























































































































chloride-concentration contour. The depth of the 600
milligrams per liter chloride-concentration contour was
interpolated from relative salinity-depth profiles on the
basis of chloride-concentration data from driven-well
clusters. Profiles of relative salinity correlate fairly well
with geophysical profiles of the lens. The voiume of the
freshwater nucleus was approximated by combining
chloride-concentration and geophysical data to produce
a plan-view map of the thickness of potable freshwater.
Results of chemical analyses show that water from the
Kahlap freshwater lens is within the WHO (1971) rec-
ommended maximum permissible drinking-water lim-
its. Elevated nitrate concentrations in some locations,
however, may indicate potentially harmful bacterial
contamination.

The ground-water resource at Kahlap can be devel-
oped using a network of either vertical-tube wells or
horizontal-infiltration wells. Network management
would entail monitoring rainfall, pumpage, and water
quality in shallow-water-table wells, deep driven wells,
and production wells. Monitoring water quality will
identify salinity increases that indicate saltwater intru-
sion. Well production can be adjusted in response to
changes in the chloride concentration of the freshwater
lens. Records of individual well and total well-field
pumping rates will permit evaluation of sustainable
yield under actual developmental conditions.

The ground-water resource on Kahlap Island,
Mwoakilloa Atoll, can be used in conjunction with indi-
vidual rainwater-catchment systems: rainwater can be
used for drinking and cooking, and ground water can be
used for sanitary uses. When rainwater-catchment sys-
tems fail during extended dry periods, ground water
would be available to meet the total demand.
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Table 2. Temperature, specific conductance, and chloride-concentration data from dug wells, Kahlap Island,

Mwoakilloa Atoll
Well no.: DW is dug well and number is well designation.
[°C, degrees Celsius; pS/cm, microsiemens per centimeter at 25°C; mg/L, milligrams per liter; --, no data]

Specific
Temperature conductance Chioride
Weii no. Date Time (°C) (1S/cm) (mg/L) Owner
DW-1 12-11-86 1000 275 1,400 280 Daniel Obed
12-12-86 1200 275 1,410 280
07-13-88 1515 28.0 921 83
08-22-89 0950 - 937 97
11-07-89 1038 27.1 -- 94.5
DW-2 12-11-86 1125 275 1,060 130 Arwo David
07-13-88 1320 28.0 940 69.5
08-22-89 0950 - 635 43
11-09-89 1410 273 700 55
DW-3 12-11-86 1135 275 500 15 Ichiro John
07-13-88 1225 28.0 940 305
08-22-89 1200 - 653 22.7
11-08-89 1550 27.0 520 15.8
DW-4 12-11-86 1145 27.5 1,100 150 Belep Johnson
07-13-88 1310 28.0 1,030 75
08-22-89 0955 - 834 87
11-09-89 1420 27.1 915 98.5
DW-5 12-11-86 1150 275 1,090 340 Anrow Harry
07-13-88 1300 28.0 1,050 76
08-22-89 1010 - 735 525
11-09-89 1430 27.2 750 41.5
DW-6 12-11-86 1200 27.0 880 78 Robis Lipai
12-12-86 1410 27.5 910 71
07-13-88 1130 28.0 658 228
10-01-88 1010 26.6 416 20.6
08-22-89 1145 - 318 17
Dw-7 12-11-86 1210 27.0 900 120 Tom Neth
07-13-88 1115 28.0 2,070 390
10-01-88 1000 27.7 2,540 274
08-22-89 1115 - 1,400 223
11-08-89 -- 27.7 1,230 187
DW-9 12-11-86 1225 27.0 810 60 Mike Harris
07-13-88 1035 28.0 1,970 372
08-22-89 1045 - 1,110 139
11-08-89 1055 27.8 925 112
DW-10 12-11-86 1355 27.5 770 82 Simion Hedson
07-13-88 1020 28.0 2,560 590
10-01-88 0845 27.1 2,700 368
08-22-89 1105 - 1,370 231
11-08-89 1040 279 1,280 220
DW-11 12-11-86 1500 27.5 2,800 650 Hemyl Luhda
07-13-88 1520 28.0 752 76
10-01-88 0810 272 1,650 280
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Table 2. Temperature, specific conductance, and chloride-concentration data from dug wells, Kahlap Isiand,

