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1. TEST DRILLING, PUMPING TEST AND ELECTRIC LOGGING

STUDY METHOD AND WORK AMOUNTS

The sites where test wells were drilled in the Study are shown in Fig.s 1-1 to 1-4 and the work

for these wells is shown in Table 1-1, Daily activity records of drilling work are presented in

Tables 1-2 fo 1-5,

follows:

ey

2

&)

“

Main equipments and materials used in test drilling, pumping test and electric logging are as

Lotary Drilling Machine

LONGYEA-38 : Spindle-type (for G.M.A and Naic)
LONGYEA-44 : Spindle~type (for Mendez)
TOHO-HD6 : Spindle~{ype (for Tanza)

Instrument for Well Logging

GEOLOGGER

{Model 3434) : - Electric logging for G.M.A
MAC-OHM : Electric logging for Tanza, Naic,
(Model 2115) and Mendez

Gamma-ray logging was carried out by GEOLOGGER for G.M.A., Tanza, Naic, and
Mendez.

Compressor for Well Development

KOMATSU Engine drive rotary type compressor
(7-8 kg/cm?, 7 m® /min)

Riser Pipe : 100 mm x 6 m (49 pes)
Air Pipe : $ 25mm x6m (25 pes)
Air Hose : ¢ 25 mm x 20 m (1 pe)

Submersible Pump for Pumping Test

Grund Jose : 2" diameter x 22 Stage 10 Hp x 220 V {for GM.A)
Pleuger : 4" diameter x 6 stage x 70 Hp x 440 V (for Tanza)
Pleuger 1 4" diameter x 6 stage x 70 Hp x 440 V (for Naic)
Grund Jose : 3" diameter x 20 stages x 30 Hp x 440 V (for Mendez)



(5) Casing Pipe (Standard Pipe)
# 150 mm steel pipe : 6mx12=72m
¢ 200 mm steel pipc  : 6 m x 64 =384 m +lm x 2
¢ 250 mm steel pipe : 6 mx 20 =120 m +lm x 2
' Total: 580 m
(6) Screen Pipe '

MK Continuous V-shaped slot wedge stainless wire wound screen AISI Type 304

¢ 150 mm Slot # 60 78 m
$ 200 mm Slot #60 96 m
Total : 174 m

(7)  Gravel for Packing

#10 30,800 kg
#5 : 2,100 kg
Total 32,500 kg

1.2 HYDROGEOLOGICAL CHARACTERISTICS OF MAIN AQUIFERS

Well structure and geologic columnar section of tanza, Naic and Mendez test wells are presented
in Tables 1-6 to 1-8.

Electric logging data are presented in Fig.s 1~5 to 1-8.
Fig.s 1-9 to 1-12 show the pumping test results of each test well.

Table 1-9 shows the hydrological constants obtained from electric logging and pumping test
for the four test wells.

According to the results of the four test wells, three aquifers, shown in Table 1-10, werc
distinguished.

Middle Aquifer is the best aquifer among the three judging from its large speéiﬁc capacity (Sc)
and transmissivity (T), it was deposited at the end of Cavite Slope as alluvial fan conglomerate.

From the fact that conductivity is low in Upper Aquifer and Middle Aquifer but high in Lower
Aquifer, groundwater stored in the former two is free and the latter is confined since the pressure holds
the dissolved mineral in solution which gave high conductivity values.

Fig.s 1-13 to 1-16 show the relationship between pumping discharge and drawdown obtained
from the step—drawdown pumping test for each test well.
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Table 1-6(1/2)

WELL STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF TANZA TEST WELL

LOCATION: TANZA, CAVITE WELL NO. B}

El=30.6$m_. _DEPTH =160 m

SP |Shorta= 0.4 nilLong a=1.6m SP (Short a=0.4m |Long a=1.6m
beptd Mv | R lakaR| R _[4faRPEPTH Mv | R JanaR| R [4gaR
53 2t0| 4207 2160 os6s] 17.39

