Y Water - { Consiri¢- .
Project Name- | Qq¥¢¥OPCd tion Cost . Construcllon Schedule - o
' {mll USS) ol 02 03|o4|os|os|oTjosios]1o]11f12| 13814415

“[Northem Lusaka - 20,000 15.70

Well Project .

Lusaka ~ 100,000 10987}

(Chongwe Dam) e

Lusaka Kafue 400,000 321.96

Pipeling Project) . L

Ndofa (KafubuDam) |~ 60,000 - 53.50

Luanshya 5,000 880

| (Kafubu Dam}) ‘

Kitwe - ' 20,000 20.58

{Mutundu Dam) :

Kalulushi 10,000 17.63

{Muturdu Dam) ' _

Mufulira 5,000 963

(Mutundu Dam)

Kabwe (Expansion) | - 57,000 4346

Livingstene (20,000F - 2058

{Expansion) : -

Kasams {Expansion) - 14,000 12.65

Chipata Well Project | - 12,000 1no4-{ |

(5 year Progress Rate)] 723,000 647000 2% 3% 34% 2%
[(5 year Progress Rate)] _ t68970] 20952 18% 26% 8% T

6.5  Implementation Schedules

6.5.1 ¢ Water Supply Projects -

lmplememalton schedule of water supply pro_;ects for domestlc and mdusinal use in the Basce

- Scenario-Agricultural Expansion is shown as-an_example in Table 6-35. The most urgent
-.large urban water supply projects, to be implemented during the first five years, are two
" ptojects in Lusaka (Northern Lusaka Production Well Project and Chongwe Dam Project)

and phase-1. of two Extension’ Projects in Kabwe and Livingstone. The next most urgent

. projects, tobe lmplememedlnthe following five years, are phase-1 of Kafue Pipeline Project,
. phase-2 ‘of Livingstone Extension Project, Kasama Extension Project, and - Chipata

Production Well Project. Other projects are to be implemented during the laiter ten years

- Many projects for small urban areas should be implenented in the tén years {o 2005, because
* of the present low service coverage in small towns. For rural water supply pro_tects the

preparatory works, such as procurement of boring equipment and facitities, and training of

. staff, mean that siialler numbers of projects are planned to be lmplementcd in the ﬁrst five
years. J.ater, projects are to be implemented at a constant pace.

Table 6-35 - Implententation Schedule of Water Supply Projects for Domestic and
Industrnl Use (Base Scenario - Agncullurql pransion)
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6.5.2 Agricultural Projects

Tmplementation schedules of i tmgatton development pro;ects fish pond develepment projects
and livestock development prcgects are shown in Table 6- 36 6-37 and 6‘38 respectwely

E Irngated area is planned in accordance with theQValue Added of the sector- and projected
“demands for agricultural products. . For the years up to 2000, however, tmplementanon
priority is given to the ASIP rehabilitation projectsand ‘the expansion prOJects : New
development projects are planned to be implémented after 2000, with the exceptions of the
- Chongwe Dam Projéct and the Zambezi Left Bank Flood Plain Development Pro;eet Dam
development is planned to commence after 2005 beéau se of the reqmred penod for trammg of
technical staff for the design and operation. -+ -+ : _

‘Fish pond development is planned by determining the ponds reqwred acoardmg to lhe balance
between the demand and supply by capture fishery in each province. Howeves, in the case of
Lusaka, whose potential for aqua-culture is low and demands are quite large, supply after
2005 is planned from large scale fish pond developments in the Kafue Flood Plain. - Eastern
Province will achieve self-supply of fish products after the completion of the large scale fish
pond development aIOng the Luangwa Rlver in 201 1.

The number of Iwestoek is planned to i increase accordmg to the popu!anon growth projected
in each scenario. Regionally, in Southeérn Province, however, the number of cattle is planned
- to decrease because of the present over-grazing. Nurnber of cattle in other pro\nnces are
distributed correspondmg to the potential of the area.
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“'Table 6-36 "Implémemélioil Schedute of Irrigation Development Projects
. for Base Scesario « Agriculture Dévelopnient

T . Water Tisigation | Cost _ .
Project Developed | Area’ - faal [ - Implementation Schedule
' (1000m*day)| - (ha) _ } USS _ . : L
. 2005 | 2015 | 2005 | 2015} ¢ 969198_% B0]01702]03704,03]06707;08,09; 10] 111121131413
Lusaka Prov. 18] 238 2.110] 21200 AN B 1 T .
Chongwe Dam 70| 70] 816 s16] 3374] | fedei s
ASIP Rebabittation | 1| 1] 0] ¥ 668 + Vi VUV iy iy
. | Expansion Project | . 164] - 164] 1.900] 1,900 38.64| - 1 I
[Copperbelt Prov. - | 375 - 875] 4.340] 10,626] 230.67|
Kafubu Dam S o] T3ss - 4,2201 10349 0 D N A v 00 A B Tt R T
Mutundi Dam Top a3 . 41,3560] 6069 B S I A S T f i i A R
“ASIP Rehabititation | 12] -~ 12] . 140] 140] 327} | =
- [ Expansion Project . | 363] - 383] 4,200 4.200] 6352 - g
Central Prov. - | 432 432 5000 £000{103.40
MNew Project ¢ P-1. 431 432| 5000 3.000{ 10340 1Y
North western Prov. | - 224 Ss9] 1.590] 6,590] 20336
Expansion Project | 23] - 23] 290} 290 246 ~{:
New Projeci ¢ P-79 o] s6] .| 1000 1458 1 -
New Projoct : P-80 | - 199] _ 199] 2,300| 2,300] 3353 "1} } 1 [reetm A ¥
Nowhrciect P8 |0 2] | 360 3239 g o o N Y Y S
Western Prov. 303  eos| 3510] 2.610]103.39 :
Expansion Project’ i ) D B IR Tt S B I A S I R S "
New Project - P-16_| - 86] 88 1,000 1000 16.06 ) -
New Project: P23 | 130 261| 1,300] 3.000] 3894 "¢
New Project : P84 | 86 86] 1,000] 1,000f '16.06 T
New Project : P-86 ol | o 1000] 1606 iU |
New Proicel : P-88 of 86 -| 1.000] 1606 R
g: Seuthern Prov. 738]  38] Bs39] 353917784
: 4 [ astp Renavitition [ 8] 8 8] ®] zan e [T VT
Esomsion Proaet | 750 0] 8350 8450|1512 o 0 0 o el O B B S O B O O
. [Luapula Prov. .. |- 302 1,050] 3,144 10,144] 132707},
LofobuDam - |0 03] - 7000 696 {1
Expansion Project . - 99 3] 'L144} 3,144 10.80) -
New Project - P-37 | 193] 113] -2.000} 2,000 29.13] i
New Profect < P45 | 0] 13| 4 2000 3s8¢| {11V T ST T T
- {Northern Prov.. 89| - 62| 2,490 7,190 138.49]
Expansion Project | 42 43] 490 - 490] 10.31 ol e ' A S
T I ML M M o o e e 6
New Project : P65 |~ 0f 433 - -| 3000 ;0375""' -
" {Eastern Prov. T3 1) 18] 1,508 2690
LundaziDam . | - O] 18] -} 1480 26.13 R R Tt S
ASIP Rehabilitation | 21 2] 28] 28 677 |7 | ‘ 1 A
T Tolal o [T2710] £3%631,061{£0811}1,190.0]. "~ 16% 15, 10% o
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Table 6-37 lmplemenlatiou Schedule of Flshporld Developmcnt Projects
--for Base Seenmo Agmultural Expansion

Project ﬁﬂﬂ@ﬂAma Cost : <o . Imiplenmientation Schedule _
_ 2005 . 2015 (mil.USS) 96:97198:99;:00[01:02:03:64:05[06:07;08:09; 10|11} 12§13524:15
Lusaka Prov. R B el ' e 1
CopperbeltProv. - | = 12000~ caoy  mdd| o q-p 4L i L L
P2 Luswishi 12000 T 06 T s g U R T B R
Central Prov. 1,400] “1400) - 1638 1§} REEE -1
- | NewProject TPl | 1,40 1400) " He3g | 1" -
Northwestern Prov. | 3450|360 910
Dispérsed Small s K
Scale Development 2,590 3,690 317
Western Prov. . | 340 CLHe 10.49]
Dispersed Small o o S T
Scale Development 30| - Lde] - 1045
Southern Prov, i N5 WL e O I O O
Large Scale n :
Project at Kafue .0 sarsp T
Flood Plain L S
Lespula Prov. . 1 - " 4189 -~ 4150 et ] 90 T R O ) VR IO 20 2O T
P43 Samfya i IO ) DU T 9 68 .
P44 : Bangweulu 2,105 S 2,108 19373
Northern Prov. | ' 2000 pasel o zedm b4 b i lii b
P64« Mutale : 0 Bl 191 ; )
..... Mokonge ] S I
P64 : Chamdamali S2000 20000 40
EasternProv. | . 9 . 7°0° . 2 P n i
P-70'! Luangwa 0[ D 6440]. . : e ' .
Total 11,6801 za.:w Toae008] 16% ia% ' L R CON
£ %
Table 6-38 T plemenlauon Schedule of Livestock Development ijects g
_ for Base SCenario Agrlcu!tural Expansion _

Proviice | Water developed Cast N * Impteméntation Schedule SR
S | (rocom¥dayy | (mituss)y |56 _97 5859 01 02]03704705[06107;08.69 1_0 THEIBTHE
Lusakz Prov. 1 692 ' 1.35 p—l— ' ' ' :
Copperbelt Proy. | e OO, 12
CentralProv. =~ | . - . 3033 498 )
Northwestern Proy, ' 903) - 244 - —

Weslern Prov, ) 36.71 7.2 |t i - - l
Southera Prov, L L2750 804 1 —
Luapula Prov, ) 90 ........ 1.07

Northern, Prm IS?S____._'_'. 4.15 —t—

Eastern Prov. . 2514 509 ' e s e e A -
Totat! o - 18261 3595 25% S30% | 2%% L -20%
Progress in S Years | - ' i o N ‘ S
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6.6  Evaluation of Proposed Projects

1 6.6.1° "Eéon'o'ntie Evaluation of Proposed Projects

(1) General Conditions

The economic worth of Master Plan projects was assessed by the rates of economic efliciency
at which the present worth of both economic costs and economic benefits equalised over the
pro;ect life.

' _The pnces of 1ntemattonally tradable goods and services ar¢ basreally estintated on the basrs of
‘the World Bank projection to 2000, or the international market price in January, 1995. The
‘prices of local goods and services are the normalised price in January, 1995. The transfer

payments such as tax, subsidies and interests are deducted from all prices. The ratio of transfer
payment to financial cost is assumed to be 10% of financial cost.

For economic evaluation, Economi¢ Internal Rates of Return (EIRR) of respective projects

“are calculated to verify economic viability in the national economy. In calculation of other
‘economic indices such as Net Present Value (NPV) and Benefit-Cost Ratio (B/C), costs and
: bene{'ts are dtscounted at the rate of 16% for the respective project lives. '

In estrmatmg the economic cost and benelfit, the £Conomic’ values are estzmated applymg the’

-fo]lowmg conditions and assumptlons for every sector related to water.

{a) 'Priee Lt‘:vel

For eeonom;c evaluatton aclwmes the bas:c price !evel for cost and beneﬁt estimates was set

at the end of January, 1995. Foreign exchan go rafe was set at K610 to US$I1 00 in aceordance
with the official exchange rate at the same tlme : L

{(b) Opportumty Cost of Capital

‘Opportumty cost of capttal represents the permtssrble economic rate of retuen for

development pro;ecls In Zambia, 10% of. this opportunily cost of capital is applied as a
discount raté for asséssing economic viability of proposed pro;eets which is mostly used in
IBRD’s reports : :

© 'Ecodormc'Vaiue |

In’ eCOnomlé analysts all goods and semoes applled in the prOJect cosls and benefi ls are

estimated on the basis of real economic value. In terms of non-tradable goods and services in

local market the followmg pomts ‘have to be considered in the case of converting their
financial valies té economic ores:-(a) internal transfer payment and (b) shadow wage of
unskilled labous in particular because of taking unemployment and underemployment
conditions into account. On the other hand, the tsadable goods and services are estimated

based on the mtematronal market prices, so their values teflect real economic ones, In this

Curfent’ repért however, economic valugs are estimated to be 90% of total ﬁnanmai vaiucs in
rhe case ot‘mctudmg both local pomons and foretgn poruons



(d)  Economic Life

The econontic life of the projects is taken as 50 years for water supply facilitics. However, a
part of mechanical facilities is considered as 20 years, so it would be replaced within the above
main economi¢ life. The economic life is conmdered to start ]USt aﬂer completion of the
construction works, -1

(2)  Water Supply Projects

The basic economic benefit from water supply schemes is based on the maximum affordable
value. It is generally adopted as 3 to S per cent of househotd incomé. In this master plan study,
the benefit for water supply system are estimated to be 5% of income for domestic water
supply schemes. Applying this rule, the total annual besiefit in the country ¢ould be estimated
at K47 billion (approximately US$77 million equwalent) in the year 1995, as shown in Table
6-39.

For municipal use, such as trade, catering, Goverenment services, etc. économic benefit is
based on also the maximum affordable’ payment for water. In this study, a percentage of water
cost to value added of all invisible sérvices is adopted for benefit estimation. From the 1985
input-output table for Zambia, the rate of for water is assumed to be 0.28%, as shown in Table
6-39. Applying this rate to the sector performance projected in 1995, an economic flat rate of
this sector was estimated K18/nv. This rate was quite small as compared with the domestic
water rate of K191/m>. It would be caused that the sector does not count water charge in
general expenditure since the sector gets water not only through piped water system but also
through its own free water resources such as well and other personal sources. Thus, the
economic flat rate of municipal water was assumed to be the same rate of K191/m* as the
domestic value. Incidentally, the wateér cost is catculatéd to account for almost 3% of the
value added of the sector, applymp this value for the séctor. As a result, the annval économic
benefit for municipal water in the country is estimated at K16 billion (approximately US$26
million equivalent) in total in 1995.

In the same manner, the rate of maximum affordable value for water is assumed to be 3%, '-

which was the samie rate as applied in the municipal sector. The annual benefit for industrial

water is expected to be K10 billion (approximately US$] 6 nnlllon eqmvatenl) as shown in the

table.

The financial construction costs of the proposed projects in urban and ruzal areas are
described in detail in Section 6.4. The costs are converted {0 economic costs by makmg
adjustments based on the aforesaid conversion iethod. For economic evaluation activities,
the construction schedule is assumed to be divided into two phases The constriction works
of the first phase are assunied to start in 1996 and to end in 2005, of which the capacity ﬁsily
covers the 2005 water demand. Those of the second phase are betwéen 2006 and 2015,
covenng the 2015 water demand. . :

The O&M costs ate annually requ:red dunng 1he eoonomxc life. of the pro;ecls jUS[ aner

complehon of the construction ‘works. The dosts are assumed o be 5% of the total -

construction costs for urban water supply schemes For rural water supply schemes; the O&M
costs were estimated mdmdually, which acéounted for about 1% annually of the ‘initial
investment costs for maintenance and rehabilitation acuvmes
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_Table 6-39 Total Economie Benefit Accruing from Water Supply in Zambia

1. Domestic Waler . . l_ - .
Annual benefit(*1) in 1595
" a) Aanual bencfit _ : Lo

Pokpu'lal.iof\

_ GDP Disposable Incorite -+ Income Economic
Sector . por Capila*2  per Capita *3 Rallo*l Projected  Benefit*4-
o u(moo at 1993 Constanit Prices) (%) (1000)  (K'miltion)
Uttnn Schemes 30 . 207 5 3,227 30,101 *5
‘Ruiral Schemes 8t R 73 s 5,132 16,824 *5
* Total 186 T 5 . 8,339 16,935 %5
' b) Total Economic Benefit of Res:dentlal Sector (K'Bllhon) o - 16.93 _ _
- Walet Consutiption Volume (1000 ¢um.) - ' ' 245232
Economic Fiat Rate of Donicstic Use on Average (K/cu.m.} 191 o
2. Municipal (T'rade; Catering, Government Services, etc.) Water
‘a) Annual benefit in 1986 (Reference: Inpuf-Quipul Table 1985)
Item © . Gross - Giross Gross ~ Expense Ratio of Water
' Oulput Value Added "Input  for Water Exp.to Gross
o ' . VA
Zambia in'1985 - 55398 3,936.8 1,6030 10.9 0.28%
(Unit: K'1000 in 1985 al Current Prices) ' '
© {Ref) Japanese Case (Unit: Billion Yen in 1986) _ L : : _
232251 151,672 . 80,579 867 0.371%
Benefit = The same flat rate of Domesttc Use (Maximum ai‘fordable value of waler) 3.0% *4
b} Value Added of Mumcrp’al Sector in 1995 {K'Btlllon) 585
Total Economic Benefit of Municipat Sector (K'Biltion) 15.80 *6
Water Consumplion Volume {1000 cu.nm.fannum) _ 80,090
" Economic Flat Rate of Municipal Use on Average (K/cu.im.) 197
3. Industrial Water
a) Annual benefit in 1985 (Refereace: Input-Output ‘Table 1985) o
ftem Gross Gross Gross Expense Ratio of Water
Outpul Value Added Input for Water Exp. 1o Gross
- Zambia in 1985 oy 240 o 1 431.0 72,7590 148 1.00%
“(Unit; K'1000 in I985 at Current Pnces) : = :
(Rel) Japanese Case (Unit: Bitlion Yen in 1986) _ o - .
14528 94443 20082 450 0.48%
Bencfil = Ma*umum al‘fmdable valuc of water 3.0%*5
b) Valu¢ Added of Manul‘aclunng Sectof in 1995 (K'biltion) " 37035
Total Economic Benefit of Manufacturing Sector (K 'billion) 10006
Water Consumption Volume (1000 cu.m./annum) 96021
Economic Flat Rate of Indusirial Use on Aver'age {K/eu.mn) 104

Sourcc [npu{—{)utpul Tablc in 1935 CSO  (Not )el pubhchcd as ofMarch ]995)

© Remark: " *1 Traditional Rule of incoine ratio (Maximiin a!l‘o:dable water wa!ue)

- #2 Refer to Supporting Report Part A Appendix 4'
*3 Estimated on the basis of Table 2-9

1 Assumed to be 3%% of value added which resulted into !hc same ﬂat rate as residential one, becatise water
expenises were not always accounted in expendifure item in the case of well users in particular,
~*5 Assumed to be 3% of value added which was the samé rate as manicipal one.

*5 Converted to economic values, i.e., 90% of financial velues.



While the economiic life is assumed to be SO years, some mechanical facilities such as pumps

have shorter life than the ¢ivil and plumbing works. They ate dssumed to be 20 yeais for major

mechanical equipment and 10 years for small pumps. The replacement costs are assumed to be
20% for the conveyance and treatment costs.

