§T9* 9z ZS8°S  B6E°ZE 6T8°H BBLt TLE'H  0BE*h  T8O9°cd \mﬁmpoa puRad
1usucduoy L8-E€86T L8BT Z8-8L6T Z96T T86T 086T 6LBT 8L6T B T
28ueyoxy Te3OL TE310L
u3t1sJd0g
afeaaay

(seotad gLgT 1P SARTTOP Sn/sosad Jo SUOTTTTW UT)

L8 - E86T pPu® g8~ 8946T “siuswaarnbay juswiseAu]

TT-¥Z °TqEL



Appendix 2A-1

« Page 9

0°'s

6°¢

9§81

*ZBBT - 8L6T °°VQIN-S¥dd ‘ueTd iuswdorsasag eurddiTTyg Jeak-satd :90anoY

-uoT1dunsse Mol oy} sesn Teas] uorieindod jeSael eyl ‘pasn sT uoridunsse wnipsu 8y} YSnoyITY:i/T

0°§ LR

6°¢C 0°¢g

$°9T 0°6T

g'e

0°sT

£°TT 08S°0T 2T6°S  £9Z°§

B°€ 2G6L°C LST°¢  GS0°‘e

6'Z €06°GS 9QZ0°¢S LSG°0S

S HT S6L°EEY BLSCLOZ £60°997

0°4 6L8°H9T H1Z°2TT 206°E0T

23BWTISH o

£89°h  GBT°h  9GL®Ee  9LE‘e (ssotad
jusaans 38 sosad Or1)

awp eitded asg

866°T S4BT  96L°T gaL'T (zL6T Jo seotad
jupisuco 1® sosad ur)

dng eitde) aeg

LET®6h BTIL Lk 0GE°9H 8ZO°SH (uot3dunsse
unTPaW “sSpuesnoyl ur)

\MEOHPmasmom TE10],
LTE*0EZ BBT002 QL0 HLT 620°2ST {saotad lusarnd e
sossd UOTTTTW UT)

ionpodd TEUOTIEN SS0d9

902°96 HtGEh°68 0GZ €8 ©08°LL  (TLBT FO S9OTAd JURLSUOD
1e sosod UOTTTTW UT)
lonpodd TBUOTIEN SSOJI9)

£8BT
€861

-¢86T

T86T

TE6T Q86T
086T BL6T

6L61
8LBT

BLET L8BT 28671 1861
LLBT

0861 BLET gLb6T SLLBT walr

(3usoasd)

soiey Yimodg Tenuuy

(sosad UOTTTTW)

anTeA

LB8BT PUB Z8-LL6T
N9 eatde) asg pue *uoTierndod *1onpodd TRUOTIBN SSody  ZT-v¥Z 9TqEL



Appendix 2B-1

Page 1
Table 2B-1 Annual Growth Rate of Population
Annual
Growth Rate
1960 1970
1960 1970 1875 - 1970 -187%
(%) (%)
Ilocos Norte 287,333 343,427 371,724 1.8 1.6
Phase I
Dingras 28,308 22,751 25,530 (-)2.2 2.3
Espiritu 9,972 11,671 12,434 1.6 1.3
Marcos 9,406 9,804 0.8
Nueva Era 2,803 3,413 3,608 2.0 1.1
Solsona 12,043 12,803 14,142 0.6 2.0
60,044 65,518
Sub~total 53,126 (50,638) (55,714) 1.2 1.8
Phase II
Badoc 12,210 19,000 20,805 4.6 1.8
Batac 27,139 33,114 35,230 2.0 1.1
Pacay 13,189 15,218 15,994 1.4 1.0
Pinili 16,472 12,231 12,74l 1.5 0.9
Sub-total 63,000 79,543 84,770 2.4 1.3

Source: 1975 Integrated Census of the Population and its Economic

Activities Ilocos Norte, NEDA
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Appendix 3B-1

FIGURE 3B-1 CLIMATIC MAP IN THE PHILIPPINES

LEGEND:

Type | — Two pranounced seasons:
dry from November to April
wet during the rest of the year

Type Il — No dry season with a
very pronounced maximum
rainfall from November 10
January
Type Il — Seasons not very pronounced,
% relatively dry from Navember to
April: Wet during the rest of the
’ year
@ Type [V — Rainfall more or less

distributed throughout the year
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Year

1949
1950
1851
1952
1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964
1965
1986
1967
1968
1963
19790
1971
1972
1973
1974
1975
1976
1977
1978
1979

Hean

Percent
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3/ Data were interporated by applying monthly mean ratio to Vigan, Ilocos sur.

Page 1
/
Table 3B-1 Monthly Rainfall at Laoag, Ilocos Norte —
{(Unit: mm)

Ury Seasan Wet Season Dry Season
dan.  Feb, Apr. HMay June — July  Aug.  Sept. Oct, Nov. les,
A aa - 11,9 3ud.4 321.6 0.8 7)7.6 357.1 19.8  3L.2

1.3 3.0 1.8 196,5  267.7  797.6  666.8  202,4 36,3 7.4 -
1.5 0 0 10,1  510.8 2824  799.1  508.6 116.8 10.4 1.1
0.5 0 3.0 122.8  3ll.s 300,0  S?3.1  199,5 10,7 A43.5  N.6
0.3 1.3 0 276.6  579,2  216.5  TI5N  199.4  TF0.8 147.3 146
10,1 0.5 16,0  12.5  357.9 98.9 566,80  4B1.9 86,8 103.% 1.0
1.0 6.3 0 4.7  281.0  355.6  965.6  123,3 49,6 35.6 6.l
32,7 2.1 67,0 66,2  181.6  296.6 553,89  §23.2 120.2 12.2 0
0 0 0 117.0 712.6  113.2  511.8  389.2 53.9 BY.8 2.9
0 4.l 0 143,8 6944  397,9  264.8  281.7 64,0 0 0
3.1 1.0 B1.6 64,4 B7.2  287.3  602.7 1704 45,4 138.7 0.3
1.5 o 4,1 266.9  121.3  295.%  699.0 80.7  72.4 0 0
0 0 0 101.0  529.5 1,306.8 921,3 352,6 6.6 6.9 2,3
3.6 0 0.8 22,3  282.0 1,252.39  914.6 B9.7T  20.1 14.5 o
0.6 o 0 10,7 1,134.5  369.7 76,2  62B.0 6.4 0.9 43,7
18,3 0.7 0 38,1  304.1  139.6  648.4  601.5 104.3 BB.4 120.5
0 0 4,6 250,3 582,27  395.4 2090  393.6 T.5 452 2.0
0 0.3 0.3 217.4 49.8  122.8  H17.8  600,5 15.6 194.8 4,3
0 o 122.9 210.5 1,082.7 231,31  727,1 2336 220.3 36.1 c
0 1.0 © 6.8 254  108.3  582.4  9l4.6  H9T.4 244 a 0
9.4 2.8 4.9 0,8 215.8 327.6 7337  328.7 1,007.3 115.6 12.8 0
0.5 b 0 7.1 el.s  481.0  217.5  &94,8  438,6 77.3 27.9 27.3
0 6.2 0 0 37.2  140.2  269.7  344,0  590.1 “95.5 27.5 B5.1
1.1 l.e 0 2.8 94.3  323,.5 1,856.8  303.8 4.2 0.3 0.5 o
0 o 0 12.7 22,2  164.3 320,00  218.2  564.7 376.5 49,2 o
0 0 0.3 285 1254  424.3 25,5  988,8  454,0 M94,0 118,3  M.5

0 0 o 12,2 55,7 3754 175,73/ 17,9 65.6 132,6 o 5.7
0 0 0 2.3 262.3 2841  2Ii,1  173,3  154,7 63.n  11.8 0
9,6 0 ¢ 20,4 33,2 1890 456.8 627.3  619.8 0 86,0 0
0 o 0 5l.6 119.0  429,2 227,84  u43,7  259.1 107.2 41.5 o
0 0 0 ,15.9 470.7 95.0  525.1 494,88 1144 79,6 17.3 6.0
3.1 L3 1.7 14 1221 39,0 315.3  53B.4 373.7 11,0 AY.6 11,6
0.2 9.1 0.1 0.7 6.1 8.8  20.6 266 18,5 5.5 2,2 0.5

Hote: 1/ Observations have been made at the Lacag Airport and records are compiled at PAGASA.
2/ Yo record

Total

2,360.8
1,519.1
2,381.8
1,737.4
1,198.0
1,856.7
2,051.4
1,840.6
1,442,
1,561.4
3,245,3
2,609,1
2,271.2
2,084,
1,289.9
1,724.9
2,873.5
2,160.3
2,759,4
1,853.5
1,984.3
2,224.1
1,726.0
2,663.6
1,635,8
1,163.0
2,032.5
1,679.1
1,818.8