Mwoakilloa Atoll--Continued

Specific
Temperature conductance Chioride
Weli no. Date Time (°C) (1S/cm) (mg/L) Owner
08-22-89 0945 - 448 48.2
11-09-89 1356 27.2 1,680 366
DWw-12 12-11-86 1505 27.5 1,000 120 Simion Edgar
07-13-88 1555 28.0 865 70
10-01-88 1235 27.0 607 334
08-22-89 0910 -- 497 182
11/08/89 1740 26.6 490 20
DWw-13 12-11-86 1512 27.0 820 120 John Henry
07-13-88 1600 28.0 1,240 180
08-22-89 0910 -- 619 544
11/08/89 1745 27.2 780 101.
Dw-14 12-11-86 1515 27.0 475 27 Nelson Albert
07-13-88 1605 28.0 1,960 388
10-01-88 1240 27.6 2,020 416
08-22-89 0905 -- 1,100 153
11-08-89 1755 26.9 1,500 301
DW-15 12-11-86 1630 27.0 1,190 180 Wilson Ben
07-13-88 1615 28.0 1,220 139
10-01-88 1240 279 948 88
08-22-89 0900 -- 913 94
11-08-89 1800 26.7 940 111
DWw-16 12-12-86 1330 28.0 4,750 1,500 Jacob Jim
07-06-88 0940 275 4,300 1,100
10-01-88 1225 279 2,600 578
DW-18 12-12-86 1430 27.5 590 45 Asher Johnson
07-13-88 1205 28.0 1,300 225
10-01-88 1105 274 724 67
08-22-89 1445 - 454 258
11-08-89 1335 26.5 725 734
DW-20 12-12-86 1625 28.0 485 85 Andon Edwards
07-13-88 1150 28.0 M 17.2
10-01-88 1045 27.2 402 -
08-22-89 1500 -- 454 13
11-08-89 1230 29.2 390 6.8
Dw-22 12-12-86 1630 270 500 14 Sakaraies
07-13-88 1120 28.0 658 17.2 Sepety
10-01-88 1010 26.7 550 19.8
08-22-89 1125 - 192 113
DW-23 07-13-88 1055 28.0 1,490 354 Johb Lumual
08-22-89 1025 - 914 116
11-08-89 -- 275 790 80.2
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Table 2. Temperature, specific conductance, and chloride-concentration data from dug wells, Kahlap Island,

Mwoakilloa Atoll--Continued

Specific
Temperature conductance Chloride
Well no. Date Time (°C) (nS/cm) (mg/L) Owner
DW-26 07-13-88 1025 28.0 1,200 213 Banjamen Sebty
10-01-88 0840 27.0 583 79.6
08-22-89 1050 - 486 56.6
11-08-89 1050 271 455 492
DW-29 08-22-89 1155 -- 592 13.8 Welesen Julios
DW-30 07-13-88 1105 28.0 1,490 256 Smith Jack
10-01-88 0835 26.7 912 94
08-22-89 1020 -- 757 65.5
11-08-89 1140 26.7 740 43
DW-32 07-13-88 1240 28.0 1,030 116 Eshiam Ben
10-01-88 1035 26.9 491 39.8
08-22-89 1150 -- 301 129
11-08-89 0935 26.5 625 67.8
DW-33 07-13-88 1250 28.0 1,420 193 Lincoln Lebehn
10-01-88 0830 27.2 1,110 164
08-22-89 1015 -- 1,100 179
11-09-89 1514 27.6 1,320 212
DW-34 07-13-88 1255 28.0 921 61.5 Eshiam Ben
10-01-88 0825 27.1 1,030 87.2
08-22-89 1015 - 626 54.8
11-09-89 1520 27.6 785 79.4
DW-35 07-13-88 1315 28.0 959 62 Dishon Hedson
10-01-88 0820 26.6 676 32
DW-37 07-14-88 1345 28.0 875 86 Tom Neth
10-01-88 1005 26.9 651 29.5
08-22-89 1115 - 584 18.2
11-08-89 1200 28.0 765 45.6
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Table 3. Temperature, specific conductance, and chloride-concentration data from driven wells, Kahlap Island,