(a) Lar’ge Urban Aveas -1
The twelve urban systems ar¢ examined in ¢écohoniic eff'cmncy thrcugh factors of NPV, B/C
and EIRR, as mentioned in Section 6.6. l(l) Table 6-40 shows the results of the examination.
Of 12 schemes, four schentes resulted in exceedmg 10%, the opportunity cost of capital as
mentioned above. They are in order of economic efficiency: Kitwe, Kasama, Luanshya and
‘Ndola,. In Lusaka City, although the economic efficiency of proposed, pmjecls has positive
EIRR, its value seems to be comparatively tow. It means to be costly to prowde polable water
for the people in Lusaka.

Table 6-40 Economic Eﬂ‘ wciency of Large Urban Water Supply Projects -

Code  Urban Name EIRR*1 . NPV*#2 . . ' B/C*}
o : . %) (USSm:llaon)

o Lusaka Lusaka Welis . 2.4% <19 0.9

Lusaka Chongwe Dam 338% 459 0.61

Lusaka Kafu¢ Pipeline A% 728 S 0468
211 - Ndola Township Kafubu Dam _ 102% 1.1 1.02
251 Mufulira Mutundu Dan 4% -1.3 - 08l
261 Kalulushi Mutundu Dam e ~-1211 7 0.37
n Kitwe Mutundu Dam 17.9% 19.2 177
281 Luanshya * Kafubs Dam 2 O RA% L8 C L9
i Kabwe Township Water Supply Extension © - 6.7% .- +-5.3 - 082
611 . Livingstone : : 29% . 93 . . 057
81} - Kasama o D 14.0% 48 - 132
911 Chipala Chipata Wells o 1.0% - 28 - 0

Note:  *1*.--" means that EIRR marks less than zcro percent.
*2 Discounted at 10%

(b)  Small Urban Areas

For the other 80 small town schemes, the economic efficiency was examined as shown in
Table 6-41. 33 townshlps schemes have a positive EIRR. © Of the 33 townships, three
townships resulted EIRR in excess of 10%, whrch is the border of econoniic feas:b;hty They
are Choma, Manze and Zimba in Southern pmvmce All of them are groundwater projects. It
seems to be diflicult to supply potable water using surt‘ace ‘water sources because of high
water ireatment costs, :

{¢)  Rural Areas

The economic efficiency of rural water supply was exammed for each pm‘nnce co\lenng all

the schemes in each province. OF the nine provinces, six had a posntwe EIRR, as shown in

Table 6-42. They are Lusaka, Copperbelt Central, Southern, Luapula and Eastern. Ofthesix

provinces, two provinces of Copperbeh and Central resulted in EIRR in excess of 10%
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Table 6-41(1) Economic Efficiency of Small Urban Water Supply Projects

Code Province Code Town EIRR NPV B/C System *3
10 Lusaka 121 Chongwe RS 3.47 0.14 -~ SWP
- 122" Kafue T 35% 6.13 052  SWwp
123 Chilanga IR -3.04 033  SWP
124’ Rufunsa CTCUssY% 024 064  GP
: 131 * Luangwa B L 0.13  SWP
20 Copperbelt 321 Masaiti 1.7% 0.16 036  GP
222° Mpongwe 6.4% -0.48 0.70 GP
262" Chambishi 43% 067 056  GP
30" Central * 321 Chibombo - -- o129 0.13 'GP
: 322 Chisamba - 5.1% C 012 062 GP
323 - Kapiri Mposhi 2.5% 094 050 GP
. 331 Mumbwa - 207 032 GP
- 332 Nampundwe - 307 032 GP
341 Mkushi 0.7% R 035  GP
. 351" Serenje 1.3% 0.79 045 TGP
40 Northwestéra 411 Solwezi 1.7% -561 035  Swp
’ 421° Muwinilunga - - 21,96 0.12 SWP
431 Zambezi - 238 011 SWP
$32. Chavuma 0.2% 076 031  SWP
441 Kabompo - -1.33 0.11  SWpP
451 Mfombwe .- -1.64 019  GP
461, Kasempa 2.2% 060 035  Gp
50  Western 5t1 ' Mongu 7.8% 0.55 0.82 GP
- 512 - Limulunga 15% 059 0.43 GP
' 513 - Namushakande - 043 0.24 GP
521 Lukulu » - 0.58 030  GP
531" Kalabo - 1323 008  SWP
532 - Sikongo - 0.27 0.2} GP
541 Kaoma 2.3% 098 049 GP
.551° - Senanga - .- -3.40 0.07 SWP
552 - Shangombo 024 0.28 GP
561 - Seshcke - 232 008 . SWP
562" Mulobezi - 025 0325  GP
o . 5637 Kalima-Mulilo .- ©.0.32 0.07 GP
© 60~ Southern . 621 Namwala $4% 0.32 0.62 GP
' 622 ltezhi-Tezhi 2.9% 0.60 054 - GP
631 Mozabuka 7.3% 068 071 GP
632 “Magoye 1.4% .29 043  GP
633 Nakambala 5.0% -0.39 062  GP
634 Nega-nega -0.33 0.33 GpP
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’I‘able 6- 41(2) Economic Efficiency of Small Urban Water Supply Projects

Code Province Code Town . - EIRR . NPV, - BIC S}stem 3
60 Soéuthern 635 Kafue- -gorge AT -0.2-_1' 0352 'GP .
‘ 636 Chikankata 16% 0.40 048  GP
641 Monze _186% . 052 153 oGP
642 Chisekesi . 3% 019 046 GP
651 Choma "346% T 155 1.4 GP
652 Batoka . - A 035 GP
653 . Pemba 22% 02 046  GP
654 Mbabala 13% 018 043  GP
661, Kalomo 6$1% . 034 016  GP
662 Zimba . 108% . 002 106 GP
672 Chirundu — . eLI0 0.3 Swp
681 ' Gwembe T e 037 034 GP
691  Sinazongwe B A 1 007 SWP
: . 692 Maamba 3.8% 064 05  GP
70 Luapula 711 Mansa 62% 152 070 GP
721 Nchelenge - 462 0.22 -~ SWP
722 Chiengi e 138 0.11  SWP
732 . Mwansabombwe 9.4% _0.03 094 GP
. | 751 Samfya “ . 278 0.10  SWP
© 80 Northera 821 Kaputa - . -LiS 0.3  GP
831 Mbala - . 0.95 0.39 GP
841  Mporokoso - . 092 oM GP ' B
- 851 Luwingu - 035 637 Gp '
861 Chilubi \ . -0.21 022  GP
871 Isoka -1.56 026  GP
872 Nakonde —- 066 030  GP
881 Chinsali - 082 029 GP
. 891 Mpika - =390 031  GP
90  Eastern . 921.. Chama Township - -1.59. 011 GP
931 Lundazi e - =166 0.20 GP
941 . Chadiza Township 20% D27 0.47.  GP
951  Katcte Township ' - 4307 0.12  GpP
961 . Pelauke ' . B 018 - GP
962 = Nyimba 068 013  GP
963 Kacholola - e 0200 036« GP ...
Remark o™ "meanstha{ElRRmarks Iesslhan zcropcrcem S -
*2 Discounted at 16% ' . y
*3 “SWP neans a surfacc“alerpro_lecl “GP* meansaground“alerpmjecl g
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~Table 6-42 EcOnomle Efficiency of Rural Water Supply Pro_)ecls

Code Province - EiRR¥1 "NPV#*2 B/C#2
. (%) (USSmiltion)

10 Lusaka 7.4% - <17 0.70
20 Cépperbelt 18.7% . 104 - 193
30 Central 135% - . . 2% - - 119
40 Northwestérn - T 1.3 - 032
50 " Westemn o - S % SR - 0.61
60 Southern 9.3% 0.5 0.97.
70 Luapula ' 6.9% 29 076
80 Northein _ - R I R 0.45
%0 Eastern 1.2% . i+18.1 047

Note: *1 *---" means that EIRR marks l¢ss than z¢o pcrcenl
*2 Discounted at 10% .

(3)  Agricultural Projecis

‘The annual benefit of agricultural development schemes is eslimated as a difference of net

production values under with- and without-project conditions. The net production values for

‘major crops are estimated as a difference of agricultural products’ value and produchon cost
‘at 1995 economic prices. The producls values are éstimated by a pfoduct of unit price and
unit yield Gnder with- and without-project conditions. The production costs under without-

project condition are derived from the product:on costs through the present ¢ropping pattern.
The production costs under with-project condition are estlmated on the bas:s of projected
cn‘)ppmg paitems - : :

For icrigation prOjects cconomic farm gate price of major crops during the evaluation period

is estimated in Section 3.4. Unit yield, gross. value, production cost and net value are

estimated by with- and without-conditions. The hectareage of newly reclaimed land and
upgeaded lands from rainfed cultivation to irrigated or contro! drained farming, single crop to
double crop and minor scheme to major scheme are estimated for the future. Then the
1rngat|on beneht is obtained as the mc;ementaI net produchon value.

“The total beheﬁt of the 48 irrigation schemes prOposed in the agm:ultural development planis

expected to:aggregate US$189 million per annum in economic. terms by the time all the
schemes reach maturily. Project costs of the 48 1 irrigation schemes are estimated at US$1,07t
million in total at economic costs. For the sehabilitation schemes, the value of existing
facnlmcs were not included in the project costs and were considered as sunk cosls

All 48 irrigation scheme prcuecls were exaniined for economic efficiency. Table 6-42 shows
the results of the examination. Of the 48 schemes, the EIRR of 29 schemes exceeded 10%,
the opportumly ‘cost of capital,

For ﬁshery pro;ects an economic emcuency test was exammed for the national total in the
same procedure mentioned above. The economic md:ces of EIRR, NPV and B/C were 12.7%,
US$32.3 million and 1.18; respectively. Thus, the‘pro;ccts would be said lo have high

' ecdnomnc emcnency and to be economically viable.

_ For livestock pro_leas the econonnc effici c{ency test was also eXammed for the national total,
“The indices of EIRR, NPV and B/C were 13. 1%, Us$3.9 msliion and 1.25, respectively.
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:_Table 6-43 Economic Efficiency of Trrigation Projects

“Province Code - Project Name ETRR (%) NPV (Us$ Mittica) “BIC
Multipurpose Dam Projeéts . o
Lusaka D-16  Chongwe 10.5 174 1.05
Copperbelt D-10 ° Kafubu 13.2 36.41 133
D-7° - Mutundu - 88 BEAT! 0.39
Trrigation Dam Project ) R L
Luapula D-1 Lufubu 213 81.84 2.44
Eastern D-18 . Lundazi 15.7 20.60 1.66
ASIP Rehabilitation _ . _
Lusaka N-1  Chipala 28.7 © 023 3.64
Coppesbelt N-2 = Ipafu 153 - 099 1.55
09  Chapula 121 036 1.21
Southern (-14  Buleya Malimna 121 10.34 1.2t
0-15  Siatwinda 116 0.10 1.15
021  Nakadbwe 113 004 1,13
Eastern 028 Makungwa 120 © 0,03 1.12
030 Vuu 122 0.08 122
- © 0-31 . Lusowe 113 C0.04 - LI3
Expansion of Existing Projects : . - -
Lusaka =~ O-1 Chiawa s 0.25 0.44
: 0-2 Chanyanya .25 -9.9% 045
03 . Masstock 24 - -12.82 0.4
0-5 Kaunga . 11.8 0.13 '1.20
Copperbelt 06~ ‘Mpongwe (G/'W) C 24 2820 044
C Q-7 Munkunmpu P13 252 - LM4
Northwestern  O-11  lkelenge Pincapple 11.8 0.47 1.19
Weslern I-1 Nakatoya 22 0.13 0.42
- Southérn N-§ Chiyabi ' 22 013042
' O-13  Kaleya Small Holdess - 3 045
"0-18 " Nakainbala Suger . 32 - 4.5 0.33
C 020 Nanga 24 F8041° 0 U030
Luapula - - "12 Mansa Pilot Schcme 2.2 013 T 042
: - N-5 Kenani Vegetable Sheme - 108 7000 0109
N-6 Chiposa Mubende Scheme - 22 o003 042
N-7 - Che¢mbe Vegetablé Scheme 22 013 042
' N-8  Chama Vegelable Schemc 022 -0.13 . 0.42
- 022 Kawambwa Tea 24 T060 7 044
0-24 . Mulumbi Coffce - - 115 © 008 " L16
: -+ 0-25 _ Lukuly Norh 11.8 RS89
;. Northern | - 027 . Kateshi Colfee 24 -6.30 . - 0.44
Potential Irrigation Projects L TR
Cenral P-1 Machiya 8.7 13.60 T 088
Northwestern ~ P-79 - Mwombeshi 12,7 . - 431 1,28
“P-80 - Mwinilunga C 141 1513 . . L3%0
P-82  Kabompo 06 -103 87. . 036 .
Western P-16  Katima Mulilo <1072 0 L1216
P-23  Zambezi Floodplain 108 n . L0
P-8% - Ngambywe Rapid : 107 SN2 106
‘P86 Manto Rapid 107 L2 106
' P-88 - Sjoma Rapid . . 10.7: L1 106
Luapula -~ P37 Musheta Istand 17 863 .. 128
P-45  Luapula 10.0 006 1.00
Northern P-52  Chinakila 127 13 128
2 - P65 " Chilbula Seuth ‘87 udle0 083

Remark: "--* means that ETRR marks Iéss than zer6 percent,
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6.6.2 Financial Evaluation

a 'N:iifo:'mi'l Fi:iahcial‘Si't'u;ltion

The capital mveslmenl for water system is basically-funded by the public sectorsin Zambia. As
discussed in Section 3.2, the public entities concerried to the system are: centtal govemment,

local governmenls and parastalals Besndes lhem non-gov ernmental orgamsahons (NGOs),

missionafies and some private sectors are running water supply systems. However, most of
schiemes managed by not public sectors are in small scale system except Lusaka water and
sanitation system.

In ordér to cons1der the possibility of capital mveslmenl for water resources dcvebpmenl itis
lmporlant to ﬂgure out the framework and extent of the public budget The future irend of
public investment for the system was esumatcd as budgetary ceilings. The trend of public -
investment for water sector was estimated in Table 3-11. The future investment amounts by
the central government were accumulated as: K119 biltion (approximately U$5$0.27 billion)
by the year 2005 and K275 billion (US$0.63 billion) by 2015. Even apply the total amouat in

2015, the to!al requirenient of investment costs for’ 1mplementat10n of the master plan

(us$l Olbllhon) Corresponded with almost twice of the csttmate of the pubhc investment.

Méreover, these amOunls are based on the assumptlon “that the capital investment
envnronment and foreign economic cooperahon in the future will keep the same conditions as
in the past On the other hand, the country s total externat debt stood at US$7 billionin 1992.
It rated at 193% of GDP in'the same year. The total arrears on prmcrpal and interest payments
amounled to US$35$8 millic. Then, a debt-service ratio became to 29%. This means that
Zambia has exceeded the critical line of foreign debt. In other words, as far as the country
incréases more forcign exports in the future than in the past trend, it m:ght be difficult to get

more ‘new foreign loans

' _In 1992, the total ODA was aagregated to US$1 13 biltion which was segrcgated fo USS0.79

billion or 69% of grants and US$0.35 billion or 31% of loans. I)urmg the recent six years from
1987 to 1992, an average of ODA compnsed 73% of grants and 27% of loans. Accordingly,

since new loans will beé restricted in the futuie in consideration of the nallonal financial

siluation; the country has to rely on more grants as ODA lhan loans.

2) Managing Bod ies

The cost recovery pollcy in water resources development and use projects varies in different

coumnes They range from zero to full cost recovery mclud;ng the payment of interest cost. In
bel\\ieen paruai ¢ost recoveries are widely it practicein ‘accordance wnth d:ﬂ‘erent criteria and
socxo pohncal consnderanons pamcular to each c0untnes .

ftis sald to be burdensome for financial status of water supply system ta be kept in Surptus

condition, in general In spnte of laige mveslment and comparalwely ewcpenswe operation, it is .
troublésome ' to charge beneﬂctarles for “water ‘supply ‘service on the basis of tarill

corresponding to its all costs. To 1mplement the system successfulty, thus, n is imperative to .
prowre lower cést bf funds m addmon to underslandmg of beneﬁc*anes o
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- The cost recovery pohey of water supply service is not clear in Zambia. At presenl however,
managing bodies in urban areas make all p0531b!e efforts to maKe both their income and
expenditure meet in a same year. This endeavour is fundamentally based on "Full recovery
policy”. Thetefore, once the income does not meef the éxpenditure, the bodies \muld ry to
revise the water semee tariff.

On the other- hand, the "O&M cost reCOVery pohey“ is-to cover only operation . and
main{énancé (O&M) costs of water supply system. In this policy, capalal ¢ost of system is
eustomanly covered by general aeeount of governments concerned or by grant of forelgn
assistance.

Water resources development in Zambia will require an accelerated and large amount of
investment to keep up with rapid socio-economic devetopment To meet this requirement, not
only effective investment but also efﬁclent recovery of pubhc expendnu res should be pursued
This study envisages two general ¢riteria f‘or forti'zulaling lhe'water e'oSt sharing ‘p’olicy

(]) The first criterion is a leadmg entenon that the beneﬁcmnes are requu'ed to share

accordmg to the benefits they receive, the emlre cost of the public facilities including -

" ‘construttion, operation and maintenance costs if the beneficiaries aré identifiable
“and are confined to certain sections of the community. In pnnenpal this cost should
not be covéred by tax revenue collected from general fax payers who include non-
beneficiaries, but should be recovered from the beneficiaries themselves as a
separate charge This ¢riterion is based on the free market economy pnnenple and
the principle of equity, which enc0urages the econom:c efficiency and ‘optimum
allocation of national resources.

(2) The second criterion is that the government grant should be prowded OnIy if it is’

necessary in ordet (a) to encourage the beneficiaries® participation in deveIopment
or (b) to prowde social amenities from the standpoint of subSIdnsmg low income
people. Even in this case, the cost recovery policy would rather be discussed with
beneficiaries. For instance, in construction period some beneficiaries might have an
opportunity to share some tasks of construction works as task force. In operauon

and maintenance stage, some O/M works such as simple penodlc inspection could

be managed by some beneficiaries. By this participation works, the costs for water
supply works could be saved in accordance with beneﬁelanes altendance.

(3  Household Economy

The average household expend:ture of the eountry was KS, 042 in 1991 and dlslnbuled as
K9,251 in urban area and K1,920 in rural area, as discussed in’ Section 2.1.6. ‘Among

houschold expenditure, housing expense accounted for 19% of the tola! expendlture inurban

and 11% in rural, Expenditure for water was only 0.57% of the total expendlmre inurban and

0.11% insural. Since an average houschold monthly expendifure in 1991 was K9,251 in urban.
areas and K 1,920 in rural areas, an average monthly expenditure for water was estunated at
K53 (apprex:mately eqmvalent to US$0 63)in urban areas and K2 (US$0 024) in rural areas.

In economic evatuatxon the benefit from water supply f‘or household was eshmated tobe S%
of household income as the maximum afi‘0rdab!e value which is recommended in the World

Bank report of “ Investing in Development”, This percentage was much larger than the above
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research results. As analysed in econoniic evalu ation; however, many projects were not viable
from the economic point of view even applymg the maximum affordable value. Thus, it is
seems to ba d:ﬂlcult to find the most suitable water valae for bath consumer and water
supplier. It is important for the both as well as the govemment to understand these difficultics
and to try to ﬁnd rules of cost sharing. .