6 54 197 1611| 810 0735] 1478
7 13.8 55 194 | 2.8%2) 1424 osaa| 1689
8 163 56 194 | a.742] 2388} o0.7136] 1520
9 413 57 198 | 4262 2042 0964 19.38
10 02| 2519| 12.66, 0971 19.52 58 s | 4338 2081 1.155| 23.22
1 182] 2.348| 1280] o971 1952 59 200 | 3.763| 1891 0.996] 20.03
12 188 | 4.091| 20.56| 1.075] 2161 ¢0 20{ 3.608| 1s.14| 1.057] 2125
13 o8 | 7.878] 35.60| rivo] 23132 61 193 | a465| 2244 o.938] 13.36
14 195 | 6910 3473 | 1.415] 2845 62 197 1.465| 736 0.440| .85
15 218 7004 35.21] te692| 34.02 63 00| 1.049| s27] o4s7| 9.719
16 193 | 6060 3046 1.459| 2033 64 212| 1054 s30] 0462 9.29
17 1921 2878 14.4s| 09718 19.66 65 19z | 1.060| s33] oca429] 8.6
18 187 2149 | 1030] 1.009] 20.29 56 198 | 2.438| 12.25] 0.465] 9.33
19 188] 2667 13.841| 1.038] 2087 67 194 2.434{ 1223 oass| 933
20 188 | 3.862( t9.41| 0.775| 15.58 63 195 | 3981 2001 o030] 1007
21 190] 23011 10.56| o0.886] 17.81 69 200 239 1201 o692 1406
22 214 .16 13.65 1.915 20.41 T0 203 2.350 11.81 0.666 13.39
7 193] 3742 18.31 0.506! 18.22 71 00| 1639 8.24] 0549 11.04
24 197] 25031 1258 o1 18w 7 03| 1.723| 8.66] o021 1098
25 186 | 2.655| 1335| 1.146] 2304 W 921 | 1.297| 6.52] o.498| 1001
26 187 4,904 24.65 1.044 20.99 " 205 1.786 8.97 0.547 11.00
27 193 | s064| 25.45] 1.241] 24.95 75 01| 3.582| 17.80| 0301 6.05
28 184 | 7.658 | 3s.a9) 1.551] 3118 76 206| 0947 476) 0292[ 587
29 192 | 10330 s1o2| 1370 37.60 77 2071 0699 | 3.51] 03a7] 698
30 11| 1.20] sers| 2513 s0.53 78 193 osee| 335| o207 .97
31 91| 11.00] ss.29| 2.811] ses2 79 197 0.475| 239| 0203| .89
12 188 | 10.36| sa.s9| 2820 3670 80 195 | 0.801| 403 0270] 5.43
1 198 ] 9770 4o | 2627 sam2 81 197| 0857 43i| 03291 583
14 192 | 6.042| 3037| 2.239| 4s.02 82 199 | 08s8| 431 o301]| 6.03
.33 186 | 8.022| 4032 25713 517 33 107 o0ss4| a420) o028/ 319
16 190 | 10.86] sas0| 2379 47.83 84 99| 0.810]| 4.07| 0.270] .5.43
17 190| 13.19| 66.30| 2.858| 57.46 85 03| os18] 291) o285 3.8
38 195] 13.15| e6.10| 2345 5720 86 25| 0967] 486 0316] 6.35
39 202] 12.20] 61.32] 2539 sLos 87 201 | 1.287| 6.47] 03] 629
40 193] 3.361] 1689] 1327] 26.68 38 08| 0.627| 3.13] 01| 625
a1 207 6055 3048] 1563 3142 89 1al 1.06s| 535] o3as| 6.9
42 201 | 10210 St.32] 1.303| 26.20 9% 08| 1220] 613] 0325{ 6.53
43 193 | 10.820 | sa.39| 1639 3295 91 100] 1.087] sa6| o3| 6.86
44 199 2.413 12,13 0.846 i7.01 92 207 1.272 6.39 0.367 1.38
as 193] 1.896| 9.53] 0.8%0] 17.89 93 a19| o751 381 o3se| 122
46 190 | 2.510| 12.62| 0.344] 16.97 94 122| 1325] o660 o42]| 846
47 1921 2200 f1.10] 0.630] 12.67 93 22| 1879 7.94] 0.4%] 38.65
a“ 196 | 20t6( 10.43| o781 | 1570 96 200 | 2395 | 1204 oasa| am
a9 192| 2.507{ 13.08| 0767 15.42 97 209 1.578( 793 o613] 12.33
50 200 | 3.947| 19.84| 0.906| 18.22 98 138 ] 1.723| 8.66] 0.691} 13.89
31 207 6.137] 30.85| 0983 1976 - 99 206 | 3.234| 16.26] C.617] 12.41
52 208 | c.694| 31.65| 1.213| 2439 100 207 | i1.089| s47] o298] 3599




WELL STRUCTURE -AND GEOLOGIC COLUMNAR SECTION OF TANZA TEST WELL

Table 1-6(2/2)

LOCATION: TANZA, CAVITE WELL NO. B EL 30.65 m _ DEPTH = 150 m_
_ 8P  {Short a=0.4m iLong a=1.6m SP {Short a=0.4m |Long a=1.6m
DEPTHl MV | R {axaRl R |4 raRDEPTH MV A |[4iTaR| R l4f aR
101 212 0163 34| 0357| 718 149 28| 1.348| 1780 0306| 1017
102 "22y| 08071 406| 0303] 6.09 150 286 | o811 | 408 ] 0507 1019
103 210) 0489 2.46) 0.281 .65
104 204 osss| 279 o2 587
" 105 200 0717] 60| o284| 57
106 t12{ o760] 382 o0.300] 6.03
107 2041 0.567| 2351 03| 648
109 2071 173| 861l 0391 736
109 2061 4.349| 21.36] 0.447] 899
110 102 ] 78891 39.65| 0.746] 1500
111 217| 6208} 31.20| 0.878) 17.63
112 216 { 1.891 935 | 1.018! 2047
113 §- 208 ] 4027 2024] 1061} 21.33
114 219 | 5847 2939 0.3% | 17.89
113 2921 4217 21.20] 1046 1103
116 226 | s5.541| 27881 1.265| 25.43
117 213 3.6a0| 28.35] 0.788| 15.34
. 118 214 | 1,962 9.86| 0503 1014
119 1171 1338 6731 0382 7.8
120 2141 0926 4.65] 0.383 1.70
121 217 0620} 312| 03] 7144
122 224 | 1.103] 554 | 0351 7.06
123 20| 14707 739 0376| 1.52
124 229 1.600] 8.04( 0370| 744
125 228 1469 7.33) 0.415| 8.4
126 230 0.939] 4721 0469 9.43
127 227 1.041 5.23] 0.339| 10.34
128 23| 3.436( 17.27] 0.522] 10.30
129 213 | a1az] 1579 o772 1532
130 203 | a789| 23877 0835] 1679
13| 126 | 4449 2236 0.860| 17.29
132 213 | 1480 7.44| 0617 12.40
133 121 234t 11.77| 0.636{ 13.19
134 131 | 1733 8.70 | 05291 10.64
135 218 | 1.741 8.75| 0.534] 10.74
136 22 1131 8am| os17] 1079
137 210 736 8.73) 0.513] 10.M
138 22| 17381 81| os06| 1017
139 217 1.e32| 1.20{ 0503} 1014
140 212 | 1.448] 728 0300 10035
141 219 1.465) 736 0506] 1017
142 122 | 147§ 739 0.5041 10.13
143 2221 1L.03Y| 519 0505 1015
144 25 | 1.679| 8.44] 1.4941 3004
145 26| os20] 261 | 1.548] 3192
146 a4l 82| 760 0509 103
147 225 | 1320] 768 0.306] 1017
148 2271 0.504 2.53] 1.3 3082
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Table 1-7(1/2)
WELL STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF NAIC TEST WELL

