18 B. WIKET—%



sjx ¢-deyayeapyndenieygy:o

3¢0°0 | 1000 - 1£0°0 | S00°0 - 0Ct'Q | 050°0 | 0¥0°0 09 1S IeIU]| BIOUY] ASpBUEIN| 9

86£°0 | 90C°0 | ¥¥1°0 | 8¥F°0 | TSTO | TOT0 | ¥69°0 | S8Y°0 | £SO $L79 uediniy BIBUOUBA| €

€L0°0 | 1100 | 1000 | T60°0 | 1200 | 6000 | 8810 | S60°0 | S80°0 ¢l uey PEN I[eS| ¢

dueilueyg

0L0°0 | 60070 | 1000 | 9800 | 6100 ) 8000 | 6L1°0 | 680°0 | 6,00 POIT  |Ueans( Jo [[qioo] ejoyy] apedpen| ¢

L10°0 - - - S20°0 - - 9.L0°0 | $20°0 | 0200 $8°C PPId|  ejoyy jopedig| 7

9¢0°0 - - $£00 | 1000 - v60'0 | ¥€0°0C | 6200 0Ly uoel) npunfyi  BlOY3f npunni |
yiuoN ( shep / | Aep | |yuoly [shep s | Aep | | yuoly [shep 7 | Aep | (;um) "ON

81834 (07 sreaA (] SIBdA 7 BaIy uonedo] aweN Aty [ 'S

poua wmay HIELi i )y
(0957 Ur) MO[f WNWIIA © T°¢ 3jQe ]

o 310 ¥ 0 001 LTl 10°1 080 | LOO 900 L0 600 010 0F'9 SIS B BJOYD] AQDEURIN} 9

101 [A%! et 96°'L | 9€°01 | 058 LLT 8.0 190 90 1L°0 £80 SLC9 tuednq EIBLOURIN} €

£C0 ¢E0 080 180 1¢€°C | 981 850 | ¥1°0 4% 10 1’0 300 0s?l Nues PEN 1B} ¥

suedlueyg

<0 L0 L0 69'1 L1'e 128 ¥€0 €10 o <o S0 L0 FOIL |1RINSQ JO [[1004} efoyy apedpen| ¢

€00 300 0 ok 0 €90 | 050 ¢ro  v00 00 00 SO0 €00 €8¢ PPd|  B1oyy [opedig| ¢

800 110 0€0 L90 930 890 610 $0°0 €00 $00 900 L00 0t uoel) Rpung)| Lo npunf) |
23 | AoN | WO | dag | Sny | Amr aunf | Aepy dy | ey | oqag uel () ey uonedo AN I2ATY |'ON

YIUOJA uawyR )y 'S

(99s7.U1) MOL] AIUON © [°¢ 3[qe

- 163 —




s} g-deymyeipyndeppeyqgyo

- - - - - - - - y - - - 1860 11 60100 [8C't |8¢ 800 | L6/90/SH

- - S £ % A N LYO00 S0 | £v00°0 [LOT  |PT 9te0'0 - - - - - L6/90/E 1

- - - - - - - - - - - S 3 A 1 2 £EE0°0 (Lt |t¥ £Ev0°0 | £L6/90/¥0

- - - 1T vl 9t10°0 LV T L1 L100 [6C°€T {SSI  1¥SSI°0 - - - - - - L6/P0/8T m

- . - - - - - - ; - - - |£6'0E 1B8SE  |8SE°0 |6vy TS ¢s0°0 | L6/¥0/TT W‘
- - - } L6/£0/0C

- - R 3 3 I | 4 SE€00°0 |S60 |1 11070 - - - - -
- - - B 1" I + 72 SELO0IST |6C vecO'0 (L% |6V 6v0'0 | L6/E0/61

- - - - - - - - - |96 eI EI10 |SSEy |#0S  [POSO €SS |49 Y900 | L6/TO/FT
- - - L6/T0/tT

- - -9t |evl vi0 J09°1I9 (EIL  [EIL0 6L'S |49 L90°0 | L6/10/TT
- - - - - - {06°ST P8I PRIO JIV'IS [S6S  [S6S°0 [IE€9 |€L ELO0 | 96/T1/ET

—164—

- - - eov b |ewoo |eoc oy fowoo |- - - [1seg |oe  |oso - - | 96/11/61
- - - - - - - - - lecog Jise  |iseo | - - - lev Il [s€t [€€T0 | 96/11/81
- - - - - - - - - {19€E |68 lesco | - - - - - - {61120
®ve [eov  [covo | - - - - - - - - - - - - - - - 1 96/01/82
- - - ozt |¥8  |v800 {9TL |v8  |v800 | - - - lzeTst|eoct feor - - - | 96/01/51
- - - - - - - - - |zoLs 099 Jogvo | - - - - - - | 9601/11
- - - - - - - - - - - - - - - WSTE uLg  |eLgo | 9601/z0
piw sd]i |oos s | ppu sd| 98/ Wi plw sd] [29s/ [ [ ppw sd| [o9s/ A plu sdj 35/ UI | Pl sd| {oas/ (A :
1peN IES e[oiy [opedig B|OYY Npuno e[oyy apedpen 1ALy BIRHOUE(y BJOUD] ASpRYRI areq M

$20IN0g

SJUSLUAINSEAN BIRYISI(] : 9°C 3[qe [



3.6.4

The dry weather flows of this river is fully utilized for irrigation and Sankhu area is
dependent on water from this river. Hence, it is most likely that the riparian issue wiil
arise in the use of water from this river if diverted for Bhaktapur. Besides, a very
long transmission main of 12 km length is needed to supply water from this source to
Bhaktapur. Preliminary cost estimates showed that this scheme does not compare
favourably with the alternative dugwell scheme. Hence, it is not considered as the
additional source of water supply to Bhaktapur.

Gadgade Khola

The Gadgade Khola sub-basin belongs to the Manohara basin and is located just
adjacent to Mahadev Khola basin on its north side. As given in Table 3.3, a discharge
of 95 % probability of exceedance for this stream amounts to 60 ips i.e. 5.18 mld.

The measured discharges in this stream as given in Table 3.6 shows that the flow in
this stream is always greater than 60 Ips except one measurement on 13 June 1997 of
23.6 lps. Thus a preliminary techno-economic analysis had been carried out to
consider the viability of diverting water from this stream. But this preliminary cost
estimate showed that this scheme did not compare favourably with the alternative
dugwell scheme from cost consideration.

Manohara River

The hydrological analysis carried out on this river, as tabulated in Tables 3.1 to 3.3,
shows that the following flows could be made available from this river below Bode :

Flows in mld

For 75% of time 45
Average annual minimum 25
Minimum 1 in 10 year 17

But the discharge measurements carried out in this river as given in Table 3.6
showed that the flows were very low on 19 March 1997, 4 June 1997 and 15 June
1997,

Taking into consideration of the size of its catchment area at this point, it is not likely
to have discharges so low in its natural condition. The Consultant, made a walkover
survey along the river course upstream of this point and found that the water from
this river was being diverted at several places for irrigating the potato fields thus
giving the unnatural low flows at the time of measurement,

Thirty canal systems along the course of Manohara River and one in Ghatte Khola
upstream of Bode have also been identified. These systems divert water as and when
needed. During the dry season, they divert water in rotation basis as there is not
enough water in the river to fulfill the demand of all at one time.