(4) Fmaneml Evaluation of Water Supply Projects .-

Conslrueuon cost of water supply prOjects are esumated for each scenario, and vanatlon in
constructiont cost by fluctuation of parameters such as unit collsumpllon rate and service
coverage, is cxammed in Table 6-44. This Study assumes unit consumption rate for domesuo
use in large urban area, in $mall urban aréa and in rural areas as 180 lit. Iperson!day, 150
lit./person/day and 35 hit/person/day respectively. However, the unit consumphon rate in
Lusaka at present is estimated at beiween 130 and 150 liyperson/day. The cost variations if
the unit eonsumptnon rate decreases by 10% or 20% are as shown in Table 6-44, fluctuating
the industrial unit consumption rate in the same way. The result of the examination shows that
10% decrease in the amount of water deveh:-ped would save 20% of the constmcnon ¢ost.

The ¢overage of the water supply services in large urban small urban and rural areas are
assumed as 100%, 100% and 75% for this Study. If the coverage rates for large urban areas,
small urban areas and rural areas’ are chaiged to 100% (same), 80% ‘and- 50%, the
construction cost would decrease by around 10%. The construction cost varies from

US$ 1,010 million o US$ $00 million wheén Gnit consumption rate is decreased by 0% to 20%

and the supply coverage changes as described above, for the Base Scenario- Agncultural
Expansion (medium population projection) and the Conservative Scenario (low population
projection).

The cuemulative capital expenditure of‘ the central government for water supply projects
dusing the years up to 2015 can be estimated as US$ 630 million, assuming continuous foreign

assistance and government expend:ture for the sector. The ratio of estimated government

capltal expenduure to the construction cost is calculated as 1.6 to 0.8, The gap between the
o is not $0 wide. The éstimation of cumulative government capital. eXpendlture is made
based on the past record of govemment investmént, which might be smalier than it should be.

-~ Further, if the target of economic growth is achiéved as the scénarios assumed, govemment

investment will oonsequenﬂy grow. It would therefore be possible to secure the investment to

~ cover thetequired construction cost as proposed in the Base Scenano Agncuitu ral Expansmn
‘and in the Conservatwe Scenario.
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_Table §-44 - Effect of Variations in Water Pemand

Pxmard] _ Umt Service Domcahc Industrial |  Lass Present | Water. Const
Dareaz | Area’ |Consumpt.| Coverage| ~ Use Use | Capacity |Developed]  Cost
: O [Sepbisoattay] %% | 1000mMby um.mhy lﬂ]}lﬂﬂ]y I(mnv'dy 000Gy [USSmilin]
Bate Scenario + Agricullural Fxpansion s : - R B
Large U. 180 100 810 362 293 I g
0% | SmallU.| 150 100 145 8571 - 34 989 | 148 | 1010
Rural 35 75 255 . 0 25 S PRI ()
Large U. | 162 100 my | 6| AT S
0% | Smallt ] 135 | 100 131 KL 3 989 | s 192
- Rural 32 - 15, 230 S0 ]2 L ' 1 . {0.78)
.. | Large UL 162 100 129 326 | 264, N e
10% | Smallu.] 135 | S0 104 Ny 27 989 06 | 680 ,
| Rural 32 50 153 0 s : - - Qen]
" | RargeU. . 144 ] 100 ] U648 200 | 7238 R b
20% | Small UL | 120 - 100 1 68 28" 989 | 620 | 1598 |
Rural 28 5 0 04 0 20 . o {0.59)]
LargeU.| 144 | 00 [ ~ 648 29 | _235 L ] "
20% | SmallU.| 120 80: 93 68 S| 98y 5191 500
Rusal | - 28 - 50 b 1] -0 L ] 0.50)
ConsewalueScenarion o RPNy R AN o '
Large tJ. 180 100 738 287. 256 B .
0% | SmallU. | 150 00 144 7| 33 989 802 . 207 -
Rural | . 35 75 3 .0 .l | aom].
Largeh. | 162 100 | 664 | 258 | 231 o o
10% | Small U. | 135 o | 130 | osd] 0] 98 | e | ek
Rurat . | 32 . ] - 75 208 0 ik R (0.78)
- [ Large UL | 162 - 100 664 | 258 | | - ) o
10% | SmaliU, | 335 | 80 . 104 | 69| 26 | 98 { si4 517
' Rural | 2 " 50 LY 0 14 - ' J{0.64)

6.6.3. Social Evaluation
(1) Inccnlwe to Regaon at Lconomy and lucrease of Employment Opporlu mty

It is obvious that commencement of construction works such as water supply and lmgation

projects induces reglonal economy to activate in the sectors related to construction works as
well as construction sector itself. Accordmg to the analysis of the input-output table of -

Zambia in 1985, the Leontief inverse matrix showed that one umt of construction work would

induce 1.54 units of econonnc effects in the national economy. The reglonal effects could be

activated by the investment in the same sense, ‘although the regional effecls could not be
expected to get the same effects as the national total ones.

According to “Labour Force Survey 1986, CSO" 0.36 miltion or 13% of the total labour

force was uncmployed. Of the unemployed people, the unemployment rate for urban areas’

was 19.2% while that for rural areas was 10.6%. Taking into account of the economic growth
of 1.2% on average during the recent eight years, it would be difticult that the present labour
market was improved more than that in 1986,

The investment of the prOposed projects would activate the regional écOno’my’ and ¢reate a
new labour market in the regions. Accordingly, it would be clear that the investment proposes
new labour opportunity for the people unemployed and underemployed in the regions.
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{2} Improvement of Safe Water Coverage and Public Hygiene

After the completion of the proposed projects, all urban peo_ple and 75% of rural people wilt
be able to enjoy their living conditions with safe and sufficient potable water. Popularization
of potable water decreases mobility of water-bome diseases, and accordingly provides the

 décrease of medical expenses and the alleviation of abisence because of diseases. These effects

havé alréady intertwined into e¢onomic evaluation. . - ..

BéSidé‘si,'tﬁépdﬁy!érizaliéﬁ_ of p'o,t'a'b'l.e water might be effectivé for decrease of mortality rate

of watér-borne diseases, infant mortality rate in particular. - As a result, healthy and

comfortable living conditions could be ¢reated for the people in the society, and the people
could enjoy their lives under the conditions. This amenity improvement might provide them a
base for social activily in the next stage. o _ ‘
In particular, the vural ‘water supply projects are expected to be managed by the rural
beneficiaries themselves. This activily would be useful to enlighten them regarding public
hygiene and to formulate their community, The community functioning well is indispensable

~ for better management on water facilities. Thus, the existence of good community is a key
- issue whether or not the water supply system is maintained and operated in good condition. In
‘Htié time ‘when the water supply system is constructed in rural areas, an organizer should

arrange a water supply system with a special view to organizing a good community. In that
case, the managing body could be function not only for maintenance of the system but also for
better living in the ¢ommunity. ' I ' SR

3) ll’ldn‘cé‘n_i:_e:llt‘td Pﬁf(fgipz‘iling in “Won’nah_in Develqpm:ent”'AE!iﬁty

A coopération of projects beneficiaries in the region where the proposed projects will be
implemented, in rural areas in particular, is one of the most fandamental issues with a view to
proceeding the projects effectively. Ttis insisted that 2 role of women in the region is essential
for the projects to be managed favourably and to be accepted smoothly by the beneficiaries.
Oncé that peoplé in the beneficial areas, women in’particular, participate to developnent

“activity from a planning slagé, the plan could introduce an appropriate technology for the

people and réflect their customs in the society. In this context, this process would cause for

the people to accept the new system fully and to adopt the projects easily. From this point of

view, it is essential that a planning agericy formulates an organization of the people which

 gives advises to the agency and that the agency refleets the advises from them. Accordingly,

the projects would give incentive for the people, particularly women power, to be involved,

and the people could participate to the manageniént of the projectscasily. It is a basic element

that the projects are managed favourably and perpetually in the region.
(4) .;"Mitliga.ti.(_)n_n“6(‘Aﬁc’(}.ﬂoﬁ1i‘c Dispén_‘_ily anlbng Régi011s

There are nét a few projects which were given priority to mitigate economic disparily among
the regions in the country, Some irrigation projects took priority to mitigate food imbalance -
among regions, in spite of their less cconomic efficiency. In water supply projects as well,
some projects weee given priority t6 improve living conditions because of serious water
deficit in the region. Thus, the schedule was established to sejtle the regional balance even on
the way of implementation, although the completion of the projects in the target year would '

“nevertheless give the people sufficient living conditions in the country..
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6.6.4 Initial Environmental Evaluation
1) -Envirdnmenlal Issues fonz‘.l')'e\?eIOpm'ént Projects -

Asa fi rat step in the envnronmenta] assessment Gf the Inkely development pro_;ecls “Imnal
Environmental Examinations” (“IEE’s”) have been carried dul for a number of multi-purpose
(for urban and imrigation supply) dam and reservoir pro;ects irrigation storages and their
associated irrigated areas, “run'of the river” irrigation ‘schemes, aqua(:ulture (ﬁsh pond)
~ projects, water supply pnpehnes and groundwater bofefi e!ds The dam and | reservonr pro;ects
“met the foliowmg criteria @

1) There are no obvious environmental flaws such as the’ pmposed construction of a

diversion weir on the Zambezi River upstream of Vicioria Falls, the oountry s most
- important tourist destination. Tourismi must win in this case. -
-2) The proposed storage does produce a measurable regulated output.

3) In the abséace of prehmmary costing information, there needed to be a comfortable
relationship between bank size and regulated outpul. For some storages, a “storage
efliciency ratio™ of bank volume to regulated omput OF less than 1000 ( lOOOm’Im"’ls)
was used. :

These assessments have been done according to JICA requ:rements and have foliowed the

traditional environmental checklist approach. The checklist was based on a combination of
JICA requirements and a comprehensive bstmg of likely i issues developed by the New South

Wales Department of Water Resources in Australia. As with the earlier water quahty .
judgements, the similarities between  Australian and Zambian ‘hydrology render. this a

reasonable starting pomt

Table 6-45 sels out the env:ronmental issues assoc:ated with water resource, water supply and
water use projects. This checklist in turn has become the hasls for the prehmlnary assessments
set out in the “Environmental Project Sheets” mcluded in the water quahty and environment
supporting report. These “Project Sheets” meet the i 1mportant requlrements of prowdmg a
project descnpnon a site desciiption, a screemng of key issues and lastly, a scoping response
to the likely key issues. These issues are then addressed in typical draft terms of refefence for
EIA studies for the various kinds of project. - _ :

(@)  EIA Study Typical Ternis of Reference

Based on the envaronmemal issues chcckhst shown in Table 6 45 Imhal En\nronmenlal '

Examination assessments were undertaken for several of the most promising development

-projects. As shown in these IEE checklists included in Stlpportmg Repon Part Q, & number of

special investigations and studies will be necessary during the EIA stage. To give an indication

of the scope of works requiréd for such EIA ‘studies, the supportmg report atso mc!udes

typical terms of reference for the follomng types of pro;éct

. Dam and reservonr pro;ects e
~® Groundwaler borehole pro;eccs
~ “e Pipeline projects o
o River offtake and water freatment projects
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o Irrigated agriculture projects
o Aquaculture projects.

Typical terms of reference for an EIA Study for a dam and rése’rvo.ir development project are
described briefly betow. A more detailed descnption and similar outlines are given for the
other types ofpro;ect in Suppomng Repon Parl Q.-

(a) Préjet't De's‘cription

The EIA study work must be done on the basss of preliminary engmeenng designs, and in
some cases, detailed desigas and specaﬁcat:ons To adequately describe the prOJect this new
engineering work should include contoured plans for the reservoir area, land acquisition plans,
embankment details coVenng its stabitity under rapld drawdown conditions, the expected
source of all canstruction materials, pamcuiarly those occurring naturally on the site, a
hydrologic¢ analysis and détails of spillway provisions, outlet works, the water management
planand an ouiling of the river diversion plans, landscaping plans, construction camp site plan,
access roads housmg, and security fencmg P

{b) Stream Channcland Catchment

*This study activity should include b’_o_r,row pit erosion ¢ontrol plans, bed and bank staf)ility

measures {both upstream and downstream of the reservoir), the intsoduction of silt lines in the
storage and any ¢ffects on the downstieam low flow stream course..
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Table 6-45 Watcr Resource Projects - Checklist of Enwronmemal Issites

General
Reqmremenl

Key Jssues

Deten ption -

" EIA
DWA Role

Rotes of other
GRZ agencies

Need for TEE & Leglslatne power

Eslabhshmcm
Farmer Issucs

Walér_ Quantity

Watér Quality

- Water Managemiént

Plan

System Qperations
Stream Channel

Flood Plain
Management

River Extraction

Aquatic Environnienls

- Legislative

Requirements
Maps and plans

Licenses & approvals

© Surface hydrology, groundwaler hydrology, water |
- demands and the impacts on; reliablhiy of streanifiow,
- groundwater levels and ao-béssxéns, e*ushng users and in-
;. stream uses. L o
Morutonng proglammes and assessment ofdl\crsmns
. Quam:ly & quality of all efllucnts & their effect on
| receiving waters;, Iioense llmlls for ail dlscharges efl‘ccl of

' Required' by GRZ processes.

Land acquisition, compensation, land usé changes, land
tenure, reselllement, social infrastructure,

Farmer ¢o-opératives, water ngiju a'!loca!mns Farmer
credit, farmer training, market astess; social équity.

& effect on land uses.

" To cover: pre\ enlu’m of oonlamlnalmn of water resouroes

remedial action plan; desi gn criteria foi water control; a -
water budget for both dry & wet seasons and the impact on
aquatic ecosy slems.

O&M funds, Operauons slaﬂ"mg & managcmenl wates
orders, payment systemn, monitoring. )
Check erosion & sedimentation echcls & thcir lmpacl on

- aquatic & riparian biota,
: Adoquale spiltvay capacity; stzeam dn ersion works; 7io

increase in flood levels nor redistribution of flood waters;
check on bridge waterway openings.

Check bed & bank slability, bolh at the site, upstream &
dowmistream; check sedimentation effects on the storage
life & behaviour; limit excavation in the Jow Now channel.
Ecological Value Assess impact on aquatic & semi-
aquatic flora & fauna & on terréstrial fauna reliant on the
water resource; ¢stablish measures to preserve the riparian
strip & 10 sustain any wetlands & witdlife corridors.
Reercational Value Provide for activities such as fishing,
hunting, sports, bird observing & other current
recreational activities.

Commercial Value Provide for existing and future

- revenue sources such as capture fishing, fish breeding,

stock watering, fish fanming.

Scientific, Educational & Cultural Value Check ¢urrent
cducational uses & any arcas of scientific or culfural
interest,

Licenses will be required to discharge ¢ffuents & to dn el
water. Most projects will require a formal EIA study.
As well as engineering ¢oncept plans, the proposal should
be illustrated by large scale air photos, by ground level
photographs by longitudinal sections & ¢ross soctions to a
nonminated datum,

ECZ for ¢fflucnt licenses and for EIA asscssment ‘Water

Board for the associated diversion Heenses.
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(3] Effect on Other Users

The impact 6f the proposal on the output from other storages on the same river systenm andon
other nearby users should be documented. Ideally, a series of hydrologic and river system
operational stud:es covering both “before and aﬁer" sc¢enarios should be undertaken

(d)  Groundwater Study e LT

The possible integration of groundwaler resources with the surf‘ace water proposal and the
impact of the storage on local and reglonal groundwater levels and thus resources should also
be sludzed This sludy wnll include a review of water!oggmg and poss:ble 5011 salinisation.

(e) Aquahc Ecosystem

}The aquauc ﬂora and fauna and lhe flora and !‘auna of the riparian stnp and any \\etlands

should be suweyed in both the wet and dry season by an eXpenenccd freshwater blofogust

(f) | Vegetatmn Survey

The aftected and surrounding vegetation should be mapped as the first past of the flora and
fauna work and plans prepared for restoration and landscaping works. This survey should
include a report and recommendations on the best fate of any timber resources that wﬂl be
flooded by the stored waters..

(g)  Land Use Changes

Any land use changes proposed for the resewo:r surrounds or for the stream’s calchment
should be documented and discussed w:th the Iocal res;dents and viflagers.

{h) Socnal Impact and Socml Dnsrupuon

A survey of landowners and wllagers tiving in the aﬂ‘ected area should be undertaken with a
view to : (i) seiting up local advisory groups, (ii) explaining the project lhrough visits,
discussions, letters, meetings and through the local press, (iif) oullmmg land resumption plans
and (w) bri¢fing local leaders on the future after the project becomes operational,

- () - Meritage and Sc:enhl" ¢

A survey for items of hentage and scientific value should be made and agreemens reached on
their value and the most appropsiate way of either preservmg the relic, of felocatmg it or more -

: hkely, of documenting its features as part of a local mventory

(3) Initiat Enwronmentai Examinations

In the related supportmg repon on watér quahly and the emnronment prOJcct descnpl:ons
and Iml;al Env;ronmental Exammauons (IEE’s) are prcsented for the following projects and

1) Multl -purpose Daims and Re_scrvoars
- Chongwe(Site 16)



- Kafubu (Site 10)
- Mutundu (Site 7)
' ‘2) Imgat:on Dams and Reservoirs -

_ - Lundazi (Site 18)

3) Groundwater Borehole Instatlation :
- Lusaka Urban- ST

4) Pigeline Project R
- Kafue River - Lusaka

) Stlmmary ol‘ Potelmal Imp*\cls

The foilowmg comments are grouped by pro;ect type For some prOJECtS such as Chongwe
multipurposc dam, the impacts from the proposed dam and reservoir, the associated irrigation
areas and long distance pipetines would all apply Before starting on the summary comments,
it should be acknowledged that 116 “fatal flaw” has been discovered &t any of the identified
projects. However, given the preliminary nature of the irngatu)n and ﬁshpOnd proposals and
also to the fact that none of these suggested sites has yet been mspected lt 1s not possﬂale to
ofter the same assurances for these projects at this time. -

{a) - Dam and Rescrvmr Proj ects

Foltowing ﬁeld inspechons ofa numbcr of these sites; the six nOmmaled prc-jects of !hls type
are thought likely to produce important potential impacts such as

- Land tenure, compulsory acquisition, compensation and seftlement, -

- Destruction of key habitats within the flooded area.

=« Controt of catchnent and construction sit¢ erosion.

- Commitment of instream flows to downstréam environmental pu:pés‘.cs

- Monitoring of the health of the present and future aquatic environments.

- Replacement of timber and forest resourcés flooded by Ehe 1eservoir, paﬂiéularly at "

both Kafubu and Mutundu storages.
(b)  Groundwater Borehole Projects | | | |
The key environmental issues with the Lusaka 'gfduhd\ﬁatef'p_rojeét are thdughi fO: be:
- Checking that any withdrawals will not exceed the récharge of the selected aquifer.
- Prevention of pollution of this aqunier following any encroachmenl of urban land

uses in outer Lusaka.
- Designing a clean efient treatment system

(¢)  Pipeline Projects
The key environmcntal issues associated Wiih projects of this lype are :

Restoratmn of the vegetatwc 00ver (bolh natural and |mproved pasture) a!ong the
pipeline easement. :

- Securing the necesSary easements along the selected route

-~ Avoiding any sensitive habitats along the route.