LOCATION: NAIC, CAVITE WELLNG.C EL 10.48 m DEPTH = 150 m
SP |Short a=0.26 njlLong a=1.2m SP  |Short a=0.26miLong a=1.02m
DEPTH MV R (|4/taR| R |4flaR DEPTH MV R |4 aR R [agaR
4|-  240| 130 425{ 095} 9.6l 52 |- 195 1.38| 451 1.06] 13.59
5 |- 63| 964 3150|328 42,04 53 |- 208 129! 42| o059 12.69
6 |- 140 196] e640| 100} 12.82 54 |- 203 128} 48] 099 1269
7 |- 130 123 402| o078] 94 35 |- 1964 129 421] 1.00] 1282
'8 |- 220 135 441| 0383] 10.64 56 |- 187§ 124} 405]| 1.03]| 1320
g |- 183 | 138 45| o087] 101s 57 |- 191 1.13] 3.69| .1.00| 1282
10 |- 205 | 136 4.44) 0.39| ti.4i 58 |- 2001 126 411 097] 1243
1 |- 21| 136 4.44| 080] 1025 59 |- 20 18| 336| 096) 1230
12 |- 193 093] 30d| 063 3808 60 |- 1981 093] 3.04| 093] 11,92
13 |- 197 o0.63] 206] 051] 6354 61 |- 182 103 337| 096] 1230
14 |~ 1541 093] 3047 0069] 334 62 |~ 181 1.03 | 337] 1.00] 1282
15 |- 01| 131 428 1020 13.07 63 |- 80| 1.40] 359| 106} 1359
16 |- 203| o099| 328] 0.63] 808) 64 [- (83| 1.06| 346| 1.02] 13.07
17 |- 27| o0.82| 269] 0.55| 150 65 |- 183 o098 320f 090] 1134
18 |- 00| 076 2481 0354 692 66 |~ 186 091 297] o8| 1077
19 |- 02| 129 420 082 1034 67 |- 193 o8| 281fF 07| 9.M
20 |- 165 2.69| 8.79] 1.52| 1948 68 |- 198 084| 274] 078} 1000
21 |+ 205 F 7391 24405 | 242 3102 69 |- 205 | 0.6 1.99( 0.69] 8.84
22 - ozt 836l 2731 234 3640 70 |- 28] 03s| 1.14] esi| 654
23 |- 08 128 447 n073] 936 71 |- 00| 031 1ol o046 590
24 |~ 1981 128} 448 | 0.73] 9.6] 72 |- 00| 030| 093] 03s5] 449
25 |- 203 1.33] 435 080 10325 7 |- 196 030 098 034} 436
26 |- 202] 1.47] 430| 097 1243 74 |- 134 | 027 @88 031 397
27 |- m2{ 1.47{ 4s80| 10| 1282 75 |- 213 |, 027 0881 03if 397
28 |- 20| 132 43t| 083 10.64 76 {- 28] 038 124 034] 436
29 |- 200 093] 304 00l 641 77 |- 221 027| o8] ey | 397
30 |- 200] 1o09| 3s6| o036| 713 78 |- My | 026 035] 03] 397
31 |- 197 109 356| o036] 7.8 7 |- 232 | 047| 036] 037( &M
iz - 186 £.12 3.66 0.1 910 80 |- 223 1.10 3.59 0.56 7.13
33 (- 1631 1251 402} 030] 1025 81 |- 00| 115) 376 077 987
34 |- 157] 12| 36| am| 910 82 |- 157 170 55| 102| 1370
35 |- 04| 1.29)] a21| 0383] 1090 33 |- 20| o087| 284| o060 7.69
36 - 156 1.34] 438| o8yl N4 84 [~ 238 | 0.713] 239 o034] 6%
37 |- 155 | 1.5s] so6| 128 1641|  8sl- 237| 0.69| 2.25| 0.46] 3%
3% {~ 158 1.571 s13| 28] 1641 86 |- 232| o087| 284| o049 628
39 |- 163 1.52| 490 124 1589 87 |- 236 073| 239 o036 7.8
40 |- 1721 11s) 3.76| 0.88| i1.28 881-" 35| 0.74| 242| 0.63| 872
41 |- 154 29| 421 099| 12.49 89 |- 03| 094 307| 0741 949
42 |- 123 23] a0 o095| 1213 o0 |- w0l 095] 310| 078] 1000
4y |- 159 | 150| 490f 1is5| 1474 91 |- 222 o096] 3.14| o0382] 1031
" 44 |- 178 | 1o0| 3271 077| 9.87 92 |- 2241 098] 320| o0.385) 0%
45 |- 156 091| 297{ 074] 949 93 |- 6] 125 408 100} 12,82
46 |- 1836 | . 1.46 477 1.06 | 13.59 mgi— 01 1.2 4.08 0991 12.69
- 47 |- 164| 1.86] 608 142 1820 95 |- 162 1.44] 470 1.04] 1333
48 |- 95| 1.81| 591} 138} 17.69 96 |- 179 136} d44| 099| 12,69
49 |- 157 169 ssrf 129} 1633 97 |- 2031 0064f 209 065 833
50 |- 172 187 s3] 120l 1538 98 |- 6| 087] 284 0.49] 6.28
sl 138 156 saio| 121 1558 99| . 28] 030 093] 045 577
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Table 1-7(2/2)
WELL STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF NAIC TEST WELL