Thus the only reason of so low discharge in Manohara river on those dates is the
diverston of water in the upstream reach.
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Dry Season *1 Rainy Season *2

Stn.No Lacation River C.A  Measured Spec.Dis. Measured Spec.Dis.
(km2) Dis.(V/s) (1/s/km2) Dis.(1/s) (1/s/km2)

20 Budhanilkantha Bisnumati 6.5 20.2 341 935 143.8
23 Baniyatar Bisnumati 14.0 1.4 0.1 1,543 110.2
24 Baniyatar Bisnumati 14.5 2.1 0.1 1,863 128.5
25 Nepaltar Bisnumati  60.9 51.1 0.8 - -
19 Bisnumati Ring Road Bridge Bisnumati 61.2 34.2 0.6 6,316 103.2
26 Bhangai Dhobi 10.2 18.5 1.8 1,944 190.6
27 Bhangaltar Dhobi 11.4 23.3 2.0 2,084 182.8
28 Dhumbaharai Dhobii 23.3 4.1 0.2 4,285 183.9
14 Dhobi Ring Road Bridge Dhobi 23.7 8.4 0.4 5,039 212.6
19 Gokarna Bagmat i 56.9 233 4.1 7,467 131.2
5 Gokarna, Sakhu Road Bridge Bagmati 57.8 246, 4.3 7,783 134.7
18 Gauri Gat Bagmati 66.6 259 3.9 5,885 83.4
38 Chobar Bagmat i 588.3 1850 3.1 32,679 55.5
21 Muitipani Manohara 58.2 99.9 1.7 3,284 56.4
22 Nitbarahi Manohara 62.5 74,2 1.2 3,100 49.6
6 Manohara Bridge Manchara 73.8 24 0.3 7,489 101.5
7 Manohara Ring Road Bridge Manohara 255.2 177 0.7 18,737 73.4
4] Hagarkot Intake Tabya Kushi 6.8 - - 682 100.3
42 Bromhayani Bridge Tabya Kushi 21.5 - - 506 23.5
29 Taikabun Suidi 2.5 2.4 1.0 kY, 14.8
30 Taikabun Suidi 2.9 6.5 2.2 28 9.7
16 Hanumante Bridge Hanumante 78.2 15.5 0.2 1,374 17.6
13 Sagu Confluence Godavari 17.2 74.8 4.3 659 38.3
11 Kodku Head Work Kodku 16.7 154 9.2 479 28.7
12 Kodku, Lubhu Road Crossing Kodku 33.5 8L.9 2.4 1,535 45.8
17 Tikabairab No.l Head Work Lele 14.8 152 10.3 1,312 88.6
8 Tikabhairab Nakhu 42.1 349 8.3 3,418 81.2
9 Jaulakhel Malhu 54.4 166 i 3,622 66.6
. 15 Kirtipur-Tinthana Bridge Balku 36.4 33 0.9 1,869 51.3
39 Ring Road Bridge Balku 41.3 - - 2,094 50.7
© 40 Parphin Road Crossing Bosan 7.2 - - 558 77.5

‘Remarks: #1 carried out during the period from Feb.28 to Mar.13, 1989
*2 carried out during the period from Sep.16 to Sep.30, 1989
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i : WB, NWSC, PSPC. Preparation of a Contract for the Urban Water Supply and
Sanitation Services in the Kathmandu Valley. Volume I NWSC Asset Assessment —
Kathmandu Valley. 1998.

BEK AR O BE

¥ A7 4 1- Balaju

ORI AT L, FE—FEEEL TREICOAESZHERAKBRNS, h T XOE
A 5~10 MLD OKEMH/FE L T D, AT LOKREL 30 FELLERIICERI N, LK
., SEASBMEETHHKBIIH 2, BT TIHEGETEZRETIIARZL, #ENHE
THD. HHILTESLBICED, BARIIENEYFL <BRARETH S,

Y A5 L 2-Bansbari

ORI AT LIZH TR ERBADEAFAICELD 10~30 MLD OKEHHGT D, H#
Tk 30 ERICEBRE N/ Banshari HERDMSRTNS, HFEOW DML, Air
METFTLTED, ®E - WERZLEELLTWS, WSDOMhOHFTIIREREBRNET
PTH5.

ERARIHN T XAAHOEBEMIZHD, BEKEERHL TEHKINT S,

UYL TOKIZ Maharajgunj [HSHAOEKEEREAKBITHENTWAEMN, £O®S
KBRHEZNTLE->TWS, ZEL., SLLEBEBRERHOBRBOAMVWELEIIERAZN
Tha,

BRI FKBOAKEMBEICERT /280, RN %KEA Bansbai (2 1990 ERIZ
BRIN, ZOBKBIZIE HAKOLDOEHNE, KK, REASANRBEIN TN
5, MKBRIREFLIRBTEETTHD, 2L, MBTIVI 2T LBEPREINREL T
BY., BMBRYI I DU LEAZERICITDRTWRWN,

AHOBAKREZERKT S-DOH L N#KES 7/~ Muhan Pokhari / Bishnumati Bk
1745 Bansbari KB E THE I N/,

v AT A 3-Sundarijal

CDVATFLERA NI XBBTRAOHAKS AT LTHD, HTFKERFADEEH
RIZE D BA 48 MLD £ THFEGL T3,

BT KIIEE 30 EMIZRE N/ Gokarna & Dhobi Khola HFHEMSE TS, W
SOMDOHFITIKMENETLTED, HE - HBELELLTVD, WSDOMOHFTIR
BaEURBENETRTH S,

RFAKRIE Bagmati /I OFR LHWICH D, 44, 2 TOKIE Sundarjal K EEFRO
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BABDOHNTET W, ¥ —EAEE L THaWLWBRITHKZ TTHIZT 2 fIEIE 1990
FHRICBREI NN, OMEIHAEEIThE-THE, BROBERAZOTVLTHIEINT
WiWhie L Hgans,

IN & ERHIC Bagmati )11 S OEHIUKONRRB I N, CHIZREFRNI NS
SIS HBKBANERRENTVAKRERDANS L > TREFRZEET B &8
TZ%5,

AR (K. LB, 2#Ai#) 1L Sundarijal (F& 20 MLD) T 1965 fFicBBIN
oo MABINWERBBRBTTHIH, ETERRIZLETH S, HBICLL5EREIRE
BARET, YINORERTAEBORDOZES LBERERSFIEIN TV S,

AR AHIZE 2EEHOHFKBIHFROKEREIHATS RAFAH 210H
% Bansbari (Z#%£0 Mahankal Chaur 12 1990 ERIZBFRI NS, T 23BN RFR
BERBTHON, REERR Y FEREBIBHEORTHRO-HDERIN TN,
FORDODELTES LMBEABIHBEL T3,

THRBONANRZAS A ONEFRARNS OEFERAKETEEIZT S 25T, Mahankal
Chaur ¥ 7K & [FFF1IZ Sundarijal #KBICbBEBE N/,

¥ A7 A 4-Bhaktapur
Z DK AT Lid Bhaktapur & Thimi IZAKL TWS, BTFTOZD0H 7L AF A
mehrs,
+ Bhaktapur @ AEBEERIZEEEr Mahadev Khola Z#iKHE : # 4MLD 48
+ Bode WIZHMICRBZ N T 5k 2HF | BA 3MLD #48

