CHAPTER8 CONCLUSIONS AND RECOMMENDATIONS
8.1  Water Quality Sampte Collection

Encouraging the more regutar testlng of watér qualities in Zambia should be an tmportant
part of the Master Plan. This will require bu1ldmg on the developing network of aid
supported DWA regional laboratories as well as instituting the regular samphng of all
streams as part of the national stream gauging programme. The stream gauging teams have
atready been used in this role during the 1994 Dry Season survey. They offer the real
advantages of having available transport and a repular programme of regional visits. They
are also becoming more intefested in quality issues as, in some parts of the country, the
casily developed water resources are becoming committed and a greater effort needs to be
applied to next stage of reducing pollullon loads. Intrcducmg Hydrographic Branch to this
work will also be a good example of using the best peOpIe to colleet and analyse samples
rather than selting up competing networks. Accordmgly, it would be in ECZ’s interests to
contract DWA Hydrographic Branch for the monitoring of drainage returns.

8.2 Zambian Water Quality Laboratories

One conclusion from a survey of water quality Taboratories in Zambia is the need to improve
the staffing and equipment levels in all Zambian water laboratories. A hierarchy of
capabilities needs 10 be encouraged with say the NCSR laboratory éxerc;smg a quahly
control role, and the other laboratories being subject to regular quality control mspecnons

The international aid programmes have already been active m this area and this involvement
should be further encouraged. :

8.3  Water Quality Tesling

As the first steps in the adoption of new and tougher guidelines for Zambian water quality,
all water testing should be for an expanded list of parameters such as those in the already
referenced Australian Guidelines. The results of this new testing should be added to the
planned DWA water quality dala base as should the best of the historic quatity records.

8.4 Long Term Water _Qu‘alit.y Record

The Lusaka Water and Sewerage Corporation should be encouraged to continue (with
hopefully, increased frequency) the long term Kafue water quatity record at olanda. Any
new testing should concentrate on the measurement of nutrient levels as a preliminary sludy
to planned investigation of weed growth and algal blooms.

8.5 Introduciion Of Ecosystem Guidclines

The introduction of any new water qualﬂy gu:delmes should be a DWA responsabllny
During the negotiations with -authorities and industry, the DWA should brief both NCSR
and UNZA to provide working papers on selected quality topics aiid to relate world wide
research findings to Zambian conditions and to otherwise act as a technical adviser to the
' Department. The setting of receiving water standards on a national basis is thus to be taken
as a water resource issue not a pollution matter which otherwise would correctly belong
with the ECZ. It is recommended that the Australian aquatic ecosystem ‘guidelines be the
starling point for the assessment of new Zambian figures. :
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8.6 Scdimentation Effects In Storages

As advocated in Section 5.11.4, regular sediment sampling should be re-intreduced for the

smatler Zambian catchments and silt sections should become part of the regular monitoring

of all storages.
8.7 Initial Environmental Examinations

While limited at present, the programme of TEE’s has confirmed that the best of the likely
storage developments suffer from no “fatal flaws”. The draft terms of reference for the
special studies needed to support the feasibility study’s EIS programme will require effort
by design engineers, social planners and water scientists. This EIS work will be limited to
those projécts that clear the technical feasibility and economic justification burdles. The

draft terms of reference should be reviewed by the Assessment Section within the

Environniental Council of Zambia.

$.8 Environmental [mpact Assessments

The environmental concerns commionly associated with crilicisms of water storage
developments dusing the 1970°s such as large reductions in productive agricultural and
grazing land, efiects on fish migration, displacement of native peoples, encouragement of
disease vectors, draining of wetlands and the consequent reduction in biological diversity
are all acknowledged and shall be addressed as the selected developments sun their project
cycles from goals and “objectives, agreed actions, evaluation and justification, field
investigations and thus to concept design, detailed design and finally to construction. This
careful attention to enviconmental concerns has become an important and routine part of
project design in the 1990°s as has the use of a range of specialist scientists to report on the
real environmental impacts in project terms. The 1EE’s included in this report are the first

steps in the eavironmental assessment and impact mitigation process.

o



Appendix 1
Appendix 2
Appendix 3
Appendix 4

Appendix $

Appendix 6

Appendix 7

APPENDICES

BIDHOSIAPHY ..ottt e Q-App.-1
Summary of Zambian Water Capability ........ccoooviiii i, Q-App.-2
Postal Survey of Zambian Water Quality Laboratories.................. Q-App.-4
Zambian Drinking Water Quality Guidelings. .......... R R Q-App.-6
Australian Water Quality Guidelines

for Fresh and Marine Waters, 1992 ...........ccciiivivincniien . Q-App -16
Japanese Environmental Quality Standard, 1970............................ Q-App.-18

Lower Kafue Long Term Water Quality Record............................ Q-App.-20



 Appendix 1 |
| Append:xZ ;'Summary oféambran‘.Water
o -;Appendtx 3
3 _t: ;' Appcndlx 4

: .TAppen_dle::lr
AR ] For Presh aud Mar:ne Waters 199
 Appendit '5-;'-“;';
© Appendi 7 L

g ’_B:bhography

;"'I'Postal Survéy onamblan Water Quahl't" Laboratoncs

o _?amb,an [)rmkmg Water Quahty Guidelmes i

Austrahan Water Quahty Gmdelmes '




APPENDIX 1
BIBLIOGRAPHY

AKAYOMBOKWA, 1.M. 1985, “Design of Conservation Systems for Erosion Control”,
Land Use Branch, Department of Agsiculture, Lusaka, 1985.

ANZECC, 1992, (Australian and New Zealand Environment and Conservation Council),
“Australian Water Quality Guidelines for Fresh and Marine Waters”, November 1992.

CHITI, RM., 1991, “Erosion ~Hazard Map of Zambia, Explanatory Notes”, Soil
Conservation Section, Department of Agriculture, Lusaka, 1991.

GRZ, 1965, MiniSt'ry of Lands and Natural Resources, “Natural Resources Handbook, The
Fish-and Fisheries of Zambia”, compiled by the Game and Fisheries Department in
association with the Natural Resource Branch, Ndola, Zambia, 1965.

GRZ, 1990, Natural Resource D'epartmeht, Zambia, “The State of Environment Report of
Zambia”, Lusaka, April, 1990.

IWUGO.K.0, 1976, "The Pcesent Status of the Water Pollution Problems in the Kafue
Township Area”, Zambian Journat of Science and Technology, Volume 1, Number 1, 1976

KASONDE.J M., 1993, “Water Development and Environmental Challenges”, a paper
prepared by the National Council for Scientific Research and presented at a workshop for
the Development of a Water Policy, held at Livingstone in October, 1993

"KASONDE.J.M, 1986, “Kafue River Pollution Studies - Surface Water Quality”, NCSR,

June, 1986 :

LUMB.A, 1983, “Pollution Monitoring in Zambia and Future Planning”, a paper prepared
for the First National Fair and Symposium on Scientific and Technological Research for
Development, held in Lusaka in May 1983, by the Environmental Research Laboratories of

' NCSR, 1983,

MWIINGA.C, 1990, “Pollution in Kafue River on the Copperbelt”, NCSR, August, 1990,

ZCCM, 1993, “Zambian Consolidated Copper Mines £.d, 1993 Annual Report, Lusaka,
1993.

Q-App.-l



L),

APPENDIX 2

SUMMARY OF ZAMBIAN WATER CAPABILITY



[eaidoroussoeq 25RIoMIS .
DU [RORUIYD/TERISAY SQEMA T pue sarddns onsawo(] My TOUNO7 K310 SMINY
Teordojouaioeq _ _ - dfriames _ - )
PUR [2OTWAYD/[RIISAYJ TeMTY I pue sorjddns snsswo(] 2IODN [uno) ALY BOPN
: ) 86108 _ : -
Testojoualoeq X0g Od 600192 afeIomas "07) 95RIoMSS PuR
PUB [eonusys/eaiskyd 193 ‘oMo & SN pue satddns onsowo(] eyesny  Alddng Jatem edesn
. : oo6LLTE L VZND
reoidolowaieq xog Od ‘12Z€12 ‘qeT SupesurSuy
PUB [2ORIIYD/TeoISAYJ 191 92597Y2S M\ 3Q exesny [EIBAUUOSIATT
Jea3o[onaloeq L9T6ZZ 790 ‘sSnq
pue [e21woyo/[eotsAyd 193 ‘epuikulg 1 TESNT 29 POO WESH 2Uang
szoaurered 3o dFues B{Esn ‘35101¢€ | $90Mossy
661 “sn3ny P STI PUE SYY X0 Od “Opuosed [ Seipnis Aupenb [eads BXESN] 1218 M USON
: : - . ZOM[OS  SPURIRTIAN - VM
. . _ : nSuop - prIoN - ymMd
bG61  snSny  Bunsel jeorSoloueneg [UADND AMeD) Nemdq Arenb ssyem aSeipiA pwesey PIY ysul - v
. Aurenb 1s1em [RISUID odwogey Z10 ~ VMO
wediaunos reonways/eaisAyd POESHT - ;
s 661 sndny - paImury 193 ‘eSuapn 19qoy  Aenb Jagem [RIouas) eyesn] 7a0 VMG
- | Aupiqede) LR
wea ], VMA/VIL Sunsay, feoads 10 ssoding UOnEsIuESIO
1M PIOY SUOISSNASICT  $15939%u] Aeny) JaTe 19pEYT IO PRIUOD uEy § A103830qR°] uoneIOT - 10 AI0JRIOQET JO SWEN
ALupqedes) sauojesoqery Anpend) 193eA, neiqry jo Arewwng 7 xipuaddy

 QApp2



“s1eeweIed
JO 9Gues spm 2 107 SIDIALRS [RONATRUY . uosig
[PORUSYD PUE TeoIsAYd  JO PRRK “TwoBN W BURN. NDOZ
. - -somend R
Jo1RM UOTESLL Anpenb sorem _
Jo uonezardiajul O LS0LT . UOURSLLT SIS u0 3583 B3uR[YD °L gd ‘uouwms A03e10Q8]
pue 303 Junsd), 101 “MSTWBQ W IN  [eORUSYD pue [edishud YO NIONEA I spiog feuoneN
s1o10wesed ' [BIUSUWUOTIAUT
30 a8ur1 9pwa B 10} TeUOISIAI(Y UOISIAL(
[eDMayd Pu [edrsAyd Yeayd N S "SIN 2BUeydN ‘WOOZ
: TS/6YvLTl : AL
Tedray) 193 ‘PwIRyS I SISA[RUR [BIIUISYDOID eYesny ‘shanang 1221501090
_ S _ : UOBES YIIRoSAY
BNy 929531 [rIn)noudy eSuey) TNNBA JUNOWN
Anniqede) .
wedl vMA/VIIL gunsa] 1e0ads 10 asoding uonesuesIo
UM PIoY SUCISSNOSICT  S3saeiu] ANpen() Jeiem J3peaT 10 1RO urey s A101230Q8] uonedeT 30 AI0IRIOQET JO NWEN

Q-App.-3



APPENDIX 3

POSTAL SURVEY OF ZAMBIAN WATER QUALITY LABORATORIES



o,



e

THE JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
THE TEAM FOR THE $TUDY ON THE NATIONAL WATER RESOURCES MASTER
PLAN IN THE REPUBLIC OF ZAMBIA

JICA Study Team,

:_PO Box No. 34457,
Sheki Sheki Street, Lusaka, Zamb:a

Telephonefl_’acs;mﬂe +(260) 1 243 135 |

YECLSK- 157__ B T September 9, 1994
TO WHOM IT MAY CONCERN
QUESTIONNAIRE ON WATER Qmmy LABORATORY CAPABILITY

The Japanese Inlernahonal Cooperation Agency (JICA) Study Team is conduclmg field and

- office résearch to help complle a Water Resources Master Plan to assist m the development

of this most valuable resource in the Republic of Zambia.

The Master Plan will cover not only a full assessment of surface and groundwater resources,
but will also consider water qualities and environmental issues.

To help with this Ialler task, the JICA Sludy Team is conducting a postal and facsnmlle
questionnaire on the lechmcal and administrative capabllny, future plans and past aclivities
of the leading water quality laboratories in Zambia. The aim is to develop a comprehensive

- picture of past water qualities and to develop plans to enhance the collection, testing and

reporting of water quahty in the 215t century.

Your, qulck response to the altached questlonnaare WOuld be greatly appreaated and a
stamped addressed envelope is enclosed to help with the return. The report section that will

~ come from the questionnaire will be shared with your labosatory. Information supplied will
_ be treated in the steictest confidence and will only be used in an aggregated form for Master

Plan purposes.