(d)

(e) |

River Offtake and Water Treatment Projects

* The key issues with the Lmngstone prcgect are 1hought to be

- Disposal of any eftluent products from the adopted water treatment process.
- Impact on the works on the stream chanriel'selected for the ofﬂake point.

]rr:gated Agnéulture Pr(uec(s

The large Tlandtake assomated wﬂh lrngauon pro;ects be they based on new dams or “run n of
the river”, will produce the following key i issues :

®

The key issues wnh the range of pro;ects of thls type wﬂl be:

Land tenure, acc;umtlon compensauon and reseu!ement
. Groundwater momtonng against the treat of wate:loggmg and land salinisation.

* Preservation of sensitive habitats and avoiding any interruption to witdlife corridors,

Introduction of the necessary social infrastructure.

Introduction: of - the” support mfrastmcture of roads, drains, - power and
communication. . - .

Erosion control and re-vegetahou of all eanhwork sites.

The collection of water use charges to set up funds to ensure professmnal stafling
and . . . ;
adequate ﬁmds for operauons and mamtenance

| Aquaculture Pro;ects

Monitoring of the groundwater regtme to check on seepage tosses and the potennal
threat of waterlogging. ,
The licensing and safe disposal of nu!nent rich eﬂluent from the dramed ponds

- Land tenuré, acquisition, compensation and resettlement.
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6.7  Laws and Institutions

Contsibutions {o the “Water Resources Development Plan toward the Year 20157, under the
heading of “Laws and Institutions”, fall into two categories:-
- Changes in legal arrangemenls -
- Strengthening the organisational structurg -

These proposed changes and enhancement are outliried in section 6,7.2 and 6.7.3 respectively.

They are put forward to achieve the following nine (9) important targets that are descnbed in

section 6.7.1 under the heading of “Targets for Instituuonal Improvement“

6. 7 1 Targets for Instntutlonal Improvement

To improve the present sltuauon for water resources deve[opment and management in
Zambia, institutional restructuring should be attempted to deal w:th the t‘cl]owmg key issues:

1) Capacnty enhancement of mshtuhons for the tmplementatlon of development
projects and their subsequent operation and maintenance :
2) Comprehensive water resource planning
3) Co-ordinated operation for water resource managemenl and admlmstratmn
4) Introduction of watershed managemeént
5) Contingency management systems for drought and flood -
6) Establishment of cost secovery for waler résource dcvetopment operatnon ancl
maintenance . _
7) Deceniralisation of water resource management and admmtstratmn
- 8) Establishnient of appropnate water quality standards and momtormg system
9) Encouragement of reSIdents paruclpauon

(1) Capac:ty Enhfmcement of Instuutlons

Generally, water resources are abundant in Zambia and should be exploned for beneﬁcsat use.

By contrast, a stable supply of safe water is not available to many Zambians. Priorities should

be put, for the moment; on the development of resources to encourage economic welfare and
social equity. Emphasis in water resource development is still to acquire suflicient amount of
safe water and on its easy access. Enhancement of national institutions coupled with
strengthened legislation for water resources development should be an urgent task

{2) Comprehensive W_ater Resource Planmng

If quality water is abundantly avaitable for all people, there is no need to make an allocation
plan. There might be, however, a necessity for well planned allocation and inter-sectoral
adjustment in cerfain arcas where the amount of clean water does not meet all demands and
conflict might arise among water users,

Demand for domestic use of quality water will increase with population growth as well as with
rising living standards. Demand for food will aso increase with the growth of population and
tiving standards and wit boosted demands for food, in turn, will raise water demands for
{rrigation, livestock breeding and fishery. Industrial water demands will also grow with
devetopment of indu s[nes and may cause dctcnoratmn in quality, thus reduce available quatity
water.
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Even lhough clean and saf‘e water is natronally abundant and surpasses the demand al present,

~in certain areas, future demands should be taken into account. Water resource development
plans should always be made for the long term by examining fature démand as well as the need

to consérve resonrces for futuse generdtmns Water resource de\relopment once implefented

‘cannot be easily undone and poor execuuon may fead toa 1053 of scarr:e re$ources

Th¢ appropriation of water resource should be made in coujunctlon wrth other resources such
as human, financial; and other natural resolirces including fands. MaXimum use of water can

‘be achieved through comprehensive planiing formulated by stakeholders from various sectors
~and though legal instruments that altow mterventtc)n ofthe Govemmem and local duthiorities

for the ﬂexrble allocauon of water resources

In areas whcre msuﬂ"rcrency of surFaCe watet ' is predrcted and in the case of drought,
groundwater could provide another source of suppty Contiol over the groundwater aquifers
and thear use, as weli as sud‘ace water is rmportant in explortalron of the two Tesources.

(3) Co-ordinated Operatron' for Managenient and Administration

The Governnient budget is insufficient to allow for any duphéated efforts. Hunian resources

sh(mld also be allocated efﬁc;emiy with ciearly deﬁned responsrbrhttes

“@ - Introductlon ofWatershed Manftgerhent

Watershed management can ftake various forms dependmg upon the geographrc

'meteorolugrcal socral and economlc actwrtres in thc reglon -

Because of the scarce ﬁuancral and human resources especrally at professronal level in the

Government and of the GOVernment policy to reduce its stze it is clear that efforts in water
resource management and administration should be intensified in controversial areas where
the expfmtatron will be high, preservatron ot‘ mininium flows wrll be threatcned and water

: ‘contammatlon or pollutton \vrll be ewdent

' (5) Conlmgency Mfmagément Systems l'or‘ DrOughts and F!oods

_ The occurrence of a drought ¢an cause serious eflects on social and economié activities in an
area. Contingency management, including early waring, control of water use and operalion
of water facilities, requires a different ‘management emphasis than that at ordinary times.

Definite comrol procedures under the strong leadershiy p of the Minister shOu!d be established
through co-operation between sectors. ‘Hydrological and hydrogeo!ogrcal data, water right

records and éperatronal records from water wOrks and i‘am!rtws should be well kept for thc
,emcrgency operahon

) Estabhshment ofCost Recovery

To a certain extent water is one of basic human needs and should be subsrded for peopte who
cannot afford to pay the cost, Water is, however, one of the resources important for economic
“activitles and the cdst should be paid by beneficranes Tarift tables could be rewsed to ¢0ver
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at least, the operation and maintenance cost of the services. Tariff collectlon should be stnctly
enforced and meter installation should be promoted _ :

thhm the course of the estabhshment of cost shanng system cost emclency could be
attained through decentratisation and privalization, which is the pohcy of the Government.
Residents would be wﬂlmg to pay the cost for water supply and sanltatlt)n services only when
they feel that reliable services are provided eft‘ecuvely and eﬂtetently

(7 Decettlrahsallon ol‘Water Resource Mmlagement aml Administratlon |

Decentrahsatlon 00utd be one way 6 securd efﬁmenctes in the water supply and samtahon
sector. Decentralisation would promote management belte sutted to the local conditions. For
example with poor transportation, hydrologic measurement or water quality monitoring
require miuch time of technical staff, who are not suffici¢nt and valuable, :

‘Financial iarran'gem;e'nls including tax. ‘feform, would, be necessary to promote the
decentralisation. Technical support, including trammg of focal staff, is a first’ step to
encourage decentrahsahon ‘ .

(8) Estabhshment of \‘Vater thllty Standards and Montforing System o

Environmental standards for dnnkmg water quahty and fot eﬂ'luent dtscharge are slipulated in

the Environmental Protection and Pollution Control Act. Intruduction of water quality
slandards in water cource should be considered.

Momtonng is the first and the most lmportant step for enwronmental conservatton and it
requires substantial numbers of staff, equipment and materials. Once water quahty has
deteriorated, it s very dtfltcult to recover, especna!ly in groundwater aqu:fers

® Encourangcnt ol‘ Residents' Partlmpatlon

Residents' parimpatton wtll be another way to assu re‘effectiveness and efficiency of the water
resource management, especiallyin rural communities. Through residents' paricipation, rural
water supply schemes or lrngahon projects can be made more sustainable and suitable for
local conditions. With participation, residents recogmse the facﬂ:ty as thelr comnion property
and take good care of it. : :

6.7.2 Legal Afrangeménts

(1) - Establishment ofLegallIier:trchy altd A'rrangement oI'Legallnstruments s

Legislation without enforcemem or obedtence is WOrse than nothmg even though the content

of legislation is appropriate. Detaited regulation is incvitable for the prOper or equztable :

enforcement of fundamental laws. Subsidiary legistation, such as specific regulations and
standards should be established according to needs and social circumstances, and shoutd be
revised in accordance with the deve!opment of Zambtan socnety

Fundamental laws, whlch sltpulate the pollctes of‘ the admtmstratlon shou!d be debated asa
political process, and then approved by the Parltament or the President. Frequent changes of
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principal laws will hamper reliable adminisiration. Generally, once stipulated, any changes in
fundamental laws would take a long time.

'lhus estabhshment of a legal hrerarchy is recommendabte separahng ﬁmdamemal
stipulations from their legal mslrumenls

{2) Leglshtmn of Water Resources Development and Management

As menuoned in Secuon 3. ll 1 (2) the proposed revrsrons to the Water Act by the Water

" Development Board have covered most of the present deficiencies. Under the revised Act,

however, subsidiary regulations should be established especially for = groundwater
development and management

Both in the past and today, major water resource deVeIOpmem which requrres large
investment, has been desrgned and constiucted using international or foreign financing
coupled with technical assistance. This approach is applied particularly to the hydro-power
sector. For sustainable development suitable for local conditions with reliable operation and
maintenance, some form of technical standardisation should be established as: legal

" instruments.

(a) ~ Preparation of Regulations and Technical Standards for Water '
Resources])evelr)pment and Management - o

Standards should be arranged for the foltowmg uems

- criteria for water resource ptanmng, mcludmg niaintenance of requrred dlscharge
- from dams for normal functions of the rivers and the existing water use
-~ criteria for desiga of water facilities, including safety standards
- procedure for water resouirce measurement, assessment, survey, planmng and design
- forms and procedures for apphcatron -and " approval of planning, des:gn and
~ construclion, including environmental impact assessment
- survey, planning and design manuals used in the above procedures
" - methods and procedures for inspection and supervnsron of construction
- operation nianuals _
R forms and procedure f‘or repomng oF operanon records and acmdems

:’[‘echmcat slandards might ' be eslabhshed by a Techmcal Standards Committee in the

Department - of Water Aﬁ‘a:rs adwsed by the Legal Counselor of the Water Development

' Board

(b) Regulaho“s for GroundWater Management

The prcparanon of the fol!o\mng subsidiary regutatlons are recommended
- Forms and procedures for application and granlmg of permns
- Obligations of permit holders e
- Notification of abstraction or conslmchon of‘ horehoie '
- Licensing of borehole drillers - = -
- Zonmg for condmons of abslractron baSed on the oharactenshcs of aqual‘ers
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() Classifi¢ation of Rivers and Regulations for Decentratisation -

There are many rivers in the ¢ountry which should be'mana'ged with limited human and
financial resources. All rivers do not necessarily require an equal intensity of management
efforts. Rivers can be classified into several categories according their enwronmental unit,
socio-economic |mportance and their hydrologlcafcharac{enshm

Regulatmns should be set forth to prowde managenal ptocedures for each c!assd' catmn mth
a demarcation of duti¢s, discrétion and cost allocations for national, provincial and district
tevels. A manual for daily works made under the standards recommended above wouid help
introduce a unified implementation. S

(d)  Water Resource M‘magement in Fraditional Lands

Proper water resource management in tradmonal areas cou?d be made in conjunchon with
sound land tenure and land use management. Water management in traditional lands can
proceed afler the decision of land legistation and clarification of the rotes of government, Jocal
authority and chiefs as dlscussed later in the Land Bill. : _ ,

(¢}  Period of Water R:ght

Currently nerther the penod nor the maximum penod of a water nght are c!early deﬁ ned in the
Act. The period might be determined at the discretion of the Board, while maximum period
can be 30 or 50 years, for example. Effective water allocation cannot bé well conducted
without standard or maximum timit of the penods of water nghts

For cncouragemenl of investment in mdnwdual sectors such as hydro power the period of
the nght could be aslong as the project life in order to secure benefits of the investment.
Beside, an efficient allocation of water among various sectors to realise the socio- econontic
developmen! plan requ:res flexible allocation. Optimal al[{manon could change accordmg to
rapidly growing socio-economic development : .

® Promotion ol‘ Intermtloml Agreemems -

As referred in the draft of the National Water Poticy, the “Helsmkj Rufes" sets forth general
rules on the use of the water of internationat drainage basins except as may be provided
otherwise by convention, agreement or biding custom among the basin states. The Rules,
however, are general rules and do not provide specific terms or conditions: A protocol on the
Zambezi River Basin and other shared SADC water course systems has been agreed between

Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, Swaziland, Tanzania and

Zimbabwe. Agreements should be arranged, based on the Helsinki Rules or SADC's Protocol,
when diplomatic conditions allow and when farge diversions of water are projected to occurin
the Luapula (the Congo River Basm) and the Lake Tanganylka Basm '

(3) Laws on Water Resource Conservanon
(a) Review of the Natu ral Resources Conscrvation Act

Before many arrangement for the cslabhshmenls of a lega! system for waler resoutces
conservation, as generally stated above, conformauan of fundamental laws, espectalty
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between the Natural Resources Conservation Act and the Environmental Protection and
Pollution Controt Act, should be achieved. In short term, some part of the Natural Resources

“Conservation Act should be reviewed, whose interpretation fall difticult because of the

revocation made at the time of establishment of, the Environniental Protection and Pollution
Control Act. The scope of the two laws should be cleardy demarcated. In long tenm, the
Natural Resources Conservation Act should contain the riational policy for rational use and
conservation of natural resources, including pollution control, and a framework for policy
enforcément, regulations and responsible ‘entities. Stipulations of the Natural Resources

Conservation Act should be reviewed to avoid any discrepancy with the current social

conditions.

Under the established conformation of fundamental law on water resources conservation,

~_stipulation’ of regulations for monitoring, and water quality: control activities, such as

Eavironmental Impact Assessment, Water Quality Standards of the water courses, and

regulations on effiuent monitoring by enterprises themselves and on other effluent contro!
_measures, should be encouraged and promoted. - '

(b)  Promoiion of Envivonmental Impact Assessment -

Environmental Impact Assessment (EIA), as currently drafted, would be a efficient measure
for water quality control with limited finance and staff of the Government. - Once quality
degradation occurs, the recovery or remedy might incur move_ costs than those for the

prevention. The introduction of EIA, however, might impose much more cost on industries,

cesulling in losing competing capability to the foreign industries. It could be start in a
designated area, where pollution loads potentially exceed self-cleaning capabitities, for

“designated types of industry whose eMuent might contain much poltuting loads, such as pulp
industries or food processing industries or some type of chemical industries. The introduction

could star with large scale industries which normally discharge more effluent and can bear the
burden of EIA. o ' . o

(¢)  Zoning and Designation of Areas

Simitar to the resource development and managenient séctor, it might be itrational to put

equal emphasis ors all rivers and aquifers in the resource conservation activities. Therefore,
some regulations might be necessary to deslgnate specific zones for resource conservation in

order to intensity the éfforts against pollution and to restrict land use or industrial activities in

such Zones.

The degree of strictness of environmental stan_dardS'CB’ikIci be Va;feii a_dco;dirig to the physical
and social conditions of the area. Socio-economic acceptability and practicability might also

- vary from region to region. Tentative targets or standards which can be attained within the
current institutional capability, could be applied within a limited period in sonie areas. In long
term view, tocal authorities might set their own standards, which should be stricter than the

fimit set by the Environmental Council.



- 6,7.3 Organisational Stréngthénin‘g
(1) Principles to be Applied

The propcsed changes to the wrtent Zambian orgamzatiOns are atmed at achlewng three
pnncaples C - N .
‘Separation of regulatory and operauonal funcnons P
-~ Separation of water resources management from Waler supply and sanitation
- Ach:ewng a'phaséd’ program of change '

As well as the repoit sections deating with each of the above activities, $tafﬁng'aﬁ'd' human
resources and aliocation of responsibililies by both task and aclivil){ are also covered.

(a) Separalmn of Regulatory and Operatmml Fuuclmns

The mvolvement of governments, in general, can be dmded into threg areas 1) legislative, 2)
regulatory and 3) operational. The legislative area includes legislation of pohcres regulations
and funding of basic programmes and prOJects determmed through the Iegls!auve process
hence, ultimately, the politicat process.

'The regulatory area is composed of:
- Policy and strategy fomw!atlon '
- Overall plaining
- Co-ordination with other sectors
- Guiding programme actions -
- Measuring the results of actions in conformuy with specified objecuvas (standdrds)
~ - Monitoring activitiés and enforcement of laws and régulations bearing on:-
~ * the resource use, commonly perlammg to nghts to the resource ‘
* realtime allocation or operation under hydrologlc events such as droughts
floods or pollntion spills
appropriateness of resource use
quality effects of any use
facilities' conﬁgurahon ) :
* safety of facilities and envrronmenlal 1mpacts -
- Financial aspecls of water service enlities
- Review of cost recovery schemes the. apphcauon of charges and ﬁnancmg
operations -

* » »

“The operalxonal area includes the followings: _
- Data collection, procéssing and dlssemmal:on '
- Prolectplannmg . L e
. Design _ o : o B g
- - Construction and superws:on | L R 4
- ‘Operation and maintenance
- Extension services including educauon and trammg of res1denls
- Registration

This area is conducted, with authorization invoked by the legislative bodics, by govemmental
line agencies at various levels as well as by semi- or non- governmema! entities especially in
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opcralibn and nnaintenance phases. Operational funclions generally involve a larger volumie of
activities of  more spec;ahsed personnel and thus demand more financial resources.

* Establishment of operational : agencies might be more difficult. Upgrading performance of the
“operational éalities, however, seems to be niore iniportant,

Currently, the Government of ?amb:a has a polley to promote decenlrahsa!lon so that
functions discharged by the central Government would preferably transferred to the local
authorities, to public or private corporations. In this institutional study, separation of
regulatory and operalional functions are mainly examined in the context of decentralisation,

-~ through which operational functions would be transferred to the local authénllcs and 1o river

basin authorities.

‘Most of functions of environmental agencies can be ‘classified as regulatory. For the

discussion below, inspection and monitoring in the environméntal sector, except those for
measusing the performance of operational entities, are considéred as operations.