2,015.8

100



Appendix 3B-2

Page 2

0Lz Tenuuy
LLARTA S°9¢ hLg AR A tLe L' LT 2°68 T°62 T8¢ h'ge G <S¢ ' he ueay
07462 0°L2 0" L2 0°BZ 0 LE 0°6Z 0°6¢ 062 0°62 0" LT 0°g2 8*ha BLBT
092 0°92 0°62 0°ge G'8¢ 0°82 062 0°62 0'62 0 Le 0'g? A 4 8L6T
£°%8d §tag 8° LT £ LT 8°LC L 9T T°0GE f'0E 0° 6 5§92 0-s2 L*82 LLBT
T°9¢ 0*9g 67L2 6°L2 9 Le 8" L2 £°9¢ g8°82 §°8¢ £°LE 8" he L he 9461
g8 e 5°9¢ £°82 §"8¢ T°L2 $°8¢ L° 82 Z2'0¢€ T 6¢ £T LT w°gd LA S46T
1°9¢ 9'92 LA h*Le 2 L 9 82 842 0°62 6" LT L7582 8°he £'EZ h4BT
T°9¢ 6°92 9° LT 1782 7' LE 0°8¢ 0'6C 0 oe 2768 6°9¢ £°g9¢ 0762 ELBT
0'gg T4 ¢'82 h'Be N4 A XA T°6e S'62 G°8¢C §°5¢ [ART4 PR 1A TLBT
0° 92 ¢'9g 042 tTLE g Lg S'LE 0B 0 62 §*LE 8°g2 g'S8¢ 9°ed TLET
9°9¢ £ Le 9" LE 2TLT STLZ E"BC 6742 9° 628 g°8¢ 0° L2 L™ he 9 he 046T
8 G2 £°9Z 0°L2 HTLe g9°LC 6" LC 6°8¢ £'6¢C T-82 IR TA w°he 8'he 6961
' ke 9°9¢ 9°9¢ h'9g 092 0°82 8°82 9 8¢ L L°'8C S A B'E€C 896T
0" he c"8¢ t 9z 0" L2 g'Le 6 L2 L h*8¢ hoLe 092 h*he h hi LY9BT
0°9¢ 6°9¢ £°LE < T L L2 T 82 §°82 S8 £°BC L*92 6°82 L™ e 9961
LT 0Le T L2 £'LT 9" LT ttLE h'LC g 8¢ L' Le L°S¢ 6" he 6 €€ G96T
g he £°9z €°LC tLE 1" L2 6°LE 6° LS A Y4 6L z°92 2798 6'se 96T
L°GZ L9e T° L2 9L '8¢ A XA 2 Le B°82& s 9e 8 he 8°¢€2d 5'¢e £96T
L Hg L'9g h'Le ST Le £°L2 g L2 h'8c¢ 1762 L L §°gg L'EC 6 EZ C96T
AT 4' 98 8'92 L792 692 htag 6" L2 6°8¢ T°€2 §°9¢ £ he £'€d T98T
£°8¢ £°92 £ LT S ic L R4 Z°8¢ h'8¢ 7762 G882 9°9¢ #7982 £78¢ 0961
€9z LT 892 " Le ¢ L2 8°LC (ST G 62 8 LT 0°LZ L™GC G EC 6S6T
g8°he 5°9g 9L Z LE B L2 97 L2 h°LE h 62 282 292 h he 6°'hZ BSBT
S°S¢ T4 w LT 042 8'Ld 8 9¢ 0'8¢ S"BZ Z° 8¢ 8 92g £ ke 0°se LSBT
A 14 ot Le Z°LE 5°9g T°LE 9 LT 08¢ FAR T4 282 w92 L he h”hE 956T
S €T 9*g¢ ¢ LT 6°LE T LE ST4LT T-82 0 6C 0°82 §'5¢ t he L™ heg SG6T
w82 LAR=T4 8°9¢2 0° 42 9" L2 T'82 0°6¢ L°BZ 98¢ 84T 6°GZ 1°S¢ he8T
LAR:TA 0°LL L LE AN R4 §° L2 L LE 9°8& 9*8¢ T8¢ T°ie 8°64 8" he ESET
092 €92 t°8¢ h* L hLe h°82 6°62 g°62 H'TE 042 0°9¢ 2°9zg ZS6T
2'9¢ 9°LZ h' Lz h'ie R LT 9 LE B LT t- 82 £°8% £°ag L 4g 3 he 1861
L*he T8z ¢ Le ST LS T°LE T L2 6°LC 98 ¢ 8¢ 0°9z £°'92 6"he 0567
L°S8¢ 5°9¢ " LE 2 LE 9" Ld 082 682 £°62 0 82 h°9¢ 1°S¢ B ET 6h6T
*29q *AON ‘3100 »1dag *3ny ATnp sunp Kep cady Taely A EX ‘uen Jdes;
(Jo  F3TUM)

uctieag Beoeq 1F adnivdedwal ATyiuocy ueay

¢-9g a1qelL



.ﬂmﬂcn—_ﬂ«

o L 5. T2 58 98 T8 8 hi 1L 1L ZL 5.  Ussq
ol L9 gL 51 6L 8 08 LL L 69 69 TL 69 BLET
=g, 19 aL 8L 48 98 18 08 €L €L 2L SL 69 8L6T
Els LL 9 08 88 8 78 8L eL L 89 oL 5L LLBT
g fL. gL 08 98 he £s o8 z8 T2 oL g9 g9  9.8T
< L el €8 08 £g 08 z8 L L9 L L TL  SLET
LL 6L 8 8 L8 9z T8 1L az L zZL LL  hLET

69 8L 08 8 98 48 8L 0L oL 89 zL gL eLBT

fi e hL 18 g 68 6L he, 89 L9 ¢ nt  ZL6T

i 9L z8 ag hg €8 z8 he 1L ag oL eL  TLBT

8L 8L hg L8 98 18 08 i 1L zZL L gL OLBT

T2 zi 8L 98 e 8 z8 el 2L S LL LL  696T

hi, 59 L 58 98 £8 az £l 69 hi oL ZL  896T

ZL fL 08 S8 L8 £8 8 St LL L 89 TL  L96T

08 £ fiL 18 w8 z8 8L gL ZL ZL £l 54  996T

1L L i 8 7B €8 38 hi L oL zZi 69  S96T

9L aL 08 o8 58 28 08 gL ZL 69 89 4 h9ET

gL fi ZL L8 z8 08 z8 L 69 69 £9 L9 E96T

89 gL LL 58 ag 88 18 8L oL zL aq 1L 296t

al. 9L 5z L8 88 88 £8 8L ZL EL L 89  T96T

oL gL SL £8 g8 €8 18 St Z4 L 69 aL  096T

fiL he 3L £8 ag 48 08 HL ¢ 89 s 9L 6861

9L L z8 38 58 ag L8 SL L he. 6L 84  8G6T

18 9z 08 ag 98 18 18 i zL L gL hi LSBT

fL L 08 L8 68 g 18 8L zL i L 5L 9861

L 5L 08 L8 88 8 8 8L L zL SL 0L  SSBI

69 8L T8 (8 98 £8 6L €L 9L 0L SL 8L  hGBT

fl. z8 18 L8 g8 58 z8 6L T2 L €L gL €GBT

08 08 8L LB 88 18 8 aL T4 T ze aL 2561

gL oL 6L 58 8 <8 08 £9 9 oL oL 9z TS6T

L a9z 8L 89 88 08 68 9. e gL SL w  0S6T

9L L8 z8 88 58 8 8L L 0L 89 oL ZL  6h6T

“asq * AON * 100 *1dsg *3ny ATnp sunp Aey rady CIBR ‘qei ‘uep Jeaj

(% :3Tul) uor1elg BEOET 1B AITPTUNH DaTieTad ATyluoy uesy  g-H¢ 2TdBL



Appendix 3B-2

Page 4

paooad oy /T 9310y

N H N V] S M3 S MS d 3sd N MNN 6L6T

N N dN3 aNg S MS S S S IBN N N 8L6T
ANN N N S 3 Hs a S MR ANN MNN N LLBT
N = 3 MSS b N MSS N MNM N INN a 9LBT

N NN N 3N s M85 3 K} 3RN i 3 N Si6T
MNN MANN N ANN 5 N3 M58 MNN MNN MRN N MANN Hi6T
- - - - - - - - - - - - €L6T

- - - - - - - - - - - /i TLBT

N N NN M3 ANN MSH as M3 N d N JNN TL61

N N INN aN3 MSS MSS M3 MN N N N N 0L6T

N an MN MSS MS MSM M MS MNN SNM MNN N 696T

i INN INAN N M55 ) MSA M3SS MNN N N N 8Y9BT

N N MNN N M3 S MS MS MNM N N N L9BT

N 3NN N i MS MS MSS MBS N MNN N N 996T
JNN N aN N M8 N MS Ms MN N 3 N S96T
N N N S N MS S MN ol N N N w961

N N N M8 N MN 3 M N N N N £96T

N d N MSS AS S M8 N MN N N N 29671
ol N N MSS 4SS M3 M3 MNN MN N N N T96T

N MHN N MSM MSS S S MNN N MN N N 0961
N M5 N MS M5 S M5 NSS M N N N 656T

N ! M MS MSS MSH NS S | N N N geel

N N N N MSS 3 BN MS HHNN N N N L56T

N INN N M8S aN3d MN 1! MNN s MNN N N 9561
an ANN N 3NN MS M8 MS MN N N N aNN 5561
N ns 3NN M3 Mg MS MS MNN s MHNN aNN JNN ST

N N s e M35 M3 MS MNN MNN N JNN N ES6T
NN dNN INN as M3 M35 M55 3 N N N N £G6T
3NN N M Ms S S MSS MSS MN Ms N INN TS6T
MN MN aN ot MS NS M8 MS MN MN N dNN 0G6T
*Dag * AON *10Q *ydag - 3ny ATnp sunp Aey cady T 2B “qod Tuep Jeat