Any quesnons on the survey form' could be directed to Donald Macleod on Lusaka
telephone/facsintile 243135,

Thanking )fc':ouj for your timely assistance. |

Yours faithfully,

M. WATANABE -
Deputy Team Leader-
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SURVEY OF WATER QUALITY LABORATORIES IN ZAMBIA

CONTACT DETAILS : _ B

Name of Laboratory................ SRR fesi et drtree e e e s e e At ae e b e b ae e n e s enesaen eee an
AGAIESS .....oiviveie it et ettt eb b b e be e en e, iebineisdininettseenen e neeas
Officer Contact.............. SRR T elephone.............-....- ................. Facsimile.. L
Owner of LabOratory.......cooovcieuiieiveeescvscineesesninns Source of Funds.......o..iiiiaiinnin e
Staff Numbers: Professional....................... . ASSIStants..........ocveenns Admmlstrahon.....-..... .........
DEFINED FUNCTION OF LABORATORY

EQUIPMENT - : C o - :
Laboratory Floor Space...................... m? Bench Space...........-. ........... m’ Storage ..................... m?
Physical Testing.......cccovieroniviniariinnnaines O 0 NV S 00 FR O T U febesnen
Chemical TESHRE ...ccoovveviee it et iaieeeeesee e ST TOR e Ceiviensinn v :
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Other
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ROUTINE TESTING PROGRAM : :
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...................................
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DATA BASES AND OTHER LONG TERM WATER QUALITY RECORDS,

Stream/Source................Tests i.ovinriuvnin Frequency .................Form of Database ................

................

SPECIAL WATER QUALITY INVESTIGATIONS
Study Title
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......................................
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ZAMBIAN DRINKING WATER QUALITY GUIDELINES
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REPUBLIC OF ZAMBIA
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STANDARDISATION COMMITIES FOR JATbR SUPPLY
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(REVISED MARCH, 198A)

WATEQ QUALTTY CUIDMLIN”S FOQ DRINKING WATER
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1.2,

‘ CIRCIATION X0, 3.

INTRODUGLION

Establishment of Standardisation Committee

A Standardisation Committee on Water Supply .was nominated on

7th August, 1984 by the Director of Water Affairs, Ministry of
Agriculture and Water Development. The Conmittee was charged
with the responsibility of drawing out guidelines for design .

of Water Supply Systews throughout Zamhia. Such guidelines serve
to provide uniform and coordinated approaches in the design of
various components of water supply systems in Zambia. Fiany inter-

‘national and local organisations are involved in the design of watex
supply sy¥stems to a diversity of water users in the country and

it is beneficial to have uniformity in design approaches, and many
other relevant components of water supply systems. Standardised
components and fittings and uniform operational procediures should
eventually lead to easier operation and maintenance; reduction -
in types of stock of spare parts, and encourage logal production
of components. It is in recognition of these obvious advantages
that the 3tandardisation Committee for Yater Supply was formed.

Membership of the Committee

The original nmembership of the Committee in August 1984 tras sub-

sequently expanded such that it is now truly a national committee,
The following orgznisations are currently represented: ;

(i) Department of ¥ater Affairs (Chairman)
Ministry of Agriculture and Water Development

(ii) Buildings Department;

Ministry of Works and Supply

(iii) DNinistry of Decentralisation

a representative fron large urban district council)

(iv) National Housing Authorily

(v) University of fambia

(vi) Engineering Institution of Sambia

(vii) Z4ssociation of Gonsulting Engineers of Zambia

(viii) Zambia Burea&'bf Standards

ﬂ@

(ix) United Nations Childréen's Pund (UNIGEF)

' The'iist of éurrent rembers of the Coonittee is given:in Appendix I.

In addition to the permanent wembers, the Committee is free to fo-
opt menbers from other organisations to serve for a limited period
in order to accomplish limited specified objectives.

.2/4400

. Q-App.-8



(

4%}
1

CXRCULATION N0, 3

SCOPE OF HGZK OF THE CO! FITTER

&

Overall Scove of dlork of the Comnittee

At the meeting of the Committes on 20 July, 1984 a list of .
topics that would be covered by these guidelines was prepavred.
The list of topics, which can be revised or enlarged if necessary,

includes the following:

(i) Consumption Figures and Population Projections for
Design of Vater Supply Systens

(ii) Pressure Pives and Fittings

iii) Hater'ﬂeters
(vi) Pumps (all fypes) |
(v} Wells (nend dug snd drilled)

(vi) Boreholes

(vii) Water Treatmens

viii) Storage Reserviors

ix : '
ixg Hater Distribution Systenm Design Criteria B - 'ﬁ%
(x) Electrical Power and Equipment '

(xi) Consumers's Connection

(xii) Comnunal Standpipes

xiii) Drinking Water Quality Guidelines

xiv) Pumvine Hzins
( ping

It is not the intetion of the Committee to produce text books of

comprehensive specifications on each of the above topics. ffhe

objective is to compile and highlight basic design approaches and
operation and maintenance procedures which are widely applicable,
or considered to be good practice in Zambia. Where necessary,
reference will be made to various Zambian en other standerds and/
or specifications for more details on the topic being considered.

All the reference materials used in preparing each guidéline are
lisyed after the main text, : _ :

Q-App.-% -
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The $cope of circulation No. 3 covers Water Quality guidelines

(i)  Ceneral Pysical and Chenié¢al Guidelines.
{(ii) Guidelines for Hrecifically Toxic substances
(3ii) Guidelines for fon-Toxic substances

(iv) Standards of 5acterioldgical Quality

Tig,
i ,..5

D

The details of the above are contained in TABLES I, IY, IXI

) a),d._ IV,

One set of guidelines were recommended by sone consultiﬁg 5
Engineers but the committee felt that two linits i.e. "Permi-
ssible” and "Desirable" seem nost appropriate in Zambia at .
the wmoment.

REFERENCES
" 1. . Small Community Supplies by International ?eference
X Centre (7. P. 18).
2, Water Quality analyses, American.Water MOrxs Association
(Yater Supply Operation Vol. &)
3. Basic Water Treatuent, by Ceorge Smebhurst Thomas'Telford
Limited London (1979) )
&4, Water Practice Manual Vol. 3 YYater Supply and Sanitation

“in uevel oping Countries by Institution of Water Engineers
and Scientists (Dondon).

9 A guide to Standards bf Quality for public streams
affected by mining efflgents in Zambia.
by Dr, G. Arastrong--Smith revised and Edited by Professur

1

D. Morgan and Mr: 8., C. Mensa

&, Dfinking Hater Stamdards WHO

Q-App.-10
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1. HMr, 8. 0. Nensa - Senlor Blochemlst Lusaka Urban Dlstrlo+

Couucll
2. Dr. P, A, Khan "'Head of Enviornméntal-Laboratony,

Hational Council. for Scientific Research.
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| DEPART%ENT oz wATER AFFAIRS

—---.----...-...-.......--.-..-.._...-.--.--.._...___.-_-...-.._._

———t S _....-._.._.__.__._..-...--..........._...--._-.._

poinntl il Sl il

[§ . -
C\ JACTERISTIC hFIbSIBLE DESTRABLE C?HNENTS AND/CR
B ’ i E EFFE
L;ﬁIT 4 . LI“IT'a. UNDESIRABLE LFF QTS
: Taste and
Aeidity N, 8. N. 3. corrésion
Alkalinity . 400 30 - 250 Taste and Scale
as GaGﬂa - C : formation
Oolour(ﬂazex Units Aesthetic
or TCU) : 15 5 Consideration
Disgolved Selids 1500 LY 500 Aesthetic
' : ‘ Cons:deratlon
Hardness (total)
. Scale formation and soa
& xa ”3 900 250 Consumption P
pH'(pH Scalg) 6.5 - 9.0 70 - 8,5 § Taste and
; : Corrosion
Turbidity (NIU SealeM 10 .5 Aesthetic
. : filterabity and
disinfeéction

Notf; H »

-ﬁ;t Bpecified

- Q-App-12.
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SUBSTANCE PERMISSIBLE |RECOIMENDED - COMMENTS
LIHIT LIMIT :
i g/l g/l
Arsenio (As) ;-0.05 0.01
Cadmium (Cd) ' 0.01 0.005
Cromium (Cr). 0.05 v Por Cr in
hexavalent form
Gyanide (Cn) 0.10 0.05 |
Fluoride (F) 1.5 0.7-1-1 | If less than 0.7,
1 Problens of
“dental Carrieg
Lead (Pb) 0.05 ~.01
Mercury (Hg) 0.001 o]
Ny_rate (N) 2
Selenium (Se) 0.01 0.005
.Aluminium (A1) G.5 ‘0.2 '
Radioactivity Consti- '
tuents
Gross alpha activity
(Be/1 ' 0.1 .
Gross beka activity

bl 4
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TABLE 1IT

......-.-..-......._....a..._-......_....-....__.-..._.__._—.-.
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[SUBSTANGE PERMISSIBLE |DESTRABLE COMMENDS
- LIMIT CLINIR
- mg/1 mg/1
Cateium’ (Ca) 200 75 Contributes to
. Hardness . -
Chleride’ (C1) 600 20 {Paste Problen
 [Cabart (o) 1.0 0.3 [Pentative Limits
Caapsr (Cu) 1.5 1.0 Acceptability nay
: lepend on concentfa-
tion of other heayy
_ netals '
Hydragen Sulphide N.S H,5 Colour and Smell
£ en (Fs) 1.0 0.3 faste, Colour and
. . - Plogsing of pipes
Tagnesium (Mg) 150 50 Pontributes to
. . : Hardness
. Prganies (total){CCE) 0.5 0.2
Sulphate (S9,) 400 250 Pontributes to
. . ' lardness
Bine (2n) 15 5 \bove S baste may|® -
. o Pe noticeadble
] | .
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Gireulation No. 3 -8 - TABLE TV

._.-.........‘..__..-.-.-.._.-..-......._._..-.-.._..—..-.-_..._..-

STANDARDISATTCH COMMITTEE FOR YeTER SUPPLY

.__._..-..-.-..H-._..--.-._.__._._‘_—.-—.-...._—..._-..-....-...._.__—__....._.._...._.

._,,_,.-..-.n..— -.-..-_......._-...-.....o—.-.....-_._..-—-_._.._.___—...._..—__._._—--_.—_._..-..-...

.-..-..-.._.—.-..-.-—....-..—.u-..._-_.-._.-..—_..-...._._....-._.r.—.....-. s Jh gl ea ey

The water in any part of the distribution system should, ideally,
not contain any oollform organlsms. In actual Draétice,'it may not
always be pOSSlble to ensure that no colllorms are present as these
can enter the supply at some oo1nt in the system other than the

intake. The following stanoards are recomuended by WHO and are

Plngénﬁﬂ_lzplles Number per 100 m).
(i) Treated water entering the,’ - Fael coliforms 0
'distbibution system ' Coliform,organisms,O _ ) 3@
" (ii) Untreated water enterihg'the Faecal coliform O;
distribution systenm organisms in any one amples,

0O 1n any btwo O in 98% of
_ yedrly sanvles, |
(iii) Water in the distribution system Faecal colifof@s Nil{
L 3 coliform organisms in
any one sample;, Nil in any
'two.consebutiyé'Sadﬁles,

Hil'in 95% of yearly samplos.

g.géﬁlﬁ-ﬁyggéiﬁﬁ_ - ” - Faecal cdliforms'Nil

| Coliform organisms. 10 ,
gg@n- Further biological qualities are not discussed now, »* = | 3 q&

may be considered at a later stage.