Mwoakilloa Atoll

[°C, degrees Celsius; pS/cm, microsiemens per centimeter at 25°C; mg/L, milligrams per liter; --, no data; >, greater than]

Well no.: Letter is cluster-site designation; WT is water table; number is depth of well below land surface.

Specific
Temperature conductance Chloride
Well no. Date Time (°C) (nS/em) {mg/L) Owner
A-WT 12-12-86 1605 275 685 65 Bunaszki Dannis
07-01-88 0930 27.0 864 455
10-01-88 1135 275 785 415
08-22-89 1400 -- 690 36
11-08-89 1620 26.8 565 20.6
A-15 07-01-88 0950 27.8 2,440 522
10-01-88 1135 279 1,430 320
08-22-89 1400 - 690 209
11-08-89 1630 274 1,330 188
A-18 07-01-88 1010 28.0 7,050 2,110
A-20 10-01-88 1135 28.1 7,350 1,490
08-22-89 1400 - 4,750 1,260
11-08-89 1635 275 5,400 1,460
A-21 07-01-88 1030 28.0 18,100 6,120
A-24 07-01-88 1055 28.0 28,700 10,200
10-01-88 1135 278 >20,000 9,150
08-22-89 1400 - 20,000 6,480
11-08-89 1640 27.6 19,000 6,320
B-WT 12-12-86 1515 27.5 390 85 Rensile Lebehn
07-13-88 1200 28.0 1,110 136
10-01-88 1050 27.5 406 174
08-22-89 1515 - 253 9.5
11-08-89 1245 279 430 426
B-09 07-01-88 1600 28.0 1,080 117
B-14 07-01-88 1635 28.0 1,550 285
10-01-88 1050 278 1,050 156
08-22-89 1515 - 904 104
11-08-89 1245 278 1,090 158
B-19 07-01-88 1655 28.0 4,700 1,220
10-01-88 1050 27.8 2,550 928
08-22-89 1515 -- 2,220 472
11-08-89 1250 27.6 4,500 1,140
B-21.5 07-02-88 1415 275 15,000 5,080
B-24 07-01-88 1720 28.0 24,900 8,420
07-02-88 1425 27.8 24,600 8,380
10-01-88 1050 279 >20,000 8,050
08-22-89 1515 -- 21,900 7,120
11-08-89 1300 27.8 21,500 7,920
B-26 07-02-88 1445 275 30,400 10,300
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Table 3. Temperature, specific conductance, and chloride-concentration data from driven wells, Kahlap Island,