UOTIE1S BEORT 1B UCTIDAJITQ PUTH ATYIUOH UBSN  h-gE€ STIRL



Appendix 3B-2

Page 5

s

f9 (53 09 Lo 79 BS 0s e§ €5
i €9 Zs 4 i’ tl 74 Th Th Th
BS &S h9 Bt 8h 84 Th Th £9 [AS]
gt 99 Z8 £9 =3 £8 1543 th gh 6¢
+S (A (A BS zs Bh hi £9 LS Bh
6§ 9s 9t 8 9S BE Zs 99 A Th
6% BTT 81T 9§ cL A A 94 as 6%
L9 0L TTT LE Th 8L h§ hh Th £h
hh th Eh 8 s 59 L9 LE Th 8t
99 €S Qg9 LL 99 88 9g BS T9 T9
09 8% gh he €9 19 h9 15 99 85
€9 99 €5 LL €9 00T 09 09 et 0§
8h 09 Lh LET 88 88 £9 h3 9g 158
£9 99 REAS 154 £9 9z 90T hl 88 £9
09 TL TL £9 Li on TL hL 8% £9
09 59 LE 79 €9 SHT T4 as LE 09
8§ 0s 2§ 06 ALY Ze 8% Al Le 95
TS 9 ES oL Oh £9 (813 A E9 ES
08 TS T9 C9 S0T 08 §s TS £9 09
h9 k| 84 84 99 9 h £S 95 £9
89 £§ 09 8t 6L 8¢ ag ] T8 s
85 08 a5 8t hg Lh 8h ER 09 BS
0s 85 ES G Lh 09 B8h TS 8H 85
0§ 8S 0s og 8s Li 08 TS TS gh
55 gL 19 s§ 0B 84 Lh he A 8h
Sh 85 et hg gt oh Bt B BH 8h
€5 L6 95 gh 00T [ 95 ch Gh 9g
BS BOT A 1s Li cL 48 0s 18 Lh
gs 93 gf T4 TS £8 £S 0h 8t 0§
€5 Sg Sh S0T h9 LTIT ho ho )] 8
Ss 0s T4 TE t9 ZL cL 6E 94 Sh
*08( *AON *100 -1dsg *dny Arnp sunp Lep cady S =T
(ay/wsy  :3tup)

uctTiexs Seow] 1@ peads puty wnurxey ATYIUOK

S-4g =TqeL

9% Zs ueap
B89 trh 6L6T
69 gh BLBT
el 6% LLBT
£h 9g 9LBT
hg a5 SLBT
as A hi6l
gh FAS] CLET
84 LS CLBT
09 a9 TL6T
8t €9 0486T
TS 84 6961
09 9g 896T
Ll €9 L96T
1§ 95 996T
St €9 G96T
95 ch H96T
T2 gh E96T
19 Bg ¢96T
as 19 T96T
9s w9 0961
ag h9 6561
h9 98 8S6T
gs 98 LSBT
9g ih 9G86T
15 Bt SS6T
£9 Tg hSET
19 18 £S6T
£9 09 A0 8
18 Sh TS56T
88 BH 0S6T
“q=d Tuep Jaeag



Appendix 3B-2

Page 6

L LBB*T 9 ehT ¢ ght S'6ST g it 0'9hT 0°09T ¢°99T
T°eT0‘e & TST 5 091 Z°T9T S*hST 8'29T 8°6LT C°TLT
STELB'T €°LhT g8°LuT G EeST §°8BhT h*GHT 07897 99T
Z°906°T Z°'6ET 0 Lnl 6°G69T B'hiZT 9°¢hT 2ent h OLT
B BSL°T T-LZT L°8ZT 6°8ET LT SR ETHT 07291
T'En8°T D'BET 0 CeT ¢ DET h 08T 0 "hel 0°8ST 0°osT
6°686°T T°42T1 S oet 2 hnT S°LST $807 L OLT 0°85T7
L hLB T T €91 hLET S 6BET €°GET 8'6€T 6°997 T°0LT
9 hG6°T Z'98T 2 E9T 6°LLT 0°0ST 6 hET 2 e1T 0°B8aT
£°606°T 6B°€0T Z°9€ET 9°B8¢T 9 hTT tBhT €097 6°23CT
6°TTOZ 0"LET 0°BET 6 hET h°62T1 9°8¢T € LLT 0" LLT
9°'60£°Z G°OLT E°g6T §°881 gzt 8°BLT 9°ghl 6°891
Z2°6Te*z  g'est 0°'0TZ 9 h0¢e 0" hLT 9°89T h*1871 97 ¢6T
279812 Z°'GLT L 49T S OLT T°S9hT 0" 8ET 1°TLT 9 hLT
8 H66°T 0°BET 9 vl ¢ 28T H7 LT L7291 £ hat 06891
€°OhB°T 8-2ST T €hT LT9LT W' 9hT 8°28T 6°TsT T €hnT
§°TO00°Z Z°0ET 0621 ETH9T hT8HT 1T ThT B 48T 07291
T°946°T §-6ET S ght ETEET 0'8eT 6°0&T GLGT G BT
§°680°Z #°0ST 0°958T wtL9T S BhT hLeT Lrsht 6 TLT
T°€56°T 9°1ST 6 EGT L7BST 0" ECT 6°hET g '0eT 0 HiT
£ h36°T B8°TST 9 LT L7BST S°LAT 6°TST 8°291 0°5971
B ELE'T L°GHT 02971 67891 §°8hHT §'BET 0°G8s8T 0 hiT
L'B8B'T #°9ET  0'0ST T°BST S*0ET STEST ¢'T9T 0°SET
L°G68°T ¢g£-geT HULET Z2°'18T 9°set 67TeT TTHLT 6°891
6°286°T 9 €ET 9 THT £L°L9T 0°€21 ¢ 991 0° 181 S 0BT
L'€S6°T B EET 0621 671ST 97 EsT E"ght 0841 07691
Z2°€00%2  L'98T1 97£g1 8 BET ANRAN T°08T1 T°2LT 0°89T
L°690°C G'EST 0ttt T°8ST SREAN 0651 8°6LT 0°B8T
Z2'§h0°Z ¢ Hht 0" LhT Z°SLT 0°LhT 0"8ET £*h9T R TAR
€ TIS6°T Z"HhT 9°TST 0°SST g BHT 0'LET £49T T Ta1

TB10] “98( * AON *100 ~dag *Hny “Tnp ‘unp

{(qiucw/uw : 3TUN)

(ang scooTl A3T) ue3TA) poulsy uemusg Ag uoTriedodea] TPIGI ATYIUCH

0°502 8°80Z 9 T0C T*68T 6 hS8T uesy
W 18T §°60¢ 6°96T e onT £TLNRT 6L6T
g'E0C §°¢0¢ T 022 ¢ hhT 6"BET BLBT
W L02 Z'E6T 9 eLT 9°"9hT £ LNT LLBT
0°9BT 070BT H°T8T ¢ 0eT B TET aL6T
2'¢6T 0°86T q*'T0Z 0°0OhT 8°TET SLBT
9°812 07861 6'Ted t'68T S g8l HLBT
Z'682¢ h'Zig 6°00¢ 0" 4nT T ohT €L6T
8997 97802 CLBT T°88T 9°'09T CLBT
G'hBT L°01& L 122 8°L02 L ggT TL6T
S°GT¢C 0" HES £'602 0'¢81 6°28T 0LBT
£°0hce §° €8¢ 6" 0hE 0" hGT1 2 LST 696T
L BEg S LTE T°STE 8°G66T h* 29T BO6T
6 TES S LTC g9-L1Z 2081 h' 861 L9BT
ST LST 1 90¢ 9* 161 9 LGe1 S ENRT 9961
T'B8T h'EQC 18T 9°08T 0°GST S96T
T €0¢ S HTIC T°€08 B BLT 6°69T HA6T
S gee 0" LEC 8°0T2 L°69T 6°TST £96T
L YA 8*802 6 T6T 67997 ¢ T9T g961
S°TOC [ AV A £°G8T ' 8HT 8 ELT T96T
€°GBT 0°86T T°68T T°8ST h*QET 0981
€GBT LU [10T £°06T e ThHT 6 TST BS6T
9°hie 0°T0E L 0BT h hET £ CET 856T
6'21¢ 9°01c¢ L"H6T §°89T 0°8sT £S6T
h 167 L°00¢ L7 L0Z L*EST 0-LeT 986 T
0°80¢ 0°L0C 8°L6T Z°TST 0°691 SG6T
L°82C 0 012 B EBT ¢ 8587 0" 89T heGT
T°€0¢ S h1Z L L0C ¢ 88T € 49T £86T
T°L02 g 11¢ 9" t0c T T4 8°TaT ¢S6T
B 46T 0°G6T 9 LBT 0 "tST 0°GsT T686T

Aoy -ady LS =) A geJ -uep Jaesj

9-dg STqe]



Appendix 3B-2

Page 7

LA th' T g T He"T BT'1 Se°T S0 1 LTt 86°0 96°0 ¢0°T So°T 82°1T MMMMM

T-85z°Z €°86T E°SLT 0°6BT 8°T9T #°591 97991 20617 $°88T 2 hoZ 0°91¢ 28T 9 h0e ueay
- - - - - - B heLT T 96T h'e0Z 9°g91e 0°€LT Z°00T HLBT

L hze‘z §°S0C §-091 0"wB8T  07EhHT (VT A T Hwic 6 LTC £°81¢ 0°80¢C 87602 E°8LT h TOC CLBT
L zZLz'e 7002 g 161 n*00¢ 6°LBT L7981 0°BST h* 59T 0°68T E°T6T h*h1Z Zeoc 67002 TLET
G'60Z°C Z°68T A AN 8°06T S il 97991 8°9¢T1 G 86T S°06T 6°€TC £°hel E°GLT 6°G6T¢ 0L6T
TEL0L *o8qg * ACN *A20 +dag *2ny Inp -unp ARl *ady ~JBR ‘gqeJd uep S4=-34

(d) (uoTieacdead ued-usd( peadssqQ) S1JOH SO00TI ‘EPOPT]