Q-App,-15
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AUSTRALIAN WATER QUALITY GUIDELINES
FOR FRESH AND MARINE WATERS, 1992
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Table 2.1: Summiry guidelines for protection of aquatic ecosystems

Indicator Units Fresh waters Marine waters

Biological Itis premature o fecommend specifie values for these
" indicators. The need for biological evaluation is fecognised, and
these indicators are identified as important characteristics of
ecosystem function (Section 2.2}

Physico-chemical

Colour & dlarity ' <10% <hange in euphotic < 10% c¢hange in ¢uphotic
. depthl depth
Dissolved oxygen! mg/l > 6 (> 80-90% saturation) >'6 (> B0-90% saturation)
Nutrients/nuisance {Section 2.3.3) (Section 333)
growths
pH : © 6590 < 0.2 pH unit change
Salinity - mg/L < 1000 (about 1,500 S /¢m) '
Suspended pacticulate - <10% change seasonal mean < 10%% change seasonal mean
matter/turbidity concentration concentration
' {see also colour & clarity) (see also colour & clarity)
Temperatare? . < 29C inctease T < 29C incresse
Toxicants
Inofganic toxicants allpg/i :
Aluminium <S50 (ifpH < =65) NR
<1000 {if pH > 6.5)
Ammonia . 20.0-30.0 (Table 2.3} NR
Antimeny 300 5000
Arsenic : 50.0 $0.0
Berylliuin ' CA NR
Cadmium 02-20° 20
Chroamium _ 100 50.0
" Copper : - 2.0-5.0° 50
Cyanide - 50 59 “S—e
Trén : ' ' 100008 ' NR
Lead . 10-5.0¢ _ 50
Mercury BERE 1 B 0.1
* Nickel 150-1500° 150 .
Selenium _ 5.0 . ‘ 700
Silver 01 : 10
Sulfide _ 20 20
Thilliom R ’ 40 o 200
. Yin {ributyltn) . - B o008 - 0002
- Zine A 505006 - 500
-Otgande toxicants. ~ ~ - _
Acrylomtnle L . T NR o NR
Y% Benzidine . ., . . CNR NR
“"Dachlorobmzndme o - NR T NR

“_\ Daphenyu\ydrazme _ i e NR - o NR
‘, l}Ogez‘ated ahphalid : E

0y ) _ 03
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Table 2.1 cont.t Summary guidelines for protection of aquatic ecosystems

Indicator Units : Fresh waters Matine waters -
Halogenated ethets NR ' NR
Isophotone NR NR
Monocyclic aromatic '
compounds ‘ _ _ .
Ben¢ene ' S 3009 - 3000
Chlorinated benzenes © (Table 2.8) NR .
" Chiorinated phenols (Table 2.9) . (Table 29)
Phenol : 50.0 00
Toluéne : ‘ 300.0 : NR
Nitrosamines NR NR
Pesticides™ :
Organochlorine ' (Table 210} " (Table 210}
Otganophosphate _ (Table 2.10) {Table 2.10)
Acrolein . 02 ' 02
Phihalite esters '
di-n-butylphthalate _ 10 ‘ ' NR
di(2-ethylihexyljphthalate 06 NR
other phthalate esters 012 NR
JPolyaromatic .
hydrocarbons .
Chlorinated NR " NR
naphthalenes
Polychlorinated . " 0.00] 0.004
biphenayis
Polychlorinatéd dibenzo- NR NR
p-dioxins :
Polyvcyelic aromatic o i
hydrocarbons

SPM: Suspondad particalste matter, NR:  no recommendation made at ths tine

Notes

1. For systems where depth is greates than 0.5 x euphotic depth (z, ). For waless shallower than 05z the
maximum reduction in light at the sediment bed should not exceed 20% _

Measured over at teast one, but prefersbly several, diurmat <ycles

Or use formula in Section 2.3.7; no data for temperature reductions

Highor values may be acceplable in hard waters

Depends upon hardness of water

Provided irén not present as Fe{lh)

R

~ An indicator of ecological integrity is the'de_gree to which ecosystems have"been_
alterad from their natural state. However, defining 'natural state’ is problematic. In

Australia, the natural state is often taken t6 be that existing before European

settlement. However, it is now increasingly recognised that traditional Aboriginal

land uses had significant impact on the terrestrial environment (e.g. structure and

composition of vegetation communities and the distribution and abundance of .

fauna). The effects on the aquatic environment are not known, but would probably

have been somewhat less. Nevertheless, the ecological changes resulting from

European occupation have been significantly more rapid and far-reaching, such that

few natural reference points now exist. Those that do exist are generally labelled as

‘pristine’ systems.
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APPENDIX 6

JAPANESE ENVIRONMENTAL QUALITY STANDARD, 1970
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APPENDIX 7

LOWER KAFUE LONG TERM WATER QUALITY RECORD
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CHAPTER 1 INTRODUCTION
@ 1.1 Composition of the Su’ppo'rtin‘g Report

This Suppomng Reporl (R) Laws and Institutions discusses subjects which cannot be
sufficiently covered in the Main Report because of the limited pages allotted to “Laws and
Institutions”, whose main subjecls are re-organisation of the sector. This Supporling Report
conmprises four chapters, excluding this mlroduclory chapter. Each chapter describes the
followmo subjects: : '

Chapter 2: International Legls!atmn on Yater Resources Managenient

International legislation is discussed in this chapter. As refesved in the National Water
Policy, the Helsinki Rules is one of the comnion stipulation on international Basin
Management. The SADC Protocol is also referred in the chapter.

Chaptér 3: Laws and Regulations for Water Resources Development

Currently in Zambia, the Water Board (Works) Regulation, 1993, regulates
- construction of water works which accompany water resources devclopment. As is
~ envisaged in the Sludy, waler resource development will employ construction of large
scale water works not only for hydro-electric generation, but for water supply and
~ jrrigation. The current regulation might not be able to keep with the future development
needs. This chapter mainly deals with the Japanese Guidelines o water resources
development and water works construction.

Chapter 4: Laws and Regulation on Groundwater Development and
Management

As curremly discussed in draﬂmg the revised Water Act, regulauons of groundwater
use and development would be a top in these days in Zambia, especiatly in those areas
with congesled abstraction such as Lusaka. Legal slatus, as well as régulation, of
groundwater varies by country by country. In Japan, for example, groundwaler is the
property of the land owner, although excessive abstraction is restricted and regulated by
the local governments. - Regulation or conirol of groundwater is difficult in general
because of its invisibleness. Typical models of the groundwaler regulations are
rewewed i the chapter. - : '

Chapter 5: Comprehenswe Water Resources Management

~ Comesponding to thé increasing congestion in -water use with social and economic
development, responsibilities of water resources management entily are growing
everywhere in the world.” Comprehenswe reésources’ managemenl s lhus discussed for
d:schargmﬂ the i mcreasmg responsnblllty :

The Nauonal Water Pohcy also slates “lnteoraled Mdnagcmenl as a basic approach of

the resources management. - ‘The discussion in the Policy is still conceptual.  This
chapter illustrates emmples of integrated management, showing what of and how the
- parts of the go-.'emmem s management should be m!cgra.'cd :



Chapter 6: Water Pricing

As discussed in financial analysis of the water supply projecis, current water tarift for _
water supply might be 100 low, although the Water Sector Development Group -

discusses full cost recovery of water supply and sanitation sector. Generally, once the

tariff falls under the preferable level, often by political reasons, insufficient operation
-funds occur, causing deterioration in qualily and reliability of the services, resulting in-

consumers’ unwillingness to pay, further scarce funds, and a vicious circle follows.
To tecover from the vicious circle is normally ‘'a hard and long task Models of
preferab!e tariff setting are discussed in this chapter. :

1.2 References

For the formulation of eqmlablc pohcles. as well as successful |mplementauon of
programmes and projects, references to those in experienced countries are often useful, even
though the practices of application should be conducted according to the local conditions,
such as socio-economic needs, physical or natural conditions and constraints in financial or
human resource.  Reference to publications by international agency or of other countries
would be helpful.  Much portion of this Supporling Reports owes to those pub[lcauons
especially to the following. Reference, stidy and group discussion by Zambian staff in
DWA, WDB, WSDG, DISS iih the MLGH, ECZ, DNR and other entilles with the
pubhcahons would highly recommendable

Chapter2:  International Leglslauon on Water Resources Managenient

The texts of the Helsinki Rules are provided in
1} “The Law of Intemational Water Resources” by Dante A, Caponera, Chief,
Legistation Branch, Legal Office, Food and Agriculture' Organization of the
United Nation (FAQ), 1980 (FAQ Legislative Study No. 23).

Chapter 3: Laws and Regulations for Water Resources Developrent
2) “The Manual for River Works in Japan”, River Bureay, Ministry of
Construction, Japan; (This manual was provided to the DWA during the course
of the previous hydrological measurement siudy by the JICA),
3) “Preparing National Regulations for Water Resources Management” by Stefano
Burchi, Senior Legal Officer, Department of Law Semces, FAO bagal Ofnce,
1994 (FAO Legislative Study No.).

Chapter4:  Laws and Regulation on Groundwaler Development and Management
For this chapter, the above No 3) was also refered.

Chapter 5:  Comprehensive Wa!er Resources M(magcment N
4) “Water Resources Institutions - Some Prmcxplcs and Pmcuces". Hdl‘ald D.
Frederiksen, principle imigation engincer in the Agricultural Division of the
Asia Technical Depattment of the World Bank, Dccember 1992 (Wor!d Bank
Technical Paper No. 191);
©5) “A Guide to the Formulation of Walcr Resoiirces Steategy”, Cdlltd by Guy Le
Moigne, Ashok Subramanian, Meéi Xie, and Sandra Giltaer, Agncu!{um and

Natural Resources Department of the World Bank, November 1994 (World -

Bank Technic¢al Paper No. 263)
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Chapter 6: .- Water Pricing :
6) Pricing of Water Services”, Organisation for Economic Co-operation and
Development, 1987
7) “Water Allocation, Rights, and Pricing” by John R, Teerink and Masahiko
Nakashima, published by the World Bank, February 1993 (World Bank
~‘Technical Paper No. 198) - ' .

These publications can be¢ obtained in or through the offices or agents of respective
organisation. The FAO has abundant studies and reports on watér reésources legislation.

The publication nambered as 3) above would contain much vatuable information o the staff
working for water resource fegislation, covering almost al! fields of water resources

management, . _ _ -



CHAPTER 2 INTERNATIONAL LEGISLATION ON WATER RESOURCES
DEVELOPMENT AND MANAGEMENT

As referred in the “National Water Pollcy". the Helsinki Ru!es provnde legal principles and
embody the concept of the best joint utilisation of internationally shared waler resources.
Development of international conventions and protocols would be necessary as ‘stated in the
Policy based on the Rules. As of the Zambezi River Basin, a "Protocol on the Zambezi River
Basin and Other Shared SADC Watercoursc Systems" (SADC Protocol) were agreed
recently. Major supulauon of the Rule and the Protocol are summarised below and texts are
provided in the Appendix 1 and Appendix 2, rcspecnvely

Most of major water courses in Zambia are bélorids to international basins. Water resources
development and management should also cover the water allocation: among the
neighbouring countries, analysis of impacts of and on the water use and wastage of
upstream and downstream couniries and co-ordination with co-riparian countries. The
Helsinki Rules prowdes a base for international agreement with the co-basin cotntries.
Helsinki Rules and its annex provide common pnnmples for reasonable management and
administration of international drainage. These principles, in addition, could be a base for
inter-jurisdictional co-ordination if the case that local or regional competitions or conflicts
arise, if rulcs or stipulations are not provided or agreed among the communities.

With the SADC Protocol, a Monitoring Unit is to be established, covering not only
eénvironmental monitoring but all water resources managenient aclivities. Participation to the
unit should be éncouraged to not only for co-ordinated resources use, but also for
information exchange on water resources development and management with co-riparian
countries.

2.1 Helsinki Rules
(1) General Principles

The Helsinki Rules, as agreed in 1966, provides general rules to be applied in the use of
waters of an international drainage, including surface and underground walters, except those
provided otherwise by a convention, an ageeement or the biding custom among the basin
states. The Rules entitles basin states 10 a reasonable and equitable share in beneficial use of
the water. The following factors are raised for general consideration of reasonable and
equitable share. All relevant factors, including, but not limited to, the above, should be
considered together, with the weight given to each factor detennined by the importance in

- comparison wilh other factors.
- geography
- hydrotogy
- climate
- existing and past utilisation
- economic and social needs
- population dependent on the water
- comparalive cost of alternative means
- availability of other resources -
- avoidance of unnecessary waslte in lhe uul:sauon
- pl’aClICabllll)' of compensation as means of adjusting conﬂmi among the users

R-4
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- - degree of the necessity, without substantial injury to a co-basin state

Any usc, or category of use is not entitled to any inherent preference over any other use, or
cal¢gory of use. Any state may not be denied the present reasonable use; and an existing
reasonable use may continue unless the factors justifying its use continuance are
overweighed by other factors.

(bj Pollution

All riparian states must prevent any new form of pollution or any increase in the degree of
existing pollution, which would cause substantial injury in co-basin states, and should take
all reasonable measures to abate emsimg pollution caused in their own terxitory. In case of
the violation of the prevention of new pollution or inceease in existing pollution, the slates
responsible shall cease the wrongful conducts and compensate the injured state.