LOCATION: NAIC WELL NO.C EL1048m DEPTH = 160 m
SP |Short a=0.26miLong a=1.02m SP [Short a=.26m |Long a=1.02m
DEPTH MV R l4fiaR] R [4 T2aRDEPTH MV R |aaRi R |4aR
100 |- 207! 053] 173 o4t "s26| 148 - 03| o042] 137] o32) 410
101 |- 06! 053] 173 oarl s26| 149 |- 3161 042] 137] o032] 410
102 |- 2051 o0s9| 1.92] oasf s577| 130} s20f o40| o031 om| 397
108 |~ 207| oss| 288| o6l 820
104 |- 06| o092 00| om| sio
105 1- to8| 1.23] 402f o091l 11.66 ‘
106 |- 86| 19| 3.89] oss] 11.28
L orl 64| 1.23| 402| 091 11.66
108 |- 1191 141| 461] 106| 12.59
109 |- 161 | 239] 7.81] 1.62| 20.76
110 |- 07| 413] 15.45] 2.04| 1618
11 |- 198 | 5.5%| 18.07] 237] 30.38
112 |- 26| 1.34| 438] 1ol 1410
1s |- 23| 1.26| 412| 097] 1283
41--  207] 11s] 36| 093] 11.92
113 |- 216 1.40| 457 099| 12.69
116 |- 218 | 135 441| o9a] 1205
17 |- 20| 133 435l os3] e
118 |- 234 | o08n| 288 066 8.46
“119 |- 233 | os9| 193] o0s2| 6.67
120 |- 28| 075| 245 0.56] 7.8
121 |- 37| oss| 281 os64| 3820 ;
122 |- 237 129 421 096) 1230
123 |- 235| 201 6571 149 1910
124 |- 1951 3.20] 98.70] 2.33{ 29.87
125 |- 143 | 50| 21.34| 339 43.45
126 |- 62| 827] 2702| 401 35140
127 |- 1sa| sa6| 2731 407] 5217
128 |- 210] 7.0 2357 3.64] 46.66
129 |- 225 | as3| 1s78] 276) 3538
130 |- 27| 139 4s4| o0s86] 1m
131 |- 2351 122 399 075| 9.6
132 |- a1a| 112 3661 069] 8.84
133 |- 200 s3] soa] a1 1a23
134 {- 21| 29| 421) o94] 1205
135 |- 243 | 1.22{ 3.99| o086| 1102
136 |- 220 o092 301] o719] 1003
137 |- 257 1a7| s.87) o082 10.58
138 |- 234 | 12| 3.66| 081 038 ‘
139 |- 256 | 052 1.70] 040} 5.3
140 |- 261 | 048] 1.57] 037| 474
141 |- 274 | o44| 1.44| o034) 436
t42 |- 279 0.47 1.M n.36 4.61
43 |- 20| o4l 176] o039 o0
144 |~ 10| 049] 10| 038 4.87
145 |- 296 04a] 144 034 436
146 |- 02| 043] .41 033 4.23
147 |- 32| o0so| t.61| o33| 449




Table 1-8(1/3)
WELL. STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF MENDEZ TEST WELL

