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Table 3-2 List of the Existing Tubewells Tested
Kell No. Location Pump Installed Present Condition
D-7(4) North in D-7 Newly drilled, Drilléd by JICA team ia the
Block not installed Phase-I1I
M-4(A)}  South of original ditto ditto
M-4 Block
N-15 Eastern end of Not installed Drilled in Mar. 1986, can&l &
b-7 Block purp house were completed.
' Artesian {(about 6 1/s) .
N-33 North in D-15 ditto Drilled in Mar. 1987, under
Block construction of canal & pump
house in 1988.
N-35 Southexrn end of ditto Drilled in Apr. 1987; under
bB-15 Block construction of canal & punp
house in 1988. '
N-37 In 5-9 Block ditto ditto
N-39 ﬁorthérn end in ditto . ditto
5-1 Block
Fishery Janakpur ditto No dr111 log data (drilled by
Centre : Indian contractor).
Screen is cellapsed.
J-22 1km north from OKAMOTO PUMP Drilléd in Aug. 1979, only
5-4 Block pump house was bullt :
Ho canal -
S1 3xm south from B Drllled by Indlan contractor
$-10 Block JOHNSTONE “about’ 18 years ago. Canal
L puMP & pump house were built,
§5 0.8km south from {INDIA) “Insufficient capacity of
5-10 Block engine & pump, No hole for
observation of G/i.
T3-9 About 10km During 1986 to 1987 all the
T3-11 east from the EBARA PUMP facilities such as canals,
T7-13 line ketween under KR-2 and pump houSes were built
T7-14 Janakpur and grant aid ‘and pump were installed by
T8-15 Hardinath farm TONE. fThose Seem not to be
T8-146 S i L
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Table 3-5 Expenditure of JADP/TIATSP

(Unit: Rs.1,000)

Item Ho. Description 1383/84 13584/85 1985%/86 1986/87 198'1;183
1 Salary of project starff 521 1,335 1,417 1,200 1,833
2. Aliowance ¢f the above 114 14 19 15 15
3., Tra\'.elling. § daily allowance ¥4 125 125 125 125
4.1 Postage, registry & teleghone i3 25 20 20 24

expenses .
5.2 Printing & advertisement 20 7 7 7 -
5. House & stole rent 35 24 it 20 8
6. Repair ¢ malatenance of house, 217 140 762 775 774
qguarters, vehicles, carnals, eotc.
7.1 statieneries for office’ 34 27 25 25 25
7.2 850k5 %t jouvrpals 4 4 104 5 4
7.3.1 Fuel for vehicles 369 238 300 400 398
?.3..2 Fuel for gererators, purp sets 105 150 231 250 341
and machinery
7T.4.,1 Clothes for drilling & workshop 12 i0 10 10 10
7.5.1 Other expendable goods 55 45 45 45 52
8. Extension, training and 1,531 2,072 5,209 4,803 4,803
drilling expenditura
9. Public relation expenditure 16 2 e 8 7
10.1 Furnitvres 13 ig 0 0 1]
10,2 Vehicles 0 0 o 0 o
10.3 Machinery 630 147 199 1,321 109
11.1 Land acqulsition ¢ 300 o 0 0
'1.2.1 Building construction 1,289 938 2,398 1,500 1,230
12.2 Other copstructlon (canals, 1,915 3,158 2,615 3,300 3,198
land developsent, cte.)
Total 8,275 13,656 13,829 13,016.

9,384
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Table 5-1

Princlpal Featuras of Ifrigation Facliitias

- Block D-7 Block D415-

Ircigation faclitties Irrigatlion Unit Irrigation Unit

: 1 2 3 4. N Total 1 ‘2 3 ] Tetal
1. Canal {m) 2,184)1,616| 1,294 l,Zéé 2,246|8,€0€6]1,847%]1,430|2,580]11,050 6.907
2.. Punp house 1 1 i 1 1 S 1 1 1 ‘1 4
3. ©Operator hut 1 1 1 1 1 5 1 1 1 ‘1 4
4. Baffle tank 1 1 1 1 1 5 i 1 1 | B
5. Cattle pass 2 1 3 3 4 11 R 3 3] j]. 12
6. Road crossirg (L) ¢ 1 0 4] o 1 2 1 0 9 3
1. Road crossing (8) 10 8 & 8 10 42 & 5 1 5 23
8. Turmcut 18 as| 14 14| ey 7e] 14 1a] 14| 14y se
2. Cross draln .5 3 q 4 4 23 4 1 4 2 il
10. Cross drain {L) 1} [¥] ] G 1 1 qQ C G 4 1]
11. Corner box gl i s 2 s 32 s 8 15
12. Dlvisicon box 1 i ¢ 1 s ‘2 1 2 2 1
13. ODrop 4 Q a 2 0 2 1 1 1 3
14.. Check plate 12 12 14 bll 1 60 12 ‘14 10 11 . 47
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Table 5-2 Principal Features of Main Canals

Name of Name of Type of Length Discharge Velocity Kater
block canal canal (m) {i/s) Gradient (r/sec) depth (m}
0-17 BSY 1-1 Il 738 40 1/1,000-1/500 ©0.49-0.64 0.23~0.18
BSY 1-2 I 718 40 1/1,000~1/350 0.49-%,173 0.23-0.16
BSY 1-3 1 668 40 1/1,000 0.49 0.23
BSY 2-1 I 922 40 1/1,600~1/350° ©0.40-0.73 0.28-0,16
BSY 2-2 I €94 50 1/1,600~1/800° ©0.46-0.53  0.28-0.21
BSY 3-} I1 611 40 1/1,000~1/400 0;49~o.59 0.23-0.17
AsSY 3-2 13 623 40 1/500-1/360  0.64-0.77  ©.18-0,15
BSY 4-1 i 81 40 1/1,600~1/500 ©.40-0.46  0.28~0,18
BSY 4-2 i1 385 40 1/1,000 0.49 0,23
BSY 5-1 11 1,111 40 1/1,600-1/500 ©.40-~0.64 0.28~0.18
BSY 5-2 11 330 40 1/500 0.64 0,18
BSY 5-3 It 145 40 1/300 0.77 0.15
b-15 . KHP 1-1 131 118 10 171,600 0.49 0.23
HHP i-2 I1 590 a0 1/1,000-3/150  0.49-0.03  0.23~0,12
HHP 1-3 1 715 10 1/210-1/150  0.88-0.99  0.13-0.12
HHP 1-4 11 124 40 141,000 0,49 0.23
HHP 2-1 11 740 40 1/1,000-1/150  ©,4%-0.9%  ©0,23-0,12
HHP 2-2 i1 699 40 1/290~1/150  0.78-0.99  0.15-0.12
BTJ 1-1 Il 1,575 40 1/900~-1/150  0.51-0,9%  0.22-0,12
RTJ 1-2 11 420 10 1/1,000~1/150 0.49-0.99  0.23~0.12
NTJ 1-3 i1 585 40 1/1,000-1/200 0.49-0.90  0.23-~0.13
BTJ 2-1 11 770 40 1/150~1/€25  0.99-0.52  0.12-0.20
NiJ 2-2 11 100 40 1/1, 000 0.49 0.22
NTJ 2-3 i1 180 4o 1/800 6.53 6.21
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Table 5-3

Total quantity of equipment and materials required

for construction of production tubewells and
irrigation facilities {1/2} .