(c) Navigation

Each riparian state is entitled to enjoy rights of free navigation as folloivs in the entire course
of a river or lake, with reasonable pol:ce exercises or restriction or prohibition of unioadmg
of goods and passengers. A npanan state may. gtant rights of navigation to non-riparian
state on rivers or lakes within its territory.
" freedom of movemeént
- freedom to enter ports and to make use of plants and docks '

- freedom to transport goods and passengers, either directly or through
transshipment among riparian states and open sea

Each riparian state is required to take available measures to maintain in good order that
porlion of the navigable course within ils jurisdiction. A state imending to undertake works
to improve navigability in its jurisdiction, is under a duty to give noticeé to the co-riparian
states. If these works are likely to affect adversely the navigational use of co-riparian states,
the co- npanan states may, within a reasonable (ime, request consultation. The concerned
co-riparian states are then under duty to negotiate. In the case that such works be undertaken
in whole or in part in the territory of one or more other states, the mtendlno state must oblain
the consent of the other states.

(4} Prevention and Seitlement of 'D'i_spu't'e:s

With a view to preventing disputes among basin states, it is recommended that each basin
state furnish reasonably available information to the other basin stales concerning the water,
its use and activities with respect to the water. A basin state-should fumish to any other
basin stales the interest of which may be substantially affected, notice of any proposed
construction or installation which would alter the regime of the basin with such essential
facts as will permiit the recipient to make an assessment of the prob'\blc effect, and should
afl tord lo the recipient a reasonablc pcnod of time for the assessment.

if aquesuon or d;sputc arises regardmg the prcsem or future uuhsm;on. it is recommiended
that the basin state refer the question or dispute to a joint agency to survey the basin, and to
formulate ptans or recommcndanons for the fullest and most ¢fficient use with an instruction
to sibmit réports on all natters within its compelencc It is rccommcndcd in 'lppropnatc
cases, that the member states of thé ;s)mt wgency mv:te non- basm statcs wh:ch enjoy ihc use

R-5 .



- of water by treaty to associate themselves with the work of joint agency or to appear before
‘the agency.

(e) International Water Resources Admisistration

For implcméniing the principle of equitable utilisation of the waters of an intemational
drainage basin, and for the prevention and seltlement of disputes, the basin should negotiate

in order to reach agreement on the establishment of an intemational walet resonrces

administration. The establishment of an international water resomces admlmstrauon is
without prejudice to the existence or subsequent designalion of any Jom{ agency, conciliation
commission ot tribunal forned or referred to by co-basin States in case of a question or
dispute relating to the present or future utilisation of the waters of an intemational drainage
basin. Member States of an international water resources administration in appropnale cases
should invite other States including non-basin States or intemalional orgamsauéns which by

treaty, other inslrument or bmdmo custom enjoy a right or have an interest in the use of the

waters of an intcrmational dralnaoe basin, to participate in the activities of the international
water resources administration. :

In order'to provide for an effective intermational water resources administeation the
agreement estabhshmg that administration should expressly state, antong other thmgs, its
objective or purpose, naturé and composition, form and duration, legal slatus, areéa of
operation, funictions and powers, and financial implications of such an intemational water
resources administration. - The objects and purposes of an international walet [eS0Urces
administration, may include one or more of the following: :

- colection and exchange of hydrological technical and other data, which may be
vndertaken by Membcr States separately or jointly, and their standardisation

- plan formulation, which may include the exchange of plans prepared separately
- by Member States or jointly formulated plans:

- co- ordination ofplans

- consiruction of walerworks, whrch may be undertaken by Member Slatcs
separately or joinily, or which may be entrusted to a non Member State or to
somc organisation

- waterworks operation and maintenance, which may be entrusted to cach

Member State concemed separately or (o joint adnumsiratlon

- control of one or more beneficial uses of water whach may include: (i)
domeslic and community uses; (ii) agricultural uses, mcludmo the watering of
animals and agro-allied industrial uses; (iii) industrial uses, mcludmg cooling;

(iv) hydropower generation and transmission; (v) navigation: (vi) limber -

floating; (vii) fishing and (viii) other harmful effects of common interest

- water quality control including such coastal sea ateas of the Member States,

which may include (i) prevention and abateriént of water poHution rcsu!lmo:
from one or more beneficial uses, and hamful effects and the measures (o be -
taken separately or jointly hy Membcr States; (i) health preservation, mcludmo '

human beings and geneuc resources (animals and plants) and the meastres to
be taken separately or jointly by Member States: (iii) environment protection,
with reference to the ‘waters of the basin, including minimum ‘;tandards and
mcasures to be laken separately or jointly by Member States.

R-6




1.2 SADC Protocol

(1) General Principles

protocol has been agreed since 1993 for the comnion use of watercourses of the Zambezi
River, the lepopo River, the Ngotwane River, the Marico River, the Sengu River, and the
Orange River, aniong the People's Republic of Angola, the Republic of Botswana, the
Kingdom of Lesotho, the Republic of Malawi, the Republic of Mozambique, the Republic of
Namibia, the ngdom of Swaziland, the United Republic of Tanzania, the Republic of
Zambia and the Republic of Zlmbabwc

The utilization of the above Wa[ér’coursos. for domestic, agricultural, industrial, navigational
and other social and economic uses, shall be open to the “Basin States” in accordance with,
the principles in the protocol, maisly described as follows:

mn

2)

3)

4)

5

7)

9

The riparian states shall establish a close co~operat|on with regard to the study and
execution of all projects hkely to have a detrimental eftect on the regimes of the
watercourses.

The member states shall reqmrc any person intending to use the water to ﬁrsl
obtain a permit from lhe rclcvant authority in thc state.

The mérmber should respect and apply the existing rules of customary intemational -
law and abide by the principles of the commumty mteresl and equitable
appomonment of water.

The member states should maintain a propes batancc belween the resources
development, and proserVatlon and environmentat 1mprovement for higher living
standards of the people preserving the resource.

The member states shall exchange available information and data regarding the
hydrotogical, hydrogeological, water quality, meteorological and ecological

"~ condition.

The member states shall use and dcvalop the rcsources in an equatabie and
reasonablé manner with a view (o attaining opllmum ullllsanon consistent with
adequate protection of the watercourse, taking mto account all relevant factors and
circumstances, including

geographic, hydrographlc hydrologlcal chmauc and olher factors of a patural
character; - ‘

the social and economic needs:
the effecis of the uses on other Stafes
ex:snng and potential uses

The member statcs shfnll nohfy other polenually affectcd shles and competent

“intemational orgams'mons of any emergency

‘Notwithstanding the provas:ons in7),in the utmost urccncy in ordcr to save life or

to protect publlc health and sql‘ely or olher equaily important interests as a result of

_an emergency. sitwation, . the mcmbcr staie - may m\medmtcly proceed  to

implementation or execulion of. meawrcs, provxdcd that in such event a formal

“dectaration of the urgeiicy of the measures shall bé communicated 1o the other

member states
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The member states shall take all measures necessary to prevent the introduction of -
alien aquatic species into a shared watercourse which may hwc detnmemal efieéls
to the ecosystem. '

10} The member states shall maintain and protect sharéd watercourses and related

installation, facilities and other works on the watercourses or within the relevant
river basins in ofder to prevent pollution and olher envitonmental degradation.

1) Sha:ed watercourses and related mstal?atlons facilities and other works shall be

used exclusively for peaceful purposes consonant with the principles enshrined in
the SADC Treaty and in the Charter of the United Nations and shall be inviotable in

time of armed international as well as internal conflicts

(b) River Basin 'Mdnifdﬁ'hg Unit

The member states establish a unit within the Environment and Land Management Sector to
be responsible for the monitoring of the 1mplemenlat|on of this Protocol -

The Monitoring Unit shall have as its main objectives as follows:

1)

p)

3)
4)

5)

The harmonisation and coordmanon of natnonal waler resourccs dcvelopment
policies, in order to ensure an eqmlable uuhsauon of such resources among the
member states : :

The formulation, in consultation with the Basin States, of the general policy of the
development of the Basin which shall be consnslent ‘with the international status of
the River . : :

The elaboration and execution of an mtegrated developmem Plan for the River
Basin

The initiating and’ momtonng of an orderly and rational reglonal policy for the

utilisation of both surface and undcrground waters of the River Basin

The designing and conduct of studies, research and surveys relating to the
environmentally sound development and management plans for the Basin

The Monitoring Unit shatl perform the following functions:

a)

b)

water resources legislation monitoring compliance with water resources legislation
and, where neccssary, recommending  amendments and introduction of new
tegistation - :

research, information and data handling _

i) collecting, analysing, storing retcieving,  dissemidating, ~exchanging  and
uhhsmg data relevant to the integrated dcvelopmcm of the Basin résources; and
assisting member states in the collection and analysis of data

i) reviewing National Development Plans within the Basin

ili) monitoring and promoting rescareli progranimes ainted at “the environmental ly
sound management dnd developinent of the resources of the Basin.

iv) stimulating public undcrshndmg and p’lﬂlClpdTlOll in the sound nmanagement
and developmcnt of thé environment mcludlng hunnn rceourccs dcvc!opmcnt
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- d)

€)

“v) promoling in accordance with the National Development Plans of the Basin

states, and in‘consultation with them, the formulation of a basin wide integrated
master plan ‘

water controf and utilisation

) recommending regulation of the flow and drainage of the (Zambezi) River

ii} promotirig measutes aimed at flood mitigation ,

iii) recommending and prornonng measures to control desemﬁcatlon, soil erosion
- and sedlmemauon

env:ronmental pl’OIGCllOD

I} promoting measures for the protecnon of the environment and the prevennon of
environmental degradation’ arising fromi the use ‘and exploitation of “the
resources of the Basin including water polluuon and the degradation of fauna
and flora

i) assisting in the estabhshmenl of environmental standaids

i) promotmc- environmental m}pact assessmients of development projects within’
lhe Basin

navigation

momtormg the effects on the environment and on water quality ansmg from
navigational activitics : : :

£

g)

h)

agro- pastoral and ﬁsher:es deVelopment

i} encouraging in consultation with other SADC sectors the development of food
crops, agro-pastoral and aqualic- food production, fisheries and forestry
resources

i) Monitoring irrigation projects underlaken in the Bftsm

hydrometeorological monitoring prooramme promolmcr in consullauon with other'
SADC Sectors the setling up and running of a common hydrometeorological and

- water resoucces monitoring programmie in the Basin

~ hydro-electricity monitoring hydr&eleclnc power installations on the (Zambezi)

River,its tributaries and sub-teibutaries



CHAPTER3 LAWSAND REGULAT[OVS F()R WATER RESOURCES
DEVELOPMENT

3.1 Necessity

As envisaged in the Master Plan, many water resources development projects will or should
be implemented with limited financial and human resounrces. Genesally, waler resources
development projects, such as construction of dams, pipelines or canal networks, incur huge
costs and create Jarge impact on environment in respect to physical conditions as well as to
the society and econiomy, not only at present but also for future generations.

Current regulations on - waler works devélopment in Zambia stipulate only basic rules,
probably caused by a few experiences in targe-scale water works development. - Although
the current revision of the Water Act contains substantial improvement in this sense, detailed
regulations, instructions or manual should be provided for the practices in 1mplememallon of
projects.

As many projects be implemeated, many entities, including commercial utilities, will be
involved in water resources developmient undertaking. Inadequate development might
induce conflicts among users and betweén beneficiaries and the people neoalwely affected,
as well as huge losses which might be able (o be recovered. Regulatory instuments with
strengihened capacity of technical appraisal would be necessary.

Regulations on groundwater development are discussed in the next chapter.
3.2 Items to be Included in Legislation

As discussed in the section 6.7.2, @, (a), regulatory control on water works dévelopment
generally should cover the following items:

. 1) criteria for water resource planning, mcludmg raintenance of: reqmred dlscharge
(Compensation Discharge) for nonmal functioning of the civers and the existing
water use

2) criteria for water design of water facilities or structural works, including safety
standards

2) procedure for water resource mecasurement, assessmenl, survey, planning and
design

3) forms and procedures for application and approvat of planning, design and
construction, including impact assessment

4} design instruction or manuals used in the above procedures
5} methods and procedures for inspection and supervision of construction
6) operation instruction or manuals

7) instruction for reporis of operation records and accidents

Qualification and registeation of engineers, should also be included, comprising application,
examination, certification, disqualification, fecs for the services,etc.