Mahadev Khola {3 Bansbari (Bhaktapur) ¥/K8 &EBIKHIZEKL TW5, BkBIZ
1980 EUICEBRE N/ FARMORIZ, HEICAVMATER - 7Oy 7 BRY >7.
S >, BEABIFRBEEINTVS, 709 7ERY > 7RBKOEDERINTS
5%, BREARKIZSIBENAELOTH S, BEIIEI S LBICES, BAKRIIERN
PELDRRICSH S,

S5 UEHEEIE Bode BEE/KMITHONTIINZ 0D, HEKO-DDOKNBIIHEEFL
by,

2 & B ORKMMERDOY T2 2 F LD Katunje IH 5. RERFEAINTIEE ST
BEAREFOKENLEE, £8T5<IBKBRRICERTS LERINTINS,

AEY 7L X7 L Bode BE/KMICREEE L /- EROS KB XN EBHF NS MAKT S,
KT RIFTEEGORE LM AN D,

¥ AT I 5-Dudh Pokhari/Sundarijal
Z D A7 LA Dudh Pokhari & Lunkot (28175 A &, Kathmandu EEFEEICERTD
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Nakhu Khola HIOBRKDIZL > THKINAEE L ATFLATHS., BEBIZMID T
H5,

FEAFEL Dudh Pokhari 1250, BKORIZU— R THEXNTNS, KIIEA
i FiZ& o T Bhajangal BEAMARNSD., FIhS—Hidh <o Xiciin, Boid
Kirtipur & Chauvar D "AHEANR L TEEL THAKEI NS, £ TIH/MIEEI AR
HW&EAKL AT LITKAKL TS, Kirtipur 13E7%, XD /NVEHEO Lunkot EAMS H#EK
ENTNS, FITRABREFZERZICIRABEINTES T, BREKICL->THERINASE
BRIZH B, BTHYSNIEHHONANZH B,

Nakhu Khola IlOBUKOIZIZ/NEBEOLERENH 5. EBBIIEAINTIIWIWEE
L, FIEEEOHERIBEENS. FERKRZDOBAKER S TEHFRY Tk
THKBRETHKEINOTNWS,

Sundarighat ¥/K$BIZITTE, BE 58 RERSHEINWTESTEEINTVES),
FEARSBER, T5LBMEAERNDS, BAkBI2 $ELRE - FRICHZEEbR.
BEIRAT S ER/ETN TS,

¥ AT I 6-Shaibhu

LDV AT LIIBERN 20MLD $5.

FEERKIE 100 F£iZ E 8T Pharping ICBBENAKNEBEBFRMAS RTINS, BAF,
Ay BR2F, SEERICEET 53 AKEIIBE NWSC & » THEEBIZINTVLS,
WS DR EORAN ERSLIIERE) TRAINTIRVLAY, MBAEROES
ZHEMPDHST, IhoReEMIZRIFARBIZHSAL D IZEAbDNS,

Pharping {213 20 F£EOS BICRBINLERNARS TEMNS B, BkBIZH
BREENEINTHWALSICRASM, —~RMICHKRAETH S, Pharping REFICH
L_DODHEMNSOLBOEKDLHEDS. HFOUVEDIIBELTEST, RbooHER
FAINEBELER S TEBIET L TN,

R THM S Shaibhu < ZEDOMBAKENH 5. R TREHLANZRB TN HK
FRRAKTSEOBENHD, KEMSOHMBRAOEDOAHERAIN TS,

Shaibhu IZEBWTIIE/KMOERE LIZHSPKERNH D, LRE, 55, BN

LWESLIBRENSHEIEINTSN, HEAABORDDIZRIAIh TS,

¥ AT A 7-Chapagaon

DI AT LA Y 2 XEMER (Nallu, Basuki, Mul, Debaki Mul) ZEE R
WD) — MR#EIN/EK (Chapagaon) EHNBUKOESFIRIZLD Lalitpur
AKX TMLD £THKT 2, ZERKBIIERRTICK > THRAETNS, Chapagaon KiF
ZW|AKTBAED 3 DORTHEMARBENS, MNEBOBYIOR 7RI HIITRAEIN
TWwizh, 2EHOR VTHIIBEBIEIMHBTHINRFZIZBEL TS, 3 BHORY T
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BRIHFIIEWTABPR TEE-THD, FLWEBTHA,
INANRABEERBIL—FAREBEINZDATAICED., KX DR AMIZHEL T
W5h, HWLTFROBKMIZIZE S UBRBEEBENH 5. IO KERIIEEL RN,
FEA OIS RE (Nakhu Khola) IZHEEBRIN-BAENRNHD, ZhiCLDE
KLTWS, BKSIEHO TR THLIMEENERIN TRV, T, DEENSE
WREZEELTLWEEHEEZ SNS,. Chaurghare OFFRIZIFAFR TEBNH S
R, CHNLAERICEF D TH -7, EiL Thizhol,
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NEPAL WAT PLY CORPOF{ATION
. Profit & LosSAIC f2054/2_.|55) |
’ l ”"“\ ﬂ\"?§§ -
| k*"""‘“ ifj1 | This year ﬁt»  Lastyearat
B | _Anmnéx_ | 2055/3/32 -~ 2054/3/31
| . ' : Nrs. .. Nrs.
Income: - -
Water Revenue (After Rebate) 12 270136954.19]  256492918.36
i T
Expenditure: |
‘Production 13 92853288.65 80171654.19
Distribution 13 59908551.60 4757853348
'Quality Control 13 7958792.75 9915245.30
-+ 'Electro-mechanical 13 12348648.94 9855434.04
. Sewersge 13 12921418 93 9435240.38
... Consumer's Account 13 2394292221 20524654.03
Ad:mmstratwe Expenses 13 74262357 90 61624744 48
'Prov:s&on forD/D . 290076.04 3640334.39
Total | 284486657.02| -~ 24274584029
Operatmg Surplus (Deficit) . -14349702. 83 _13747078.07
| Qtﬁhe“{_[ngogn_t_::__ . 12 . 70556774.03] 4758859724
creting Surplus (deﬁcit) RO KT ‘562070 1:20] . . 6133567531]
mPéyibic _ -105552; 8.48 L 2971815.96] -
Dcprcclabon Provided iR s ‘-80224379 26|~ .73371330.66
Depreciated Fund Transferred _
from Capital Reserve 46901913.90 46901913.90
Net Profit (Loss) 12329377.36 31888442.59
Last year Adjustment -50751858.72 -
Accumulated Loss up to
Last Year ‘ 66512473.85 -98400916.44
Net Loss Transferred to B/S -104934955.21 -665 124731;2
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Last year at