__Procuremert Methed

Katre of egiipreat and materialsfBlock 0-7 D-15 . Total Use of existing Newly qranted
) ER-2 materlals by GOJ
{1} Dcillieg eqeinaent and materlals
1. Orililrg rig tincluding mad pung) 3 ynits 3 units 3} unirs Q
2. Spare patts ftor the driliieg rig The necessary quantity {Table 5-8) - [ as Table 5-4
3. Spate paits for the moed pwrp Tee recessary quantity {Table 5-5} 0 as tAble $-5§
¢, Drilling tools . Tre recessary quaﬁtlty {Table 5-E) e as Table 5-¢
5. Trlcoze bit 17-1/2* H 1] 3 pcs. . 3 pcs. 9 3 pos.
6. Telicone bit 3I7-1/2= KR 4 pes. 1 pc. 5 pos. [+] 5 pes.
7. Trlcore bl 13-374= W & 3 pes. 3 pes. 0 3 pos,
B, Tricone bit 14-3/4* Ma 1 pecs. 1 pe. 5 pcs. a 5 pos.
2, 22*-cenductor plpe (L = 3a) 29 7 9 m . 2. o Zm
10. t4"-vasing plpe (L = &m) M 286 ¥, 3, °
1t. #*-cazlng pipe {L = Em} 328 m 252 160 m FE1 S ]
12, 8&*-reilnforced 2ohrson screen £} m 126 » 188 m 182 m L)
{L = 5.25x)
13, B8*-strengthered rcd-base screen 132 m 22 ﬁ IS4 ] 154 o
L= 5.5m) )
4. 14--8" reducer 1 pws. 1 pes, 8 pcs. © 8 pca.
15. 8=-bottoam plug 4 pos. 1 pcs, 8 pcs. 0 8 <cs.
16. Ceatralfzer 17-1/2- 18 gcs. a 18 pes, o 18 ges.
17. Centralizer 14-3/4~ [ 1€ pos. 16 pos. L 1§ pes,
12. #dole operer 3 pes, 3} gcs, 1 pe. 2 pcs.
i17-1/2% ~»> 24%, blade typel)
13. FRole operer {(14-3f4" -> 17-1/2", 4 pcs. 4 pes, o 4 pcs.
roller cutter typel . D
23. Sabzersible motor parp 3 sets 3 sets 7 sets 1 set
21. Dlesel engline genezgtor 3 sets 1 sets 2 sets 1 set
z2. DL engire welder {3.6 WWA) 3 sels (ore seb per one slite) 3 sets ¢ 3 sets
23, Cent;lfuqal.pump 3 seté tone se§ cer one $lte) 3 zets Z sets 1 set
24. Sguare-angle notéh taak (2.5 m¥) 3 pes.  {one pC. per ofe site) 3 pcs, 3 pes., [
25. Portable feel tank 3 pes, ioné e, pei ore skte) 3 pos. 3 pes. ]
{steel plate rade 2 m?) ’
Z6. Portable water tank 12 pcs.  (ewo poy., per one sltel 12 pes. & pcs., & pos.
(vater-proof cloth made 3 m%
27. Jetiirg nozile 3 pcs., {ore poc. per one site) 3 prs., Q 3 pecs.
¢8. Batler 3 pcs.  fone po. per one ;ite) 3 pca., 9 3 pes.
23. Mud balance, viscosimeter 3 sets tore for each site} 3 sets Q 3 sats
33, 6" delivery pipe L = 1.2 m) . 10 pos. 4 10 pas.
31, 3-ten crane touck 3 caits (ore €or esch slte) 3 units 3 units
32. Fuel tank lorcy Z units (two unlts shall be vsed 2 units 2 units
for 3 sites,)
33. Water tank locry 3 unalts {one for each site) 3 units 3 units
34, 3.5-ton dump truck 2 uvnits {twd> unfes skatkl ta used 2 units 2 nairs
for '3 sites,)
33, 1-ten plck-up truck {4WD) 3 unlts {ore for each sitel 3 unics ¢ 2 unlis
36. E-1en crare touck ¥ enit 1one'shali Le usad for 1 unit & 1 unijt
the sites.} _ :
37, 20-ten traller 1 aatt " (for tke transpo:ia{lon 1 unit 1 unit <
cf balldozer & plpes) -
38. 1li-ton balldozex 1 unit  ifor repatring of access I ounit 1 unit 4

rcads}
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Table 5-3 ° Total quantity of equipment and materials required
for.con§truction of production tubewells and
irrigation facilities (2/2)

. - - . Rrocurenent Mexbhod
¥axe of equiprent aad materfalssBlock o-1 D-1%5 Total Vse of exlsting Newly granted
. KR-2 raterlals by GO
(111 Punn_foc prediction tubexell {fncluding_engine)
1. OKAMOTO pump (A5 1/sec, 46 m) S sets 5 sets 19 s=ts 10 ssts ¢
Z. Column plpe and pump shaft for OKAMOTO punp :
5 sets 5 sets 10 sats § aets 4 sets
111} gCoastruction equintent of frricaticn facllity
i. 11-ton belldozer % units 12 unlts for each site) E uales 6 units [}
2. 3.1 motor gradec 3 vnits fore snlt for each site) 3 unles 3 units ¢
3. 1.7m? wheel roader 3 units fore unit for each site) 3 unlts 3 cnita ]
4. 4-ton vibio road roller 9 usits {3 ualts for each site) 9 ualts 5 units 4 {reat}
5, 3.5-ton dump truck € units (2 for each afte) & units 6 units ]
6. 4-ton cargo truck 3 units (ore unil for each site) 3 units 3 units <
7. 0.5%! concrete mixer 3 units fone unit for each sike} 3 cnits 3 units ]
{IVi ¥Yehicles for cpecatioa and supecvislon
1. 4¥WD wagon type Jeep 4 unlts {ene for consvltant, cora £ uolts 3 uniLs 1 unit
for drkiting constrector;
ore for c¢lvll constructor
and ore for sarveying)
2. 4WD feep - 4 units {oze for coasultant, cre 4 urnits Q2 1 units

for meckanlcs ard two for
constroction suparvisors)