£ hAB T STLET AT &Tent 9°9€T ETZET 4°8ST 07291 L°TOC I AN ANS AN AT B CLT Z°089T  uesj
6°686°T T LET G*9eT ¢ thT STLST G 80T LOLT 0°89T 9°812 0°86T 6°TET T 69T §TEST ®LBT
L HLBS T T7E€9T h* LET §°BET E*GET 8°6ET 6°S9T T°0LT Z'gege wele 6° 002 0" Lni T°0ht €L6T
9 hG6°T Z795T ¢ €91 6 LLT 0°051 B hel Z'ETT 0" 891 B 99T 5*BOC ¢ LBT 7881 97091 CLBT
Z°606°T 67EOT ¢ 9ET 9°6E8T 9 hTl fT6hT €097 6°92T S hBT 970712 L7128 8°L0C LTE9T TLET
0°Zh0‘Z 0" LET G BET 6°0ET  h°GET L°8ZT ETLLT G LLT §°4TC 0°"hEZ £°602 028t 6°28T  O46T
121010 *o8( * AON * 100 ‘dag -3ny T Tuanp Aey ~ady * Iep *qaj ruep JIB3]

(Yruow/uu :3TUn )

(V) (uoTiedodead ued-usdg peadesqQ) Jng sooofl ‘uedTp

e1eg ucIieJdodeaq jo uostardwoj

L-d€ STqeL



Appendix 3B-2

Page B

3-162'2 8802 €°281 L ETZ 670LT 5°28T 1°881 T hBT
5 gTe‘e L°8TZ h'L61 0°91Z £°28T1 S E0Z 8°881 1002
0 g9g‘z T-Zte 8°18T L°S0¢ 278LT 8 18T B 291 8 06T
1°e6T°¢ +©-002 8"08T £€°Ze¢ £7LhT €°8L1 h"0G&T ©790¢
1°600%¢ 0-€81 9° sl 17987 6 LNT T est fi*ehl G"68T
T'90T°C L°BBT 0291 STHLT §TLLT 0°SST 87291 G GLT
g8°¢g%g“c 08I 6°L9T g enT B6°G8T 9°gET G 68T G 961
9°652°2 B hEZ G*69T 67981 9°6ST g hel Z hLl 0°B6T
§°T92°¢ 6-hie £L°002 tTBEC 0"LLT 980T 6°BTT 9°96T
kh"99T°Z 976WT §°49T LELT €°GET 8987 £°89T G 8hT
T-vZe‘e €°LBT L B9T 8 08T 6" LRT 8°09T1 T°98T1 T° L0
L H98°2 §°§we S°9El AT 67192 §°ned L enl S°96T
£°499°¢ 0'12Z £°86Z T hie £°50¢ 8 0T g 06T £°6¢C
G eIs‘z g'ese 920z §°8Z¢ h ELT §°ZL1 9°6LT ¢ hoc
h*Z0e°¢ 4°86T1 6 LLT §°LSE G LET 9” hoo S ZLT 9 96T
g ghez*z o0roZe 0"9LT L°9Eg 8°2LT 0°TBT S 64T " L9T
£°'68C°C G L8T L 88T &0zt LTaLT L°9LT 4°69T S°68T
Z'whe . 6°002 L°Z8T 9°BLT £°6GT T°TST w5917 Z7E9T
B°ELE'Z 9°9I¢ 6161 €' hek C7GLT £°602 6728T 1102
0"6hz‘z £°81Z 0°68T 6°EIC T°ShtT L 89T L°9ET 9°g0Z
h gszec 07022 S T8T B E€TC e hLT 6°6BT 6°0LT T°€E6T
L7 TLE"Z B"60Z £°66T g-gce ¢7G6LT h hel 8297 9°g0C
§°G8T°C N 96T S nB1 57 11¢ B EST B TBT £°691 6°LST
g gge‘ez S TIBT 0°68T 0°91¢ 0°0sT 6°68T 6°Z8T T E6T
FARARANANE WA AR A L hee T°GhT B E6T T°061 6°2ce
§'9e2°Z B8°Z6T L'BST G ECE ¢ T8T 67287 829t 1°e6T
£°06Z°Z §°96T 0°esT €7L8T T70ST T°5¢? L7081 9°96T
T'46€°2 0'122 T LLT 6°T1C Z°BST B €6T 88871 T12¢8
6°Z58°Z 9'L0Z B8 08T 8" hee hUELT §TZLT S ZLT t©°90¢Z
T'ghZ‘z 9°L0Z £ 98T L°L0T T7SLY € TLT STEZLt 8° 881

TE230L *Dag * AOH ~100 *deg -gny I sunp

(Yqluow/ww :31tUn)

uotieaodeaq ATyjuop TPio], paisnlpy

£°10Z 3°00Z 9°590¢  9749T #w°86T  uesy
B LLT  €7LBT 87002 €°L4hT S°88T  BLBT
L"GBT h heT §°h2Z W TST  8°LLT 8461
A4 §°6HT AN 6°¢ST  S7°88T  LLBT
£°¢81 g8 gLt 0°S8T L79€T L7897 9487
7881 1061 §°502 Q0 LnT L7897  GLBT
Z hlZ T°06T §°9¢€C 6 LLT S°96T  hi6l
L°BTZ B°€02 6°h0Z  ® HGT E°6LT ELBT
S°E9T £°008 T1°T0Z 079971 9-90¢ ZLBT7
87087 220 1922 Z'8Te §60&  TLBl
Z 11e 9" #eZ w'ETC T° 161 T°hed  0LBT
§°6hZ T Eng L7572 L7191 ¢ I0¢ 6967
6°€EZ 87802 h'eTe 9°'502 € h12 896T
€' L2¢ 8-80¢ 6°1Z¢ 9°'68T 6°€5¢ L9611
W hST 1°86T h°G6T §°G9T L°£8T 9967
£768T £°66T 0°'68T T°8ST h 86T 5967
0°66T 6°60¢C (AN AT 87881 ®TLTE  ©98T
6"LEE 9°LZC¢  0°'STZ  E'BLT f©°hET  £uBT
8'hdZ §°00C L"G6T £°SLT €790  29%1
§°L6T L°86T  2°'6BT B"SST ¢'ece 1961
7161 1°06T 8°¢6T 0°99T 9 HiT  096T
7 T6T  B8°SBT S'H6T §°8HT H°H6T  BGBT
5°00Z 0°EBT S HBET T°TrT 9°0LT 8S6T
g 802 9°10Z 9°86T LTTLT h*86T  LS6T
97481 JANANE B'TTZ BTTIT  h°GLT 9961
B EQC L7861 8°TOZ B°BST ®'86T1 SG8T
g 1ee 8702 L'LBT  T°991 0°S5T12 hS6T
0°66T 6°5S0C B'TTC 17991 £°072 £56T
0°e0g " e0Z 8°T1¢ 9°BLY T°L0€ 2567
8 EBT Z"LB8T 9*LBT L7781 R* 86T TSBT

Aeg sady * IBp “qs3 ruep aeag

8-dg =T9BlL



Appendix 3B-2

Page 9

FIGURE 3B-2 MEAN PERCENTAGE FREQUENCIES OF TROPICAL CYCLONE
PASSAGE IN THE PHILIPPINES
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River-stage
Labugaon

Solsona

-do-

Madongan

Bangay
Pablacion

Hadupayas

Tibangran

Palsiguan

Relevant to the Project

Table 3B-9
' Item Station Location
rainfall
Laocag Laocag Airport, Lacag City
Bonga Bonga RGS Bangay, Dingras
Lumbad Lumbad, Dingras
Ahlabaan Alabaan, Dingras
Solsona Kanalpac, Solsonha
Madengan San Marcelipo, Padong,
Dingras
Palsiguan Baybayation
Badoc Badoc, Iloces Norta
Evaporation
Lumbad Lumbad, Dingras
Alabaan Alabaan, Dingras
Badoe Badog, Ilocos Horte

Maangnteng, Solsona

Hanalpac, Solsona
30w

San Marcelino, Padong,

Dingras

Bangay, Dingras

Pablaclon, Lacag City

Balbaldez, Badoc

Balbaldez, Badoe

Baybayatin, Lagayan, Abra
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7

Status of Hydro-Meteorological Observation

Installed Available
Recardep Date Agency Period
Automatie 1935 PAGASA 1945-present
Standard 1948  HPW & PAGASA 1950-present
~da~- Aug. 11, NIA 1976-present
1978
~do=- Apr. 1, HPW & NIA 1946-present
1976
-do- Sept. 1976 NIA 1976-present
Automatic July 11, NIA 1978-present
1978
-do- July 2B, HIA 1978-present
1978
-da- June 21, NiA 1978-present
1978
~do- July 5, NIA 1978
1978
~do- June 22, RIA 1978
1978
~do- June 21, NIA 1978
1978
Staff Gauge Aug. 9, NIA 1978
1578
Autcmatic June 20, NIA 1978
1978
Staff Gauge Apr. 1, HE 1346-present
1846
Automatic July 24, Nia 1378
1978
Staff Gauge MPW 1946-1976
-do- MPW 1959-1974
-do- Hov. 4, NIA 1978-present
1978
~dg- Qet, 1, NIa 1978-present
1978
Automatie July 24, NIA 1978-present

1978

Note

No record period
included

-do-

~do-

-do-
Newly installed
Station

-do-

-do-

-do-

-do-

=do-

No cable way
Newly installed

Station

Newly installed
Station

Newly installed
Station

=da=-

—do-
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LOCATION OF HYDRO-METEOROLOGICAL STATIGNS

FIGURE 3B-3
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Table 3B~19 TIlecod Peak and Flood-Frequency Analysis by Hazen Method

in Tineg River

Flood Peak Flood-Frequency Analysis

Year opl/ Date order  2i-1/282/  Year Qp

{cu.m/sec) {cu.m/sec)
1959 787.0 11/18 1 0.03 1967 3,951.0
1960 826.0 8/21 2 .08 1977 2,580.0
1961 1,532.5 7/14 3 0.13 1968 2,070.0
1962 1,376.0 7/22 4 0.18 1969 1,850.0
1963 550.9 7/21 5 0.23 1964 1,860.0
196Y 1,860.0 5/9 6 0.29 1971 1,620.0
1665 B51.0 7/14 7 0.34 1961 1,5832.5
1966 514.6 8/16 8 0.39 1976 1,530.0
1967 3,851.0 6/28 9 0.45 1972 1,470.0
1568 2,070.0 9/29 10 Q.50 1962 1,376.0
1969 1,950.0 7722 11 0.55 1973 1,206.0
1870 685.0 5/8 12 0.61 1860 826.0
1971 1,620.0 7/21 13 0.66 1959 787.0
1972 1.,870.0 7/28 1y .71 1970 685.0
1973 1,206.0 10/16 15 0.76 197 £15.0
197y 615.0 11./8 16 0.82 1563 §50.9
1975 510.0 8/1% 17 0.87 1966 514.6
19786 1,530.0 6/30 18 0.92 1975 510.0
1977 2,580.0Q 7/26 19 0.97 1965 451.0

Note: 1/ Qp stands for flood peak observed at
Pang-0t Station.