A \
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2055/3/31 2054/3@1
INrs. Nrs o
{Capital & Liabilities 1. L _
Capital Investment ~ ~ = """ ‘1~ | '1,088376,298.66 | 998,376,298.66
Capital Reserve 2 850,202,759.60 |  871,280,427.29
Long Term Loan 3 1417,774,569.31 | 1,164,890,773.21
Total 3356,353,627.57 | 3,034,547,499.16
Assets & Propertics
Net Fixed Assets 4 1,947,386,082.89 | 1,863,592,669.98
Work In Progress 5 479316,167.13 481,034,966.94
Share Investment - 100,000.00 - 100,000,00
) Total (A) 2.426,802,250.02 | 2, 344 727 636 9
Current Assets B o
Debtors 6 204,180,734.44 198 669,289 63
Advance & Deposit 7 216,030,537.98 | 72,576,149.57
Stock Inventories 8 130,500,863.15 | 139,445,824.34
Bank & Cash Balance 9 417,539.389.17 |  340,768,972.87
'968,251,524.74 | . 75146023641 |
: omem Ltabllmcs (.) 10 (143, 635102.40)) 12815784800
O ~Total B) < R4616422341 623 307,388 39
met&lmss L AR m\, Lo B
T Net Loss (C) 104,934,955 21 66, 512 473.85
TOTAL (A'+B+C)' 3,356,353,627.57 | 3,034,547,499.16
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NEPAL WATER SUPPLY C

INCOME AND EXPENDITURE STATEMENT
FOR THE YEAR ENDING JULY 15, 1997

pRPORATION

DEDUCTION FROM CAPITAL RESERVE
FOR DEPRECIATION

NET PROFIT
ADJUSTMENT FOR CAST YEAR

46,901,913.90

F.Y. 1996 /97 . |
g
(EAUDITED )
PARTICULARS SCHEDULE[ F.Y. 1996 /97 F.Y.1095/ 96
INCOME ' R
WATER REVENUE (AFTER REBATE) 12 256,492 018.36 225,251,364
TOTAL 256,492,818.36 225,251,364 ..
EXPENDITURES
PRODUCTION 13 80,171,654.19 69,199,922.2
DISTRIBUTION ' 47,578,533.48 ,49,065,401.7

QUALITY CONTROL %g #%9.91524530 | # “*4,665,448. n
(.- ELECTRO MECHANICAL . 9,855,434.04 8,790,461.8.
- SEWERAGE SYSTEM OPERATION 0,435,240.38 13,604,326 4-
BILLING AND CONSUMER ACCOUNTING ‘ 20,524,654.03 16,518,577.3:
ADMINISTRATIVE EXP. \; 61,624,744.48 -48,437,750.67
DOUBTFUL DEBTS ‘. | 3,640,334.39 *1,028,844.0:
TOTAL 242,745,840, 29 212,308,732.77
e = = T o ‘-.VH——“———':T““‘““
TOTALINCOME ; i 13,747,078.07 12,942,631.50
‘OTHER INCOME | 47 588,597.24 52,798,047.37
* PROFIT 1.61,335,675.31 65,741,578.87
LESS INTEREST PAYABLE ' (2,977,815.96) (3,532,130.25;
LESS DEPRECIATION 4 (73,371,330, 66) 72,755,676.10

46,901,913.90

131,888,442,59

36,355,686.42

- 1,042,376.52 |
NET LOSS (UP TO THE LAST YEAR) (98,400,816.44)| \ (135,798,879.28),
NET LOSS TRANSFERED 10 BALANCE SHEET (66,512,473.85) (98,400,918.44)

As per our attached Report o
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_PAL WATER SUPPLY CORPORATION

BALANOE SHEET = ¢
FOR THE YEAR ENDING JULY 15, 1997

F Y: 1996 /97
, Ra0te) e
(SRIAUDITED )
PARTICULARS SCHEDULE|{ F.Y.1995/97 F.Y.1995 /98
CAPITAL AND LIABILITY S T
' SHARE CAPITAL FUND AND FUND 1 © 998,376,298.66 948,376,298.66
- CAPITAL RESERVE 2 871,280,427.29 891,658,172.26
LONG TERM LOAN 3 1,164,800,773.21 1,038,114,550.38
TOTAL FUND : 3,034, 54? 499.16 |  2,878,149,030.31 |
ASSETS AND PROPERTIES : S
iy FIXEDASSETS .- L4 '186359365998 '165911017362,‘
"“*womc IN PROGRESS "5 481 034966.94 611,269,571 43j
~SHARE INVESTMENT * 100,000.00 e
S mo TOTALA: 2,344,727636.82 |  2,270,409,745.05
CURRENT ASSETS - - a LT . s
~ RECEIVABLES ( DEBTORS ) 6 198,669,289.63 129,502,636.24
_ ADVANCES AND DEPOSIT 7 72,576,149.57 76,847,279.90
'STORES INVENTORIES 8 139,445,824.34 129,201,214.87.
- BANKAND CASH BALANCES -9 -.340,768,972.87-{. - -.-313,200,389.41-
— - 751,460,236.41 648,751,820.42
LESS CURRENT LIABILITY 10 128,152,848.02 139,413 ,451.60°
INET CURRENT ASSETS  TOTALB: 6523,307,388.39 509,338,368.82
" PROFIT AND LOSS ACCOUNT : s
NET LOSS TOTALC: 66,512,473.85 88,400,016 .44
TOTAL A+B+C - 3.034547439.16 | 2,878,149,030.31
Notes of Accounts 11 s
As per aur attached Report
( D K Bapmaya ) (K.N. Bhattaral)  ( Khagendra Basnyat) bk (B.B.K.C)

‘Finance Manager

'- General Manager -

Chanr Man “

-~ 176—




aRaegl GLLVS 14
Qz16 98ELT £
SLOE (A4 [4
0981 0659 a1
00L 902 L
08y BGG1 P/e

94 81 &1l
() SHBEY (1) B az1s de],

siosf) jo sodA] pus edid uonosuuc) Jo 9215 Aq SUONOBULOY) palelopy 10) Uk Jo3vp AILuoy Juaim) | 9qel

06°6¢ S¥'9Z 00'vZ 000£88¢ 000LLIE [00'0£88T |OO000F] 000°00F L ¥
ot'62 §9°6e ge'te 00SIYPl 0065851  [00'SEPPL [00000L 00000L t
S¥'8¢ §0'6¢ (A4 000F8¥ 0L°22€Es 000¥8Y [000'GEC 000°GE2 4
08°LZ S¥ve S1'ee 00'£88¢ 00'1L1E 00'€88Z (0000 000 oyl Sl
ol'Le 00ve _ow. ¥4 00'0£01 ovéelLl 00°0EC!  [000°0S 00005 l
092 0£°Ee 0c'1e 00r06s 0LL¥9 00065 [000'LZ 000 L2 6.0
5861 8Ll —100°001 €y
0611 08yl 000°001—10005 (®)
08vl 1194 00005 10070 P)
061 050l 000°0¢ -100°G1 (0}
0804 66'8 000S1 ~1008 C)
{0L'6 098¢ 05°GE 00°0v 0008 00001 ()50
jeratswwon|  diog) /IA0L) [eroiawwe)| dien /non [eLnsnpuf
/IBASnpUl]  —lWag A onsawioq|  /jeiasnpu]l ~Iwag JAD)oiisswog 1AD|o1sauicq
(SHN) £W 4od sias[) jo sadA| Aq
aoueMmojly disey puoiag (SHN) s4os] Jo sadA) Aq {youp) az15
Je ) Jojep jEUOTHPPY HuUB | JOJRA LUNLLIIN {EW) 2DUBMOHY DISBE UORDAUUOY

sJasf) jo sedA| pue adid UoNOsUUOD 0 6215 Aq SUOHSIBULOY) palayapy Joj Jle]| JeJEM Aluop JuaLng |'qg 2J9el