- 176 -~



Table 5-4 Spare paxrts for 3 drilling rigs (YRD-501R}

Number of drilling rigs te be used 3 units Remarks
Nare of parts\Block Total
i. Contral panel with change lever 9 sets
assembly
2. Tacereter and sensor 1 set
3. Hire for engine control 1 set
5, Propeller shaft and universal jolot 1 set
5. Pressuce gauge DUI0O2 x 35 kg/m? 3 pecs.,
6. Pressure gauge DUI00z x 350 xg/n? 6 pcs.
1. Suction hose with band 6" x &n 6 sets
8. Foot wvalve 150 mm & pcs.
g, Cylinder for bhreak-out . 1 pc.
19, Retary tong {for drill collan)
' Extra jaws for tong slip 16 selLs
11. Rotally tong {for dcill pipe)
Extra jaws for tong slip 16 sels
12, Kelly saver sub ) 3 pcs,
13, 3" ball valve (nmud line} 6 pcs,
14. Brake band 3 pcs.
15, Clutch disk plate 3 pcs.
i6. Clutch cover 3 pcs.
17. 01l purp AWV 1 pc.
18. Cil motor MEGQD 1 pc.
19. 0il moter ME3OO 1 pc.
20. Hydtaulic hoseé 1/4* 2 §.9a 6 pcs.
(digh pressure type) .
21, Grease EP-2 {10 kq} 5 cans
22, Bearing for turn table .2 pcs.,
23. Kelly drive bushing with bolt 3} sats
25, Seekens valve DE5DP2-3160315 3 pcs.
25. Check valve CA-12A-A330 3 pcs.
.26, Tension spring (cospound case) 3 pes.
27. C-ring JIS 1516 No. 9 € pcs.
28. O-ring P-29.5 12 pcs,
29. O-rina G-55 12 pcs.
30. O-ring G-120 10 pcs.
3. C-ring G-185 ) 4 pes.
32. High pressure hose I0Kx758x1.25m 3 pes.
33. High pressure hose 30Kx75ax3.5m 3 pcs.
34, High pressure hose I0Kx75px8,0m 3 pcs.
35, 0il punp TOP-13A 3 pcs.
6. Push pull rcable 3 units
37, 011 seal {rotally table) 3 pcs.,
32. Rubber for gange protecting 5 pes.
{nud line)
39, Wire for diaw works . 3 pcs.
40. Water swivel with reduocer 3 sets
41. Chain (HY-CHAIN} 3 sets
42, Hydravlic oil 1,250 1it.
43, Cear oil 450 1lit,
44, Line element for hydraulic system i pcs,
55. Suction strainer for hydraulic oll 3 pes,
46, Engineering tools 3 sels
47, Mission {gear, shaft, tearino 1 set

and tools ekce.)
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Table 5-5 Spare parts of 3 mud purps (HAS-7}

. . for 8 ¥Wells
Name of parts/Blocks

s — s Remarks
Total

Yalve bleck
Beolt £9326-639 2 pes.
Ground packing E1150-251 8 pcs,
Ground packing E£1150-252 8 pcs.
Keceper E1835-013 2 pes.
Cap D183¢-246 2 pos.
Nut E2160-574 2 pcs.
Nut E2160-578 2 pes.
Linaexr {6-3/4"} D2705-207 12 pes.
Piston rod with nuts DZ841-151 9 pcs,
Seat valve D2915-025 32 pes.
Conlcal vaive 00187029 32 pes.
Guide valve 01681-025 32 pes.
Sheet rubber 02917-026 48 pcs.
Rubber packlng E2702-172 6 pes.
Washer £3420-570 24 pcs.
Bolt M16X40Q 24 pcs,
Piston body (6-3/4") 0D0337-040 6 pcs.
Hut : - E216G-59 12 pes.
Washer (6-3/4") E3420-569 12 pcs.
Piston rubber 6-3/4" OH 32 pcs.
Spring. 32 pces.
¥ packirg 55.80.4.2 128 pcs.
O-ring JIS B2401 P-60 6 pcs.
Q-ring JIS B2401 P-930 & pes.
O-ring JIS 82401 P-120 4 pcs.
O-ring JIS B2401 P-160 24 pcs.,
O-ring JIS B2401 P-235 6 pcs.
Clupk case
stuffing box E0334-056 2 pcs.
Collar E1841-665 4 pcs,
Nut E2160-574 2 pes.
Key TRIA28 2 pcs.
0i1 seal SB2512012 4 pcs.
Ground packing 18 pcs.
Bearing 51, 01-4852 2 pcs.
Bearing 22315 2 pcs.
Bearing 22330 2 pcs.
O-ring JIS B2301 G-220 8 pcs.
C-ring JIS B2401 G-250 8 pcs.
Bushing £0251-604 2 pes.
Lubricating systen
oller £4587-003 2 pes.
Dellvery ling

- Diafcamo EQS4C-002 : 4 pcs.
Prossure gauge 4 pcs.
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Table 5-6 List of necessary drillih§ tools for 3 rigs

{for 8 production wells)

Nare of equiprent

and materials Specification
Drilling rig
Water swivel 3 inch
Swivel sub PxB Reverse 4-1/2"REG
Kelly rod 3-1/2* Reverse 4-1/2"REG
Kelly drive bushing 3-1r/2¢
Kelly sub PxB 3-172" 1IF
Drill stringth

Drill pipe APE-1F

Cross saver sub (collar sub) 3-1/2" IF PxB

Drill collar

Englineering tools

(3-1/2" x 3m, PxB} 6-5/8" REG

Blade stabilizer : 17-1/2" hole

Blade stabilizer o 14-3/4" hole

Bit sub 6-5/8"B x 6-5/8"B 6-5/8" REG

‘Bit sub &-5/8"A x 6-53/8"D 6-53/8" REG

3 ;

Fishing Lools

Hoisting elevator 2 pullies

Holsting wire rope 218 mm

Centre clutch elevator 3-1/2" drill pipe

Casing elevator 8" % 30 ton

Casing slip g* {spider)