LOCATION: MENDEZ WELLNO. D EL.542ml m DEPTH =290 m
SP  |Short a=0.26m|Long a=1.02m SP  |Short n=0.26m|Long a=1.02m
DEPTH| Mv | R 4R | R J4JUsr [DEPTH| MV | R _|4K6R | R 1R
Temporsry Guide Casing Pipe GL-36 m 80.5 |- 8.1 412 13.46 2.33 1 29.87
33.5 81.5 |- 48| 374 1222 2.22] 2846
34.5 s2.5|- 25| 3.04| 993{ 1.76] 2236
35.5 IE 83.81- 19| 267 s72( t30] 23.07
36.51- 33| 425| 13.89] 190} 24.35| 845)|- 21 380 1] 1.88] 24.10
375 1= 33| 4¢3| 16.40| 252 3230 853|- 22| 446| 14.57] 235 30.12
385 1 30| ass| 1a57| 28] 33.07| s6s(- 28| sdo| 13.62]| 298| 3819
39.5 - 55| 416] 13.59| 237 3038 | 878|- 29| 675 22.05| 342 43.84
a0 5 - 40| 38z| 1248 227] 2910 885|- 46| 688 22.43) 4.08] 52.30
ats - 38| 379 1238] 2.23| 28.58| 895|- 15| 8.79) 2872 4.67) 39.36
4251~ 35| azo| 1372 27220 2846| o0s|- 156| 9.75; 31.86| S.63{ 72.16
a5 - 32| 370| 1209 1.83] 23.46]| 91.5|- 6.1 1046 33.20) 6.04) 77.42
ass - 30| 1.8 14| 1.35] 1730] 925)- 40 1033] 33.91| 4.10| 52.35
5.5 |- 84| 179] sss| 122 1564 933)- 99| 9.98] 3261 ST 73.i9
65 |- i1 280 915| 14s5| 18359 94s]- 42| 831] 2878} 508| 63.1i
| ars|- 33 48] 1647] 2581 32.69 o551~ 170 863| 2819) 4.4 5307
435 |- 49| 89| 194 3.20| 4101 | 965{- 321 414 13.53| 2.65| 33.97
195 - 721 6an]| 20091 | 3.69| 47.30| 97.50- 361 3.16| 1032} 2.10]) 26.92
051~ 80| sa5] 2007 400 si27]| 985|- 37| 279 9.42] 1.90) 2435
15 - 1061 670 2189 40| s2ss| 99.5|- 390 3.63| 1486} 210 2692
525 |- inz]| 702] 2294| 42| se09| 1ons{-  si| 579] 13.92) 284 3680
335 |- 181 | 7.41| 24.20] 424 3435} 1005 |- 5.3 1085 | 3355} 4.65| 39.60
¢ sas|- 64| 663 21.66) 3.62| 4640} 10285 98| 3.9 29.27) 482 61.78
555 |- 55| 321 t049] 2i6| 27.69] 103.5|- 40| 833 20068) 3.94] 50.50
565 - 78| 288| 941 | 18| 23.58| 10a5|- §2] 58] 1908 3.53| 4937
5751~ 73] 295| 9.638| 179 23.94| 1053 |- 23] 633 20.63| 3.35} 42.54
s8.51- 47| 249| sa4| 147 18.84| 1065|- 20| 410} i3.40| 272} 34386
595 - as| 1.95] 637 137] 1756 w075|- 32| 419} 13.69| 2.98| 3820
605 |- 46| 284] 928 1.57| 2013 | 108.5|- 123] 7401 24.18| 329| 4217
61| sa| s2s| 7is5| 253 3243 | 1095]|- 143| 8681 2836| 4.63| 5934
c2s1- 11.7| 688 | 2248| 40| 51.27| t105]- 124 9.60| 31.37| 510 65.37
618 |- 120| 633] 2068] aos| 5178 nits|- 431 1035| 3395 S71] 7319
ehs |- 80| ss6| tat7| 37| 4rss{ uzs|- 43| 9.53] 31144 .23 67.04
655 |- 8.3 s86| 19.45| 380| 4870 113.5|- 74| 8.17| 2669| 4.83 61.91
665 - 76| 6as| 20.09] 4oo| 5127 5145 |- 48| 747] 2441 §35) 68.47
6151 28] sai| 1670] 335} 4z 1155|- 18| 344} 1124 213 ) 27.30
85 - 34| as{ 1408| 306] 39.22f 1165|- 20] 34l 1844 136 17.43
605 |- 21| a4i| 9stl ze7| 3az2| n7s|- 42| 388| 11.70] 133 23.46
2051~ 27| 82| 1248 216| 27.68| ns.s|-  2.6) 238} 778} 133} 2346
Tis 1. 18l 205| 60| 143| 1833 n9s|- 28| 29| 9.48| 185] 2371
725 1- 221 195] 637 13| 1679 | 1205~ 37| 479| 1563 ) 2.25] 2384
718 1- 22| 185| 604 122 1564} 120.5]- 25| S5.4s5] 17.81| 298| 3820
745 1. 261 196] 64n| 1.24] 1589 yp2s)- g1 | 73| 2460 3.15] 40.38
75.5 |- 24| 174| s69y 122 1564 1235 )- 163 6.83 | 2232 3.19| 48.58
2651 23] 10| sss| tle| 1487 52451- 100} 7.78| 25420 3.98) SE0i
775 - 20| 226| 738 139 17s2) 12ssi- 59| 66l| 2160] 3.68) 4714
755 1- 201 ai2] 1346| te67| 2041 1268]- 78| 6.12| 2000| 4.68) 3999
795 |- 19| 440l 1438| 25| 3243 127.5|- BO| G33| 2232 3.34] 4281




_ Table 1-8(2/3)
WELL STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF MENDEZ TEST WELL