~177—



0g¥1 00001
0ge1 0006
0131 0008
0601 000L
006 0009
0g8 0009
g5L 000¥
(54) & (N BE474

Jo¥UB] oM, 10} JjiIe ) IoIep, ABUCH IWeLND £'Q 9lqel

loooc6sz looeesLL T RR ¥4 00'02vE9 00°19561 00vS9LS 14
002L621 009168t S¥'¥a501 00°01LEIE 00'¥096 00'L288C £
00 ESEY 00090€!L 0Z'6GSE 08°£L901 00'9E2E 00°L0LE 4
00viGe 0008LL 09'161¢ 0t LLy9 009561 00°€885 gl
00'LZ6 0008L¢ 06808 08'92¥C 00°9EL 00'90Z¢ i
00°005 05°5871 GE'G8Y 00°95¥ | 002y 09°¢Z¢e1 §L0
00't0! S1'¥62 0L¥9 00¥61 0065 05901 G0
(SUN) (SHUN) (SUN) (SUN) (SHUN) (SUN)
uonRoaULoN uonoauuon uoROBUUOD) uonoauuo)| uoRoIUL0YH UoI3oBUUO]
youeug uiep youeug uew youeug e (Yaup) 2215
S495[) suonesodion pue

[Eliewwe]  pue  jeUgsnpulisuoileziueag  JAODHWIG  JAOK) S495[) ONSIWO(] UOTDBaULION)

s49s() J0 sadA)| pue adiq uonoAUUO) JO FZIS AQ SUORIBULCY) PAIRIOW-LUON JOJ Jllie | J93ep AQIUOW JuR.uUND 2] 91qe]

—178—



H8E <T/NIFNHETOREFBAT A MRV LTETF—4



Source : NWSC

Annex 3.1 Date : Feb. or. Mar 1997
Drawdown Test (Existing Manohar Infiltration gallary)
Time | Elapsedtime | Water Level | Drawdown | Discharge Rate Remarks
Min, (m) (m) lit/sec
0 0.60 0.00 12,90 SWL=0.60m
1 1.03 0.43
2 1.21 0.6}
3 1.30 0.70
5 1.38 0.78
10 1.42 0.82
15 1.45 0.85
20 1.50 0.90
25 1.54 0.94
30 1.55 0.95
35 1.55 0.95
40 1.55 0.95
60 1.57 0.97
9% 1.57 0.97
120 1.57 0.97

Recuperation Test (Recovery )

Time | Elapsed time | Water Level | Recovery Rate Discharge Rate Remarks
Min, {m) {m) lit/sec
0 1.57 0.00 12.90 SWL =0.60m
1 122 0.35
2 1.00 0.57
3 0.89 0.68
4 0.83 0.74
5 0.79 0.78
10 0.71 0.86
15 0.67 0.90
20 0.66 0.91
30 0.65 0.92
60 0.64 0.93
Specific yield
2303 S1
C = e log e Where, S1=0.97,8S2 =004 andt=1 hr
t S2

Therefore, C=3.19
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Annex 3.2

Drawdown Test
Time | Elapsed time | Water Level | Drawdown Discharge Rate Remarks
Min. (m) (m) ' lit/sec
0 0.60 0.00 14.66 SWL = 0.60m
1 1.08 0.48
3 1.36 0.76
4 1.48 0.88
5 1.55 0.95
10 1.7 1.11
15 1.72 1.12
20 1.73 1.13
25 1.74 1.14
30 1.75 1.15
45 1.78 1.18
60 1.80 1.20
9 1.82 1.22
120 1.84 1.24
150 1.85 1.25
180 1.85 1.25
Recuperation Test (Recove
Time | Elapsed time | Water Level Recovery Discharge Rate Remarks
Min, (m) Rate (m) lit/sec
0 1.85 0.00 14.66 SWL = 0.60m
I 1.38 0.47
2 1.14 0.71
3 0.99 0.86
4 0.92 0.93
5 0.87 0.98
10 0.76 1.09
15 0.71 1.14
20 0.69 1.16
30 0.66 1.19
45 0.65 1.20
60 0.64 1.21
ific yi
2.303 Si
C = e -- log e Where, $1=1.2582=0.04andt=1hr
t S2

Therefore, C = 3.44
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Annex 3.3

Drawdown Test
Time | Elapsed time Water Level Drawdown | Discharge Rate Remarks
Min. (m) (m) lit/sec
1.00 0 0.60 0.00 22.50 SWL=0.60m
1 1.24 0.64
2 1.74 1.14
3 2.00 1.40
4 2,16 1.56
5 227 1.67
10 231 1.71
15 2.46 1.86
20 2.55 1.95
30 2.60 2.00
45 2.66 2,06
60 270 2.10
90 2,72 2,12
120 274 2.14
150 2.75 2.15
Recuperation Test (Recovery)
Time | Elapsed time | Water Level | Recovery Rate | Discharge Rate Remarks
Min. {m) (m) lit/sec
0 2.75 0.00 22.50 SWL~=0.60m
1 2.08 0.67
2 1.59 1.16
3 1.33 142
4 1.17 1.58
5 1.08 1.67
10 0.89 1.86
15 0.82 1.93
20 0.77 1.98
28 0.74 201
35 0.69 2.06
45 0.66 2.09
60 0.65 2.10
Specific vield
2.303 s1
C = Jog Where, $1=215,82=005andt=1hr
t 82

Therefore, C = 3.76
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4.1

HYDROGEOLOGICAL STUDY

Hydrogeology of the Project Area

Bhaktapur area lies in the easterly central part of Kathmandu Valley and is composed
of very thick clay at the top section of the deposit and low permeable coarse
unconsolidated sediments at the bottom section of the deposit. Groundwater in the
deeper depth of project area is almost'non—rechargeable and very old in age.
Groundwater recharge of Bhaktapur region is controlled by the widespread very thick
black clay which prevents easy access to the deep aquifers. The hydrogeological
study indicates that the middle reach of Manohara river flood plain is suitable for
shallow groundwater development as well as for medium scale deep groundwater
development.

Hydrogeological Analysis

Hydrogeological analysis of Bhaktapur area was done on the basis of existing
information and actual field survey. To evaluate and analyze the groundwater
condition, the Bhaktapur region was divided into five study areas and were
categorized as per their groundwater potentiality. The study areas were as follows:

a} Bode - Nilbarahi - Gamphedi (Changu Narayan)
b} Sallaghari - Duwakot

¢) Bhaktapur - Jhaukel - Pikhel

d) Bhaktapur - Bansbari - Mahadev Khola

¢) Katunje and its surroundings -

Among the above study areas of Bhaktapur for deep groundwater development, the
most potential area available is north of Bode to the foothill of Changu Narayan on
the banks of Manohara River. Other areas of study falls in low to poor groundwater
potential and are not along the Manohara river suitable for the development for water
supply to Bhaktapur project.

The identified potential area from the analysis is along the left flood plain of
Manohara river. The aerial extension of the area is 5.5 km from Manohara bridge
towards north east to the foothill of Changu Narayan. The area is suitable for
development of both shallow groundwater and deep groundwater as a source of
water supply.