Mwoakilloa Atoll--Continued

Specific
Temperature  conductance Chioride
Well no. Date Time (°C) (1S/cm) {mg/L) Owner
B-29 07-02-88 1500 26.8 32,600 11,000
B-31 07-02-88 1520 26.0 35,300 12,000
B-34 07-02-88 1540 26.5 35,900 12,400
B-40 07-09-88 0840 28.0 36,700 12,800
B-45 07-09-88 0930 28.0 38,000 13,400
B-50 07-09-88 1100 -- 37,800 13,200
10-01-88 1055 27.9 >20,000 --
08-22-89 1515 - 39,900 13,600
11-08-89 1305 277 38,000 13,600
C-WT 07-05-88 1215 278 1,120 152 Aidel Obed
C-9.25 07-05-88 1530 28.8 1,150 178
10-01-88 1110 27.6 1,340 742
08-22-89 1430 - 952 115
11-08-89 1330 279 1,500 281
D-18.75 07-05-88 1315 28.8 10,100 3,010 Roland Poll
10-01-88 1700 27.6 10,000 --
08-22-89 1450 -- 8,900 3,030
11-08-89 1325 278 9,150 3,000
E-WT 07-04-88 1030 28.2 1,410 225 Rensile Lebehn
10-01-88 1015 27.7 1,400 214
08-22-89 1140 -- 1,540 240
11-08-89 0840 27.6 1,140 190
E-15 07-04-88 0940 28.0 1,650 260
10-01-88 1015 279 1,600 275
08-22-89 1140 -- 1,770 322
11-08-89 0920 2738 1,500 255
E-18 07-04-88 1015 28.0 7,520 2,120
E-19 10-01-88 1020 280 6,200 1,640
08-22-89 1140 -- 3,710 920
11-08-89 0855 27.5 4,090 1,140
E-20 07-04-88 1035 28.0 17,400 5,680
E-22.5 07-04-88 1055 28.0 28,200 9,820
10-01-88 1025 28.0 >20,000 7,550
08-22-89 1140 -- 19,200 6,120
11-08-89 0910 27.7 20,000 7,100
F-WT 07-06-88 0900 272 750 395 Jacob Jim
10-01-88 1155 279 790 45.6
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Table 3. Temperature, specific conductance, and chloride-concentration data from driven wells, Kahlap Island,
Mwoakilloa Atoll--Continued

Specific
Temperature  conductance Chioride
Weli no. Date Time (°C) (1S/em) {mg/L) Owner
F-14 07-06-88 0950 275 931 51
10-01-88 1155 279 755 36
08-22-89 0940 - 710 65
11-08-89 1700 26.7 1,100 116
F-17 07-06-88 1010 28.0 2,350 520
F-19 07-13-88 1335 28.0 7,520 1,670
10-01-88 1155 28.0 4,320 965
08-22-89 0940 - 2,210 484
11-08-89 1705 275 2,400 480
F-20 07-06-88 1105 28.0 9,400 2,890
F-22 07-06-88 1130 28.0 21,600 7,200
F-24 07-13-88 1545 28.0 27,300 9,350
10-01-88 1155 279 >20,000 10,100
08-22-89 0940 -- 22,200 7,050
11-08-89 1705 27.6 19,000 6,320
G-WT 07-06-88 0950 27.5 3,230 815 Jacob Jim
10-01-88 1220 279 1,820 354
08-22-89 0930 - 1,850 334
G-11.5 07-06-88 1640 28.0 3,490 810
10-01-88 1220 27.6 2,060 396
08-22-89 0930 -- 1,960 248
11-08-89 1725 27.3 2,050 394
G-13 07-06-88 1600 28.0 4,020 990
G-16 07-06-88 1615 28.0 5,740 1,510
10-01-88 1220 282 4,950 930
08-22-89 0930 -- 3,360 780
11-08-89 1720 275 3,540 720
H-WT 07-13-88 1630 28.0 4,980 1,320 Eleu Peter
10-01-88 0855 27.8 - 63.6
H-13 07-07-88 1055 28.0 10410 3,120
H-14 10-01-88 0900 27.8 9,900 2,700
08-22-89 1110 -- 7,960 2,240
11-08-89 1000 27.6 8,750 2,620
H-154 07-07-88 1115 280 23,900 7,920
H-19 10-01-88 0905 27.8 >20,000 11,200
08-22-89 1110 -- 31,500 11,000
11-08-89 1010 27.8 35,000 12,300
H-19.25 07-07-88 1125 28.0 37,200 13,100
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Table 3. Temperature, specific conductance, and chloride-concentration data from driven wells, Kahlap Island,