LOCATION: MENDEZ
SP|Short a=0.26m|l.ong a=(.02m] |~ SP_ |Short a=0.26m|lLong a=1.02m|
DEPTH! MV | R |4f{#R| R |4 sRPEPTH MY | R HdifaR] R |44=R
a5 - 83| 728] 23.79| 426 saeo] 1768}~ 110 1249 3983 6.51| 83.44
1295~ 82| 953 3114 s.00] 6409 177.5]- 98] 1031 ] 33.69] 7.00| 8972
305 1= 1241 9470 3008 saz| eear| 17s5]- 87| 981 3205) 523] 67.04
s - 1021 979 31.99| ss5) 7044 | 179.5]-. 08| 941] 3074 650| 83.32
1328 |- 103 1003 | 32.97] ses| raos | 1803 (- 18| 239] 781 149] 19.10
Tass e 1201 108t | 3532] 615] 7883 | 115 v 25| el 523| 1.35) 17.30
1365 |- 13.8] 1134 | 3705}  c4s| 8267 1825 26| 1.87] 611] 1.28] 1641
135.5 |- 162 11.79 | 38.52] 681 | 37.29 | 183.5 25| 515 1683 | 1.67] 21.41
1365 |- 1a3) 1257] 41.07| 7.26| 93.06] 1845 24| 968 3.63| 5.27] 6153
1375 - 124 13.57] aa34| 777 99.39| 1855 20| 12.85 | 193] 6.62] 8485
138.5 |- 100 13.97] 45.64| 8.09[103.70 | 186.5 2.4 2089 71.%2] 9.61 12318
139.5 |- 10.0| 18.96 | 47.57| 8.53[109.33 | 137.5 241 2202 | 71.94 | 12.65 | 162.14
1408 - 10.2| 1509 49.30| 8.91 11421 | 188.5 38| 2347 715.70| 13.61 | 174.45
1815 |- 107 1569 51.26| 9.320119.46| 189.5 43| 25.68 ) 83.90| 14.31]183.42
142.5 - 120 1600 52281 94712038} 1905 79| 2326 7600 13.55 {173.68
1435 1= 1LL| 15.71) S1.33] 933 [119.59§ 1915 22| 18.22] 59.53 | 10.44 |133.82
1485 |- 981 14.97| 45.91| 902[#15.62] 192.5 2.1 | 12.44 | 4064 | s.02| 6434
1455 |- 10.4| 14.72] 48.09| 8.78 [112.54 | 193.5 251 90| 1928| 2.96| 37.94
146.5 |- 117 1878 | 48.29| 878 [112.03 | 1945 271 2.59| 8.46] 1.86| 23.84
1875 |- 1201 t524| 49.79 | 9.02)1is.62] 1958 211 2.75] 8.98| r.e3| .89
1485 |- 100 is.1a| 49.47] 9.08|116.38 | 196.5 20| 272F 8.89| 1.74] 2230
149.5 |- 8.1 1853 | 47.47] s8.59|11040] 1975 19| 25| s21| 17sd 2.4
150.5 |- 8.8 13.46| 43.98 | 7.89 | 100,13 | 198.5 20| 272 839| 1.3a] 23.88
1515 1- 221 10291 33.62| 531 68.06] 199.5 24| 303 9| 193] 2074
1528 |- 991 93| 1937 413 | s2.94 | 200.5 301 318 | 1020 200]| 2539
153.5 |- 86| 946 3221 | as2| s7.94] 2005 24| 268| 876| 1.51] 1938
1545 |- 92| 1134| 3705 604 7n.42| 2008 31] 14s| s72] 1.53] 19.61
(555~ 96| 00| 3921] ees| ssae| a0s3| 33| wesl ss2f 1s0) 1res
(56 |- 100 1214 | 30.66| 6.33| 87.34| 204.5 27| 325| 735| t.63] 2089
1375 1~ qoa | 1215 | 39.70| 6.96| 80.2t | 2055 71| 438} 1431 2.25| 2834
1585 I 7.61 1241 4nss| 701 9na3| 2068 19| sos| 19.48| 3.18| 4076
15951~ 74| 12261 06| 7.1 9143 ] 2073 20| 8.83] 28.85| 400| 5127
160.5 1~ 70| 11,81 | 37.28 | 6.60| 84.60 | 208.5 211 8.83] 2738 | 4.66] 5973
L 161.5 |- 1.2 it.12 36.33 6G.42 1 R2.29 ) W95 2.5 10,78 3512 586 75.10
“Trers |- 90| iraz] 3731] cas] sa67] 2105 42| 80z| 2620 6.68| 8511
1635 - BRI 10.38| 37.83] 6.72] 8613 | 2118 16.3 | 15.37] s0.22] 8.89|113.95
| leas |- s3] 1es| 3914| 6.81] 8729 2128 44| 14.97| 48.91| 8.35|107.03
165.5% [~ 9.0 12.12 39.60 6.96 | 89.21 2135 2.8 6.95 22.1 4.54 58.19
1665 |- 98| 12.68 ) a130| 7.47| 9190 | 2148 1.9) 490 1601] 338 4973
167.5 |- 9.5 1331 43.49| 7.52] 96.39 | 2483 201 627 49| a1s| 5319
1685 |- 77| 1248 atan| 7.00| 89.72| 2163 2.6 | 1019 | 3329 85| 7498
1603 - 52| 9.29] 3035 620 79.47| n7s 2.0 | 14.57| 47.60] 8.27|106.00
170.5 |- 8.6] 10.63] 36.73] 396 76391 213.5 1.4 ] 19.53] 63.81] 11.19]143.43
708 |~ 57| 1248 | al.76| 7200 92.29| 2198 85| 13.72| 61.16] 11.15 | 142.92
172.5 |~ 10.1| 13.64| ee.571 174] 9921} 2205 19.7] 6.55| 21.40] 416] 5332
1735 |- 1381 350 41| 7.65| 98.06] 221 43| 207] 970 298] 38.20
(745 |- 35| 1342 | 42.87| 7.0 98.70 | 222.8 vs| 622 2032| 298] 38.20
1755 |- 27| 1372 4483 | 7.4 9665 | 2235 571 a0t | 13.00] 3.02] 3870
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Table 1-8(3/3)
WELL STRUCTURE AND GEOLOGIC COLUMNAR SECTION OF MENDEZ TEST WELL