Manohara is a widespread perennial river which has around 65 sq.km. of catchment
area. This river has flat gradient and the channel is widespread and it has shifted its
channel position several times in the past along the flood plain area. With monsoon
rains this river has overflown its banks several times and in response coarse sand and
gravel have been deposited on the banks due to its reduced enetgy in the flat terrain.
The Manohara flood plain consists of river deposits, talus deposits and top soil.
Coarse to very coarse saturated materials are available all over the flood plain of
Manohara river. The materials are coarser towards the north and finer towards the
south. :

Source : Urban Water Supply and Sanitation Project Design of Rehabilitation and
Extention of Bhaktapur Water Supply System Design Report, 1997. ID 4
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Classification of Sub-Surface Water

From the field survey and as well as from hydrogeological study it is found that the
shallow aquifer along the river flood plain of Manohara has a high potential as it is
continuously recharged from both surface river flow and sub-surface flow as well as
from rainfall in the whole catchment area.

Similarly the hydrogeological condition for deep groundwater extraction is also
suitable in Manohara flood plain as the granular sediments are as thick as 60 meter
and known as main -aquifers. The area is suitable for medium scale groundwater
development by deep tubewells. The recharge of deep aquifer in the four other study
areas of Bhaktapur region is controlled by thick widespread black clay preventing the
easy access of water to the aquifer for recharge. Groundwater level depletion of deep
aquifer is continuous in Bhaktapur area due to limited infiltration and recharge
condition. ‘

Sub-surface water has been classified as:

a) Shallow Sub-surface Water
b} Deep Sub-surface Water

Shallow Sub-surface Water

Eight 10 meter deep shallow investigation holes were drilled along the left flood
plain of Manohara river to verify the existence of shallow groundwater aquifer. The
thickness of coarse sediments are not equally distributed.

Eight large diameter dugwells of around 6 meter is proposed at the investigation
location no. 2, 4, 5, 6, 7, 8 and two more at locations 400 m apart downstream of
DWs.

Location

The tentative location of shallow sub-surface water source for the construction of
dugwells are shown in the map in Annex 1. The topography survey of those points
and their elevations are shown in the lithological log of proposed dugwell sites. The
suitable location for dugwell construction is along the flood plain of Manohara river
north of Bode towards north east to the foothil] of Changu Narayan (Annex II).

Yield Assessment

a) A pumping test was performed on the existing NWSC dugwell of 1.38 m
diameter and depth 3 m located at Bode on the flood plain on Manohara to get an
idea of the probable yield and to determine the value of specific yield (C) of the
well on December 24, 1996. The well was tested at three different discharge rates
of 12.9 lit/sec, 14.66 lit/sec and 22.5 lit/sec. The depression head for different
discharge rates are shown in Table 4.1. The test details and plotting are attached
in the Annex III. Static water level was 0.60 m below the ground level during the
pumping test.
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b)

d)

Table 4.1 : Depression Head Vs Discharge in Test Wells

Discharge (Q) in liters/sec | Depression Head (H) in meters
12.90 0.97
14.66 1.25
22.50 2.16

A second continuous pumping test was performed in the same dugwell of NWSC
at Bode at the discharge rate of 14.25 lit/sec on 10 June 1997. Pumping was
continued for the period of more than 8 hours. Water level stabilized in short
duration of pumping and it could attain its original level within few hours of
pump shut off. The test details are attached in the Annex IIL

The drainable water from the shallow aquifer in storage can be calculated as
follows:

Area of Interest - 12.5 km?
Saturated Thickness - 40m
Specific Yield of the Aquifer (Theoretical) - 15%
So drainable water in storage = 12.5 x4 x 0.15

= 7.5 MCM

A recuperation test was performed to calculate the value of specific yield of the
aquifer in the Manchara river flood plain. The details are attached in Annex [l

If the water level inside the dugwell rises from S; to S, in time t, then from
Darcy’s law.

Q = KiA Where, Q = discharge
i = hydraulic gradient
A = area of cross section
or Q = CAS Where, C = specific yield
S = drawdown at any time t

We have the relation for specific yield as follows :

The specific yield for different discharge rate was calculated and the average

C value works out to 3 which corresponds to very coarse gravel (refer Annex
IL).

Hence, conservatively, the value of 2 is adopted for the specific yield.
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Design Criteria of Dugwell

While designing the dugwell severa) parameters has to be assessed:

Aquifer materials

Specific yield

Available depression head
Well diameter

Critical velocity

Well construction process
Well development procedure
Well discharge capacity
Drainable water in storage
Well depth

Strength of the wall of the well
Well spacing

¢ & ¢ & & & 5 9 = w @

The bottom of the dugwell should always rest on gravel or sand bed. The dugwell
spacing are kept at a minimum 400 m apart to avoid long term interference and also
for better recharge and more seepage area. For the soil to remain stable water from
dugwells must be withdrawn only at a velocity smaller than the critical velocity of
7.5 cm/min. A factor of safety of 2 for critical velocity is adopted for the safe
dugwell design.

Typical Design of Dugwell

For the design of dugwell, eight investigation drill holes at the proposed locations
were drilled each to the depth of 10 meters. The lithology is dominated by sand and
gravel. S '

We have,

Q=CAH Where, Q (Discharge)
H (Maximum depression head)
C (Specific yield)
A = Area of cross section

82.8 m’/hr (i.e. 2 mld)
2 meters
2

L I |

A= e e =20.7 m?

For the design consideration of dugwell the critical velocity should not be greater
than 7.5 cm/min. For safe side design a safety factor of 2 is recommended which
implies that the actual velocity should not be greater than 3.75 cm/min. But here the
actual velocity V= Q/A = 6.66 cm/min is greater than the actual safe value of 3.75
cm/min.
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Now for the required discharge of 2 mld with 3.75 cm/min velocity the required
Cross section area of the well will be :

Q 0.023 x 60 x 100
A = = . = 36.8 m?
\% 3.75

The diameter of dugwell comes out to be : -
D = 69m whichis rathera large diameter.

So to decrease the diameter of the well the entry of water is also considered through
the sides of the well. The lithology of the drilled hole in the proposed dugwel! fields
suggests that the maximum perforation in length should be provided at the bottom 2
meters of the dugwell with 20 percent open surface area.

This implies :

7 D?
368 = cmeeeev + nD(2x0.2)
4

~ Which gives a diameter of about 6 meter.

Now with 6 meter diameter dugwell, the actual depression head created will be :

Q : |
H= e = 1.16 m < 2m (Max. Depression Head)

CA
Hence, the design is safe.

Therefore, a dugwell is of 6 meter diameter is proposed.

The tentative depth, diameter and anticipated discharge from the proposed dugwells
at different investigation locations are shown in Table 4.2,

Table 4.2 : Tentative Depth, Diameter &
Anticipated Discharge of the Proposed Dugwells

Proposed { Proposed | Anticipated
Location| Elevation| Depth | Diameter Discharge
(m) (m) (mld)

DW, 1321.28 6.0 6.0 2.0
DW, 1319.29 7.0 6.0 2.0
DW; 1315.91 7.0 6.0 2.0
BWs | 131390 6.0 6.0 2.0
DW, 1309.97 5.0 6.0 2.0
DW; 1306.28 7.0 6.0 2.0

Location DW; & DW; are not taken in consideration due to their thin aquifer
thickness which will restrict the available depression head resulting in low discharge.
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The dugwell spacing are kept 400 m apart as per design criteria. Two more dugwelis
are proposed as replacement of DW; & DW; further downstream at Manohara river
flood plain at 400 m apart downwards of DWs. |

The hithological log of all the 8 driltholes at proposed dugwell locations are shown in
Annex [I.