Casing elevator 19" x 3¢ ton

Priil collar and band 9-1/2"

Dril}! collar.slip 3-1/f2"

Drill collar,lifting.plug 9-1/2", €-5/8" REG

Prill pipe and band 3-=31/72"

Hoisting swivel 1=

Rod breaker

Rotally tong 3-1/2% drill plge

Rotally tong 9-1/2" drill coilar
and jaws
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LOC. D=7 WELL LOG

. L RIG : YRD-501, RAS-7
i
CASING DATE: 127l FEB. '88 DRILLER: S. JHA
.. - e __ spv 1 K. MUKAL
Depth ::::{ Casing Progean bail D“" Lithela Electric Logging
———— ?iil}fﬁ? LOB S, 0.25n-—— 1.0m
. T OlK-H
G.L. Avtisi
S = o 200
ML, 2 'Bi{l e — 0
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. g 9 Hacd Clay
[ §.55% X 5 1. Sandy Cl
A TE V7N & B & y Clay
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14ve.p. | E Clay (Black)
‘N i
01 : s |
5 I 53.31™
- Reducer { ~-16.00
) | Feb.5 | =
- m _— 2 .
Screen 8317 8.1 :::::; Z;:S Gravel with sand
= 162,67 =
100} - Centralizeri] - Clay (Soft snd Hacd)
113.79 Feb. 6 | =
= 1317,
B 19.52 117.02= Gravel with sand
123,
Sandy cla
: 130.82 3129 reY
' 1133, Gravel with sand
136.32 l‘ell.___]_'_
[~ 137.02,
17} Bid — Clay (Soft)
8'" C.pP.
{50 |-~ _
154.41 s
Feb. 8 b !5].
) 159 .02m 1 'lbh Gravel (Pure)
1165.41 E I&?: Sandy clay
) Cravel with clay
1% 175.
177.47 Clay
- 180.
Feb. 9 el with <1
184 .02 Gvavel with clay
i 190. Gravel (Pure)
193.97 194.
200 |- 200.00 o Gravel with clzy
) 205,00 LEEX F205.
205.00m

Figure 3-3  Hell Log at D-7 Test Well
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LOC. D=7 WELL CURRENT MEASURING CHART

. T I 28th Fob. 88
(PRODUCTION RATIO OF EACH AQUIFER) T. -SUZUMORA

¥y ———--—=- mfsec
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(EHL , &= _ A
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= 1)
[}
')
L DN SN
. 161.21
150 E
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v = ; o Lh
- LT R
165. &l - . __#.*.__m:_i;::.__r»r-—""'—
177.47
o
Sp
v e I _ : SRR :

TSRS = Note: The yield rate of cach screen section is
S : . ' - ‘calculated by the well c¢urrent measuring
200, 0080 - o051 : _ result in 113.79 m to 193.97 m under the

R : . ground surface. : .
Figure 3-4 HWell CUrrenL Measuring Chart at D-7

Test Well - :
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Figure 3-5
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Well Log at M-4 Test Well



LOC, M-4 WELL CURRENT MEASURING CHART

T , o | 12th ¥AR. '8
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Figure 3-6 Well Current Measuring Chat at M-4
Test Well
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Canal section
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Type Canal type | Lz L H, H,
| ! 0.35m | 1.0m{ 2.5m |0.42m <0.86m
It i 0.35m | (.Om ]| 5.0m |0.42m =0.86m
|Il} n 0.35m | ¢.75m 2.5m | 0.35m <0.86m
v I 0.35m [ 0.75m | 5.0m | 0.35m =0.86m
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Flgure 5-4
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Profile of Drop

| —
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L L
Type Canal type FE (m) L(m)
______ B (Width)
I I 0.42 0.35
n i 0.35 0.35

Profile of Division Box and Corner Box

l
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B :

l, H _ S B
_____ ’ N L .. A
_.060m

(Unit: m)
A | B B, H ]
Type Canal type
-1 1 1 0.35m | 0.42m | 000 |  0.62
-1 1 0.35m | 0.42m | 0< Bl <0.25|0.62< H=0.87
[ -1 | 0.35m | 0.42m | 0.25<B10.50 | 0.87<H <1.12
m-1 | 0.35m | 0.35m 0.00 0.48
-1 u 0.35m | 0.35m | 0< Bl £0.25|0.48<H =0.73
- l 0.35m [ 0.35m | 0.25<B1s0.50|0.73<H =0.98

Corner Box

_Figure 5-5 Profile of Drop, Division Box and
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Check Plate
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ITINERARY OF SURVEY TEAM (1/4)

Date

APPENDIX-2

N9 Hr, #Wada 51; Hr.Mase Mo Sazumura Mr,Kodara Mr.Tonida Hr.Yoshlkawa
itsunaga Hr_Shimazaki Hr.Mikal
Mr.Ishlxawa
Hr.Tchirazu
1 Jan.l0 Trip from Tokyo to Bangkok
{Sun}
2 11 Trip from BangkoX to Kathméndu
{#on)
3 12 Courtesy call to JICA office, Min. of A4ti. & Finance,
{Tue) Explanation of Tnception report
4 13 Courtesy call to Embassy of Japan, irip to Jarakpur
{wWed)
5 14 Explanation of Inception report to TIATSP, Insrection of
(Thu) D-7 block
6 15 Inspection of M-4 and S-7 blocks
{Fri}
1. 16 Trip to Kathmande Inspect.
{sat} S-1
8 117 Report to JICA office and Erbassy of Topo survey
{Sun) Japan
2 18 Kathmandu to JICA Trlp - do. -
{Mon} BangXok office
10 12 Banqgkok to Tokxyo Trip Custon - do. -
{Tue) clearance
11 20 Study Trip - do, - Tokye to Bangkok
{Wed)
iz 21 ¥eekly seeting Bargkok to Kathrarndu
{Thu)
13 22 Prepara- Fleid Kathmandu to Janaxpur
(Fri) tary suprvey
wWOrKS
i4 23 insp. of - do. - - do. - Fleld Preparatory
{Sat) puTp survey WOLXS
i5 24 - do. - - da, - - do. - - do. - - do., -
{(Sun}
16 25 - do, ~ - do. - - do, - - do, - - do. -
{Mon}
17 26 - do. - - do, - - do. - - 3o, - - do, -
{Tue}
ie 2?7 - do, - - do, - - do. - - do. - - do, -
fHed)
19 28 Weexly meeting - do, -
{Thu)