2/ 1: order N: number of samples
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Table 3B-20 Overlapping Moving Average of Annual Rainfall

{Laoag Station Unit: mm)

Year 1 year 3 years 5 years 10 years
1951 2,341 - - -
1952 1,519 2,081 - -
1953 2,382 1,879 1,836 -
1954 1,737 1,773 1,739 -
1955 1,199 1,597 1,845 1,791
1956 1,856 1,702 1,737 1,881
1957 2,051 1,916 1,678 1,990
1958 1,841 1,778 1,746 1,979
1959 1,442 1,608 2,02y 2,014
1960 1,541 2,076 2,136 2,083
1961 3,245 2,465 2,222 2,070
1962 2,609 2,70% 2,350 2,152
1963 2,271 2,322 2,420 2,184
196y 2,085 2,082 2,116 2,460
1965 1,890 1,900 2,169 2,347
1966 1,725 2,163 2,147 2,221
1367 2,874 2,253 2,282 2,183
1968 2,160 2,598 2,274 2,128
1969 2,759 2,258 2,326 2,186
1970 1,854 2,199 2,196 2,161
1871 1,984 2,021 2,110 2,105
1972 2,224 1,979 2,092 2,021
1873 1,728 2,205 2,087 1,972
1974 2,664 2,009 1,883 1,878
1975 1,636 1,821 1,885 -
1976 1,183 1,610 1,835 -
1977 2,033 1,625 1,666 -
1978 1,679 1,844 - -

k979 1,819 - - -
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Table 3B-21 Comparison of Annual Rainfall among Each Station

(Unit: mm)
Estimated

Year Lacag R. Palsiguan R. Langangilang
1951 2,341 2,847 -
1352 1,519 1,978 -
1953 2,382 2,820 -
1954 1,737 2,238 -
1955 1,199 1,664 -
1956 1,856 2,802 -
1957 2,051 2,703 3,660
1958 1,841 2,263 3,758
1959 1,442 1,873 3,084
1960 1,541 1,370 2,664
1961 3,245 3,807 3,113
1962 2,609 3,005 3,493
1963 2,271 2,766 3,766
1964 2,085 2,586 3,011
19€5 1,890 2,332 3,610
1966 1,725 2,245 3,227
1967 2,87y 3,400 3,950
1968 2,160 2,463 3,245
1969 2,759 3,262 2,B0OB
1970 1,854 2,335 3,451
1971 1,984 2,451 4,118
1972 2,224 2,705 2,572
1973 1,728 2,236 2,755
1974 2,604 3,219 -
1975 1,636 2,074 1,654
1976 1,163 1,574 -
1977 2,033 2,506 -
1978 1,679 2,099 -
1379 1,818 2,6581/ -
Mean 2,016 2,499 3,216

Note: 1/ Actually observed data.
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Maximum Consecutive Rainfall and
Successive No Rainfall bayl/

Maximum Consecutive Rainfall
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Successive no

Year 1-Day 2-Day 3-Day U4-Day 5-Day 6-Day 7-Day Rainfall Day
1951 253.7 305.3 332.0 335.0 336.3 349.5 372.6 g5
1852 254.0 257.6 257.9 264.0 312.7 321.1 333.5 81
1953 392.4 515,86 515.6 515,86 5l16.1 516.1 516.1 L2
1954 170.9 268.4 268.4 294.,9 300.5 318.5 319.5 Ho
1955 71.9 .81.5 127.5 1u2.5 163.6 199.2 219.8 86
1956 173.7 320.¢ 381.2 388.3 412.0 435.72 4yl.0 55
1857 18b.2 37!.4 426.8 450.7 511.7 539.4 551.1 134
1958 127.0 237.5 321.6 366.0 391.9 409.u 422.6 109
1959 250.7 337.6 3u5.5 349.8 366.8B 37u4.7 380.5 72
1960 122.2 183.9 200.4 250.4 287.5 343.1 B34 e
1961 494.8 H70.8 785.1 810.5 821.2 895.1 1,009.4 83
1962 409.2 491.3 672.1 778.0 879.1 B893.3 901.4 88
1963 294.9 471.7 629.4 736.3 8B42.5 931.9 934.4 86
1864 162.9 221.3 268.6 268.6 301.8 405.0 407.5 56
1965 280.6 304.5 317.3 320.1 320.4 320.4 338.7 115
1966 136.2 229.2 261.2 273.9 295.5 306.7 32,6 8t
1867 510.3 557.2 557.5 576.0 5B4,1 584.4 587.0 97
1968 248.5 308.2 1337.1 384.,9 u404.5 434.5 454 .1 101
1969 323.6 482,131 526.6 629.1 7i8.0 803.3 B879.8 69
1970 93.5 165.6 228.6 271.6 318.0 362.8 Jon .1 85
1971 225.2 3%3.3 u72.1 474.6 4746 uv6.4 483.9 73
1972 249.7 358.7 &%38.7 557.0 615.2 666.8 716.9 56
1973 320.6 u96.4 516.8 524.0 527.1 544.1 561.9 101
1974 176.5 274.7 359.3 382.9 394.6 u3l.u 498.3 111
1975 125.7 221.5 262.4 275.1 330.8 371.7 4u8.3 115
1976 128.4% 219.1 228.2 231.6 234.7 236.3 237.1 117
1977 243.0 396.2 428.5 463.0 495.3 509.3 516.9 81
1878 157.0 195.,2 240.4 278.6 279.7 28L.6 322.8 111
1879 183.4 226.3 258.7 274.2 310.0 343.1 354,7 93
Hote: 1/ Data are based on Lacag Station.
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Geological Investigation and Analysis of the Proposed Dam Site

Geological Condition of the Proposed Dam Site

1. Palsiguan Dam Site
a) Drilling of Bore-holes
b) Seismic Prospecting
c) Test Pitting
d) Embankment Material Tests

2. Nueva Era Dam Site
a) Drilling of Bore-holes

b) Seismic Prospecting

3. Madupayas Diversion Dam Site

a) Drilling of Bore-holes

4, Tibangran Diversion Dam Site

a) Drilling of Bore-holes

Technical Support
1) General Geology
2) Geoclogy of Dam Site
a} General Geology

b) Foundation Treatment

c) Surveys and Tests on Embankment Materials

3) Nueva Era Dam Site
a) General Geology
b) Foundation Treatment

4) Madupayas Diversion Dam Site

5) Tibangran Diversion Dam Site
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A. Geological Condition of the Proposed Dam Site

The following geclogical study has been conducted for the pro-
posed dam sites in Palsiguan, Borga, Madupayas and Tibangran up to

the present.

Palsiguan dam site:

9 Drilling of bore-holes upon the proposed dam axes;
© Seismic prospecting at the dam site;
® Test pitting in the proposed borrow area; and,

© Embankment material test.

Nueva Era dam site:

® Drilling of bore-holes upon the proposed dam axis; and,

© Seismic prospecting at the dam site.

Madupayas diversion dam site:

© Drilling of bore-holes upon the proposed dam axis.

Tibangran diversion dam site:

© Driliing of bore-holes upon the proposed dam axis.

The geological surveys so far performed are summarized below;

1. Paisiguap Dam Site
a) brilling of Bore-holes

NIA drilled seven bore-holes at Palsiguan dam site as tabulated

below;

Location Hole Number Depth Remarks
Left abutment DDH-1 100 m Vertical
Left abutment DDH-2 65 ~do-
Right abutment DDH~3 65 -do-
Right abutment DDH-4 100 -do-
Diversion tunnel route DDH-5 40 -do-
Spillway DDH-8 70 ~do-
Saddle of the right bank DDH-7 100 -do-

Total 7 holes 540 m
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The location of bore-holes and their geological log are indicated

in Figure 3B-7 and 3B-8, Appendix 3B-3,

b) Seismic Prospecting

NIA performed the seismic prospecting for seven lines as follows;

Location

Dam axis

Quarry

Saddle of right bank
Spillway

Diversion tunnel
River bed

Left abutment

Total

Line Number

Length

A
D

line

1,450 m
500
700
800
600
800
700

E
F
G
H
I
7

lines

5,550 m

The location of each line and its velocity profile are indicated

in Figure 3B-7 to Figure 3B-15, Appendix 3B-3.

c) Test Pitting

NIA performed the test pitting at 15 peoints as follows;

Borrow Area Test Pit Number

Kiwas area
Polot area
Polot area
Polot area
Polot area
Polot area
Polot area
Polot area
Polot area
Polot area
Polot area
Manaois area
Manaecis area
Manaois area
Manaois area

KTP-1
TP-1
TP-2
TP-3
TP-4
TP-5
TP-6
TP-7
TP-8
TP-9
TP-10
MTP-1
MTP-2
MTP-3
MTP-4

Depth

N

.

.