(b)  Separation of Water Resource Sector and Waitéi".S‘upply and Sanitation Sector

Each of the sectors requires a difterent approach even though they are closely related to one

another. Water supply and sanitation séctor is directly ¢onnected to thé living conditions of

the nation, while the water resousce sector is responsible for the optirnal use of the resource as

a whole for the nation and for future generations. Generally water supply and sanitation

schemes are managed by local authorities or communities and public corporations in many

countries, while the resource management is conducted by governmental hiecarchy,

constituted at international, national, provincial and district levels according to the size and

imponance of the river. As proposed by Water Sector Development Group (WSDG),
separahon of the managemenl of the two sectors is rcco:nmendable

-'('c) ' Phased Developmem of Re-orgfunsalton

-The apphcahon ‘of the - ab0ve two pnnmples would requue extensive msmuhonal

strengthening, m\rolvmg major shifts of duties and stafY. Because of the current limited human
resources, major training programmes would be ncce'zsary The implementation would
require a subsiantial period of time and .involve many sections of the Government. The

‘implementation should be Carned out step by step followed by monitoring and assessment of

the progress

'The re-orgamsatnon is: proposed in to phases long term perSpecuve and ﬂhort term
- recommendation. Long térm- perspecuve shows the conceptual shape of the organisations

when the above two principles ‘aré appticd,: white short term récommendation shows

. mtermedlate shape to remcdy the current deftcwncy without major dtfﬁculty

: For some regions, sophlsticated managemenl w0uld be required in the near ﬁxture whlle

conventional management might be suﬁ"lce for the moment for other regmns
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(2).  Responsibility Allocation

For the t‘ollo\wng drseussxon 17 sub- management sectors llsted in Table 3.11-2 are grouped
into the following four sectors, accordmg to the nature of the management and the CUrrent
“assignment of responsibilities.
- 1) Water Resource Sector _ _ S0 , _
a) Water allocation ' | e
b) Surface water assessmeat and development ' o
¢ Groundwater assessment and development
q) Multi-puspose water t‘acrhtres
n) Drought relief
o) Flood plain management
2) Water Supply and Sanitation Sector
“d) Domestic water supply
h) Industrial water supply
j) Waste wateér treatment
p) Urban storm water drainage. .
3) Water Conservation Sector
k) Pollution control _ -
.1} Watershed improvement, mcludmg soil erosion and sedlmentatron control
- ) Eco-system conservation - : : =
~ 4) Sectoral Water Use Management
¢) Irrigation
f) Fishing and aqua- cu!ture
CR) Hydro-power generatlon
i) Inland nawgatron

A demarcation could be set between the Water Resouree Sector the Water Supply and
Sanitation Sector, and the Sectoral Water Use Management in.that the Water Resource

Sector will be in charge of the development and management for the bulk water supply

. derived from large scale water facilities. Its subsequent treatmenl and dlstnbutron w:ll be the
responsrbrhty of other sectors . : C e

As for hydro- power generatton the oompetent authonty, wrrenlly Zambra Electnelty Su pply
Corporation ¢an erect water facilities, if the facilities have single purpose and if the authority
have the capability to plan, design, operate and maintain the facilities. The water allocation for
the water sector, and approval of the project in planning and designing, however, should be
made by the Resource Sector. The Resource Sector should provide hydro!ogtc and other
information, while the hydro-power sector should report_on: operation; and - operate in
accordance with the regu!atlons and orders made by the Resource Sector :

Local authonues mtght be in charge of urban storm water dramage The Water Resouree

Sector, however, should support District Councils in ¢o-operation with the road eonstruetwn'

and maintenance sector and lhe urban plannmg sector..
Responsibility allocation in long term perspective and short term recommendauon is shownin

Table 6-44. “Commission/Council - Department” systems, which is eurremly commoén in atl
levels of government where advisory functions 16 top management is carried out by a
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commission of a council, while. execullng funclions to implement orders l‘rom top
managément are also laken mto account in the Tabie

In the follmeg Table CU’s (Commercial Uﬂlmes’) and the NWASCO (National Water and
* Sanitation Council) are organisations proposed by the Water Sector Development Group
(WSDG) under the Programmc Co-ordination -Unit (PCU). Further discussion of these

- groups can be found in section 5 (6). The table deals only with the Water Resources Sector,

the Water Supply & Samtatlon Sector and the Water Conservation Seclor

Table 6- 46 Pmposed Responsmlhty Allocation in the Lon

& Short Ferm -

Sector

ltems :

" National l.evcl
Administe:

Decentralised Level
istrict; River Basin).

~ Advice for Decision and

“Watet Resource |+ Advice for Detision an _ Allocation |
Sector Policy Formulation - ;Watcri)e\'eh‘)pmeﬁt Bo_ard Committee of the Rivér
: S e 1. _ Commitlee
_ ~ Execuling Branch DWA _ ". River Authorities -
Waler Supply and Advice for Decision and Naliona! Walter and District Councils
Sanitation Sector _Pc‘-licy Formulation | _Sapitation Council . _
S "|Dept. of Infrastru¢tuse and] Commerciat Utitities,
B\écuhng Branch Supporting Scrvices in  Distriét Engincering Dept.
Sl - ol 0 MLGH - T ete. '
-(Water Conservatior{ . ' Adv:tc l‘or Dcc:smn and . CECZ: Local Natural Resoufegs
Scctor . Policy Formulation - | S Conservation Commillee
Executing Branch DNR Compeient Depl. in

District Council

" Waler Allocation

- Sector Policy Formulation ~ |Water Developrient Bodrd] Comntiltee of WDB and
IR i H ot - oo | Kafue River Authority
- Executing Branch DWA- CDWA andlor
' - _ - - Kafue River Authorily
‘Waler Supply and | “Advice for Decision and © 7 | -“National Wates and District Councils
Sanitation Sector § - © - Poticy Formulation | - Sanitation Council . o
P L Dept. of Infrastructure and| - Commercial Utilities, -
Executing Branch Supporting Services in Dlstnu Engine¢ring Dcpt
o T o ] MLGH " kle
~[Waler Conservation| ~ Advice for Decisionand _ = " ECZ, ,
Seclor Policy Formulation ° "~ ECZ Local Natural Resources
- g Conservalion Commitfee
Executing Branch . ... DNR, . Inspoctorate of ECZ -
‘ InspCClOrate of ECZ

(3).-_ -Overall Management and Co ordmaho:l :

The three prménples are applled to correspond mcreasmg requaremem to: water resources
development and management. Clarjfied responsnbahhes their allocation and decentralisation
would promote efficient discharge of the increasing responsnblhuea

“There are close rélalion' however, among lhe above three sectors and other sectoral water use

‘management, and the linkage among them is increasing, especially in areas with congested
water demands such as those along the Kafue River Basin.
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Comprehenswe management and co- ordmated acrmtles are necessary for water resources
development and management. The Ministry of Energy and Water Development staffed with
DWA, would be responsible for overall manageinient and co-ordination, on behalf of the
“Government lhrough is techm(:al support ofNWASCO and Water Development Board, with
advise from ECZ and DNR. o .-__ L T
The proposed Rwer Authonty would be competent and respons:bte for overall management
of the water resouirces of the respectwe region. Kafue River Aulhon!y is proposed tomeet the
envisaged i rnereasrng requicement in the sort term),

(4) Sl'lﬂ'ng and Human Resource DeVelopment

The miost rmponant factor to increase mshtullonal profic (:1ency is staﬁmg AdeC;uate numbcrs
~ of capable personnel are esséntial. A human resource development strategy can be made
following clarification of the existing gap- ‘between present ‘capability of personnel and
necessary human resource to discharge the resp0n51brht1es '

Stafting and human fesource development should be made after detailed asséssment of
requrred duties and present capablhty of the staff. The assessment will require considerable

input of speclahsls for human resource development, Currently, the Depariment of Water-

- Affairs is proposing a prograrame for consultancy by an mtemaucnal agency mcludmg the
" assessment of cursent jobs and present capabrhty '

The DWA, MLGI, ECZ, NCSR and the Governnient shoutd seek any chances of technical
assistance by forergn or international agencies for human reSource development of core
personnel and institutional 1mprovement The DWA should start lmmedlately to make a
preliminary assessment of the required courses and amount of technical training necessity,
while waiting for a complete assessment, in order to iake measures for the crr!real path.

The MEWD or the DWA should establish a Human Resouice Development Section in its
Administrative Division. Probably, the similar section in the Ministry of Agriculture, Food and

- Fishery, whtch isa comparanvely strong organisation, can be a modet for the establishment.
The created section should promote relations with foreagn or international agencies for
technical assistance which provide various courses, as well as w:th academlc ﬁelds for the
staff developmenl for the next generation. ;

(5) Re-org'amsahon of Ware‘rf Resource Sector
(aA)  Re-organisation in the Long Term

Operationa! functions of the Waler ResourceSector mtght be assrgned ‘to" each River
Authonty in the basin, which in tura might have the followmg secl:Ons
- water allocation commiitee’ :
- information section ( me(udmg regrstry servrces)
- planning section .
- design and supervision section
~ conservation section -
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River Authorities should be established as decentralised bOdlE-S for water resource
management by river basin, After the establishment of a River Authority, DWA could be a
regulatory body for the techntcal and administrative aspects of water resource development
and management. Establishment of the River Authorities would be realised when sufticient
number of staff are trained.

(b)  Récommended Re-organisation

The recommended organisation is shown in the Figute 6-7. Bach line section should carry out

" the duties as listed below in the figure.

| Minister I

) . ‘ s - — -] - Water .
National Water and ] 'P‘mnt Secretary I i - | Development and
-+ § Sanitation Couscil - . Waér - Allocation Policy
” : i < Committee
. [ S | : : Developimtal = :
" [adminisirative) §Dcpartmeat Deparime ot of Board s
Depanmcm of Enargy Waler Affais - l;':‘éirl
. B - <o : Kafoe River . - i Committes
[ Toman Resouree _ ., Techeical |- | Authoriy ¥ prmem
¢ | Development Secsieall e Staridards : Seceetariat | - Watde .
. . S o ] Comamitiee ' : SN — Aliccativa
— i Comminee
___..L-_-t 1.
Infonnation Developene nt R :
Division, Division Reglstry Uni
| ) . .
PR Detabase e : = A regisay | - | Chaised et
Hydrological | [Hydrogeological - ‘Pladning Desfgn lugal ermknl gistry Collection
F e I sagon . | | Mensgsaeat ¥ seciion | { Scctioa : =K | $ection eection
Sectioa :
« hydotogical and " «galabase e paving and design b bbunal altaks ¢ recsptel “oofecton ot
By measurement - mandgementon . olwalerfacitbes . clogislalve - ppficabions ¢+ chargesand
« assessment of polential measuwad data, ) deafing speeparation fees bﬂm‘er
aid avalabifty of the resourée . assessed data, wafer. ¢ : olegal shisery | Of certificate T right
«lechnical se.pptc-tto ihe woB  nghtracords, and . . »comespindences ¢+ &aw taritt
 demand da'a ) : flingolwaled  *  revision fof waler
Cudata publicaton ’ . aight records nghty
+ data provision o WG - DOCRENNG Waler
and other secton of . use
WA, ele.

Figure 6-7 ~ Proposed Organisational Structure
for Water Resources Development and Management

Water Development Board should be cxlenswely strenglhened iiot only to resolve the current
staff insufficiency, but also to discharge increasing responsibilities for water allocation pullcy
formulatmn and addmonal rcgu!almg aclml(es on gmundwater abslractmn

Watcr Development Board |tself and Drought Rehef Committce would preferably bé chaired
by the Minister, or the Permanent Secretary. The Water Dévelopment and Alfocation Policy
Coimittee, which might preferably be chaired by the Director of high ranked officer of

‘National Commission for Deve!opment Piannmg and its members should be policy makers of
~ all sectors that use water as well as of agencnes related to the resoutce consérvation, water

resource develbpment and allocat;on pony

The Drou ght RehefComnnttee should be’ managed under lhe strong leadershlp of the Minister

- implementing the power given'in the Water Act under revision. The Commiittee will be in
charge of early warning, quick shift of water aflocation, shift of water use from surface water

to groundwater and relief measurés for affected people. The procedure of implementation

_ should be carefully prescnbed
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“The Walter Allocation Comntittee will be in charge of the tasks which aié'curre'autgy cartied out
by thé Water Deveélopment Board, such'as au'tho'rising ‘modifying or rejecting of water rights’
“apptications under the policy and guidehnes lssued by thc Water DeVelopment and Alfﬁcalmn |

Policy Comniitlee.

Inspection should be carried out by Registry Section for monitoring water use including

detection of non-registered water use or the conformity of water usé to the granted water

right, especial!y for groundwater

The recommendations for re-organisation of the Hydrological and Hydrogeo!ogica! Sechons
are made based on the future needs for water resource development. The capabilities for the
design and prOJect planmng should be strengthened. Because of shortage of skilled stalY for
the resource development in the country, DWA should continue to be a techmcal centre for
the efﬁment engagement of valuable staft.

The Information Division could also cover water quality recommendations outlined in section
7.3 for improvements in water quality sample collection, upgrading Zambian water quality
laboratories, developing and introducing new water ‘quality guidelines and establishing a
water quality database.

'The Kafue River Authority should set up to attain water allocation and development
objectives, which would be formulated by the Water Development and Allocation Policy
Committee, and which could minimise the possible conflict, specific to the Kafue catchinent
area. The Authority could be in charge of water resource conservation as well. Planning,
design, construclion or supervision, and operation and maintenance of multi- -purpose dams
and other water facilities along the river would also be the duty of the Authority, but the
altocation of these responsibilities can only follow the resoluu()n of the follomng matters:-

- Mission Statement -

- Objectives

- Responsibilities .

- Membership of the Aulhonly

- Source of Funds

- Headquarters’ Location .

The Kafue River Authoriiy is recommended for the Kafue Ri'éer basin managémem, to hanﬂf_e
the expected conflicts in the development needs in the future. Functions of the River

Authorities other than the Kafue River Authority, would be discharged by the DWA for the
moment. For the period between the long term and short term tables, efforts should be madc :
for preparing full implementation of deccnlrahsat;on or separauo:\ of operauonal andv

regulatory entities.

' Flood control and flood plam management could start wuh an assessmem of necessﬁy, such as .

an estimate of damages. The assessment should be carried out by planning section supported

by the Town and Country Planning Commission and Land Department regardmg the ¢oreent

and future settlement in flood prone areas.
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() - Position of the Water Development Roard :

The Water’ Development Board, after empidymg its own staff, could alternatively be

independent from any ministry or shtﬂed to the Office of the President. This alternative might
- encourage unprejudtt:cd water allocation which better enables optimum use of water for

achieving the socio-economic development of the ¢ountry, as well as to promote & strong
regutatmg power for the control of water use and to accept.co-operation by other ministries
or agencres for formulation of water allocation policy. .

‘The Commission of the Inquiry into Salaries, Salary Structures and Conditions of Service in
the Public Service has tssued a report discussing restructuring the Public Service at ministerial
level. The Commission, in the report, tecommiends reform of the Publtc Service and reduction
m the number of the ministries and statutory bodies. - :

Undcr the tdeas advooated in the ab0ve repc'\rt creation of a new ministry or agency is not-

acceptable. Although the report does not recommend a clear direction of reform of the water

sector, the report classifies all public services into seven categories; 1) General,: 2)
Defense/Security, 3) Economy, 4) External Relation, 5) Services (social welfare) 6) Natural
Resources, 7) Public Utitities. The water sector cannot be simply classified into one of the
above seven categorics, as it includes characteristics of Economy (Water use for industries
and hydro-power generation), Nalural Resouices (Water Resources) and Public Utilities
(Water Supply and- Sanitation S¢ctor). The recommended ministries classrﬁcattons in the
Report are as follows:
- Ministry of Agriculture, Food and Fisheries

- Ministry of Lands, I:nwronment and Housmg Development
‘Ministry of Energy © _
Ministry of Mines and Mmeral Development
Mlmslry ofTounsm - . .

Natural fesources management cou!d be dwrded to l) resources management as propemes of

 the nation, including thei¢ conservation and ii) resources exploitation. As for the mmlsiry in
charge of field i), a new Ministry of Lands, Water and Erivironnient, with dividing the Housing
. Development Sector to the Mjmsiry of Works and Supply, might be worth to be ¢onsidered.

The establishment of the this ninistry could promote !mkage of water resources management
with ‘lands, and with natural- resources conservation -policies required for: sustainable
developrient and management of the resources in the future. The separation of the two fields

. ofi)andii)could also encourage equitable regulation of water without bias or the intervention

of a specific sector. As a by-product, decentralisation of registry services for water use, as
well as ef‘f]uent discharge llcences could be promoted uuhsmg the network of the exasting
land registry system. - L ‘ : - . -

(6) Re-mgamsatmn ol‘Water Supply and Samhtion Sector o

R T

"("a) | ‘,: Bottte Necks I‘or the Sector Improvement |

Bottle necks f‘or the lmprovement of thrs sector are defimtely sc.arce budget and technicians.

-Wuhout estabhshmg an eqmtablc cost recOVery and budgetary system, and trammg reqmred

numbers of stafl‘ m‘) :mproVement canbe reatised. A competent section for training coutd be



Chatimbara Local Government Institute. The Institute should provide technical courses for
the sector.