ITINERARY OF SURVEY TEAM (2/4)

Ny, Dute Mr.Mase Hr.Suzumura  Nr.XKedama Mr.Tomida He.Yoshikawa
Mr.shlmazaki Mr.Muvat
Mr.Ishikawa
Mr, Ithimaru
20 29 _Field. Fiald Topo. Field Preparatory
{Fri) insp. survey survey survey works
21 30 - do. - - do, - - do, - - do. - - do, -
(Sat)
22 kR - do. - ~ do. - ~ do, - - do. - - do. =
{Sun}
23 Feb,1 ~ do, - - do. - - do. - - do. - - do. -
(Mon}
24 2 - do. - - doa. - - do. - - do. - Drilling in
{Tua) . 0-7
S 25 3 - do, - - do. - - do. - - do., - - do. -
{Wed)
26 4 Meeting ~ 'do. - - do. - Anasiysis - do. -
{Thu) with TIATSP of the
' results
27 5 = do. - - do, - - do. - Drilling in
{Fri) M-4
22 6 prillisg - do. ~ -doa. - -do, - - do, -
{sat) in D-7
29 7 weekly meeting - do, - - do. -
{Sun)
30 8 Puxrping test in - do. - - do, - - do. -
{Mon) p-15
n 9 frrig. Jank., to - do, - Install. - do. -
{Tve) olan Lo Ki¥ water level
recorder
32 1@ - da. - Data - do, - - do. - Drilling
(wad}) cojilect. in §-13
33 11 Dritling - do, - - da. - Field - do, -
{Thu} kn ¥-% test
32 12 Inventory - do. - - do. - - do, - Casing D-7
{Fri) .
3> 13 irrig. - do. - - do. - Field Cleanirg
(3an} plan inspec, B-7
s 14 Drilling - do. - - do. - Field Redrillirg
{5un} in M-4 Lest M-4
a? 15 weekxly - do. - Weekly reeiing - do, -
o) reeting
33 18 Fleld Ki¥ to Fleld Field - do. -
{Tued taspect, J inspoct, test




ITINERARY OF

Ko. Date
39 17
{Wed}
490 18
{(Thu}
41 19
(Fri}
42 20
{Sat}
43 21
{Sun}
44 22
(Mon)
45 23
(Tue}
46 24
(wWed}
47 25
(Thu} -
48 26
(Fri)
42 217
{Sat)
50 28
{Sun)
51 23
{#on}
32 Mar.,1
{Tue]
53 2
{red)
54 3
‘Th’.l)
55 1
{Feri)
56 5
{Sat)

SURVEY TEAM

(3/4)

Mr,Surumizra

Mr.Mase Me . ¥odama Hr.Tomlda Hr.Yoshikava
M. shimazakd Hr.Mckal
Mr, Tsrikava
Mr.Ichimaru
Fleld Field Fleld Fleld Redrilling
inspect. survey inspect. test H-4
Irriq, - do. - Irrlg, - do, - - do, -
plan plan
Orilling - - do. - - do, - - do, - - do, ~
M-g
Prep. - do. - Jarnk. to - do. - - do, -
ratevials riM
Giscuss - do. - Data - do, - Cleaﬁlnq
5~7 T collect, 5-7
Prep. Elect., Kid to - do. - Elect
interim sound, BYG sound.
report
- do, - Fleld BKG Lo Prep, Rédriilitq
survey T{O interie 5-7
report
Weskly recting Field - dna, -
test
Fleld Elect - da, - Fle-t,
inspect. sound saurd,
Jark. to Fieid - da, - koardan
KM survey 57
Prep. A ~ do, - Griilirg
interinm K-4
report
- do. - - da. - Analysls  Purmp test
-1
JICA Elect., - do, - v da, -
E~bassy sound.,
Fapan
Datz Field Jarr. te - Ao, -
collect, SULVEY Y
- g, - - go, - Data ~ Ao, -
collect,
- go, - - gu. - KiH v Casing
BEG -4
Discu@s. - 42, - BYSG Lo Cleaniry
JICA, HMin. 0 M4
of 2qri, etc.
Yi¥ to - de, - - . -
Birg.




ITINERARY OF SURVEY TEAM

(4/4)

No,

57

58

59

€0

&1

62

63

64

(114

6?7

68

69

0

71

72

13

14

75

Date HMr.Nakanisht Mr. Wada M. Mr.Mase” He.Suzomura Hr.foshikaya
Suzuki e, Mukal
Mr. Ishikawa
My, Ichimary
6 8irg. to Field Cleaning
{Sun) Jank. survey M-4
7 Weekly - do. - - do. -
(Mon) meeting
8 Data - do. - —.do. ~
(Tue) collect,
G - do. - - do. - - do, -
(Wed)
10 Pump test - do. - Purp test
{Thu) M-4 M-4
11 Tiip from Tokxyo to Baagkoxk Inventory - do. - - do. ~
{Fri) survey
12 Trip freom Bangkok to Kathrmandy Field - do. - -'do. -
{Fat} insgect.
13 Courtesy éall to Min. Agri., - do. - - da. - - do, -~
{Sun) Piscussien
14 JICA office - do. - - do. - - do. -
{(Mon}
15 Trip from Kathmandu to Joint with tean leader Jank., to
(Tue) Janakpur KM
16 Field inspection of D-15, Erbassy of
(wWed) S-4 and $-9 blocks Japan
17 rield inspection Hand over equip. KiM to BKG
{Thu) to TIATSP
18 Trip t6 Birganil BKG to 1YO
(Fri)
19 Trip to Kathmandu
{Sat)
20 Discussion with Ministry of Agriculture
{(Sun})
21 Ciscussion with TIATSP
{Mon)}
22 Discussion with Ministry of Agriculture
{Tue)
23 Report to embassy of Japan, Trlp from KiM to
{wed) Bangkok ’
24 Trip to Tokye
[Thu}




DRAFT APPENDIX-3

HINUTES OF DISCUSSION

ON
THE BASIC DESIGN STUDY PHASE IX
. FOR
THE TERAY GROUNDWATER DEVELOPMENT PROJECT
IN

THE KINGDOM OF NEPAL

In response to the request of His Majesty's Government
of Nepal, thg Government of Japan decided tb conduct the
basic design study Phase II on the Teéerai Groundwater
Development Project (hereinafter referred to as "the
Project“) in succession to the basic design study Phase I
and_enﬁrusted the basic design study Phase Ii to the Japan
Tnternational Cooperation Agency (hereinafter referred to
as "JTCA"). JICA sent to Nepal the Study Team headed by
Mr. Yoshiki MIYANISHI, an official of Grant Aid Division,

" Bureau of Economi¢ Cooperation, Ministry of Foreign Affairs,
.ffom Jahuary lO, 1988 to March 22, 1938,

The Team hod a series of discussion on the Project with
the officials concerned of His Majesty's Government of Nepal
headed by Mr. B, B. Shah, Project Manager of the Tubewell
Irrigéﬁion Agriculture Training & Services Project
(hereinaftér referred to as "PIATSP"), Ministry of Agriculture,
and conducted a fiald survey including the drilling of three
(3) nos. of test deep tubewell, one each of 3 development
bvlocks D-7, M-b and S-7, topographic survey of two (2)

' developméﬁt'blbcks S-1 and D-15, etc.