R- 10

g



3.3 Examples of Regulations and Forms

g_ Instruction manuals for engineering practices for effective and cfficient services are well
/ covered in the “Manual for River Works in Japan™, which was provided to the DWA in the
course of the previous hydrolomcal measurement study of the JICA. the Manual contains
the following chapters. Since the natural and socio-economic "conditions of Zambia are
different from those of Japan, some parts are not necessary to be referred. However, some
~ parts could be applied or medified suitably to conditions of Zambia

< Planning >

gy
i

Chapter 11

Chapter 12

Chapter 13
Chapter 14

" Chapter 15

Chapter 1 Consolidated River Plan _
Chapter2  Fundamentals of Flood Defense Plan
Chapter 3 Fundamentals of Low Flow Plan
Chapter 4  Fundamentals of Sabo Plan
Chapter S Fundamentals of Environment Conservation Plan
Chapter 6  Fundamentals of Coast Conservation Plan
Chapter 7 Fundamentals of Landslide Prevention Plan
Chapter 8  Fundamentals of Steep-slope Failure Countermeasure Plan
Chaptér 9 Watenway and River Structure Plan
Chapter 10 Mulli-purpose Facility Plan (draft)
Chapter 11 Dam Installation Plan
Chapter 12 Erosion Contro! (Sabo) Facility Plan
Chapter 13 Landslide Contro! Facility Plan
Chapter 14 Steep-slope Failure Conteol Facility Plan
Chapter 1S Shore Facilities Planning 7
< Survey >
Chapter 1 Investigation of Precipitation
Chapter 2 Investigation of Water Stage
Chapter 3 Investigation of Discharge
"Chapter 4 Hydrological Statistics
Chapter 5 Run-off Calculations
Chapter 6 Roughness Coefficient and Water Leve! Calculations
Chapter 7 Groundwater Survey
Chapter 8 Inner Water Survey
Chapter 9  River Mouth Survey
Chapter 10 Landslide and Steep-slope Surveys

‘Sediment Yield Survey
‘Sediment Transport Survey

Coastal Survey
Water Quality and Bed Material Survey

* Soil Investigation and Geological Survey
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Chapter 16 Ecological Environment Survey
Chapter |7 Invesligation of River Economy
Chapter 19 Surveys

Examples of regulations and forms for goveramental control of water development Works
and structure are provided in the Appendix 3.



CHAPTER 4 IMPROVEMENT IN INSTITUTION AND REGULATION ON
'GROUNDWATER DEVELOPMENT AND MANAGEMENT

- 4,1 Necessily of Improvement

The current revision of the Water Act includes change in legal status of grovunwater fronl
“private water” which can be used by the tand owner free of charge and without any
authorisation to use, into “public water” whose use requires due grant and with due fees.

Governments in many countries have asserted themselves as guardians of the groundwater
resource because of its increasing absteaction caused by its easy access and high quality as a
source of supply and of consequent negative impacts. caused by over-abstraction.
Permission of groundwater abstraction reqmres assessnient of aquifers’ potential as well as
the existing use, although the government is not necessary (0 guarante¢ the prospective

volume of abstraction. For an equitable management of groundwater -resource, the
assessment of the potential, current use, cumrent conditions in quality and the projection of

- demands and discharge into the aquifers: would be he first needs.  Conservation of the
~ groundwater quality, as well as ils quantity, requires a different approach in legislation and

in practice, because once contaminated it could be more hard or impossible to recover.
Although the ‘curent revision covers parts of the required approaches for 'eqdil.abre
management, subsidiary regulation and capacity enhancement of the relevant entities, The
DWA and the WDB, for the enforcement of the regulations would be nécessary.

4.2 Required Approaches |

(1) Potential Assessment

As conducted in the Study, the first step of lhe groundwater management is the assessment

“of the potenual stable and sustainable amount of yi¢lds from aquifers. - Activities for data
* collection, using existing weils and monitoring wells would be requnred

(2) Strengthened Inspechon “of Water Use

Groundwater resource assessment should include not only the potential of aquifers
mentioned above, but also curent abstraction. An inventory of boreholes should be
prepared, especially in those arcas where massive abstraction is carried out or prospectively
will occur, such as Lusaka Urban Area. Some measures for the encouragement of

registration, such as nioratorium during when the cegisiration fee would be exempied or
lowered, would be necessary mupled wath after the penod fines should be charged for the
eOI:gence of rcglstrauon or incorrect information.

A field survey team would be nccessary for the inspection, with some legal status, such as
entry to the private land of building for the inspection. The teamy would be also responsible

for the inspection of conformity (0 the granling, as well as inspection of surface water use.
(3) Process of the Granting of Groundwater Development and Use

~Typical process of the groundwater development and abstraction might be as follows:

- Registration and Control of Professional Drilters

R-13



- - Application of Borehole Drilling and Well Construction wnlh Prolcct Plan and
Attached Information :

- Filing and Examination of the Plan

- lIssue a permil with or without Modification or Limitation to the Plan or Deay
the Project

- Construction of the Borehole

- Apphcancm of Madification of the Desugn of Borehole, Pumps or Other
Facilitics, if necessary

- Issue a permit with or without Modification or Limitation to the Modified
Design

= . Application of the Abstraction with Pumpmg Test Data and Quahty Momlonng
Result

- Inspe_cnon and Granting the Abstraction with or without the Order of
Modification or Limilation to the Abstraction

Some period should be provided for the examination, thus the application should be

submitted prior to the commencement of the construction. Sub-surface water ‘abstraction,

which could be prohibited as many countries with some restricted area near the surface water

body, could be examined within the frame of surface water derivation at the location.

As the conditions of the aquifers are not visible, there might be some cases that theé potential -

of the aquifers can not be known exactly, and some conflicts may occur with the existing
water users and the new user. It might be necessary to include some stipulation in the
regulation that the grants of groundwater use shall not incur any responsibility of ‘the
competent entity without any assertion of the use by the authority, while the authority should
make as much effort for the assessment to manage the groundwater progcriy and to avoid
conflicts as possible.

Even though the reporling of the result of the puniping test and qualll.y momlormg would be
the respon&blhly of prospective user at the own cost, cancellation of the registry of the
professional driller or other penalties could be |mposed when negligence or fabrication of the
dala occurs.

(4) Tmpact” Assessment of Groundwater 'Expléital‘ion

Groundwatér developnient might involve spec:hc negatwe impacts, m'my of those ¢can be_

avoided equitable management of the resource by a proper assessment and adequate control
of abstraction. Monitoring efforts would remain necessary for ground depresswn lowermg
water crest, salinisation of groundwater or impacts on surface water body or on ecology

4.3 Models and Examples of Regulations and Forms

Cugrently the WDB refers Kenyan water rulés in the process of the revision of the Water
Act. References for regulations would also be efticient, even though regulations should alter

according to the local conditions more lhan fundament'\l laws Examples are attached in the

Appendix 4.




' CHAPTER 5§ COMPREHENSIVE WATER RESOURCES MANAGEMENT
ﬁ: '$.1 Interhational 'I‘rends of Water Resources Management

Today, the availability of water: has become a crucial constraint. for- the presecvation of
civilisation, resulting fcom mainly four factors and the interactions; i) exponential population
growth, i) "increasing food demands,  iii) rapid urbanisation, and- iv) spreading
industrialisation. Industrial development has accompanied increased pollution loads and has
reduced avaitable clean or safe water. Raised living standards increases recreational and
environmental demands.  Thus, water démands grow near to the limit of the resource
potential. :

Water resource development plan should be formulated in accordance with the long- or mid-
term socio-econoniic developmcnl plan of the region. When and where the availability of
water is a constraint to social and economic development, priority order among various type

' of water use has to be established through effective and flexible legistation and its efficient
‘implementation which devises optimal water disteibution and utilisation in order to achieve
the socio-economic development plan, in a harmonious way. Then, planning responsibility
is increasing for co-ordinated water management in confornmy with the national
development plan. Thé responsibilities and duties imposed on the management entiltes are

- soaring in most of the governments of the world to attain comprehenswe or integrated water
resources management

5.2 Co-ordinated, Cons:stent and Concurrent Management by Rclcvant

{E ' Sectors

As water is essential for various sectors of the society and economy, many entities are
involved for the administralion and management of water resources.  Projects or
programmes for the exploitation and the conservation are planned, executed, operated,
maintained, registered and monitored by various entities. Water resource development,
conservation, utilisation and control cannot be successfully implemented unless relévant
institutions and legislation at all levels-international, national, regional, and of basins-are
adequately established and managed.

- Concurrent opcratlons will be attained under comprchcnswe policy formulation and

. consequent consistent programming, planning and ~ implementation ~ of - projects.

Comprehenswe policy is the target of the Water Development and Allocation Policy
Committee as recommended in the Main Regort (Section 6.7.3 (5) (b}).

Consistent planning requires, first of all, appropriate information networks. The networks
shoutd include data of all relevant sector, including a database by river. Comprehensive
model of the water resources database is illustrated in the Main Report (Figure 7-1).

5.3 Linkage among Scctors

* The following linkage will be necessary. In long term, the Ministry of Natural Resources

{Land, Water and Pollution Controt) would preferably be established as a regulatory entity in

I: charge of co;‘ﬁprehenéi've policy formulation for rational usc and conservation of natural
" - resources with the development of decentralisalion of operational entities,
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(1) Linkage of Water- and Land-use Management

Land, like water, is one of the fundamental element which $ubsoil human acuwues. . Once
synchromzed land and water use are achieved, the socio-economic developrient of the
region can be atlained by exploiting these two resources efficiently. . Land-use development
accompanics increased water demands. - Then, land-use development plan should be

supported by water resources development plan. On the contrary, land-use plan, such as -

forest preservation plan in upstream areas, control or restriction of industrial or agricultural
land use around water sources, can play eminent role for water résources conservation.

Land use control has close relation with sedimentation yields, so that lives of water -

reservolrs.

(2) Linkage of Quantity and Quality Management

Generally a specific use of waler determin¢§ the quaiily of return flow, hence, the potential

of downstream use. There are cost trade- offs between pollulion control or prevenuon and
water supply trealment. Linkage between quantity and quality management will grow more
important in the congested resource use,

(3) Linkage of Surface Water Management and Cromt(l\vatér Management

To secure enough water for social ancl economic achvnty. “both’ surfacc water and
groundwaler must be exploited in the least cost where water demands grow near o the
potential to the source of supply. Trade-off in water use of both sources will be mewtable m
case of hydrologlcal event, such as drought, or pollution spill. Contingency re-allocation
would require linked management of the two water sources. Current organisation will be
-favourable for the linked management.
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CHAPTER 6 WATER PRICING
6.1 Function of Walcr Pr:cmg

Currently water lanft in Zambia shares only 0.57% of the household expenditure in urban
areas, and mcrely 0.11% in rural areas. As discussed in the economic evaluation of water
supply projects, the World Bank has estimated the affordability to pay by userds as niuch as
5% of the household income. Lower water tarff is commonly vesult in larger demands. To
meet the larger demands, water service entily should invest for farger capacily. Further, in-
Zambia, the service entities apply flat rate tariff, where tariff is not direcily related to the
quaritity of water used, and which'often results in larger demands.

Tapped water supply servides incur huge investment, especially those for large urban’ areas
such as Lusaka. Currently most of the water supply has fallen into deficit

Water fee for derivation or abstracuon as set in the Water Code. The problem for the fee
might be that the fe¢ is collected only at the time of application and registration. Some bulk
users could hold larger volume of water rights than their normal use.

6.2 Principles of Water Pricing
Marginal cost pricing system, where the price reflects the incremental cost to the community

of satisfying marginal demands, is known as prefecable tariff sciting. The price of the last
litre of water used or disposed of would be equal to the true marginal cost of providing that

- water service. In marginal cost pricing, the supply system would be used at its economic

oplimum rate, and in the long run, the supply system would be constructed and maintained
at the optimal economic scale.

Progressive or increasing block tariff, where succeeding blocks of unit of water sold at
higher and higher prices. This tanff structure has becoming increasingly common with
income re-distribution objectives. This tariff is also meaningful because generally additional
consuniplion becoming more and more expenswe as envisaged in the case of Kafue
Pipetine Project in Lusaka,

User-to-pay should be a principle. Ultimately, in all cases of tariff structure, the community
or the nation in aggregate all cost of the services except financed by foreign grants.
Following user-to-pay principle means to avoid the sitvation that persons who do not use
water pay for the water. Full cost recovery should be attained by tariff collection.

In the case of derivation or abstraction from water courscs, charging as much as opporlunity
cost, which is defined as the economic value of water foregone by using scarce resource for
some purposc instead of for the next best use, would be the best solution to maximise net
economic benefit from water usc.

6.3 Practices of Water Pricing

lmprovcmcm in flat rate charging could be a shost term target without targe investment for
metering device installation. Sonie methods could be possibly applicd for similar effect of
progresswe block tariffs by examining the corvelation of the parameters 10 the water
consumption amount. Itroduction of metering should also be promoted from lirge urban
areas at an early stage for equitable ch'ugmg system. Low cosl procurcment of meters
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should be studied, recommendably by the NCSR, developing domestic production or
domestic parts production.