The typical dugwell design is shown in Annex IV. The proposed dugwell is 6 m in
diameter and the depth ranges from 5 to 7 meters. The design discharge from each
well is 2.0 mld of water. '

The proposed dugwells are of permanent cast in-situ R.C.C. in the flood plain of
Manohara river because shallow sub-surface water remains always favorable in this
area.

Well bottom rests on sand or gravel layer. Well curb diameter will be somewhat
larger than the actual diameter of the dugwell. Bottom 2 meter portion of dugwell
should be perforated and water entry to the well is provided by means of several
P.V.C. small diameter pipes. The annular space between the well curb and wall of
dugwell should be fully gravel packed and also the bottom of the well to the
maximum thickness of 30 em. should be gravel packed to avoid sand entry inside the
dugwell.

Deep Sub-Surface Water

Manohara river has a widespread river course with around 65 sq.km catchment area.
Area northeast of Bode towards the foothill of Changu Narayan has a good potential
for deep groundwater development. This area falls in the northern groundwater
region of Kathmandu valley. The existing six wells of Manohara wellfield ahd\ﬁvc
wells of Bhaktapur wellfield also falls in this region. The permeability and
transmissibility of the aquifer in this region is comparatively higher than the other
areas of Bhaktapur. Geologically, the domination in lithology is mostly by coarse
grained materials and aquifer source rocks are weathered auger gniesses, banded
gniesses and schist. So properly constructed wells with periodic monitoring and
timely repair and maintenance can yield considerable quantity of water from the
above area for the water supply to Bhaktapur. This area has a good potential for deep
groundwater development.

Location

The potential area lies on the left flood plain of Manohara river. The area suitable for
deep groundwater development is shown in the map in Annex V. In order to meet the
demand of the year 2010, the existing tubewell at BH, is proposed to be

rehabilitated. The elevation of the location of the well is shown in the map in Annex
V1. '

Yield Assessment
Field visits were made to all the sites of Manohara and Bhaktapur wellfields.

Both the Manohara and Bode wells discharged 4 mld of water at the time of
construction in 1984/85, ‘
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Now the yield of all the wells are decreased tremendously from the original 4 mid.

The yield of the Bode and Manohara wells last in four Finincial Years as per record
are shown in Table 4.3.

Table 4.3 : Yield of Bode &. Manohara Wells

Bode (Bhaktapur) Wells Manohara (Kathmandu) Wetlls

Year Yield in MLD Yield in MLD
BH, | BH, | BH; | BH, | Solar | MH, | MH; | MH, | MH,
1992/93 094 | 1.17 | 1.03 | 0.82 - 1.30 | 2.05 | 099 | 1.56
1993/94| 0.55 | 1.00 | 0.92 | 0.74 - 0.79 | 199 | 1051 142
1994/95| 0.30 | 0.86 | 0.50 | 0.72 - 090 | 1.90 | 0.86 | 1.38.
1995/961 0.56 | 0.93 | 1.14 | 0.55 | 0.30 - 1.52 | 0.86 | 1.41

Bode tubewells are pumped for 24 hours a day for water supply which creates flow
of water in the aquifer in one direction only. Daily starting and stopping of the pump
allows drawdown and recovery which provides movement of water in more than one
direction thereby achieving a gentle flushing or development action. The proposed
start/stop operation will give better performance of aquifer. Sooner or later all the
tubewells get encrusted and corroded and require redevelopment, chemical treatment
and timely maintenance. Otherwise the structure will fail completely.

Periodic monitoring, timely repair maintenance and rehabilitation works on Bode
wells are not performed. The casing and screen of BH, and BH; are disconnected
due to mechanical failure so they need replacement. BHj; is replaced by a new one
and BH, also requires the same. The decrease of discharge and deterioration of
tubewell is not only due to poor performance of aquifer but it is also due to poor
electro mechanical components, improper pumnp installation and lack of monitoring.

Properly constructed wells in the flood plain of Manohara area can each yield 1.5

mld of water if appropriate pumps are installed and timely maintenance and periodic
monitoring is provided.

Design Criteria of Deep Tubewell
Following parameters will be considered while designing the tubewell :

Aquifer materials

Grain size distribution

Well diameter

Entrance velocity

Screen length

Well development procedure

Water quality and quantity

Strength of well construction materials

Diameter of casing and screen are calculated as follows :
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Where, Q = Discharge in cm’/sec

\Y = Upward velocity of water assumed to
be 150 cm/sec
D = Diameter in cm

Minimum screen length can be calculated as follows :

SL = e Where, 8. = minimum screen length in cm
3.14DV.0p (1-Cr) = diameter in cm
Y = entrance velocity
3 cm/sec (assumed)
open area = 1 5% (assumed)
clogging ratio = 0.8 (assumed)

o
I

nu

O
1
i

Design of Deep Tubewell
We have,

The discharge, Q = 1.5mld = 17361 cm*/sec
Upward velocity, V = 150 cm/sec

The diameter is 12.14 cm, say 15 cm

Now using 15 cm diameter the minimum length of the screen can be calculated as
follows:

Q 17361
SL = - = : =409 cm ~4lm
nDV.0, (1-Cr) 17x15%x3%x0.15 (1-0.8)

However, the designer should consider various existing factor. It is recommended
that a screen length greater than this value should be provided wherever possible to
keep the entrance velocity lower than 3 em/sec in order to ensure a longer life of the
tubewell, '

The design on theoretical basis should, of course, be considered but it should also be
considered that the groundwater condition of one area differs widely in aquifer
materials, grain size distribution, permeability, transmissibility, intercalation of
permeable and impermeable materials, recharge condition etc.

The recharge condition of groundwéter for whole Kathmandu valley is poor due to
the presence of widespread thick black clay layer which prevents easy access to

aquifer.

The existing Manohara tubewells are installed with 250 mm diameter screen and
length more than 90 meters. Bode wells also have 250 mm screen diameter of
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lengths more than 70 meters. Even with these long section of screens, the wells yield
only 0.56 to 1.52 mld of water at the moment.

Practical experience has shown that for the longer life of the tubewell longer section
of screens are necessary. Higher entrance velocity results in higher frictional loss
through the screen openings and thereby results in more incrustation and corrosion.
In the Manohara wellfield the screenable aquifers are a maximum of 60 meters, so
the designer should utilize all the possible aquifers encountered within the specified -
depth of 250 meter for the longer life and better performance of the tubewell.

From the study of various case histories of existing wells it is recommended that the
diameter of screen and casing pipes for 20 lit/sec discharge rate is 20-25 cm.