As a result of the survey and discussion, both parties
agreed to recommend to their respective Govermments that
the major points of understanding reached between them,
attached herewith, should be examined towards the realization

of the Project.

Kathmandu, March , 1988




ATTACHMENT

The objectives of the Project are: 1) to oxtend
irrigable avea; 2) to stabiliﬁa'and increasce agri-

cultural production; 3) to inerease farmers! income; and

) to improve farméfsf liviﬁg standard aﬁd soclal

welfaré by theé construction of deep tubewells and their
respective drrigation chiliﬁies in the groﬁndwater
potential areas in the Térai plain of Janakpur Zone,
which moatly utiltze the deep tubewell and civil
construction equipmant and materials alleady g:anted to

His Majesty's Government of Nepal under a KR-2 grant aid

_progxam of the Japanese Government in 1982 and 1983.

The project area extends over the Terai plain in
Sarlahi, Mahottari and Dhanusha districts in Janakpur

‘zone, A commercial center of the project area is

Janakpur city, distriéf'eapital of Dhanusha, located

about 150 km (straight distanceé on mqp) South—east or
about 390 km by National nghway from Kathmandu, “the
capital of the Klngdom of Nepal. The TIATSP office is
located about 19 km north from Janakpur as shown in

Annexml.

" The major components of the Project will be:

1) to develop deep_a@uifer of the project area for
irrigation purpose, by employing the blockﬁise
development method proposed h} His Majesty's
Government of Nepal;

2) to construct deep tubewells and the respective
irrigation facilities such as pump houses, operator
house, irrigation canals and their related

styuctures]

3} to procure essential spare parts for the KR-2
equipment and materials required foxr construction
of deep tubowells and their irrigation faoilitins;



%) - to improve rural voads requircd for tr

ansport of
farm inputs and outputs and for operation and

maintenance of the completed deep tubewells and
irrigatioen facilities

5) to establish a proper ¢peration and maiﬁtenancé"
system of the completed tubewells and irrigation
facilities and water users! groups to distribute

pumped water equitably to their farm plots,

6) to provide Nepali engineers and technicians with
engineering knowledge and technical skill on
plannihg, design, cbnstruction, water manageméht,
and operation and maiﬁtenance of déep tubewells,

pumps and irrigation facilities.

 The Ministry of Agriculture of His Majesty's Government

Qf Nepal is responsible for the overall administration
and execution of the Project that is managed and

opoerated by TIATSP.

The Study Team will convey to the Government of Japan
tho request of His Majesiy'!s Government of Nepal listed
in Annex--IX, and the reguest of His Majesty's Government

of Nepal should be examined by the Government of Japan.

The Government of Japan takes necessary measures %o

cooperate with His Majesty'!s Government of Nepal.

His Majesty's Government of Nepal has understood Japan's
Grant Aid System explained by the study team, which
includes a principle of use of a Japanese consulting
firm, Japanese Tubewell Contractor and Japanese Civil

Contractor for construction,

- His Majesty's Government of Nepal will take necessary

measures listed in Annex-IXI on condition that the
Grant Aid would be extended to the Project.



10.

11,

12,

113,

14,

15,

In the'first implementation year, five (5) production
tubeuelis, inciuding one-(i)‘tonbe'graded up from test
tubewell, and the rvespective irrigation facilities will
be constructed in D~7‘dév910pment.block.

For the second imblementafionl?éar,_the’survéy:should
be_neﬁly made in the planned blockwise sites agreed by
both the‘sides; The new surveygshali édnsist of,
according to the necessity, constructing tﬁe test
tubewell, confirming the.discharéé of the tést tubewell,
making topographic survey, and others in each planned

blockwise site,

The basic design of the irrigation fadilities.for,each
block shall.be made 6nly after the confirmation of
ground water potentlal in that partlcular block., In
other words after confirming the discharge of the test
well then only the canal and other 11r1gation fac111ties

design should be approved,

[hring:thé_Project period, one observation well will be -

constructed in each development block to facilitate

operation and maintenance of the ocompleted tubewells

and to avoid miss‘opefation of the pumps and engines.

During.the Project period, the exiéting equipment,
which was prbvided under the KR-Z'graﬁt aid,’ shall be
exclusively utilized for the Project., ' '

The Japanese consultant firm, tubewell contractors and
civil contractors must have experienced hydrdgeqldgist,
engineérs-for'driiliné'énd civil works in all the
phases of the project ﬁeriod. |

Both TIATSP and tubewéil contractors will éoopefate_
one another to supervise the drilling, electric logging,

insfallation, and pumping testy
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) i

" Both the sides, TIATSP and the Basic Design Study

teams (Phase I & IIX) feel that the surface investigation.

" @.8.y elooctric sounding, is gometimes not reliable for

the poaltive indication. The most relisble and sultable

test for confirmlng ground water is the test boring in
each block prior to the drilling of production: wolls,

“The matters which have not been agreed in the series

of discussion between both sides are shown in Anhex-iV.
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5.

ANNEX-XIX THE REQUEST OF

HIS MAJESTY'S GOVERNMENT OF NEPAL
FOR GRANT ALD OF JAPAN

Under the Japanese Grant Aid, about one hundred and
fifteen (115) numbers of production deep tubewell and
their respective irrigation facilities and twenty thrce
(23) observation tubewslls will be constructed in (23)

twonty three development blocks as shown in Annex-1.