After the introduction of metering to atl households, proorcssn‘e block tariff would not only
contribute to atlaining the social faimess or income re-distribution to low income groups, but
also encourage the reduclxon water wastage of middle and high income groups. "Some
particular tariff stnicture in case of droughls occurrence might worth (o be exammed

For mdusmal use, the effect of progresswc lanfl 1s doublful Chargin’g to the cfituent
would gcnerally encourage demand reduction, as well as its main purpdse ‘of environmental
conservation.

For water derivation ot abstraction fee, the annual charging to large user with conlinuous
revision of the fees would contribute to rational allocation of water rights.. In longer term,
‘opportunity cost prlcmo would be recommendable for econoniically efficient demand
conlrol,
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The Helsinki Rules

The Helsinki Rules on the Uses of the Waters of {nternational Rivers (Helsinki, August

- 1966).

CHAPTER 1| GENERAL

Article 1
The general rules of International faw as set forth in these chapters are applicable to the use

of the waters of an International drainage basin except as may be provided othenvise by
convention, agreement or binding custom among the basin States.
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Adicle T

An Intemational drainage basin is a geographical area extending over (wo or more States
determined by the watershed limits of the systemy of waters, including surface and
underground waters, flowing into a common terminus.

Adicle Il
A “basin State” is a state the territory of which includes a portion of an internalional drainage
basin.

CHAPTER 2 EQUITABLE UTILISATION OF THE WATERS OF AN
INTERNATIONAL DRAINAGE BASIN.

Aricle IV

Each basin State is entitled, within its territory, to a reasonable and equitable share in the
beneficial uses of the waters of an International drainage basin.

Atticle V

(1) What is a reasonable and equitable share within the meaning of Article IV is to be
determined in the light of all the relevant factors in each particular case.
(2) Relevant factors which are to be considered include, but are not limited to:

(a) the geography of the basin, including in particular the extent of the drainage area in
the territory of each basin State;

(b) the hydrology of the basin, including in particular the contribution of water by each
basin State;

(c) the climate affecting the basin;

(d) the past utilisation of the waters of the basin, including in particular existing
-~ utilisation;

(e) the economic and social needs of each basin State;
{f) the population dependent on the waters of the basin in each basin State;

) the comparative costs of alterative means of satisfying the ¢conomic and social
needs of each basin State;

(h) the avaitability of other resources; _
(i) the avoidance of unnecessary waste in the utilisation of waters of the basin;

(i) the practicabilily of compensation to one or more of the co-basin sates as a mcans of
adjusting conflicts among uses; and,

(k) the degree to which the needs of a basin State may be satisfied, without causing
substantial injury 1o a co-basin State.

(3) The weight to be given to each factor is to be determined by its importance in
comparison with that of other relevant factors. In detenmining what is a reasonable and
equitable share, all relevant factors are to be considered together and a conclusion
reached on the basis of the whole.

R-App.-2



P

.
=

Adicle VI

A use or category of use is: s-not entitled to any inherent preference over any other use or

_category of uses.

Article VII

A basin State may not be demed the present reasonable use of the waters of an mtemauonal

dramaoe basin to reserve for a co-basin Slate a future use of such waters.

Aricle VII

(1) An existing reasonable use may continue in operation unless the factors justifying its
continuance are outweighed by other factors leading to the ¢onclusion that it be maodified
- or terminated so as 10 accommodate a completing incompatible use.

(2) a. A use that is in fact in operation is deemed to have been an existing use from the
time of the lmllatlon of construclion dlrectly related to the use or, where such
construction is not reqmred ‘the undertaking of comparable acts of  actual

* implementation.

b. Such ause continucs to be an existing use unnl such tinie as it is d:sconlmued with
" the intention that it be abandoned.

(3) A use will not be deemed an existing use if at the time of beconing operational it is
incompatible with an already existing reasonable use.

CHAPTER3 POLLUTION
Article IX

As used in this chapter, the term “water poliution refers to any detrimental change resulting
from human conduct in the natural composmon content, or quahty of lhc waters of an
international drainage basin.

Article X _ |
(H Consistent wnh the prmmple of equltable uuhsatmn of the waters of an lmematloml
“drainage basin, a State'

~ {a) must prevent any new form of water pollution or any increase in lhe degree of
existing water pollution in an international drainage basin which would cause
substantial injury in the territory of a co-basin State, and :

(b) should take all reasonable measures o abate existing water pollution in an
intermational dmtmoc basin to such an éxtent that no substantial damage is caused in
lhIS lermory ofaco- basm State.
(2) The rule Stated in paragraph (1) of this arhcle appllcs 1o water po:!ulton ongmatmg
(a) within a territory of this State, or _
{b) outside the territory of the State, if it caused by the State's conduct.
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Aaticle X1

(1) In the case of a violation of the rule Stated in paragraph (1) a. of Anicle X of this
chapter, the State responsible shall be required to cease the wrongful conduct - and
compensate the injured co-basm State for the injury that has been caused to it.

(2} Inacase falling under the rule Stated in paragraph (1)b. of article X, if a State fails to
take r¢asonable measures, it shall be required prompily to enter into negotiations 'with the
m;ured State with a view toward reaching a seitlement equitable under the circimstances.

CHAPTER 4 - NAVIGATION

Article X11

(1) This chapter refers to those rivers and lakes poruons which ar¢’ both nawgable and
separate o traverse the territories of two or more States. :

{2) Rivers or lakes are “navigable” if in their natural or canalised State ‘they are currently
used for commercial navigatibn or aré capable by reason of their natural condmon of
being so used.

(3) In this chapter the term “riparian State” refers to a State through or along which the
navigation portion of a river flows or lake lies.

-Anticle X1

| Subject to any limitations or qualifications referred to in these chapters, ¢ach riparian Staté is
entitled to enjoy rights of free navigation on the entire course of a river or lake.

icle Xl\’

“Free nawgauon, as the term is used in this chapter, mcludes the following freedom for

vessels of a riparian State on a basis of equality:
(@) freedom of movement on the entire navigable course of the river or lake;
(b) freedom to enter ports and to make use of plants and docks: and ,

(c) freedom to transport goods “and passcnoers cither dimdly “or  through
transshipment, belween the territory of onc npm ian State and the territory of another
riparian State and between the territory of ariparian State and the open sea.

Article XV

A riparian State may exercise rights of police, mcludmg but not hmﬂed to the protection of
public safety and health, over that partion of the river or lake subject to its Jurisdiction,
provided the exercise of such rights docs not unreasonably interfere with the Lnjoymen! of
the rights of frce navigation defined in Article X1l and XiV. : :

Aricle XVI1

Liach riparian State may restrict or prohibit the loading by vessels of a foreign State of goods

and passengers in its territory for discharge in such territory.
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Article XVI

A riparian State may geant rights of navigation to non-riparian Statés on rivers or lakes

“within its territory.

Article X V111

Bach r:panan State is, to the exlent of the means available to it requ;red to maintain in good
order that portion of the navigable course of a river or lake within its jurisdiction.

Adticle X VI bis

(1) A riparian State intending to undertake works to imiprove the navigability of that p{')rlidn'
- of aniver or lake wuhln its Junschchon is under a duty to give noucc to the co—npanan
- States. : o

(2) If these works are likely to affect adversely the navigaﬁonal uses of one or more co-
riparian States, any such co-riparian Stale may, within a reasonable time, request
consultation. The concermed co-riparian States are thén under a duty to negotiate.

NE) If a riparian State proposes that such works be undertaken in whole or in part in the

lemlory of onie of more other co-riparian States, it must obtain the consent of the other
‘co-riparian State or State concermed. The co-riparian State or Stales from whom this
conseat is required are under a duty to negotiate.

Asticle X1X,

The rules Stated in this chapter are not applicable to the navigation of vessels of war or of
vessels performing police or administrative functions, or in general, exercising any other
form of public authority.

Article XX

In time of war, other amned conllict or public emergency ‘constituting a threat to the life of
the State, a riparian Stale may take measures derogaling from its obligations under this
chapter to the extent stricily required by the exigencies of the situation, provided that such
measuces are not inconsistent wilh its other obligations under intemational law. The riparian
Siale shall in any case facilitate nawgauon for humanitarian purposes. -

CHAPTER 5  TIMBER FLOAT!NG
icle XX1

The ﬂoalmg ot' timber on a watercourse which flows through or between the temlorles of
(wo or more States is govemcd by the following Adicles except in'cases in which floating is
gov:med by mles of navagauon accordmg to apphcablc law or customs binding apon the

-~ riparians.

Article XXII
The States riparian to an international watercourse ulitised for navigation nay determing by

common conscnt whether and what condmons umbcr ﬂmuno m'\y be perm:ued upon the
watercourse. - : :
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Article XXIII

(1) 1tis recommended that each State riparian to an intemational watercourse not used for
navigation should, with due regard to other uses of the watercourse, authorise the co-
riparian States 10 use the walercourse and its banks within the territory of cach npanan
State for the floating of limber.

(2) This authorisation should extend to all necessary work along the banks by the ﬂoalmc-
crew and to the installation of such facilities as may be required for the timber floating.

Article XX1V

ifa npanan State requires permanent installation for floating inside a lcmlory of a co-
riparian State of if it is necessary to regulate the flow of the water-colirse, all questions
connected with these installations and measures should be determined by agreement between
the States concemed.

Article XXV

Co- npanan States of a watercourse which is, or is to be used for floating timber should
negotiate in order to come to an agreement go‘.remmg the administrative regime of ﬂoalmg.
and 1fne¢essary to ¢slablish a jomt agency or commission in order to facilitate the reoulalron
of floating in all aspects.

CHAPTER6 PROCEDURES FOR THE PREVENTION AND SETTLEMENT OF
DISPUTES

Aricle XXVi

This chapter relates to procedures for the prcvenhon and settlement of international dlspules
as to the legal rights or other interests of basin States and of other States in the waters of an
mtematlonal drainage basin. :

Aticle XX V11

(1) Consistently with the charter of the United nalions, States are under an obligation to
seltte intemational disputes as to their legal rights or other interests by peaceful means in
such a manner that international peace and security, and justice are not endangered.

(2) it is recommended that States resort progressively to the means: of prevention and
setitement of disputes stipulated in Article XX1X to XXXIV of this chapter,

Atticle XXV

(1) States are under a pmmry obllgauon to resort to micans of prcvenl:on and seitlcmenl of
dlspules stipulated in the applicable treaties bmdmo upon them.

(2) States are limited (o the means of prevention and settlemient of disputes stiputated in
treaties binding upon them only to the extent provided by the applicable treaties. '

Antic XXIX

(1) With a view lo prcvcnung dISputes from msmg bclwcen busm States as lo thenr legal .

rights or other interest, it is recommended that each basin furnish relevant and
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reasonably available information to the other basin States conceming the waters of a
drainage basin within its territory and its use of, and activities with respect to such
waters. ‘ '

(2) A State, regardless of its location in a drainage basin, should in particular furnish to any
other basm State, the interests of which may be substantially affected, nolice of any
‘proposed construction or installation which would alter the regime of the basin in a way
which might give rise to a dispute as defined in Articte XX VI. The notice should include

- such essennal facts as will permit the recipient to niake an assessment of the probablc
effect of the proposed alteration. :

(3) AState provndmg the notice referred to in paragraph (2) of this Article should afford to
the recipient a reasonable period of tine 1o an assessment of the probable effect of the
proposed consteuction’ or instatlation and to submit ils views' thereon to the State
furnishing the notice. : : -

- (4) If a State has failcd to give the notice referred to in paragraph (2)of this Article, the

altcration by the State in the regime of the drainage basin shall not be given the weight
normally accorded to temporal priority in use in the event of a determination of what is a
reasonable and equitable share of the basin

Article XXX

In case of a dispute between States as to their legal rights or other interests, as defined in
Article XXVI they should seek a solution by negotiation. :

. Article XXX

(I) If a question or dispute arises which relates lo the prescnt or fulure. utilisation of the
waters of an international drainage basin, it is recommended that the basin Stales refer
the question or dispute to a joint agency and that they request the agency to survey the

-~ international drainage basin and to formulate plans or recommendations for lhe fullest
and most efficient use thereof in the interests of all such States.

@) Itis recommended that the joint agency be mstruclt,d to submit reports on a1l matters
within ils competence to the appropriate authorities of the member States concemed.

(3) Itis recommended that the member States of the Jomt agency in appropriate cases invite
non-basin States which by treaty enjoy a nght in the use of the waters of an international
drainage basin to associate themselves with the work of the joint agency or that they be
permitied to appear before the agency.