Mwoakilloa Atoli--Continued

Specific
Temperature  conductance Chloride
Well no. Date Time (°C) (nS/cm) (mg/L) Owner
H-20.75 07-07-88 1145 28.0 43,900 15,600
H-24 07-07-88 1200 28.0 47,200 17,400
10-01-88 0905 27.8 >20,000 16,800
08-22-89 1110 -- 46,300 16,600
11-08-89 1025 279 47,500 17,400
I-WT 12-11-86 1220 270 625 38 Asher Johnson
07-13-88 1045 28.0 2,180 458
10-01-88 0935 27.1 1,090 149
08-22-89 1040 -- 805 88
11-08-89 1110 272 575 835
1-10 07-07-88 1445 28.0 5,320 1,420
10-01-88 0935 272 2,550 -
1-125 07-07-88 1500 28.0 17,600 5,620
1-15 07-07-88 1530 28.0 33,000 11,400
10-01-88 0940 278 >20,000 6,380
08-22-89 1040 -- 16,900 5,420
11-09-89 1440 279 18,500 6,120
1-17.5 07-07-88 1545 28.0 43,000 15,400
I-19 07-07-88 1600 28.0 46,000 16,500
I-20 10-01-88 0940 27.8 >20,000 16,300
08-22-89 1040 - 42,900 15,200
11-08-89 1115 28.6 44,000 15,800
J-WT 07-09-88 1140 28.0 615 39.6 Roland Poll
J-12.5 07-13-88 1640 28.0 600 369
10-01-88 1125 27.6 630 20
08-22-89 1000 -- 650 4
11-08-89 1615 272 590 14
L-WT 07-08-88 1415 26.0 640 222 Robert Joel
08-22-89 1130 -- 319 11.8
L-11.5 07-08-88 1405 26.0 865 21.6
M-WT 07-13-88 1230 28.0 677 21 Anrow Harry
M-105 07-13-88 1240 28.0 865 225
08-22-89 1155 - 455 19.8
11-08-89 1540 273 660 19.2
N-WT 12-12-86 1630 275 675 31 Mike Harris
07-13-88 1140 28.0 869 89
N-8.0 07-13-88 1145 28.0 933 137
10-01-88 1040 273 690 58.5
08-22-89 1530 -- 916 107
11-08-89 1215 28.3 565 31.2
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Tal:;lle 4. Water-quality data from selected dug and driven wells collected November 1989, Kahlap Island, Mwoakilloa
Ato

[Temp, temperature; ALK, total alkalinity; Ca, calcium; Mg, magnesium; Sr, strontium; Na, sodium; K, potassium; Cl, chloride; SOy, sulfate; NO;,
nitrate; PO, phosphate;° C, degrees Celsius; meq/L, milliequivalents per liter; mg/L, milligrams per liter; <, less than]

Well no.: DW, dug well and number is well designation; letters A through N are driven-well cluster-site designations, and number is depth of well
below land surface