Decision on tariff tables would be apolitical, but a preseribed determination procedure, or
formulae for ¢alculation or revision should be drafted and prepared. The prescnbed procedu re
‘'should be open to the public, so that efforts for efficiént and reliable services by the opérating
entities are requifed. Meter installation for each household should be” encm!raged slarimg
from farge users, and endeavours to decrease leakage are also necessary. :

Budgetary resteucturing and savings planaed by the Government are expected to reduce
transfer payment to local Councils, éntitling its own financial revenues with a tax reform, and
will lead to a greatér portion in the Councils' self fi inancing of their operation and to a’ greater
autonomy in seting their rates and rents. The séarce budget and insufticient altocation of

technical staff in local authorilies will raise the needs for technical and admlmslratwe-
guidetines or standards on which each tocal Council can operate and manage its activities for -

water supply and sewerage services and set the rales compahb!c to the condmons Of the
commumtles i : : . :

(b) Re—orgamsauon Consndemuons .-3

The Wates Sectér Development Group (WSDG) 1$ studymg re-()rgamsanon of lhe water
supply and sanitation (sewerage) séctor. The study set forth the following seven pnnCIples for
the sector improvement. . :

1) Separation of water resources functions from water supply and sanitation
2) Separation of regulatory and executive (opcrauonal) ﬁmctlons w:thm the water
supply and sanitation sector ‘
-3) Devolution of authority to local authonues and private enterpnses
4) Achievement of full cost recovery for water supply and sanitation services (cap:tai
recovery, operation and maintenance) through user charges in the long nun -
5) Human resources development leading to more efﬁcwnt 1nst|tuhons
6) Technology. appropnale to local conditions - :
7) Inceeased GRZ pr;onty and budget spendlng to.the seclor

Al of these prmc;p!es are agreeable and can be conﬁrmed from the succcssﬁzl eXpenences :

around the world: The study proposes the establishment of organisations, mcludmg the
‘National Water and Sanitation Council (NWASCO) - in charge of regulatory functions under
the Mlmstry of Energy and Water Development (MEWD), and Commercial Utilities (CU’s) -

public companies whose shares are held by the District Councils, discharging operational .

functions under lhc control of the Ministry of Local Govemment and Housing (MLGH)

The proposal would promote a upgrading of the services. However, detailed funchons artd
their relations of NWASCO and CU’s, and of their regulatory bodies MEWD and MLGH
should be studied further. For example, strategy formulation for water supply and sanitation
should also take account of township o country develoPment planning which is d}scharged by
MLGH. Even though design and construction are includéd in ‘operational functions, it will b
necessary to acquire nuch support from DWA for 4 long penod especiallyin theeate oflarge
scale f‘aclhues l*mancmg and auditing of the sector which is one df the regulatory functions,
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has a close telalion to overall ﬁnancmg ‘and audrtmg of local govemmem controlled by
MLGH

The abo\'e recommendauon mcludes majOr changas A major change should be conducted
through 4 phased development plan. It could be easier to shift township watet supply scheme
to CU’s at-fiest. As recommended in the' WSDG-report, Copperbelt could be the most
promising provitice for the first transaction to CU’s if ZCEM agree io pammpate in'the
scheme for capital sharing and operanon Tt could be advantageous for ZCCM in streamlining

-its organisation for water supply to its employees which would beconie the responsibility of a

public authority, especmlly when the ZCCM is privatised as ¢urrently proposed. In addition,
the cost recovery for samzahon services and rural water supply shoutd be tecogmzed as Iong

' term target

{c) thessary Steps for Re-organisation

'The re-organisation of Water Supply and Samiatlcm Sector would require many steps The
steps might include the following

1) enhance accounting function in Watér Supply Division

2) establishment of proper tariff table and its preparanon procedure for water supply
- and sewerage services, led by MLGH in co operauon wnh DWA and NCDP
economists -

3) starling co-ordination and lel‘lt operallon wnh lhe Mlmstry of Local Govemmem

: and Housing (MLGH)

4) standards arrangement for efficlent mamtenance of f‘ac:hhes

5) technology establishment for sewerage services . - '

6) separation of the Hydrogeological Section and the Drilling Secuon and aitachmg t‘he
Drifling Séction to the Water Supply Division

(d) - Sanitation Settor Research

Should sewerage treatment be thought woﬂhy of ﬁmher resea:ch the most competent
organisation might be National Council for Scientific Research, funded by MLGH, or the
Ministry of Health. The Water Research Unit should start research and mllecnng information
from international organisations and domestic entities which have some experience, such as
Lusaka Water and Sewerage Company. The dities of the Unit for the moment should beto
find suitable' technologies to” be applied, preparation of design and operation criteria
appropriate to Zambia, projection of future demands and formulation of initial development
pohcy or plans. The Umt should partncupate m all sewerage pmjecls seekmg techmcal transfer
to the'sector. .~ v :

(7) Re-orgmnsat:on of Water Resource Consewatlon Sector

{a) (‘on cept of Re-o rga nisation

'_The Sector shoqu also be decentralssed because enwmnmenta] protecuon and fesource

conservation- activities might vary by reglon actcordmg to geographical or hydrological
conditions and to the degree of socio-¢conomic development. Once polluted or contaminated,
damaged environment directly affects peoples health, Careful monitoring and equitable -
conservation activities requise residents’ participation.
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Decemrahsauon for the Sector should also start with human résources deve!opment
Encouragement of normal functioning of Provincial or District Natural - Resources
Conservation Comunittees and establishment of competent departments within District
Councils would be necessary with supports by the DNR. To realise the concept illustrated in
Table 6.7-1 would requu‘e much training and efforts to close the gap between the current
capacity and that required. Thus, decentralisation 61 the Sector, especially that of opérational
function to the competent departments would take long time_ T S

The Enwronmem COuncsl currently has two ﬁlnctaons !egally, namely, adwsory ﬁmcuons to
the Government on the environment, and operauonal functions, such &s monitoring for
environmental protection and conservation, curently dlscharged by the Inspectorate of ECZ.

After the transfer of operational function to the River Authorilies for water quality monitoring

-and database arrangement, and to the compelenl decentralised entities for other functions,
ECZ could be an advisory entity. _

Concerning watershed improvement, sedimentation is not a large problem in Zambia. Soil

conservation could be discharged by the Department of Agriculture. This field might require

‘major support from the Water Resource Sector, agricultural sector and forest sector.

- Extension of the duties of the ECZ 1o eco-system conservation and socio-economic factors
should be conducted, hiring ecologists, wildlife biologists, botanists, zcologists, social
anthropologists, sociologists, archeologists, social planners and economists in the future. In
the long term, the ECZ and the Depariment of Natura Resources (DNR) might have to carry
out soil conservation activities staffed with soil engineers, soil scientists or agronomists, while
these duties could be discharged by the Depastment of Agnculture in short term.

{b')' Recommended Re—orgamsahon

The DNR should have the regulatory functions of nalurai resource conservation and pollut:on
control. The followmg units would be essential,

1) Pohcy and Strategy Umi nauonal cnwronmenlal pollcy and strategy f‘ormu}atlon

2) Legislative Unit; preparation of drafl legislation

3) Co-ordination Unii; inter-ministerial _and mternauonal co-ordmatzon and co-
ordination with focal authorities and NGO’ R

4) Administrative Unit; admmlslrauon and fi nanclal support to the ECZ and local
commiltees : : : : ¥

Witha mbsténlial shift of staff from the DNR, lh'e ECR should be _bettér able td' fulfill tﬁe
present responsibilities in short terms.

(8) Irrigat'ion Sector

The strengthening of the Sector is proposed in "!mgat:on Sub programme in Agncuilural
Sector Investment Programme (ASIP) Appraisal Report. The pmpOSal can be’ analysed as
well formulated. The reorganisation should be prontoted as proposed in the ASIP.
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(9) ' Water Research Unit of Nmomr Council for Selentific Research

The Cou nC|l suﬂers from a serious staﬂ shortage for the execution of its Water Research Umt

There might be two Opttons for the Unit:

a) to be merged into DWA and create a Research Unit in DWA’s Development Dm sion,
or into the Eavironmental Councit -
_ b) to be entrusted research by contract ith governmental ageneles and by their
statutory bodies or private firms, thus ensuring financial autonomy with which the
Unit or the Council can decide the salary of its staﬂ
The pﬁncrpal role of the _Couner! should be to carry.out reSearch which is new to Zambia and
not allotted 1o a line organisation of any governmental agency. The disadvantage of option b)
is that it must accompany the totat change in mode of existence of the Council. The option b),
however, is worthy of examination if other units in the Council also suffer the samé problens.
The option b) would create motivation for the researcher and consequently promote
eﬂlctency of the Council. - : : _ .

6.7, 4 Other Instrtuttona! Arrangements

' (m Cost Recovery, Water Prremg 'md Cost Allocatlon

The cost recovery of water supp]y and samtatlon schemes is being s studred by the WSDG and
concrete proposais will appear later. Cost recoveries for water resource devek)pmenl projects
are also to be pursued. Charging mechanism should be examined based on the f‘ollowmg
a) cost of services
b) ability to pay
_¢) opportunity cost
'd) incrementat cost
¢) market driven forces, such as water auctions -

Water pricing can also be set as means of resourcé a!loeatron as well as a constraint on public
expenditure. Currently, fees for water rights are collected only at the time of application,
registration, and renewal, $o that the right holdér with long period can use much water with

little fee; even though the large user‘s are charged accordmg to the volume of the registered
‘rights, and the fee was revised in 1990 and 1993. Theré are examples that some holders has

larger volume than they actually use, while new applications are not possible.

~For appropriate allocation and optimal usé & with maximum beriefits of water, and for proper

estimation of water use, the charges for water i ghts for large users could be charged annually
with revised fee table, after Water Development BOard establrshes the Charges and Fee
Colicction Section, bemg ¢apable of the billing. Water prrcmg by estimation of opportunity
cost, which i is defined as the value f'oregone by the use of water for one purpose instead of its
next best use is recommendable esper:rally in areas wrth competrtwe use of water.

Currenrly, fees and charges for water rights are depesxted into genera] budget. This financial
flow could be modified, to include afl or a part of fees or charges to be devoted to apart ofthe
cost of water resource, development and management such as an investigation fee t‘or the

- engmeer $ comment and t‘ees for regrstry servrees by the Water Development Board
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‘An equitable basis of cost allocation for multi-purpose development should be prepared and
prescribed. The Japanese cost allocation, as déscribed below, could be examined as a model
for introduction. The following two are the basic pnnclples for conslmctlon cost allocauon in
- Japan:
- Costs of common facitities used for mutuple purposes are shared by the relevant
sectors.
- Facilities for a specific purpose shall constr‘ucted at the cost of’ the sector (Séparable
cost) . S

Cost sharing for the construction of the comman facilities is calculated as follows:
- Incremental cost caused by lhe pamcnpahon ofa sector shall be bom by the sector.

The remaining cost for construction of the common facahttes are’ shared wnh the followng
calculation:
= Every sector shall never bear Ihe cost more than lhe ¢ost which is mcurred for the
construction of its own facilities (alternative cost) with the same beaefits, nor than
the value of the benefits resulted from the parlzcupatlon (Jusilf able expendlture)

The above prmmple shows that the participalion mth the cost more 1han the one of the two is
not feasible for the sector. If the total of the less ¢ost between the alternative cost anid
justifiable expenditure would be less than the total of the construction costs of common
facuhues a!though this would rarely happen the mulu purpose pro;écit :s nOI f‘eamble

The remammg cost is shared by the t‘ollomng portion: :
- Alternative cost and justifiable ¢xpenditure shall be calculated for each sector
- The less cost between the two shall be selected
- The cost, the less cost minus the separable cost, shall be catculated (apphed cc>st) for
each sector.
- The remaining cost shall be borne according to the portion of the apphed ¢ost of the
sector to the total of the applied cost.

In case that a sector cannot reccive the benefit at the commlsswmng of lhe famlmes for
example the water supply sector is not necessary to intake water from the reservoir developed
by the dam but definitely will be necessary wnthm five years the apphe& cost_can be
discounted at prescnbed interést for each sector.

(2)  Encouragement of Resi'denls'ﬁ Participation and Gender Issues

Resxdents pammpauon might be inevitable in rural water supply scheme and lrngatlon

projects for smiall farmers, especrally in Operahon and maintenance phases The plamung and
design of water facilities should also be made in accordam:e with the local socio-economic
structure and the opinion of the residents i in the region as much as pOSSlb]e Labour force and
local material could be provided by the community. Many parts of operation and maintenance
can also be carried out by the local community. Spare parts and matena]s f‘or operatron and
maintenance could also be slored at provmcia! level.. L SR

Informat:on dlssemmatron and educauon on pubhc hygzene and on operauon and mamtenance
are necessary to promote residents’ pamcupauon Public awareness on water rights and
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resource conservation, including saving water, should be promoted. Educational material -
should be prepared and provided in consultation with the relevant ministries.

Despite the impOrtant role ‘of women in rural water supply and irrigation for subsistent

agriculture, women's participation to these projects is limited by rural customs and poor co-
" ordination of officials. . IS

Promotion of education for oflicials and retevant bérsonnel is necéssﬁry. Manuals and texts
could be prepared in co-operation with the Women In Development (WID) Section in NCDP,

 a Section in the Depariment of Policy and Planning in the Ministry of Agriculture, Food and

Fisheries, and NGO's. Encouragement of women's associations might be helpful, co-
operating with the Ministry of Commuaity Development and Social Services or the above
seclions. ' :

(3)  Lands Acquisition, Compensation and Resettlement Scheme

“Thé Land Acquisition Act is fair legistated and takes into account of actual land managcement

practices, especially those in rural areas. The estimation of compensation in the Act, however,
is made mainly based on evaluation of investment or improvements made in the land, not on

“the econimic value of the fand itself.

No major land acquisition has yet occurred in Zambia. Resettlement might often damage,
somelimes seriously, the living conditions of resettlers, and in some cases, of those of
inhabitants who accept the resetilers near their living areas. Preparation for defining the
procedure of implementation of lands acquisition and subsequent reseitiement by the
recommended Planning Section of Development Division in the MEWD would be necessary
prior to the planning of major water resource development, involving the agricultural sector.
Planning a rescitlement scheme should be conbined into the project planning. The cost of
resettlement should also be included in the cost of the project.

In the programming of resetilement, to assure not only proper compensation but also to
guarantee future incomes (equal to or more than those of enjoyed previously by resettlers),
might be the most important issues. Other important issues include ninimisation of the social.
and cultural impact and ¢ncouraging resettlers to adopt the change. Sacio-economic analysis
of their income generation structure and the social and cultural modes of the community
should precede the planning. In principle, the less distance the séitlers move, the less negalive
social and culturaf effects occus.

The best approach for sus_iainable resettlement might be early participation of residents. Their
participation in the planning phase of the project could promote a smooth implementation of
resetilement. '

(4)  Iavestment and Maintenance of Ol'l’ic_e Equipment

" Much hindrance, at present, is caused by communication troubles, poor transport and by
inefficient data processing and filing. Improvements in these areas might show a large return

on inivestment in office equipment and transport. Information is an important arm for officials
especially those who work for regulatory agenciés. For thern, the benefit of the investment

might bé unaccountable.






CHAPTER7 ACTION PLAN

Proposed WaLeT reésources devdopment plan toward year 2015, including descnphons of the
water supply and agriculture. projects and implementation schedu!es was described in
Chapter 6. In this Chapter the action plans for'the water supply sector, the agrrcullure
sector and laws and institutions séctor are ‘described in order to execute the projects in
accordance with those nnplemcntahon schedulcs over the ncxt twenly years.

7.1 Action Plan for the Watcr Supply Sector

Action Plans are formulalcd after selection from the proposed prcjccts in the water supply
sector, applying the following criteria:
1) Projects whose implementation is scheduled in the first 5 ycars of the 20 year
penod covered by this Study :
2) Projects serving hrgher pcpulatron
3) Projects which require longer périods for the study and design

Selected prOJects are Commencement of the Watcr Supply Pro;ect for Lusaka Urban Area,
including Northern Lusaka Production Well Project and Chongwe Dam Water Supply
Pro;ect and Gmundwatcr Devclopmenl Trammg Centrc Pro;ect

(1) Cormnencemcnt of the Water Supply Pl‘OjECt for Lusaka Urban Area

The Lusaka Water Supply Project is the largest in scale of the large urban water supply
projects and is given the highest priority. This project consists of Northern Lusaka
Production Well' Project, Chongwe Dam’ Water Supply’ Project and the Kafue Pipeling
Project.- Two proposed peojects, the Production” Welt Project and the Chongwe Dam-
Pro]ect are programrned in the first five year stage up to the year 2000.

Norlhcrn Lusaka Producuon Well Prcigg

The development potenlral of the: groundwater basm in ncrlhem Lusaka is cshmated at.
about 38 OOOm"’Iday and is barely developed at the moment. Northern Lusaka Production
Well Project, comprising - 50 wells of 20,000m fday pumpage, corrcspondmg 10 53% of the

development potcnhal and esumalcd to cost about 16 mnlhon USS$, is recommended. The
supcmsmg ministry in charge of water suppiy projects, the Mmrslry of Local Government

~ and Housing, and the 1mplcmentmg agencies, Lusaka City Council and Lusaka Water and

Sewerage Company, should commence this project 1mmédtately

Cimngyge Dam Water Supnlg Pr J ,g_t

Chongwe Dam is a multi-purpose dam pro;ect to supply domcsuc and industrial water and -
irrigation_ schemes Chongwe Dam Water Supply Project will provide 100 000m3lday
potab!e ‘water to the Lusaka waterworks. The ‘estimated cost for this project is 109.87
million US$ This project is promising as a new multi-purpose source devclcpmem
Feambah[y Study of this project should be commenced at an early stage by the supervising
ministry, the Ministry of Energy and Water Develr:)pment and lhe 1mplementmg agency, the
Depanment of Watet Aﬂ‘arrs R ; ‘ _ _



Financial Examination of Proposed Px‘biccts

The above two projects proposed in the action plan were examined ‘fegarding pmject :
wab:l:ty through financial interial rate of return (F IRR) They are (1) Lusaka water supply

system of which water source comes from northern wells (Northern Wells Case); and (2)

Lusaka water supp!y system of which water source ¢ome through Chongwe dam (Chongwe _

Dam Case). The ilems ase summanzed as follows:

Table 7-1  Financiat Conditions and FIRR of Pmposed Pro_;ecls
(Unit; US$ Miltion)

~ Item Norlhern Wells Case _Ch()ng\'\'e Dam Case
" Capital Investment Cost T 1575 169.87
Annual O/M Cost *1 0788 5494
" Revenne of Water Supply Sérvices ¥2 249 SN234
- Domestic Waler 67 o -~ 333
- Muai¢ipal Water 1. . 419
- Industrial Water L _ 9% . 480
FIRR {}b) ' - 100 . 52
Note:  *1 In addition, replacement costs such as machmefy and eqmpment in slauons are
- added in every 20 years.

" #2 Average water consumers are assuined as follows on the basis of the' prcs.enl waler

tariflf. 80% of consumers was assumed (o pay for their water charges.

Domestic water Average consumption volume Unil rate
Domestic water - NSliveapitarday . . K217/m®

" Municipal water O Usomfaditityday . K338 /m®
Industrial water 100 m*acility/day - K288 /m®

FIRR of the Nbrthem Wells Cése"was 1‘0 0%, .as seen. in the aBave table. ;1h:s- rate |

corresponds to ‘the rates of 8% ‘to 10% apphed by the World - Bank and : African
Development Bank, although it is less than market interest rates it Zambia. - Thus, as far as
the water supply services are managed under the present water tariff and the investment

funds are procured from the public fi nancmg orgamzanons such as WB and AfDB, the

project will be feasible from the financial point of view.

FIRR of the Chongwe Dam Case was 5.2%. The prolcct will not be feasxble from the
financial point of view, in the case that the project funds are prOcured even from the’ publ;c
financing organizations.  Although detailed countermeasurés may be discussed in the next
stage analysis of f‘eaSIbmty study, the following px‘oposals mutd make the projeCt acceptable'

as a viable projéct in the future.

(1) “approximately 40% (around US$44 m;l 10n) of lhe Capnlal mvestment cost is -

granted;
{2) aloan at an annua! interest rate of less than S 2% is available; and :
(3) water consumers have a willingness to pay of 25% higher charge for potable water

Actually, the above countermeasures could be mixed in the case that oné measure could not i
be applied fully !‘or the case. In any case,- these countermeasurcs are considered’ iqbe f

affordable. - v o RTINS

services.

At present LWSC has the followmg management prob!ems on lts watcr suppjy and SGWage;

1) Net worth is too small and excesswely rehes on long-term habnlmes for cap:ta!'

investment. At present, an interest burden seems to be relatively low but this

7-2




condition causes cash flow difficulty in the future when the repayment of loan will
begin.  Thus, LWSC would rathét increase nel worth as much as possible, which
compnses own capnal internal réserves and contribution in aid of construction from

 beneficiaries. In addition to that, the company should try to find favourable terms of
loans for suppicmenla‘l funds of construction. works

2) In 1993, the company spent the large amount of K2.37 billion for admlmstrame
expenses. This lies heavy on the ntanagenient. Thé heaviest component was bad
debtlosses. T hus, the company has to exert all possible efforts to charge water lanff
corfecily and to recover uncollected charges. :

3) The lmprovement of operation and maintenance is a key issue to keep the piant :
miachinery and piping network in'good condition. - This would extend their economiic
- lives and decrease not only OM costs but also depreciation of the facilities hopefully.
" 1t could make water tariff keeping low and steady. As a result, this management

: pohcy would get people 3 dependencc on the watcr supply system and fmaily recover
their rehance on the company ' :

To lmplement 1he aforesaid projects, LWSC has to 1mprove its own managemen: '
characteristics in addition to the favourable loans mentioned above.  For pursuance of the -

- projects, every body concerned to the projects including the central and local government,

LWSC and béneficlaries has to ca-operate to make the projects implement.