-

Total

15 test pits

fr= S B S A B S~ SRR 5, & B i & BN g i iy .,

FloroLbooONOoOOHODLDWLO OO
=

The location of each test pit and its geological log are indi-

cated in Figures 3B-16 and 3B-21, Appendix 3B-3.
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d) Embankment Materizal Tests
1) Impermeable Material Tests
NIA conducted the physical and mechanical tests of embankment

materials sampled in Polot, Manaois and Kiwas areas as follows;

Borrow Area and

Test Items the Number of Samples
Moisture content test Polot 10, Manaois 2, Kiwas 1
Specific gravity test Polot 10, Manaois 2, Kiwas 1
Liquid 1imit test Polot 10, Manacis 2
Plastic limit test Polot 10, Manacis 2
Grain size analysis Polot 10, Manaois 2, Kiwas 1

Compaction test (4 = 10cm) Polot 12, Manaois 1
(¢ = 15cm) Polot 3

Permeability test (¢ = 10cm)} Polot 3, Manaois 1
(§ = 15cm) Polot 3

Triaxial compression test Polot 2, Manaois 2

The test results are shown in Table 3B-23, Appendix 3B-3.

2} Rock Materials

NIA conducted the rock test of boring cores sampled at the pro-

posed dam site in the preliminary survey as follows;

Test Item Quantity
Compressive strength test B
Specific gravity test 6
Absorption test 6
Soundness test 6

The test results are indicated in Table 3B-24, Appendix 3B-3.

2. Nuveva Era Dam Site
a) Dbrilling of Bore-hole

NIA drilled the six bore-holes as tabulated below;
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Drilling Point Hole Number Hole Depth Remarks
Left abutment DDH-1 30.0m Vertical
River bed DDH-2 30.0 -do-
River bed DDH-~3 30.5 —~do-
Right abutment DDH-~4 31.6 -do-
Right abutment DDH-5 32.5 -do-
Left abutment DDH-6 50.0 -do-
Total 6 holes 204.6 m

The location of bore-hcles and their geological logs are shown

in Figures 3B-22 and 3B-23, Appendix 3B-3.

b} Seismic Prospecting

NIA performed the seismic prospecting for nine lines of which

detail is tabulated below;

Location

Dam axis
Downstream of the dam

Line Number

Length of Line

axis

Left bank of the river bed

Right bank of the riv
Left abutment

Right abutment

Left abutment

Right abutment

er bed

Upstream of the dam axis

Total

Ne.l 400 m
No.2 uoo
No.3 300
No.y4 300
No.5 200
No.B 200
No.,7 100
No.8 200
No.9 400
9 Lines 2,500 m

The location of each seismic prospecting line and its velocity

profile are indicated in Figures 3B-22 to Figure 3B-31, Appendix 3B-3.

3. Madupayas Diversion Dam Site

a) Drilling of Bore-holes

NIA drilled three bore-holes as follows;

Location

Dam axis
Dam axis
Dam axis

Total

Hole Number Depth {m)
DDH-1 21.6
DDH-2 25.5
DDH-3 21.0
3 holes 68.1
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The location of each bore-hole and its geological log are indi-

cated in Figures 3B-32 and Figure 3B-33, Appendix 3B-3.

4. Tibangran Diversion Dam Site

a) Drilling of Bore-holes

NIA drilled three bore-holes as follows;

Location

Dam axis
Dam axis
Dam axis

Total

Hole Number Depth (m)
DDH-2 17.0
DDH-3 37.0
DDH-4 L7.0
3 holes 101.0

The location of each bore-hole and its geological log are shown

in Figures 3B-32 and Figure 3B-34%, Appendix 3B-3.
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FIGURE 3B-8 BORE-HOLE LOG AT PALSIGUAN DAM SITE

BOREHOLE LOG

PROJEICT ILOCOS NORTEL [RRIGATION PROJICT SITE! PALSIGUAN DAM
. ELEVATION ANGLE | \puricaL | MACHINE BEGUN os20/73| SITE EnaInEER] |
e} C
=3 ——]
ey [ DPH-1 DEPTH AL B 3 3 POMP COMPLETED /3478 | FOREMAN
fad
mn —
DIAMETER | \Q.87 O¥ LEVEL: %0 LATLRL DAYS REJUIRED) 37 DRILLER
ENGINE
= = ——
el zfgf e w | RESORT mEcovERy oLt PERMEABILITY :
. LS
H - E E : TERHING'Y g NO.OF CORE (%) (h/m) _K in CGS/ LOGEON DESCRIPTIONS
N i R P CIAEY L ERER 103 10 -+
| ]
N, 0y I
= 0.004-1 .00M-35011 boring
i TOP S01L
1.09t.0 > 1.00M-1 35M-conducted
E F- N penetration test.{9-4.(2
. satuby clay brownish fip) ¥
A to medium grains
. OVER BURDENY U 35M-2 15M-uas hed
A boring
& 2.45M-2 YOM-again condud 3
ed penctration test (1|8
FN 10-13) same a5 1n 1 008
- 1.45M
g L 2090M-3 23M-sludge
7/ recoverv. 3
/V 5.25M-56 UM-BASALY Lore] BS
v recovered are mostly
broken due to intensive -
/ Joantings which exhibits | B
/\/ subrounded to sharp in |
\// cdges.
. Eprdote/chlorite arc aksy
/ 23 noted espectally along
/ the broken surface,
n Along the jownt plane
[/ BT noted iron staine and
E / . qrz/cafeihes. kight gray
= /V in ¢olor and fine gramn
3 / FOBrANTLY Moderately hard to hard
= v VEATIH RED L when applied by hacmer
E - BASALT blaws Massive and hard
3 // ) L Sludge rewovered at
— /V v TTlsections {15.00-16 uh
= }//’ (11.00-12.30) (12.50+)5 uff i35
= ;5//,’/ | (17.00-18.00) {18.00-18 of {3
0 /
3 /y !
3 - 1l
3 ¢ ]
3 //v
; %
E )
20, 0 /
— / //
3 ,(//
% i
%
s .7 %
%
% i
VV//
r'd ]
N,
3.4 / - r -

SANYU CONSULTANTS




Appendix 3B-3 .

— Page 9
BOREHOLE LOG
PROJECT ILDCOS NORTF [RRIGATION PROJFCT SITE | PALSIGUAN DAM
K ELEVATION ANGLE HACHIKE BEGUN SITE ENGINEER
[| oL} OEPTH atr punp COMPLETED YOREMAR
=]
g DIAKETER a¥ LEVEL ENGINE DAYS REQJUIRED DRILLER
MAX, Ev}
ilzlz| ° o |Weea | mecoverr| PRILL PERMEABILITT
B8] o [TEMT 2 [vo.orF corg| 1% {n/m} K in CGY/ Logzon DESCRIPTIGNS
gl=e]E&] - S | emne | owen| 123] 0 n
50 &
3 e
A e
%
L~V ] \DDERATLY
7 WEATHERED
K] BasALT
A 1
o
5.0 % ’
-
o
t’/ ‘v
M
b
s
:’ e L
25¢
Ny
VA
[, « V4
M
et
//\: “ .
- A
4 e
f>:’//
A
b7 A
A7 \// Asiiamy
- AWEATHERED
[~ “ 4 BAsaLT L n 44.004-51 . 25H-BASALT
- -~ <ores recovercd were
w"\/’” reduced to BQ seze.
P cobbles and pebbles sizes
,V//v./ with subrounded to sharp
.7 in edges
i V//,/ Other observation same as
//,’ i Previous Tu.
// ]
e ”
o
L
//V/’_,
ol ]
L+ //,r -
SN 51.254-01 .65M-BASALT
[ 7 Braken cores with sharp
:V’ -~ cdges of pebble and
g cobbhles sizes soltd cores
v
v < recovered are less than
P 10.00cm  stell abundant
/,/,r present of arop stains
':V " with some cpidote/chlorit
ot n and qtz/ealeite.
ay ¥oderately hard when
’}" - breal by hammer blows.
o'l Hard and massive, fine
A grain, sltghtly weathered,
- \/: A B 1
YT
A
N
I//Ir‘
s N A
R
AL M
/// A
- v"‘ '