Temp ALK Ca M Sr Na K cl SO, NO3 PO,
Weii no. (°C) pH (meqgl) (mgl) (mg? L) (mg/l) (mgl) (mg/l) (mg/l) (mgl) (mgl) (mgl)
DW-1 271 728 6.26 110 18.2 14 73.7 2.6 91.1 264 244 0.436
DW-2 273 7.69 5.38 91.2 11.1 13 45.0 5.6 48.9 190 165 0.387
DW-3 27.0 7.46 5.40 94.9 7.6 12 10.7 24 17.5 1.0 0.028 2.39
DwW4 27.1 7.46 6.39 102 164 12 80.0 39 89.5 31.7 159 0.420
DW-5 27.2 7.50 6.55 79.8 11.5 0.9 579 29.8 33.2 258 9.81 0.177
DW-7 27.7 7.76 6.99 123 20.7 1.8 123 5.1 184 46.5 12.0 1.31
DW-9 279 7.74 6.56 90.5 195 1.1 107 24 112 469 1.54 1.29
DW-10 279 7.82 6.22 984 318 13 206 5.8 293 81.8 17.8 0.299
Dw-11 27.2 7.28 5.69 959 364 13 212 2.1 371 50.6 0.738 0.344
DWwW-12 26.6 7.72 5.03 87.2 9.5 0.8 19.3 2.7 22.5 44 0.081 0.387
Dw-13 27.2 7.75 4.66 82.1 12.1 0.9 62.5 5.8 101 27.0 5.81 0.382
Dw-14 26.9 7.40 7.56 110 42.6 1.2 181 2.7 328 56.6 0.409 0.127
DW-15 26.7 7.53 6.55 104 169 1.1 86.6 1.0 115 415 7.53 0.347
DW-18 26.5 7.63 5.45 97 139 15 86.1 34 146 25.0 1.13 0.623
DW-20 29.2 7.73 444 78 45 1.1 6.4 0.8 55 110 0.065 0.628
DWwW-23 275 7.89 5.63 834 236 1.2 132 11.5 200 57.1 1.79 0.261
DW-26 27.1 7.97 3.14 48.6 99 0.6 36.4 2.7 50.0 17.5 5.29 0.881
DW-30 26.7 7.52 6.96 109 14.7 1.7 359 2.3 384 19.5 0.185 0.165
DW-32 26.5 754 478 814 8.2 13 410 5.1 64.3 5.9 0.020 0.865
DW-33 27.6 7.65 533 85.8 29 1.1 154 29 240 26.8 104 0.191
DW-34 27.6 7.65 5.35 90.3 123 1.1 65.1 2.2 78.0 343 13.6 0.239
DW-37 280 740 6.98 111 12 1.2 314 204 42.0 153 7.72 0418
A-WT 26.8 7.35 5.54 93.2 8.1 1.3 16.9 4.7 17.5 6.8 1.59 0.404
A-15 274 7.10 8.37 140 236 2.1 112 8.3 184 30.1 0.012 0.061
A-20 27.5 736 7.83 144 98.4 2.1 842 31.2 1,436 131 0.014 0.087
A-24 27.6 7.19 3.29 237 397 35 3,450 120 6,227 726 <0.001 0.045
B-WT 279 7.71 3.29 59.1 5.1 0.9 27.4 4.2 36.8 13 0.020 141
B-14 27.8 734 7.29 132 13.6 22 88.3 29 146 93 0.003 0.703
B-19 27.6 7.20 7.22 160 69.7 2.5 622 20.3 1,110 64.5 0.001 1.20

B-24 278 720 581 254 498 44 4300 144 7,730 1,020 0.004 0.230
B-50 277 718 057 268 819 46 7,680 271 13,500 1,650 <0.001  0.055

C9 279 748 674 123 218 19 187 5.8 283 179 0.001 0299
D-18.7 278 878 150 789 166 13 1,830 60.6 3,100 146 0.006 0.06

E-WT 276 694 771 142 196 2.1 134 8.3 189 304 5.98 0464
E-15 278 726 820 144 244 22 188 10.2 258 374 444 0.248
E-19 275 718 7.09 144 718 22 640 233 1,110 148 0.026 0455
E-225 277 730 5.83 243 450 39 3,890 132 6,990 814 0.006 0.644
F-14 267 730 832 147 208 15 95.8 3.2 159 172 0.001  0.165
F-19 275 720 834 154 37 19 267 94 465 285 <0001 0.143
F-24 276 721 6.5 237 393 37 3430 117 6,170 731 0.003  0.066
G-11.5 273 740 858 131 55 1.7 279 8.8 470 48 <0.001 0.140
G-16 275 733 876 137 766 1.8 476 14.9 827 86 0.003  0.197
H-14 2716 734 6717 159 181 25 1470 88 2,590 292 0203 0.159

H-19 278 750 443 311 770 53 6,780 239 12,200 1,480 0.105 0.106
H-24 279 7162 234 363 1,070 65 9,500 336 17,300 2,180 <0001 0.020

I-WT 272 723 540 88.6 164 12 63.6 2.6 73.2 293 108 0.385
I-15 279 749 687 234 387 35 3320 113 5,900 290 1.85 0.340
120 286 754 295 348 1,010 6.1 8,900 317 14,300 1,970 2.63 0.051
J-12.5 272 735 651 116 8 14 8.4 0.3 10.6 35 0539 0.102
M-105 273 754 551 126 7.1 1.7 10.0 2.5 13 <1 0003 0.045
N-8.0 283 717 134 91.2 79 14 234 1.8 27.7 3.8 0.113  0.083
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