(2) ~ Establishment ol'Grou'ndwalcr Development Sysl"em

For the smooth implementation of the ﬁiiure groundwater development the promotlon
pmjects for groundwa{er development are proposed in the Master Plan for the water supply.
sector, The pro_|e¢ls are. compﬁsed of the Drilling Centre Projects and the Groundwater
Development Trammg Centte Project Priorily shall be glven to these pro;ecls _

Dnlhna Centre Prmcc_s

The ob;eclwe of the dnllmg centre is to promote the 1mplemenlatlon of groundwat:,r
development in whole Zambia, by increasing the capacity of drilling through the centre
established in each province. . The groundwater development plan proposed in the Master
Plan will be realised through these centre. The functions of the centre are: 1)Preparation of
drilling plan 2}Selecuon of well field 3)Drilling 4)Construction of water supply facilities
5)Improvement of existing well 6)Repair and maintenance of drilling equipment
7)lnslrucuon of rural water supply and so on. The dnllmg centre projects are summarised as
shown in Table 7-2.



“Table 7-2 Drilling Centre frbjeéts |

_ ai :pary, T: trainee) .. | Establishnient Sche.
Province | Town' Well Equipment § Rural/\V/ § Tblal Centic iNew Rjgs
ek Location i Drilling ~ iMaintenancg: Instructor § et
Lusaka  iLusaka P=2,T=16 | P=2, T=10{ T=% ':‘[‘—42 New
Coppcrbcll Ndola P=3, T=24 P=2,T=10} T=I4 T=56 1 New 2
Central Kabwe P=3, T=24 | P=2, T=10 T=20" | T=62
Nfwestern * {Solwezi P=3,T=M | P=2, T=10{  T=12 T=543F New 2
[Western  {Mongu P=2,T=16 } P=1,T=5 T=20 T=149 =
Southern  {Monze P=5,T=40 | P=3,T=15 | T=26 | T=97i _.
Ruaputa  {Manza P=3,T=24 1 P=2, T=10] - T=12 | T=534i New | 2
Northéern  {Kasama P=5,T=10 { P=3,T=15"{  T=20 | T=91i New :{ -3
Eastern: _ iChipata] | FP76,T=18 | P=4, 1200 § ~ T=28 I T=120f New ' 4
P=2,T=16 { P=2, T=10{ T=160. =62516 Centres] - 13 rigs

Wel Dnllmg(l,ZOO “ells/) ear),

Maintenance of Cenlre)

41.64 Million us$

-7.32 Miltion usS

e _ . : - i hear -
Income - - |Selling of Production Wells ('1?200 wellsfyear) C 1012 Millidn 158 hear
Selling Profit 6f Production Wells = 2.80 Million us$ /year. - lS years after the ¢enlre

Balance

establishment, fotat selimg profit Qf production wells and initial ¢ost will b¢ balance.

Groundwater Development Traininz Cen(re Prbiect

The objeclwe of the groundwater developmeni Cenire is to trin groundwater engmeers for

the smooth and effective lmplemenlanon ‘of the gmundwater development . projects

proposed in the Master Plan. The training ¢olirses include hydrogeology, well ‘drilling,

mechanics, rural water supply instructors and so on. This project is composed of three

phases.

and MEWD. Pro;ect descnptlon is summansed in Table 7- 3

The first phase of the project should be promoled in co-opération wnh MLGH




Ta’b!'e"i-S . Groundwater D'e#'elopment Training Centre

2o Hlems

: . Stage-1 - i Stage-2 - Stage-3
(1) Period _ 1996 1 1598 (3 years) - 1999 - 2003 (5 years) 2004 -
(2} Targets |- Eslabhshmem ol‘ Centre - |+ Trammg of Zambian - - Training of Zambian
ofStage |- lnmal Training _ 1 trafiersty Toreign expeits - trainees
: ' ~"Training of engineers” - e
(3)Job < Centre Establishiient >~ *|a) Trainérs - a) Trainers
g Desi:ﬁpﬁdn a) Construction of Céntre * |- 3long term e\pcns . - Qualified Zambian experds
. + -Building: 3.000m2 - Several short term éxperts | b) Trainees
b) Eqmpmenl Suppl\ Quahﬁed Zamblan staffs 470 mon. mom.h Zambtan
-2 rigs (DTH hpc) ce. - |b) Trainees . trainecs covering ‘
c) Slaﬂ‘mg : 470 mon-month Zamblan -Hy drogeolog} Course!
30 Zambian Staffs lrainees covering - 10 personsiyear
< [nitial Training > = Hydrogeology Coursé: (10 personshT X 1 oyele)
a)Obje\:més 10 personshyar - Drilling Course: ‘
-Training for Zamblan Staff| - (10 pesohsyrx | C)cie) 10 personsfycar
_ Feasibility Study of - brifting Coutsé: {10 personshT x 1 c\cle)
Northern Lusaka Well - 10 personsfyear = Mechanjcal Coursé:
<Fields . . (10 personshyr X 1 6ycle) 20 personshyear ‘
<Arrangement of OIM - Mechanical Cotrse: (10 pert 6 mon X 2 cycles)
system 20 personshyear ~« Village Instructor Course:
b)Trainers (10 per/ 6 mon X ZC)Lles) 110 persongfyear .
" § Foreign experis - Village Instructor Course: (10 per. Imon x11 c\cles)
* dispatched by consutiant 110 personsfycar
c}Trainees - - - - {10 per/mon. x 11 ¢ycles)
Zambian stafl w hoare ke\ :
. peisons in Stage-2
() Financial Stafus e ‘ '
{Cost) “}a) Initial Inpul a) ]muai lnpul a) Initial lnpul
: C 7 16400 nuilus$ 0.000 milus$ 00(}01111]115‘5
- Center Establishment 1 b} Opc.and . Maintenance .+ |b)}Opeand  Mainterance
14 300 milus$ 0.264 mil us$hr . 0263 milus$hr
-[mual’[‘rmmng S - : S
: 1,600 mil us$
b) Ope. and Maintenance
PRI LTI, BTN U F 0. 100 m‘ﬂ us$ . . | IS —
{Incone) . a)!mu:ﬂ mpul is to be donated a)Cosl for foreign I_ramers is a)O 094 ) u.s$fyr (200
5)0.073 mif.us$ through | 1o be doriated . us$/man.month) through
productlon wells completed | bYCost for spare parts: training charge
" in ipitial lralmng 0.164 mit. ussl)T istobe b)0.170 mil usthr
o | donated. - - threugh production wells
€}0.100 mil. us$/)r . completed in initial training
through production mells
SR ES SN m@ﬂ!ﬁ!ﬁéfﬂ.&@kﬁ!ﬁiﬂiﬂg
(Balance) - : | aYZambian Governnient bears} :
L 1 cost for land acquisition. | Levet - Level

| 6)O&M cost: 0.027milusShr

is to be born by Zambian

. Govenment



7.2 Action Plan for the Agricultural Sector

Investment for agricultural development should be made with the initiative of the privite

sector. The role of the govemment is to regulate, induce, encourage and support the
private sector’s investment in accordance with the national agncultural pohcy Although'
the Study proposes agricultural deve!opmem plan‘for crop producuon fishery and livestock:

breeding, the national food secunty relied most on crop production. . Invesiment for fishery
and livestock breeding development should basically be carried out by the _private sector.
corresponding to changes in standards or preference of the food consumpnon ‘of the people..
Supporting services by the govemment to the private sectof, such as the fish breedmg
centre project and the technical assistance programme to the field of veterinary science,

donated by the Government of Japan is important and should be promoted further. The
- most important subject for the Zambian agricultural sector is to establish drought resistant

point,. agncultural action plans are selected from the mlgatlon pmjecis applying the

following ¢siteria:
1) Economically feasible prqects (EIRR > IO%) which éenlnbule the economic growth
of the agricultural sector and are expected 10 be invested by private sectors

2) Projects whos¢ technical knowledge is accumulaled for implementation and

* realisation i is confirmed technically

3} Projects to 1mprove the regronal dnsparrty of income of farmers and food Balance

within the region
4) Projects contributing to :mprovement of the batance of paymems of the country by
production of export crops or materials for agre processmg mdustry

(1)  TImplementation of ASIP Rehabilitation Project

It is recommended to implement the ASIP Rehabilitation Project at the eastiest possible’
date. - This project is evaluated as high priority, because quick realisation of effect is.
expected. Rehabilitation of projects is recommended to be completed by the year 1999
within the first Phase of the ASIP programme. The Rehabilitation Project is composed of |
9 individual projects, t0ta1hng 267 ha of beneficial area. ~ The construction cost wili amount :

to 6.55 million USS. It is proposed to introduce double cropping of vegelables aiming at

peri-urban agricuiture.  Benefit of this Project is expecled to be 1.71 million USS$/year,

with average EIRR of 14%. - The features of each project are as follows y

- Table 7-4 ASIPRehahllriatlon Projeas. _ '
Project (code) Location |Afea| Cropping | * Facility | Cost*-| Benefit* | EIRR

“H(ha)| ’ - _ (Us$ [ (UsS million| - ¢o4)
. : : Ll ; - million) | pet annum)

1. Chipapa (N- 1) {Lusaka 10] Vegetable [Diversion Weirf 0.09 |  0.064 28.7:
2. Ipafu (M- 2) {Copperbelt] 80} Vegetable. |[Puimp, Pipetine] 1.66 | 0.513 | 153
3. Chapula ©-9) | -dito: | 60| Vegetable|  -dio- | 161 |038s | 121

4. BuleyaMatima (O-14)|Southern 57 Vegelable.] -ditto- .| 1.53 0.365 121
5. Siatwinda (0-15)] - - ditto - 22| Vegetable -ditto- | 0.61 | 0.141 116
6. Nakandabwe  (O-21)| -ditto- 10{ Vegetable.] - ditto - 0.28 | - 0.064 1.3
7. Makungwa (0O-28)|Eastern 5{Vegetable.] . «ditlo - 0.14 0.032 120
8. Vuu (0-30)] -ditto- 13} Vegetable| ~ «ditto- | 035 | 0.083 122

9, Lusowe - {0-31)] -ditto - 10} Vepetable.| «ditto- = | 0.28 | 0.063 11.3
Totat 267 . 655 1 17111 140

Note:  * Estimated a( market prices.




(2) Chongwe Dan Irr:g'uu)n Project

Chongwe Dam is pmposed for Lusaka Water Supply Pro;ect to be implemented in 1998

and C()mpleted in 2000. Since the Chongwe dan is close to the large market of Lusaka, high
value crops, such as vegetables ¢an be grown in the project. It will be neécessary lo
impleent the feasibility study in paraliel with the water supp!y pmjeet study. The Project
features, investment cost and EIRR are as follows:

: Chougwe Dani Trrigation Project

. Beneficial Area:  810ha
Beneficial Farm: 400 firm hovses
Faciliies: ~~ Intake Pump (Q= =0.81m’/s, H=100m)

Papcllne (L=10km)
Furrow Irrigation for Vegetables and
Drsip lsrigation for Flowers

- Investment Cost : -US$ 34.74 million .
-, Crops : R Vegctables (70%5), and Flowers (30%)
EIRR: . 10.5% - ,

3) Implemcntahon of Zambezn Left Bank Floodplam Rice Irrlgauon Pro;ect

Westem prownce is the feast developed provmce fori lrngallon development due to distance
from large markels although there is high water resources potenl;al in the form of the
Zambezi Rwer Itis propOSed to start the Zambezi FI()odplam Rice Irrigation Project
(deﬁned as P-23) with 1,500 ha to be 1mplememed in the Left Bank Floodplain by 2005.

“This represents half of Ihe total potential area of about 3,000 ha in the left bank flood plain,

because hydrol()glcal observation wilt be necessary to idéntify the maximum potential area.

_Re!atmg to this project, verification study has been conducted by JICA. “The construétion

cost is estimated at about 19.47 miltion USS$, with a beneﬁt of about 4.35 million US$
anoually with rice double cropping. ‘EIRR is estrmated at about 10 3%.
The Projecl features are outhned as follows:

- Zam bezl Fln)odulam Rice Irngatlon Prmect

© Beneficial Arca: 1,500 ha (field reparation: L, 500 ha)‘
‘Beneficial Fami: 1,100 firm houses

Facifities: ©~ Intake Canal : “Iskm
. . Land consolidation: 1,500 ha
‘ - ~LowLift Pumps:  3.02m’s
: :_hweslment Cos: - US$ 19.47 niillion .
Crops  Wet Season Rice 1,500 ha
~ Dry Scason: Rice 750 ha Vegetable 750 ha
EIRR i 10.8%
s Laﬂd o“mership sh0u1d be SOIved for smooth pro_;ect :mp!ementatmn '

(4) Fman(:lal Examination of Irngahon Progecls g

The's above thiree eategones of prOJeeis proposed in the acnon plan were examined regardmg

project viability through: financial internal rate of return (FIRR). They are (1) ASIP
rehabilitation projects; (2) Chongwe dam isrigation projeel and (3) Zambezi [efl bank flood
plain ice irrigation project.  The items are summarized as follows:



Table 7-5  Financial Conditions and FIRR bfPr'o‘posed Projects

llCm . o ‘ ASIP Rehabﬁx- _ Chongwe Dam~  Zambezi Rice
' s ‘ ~__taion Piojects * Trrigation Project” Irngalmn Project

Capltal Tnvestment Coat (USS$ Million) - 6.55 T3 3894
Annual O/M Cost (USS Miltion) *1 - - 017, : - 0.81 R 7/
Révenue of Water Charge*2 (USS Mitlion) 043 7 461 107

- Irrigation Water (Million m*/ycar) 328 oL 996 - 8745
- < Unit Water Rate (Kwacha/m®)*3 80 282 49
FIRR, (%) . 04 74, L 100

Note: *1 In addition, rcplaocmcnl cosls such as machmery and ﬂuapment in sfations are
added in every 20 years. -

*2 A product of unit water rate and annual watcr consumptmn volume |
3 Unil waler rate was estlmated on the basis of a capacity-to-pay of beneficial farmers.
These values were estimated in Section 6 2 of Supporting Report Part-1 'ImgaUOn

FIRR of ASIP rehabilitation projects mcludmg nine SChemes was 0.4%, as seen in the above
table. The project will not be feasible from the financial point of view, in ‘the case that the
project funds are procured even from the public financlng organizations. " The following
countermeasures would be nécessary to. implcmenl ASIP schemes. (1) To enlarge an
irrigation land area for a-farm household, so the household ‘would pay more water chargé
because of ifs capacity-to-pay increase. (2) To procure a construction fund of either grant
or loan with terms of almost no interest rate.  In fact, MAFF is going to implement a part
of ‘ASIP projects by means of procurement of no interest toans through- inteinational
financing organizations. Anyhow, the céntral go\.remment has to make an ‘éndeavour to
accOmphsh ASIP projects by the target year by means ofvanous countermeasures including
the same kind of ﬁmd procuremenl

FIRR of the Chongwc dam 1mgat|on pro;ect was 7.4%. The project will have some
difficulty from the financial point of view, even if the prOJect funds are procured from the
public financing organizations. Although detailed countermeasures. may be discussed in
the next stage analysis of f‘easnb;hty study, the fol!owmg proposals could make lhe project
acceplable as a viable project in the future.

(1)~ approximately 15%~20% of the capital Snvestment cost is gréﬂtéd
(2) aloan at an annual interest rate of less thart 7.4% is available: and
(3) water consumers have a willingness to pay of 25% higher charge for potab!e water.

Since the unit water rate was set at the highest level taking capacity-1o-pay of beneficiaries

into consideration, it would be difficult to augment the water rate.  Accordingly, the above
two counterméasures or the both measures combmed togelher might be effeclwe for the
implementation of the project. :

FIRR of the Zambezi left bank ﬂood plaln rice 1mganon pmJect was- 10, 0%. ‘This rate
corresponds to the rates of 8% to 10% apphed by the World Bank:and African
Development Bank, although it is less than market interest rates in Zambia. - Then, if the
water rate is kept and the investment funds -are procured from the public -financing

'Vlew

organizations such as WB and AfDB the pro;ect w:ll be feasible from the fi nam:fal point of




1.3 Institutional Aenon Plan

'The Master Plan for lhe msmuhonal |mpr0vement descnbes recommended Iegal
‘arrangement and the - direction of re-organisation in long term and recommiended
‘organisallonal structure to remedy the current problems and to correspond to the future
_ reqmrements for the sectos. In the action progiamme for the institutional improvement,

actions o be taken for rmplementahon of the secommendation as well-as proposed projects
in the Master Plan.:

Action plans:ar’e selected appiying the following criteria.

1) ]mplementatlon of the proposed .projects’ as - well as proposed institutional
improvement programmes might incur huge costs with much time of staff. = Once
“implementation commiences in a wrong way, it is 1mpossnble to cure, or fatal lossés
‘mlght occur to the nation. - Thus the following action plans are selected:
- general preparation for the 1mplementauon
- plans corresponding to éxpanding needs in water supply sector -

2) Implemematlon of projects proposed in the Master Plan and future water résources
management will definitely require many capable staft armed with well developed
information system. - Human resources development and information system
development will 1ake long period of lime.  The implernentation of ihe following

- action plan should start immediately.
- formation of human resource deve!c:pmenl programme and its m‘rplementatmn
- database arrangement

731 General Preparahon for Implementatwn of the Pr0grammes

(1) Progranmle Management and Gener'\! Co-ordination

- Since the msmu!lonal tmprovement recommended in the Master Plan and are related to the

many sector of the Government, mutual discussion or consultation among the sectors, as
well as the strong initiative of the prime inslitutes; mainly DWA/MEWD for Water
Resource Sector, Water Sector Developnient Group. (WSDG) for Water Supply and
Sanitation Sector, and ECZ/DNR for the Conservation Sector. Because of the close inter--
relation among the recommendations in the Master ptan, general co-ordination would be
necessary by !eadershrp of rhe Minister or the Permanenl Seeretary of ihe MEWI) staffed
with DWA. SO . co

(2) Hotclmg Inter—nmusterlal Mee(mgs Attended by the Relevant Organs with
" Initiative of the Responsible Body

Because of the wide relevanee of water to many soelal and economic actwntles and because

~of the close relation among’ the three sectors, managemént of each of the sector

programmes should be’ made - with -mutual consultalion with the other sectors. Inter-

~ ministerial meetmg would be inevitable for concurrent operations for the implementation,
“white initiative of the responsible organ of each sector is necessary for ﬁrm management of

each of the three sectors.