The test tubewells shall be.drilledione nunbexr in each
23 development blocks prior to the construction of
production tubewells. The test tubewell which has a
good discharge moxre than 25 1fse6 is defined:és:a
production tubewell otherwise it cannot be c¢lassified
as the production tubewell, Any tubewell has less than
25 1/se¢ as decided from the test result then there will
be no further drilling in that block, and another block
will be sclecled,

Main Works requested by His Majesty's Governmenl of

Nepal for the first implementation year are as follows:
1) Construction of Production Tubewells:

a) Prilling, electric logging, installation of
pump housing, casting and screen pipes, gravel
packing, development and pumping tests of deep
tubevells.

v) Installation of vertical turbine pumps and

diesel engines.

c¢) Construction of pump houses with buffle water

tank and pump operator's hut,

d) Supplement of spareparts and expendables of the
deep tubewell construction eguipment and the
vehicles to be used for transport of tubewell

materials and for construction and its

management,

3 -1



3)

Supplement fox shortage’6f'necessary'deép

tubewall construction materials.

~Purchase of transport equipment such as truck

crane, water and fuel tank lorries, jeep type

vehicles and motoxr cycles,

Construction of Irrigati¢ﬁ.Facilities:

a).

Construction of main irrigatioh canals and the
related structures such as bifurcation,
turnout, drop, syphone, culvert, cattle

crossing, cross drain, ete,

Supplement for spareparﬁs and'expendables of
the construction egquipment and the vehicles to
be used for transport of construction:materials

and for construction and its management.

Construction of QObservation Wells:

a)

b)

Drilling, électric'lbggihg, installation of
casing and screen pipes, gravel packing, and

development.

Installation of long term groundwater monitor

for each observation we11,

The Japanese consulting firm, fubeﬁeil ¢oﬁtract0rS and

civil contractors shall use TIATSP drivers and operators

of.rig:machines, vehicles, and other equipment engaged

in drilling, driving and operating for construction, etc.
and'pay_them on the basis of D.S.A. {Daily Service

Allowance) and overtime,

The proposed blockwise sites for the survey for the

second 1mp1émentation-year.aré as follows!

s-1, §-2, $-10, M-h, Mu12, ¥-13, D-13, D-14
D-19 (9 blockwise sites)
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ANNEX-IXL  ARRANGEMENTS TO DE UNDERTAKEN RY
HIS MAJESTY'S GOVERNMENT OF NEPAL

To strongthen TIATSP with an incrcase of capable staflfs
particularly for construction, drilling irrigation
division and workshop division and to establish an

operation and maintenance division.

TO'aéquiré the land reguired for construction of pump

houSe,_pump operator house, main canals and other

structures.

To ensure the land or the right of way for construciion
of the temporary access roads from the exlsting roral

roads to the proposed tubewell sites.

To assure a right of way for the véhicles, raching,
construction equipment on the national highway and

rural roads,

To exempt impori duties and incidental expenses znd to
take necessary measures for custown clearance of the
materials, equipment and spareparts brought for

implementation of the project,

To exempt custom dutles for personzl goods of Japsnese
nationals who will be engaged in the Projeci, The
personal gocds will be specified in detsils before the

Japanese personnel leave Japan,

To provide Japanese conswlting firm, tubewell contractor

and civil contractor, with the deep tubewell znd civil
construction equipment, trznsport equipment, vehicles,
spareparts and other materials sipplied under the KR-2
grant aid program iﬁ 1982 and 1983, zs requested Ly
them,

To construct farm channels braznching off from {he main

canais, just after the main canszls sre completed under

the grant aid,



9.

10,

The Governmeht'of_Nepal‘will tako care of operating

and maintaining'of thé:equipMént and facilities

provided undex the grant aid,

To establish water usersfgréup after completion of
deep tubsewells and to_colleét water charge_ngcessary

for operation and maintenance of the completed

- facilities, from the beneficiarios.

3 - 10
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 ANNEX-IV  THE MATTERS TO BE SETTLED

Tho charge for the existing equipnent granted under

the KR-2

Japanese side requested that any chairge should not bhe
impOsed to. the Japanese consulting firm, tubewell

contractors and civil contractors,
Dry and uneconomical tubewell

Japanese side reQuested that tho issue on the dry and
uneconomical tubewells shall be setiled through the

continuous discussion by both the Governments.

The selectibn of the blockwise sites for the survey

for the second implementation year

Japanese side replied that the location and number of
blockwise sites for this survey shall be agreed by
both the sides based o¢n the technical data to he

prebared by the team.






APPEHOTIX-4

OFFICIALS CONTACTED AND COUNTERPART PERSONNEL

1. Officials Contacted
(1) Ministry of Finance
Mr. P. P. Dahal : Joint Secretary

(2) Ministry of Agriculturé

Mr. A. N. Rana : Secretary
Mr. R. B, Singh : Joint Secretary
.Mr.'S. N. Regni : Dircttor General, Departrment of
| hgriculture
 Mr. fukio Ohata i Japanese Bipert to Ministry of

Agriculture, HMG/MUepal
- (3) Embassy of Japan

Mr. Kazuaki Arichi 1 Ambassador Extraordinary and

Plenipotentiary
Mr. Houldun Kikuchi i Counsellor
Mr. Takao Nishina : First Secretary

Mr. Takashi Muromoto : Second Secretary
{4) JICA Nepal Office

Mr. Hideo Ono : Resident Representative

2. Counterpart Personnel
Mr. B, B. Shah : Project Chief, TIATSP

Mr. S. P. Rajbandari : Deputy Chief/Agri. Englneer, TIATSP

Mr. M. Lamichhane : Hydrogeolcgist, TIATSP

Mr. R. P. Singb : Irrigation Engineer, TIATSP

Mr. K. C. Jha : Aaro-economist, TIATSP

Mr. P. Mukhiya ¢ Senior brilling Techniclian, TIRISPE
Hr. S. Sah + Surveyor, TIATSP



APPENDIX-S
APPENDIX 5. GROUNDWATER STUDY

5.1 Groundwater Leval Fluctuation

No 1ong—term'water level measurement of shallow well has
been carried out.during this study because of its short period,
but water level fluctuation of 10 exi;ing shallow well$ was
measured by FAO in 1969 ~ 1970, as shown in Fig. 1. The data
show that the lowest water level is observed during the period
from the end of May to early in June, and water level rapidly
rises in Lhe rainy season and reaChes.the.highest_level during
the period from the end oflséptember to thé beginning of
October._‘It is judged that the groundwater level in the study
area seasonally véfies within 1 ~ 2 m in range,

_ On the other hahd, annual water leve1 fluctuétioh-6f Geep

well has not been obseffed except for the measuring record by
FAQ in 1970 ~ 1271, as shown.in Fig. 2, at Birganj area, where
its topographic and geological conditions are similar to those
of the study area. The water level fluctuation patterns of deep
wells correspond with those of the shallow wells and the range
of fluctuation is within 2 ~ 3 m,

It is estiinated from abbve—mentidned data that the lowest
water level, from the eﬁd of May to carly in June, of both the
shallow and deep wells will be about O}SEm under the gpoundwater
level observed in the Phase~II study, and the lowest water level
in the develOpmént'étage is estimated to be 1 m lower than Lhe
observed water level, taking into account a drawdown of the

groundwater level in the drought year.
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5.2 Pumping Tast

5.2.1 Test Well at M-4 Site

a.