LOCATION: MENDEZ
SP IShort a=0.26m|Long a=1.02m SP  [Short a=0,26m|Long a=1.02m

DEPTH| MV | R [af{«R| R |47 aRDEPTI} MV | R |4faR| R jdqaR

224.5 3.4 3.98] 13.000 33| 4na2] 40 9.9 7.59| 2480 | s.60| 76.91
225.5 3.2| 429 1402] 339 43.45] 62 63| 716| 2339 454 58.19
226.3 38| 728 23.19] 427 43| 55 50| 7.36] 24.05| 4.96] 63.58
227.5 3.9| 1268 | 41.43| 667 85.49| 43 5.3 95| 3ss | 586 7511
2285 | 39| 1423] 4649 | 8.561109.72| 8.7 23| 11.69] 38.19| 7.88 |101.00|
229.3 78] 1583 s1.72| 9es|122.54| 5.1 22.5| 1170} 38.23 | 8.80 |112.80
230.3 99| 1588 | $1.88| 1043 [129.84| 54| 24.4) 12.25) 40.02] 8.88 }113.82
2315 |. 6.5 16.66| 54.43| tosi[13a71| 102 14.2 | 12.61 ] a0.55 | 8.81)112.92
232.3 70| 1812] $920] 11.29 14474 | 661 101 12181 3980 | 8.63|1i0.62
1335 6.5] 2005 | 63.75| 1193 [15291| 1.5 61| 9.49| 3101| $5.36]| 68.70
2345 | 193] 1403 4584 927 (11882] 1.0 63| 496 16| 422} 54.09
235.5 57| 1286 | 4802 769 9857) 1.t 3.7 438| 1831 3.53] 4525
2365 | 21 3.95{ 1291 3.17] 4063} 038 a1| 4s87| 1551] 3.66] 4691
2375 |- 1.2] 184 601 214] 2743 LS 43| 443 1947 336] 49.48
238.5(- 22| 19| 60| 192] 2461} 23 a2| 364] 11.89] 3.78| 48.43
2395 |- 23] 1.9 620 218] 27941 27

2405 |- 26| 205| 67| 215] 2756) 4.2

241.5 - 23| '249| 716 184| 23.58| 5.2 ' ]
7825 |- 20| 36| 12.28] 147] 13.84] 6.2 -

2435 |- 18| 163 533].1.40] 1794

; 244.5 1.9 z25| 73s] 1.65] 2115
; . 2455 19| 6359 21.53] 2.70] 34.61
246.5 0.0 537 17.55] 330 4230

247.5 i+ 2.3 2.62 8.56 226 28.97
248,35 i+ 2.5 5.52| 18.04 2.29 | 29.35
249.5 3.6 7481 24.44 445 | 52.04
250.5 4.0 873 ] 28.52 584 | 74.98
251.5 48| 10,62 | 34.70 7.151 91.64
252.% 46| 11.08 | 36.20 7.96 1 [02.0)
251.5 49| 11.63 | 33.00 3.50 | 103.93
2543 12.4 | 1160 37.90 8.59 | 110.10
255.5 §0.0[ 11.48 ¢ 37.51 3,67 | 111.13
256.5 431 1019 | 33.29 7.79 | 99.85
2317.5 4.0 9.22] 30.12 6.66 | 85.16
258,35 1.3 3,37+ 110.19 3.84 | 49.12
159.5 0.7 2.88 .41 277} 3551
260.5 |- 4.0 2.85 9.31 210} 269

1 . 261.5 40| 194| 1287 205 26.28
262.5 |- 42| a3a| 1448 233 2987

263.5 |- 2.1 531 17.35 2.32] 36,13
264.5 |- 1.2 6.44 | 21.04 3.19| 4039
265.5 [+ 1.8 5.03 | 16.43 181 | 48.34
266.5 3.0 5021 16.40 3.33 | 42.68
267.5) 43 397! 1297 2.82) 36.15
268.5 43 3.95 ¢ 12.91 2.60 | 33.33
269.5 4.7 6.32 | 20.68 3.08 [ 39.09
270.5 4.4 9.35 | 30.35 400 §i.27
271.5 4.0 9.53 | 31.44 5371 6333
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Water Level Versus Time

TAS/Q Versus Q
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No, | (m) (m} (m3rs) | .(sim?)| tpsimi| (my | (m) (m) (%)
1 0.94 0.94 0.68 1382 0.72
2 0.8 112 1.04 1109 0.80
3 0.22 1.34 1.36 985 1.01
4 0.25 1,59 1.88 846 1.8

Fig. 1-9(1/2)

Step Drawdown Test

GMA Test/Production Well

NHA Compound, GMA, Cavite
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CDT & RT
GMA Test/Production Well
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Fig. 1-9(2/2) PUMPING TEST RESULTS OF GMA TEST WELL
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Water Level

Water Level Versus Time

SASIQ Versus Q
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Fig. 1-10(1/2)

Step Drawdown Test

Tanza Test/Production Well

Bgy. Punta, Tanza, Cavite
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CDT & RT
Tanza Test/Production Well-
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Fig. 1-10(2/2) PUMPING TEST RESULTS OF TANZA TEST WELL
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CDT & RT

Naic Test/Production Well
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Fig. 1-11(2/2) PUMPING TEST RESULTS OF NAIC TEST WELL
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1 5.20 5,20 2.50 2080 0.48
2 113 6.33 3.30 1918 0.52
3 1.13 7.46 4.11 1815 0.55
4 462 12.08 8.29 1457 0.69
Fig. 1-12(1/2) Mendez Test/Production Well
Step Drawdown Test Bgy. Galicia, Mendez, Cavite
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CDT & RT
Mendez Test/Production Well
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Fig. 1-12(2/2) PUMPING TEST RESULTS OF MENDEZ TEST WELL
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Fig. 1-13
RELATION BETWEEN PUMPING DISCHARGE AND DRAWDOWN OF TANZA TEST WELL

1-34



Fig. 1-14
RELATION BETWEEN PUMPING DISCHARGE AND DRAWDOWN OF NAIC TEST WELL
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Fig. 1-15
RELATION BETWEEN PUMPING DISCHARGE AND DRAWDOWN OF MENDEZ TEST WELL
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Fig. 1-16
RELATION BETWEEN PUMPING DISCHARGE AND DRAWDOWN OF GMA TEST WELL
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2. RIVER AND SPRING SURVEY







2. RIVER AND SPRING SURVEY

21 MEASUREMENT POINTS

The survey aims to grasp both surface and groundwater conditions of the Study Area by
measuring river and spring discharges in both dry and wet seasons, to establish the relationship between
rainfall and runoff for water balance analysis and to obtain basic data for groundwater simulation.