SANYU CONSULTANTS

WPLT I L

T 2



Appendix 3B-3

—_— : Page 10
T —
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-4 § DEPTH BIT PUHP COMPLETED TOREHAN
5
2 DIAMETER av LEVEL ENGIKE DAYS REQUIRED DRILLER
z vl . - D HECOVERY gggg PERMEABILITY
£ E 51 o |mwasor |8 RAD (h/s) X 1n €03/ Luason DESCRIPTIONS
- o - -
4] 8]l = g woww|123] n
PG At elevation 29.40 down
3 to 34.50 meters. Core
genetully chloritized
A =1 with some calcite. Iron
staining alonyg fracture)
A joint plane from 33,75m
down to 34.50m ts noted,
A At elevacion 3 3om down
16.00 meters, modemately
M fracturcd andesite rock,
roted Fracture/feint
A 1 plane caluitic and rusty
[_ irrcgular Fracturing.
A T -
A __l_
N
’ [ |
A
A, |DACITE .
A -
Fal
A )
A
A |_ 3
Fa
] a
"
a%
=
A l:._
A ]
A
A i |
Fal
I . !
A i
Fal
A 1
1
Al
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BOREHOLE LOG ;
PROJECT ILOCOS NORTE IRRIGAYION PROJFCT -'!!TII PALSIGUAN InM ;
s ELEVATION ANGLE MACRINE SEGUN SITE ENQINEER
w&;.; DEPTH 1T PUXP COHPLETED FORENAN
DIAHETER av LEVEL] ENGINE DAYS REJUIRED DRILLER
= © DRILL 1
¥ & o © e RQ.D RECOVERY SPEED PERMEABILITY
a5 ] o |TERMING'Y | § S5 46 60 i (%) (h/n) K in CG3/ LUGEON DESCRIPTIONS
a| = 1 Q 5 -4
18 E 3 wowwl| 113]| 1w W
k0 0 )
) i
A ]
M
M
5. A .
A
A
M bt
A
. A |
70.0
A DACITE H At eley, 70,208 down tg
A . - 70 60 meters 4 suspected[ g
foult noted presence of
clayey fragments probably §
N gauge?
Fa
A
A -
175 .
[ I
A
A [ | | 77.00- 83.00m Dacite
hard and massive pyritic
A greenish 1n color iresh
broken and fragmented
A AL elev. 83.00-83.0un
basalric andesite reck
A noted, Hard an  massive
180.¢
A u v
Ia)
A
A
A I
" I
ES.
1 =
A
Ial
A
A n
A n
[90. —
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BOREMROLE LOG
pROJECT [LOCOS NORTE IRRIGATION PROJECT _-,“;] PALSIGLAN DM
ELEVATION ANGLE MACHINE BEGUN S1TE ENGINEER
pps-+ | DEPTH BIT PUNP COMPLETED FOREHAM
1
W DIAMETER O¥ LEVEL ENGINE DAYS REQUIRED DRILLER
H - o RECOVERY Eﬁé’gﬁ PERNEABILITY
5 E 5| o [remmworr |3 bRR2t (h/w) K in cas/ LUGEDN DESCRIPTIOKS
=] =]
gl 8(&] ~ s wowuwn! 1) w5 T
0 “ 85-100 meters:DACITE
d 5 porphyvritic and partiatl
3 vesicular slightly
= A L+ wrathered to fresh
E A fracture/joint with
3 calcite ranges from Smm
E to paper thin.Frocture
E A plane rusty and calettic
E A [n some sections fractur
3 joint plane filled with
3 A | oactte generals probably tron
E A are”? cspecially at elev.
5 43 97.00-99. 00,
3 A Core generally brolen at
A sectrons B5.30-86.Ha,
95 .00-97.00m, 97 00-99.1
A n and 99 00-99.50 meters
" !
Fat
. A
M
o0

4
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Lodwadodestnbg ket oo sdoatustsnggbiot,
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BOREHOLE LOG
PROJECT | ILOCOS NORTE IRRIGATION PROJFCT SITE | PALSIGUAN DAM T
EL|
; LVATION ANGLE  §yERTicAL | KAGHINE BEGUN ./10/78| SITE ENGINEER
DDH-5 DEPTH 0.0 M BIT POMP COMPLETED b/ 20/78| FOREMAN
n v
DIAMETER NG, B GW LEVEL] 3404 ENGINE DAYS REQUIRED| 21 DRILLER
=
: w
wl & b w | 2 % a0 s | RESOVERY | DRILL PERMEABILYTY
L1 ol o [tExmory|C T SPEED
2l 5 =2 1| 3 Lo.or corz 1%} (h/m) K is COS/ LDOEON DESCRIPTIONS
almx "3 o - 4 Y
| & al C ool vewew) 112 10" 10-3
o E 1
0.8-3 Dira:Pebbles,Lobhs,
of andesatic/basalty
TOP SOIL rochs. Angular with sl
7R iron stain noted ajong |
////l its surface. Slaghtiy
//\/\ weathered
N
/ '
4.00-5.10m:Sandy Formt,
B A moperaTEL Recovered as sludge,
' NEATHI:F.:E]Y light gray fine to pedi,
/ coarsc grained, !
‘A DACITE 5.10-9.00x:Pebbles, Cabhy
/ A of andesitac roclks,
/ Fragments range from 2.,
A . cm tn diometer. Subround
te angular with slight
gh
A tron staining along
/ surfaces.
/\ /] 9.00-§2.00m, Sandy Form,
' Recovered as slwdge
Medium coarse grained.
/\/ Brownish in color.
iy . 12.00-13 B0m:Pebbles,(ob
9/ Fragments ranges froa 2-
be¢m in diometers Angula
Slightly weathered.
A
/ 13 80-17.05m.Sandy
Formation. Recovered as
/A sludge coarse graimed
(1777 grading to fine graned
/+ /+ Browmish 10 color.
5.0 + / /|HODERATELY
/ " /|WEATiERED 17 65-19.00m: Pebbles,
¥/ ADIORITE Cobbles of dioritic rodl
3 / Fragments ranges from 2.
+ ¢m 1n dioocter. Subround
s /A ed and angular.
L/ o+
19 03-20.35m:Sandy
M Formation. Recovered as
+ sludge. Fine grained
,+// Grayi+h in color.
-I/ > 21.20m:
1 Y 201.55-21.20m:Pebbles,
po.03 6.2 V¥, Cobbles of andesitic roch
///\/ MOUERATELY Angular.
/ HEATHERTD T1.20-23.50m: Sandy
2N Formazion. Recowered as
ACITE e ¢ ined
1] slulge. Fine gra
Grayish in color.
b3.5d 3.5 ,y 23.50-31 um DACITE
L perphyritic pyritie, har
//I I/ and massive, Grayish in
;\ /: color. Chloritized along
ps .0 /N surfacas. Fracture/)ownt
- //\// plane filled with caleitq
L —--;-—r*‘-summr ranges [rom 3mm to paper
bs.2 7L eaniEreD thin. Fracture jaunt plad
(/4 SPACITE calcitic with slight 1o
/?\/// noted. Slightly weatherd
B H to fresh.
,//”:/ Core broken and fragmentq
A r | 1} ed at elev.23.50x down
L i\’ to 33.00 meters
///,/ 22.25-31.0n Sheared oM
o I
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BOREHOLE LOG
pROJECY 1Loc0s MORTE TRRIGATION PROJICT SITE| parsicuaN DAM
. ELLVATION ANGLE MACHIRE AEGUN SITE ENGINEER
DDA-5 DEPTH BIT PUMP COMPLETED YOREMAN
(2)
DIAHEPER Q¥ LEVEL ENGINE DAYS REQUIRED DRILLER
= wl g - ascoveny | DRLLL PERMEABILTTY
£ g E §) o [remamorr]s b LDl o (h/m) X ia CG3/ LUGEOK DESCRIPTIONS
frglal&p - d soom| 123] 1 U
E
30 &
1 tan
| Stese) 31.0-30:DACITE
- q 7 o Hard and massive, Fresh,
A Core recovered 1n fair
condstion.
N
fa) ““m_
~
35. ~ DACITE | 1 s
A
FaN
Fa$
A ik

7 I 1 T -
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BOREHKOLE LG G
PROJECT ILOCOS NORTE IRRIGATION PROJECT. 31?‘] PALSIGUAN DAM
K ELEVATION ANGLE VERTICAL | HACRINE SEGUN 7/13/78] SITE ENGINEER
: DFIITS DEPTH HMOoOM BIT PUNP COMPLETED 7/31/78] FOREMAN
=l
e DIAMETER 1 xg,BQ Qv LEVEL] 50 WATZR | ENGINE DAYS RESUIRED| 19 DRILLER
ol 5 2 o o | AYEORE | pEcovERY DAt PEREABILITY
EE E | o [|rewminorr S foorconel ™ | By K in CGS/ LUGEON DESCRIPTIONS
g} *lE| = S |wexw|wewn| 113 p w-3
n.o
RIS 1.00-1 20M-penstrag o,
& '| over sunog fest (11-28-22)
‘ o Clayey silt, whitish i
20320 ‘A i miade up of pebble ang
. . LA EXTREMELY. cobble s12es of bussyy,,
Iy SEATIERED dacitic rock subroungeg
v |gasatt to rounded in shine gy,
v when wet easily forae
v l however when dry easy)y
1,032 0 \/r turn inte grains
N v/
s 0 s 1] 2 00-3,00M-BASALT
[/ / MODERATELY Cores recovered soscly
vy/] WEATHERED broken which exhibigs
/ BASALT pebble and cobble sy
& With sebrounded in shay
// J gray 1n colov and fine
/\iz 2 grain. boderately hapg
4 but break at moderare
.;(,lf/ hammer blows.
//),A 4.00-7_70M-Siudges
// recovery fine prain b
NG gray to grarish in color
’
//”g’\/ _ 7.70-23.40M-DACITE e
Cores samples recovore)
/? /s ﬁll’:;gilg!ll-zn are subrounded to anguls
//\/ in shape. Medium hard w
[, //‘ DACITE hard fine prain graims
A gray tn coloc and sobi
e cores recosered are
[,/;\/ mostly less than 10.0
Ay em. White spots or s
v ,/ veinletr forms are noted
oy especially on the surfa
,.;\/// or broken surface
//( prebabbly qtz. stightly
7 weathered Light grav to
//‘\// . gray in color mostly
>/ pebble sizes. “ored in]
//A stains on the jount
N durfaces.
r’j\ 7 A
N
[a ¥
9
N
A [PACITE H
. |
A 1 ~
F3.40-23.97m-BASALT
oA Ragular in shapo fine gn
v v v | BT hnd mostly pebble sizes
H long joint planes noted
: L ron stains and gtz,
N ~ fard and gray in color
‘ " I
A baciTe
N A
i
5 il
AN

TELwAl A e m -
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BORENHOLE Lo g