Anticle XXXII

If aquestion or a dlspule is one which is considered by the States concerned to be incapable
of resolution in the manner set forth in Article XXX, it is recommended that they seck the
good offices, or jointly request the mediation of a third State, of a qualified international

* organisation or of a qualified person.

Adicle XXXII!

: (I) If the Sntcs concemcd have not becn able 10 resolve theie dispute through negotiation or

hwc been unablc to aOree on the me*\surcs dcscnbed in Amcie XXXI and XXXII it is
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- recommended that they form a commission of inquiry or an “ad hoc’ coniliation
- comimission, which shall endeavour 16 find a sotution, tikely to be accepted by the Stale:.
concerned, of any dispute as to their legal rights.

(2) His recommended that the concitiation commission be constituted in the manner set forth
in the annex. ' _

Article XX XXXW

It is recommended that the States conceraed ageee to submit their tegal disputes to an ad hoc
arbitral tribunal, to a permanent arbitral tribunal or to the international court of justice if:

(a) A cominission has not been formed as provided in Article XXXIIL, or.
(b) The commission has not been able'tor find a sélulioxi 10 be recommended, or
(c) A solution recommended has not been accepled by the States concerned, and-
(d) Anagreement has not been otherwise arrived at.

Article XXXV

It is recommended that in the event of arbitration the States concemed have recourse to the

model rules on Arsbitral procedure prepared by the International Law Commission of the .

United Nations at its tenth session in 1958
Arnticle XXX VI

Recourse to arbitration implies the undertaking by the States conceried to consider the award
“to be given as final and to submit in good faith to its execution

icte X VI

The means of setilement referred to in the preceding Articles of this chapter are without
prejudice to the utilisation of means of settlement recommended to, or required of, members
of regional arrangements or agencies and of other intemational ¢rganisations.

ANNEX

Model Rutes for the Constitution of the Conciliation Conmmssmn for the
Settlenent of a Dispute

(In implementation of Article XXXHI of CHA'P"I‘ER 6y
Aricle |

The member of the connnission, including the Pn.swlcnl shall be .1ppo:mcd by lhc Smtcs o

concerned
Anicle 11

If the States concerned cannot agree on these appointments, cach State shall appoint two

members. The members thus appointed shall choose one more member who shall be the
president of the commission. IF the 1pp01nlcd menmbers do not, agree, the member- prcsrdcnt

shall be appointed, at the request of any State concemed, by the president of the International

R -App.- 8



e,
!.mio'

3 €

court of justice, or, if he does not make the appointed, by the sccretary- general of the
United Nations.

Amticle 31

The mcmbersh:p of the commission should included persons who, by reason of theic special
compelence, are qualified 1o deal with dlsputes conceming international drainage basins -

: Aniclg W

If a member of the commission abstains from performing his office or is unable to discharge
his responsnbmty, he shall be replaced by the procedure set out in article 1 of this Annex,
according 1o the manner in which he was originally appointed. If, in the case of:

(1)a member originally appointed udder arucie I, the States fail to agree as to a replacement;
ot

(2) a member originally appointed under Amcle 11, the State involved fail to replace the
. mernber :

- Adicle V

In the absence of agreement to the contrary between the pacties, the conciliation commission

 shall determine the place of its meetings and shalt lay down its own procedure.

Article on Flood Control {(New York, 1972)
Aﬂ_icle‘:_l_
In. thé context of following article,

1. “Floods’ means the rising of water levels which would have detrimental effects on life
and property in co-basin States. - : :

2. ‘Floods contro!’ means the taking of all appropriate steps to protect land areas from
floods or to minimise damage therefrom.

Article 2

Basin States shall'c'o-opcralé in measure of flood control in a spirit of good neighbourtiness,
having due regard to theit interesting and well-being as co-basin States
Article 3
Co-operation with respect to flood control may, by agreement between basin States, include
qmong others:

(a) collection 'md exchange of relevanl data , .

if (b) prcpamuon of surveys, mvesugqucms and studies and their mutual cxchanoc.
{c) planning and dcsngnmg of relevant measures; -

(d) execution of flood control measures;
(¢) operation and maintenance of works;
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() flood forecasting and communication of flood wamings;

(g) setting up of a regular information service charged to transit the height of water
levels and the discharge quanlitics;

Atticle 4

(1) Basin States should communicate amongst themselves as possible on any occasion such
as heavy rainfalls, sudden melting of snow or other events likely to create floods and of
dangerous rises of water levels in their territory.

(2) Basin States should set up an effective system of transmission in order to fulfill the

- provisions contained in paragraph 1, and should ensure priority to the communication of -

Rood wamings in emergency cases. If necessary a special system of téanstation should
be build up between the basin States.

Ariicle 5

(1) The use of the channel of rivers and lakes for the discharge of excess waters shall be

free and not subject to any limitation provided this is not incompatible with the object of
flood control.

(2) Basin States should maintain in good order their poruons of water courses mcludmg
works for ftood ¢ontrol.

(3) No basin State shall be prevented from undertaking schemes of drainage, river draining,
conservation of soil against erosion and dredging, or from removal of stones, gravel or
sand from the beds of its portions of water - courses provided that, in executing any of

these schemes, it avoids any unreasonable interference with the object of flood control, -

and provided that such schemes are not contrary to any legal restnchons which may
exist otherwise.

(4) Basin States should ensure the prompt exccution of repairs or other eniergency measures
for minimisation of damage by flooding during periods of high waters.

Atticle 6

(1) Expenses for collection and exchange of refevant data, for prep'lratlon of surveys,

investigations and studics, for flood forccasting and communication of flood warnings, |
as well as for setling up of a regular information service sh'tll be bome jomliy by the

basin States co-opéraling in such matlers.

(2) Expenses for special works undemken by agn.cment in lhc temtory of one basm Slalc

al the request of another basin State shall be borne by the requesting State, unless the
cost is distributed otherwise under the agreement.

Article 7

" A basin State is not liable to pay compensation for damage cause to anothcr bm:m Statc by
floods originating in that basin State unless it has acted contriry to that could be reasonably
expected under the circumstances, and unless the damage caused is substantial.
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Anicle 8

In case of Sispule, Asticle XXX to XXXVIU of the Helsinki Rules are, so far as may be,
applicable.

Article on Marine Pollution of Continental Origin
(New York, August 1972)

Article I

As used in this chapter “Continental sea-water pollution” means any detrimental change in
the natural composition, content or quality of sea water resulting from human conduct taking
ptace within the limits of the national jurisdiction of a State.

This conduct shall inctude, inter atia, the discharge or introduction of substances directly inlo
the sea from pipelines, extended outlets, or indirectly through rivers or'other watercourses
whether natural 6r artificial, or threugh atmospheric fall-out.

Aricle 1]

(8) Taking into account alt relevant factors referred to in Article TII a State shall prevent any
new forms of continental sea-water pollution or any increase in the degree of existing
continental sea-water pollution which would cause substantial injury in the temitory of
another State or to any of its rights unider intemational law or to the marine environment,
and R ' ' R

(b) shall take all reasonable measures to abate existing continental sea-waler pollution to
- such an extent that no substantial mjury of the kind referred to in paragraph (a) is
caused. :
Article JII _
(2) States should establish, as soon as possible, international standards for the control of
sea-water pollution, having regard to all refevant factors, including the following:

- the geography and hydrography - of the area (mland waters, territorial sea,
- contiguous zone and continental shclf) :

- climatologi¢al condition;
- quality and composition of affected sea waters; ,
< the conservanon of the maritime environment (flora and fauna);

- the sources of the sea-bed and the 'subsoil 'md their cconomlc vatue for prescnl and
poteniial users;

- the recreational facilities of the ¢oastal arca;
- the pasl, present and fuivre atilisation of the coast area and sea waler;
- the economic and social needs of the (coast) States involved;
- the existence of alternative means for waste disposal;
- the adaptation of detrimental charges 0 bencl“ ial human uses;
- the avoidance of unnecessary waste- dlspm.ai
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(b) Untit such standards are established, the existence of substantial injury from pollution

shall be determined by taking into consndemhon factors, including those referred (o in

paragraph (a).

(c) The weight to be given to cach other factor is to be determined by its )mponance in
comparison with that of that of other rélevant factors.

Atticle IV

When it is contended that the conduct of a State is not in accordance with its obligations
under these Articles, that State shall promplly enter into negonahons with the complainant
with a view to reachm g a solution lhal is equitable under the circumstances.

Anticle V

In the case of v'ib!alion ‘of the rules in Asticle 11, the State ;cs"p_oﬁs'ible shall cease the
wrongful conduct and shall compensate the State for the injury that has been caused to it.

Article VI

In case of a dispute, Article XXXI to XXXVII of the Helsinki Rules are so far as may
be, applicable. .

Maintenance and Improvement of Naturally Névigable Waterways Separating
or Traversing Several States {(New Delhi, 4 January 1975)

The following is the text of the Anicles iticluded in the report on Maintenance and

Improvement of Natarally Navigable Waterways separating or traversing several States,
which are to be added to the “Helsinki Rules™ as Articte XV bis:

1. A dparian State intending to undertake works to improve the navigébility of that portion
of ariver or lake within its jurisdiction is under a duty to give notice to the co-riparian
States; _ '

2. [If these works are likely to affect adversely the navigational uses of onc or more co-
riparian States, any such co-riparian State may, within a reasonable time, request
consultation. The concemed co-riparian Stales are thea under a duty to negotiate;

3. If ariparian State proposes that such works bé undertaken in whote orf in part.in the
terrilory of one or more other co-riparian States, it must oblain the consent of the other
co- r:pamn State or States concerned. The co-riparian State or Shtcs from whom this
consent is required arc under a duty negotiate.

Rcsolutmn on the Protection of the Waler Resources and Water lllSl‘l“a!lOlIS
in times of Armed Conflict (Madrid, 1976)

Anicle 1

Water which is indispensable for the health and survival of the cw:!mn popnlallon should not
be poisoned or otherwise unfit for human consumpuon
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Article Il

Water supply installations which are indispensable for the minimum conditions of survival
of the civilian population should not be cut off or destroyed.

Article Il

The diversion of waters for military purposes should be prohibited when it would cause
disproportionate suffering to the civilian population or substantial damage to the damage or
destroy the minimum conditions of the civilian population or the basic ccological batance of
the area concemed or in order to lerrorise the population should be prohibited in any case.

Aricle IV

The destruction of water installations containing dangerous forces, such as dams and dykes,
should be prohibited when such destniction may involve grave dangers to the cmhan
populanon or suhstanttal ‘damage to the ecoloo:cal balance.’

ﬁ_r!_i.c_l_c_\’

The causing of floods as well as any other interference with the hydrological balance by
means not mentioned in Arts. 11 16 1V should be prohibited when it involves grave dangers
to the ¢ivilian populallon or substantial damaoe to the ecolomcal balance of the area
concerned.

Article VI

1. The prohlbmons contained in Arts [ to V above should be also in occupled enemy
territories.

2. .The occupying power should administer cncmy property to the indispensable
requirements of the hydrologic balance

3. In occupied territories, seizuce, destruction or mtennonal damage to waler installation
~ should be prohibiled when their integral maintenance and effectiveness would be vital to
~ the health and survival of the civilian population.

Articlc VI

The effect of the Oulbreak of war on the validity of treaties ot of parts thereof concerning the
use of waler resotircés should not be termination but only suspension. Such suspeasion
should take place: only when the purpose of the war or military necessity |mper.mvely
demanid the suspension and when the minimum requirements of wbmstcnm, for the civil
population are safeguarded

Anticle V![I

1. It should be prohibited to deprive, by the provisions of a peace trealy or simifar

instrument, a people of its water resources to such an extent that a theeat to the health or
to the economic or physical condition of survival is created.

2. When, as the result of the fixing of new fronticr, the hydraulic system in the territory of
one State is dependent on works established wilhin the territory of another State,
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arrangements should be made for the safeguarding of uninterupted delivery of water
supplies indispensable for the vital needs of the people.

Resolution on International Water-RésOurte_s Administration
 (Madrid, 1976)

Article |

As used in this chapter, the term “intemational water r¢soutces administration™ refers to any
form of inslitutional or other arranged éstablished by agreement aniong two or more basin
States for the purpose of dealing with the conservation, development and utilisation of the
waters of an intemational drainage basin.

Arlicle 2

1. With a view to implementing the principle of equitable utilisation of the waters of an-

international drainage basin, and consistent with the provisions of chapter VI [of the
Helsinki Rules] relating to the procedures for the prevention and setilement of disputes,

the basin States concemed and interested should negotiate in order to reach agreement on

the establishment of an international water rescurces administration.