Step~-dravdown test

Screens have been installed on the three'sections.of the
deep test well from 91.35 m to 159,47 m in depth, as shown

in Fig. 3. One step of Lthe test was continued for one

hour. Difference between initial walter level and recovery

water level is identified due to incomplete well
-development. The recovery water level, aftér step-drawdown

test, is considered to indicate actual static water level.
Therefore, Ehe drawdown of the step~drawdown test at the
discharge rate of 25.1 1/sec is corrected, as shown in
Table 1, by the result of yield logging performed at the
pumping test.

According to the relationship between discharge rate and
drawdown shown in Fig. 4, a pumping discharge of 20 1/sec
is considered not to be adequate for that of the production
well because the drawdown tends to increase rapidly when
the discharge vate exceeds 20 1/sec.

Table 1. Step~drawdown Test Data
T2 (1/secy S..b. (m PML.L. b stw) s/0
0 ~35.48 _ ¢
5.2 -36.39 0.41 0.07%
8.4 -36.73 0.75 0.089_
11.9 ~-37.06 1.08 0.091
14.6 -37.32 1.34 0.092
20.4 -38.972 2.94 0.144
25.1 {-40.00) * 4.02 0.160
® ( ) corrected value
Q ¢+ discharge rate,
S.W.L, : stalic water level,
P.W.L. : pumping water level,
s :+ drawdown

[#1]
|
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Cont inuous pumping test and recovery test

Continuous pumping test for 72 hours was performed at the
discharge rate of 14.6 ljsec decided based on the step-

drawdown test result, and the water level recovery was.

‘observed for 12 hours after the pumping was stopped. The

water level was 35.86 m below the ground surface before

pumping test, 37.98 m after 72 hours, and 35.90 m after 12

hours from stop of pumping.’ Cbnsequently, the drawdown of
the pumping test was 2.12 m in depth aad the specific
capacity is calculated at 6.9 l/sec. Transmissivity,
caiculated by using the results of.continuous pumping test,

is as follows:
Adaptation o ady radial flow equation
T = (2.30Q/2ns) log (R/r)

where, T : transmissivity

Q: constant pumping rate
s ¢  drawdown

R: radius of influence

r radius of tubewell

If the radius of influence is practically assumed to be
300 m.

2.3 0.0146 x 86400
2 3

T = 14 % 2.12

i log (300/0.1) = 757 m/day

Yield logging
Yield logging of three steps was perforned in order to

examine yield section and. yield amount of the test well.
The results are shown in Flg. 5 and summarized as follows;



Table-2. Yield Logging Data of M-4 Test Well

Aquifer Screen section Yield section Yield amount B

i ) . {m)_p‘“_ (ra) _ {1/sec)
(1) 9}.35 ~ 118.85 83 -~ 28 .4 5.1 5.4
(2) 136.94 - 142.44 139 ~ 143 0.2 0.7 2.4
(3) 148,47 ~ 159,47 150 -~ 159 2.6 8.8 17.3
Total 7.2 14.6 25.1

It is'judgéd from the data that the good aquifer exists
below 150 m from the ground surface.

Well loss

Well loss is calculated by Jacob's equation as shown helow.

S' = BQ + Q2
where, S! i drawdown in pumping
B and C : constant
Q :  discharge rate
B : aguifer loss
co2 : well loss

B and C are estimated by the relation curve ocobtained from
the step-drawdown test, as shown in Fig. 6, and the results
are as follows:

B = 0.05,
C = (0.16 - 0.05)/25.1 = 0.0044, that is,
S1 = (.050 + 0.0044Q2 '



5.2.2 Test Well at D-7 Site
a. Step-drawdown test

About 20 1/sec of self flowing from the test well was
observed, but its piezometric head was not measured.

Screens have been installed on five sections between
83.17 m and 193.97 m, as shown in Fig. 7. Pumping time was
2 hours for each step and drawdown in response to the
pumping is shown in Table 3.

Table 3, Step-drawdown Test Data

0 (1/sec) S.W.L. (m} P.W.L. (m)  s(m) - s/0
0.0 (+6.00) * - 0

20.0 0 6.00 0.30
25.1 ~1.46 7.46 .29
30.2 ~3.57 9.57 0.32
35.6 ~4.58 10.58 0.30
41.2 ~6.90 12,90 0.31
45.1 -8.02 14,02 .31
* N | )-estimated value
Q : discharge rate
S.W.L. : ‘static water level
P.W.L. : pumping watér level
s ¢ drawdown

Initial water leﬁel before commencement of the test is
estimated at 6 m 4in depth by the lineal reiationship
between discharge rate and drawdown, as shown in Fig. 8.
Increase of well loss by rise of pumping rate was not

observed in the test..



Continuous pumping test

The pumping test was carried out at a discharge rate of
41.2 1l/sec for 72 hours, but the recovery water level was

not able to be measured because of self flowing immediately
after stopping pump.

Water level was down to 6.42 m under the ground SUrfacé in
depth just after the beginning of the pumplng test and then .
'the water level gradually rose up to 5.66 m with opening of
well clogging. Therefore, the real drawdown in response to
thé discharge rate of 21.2 1/scc {41.2 ~ 20) is judged to

be 5.66 m, and the specific capacity is calculated to be
3.7 1/sec.n.

While, transmissivity calculated by using the pumping test
data is as follows:

Adaptation of steady flow equation

T

il

(2.3/2r5)log(R/r)

2. 0212 x 86400

3 x 0.
2 % 3.14 8 5.66 log (300/0.1) = 412 m/day

where, T, 0, s, R and r are same to those in case of H-4
test well.

In this case, unsteady flow eguation can not be applied
because the drawdown does not respond to the lapse of time

under a constant pumping discharge.

Yield logging

The yield logging was performed in order to examine yield
section and yield amount of test well. The results are

shown in Fig. ¢ and summarized as follows.
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