A total of 30 measurement points were selected for river discharge survey in the dry season.
Besides these 30 points, there were three (3) additional measurements made in the wet season, Hasaan
Creek (R-31), llang-Ilang River (R~32) and Imus River (R-33). These additional measurements were
made in order to checked the actual discharge resulting from the diversion. The coordinates of the
measurement points were determined in the field using the Global Positioning System (GPS). Since the
coordinates of discharge measurement and sampling points in Phase I were based from the topographic
map, they were adjusted using the actual readings taken from the field. Discharge measurements were
conducted using the Price-type current meter. Of all thirty (33) measurement points selected for rivers,

in the wet season eight (8) points while in the dry season, 6 poinis were located inside the groundwater
simulation area,

Twenty four (24) measurement points were made for springs. Each measurement points were
photographed by the survey team. Water samples were also taken for water quality, analysis, ten (10)
for rivers and ten (10) for springs.

The selection of measurement points for discharge considered the cross—section, topography and
catchment area and channel characteristics. Existence of hydraulic structures such as diversion dams
was also considered as basis for the selection of discharge measurement points. As much as possible,
measurements were made in straight reach were the velocity threads are parallel to each other, stable
stream bed free of bed rocks, weeds and protruding obstructions which would create turbulence and flat
streamed profile to minimize vertical velocity components. For springs, previous studies made by
LWUA were used to determine the locations.

2.2 METHODOLOGY

For discharge measurement using the current meter, the basic principle is based on the
proportionality between the velocity of the stream and revolution of the rotor.

The velocity can be expressed as follows:
v=a+bx N

L4 = velocity of current at a point
constant to be determined by calibration

&
[~
f

2-1



N = number of revolutions

The discharge measurement procedure that was used is as follows. After selecting the section
for discharge measurement, set the taglines and determine the width of the stream. Determine the
spacing of vertical such that no partial scction should discharge 5% of the total discharge. Unless
discharge is uniformly distributed, equal widths of partial sections are not recommended. Indicate the
distance of the initial point from the edge of the water and also the depth of water. Decide on the
method of velocity measurement. - For shallow depths less than 0.50 meter, use the 0.6 D method
(current meter placed at 0.6 of depth below the water surface). During times of high water, when
velocities are great and it is impossible to place the meter of 0.6 or 0.8 depth, the current meter may be
placed at 0.2 of depth below the surface and then apply a coefficient to the observed velocity to get the
mean in the interval. After the meter position has been computed and meter placed at the proper depth,
allow the meter to adjust to the current before starting the velocity observation. Then, get the number
of revolutions made by the rotor for about 40 to 60 seconds. It will be convenient if counting is ended
on a convenient number given in the meter rating column heading. Stop the stop watch on that exact
count and record the number. of revolutions and time interval. Move to the next vertical and repeat the
same procedure, always recording the distance from the initial point, depth, meter position depth,
revolution, and time interval until the entire stream section is covered.

Then, the discharge can be computed using the equation:

g=axv

where:
q = discharge at a point
v = velocity of current at a point
a = area of the section

The total discharge is the summation of all the discharge at a point.

Fig. 2-1 to 2-7 illustrates the flow scheme for the river basins of Maragondon, Labac, Canas,
San Juan, Imus and Binan rivers, and river systems below tagaytay ridge.

For springs, the Volumetric Procedure in computing the spring yield were used in the survey.
The discharge can be expressed as:

0= 7
where:
0 = discharge
v = volume of container
T = required time to fill the container




2.3 RUNOFF THROUGH RIVERS

Streamflow data were collected from BRS for four stream gaging stations located within the
Study Area. Unfortunately, these stations which were established by the former Bureau of Public Works
(BPW) as early as 1952 were alrcady abandoned by BRS. The respective coordinates, drainage areas
and periods of record of the four (4) gaging stations are shown in Table 2-1. All four stations have
about twenty years of available data. However, only data up to 1979 are discharge data. The data from
1980 to the present are recorded in terms of gage height and not converted fo discharge value.

Streamfiow measurements made by BPW in Maragondon River, Hlang-llang River, Balsahan
River and Panaysayan River seem to be underestimated due to heavy diversion for irrigation use
upstream of the gaging stations. This is illustrated in Figs. 2-1 to 2~4 as a result of the river and spring
surveys . At least 2,041 Ips is being diverted from llang—llang River above the gaging station, 830 lps
from Panaysayan River, 1,241 Ips from Balsahan River, and 1,100 Ips from Maragondon River. Table
2-2 details the volume of water being diverted by NIA for irrigation of some 14,650 has. of paddy fields
in the Study Area. As shown in Table 2-3, these data were needed to adjust the discharge records to
obtain a better estimates of surface runoff for water balance analysis.

24 WATER SAMPLING PROCEDURE

Twenty (20) water samples were taken, ten (10) for rivers and ten (10) for springs. The
sampling requirements are as follows:

For Bacteriological Analysis:

minimum sample amount is one (1) liter;

bottle is full of sample and airtight;

bottle is a clean amber glass;

sample is kept in ice box as a low temperature storage and;
sample is taken to the laboratory analysis within six (6) hours.

For Physical and Cheimical Analyses:

minimum sample amount is two (2) liters;

bottle is full of sample and airtight;

bottle is a clean ordinary glass and,;

sample is taken to the laboratory analysis within twenty four (24) hours.
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