Inter-ministerial meetings should be held regularly, chaired by the leaders, of the respective
sector. Two levels of the meetings should be recommendable; the upper level - participants
of relevant dircctors, preferably chaired by the Permaneat Secretary, for policy formulation,
and the lower level - panicipa'nts of related section mahage'r’s chaired by the Director of
DWA for concurrent or joint operation of the rclevanl entities. The Steering COmmntee and
lhe Techmcal Committee for this Study could be a model respecuvely

PamClpauon of local authormes and -the NGO’S as well as lhe opmlon leaders or the

community leaders of the field shoutd be encouraged for equxtable development as the'

subject requ:res

(3) ' Formulation of Procedures of Re-organisauon

Aﬁer the responsablmy assngnment the retevant enlmes for mlplemenlanon of the re-
organisation of the three sectors, detailed capacity assessment of the existing bodies should
be carried out. Preparation of job description of the and human tesource development
programmes should be followed for each sector with an assistance of human resource
specialists.

- Followmg sequence can be recommended

- to prepare inventory of necessary tasks _

= to identily procedure for lmplementatlon of each task - :

- to ideatify monitonng procedure to secure equilable performance of each task

- to group works in the¢ above procedures into c!uslers which enables effective and
efficient implementation of afl tasks :

- to allocated works to each operational and regulatory enntles

- to assess required resources, such as staff by types of spec;aliy and grade and
finance

- o prepare training programmes of staff, extension’ ofticers and other parnclpams ‘

- to identify and prescribe required regulations, and standards or norms

- 10 prepare proposal for training and ré: orgamsatmn or staﬁ‘ lransfer and

© subsequent oﬂlce arrangcment '

7.3.2 Formutation and Implementat:on of Trammg ngrammes

Implementation of pro;ecls proposed in-the Master Plan on the consequem operat{on ‘and

-maintenanceé will réquire huge number of staff. The fo!lowmg two types of training wilt be
necessary. The Human Resource Development Secnon in the MPWD as proposed in
Section 6.7 should be urgently established. ‘

1) Training. of Core Staff: for the implementation of ‘new. types of pro;ects and
programmes, for the staff for policy. forntulation and:: promouon of the
enforcement, or training of trainers

- 2) Fraining of Staff for Projects and’ PrOgrammes Implemenfatlon.. for rapidly
growing number of staff for the operanon and mamtenance e$pecrally for water
supply projecls

K
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. (l} 'I‘raimng ol‘ Core Stal‘l‘

.The ain measures for the training of core staﬂ WOUId be dlspalchmg the staff to foreign
. countries. The Human Résources Section in MEWD or other relevant section should collect
 information ‘on - training. courses offered by foreign countries, and seek any chances to
- promote the trammg of the core staﬂ who will tufnto be trainers for the training mientionéd

below.

(2) Trammg of Staff for Pro;cc(s and Progmmmes Implementatlon'

.Masswe trammg would be necessary for water supply and samtatlon sectlor in order o

realise decentralisation. Formulation and management of the training programmes should be

~ the responsibility of the national level, while, after “train-the -trainer’ courses conducted by

the national level, tfammg activities for residents could be extended by local authorities.

< Preparahon of training materials; not only for ‘train-the-trainer’ courses but also teaining for

residents should be prepared by the national level with co-ordination wnth relevant sectors.
For urban scheme, “Urban Restruciuring and Water: Supply Pro;ect” financed by the World
Bank will include training of substantial numbers of staff in targeted local authorities, The

MLGH should formulate and conduct the training programme for managers-and. slaﬁ of

municipal schemes to extend the training to other local authorities with achievements and
lessons gained through the Prolect :

~ Currently, around 10,000 boreholes are esumated to be drilled in rural areas throughout the

country. The Master Plan proposed the deveTopment of around 20,000 boreholes, which

“will make total of 30,000 boreholes by 2015 in rural areas. Rural water supply heavily

depends on groundwater, and a great deal of support for the developnient would be highly
necessary by focal authorities and the national Government. It could be estimated that each
of the 51 districts should -have 5 - 6 drillers or staff, or around 300 in total would be
necessary for the groundwater development while the Dn!tmg Section of DWA has around
20 drillers or staff at present

When mc!udmg tramlng reqmremenl of tesndents ot leaders of the managmg communities of
rural water supply project, the needs could be huge. Establishment of training programme
for implementation of rural water supply and groundwater pmJects would an urgent task. A
major arrangement by DISS (Department of Infrastructure and Supporling Services of the
MLHG), Chalimbana Local Government’ lnsmute and - DWA should start as soon as
possible, preferab!y with foreign assistance. . -

To prepare training programme f‘or lhe trame:s gender issues should be included as a

- subject to promote awareness ‘of the issue by the trainers, so that the issues bé taken into

account in preparation of training programmes for residents in order to enhance the
sustainability of the projects because most of domestic water is taken care by women. Time
and places of training coursés for residents should be carefully arranged so that women can
pammpate wnhout hmdrance or hesﬂalmn

-7 33 Dfutabase Arrangement

: L , _ _
As c!anﬁed 1hroughout the Study, formulanon revisions and enforcement of equltabtc
water resources development plan or policies for the resources management, as well as



effective and efficient planning and implenentation of projects or programmes require
various and much information, which can be obtained through the analysis of data and
tecords collected over long period. Database arrangement should be started immediately.
Database arrangement. can be “started with the - maintenace “of “database or - collected
information provided through the Study. At first, the data on “Demand Model” “Potential

- Model”, and “Consérvation Model” as illustrated. in Figure 7<1, should be well collected and
filed, physicatly or électronically. Checks throughout the ﬁlmg and iriput are necessary for
relrable and eflicient arrangement of the database.

Currently, data on the resoucce, such as water nght records or dramngs of the exislmg'

water facilities, have been scattered and some parts might be lost. There mrght be drsorder
in measunng methods or rtems recorded in the exrsung ﬁres

Prcscnbed procedures in the form of mslmcﬂon or ‘manual, for data col!ecnon or
measurenient would be necessary to be prepared regarding units,: measusing manner and
sampling method and data format, etc, from: the beginning, for effective analysis of the
- historic or comparison of geographxcal vanauons " The database should be arranged by the
niver basin. The database system should be flexible for expansiont and transaction among
sub-systems” in order to meet the future requlrements for more $ophlstlcated and
: mmprehensrve management of the sector

1
I "
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- Figure 7-1 Cdmpos'ilionof Water Reéotlrces Man.a'gemen-t ].)_ataba.se‘

7.3.4 Preparauon I‘or Re—slruc;urmg the Water Supp!y and Samlauon Sector

The approach for the re—structunng can be dmded mto to ways one way for munlcrpal

water supply and sanitation services and the other way for rural water supply. Even though
the principles to be apphed would be same, the approaches could be drﬁ‘erent f‘rom one

another.

v
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(1) Enactmen( of a Fundamenlal Law on the Water Supply and Samtatlon I'or

Mrrmclpal Servlces

Aﬂer formulation of the polrcy on fe~slmctunng of the sector a fundamental law should be
stipulated, including the following acticles, with subsrdnary legrs!a!rcm which provrdes detarl

figures, instruction, or guidelines, for the execution of the scheme

- reéponsrbrlmes of the nauonal GOVemment and tocal aukhonhes
« “water quality of effluent standards from treatment plants
- design ¢riteria and standatds of the facilities
e executmg bodies and licence of the scheme
- criteria and procéduré foi lrcensmg
- mspecnon before commission - -
= 'respOﬂs:blllties of executmg bod:es such as stable supply of the service
- monitoring and inspection of water or effluent quality
- reports to the regulatory organs such as those on operahon recOrds mctdents and
‘ _ accounllng, ele.
"< supervision, orders, instruction or recommendauon by the regulatory organs
- procedure, licensing and recommendat:on on tarifY setting
-+ financial and ‘other support,’ such as promotion of research by the cemral
Government

‘{2) 3 Preparauorr of Prescnhed Procedure oit Rural Watcr Supply S¢heme

Rural water supply prolecis require -a’ drﬁerent approach from those for urban’ areas.
Sustamabmty is ingvitable for the implementation and expansion of rural water supply
projects. For sustainable development of the projects with limited financial and human

_resources, prescnbed procedure for rural water supply projects would encourage effective

and efficient expansion of the project pTanmng and implementation.

Residents’ participation, especraliy that of women, is mdrspensable for a sustainable
development of rural water supply scheme. To e¢ncourage residents’ partrcrpauon
pariicipation from early phase of projects is found to be effective. For promotron of
residents’ participation, guidelines for the 1mplementauon of rural water supply projécts
should be prepared, preferably preséribed in the form of instruction by the competent
director. A model procedure of rural water supply projects is shown in Table 7-4. Required
support in the table should be provided by local authorities and the national Government,
mainly NWASCO (National Water and Sanitation Council) or Depariment of Infrastructure

‘and Support Services (DISS), recently established in the MLGH.

Gradually, involvement of local authorities and the central Government should be reduced

to a limited level, such as spare parts provision which the communities will purchase, other
- technical supports, or support in drought occasion, monitoring the achievement of self-
- sustainability together with” communities, while evaluation of the project should be

conducted with an initiative of local government and DISS, some five years laterafter the
commencement of the project, to leara lessons for the future programming and to identify
recommendations for continuous management efforts by the community.



Since wells or boreholes are the centres of the community, other community development
programmes, mainly those for public health improvenient or for women's association, could
be converted into the water supply scheme. Training and diffusion activities could be jointly
conducted with ¢o-ordination of relevant sectors, - L _

(3) Standardisation of Equ'i'p'nien_t'an'd Facilitiés, Service and Trealméht Level .

As listed in the above and the table below, standardisation of facilities and equipment,
suitable for the local conditions of Zambia, is one of important role of regulatory bodies for
the increase in spare parts availability, and for equitable and sustainable operation and
maintenance. The standards would be finatised by the NWASCO (National Water and
Sanitation Council) with drafls prepared by the Technical Standards Commiltee of DWA or
DISS, supported by the University of Zambia (UNZA), which is currently studies
standardisation of hand pumps and promotion of local production of their spare paris, or the
NCSR. : e

Service standards for water supply and sanitation, which have close relation with cost
incurred for the service, cost recovery and affordability. of consumers to pay, should be
provided with a few options in order for the operational bodies, such as the CU’s
(Commercial Utilities) or local authorities to allow their own choices to meet their local
needs. -

Treatment standards are heavily dependent on the water quality, poluting conditions and

the environmental standards of the basin. Standardisation should be conducted with close
co-ordination with the ECZ and the NCSR as well as the relevant entities mentioned above.

Tl




Table 7-6  Model of Rural Water Supply Project

Phase Activitics Residents’ Participation}  Required Su ppon
Survey . Preparallon of inventory of the - Start of discussion | - Standardisation of
~existing facilitics - Awarcness on equipment
- Survey on local natuzal conditions projects - Promotion of Tocal
- Survey on water use and demand - production of
- Social survey of communities -1 equipment or spare
"« Economic survey of communities - %3“; dination with
- Survey on local public health T d c?n 0:, ;2;:&25““
Planning | -Type of source or intake - Discussion and - Promotion of spare
& - Location of facilities agreement parts availability
Design © | -Design of facilities + Awareness on - Co-ordination with
' - Operation and maintenance plan Owner-ship donor agencies
- Responsibility allocation - Establishment of
- Implementation plan :ggsnagmg comimit-
- Training programmes - Fund raising
Conslruc-| « Construction - Contribution of - Co-ordination with
tion - Installation of equipinent and tabour force, donor agencies
facilitics . materials, accommo-| . Finance for capital
- Construction of auxiliaries dation or meals investment (wholc
‘ - : _ of pariiaily)
Operation} - Operation, maintenance and repair - Management by the | - Provision of patrol
& - Training én operation and mainte- commiltees services for mainte-
Mainte- nance, publi¢ health and other nance and repair,
nance | community development inspection of water
qualily, el¢.

- Training of #esidents
and extension officer
for the pateot serv-
ices

Monitor- | - Progress and attained bencefils - Discussion - Co-ordination with
ing - Effectivéncss and efficiency donor agencies

- = Jmpacts Assessiment

- Problem identification and neocssary
counlenneasures

- Change o the original plan

- Additional training

- Repont

{Source: *Technolegy and Development”,

Vol 10, No.1, April, 1994, JICA, modified by the Study Team)
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CHAPTER S RECOMMENDATIONS

{1) Implemenlatlon of the Water Résburces Development Plan

“ The Master Plan proposes water 1C50Urces deve!opment projects mainly for water suppiy for
‘domestic and industriat use and for the agncullural sector. For other sectors, dévelopment
- policies. are propoéed from the viewpoint of water resources devempment based on the

analysis of the present status and future projection. Socio-economic development plan,
regional develapment plan and individual sector development plan related to water resources
development, such as power development plan, or transportation and road network
development plan, as well as the infra-structure developrent and project plan in the retated
sectors should be planned taking into account the proposals from water resources
develOpmcnt p!an

The pmjects for water supp!y for domesuc and mdustnal use and for the agrlcullural sector
are planned for three scenarios of the future socio-economic framework, such as population
and GDP.: These three scenarios give the maxitm, medium and minimum water demand
projection. Water demands in the range between the t maximum and the minimum will surely

‘occur, and it will be abso!utely necessary 10 -meet the demands with construction and

extension of water facilities, in order to allam beuer hvmg standards for the na!ton and stable
cconomic developmenl . . ,

(2) Rewew of Water Resources Development Plan

Proposed water resources development plan is formulated based on the projected population
and GDP increases, for 20 years towards 2015, Socio-economic development plans are
normally formulated every five years with projections of population and target econontic
growth, Water resources development plan should also be reviewed every five years, if
necessary, using these revised pro;echons _

Water supply in the Lusaka urban area, whlch is the political and economic centre of the

- country, is estimated to require a large volume of water to be conveyed over a long distance,
-45km from the Chongwe Dam or 50km though the Kafue Pipeline. The conveyance facilities

from the dam are estimated to cost 24% of the construction cost of the project, and the

~ conveyance facilities from the Kafue River will cost 33% of the project construction cost.

Construction cost of conveyance facitities for the two projects will reach US$ 134 million,
comprising 13% of the total construction costs of the proposed water supply projects. The
construction cost of the water conveyance facilities for both projects corresponds to 4% of
Zambia’s GDP in 1993. People or industsies might move to other places, seeking cheaper
water. When the city planning of Lusaka is revised, the water supply projects should also be
reviewed.

(3) Implementation of the Action Plans

“The Action Plan proposed in the previous chapter shows the action necéssary to be faken now
" for-smooth and steady 1mplementahon of the projects proposed for water supply and
-~ agricultural development in the Master Plan. Successful implementation of the projects
proposed in the Master Plan depends on the achievement of the Action Plan. The ActionPlan .

should be immediately commenced and comp!eted



(4) Financing the Cost

External debt of the country in 1992 reached USS 7 billion, and corresponded to double the

GDP in that year. Reimbursement for the debt in 1992 amounted to US$ 360 million and the
debt service ratio was over 28%, considerably surpassing the dangerous line 0f 20% set by the
World Bank. At present, borrowing from foreign countries would be difficult. In 1992,
Zambia received US$ 1.13 billion foreign assistance, with grants of US$ 790 million sharing
69%, and loans of US$ 350 million sharing 31%. This breakdown is typical and grants
averaged 73% over the last six years compared to 27% loans. Under the present conditions,
the projects should be implemented with grants. - In the future, however, implementation of
proposed projects by borrowing should be promoted as sbon as possnb!e by reducmg external
debt with the achievement of stable economic growth.

(5) Encouragement of Public Aw'lreness of Bcnel‘clary to- Pay Prmclple and of
Saving Water

Construclion costs for water supply projects and for the agricultural sector are estimated as
US$ 1,010 million and US$ 1,521 million, respeclively, in the Base Scenario-Agricultural
Expansion. Even though the Goverament is responsible to obtain the finance, cost recovery
for water supply should be promoted to secure funds through revision of water tanffs and
improvement in collection. Saving of water will reduce the demands, resulting in an overall
decrease in project costs. Public awareness of Beneficiary-to-Pay prmmple and on Saving
Water should be encouraged. :
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- Appendix-A

List of Advisory Commiitlee Members

1) Akira HASHIMOTO

2)  Noriaki SHIOJIRI

3)  Hisaya SAWANO

, Name Organisation
- <Chairman>
Takeshi KADOMATU River Bureau of The Ministry of Construction
<Members>

Agricultural Structure
Improvement Bureau of The Ministsy of
Agriculture, Forestry and Fishery.

Kyushyu Regional Office of The Ministry of
Agriculture, Forestry And Fishery.

Tohoku Regional Construction Bureau of The
Ministry of Construction
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Appendix-‘B List of Steering Committec Members

Name

Title, Organisation

<Chairman>

3

ROMANCE C. SAMPA

<Members>

1) RB.KHUTI

2)  M.SOKO

MULELE

4) MUDENDA

5) - G.B.CHIPETA
6) DJ. MBEWE

7y MWANSA

8) P.CHIPUNGUU
9) M. BANDA

10) S.C.BANDA
1) G.A.C. KHONJE
12) M. ZULU

13) NIC.J. MONEY
14) L.BANDA
- 15) .J. MBOMENA
16) MS. MWINGA
17) NICHOLAS KATANEKA
<Secretary> '

V.N. KASIMONA

Permanent Secretaty, MEWD

Acting Director, DWA

Director, Economic & Technical Cooperation, NCDP
Director, DOA, MAFF

Director, DOF, MAFF

Director, DOM, MOTC

Director, DOE, MEWD

‘Managing Director, ZESCO

Director, NEC, MENR

Director, DNR, MENR

Senior Research Coordination Officer, NCSR

Commissioner, DTCP, MLGH

Commisstoner, Dol, 'Min_r

Direblor, DGS, MOM

Director, DOI, MOCI |
Deguty Director, Medical Services Primary Health Care, MOH
Legal Counsel, Legal Section, NEC

Director, National Heritage, Conservation Commission, MOT

Acting Chief Engineer (Water Resources), DWA, MEWD




Appendix-C  List of Technical Committee Members

: Name Title, Organisation
<Chairman>
R.B. KHUTI Acting Director, DWA, MEWD
 <Members> :
1) V. KASIMONA AclinglCh'i'ef' Water Engineer (Water Resources), DWA,
MEWD
2) 0. SANGULUBE Sentor Hydrologist, DWA, MEWD
3)  J.KASONDE Scientific Officer, NCSR
4) N.B.MWANSA Hydrologist, NCSR
5) WK SAKALA Agro-Meteorologist, DOM, MOTC
6) IM. AKAYOMBOKWA  Chielf Land Use Planner, DOA, MAFF
7 C.MAGUSWI Chief Fishery Officer, DOF, MAFF
8)  F.MUSHIBWE Economist, NCDP
9) C.G.MUDENDA Economist, NCDP
10) LH.M. ZANDONDA Inspector, NEC, MENR
11) 1 CHISHIBA Inspector, NEC, MENR
12)  ANGOLA Senior Planner, NENC, MENR
13)  EM. MUWOWO Assistant Commissioner, DTCP, MLGH
14) C.MWASILE Hydrologist, ZESCO o
15) CHISANGA Senior Health Inspector, Primary Health Care, MOH
16) J. MABUKU Senior Geologist, MOM
17) C.MUYUNDA Metallurgist, MOM
18) ‘L.H. HANGWELE Economist, Doi, MOCI
19) J.C. WAKE Project Manager, ZNTB
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