PROJECT | 1LOCCS NORIL SRRIGATION PROJICT

.sxu:J PALSIGUAN DA

. ELEVATION ANGLE HACHINE BEGUN 3ITE ENGINEER
-6 | DEPTH BIT PONP COMPLETED FOREMAN
b —p
2 DIAMETER OW LEV ENGINE DAY® REQUIRED DRILLER
z ol . o | aee| recovery e PERMEABILITY
g £ g S| o [remunarr 3 [o.or corgl % b/} K in €GS/ LUGEON DESCRIPTIONS
8 E slE]l = Sluxve|wwwe]| 123]| pf -3
10
~ A 23 97-31.00m-DACITE
31 7.1 AAA DACITE Alang jount/fracture plar
. noted abundant presence
Yov of tron stains %ol1d and
v v hard Other observating
v same 4s 10 section 7.70-
v - 28,400,
| BasaLt -
v v 131.00=35 .00a-BASALT
H ltighly 1ron stained
- AY espectaily along joint
“q7 1 planes few qtz, noted.
Jaints orienting frem
A 45°to 70° Other des-
eription same as in
N section  23,40-23 97a,
N~ ) pacrre
~ T 35.00-41.55m-DACITE
~ Same a5 1n sectron 23.87-
~ 31.00m,
~
. ~ :
~
¢.d ~ n
~ 41.55-44 50m-BASALT
' | Core samples recovered
h 536.55] ™ A~ are mostly solid less th.-.l
10.00ca. fime grain gray
v in ¢olor. Massjve and
v hard that difficule to
v ‘ destroy by haomer blows,
v i
v
v H9.50-66, 30m-BASALT
s v as lstly pebble sizes of
v angulat shape. Moderately
atd that aoderateiy
v hreaks at hamper blows
fine grain, gray in color
vV heavily fractured due to
v J hntensive jointings.
v I
v BASALT
50,7 v
H
Y v
v A
Vo
v
v v —
35, v
'
v
v J .
; v v
v
v H
L] |V I
— v
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: BOREHOLE LOG
PROJECY 110C0S \ORTE IRRIGATION PRGJECT ’""
. ELEVATION ANGLE HACRINE BEQUN SITE ENGINEER
bt DH-6 REPTH BIT POHP COMPLETED TOREMAN
= (3)
= DIAMETER av LEVEY ENGINE DAYS REQUIRED] DRILLER
x “ HAX,CORE)) DRILL
o & L @ | Wesa | REcovesr| PRI PERMEABILITY
5 E 8 o [TERMINO'T | NO.OF CORE %) (b/a} K in COS/ LUOEON DESCRIPTIONS
| 2 g] » S lummwe | nwwwl 113 w-3
1
v
v
V| sasaur ’
v vV ’J
v ]
Vv Al 4l
4.7 66, 30-70.15m: Dacite
A Mostly pebble sizes of
Fa¥ HT angular shape. leavily
fractured due to intess
DACITE jointings greentsh pray
A in coler wopidote/chior
m at the surface are als
N noted.
~ 20l
— .
’——
\
4 -
. 3
. i
4
3
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BOREHNHOLE LoOoG
PROJECT  |[10cos NORH TRRIGATION PROJLCT 31’i?[PAL51uuau DA
. ELEVATION ANOLE  Jyepricap | MACHINE BEGUN k/20/78] SITE znu:n:zir_
o7 PP ligaal [sre POKP CONPLETED FOREMAN
t DISXETER [ng pg ¥ LEVEUL ., 15 M | ongIng DAYS REQUIRED DRILLER
HAX ,CORE
w E E :": @ = L—?i:-”?%—.l RECOVERY gﬁg PERNEABILTTY
3 &]8] o [reammory [ g L cong] 1% (h/m) K in €05/ LUGEON DESCRIPTTONS
al | 4 > a2 * 1
2 g Oy wwwe] oo L3 ] e w-
3 0.000-1.50 Overburden
003 0.0.1,00m Recovcred as
E T A ludge Brownish an color
E & Ay slodge n n
3 r--x}: OVER BURDEM 1.00-1.50m Clayey Stity
3 S oA Soil with rock fragments
Leys " & 1.50-10.D0n Pchbies, ca-
i bbles and scattercd boul-
3 ~ ders with silty clayey
3 fragments
3 ~ Partially soft and extred
E mely weathered.
3 ~ Brownish 1in color,
s.u_ 1 extensey
3 ~ WEATIIERED
3 ~ DACITE
Fa
~
A
N 18.00-16 .00n Recovered ag
I I slupe Fipe to medium
/] coarse grained
y Brownish to grayish in
/\f L color.

,\/// 10.00-23.350 Gravels,
cobbles, pebbles with
scattered boulders

= slighrly weathered gray-
- / H ish in coler
’f /A
5.05 /:f“
= - /Jrovirareiy
3 1 |weaTiieren
E / DACYTE
E N
E /;5; y
s %
7, i
)/
/ 23.35-26.40m Recovered as
/ sludge coarse gratned
(0 Grayish in color
2 /]
25,
= )
/ il 26.40-30.20a Gravels,
// cobbles of dacitic rocks
5
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BOREHOLE LOG

PROJECT | 1)0005 MONT) IRRIGAT LON PROJICT SITE | by icus b
3 ELEVATION ANGLE MACHINE BEGUR SITE ENGINEER
el ooy | DEPTH BIT PUNP COMPLETED FOREMAN
-y
2l (@) DIAMETER Ov LEVEL] ERGINE DAYS REJUIRED DRILLER
e |
ol il=l?2] o N necovesy | DRILL PERNEABILITY
53| &|E| o [rerumoer |8 [pReD ol 1 thw) X in CGS/ LUGLON DESCRIPTIONS
Q - -
I 8 vwwewjl1d3| ! L
SU.(E 30.2¢-34.0n Recosvered
3 as shulge.
Coarse lraancd. Grayy
1in color

MODERATELY
HEATHERED
DACITE

35.00-100.00m llard roct
Dacite basaltic in soee
section porphyritic am
partially amygdalaid
pyritie, dark grayish
n color
fiard and massive, chlon
tied along surfaces.
Fracturc/joint piane
€1lied with calcste
ranges from 3mm to paper
thin. Fracture/joint
plane rusty and calcitx
" heathery varies From

slightly weathered to
Frclsgh. Y

Core recovered gencrally
F“ in farr condition.

{ Broken and fragmented
- $4 throughout the bottn of
| the hole

b 1o Core generally broken at
L sections 33.00-44 e
40.00-57 .00m:b60.00-65 0 B
Sy 68.00-68. 10m-69 00-71 B
DACITE 71.00-7t.40m:72.40-73 04
73.00-74.00m;:74.00-74 6
80.00-81.50m3:83,40-86 %
86.75-87.55m:90,00-95 &
and 98,00-99.060 nmeters
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BOREHOLE LOG

{L0COS NORTE [RREGATION PROJLCT

SITE {pyis1quaN bad

DOt 7
{3

ZLEVATION ANGLE HACHINE

AEGUN

SITE ENGINEERI

DEPTH BIT PONP

COMPLETED

TOREMAN

DIAMETER av LEVE ENGINE

DAYR WEJUIRED

CRILLER

“DATK

ELEVAT N

DEPTH

o 5P
TEANINO®Y g R.Q.0 (%} WEE?
(13

70 40 60 B0
wouw | 113 10

THICK'S
LOG

-4

RECOVERY | DRILL PERMEABILITY
K in COS/ LUGEON

10-3

DESCRIPTIONS

PLITIYLS TR 19T OO OO0, i e

bk

i
Sl

(T mmnmm !In-.l

=T
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Tl

Sanolo b .r...u...l.

E e
Js9 of, SN

77 A sLgaLy ﬂ
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BOREHOLE Log

—
PROJECT ILOCOS MIRTE ERRIGATION PRAECT SITE| Pracstubay par
R ELEVATION ANGLE MACHIRE BEGUN SITE ENGINEER
-
- D?di;? DEPTH f3L3 PUNP CONPLETED FOREMAN
-
2 DIAMETER ov LEVEL ENGINE DAYS REQUIRED DRTLLER
T " DRILL
EEIEI %] o freammorr | S R.9.D TROVERT | seezn :E““:::;t:;am DESCRIPT
satalsl e MY | 3 g se w9 (n/u) in ToKs
8 L e o ' TLLIRER. L -3
= Il T
90, (7 !
TAYFN
A -
A
N
A [i'
A
ps. A DACITE =
B s
FaN &
A
A |
A | i
A

L
 —

o )
| l a
L PO P L I O
1 —71 ) S

— 1 T 1—

P
B e 3
1
!
3

btuadais ottt
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SENE

SANYU CONSULTANTS






( |
| ) |
ERNEVANN IR D |
- [ ECENONTN / h
g | LUAVATAVE =) m
> o \v VVM_ : ._,q v\..\ 1§ r n
ER (VA X, L |
23 1 NPT .
W \ i :
2 m vV ,,.WF Jm\ ; — d ¢ I : -8 m
4% w \ kS B . H-R LA
i N i
E: - \\ // y ! /\,x —1, . ; _
- \ Ar /r . q u / , |
] - \ \% , //z s i "
TN S , '
- k\ \\\ \ \._M\\ 2 " ;
BRIV =) , !
] [ N> T, N\ ,

L}
R U
i |
1 |
¥
i
H o
—+ '
| / / 4
A e ]
[ -b - -2
ww 41  ®o

\ L MNA Y

B
N
]
'\
o B

. 00
L]

-y
P C—g__-\

ARl AN L A ’
| CAAL/ T, 5

.,._ /ﬁ N/f 2 -3

,__ H % \,,./,\\ i &

A ...,, .\ \/, “,.r, 2 -3

I N \\ 74NN ,
LA INL T,

.\R . \\VP/ “ )
NEARD=)

o
I
>.K/‘.-
\
\

<.
/
=

/[ \Y
)
/r

N
¥ 7 < s *

/ i ~_ 1,
F St

i
&

2 - H : 3 -

- Ll T —




FIGURE 38-9 TRAVEL TIME CURVE Appendix 3B-3
) Page 31
AND __VELOCITY PROFILE &

{PALSIGUAN _DAMSITE)
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FIGURE 38-i10 TRAVEL TIME CURVE Page 32
AND VELOQOCITY PROFILE
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