Instead, the following dimensions have been proposed for wells with 20 lit/sec
discharge rates:

Housing casing 300 mm diameter - 60 m
Casing pipes 250 mm diameter - 130 m
Screen pipes 250 mm diameter - 60 m

This implies the entrance velocity :

17361
Ve = =1.23 cm/sec " Ok
60 x 100 x m x 25 x 0.15 (1-0.8)

The typical désign of déep tubewell is shown in. Annex VIII.
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ANNEX II

LITHOLOGICAL LOG OF PROPOSED DUGWELL SITE
AT BHAKTAPUR W/S PROJECT
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ANNEX I

STEP DRAWDOWN TEST & CONTINUQUS PUMPING TEST
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Step Drawdown Test

ciibhaktapu\drafistep-dra.xls

Elapsed Time | Water Level | Discharge Rate | Remarks

lit/sec.

] Step 0 0.60 12.90
10 ‘ 1.42
20 1.50
30 1.55
40 1.55
50 1.57
60 1.57

[} Step 70 1.80 14.66
80 1.82
90 1.84
100 1.85
110 1.85
120 1.85

I Step 130 2.31 22.50
140 2.55
150 2.60
160 2.66
170 2.68
180 2.70
190 2.72
200 2.74
210 2.75
220 2.76
230 2.76
240 2.76
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Recuperation Test (Recovery)

Time | Elapsed Time| Water Level { Recovery Rate | Discharge Rate Remarks
Min. (m) (m) lit/sec.
0 1.57 0.00 12.90 From ground
1 1.22 0.35 fevel (SWL)=0.60m
2 1.00 0.57
3 0.89 0.68
4 0.83 0.74
5 0.79 0.78
6 0.76 0.81
7 0.75 0.82
8 0.74 0.83
9 0.73 0.84
10 0.70 0.87
15 0.66 0.91
20 0.65 0.92
25 0.65 0.92
30 0.64 093
60 0.64 0.93

Specific Yield

where, §, =097, S,=004andt=1 hr.

Therefore, C =318
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Drawdown Test

Time | Elapsed Time| Water Level | Drawdown |Discharge Rate Remarks
Min. (m) (m) lit/sec.
0 0.60 0.00 12.90 SWL =0.6m
1 1.03 0.43
2 1.2] 0.61
3 1.30 0.70
4 1.38 0.78
5 1.38 0.78
6 1.40 0.80
7 1.40 0.80
8 1.40 0.80
9 1.40 0.80
10 142 0.82
11 1.44 0.84
15 1.45 0.85
20 1.50 0.90
25 1.54 0.94
30 1.55 0.95
35 1.55 0.95
40 1.55 0.95
60 1.57 0.97
70 1.57 0.97
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Recuperation Test (Recovery)

Time | Elapsed Time | Water Level | Recovery Rate | Discharge Rate Remarks
Min. (m) (m) lit/sec.
0 1.89 0.00 14.66 From ground
1 1.38 0.47 level (SWL) = 0.60m
2 1.14 0.71 '
3 0.99 0.86
4 0.92 0.93
5 0.87 0.98
6 0.83 1.02
7 0.81 1.04
8 0.79 1.06
9 0.77 1.08
10 0.76 1.09
15 0.71 1.14
20 0.69 1.16
25 0.67 1.18
30 0.65 1.20
45 0.61 1.24
60 0.58 1.25

Specific Yield

where, 8§, =1.29, S,=0.04 andt=1 hr.

Therefore, C = 3.47
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Drawdown Test

c\bhaktapu\drafivtest.x|s

Time | Elapsed Time | Water LLevel | Drawdown | Discharge Rate Remarks
Min. {m) (m) lit/sec.
11.53 0 0.50 0.00 14.66
2 1.08 0.58
3 1.36 0.86
4 1.48 0.98
5 1.55 1.05
6 1.61 1.11
7 1.63 1.13
8 1.66 1.16
9 1.68 1.18
10 1.71 1.21
15 1.77 1.27
20 1.78 1.28
25 1.74 124
30 1.75 1.25
35 1.76 1.26
45 1.78 1.28
60 1.80 1.30
90 1.82 1.32
120 1.84 1.34
220 1.85 - 1.35
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Recuperation Test (Recovery)

Time | Elapsed Time | Water Level | Recovery Rate | Discharge Rate Remarks
Min. (m) {m) lit/sec.
0 2.75 0.00 22.50 From ground
1 2.08 0.67 level (SWL)=0.60m
2 -~ 1.59 1.16
3 1.33 1.42
4 1.17 1.58
3 1.08 1.67
6 1.02 1.73
7 0.97 1.78
8 0.94 1.81
9 0.91 1.84
10 0.89 1.86
15 0.82 1.93
20 0.77 1.98
25 0.74 2.01
35 0.69 2.06
45 0.66 2.09
60 0.65 2.10
Specific Yield
2.303 S
C= eeeeeee logig  -------
t S,
where, S, =2.15, S;=005andt=1 hr.
Therefore, C=3.76
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Drawdown Test

¢\bhaktapuidrafivtest. xis

Time | Elapsed Time | Water Level | Drawdown |Discharge Rate Remarks
Min, (m) {m) lit/sec.
1.03 0 0.64 0.00 22.50

I 1.24 0.60

2 1.74 1.10

3 2.00 1.46

4 2.16 1.52

5 2.27 1.63

6 2.34 1.70

7 2.38 1.74

8 2.37 1.73

9 2.35 1.71

10 2.31 1.67

11 2.36 1.72

12 2.40 1.76

13 2.45 1.81

14 2.44 1.80

15 2.46 1.82

20 2.55 1.91

25 2.58 1.94

30 2.60 1.96

35 2.66 2.02

40 2.66 2.02

45 2.66 2.02

60 2.70 2.06

90 2.72 2.08

120 2.74 2.10
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Recuperation Test (Recovery)

Time | Elapsed Time | Water Level| Drawdown |Discharge Rate Remarks
Min. (m) (m) lit/sec.

17.15 0 2.53 0.00 14.25 (1.23 mld)SWL = 0.75 m below

17.20 5 1.19 1.34 the existing ground

17.25 10 1.06 1.47 level

17.30 15 1.02 1.51

17.40 25 0.94 1.59

17.50 35 0.89 {.64

18.15 60 0.81 1.72

18.50} 95 0.79 1.74

Specific Yield

2.303 S,

C= oo logip  —mmeeee-

' ot S,

where, 8§, =2.53-0.75=1.78 m, $,=2.53-1.72-0.75=0.06 and t = | hr.

Therefore, C =3.39

c\bhaktapuidraft\test.x!s
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Drawdown Test

c:\bhaktapu\draft\test.x|s

Time | Elapsed Time| Water Level | Drawdown Discharge Rate Remarks
Min. (m) (m) lit/sec.
8.50 0 0.75 0.00 14.25 (1.23 mId]SWL = 0.75 m beiow
9.00 10 2.51 1.76 the existing ground
10.00 70 2.8] 1.86 level
10.30 100 2.61 1.86
10.40 110 2.64 1.89
10.55 125 2.63 1.88
11.20 150 2.60 1.85
11.50 180 2.55 1.80
12.15 205 2.55 1.80
12.45 235 2.55 1.80
13.15 265 2.53 1.78
13.45 295 - 2.53 1.78
14.15 325 2.53 1.78
14.45 355 2.53 1.78
15.15 385 2.53 1.78
15.45 415 - 2.53 1.78
16.15 445 2.53 1.78
16.45 475 2.53 1.78
17.15 505 2.53 1.78
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