2. The establishment of an integnational water resources admmlstranon in accordance with

paragraph | above is without prcjudlce to the existence or subsequent des;gnatlon of any
joint ageacy, conciliation commission or tnbunal formed or referred to by co-basin

States pursuant of Article XX XI [of the Helsinki Rules] in case of a question or dispute

relating to the present or future utilisation of the waters of an international drainage

. basin.
Article 3

Member States of an international water résources administration in appropriate cases should
invite olher States including non-basin States or inlernalional organisations, which by treaty,
other instcument or binding custom enjoy a rigﬁl or have an interest in the use of the waters
of an intemational dralmge basin, to pmampate in the activitics of the international water
resources administration,

Article 4

1. In order to provide for an effective mtemauonal water resources administration the
agréement eslabllshmg that administration should expressly state, among other lhmgs.
its objective or purpose, nature and composition, form and duration, legal stalus, area of
operation, functions and powcrs and ancnl implications of such an lntenutlonal
water resources adminisiration.

2. The Guidelines annexed to these Agicle sh0uld be taken mto account when an

international water resources administration is to be established.
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Guidelines for the Establishment ofan International Water Resources Administration

(In nnplcmentanon of Auicle IV paragraph 2 on Intemational Water Resources
-Adminisiration)

In establishing an lntemanonat water resources administration, member States should
consider, no the requirements of each particulas case, the elemems contained in the following
guidelines:

1.

Form and duration of an lnlemanonal Water Resources Admm:slrauon will depend on
all retcvani factors identified in these guidelines, including:

(a) its duration, whlch may be ad hoc or permanent, and

(b) constitution which may take the form of: (I) separate national commissions or

agencies; (ii) a joint commission or agency composed of national representatives,
interest groups or representatives of users; (ili) a mixed commission or agency; (iv)
a commission or agency vested with supranational decision-making powers.

. Procedures for decision-making will include:

(@) aquorum (for the validity of the meeting) which will depénd on the importance of
the decisions to be taken; '

(b) the principle of either unanimity, simple or quahﬁed majority or an other combmed :
« form of decision-making.

The legal status of an International Water Resources Administration vis-a-vis both its
member States and other States not partiés to the admlmstrauon as well ‘as vis-a-vis

- intemational and other organisations should be defined; such legal status will cove:
-(a) the managing body, ' '

(b} the staff,
(c) assets, eqmpment and other properlles.

~ (d) the whole adnnmslrat;on as such mcludmo the powers to sue and lo be sued

- The teritorial competence (muone locn)of an intemnational water resources administration

should be defined. The choice will depend on a number of factors, such as: the extent of
drainage area with respect to each niember State; the contribulion of water by each basin
State to the hydrology of the basin; the economic and social requiremenls of the basin
State; local interesl; the other relevant factors to be considered in each particular case,

~ having regard to Amclc V of the Helsinki Rules.

Temitorial competence m.jy include:
" {a) . the whole drainage basin, including surface water, underground waters or both;

{b) more than one drainage basin {multi-basin};

~{¢) part of a drainage basin (sub-basin); .
" (d) an area othenwise defined and clcarly delimited; and

{¢) all or past of 'bound"lry walter.

"The function and powcr of an mtcmauonal watcr rcc.ourccs adm:mstmuon thutd be
defined. These may vary from case 1o case, dcpcndlng upon various faclors mciudmg

{(a) the kind of ¢o- operauon envisaged;
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(b)
©

the desire degree of involvement in'interational administration;
the specific fields for which it is prop05€d to cstabllsh the adm:mslrauon

Such functlons and powers may include, without bemo limited to one or more of the
following:

AL

b.
As

Advisory, consultative, co-ordinating, or policy-making fuiiction. In these cases,
the agreement should specify the procedural rules for deciding on conflicting nghts
and interests, including notification, objections and timing.

Execulive function, which may include carrying - out of studies, e)(ploranon,
investigation and surveys, preparation of feasibility reports, mspecllon and ¢ontrol
construction, operation, ntaintenance or Fnancmg -

“Regulatory - function, including the implementation of the decisions of the

administration, as well as fawmaking. Decision in these matters may take effect
directly or after acceptance by Member States.

Judicial function, which may include arbitration or final dispute se(llement

regards ihe objects and purposes (ratione materia¢) of an intemiational water

- resources administration, these may include one or more of the following:

(a)
(b)
()
d)
(c)

(H

collection and exchange of hydrological technical and other data, which may be

undertaken by Member States separately or jointly, and their standardisation; -

plan formutation, which may include the exchange of plans prepared separalcly by
Member States or jointly formutated plans;

co—ordmat:on of plans; _ : : ‘
construction of watérworks, which may be underiaken by Member States ‘Separately
or jointly, or which may be entrusted to a non Member State or to some
organisation;

waterworks operation and mamlenance, which may be entrusted to cach Member
State concemed separatcly or 1o joint admlmstrallon,

control of one or more beneficial uges of water which may include: (t) domcstlc and
contmunily uses; (i1} agricultural uses, including the watering of animals and agro-
allied industrial uses;.(iii} industrial uses, including cooling; (iv) hydropower

~ generation and transmission; {v) navigation; (vi) timber ﬂoalm (vii) fishing and

(b

In establishing an intemational water resources admmmmhon onc or more ol lhc _

(viii} other harmful effects of common interest;

water qualily control including such coastal sea areas of the Member States, which
may be adversely affected, and which may include: (1) prevention and abatement of
water pollution resulting from one or more beneficial uses, and harmful effects and
the measures to be taken separately or Jmnlly by Member States; (ii) health

preservation, including humhan beings and genctic resources (nmn‘mls and plants),

and the measures to be taken separately or jointly by Member! States; (iii)
cnvironment protection, with ceference to the waters of -the basin, - including
minimum standards and measures to bc taken separately or joinily by Mcmbcr
States.

following financial and economic matters should bc cbnsrdcrcd

(a)

internal financing of the administration, mcludmg coet qharmg and shmna crutcm
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(b) development financing of projects and works in particukyr including: (i) cost
sharing and criteria for sharing (based on i.e. at-site benefit analysis, system
dcvek}pment). procedures and criteria for compensation; (ii) sharing of benefits
including the assessment and collection of revenues, and criteria for s.h'mng.

(¢) extemal financing, with particular refecence (o the powers of the administration
necessary (o enter into agreement for this purpose.

9. The agreement establishing an international water resources administeation should contain
provision for the settlement of disputes arising out of its interpretation and implementation.

Resolution of the Flow of Water of International Watercourses  (Beograd,
1980)

Article |

For the purpose of these Articles, “regulation” means continuing measures intended for
controlling, moderating, increasing or othenwise modifying the flow of the waters in an
international watercourse for any purpose; such measuges may include storing, releasing and
diverting of water by means such as dams, reservoirs, barrages and canals.

Article 2

Consistént with the principle of equitable ulilisation, basin States shall cooperate in a spirit of-
good faith and neighbourliness in assessing needs and possibilities and preparing plans for
regulation. When appropriate, the regulation should be undertaken jointly.

ﬁg:clc 3

When undertaking a joint reoulallon b'ism S!ates should seme all matters concerning its-
management and admmistrahon by agreement. When mnecessary, a joint agency oOr
commission should be established and aulhonscd to manage all celevant aspects of the
regulation. :

Article 4

' UnleSS otherwise aoreed cach basin State party to a regulation shall bear a share of its costs

proportionate to the beneﬁts it clerwes from the regulallon

Aricle 3

I. The construction of dams, canals, reservoirs or other works and installations and the
operation of such works and installations required for regulation by a basin State in the
territory of another can be C‘ll'l’led out ¢nly by uigreement belwcen the basin Staics

-concerned. i ,

2.” Unless olhenwse 'wrccd the costs of such works and their opcmuon should be borne
by the basin States conccmcd
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Adicle 6

A basin State shall not undertake regulauon lhat will cause Other basin Sla(cs substantial
injury unless those States are assured the enjoyment of the beneficial uses to which they are
entitled under the principle of equitable utilisation.

Article 7

1. ' A basin State is under a duty to give the notice and information and to follow the
procedures sct forth in Arlicle XX1X of the Helsinki Rulés.

2.. When appropriate, the basin State: should -invite other basin: States concemed to
participate in the regulation.

Adicle 8

In the event of objection to the proposed regutation, the States concemed shall use their best
- endeavours with a view to reaching an agreement. If they fail to reach an’ agreement within a

reasonable time, the States should seek a solution in accordance. with Chapter 6 of the
- Helsinki Rules. -

Article 9

The application of these Articles to regutation for controlling floods is without prejudice tot
he apphcatuon of the relevant articles on Flood Control adopted by the lntemalloml Law
Association in 1972, ‘

Articles on the Relationship between Water, Other Natural Resources and the
Environment (Beograd, 1980)

Aiicte |
Consistent with Art:cle 1V of the Helsinki Rules, Slales shall ensure Ihat

(a) The development and use of water resources within their junsdzcuon do not cause
substantial damage to the environment of other States or of areas beyond the limits
of national jurisdiction; and :

(b) the management of their natural resources (other than waler) and other
environmental clements located within their own boundaries does not cause
substantial damage to the natural condition of the waters of other States.

Auticle 2

Articles XXVI-and XXVII of the Helsinki Rules, duly expanded with the addition of
consideration of acts or omissions concerning natural résources other than water of other
environmental elements in their reciprocal relauomh;ps with waler reqourccs are applicable
tot he States referred to in Atticle 1.
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APPEMDIX 2 PROTOCOL ON THE ZAMBEZI RIVER BASI\I AND OTH[‘R
SHAREDWATERCOURCE SYSTEMS
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PREAMBLE | N

The People's Republic of Angola, the Republic of Botswana, the Kingdom of Lesotho, the
Republic of Malawi, the Republic of Mozambique, the Republic of Namibia, the Kingdom
of Swaziland, the United Republic of Tanzania, the Repubhc of Zamb:a and the Republic of
Zimbabwe '

"HAVING in mind the Agreement on the Action Plan for the Environmentally Sound

Managenteat, Development and Utitisation of the Common Zambezi River System signed at
Harare on the 28th day of May 1987 and the. recommendations contained in the Annexes
thereto;

DESIROUS of extending the concept of Environmentally Sound Management, Development
and Uuhsquon of resources to olher shared SADC Watercourse systcms

DES!ROUS of devempmg close cooperation for the judicious and coordinated explomuon
of the resources of 1hc shared SADC watcrcc)ursc syslems

CONS]DER]NG lhe existing and cmeromg socio-econonic dcvelopmcm programmcs in the
SADC region and lhelr :mpact on lhc cnwronmcnl,

ECO\HHI\!CE’.D of the need for a ¢00rdmalcd Socno cconomic dcchOpmenl of the resources
- of shared SADC watercoursc systems; : Co
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RECOGNISING that theré are as yet no regional conventions regulating comnion utilisation

and management of the resources of shared watercourse systems in'the region;

MINDFUL of the existence of other Agreements in the region tegarding the Common
utilisation of certain watercourses, namely, the Zambezi River, the L1mpopo River, the
Ngolwane River, the Marico River, the Sengu River, and the Orange’ River, which
Agreements shall now be superceded by this Prozocol

HAVE AGREED AS FOLLOWS: |
ICLE 1 INTERPRETATION OF TERMS

For the purposes of this Protocol the following terms shall have the meanings ascribed to
them hereunder:

“Agricultural use” meéans use of water for irrigation

“Basin” neans an area in which all the streams of Rowing susface water drain a common
wateished temiinating in a common outlet or outlets '

“Basin State” reans a State within a Basin

“Domesuc Use™ means use of water for drmkmg, washmg, cooking, bathmg and stock
watenn°

"Emergency situation” means a situation that causes, or poses an imminent threat of causmg
serious harm to watercourse States or other States and that results suddcnly from natural
causes, such as floods, landslides or earthquakes or from human conduct as for example in
the case of industrial accidents

“Industrial use™ means use of water in industrial processes such as in manufacturing

“Mermber Stéle" means a State which is a member of the SADC

“Navigational use” means use of water for sailing whether it be for transport, fishing,

recreational or tourism.

"Rlpanan means land contiguous to or abultmg on waters of a stream or land lhrough

which a watercourse passes

“Riparian State” means a State throueh whosc temlory the watercourse passes or along

whose borders it flows

“Shared Watercourse” means a watercourse s!nrcd by two more slalcs “Watercourse” means
A fiver or stream .

“Watercourse State” means a State lhrough whose teritory a w.ucrcoursc passcs orin whose

erritory or parl whereof a watercourse flows

“Watercourse system” means an embracement of hydrographic components such as rivers,

lakes, canals and ground water constituting by virtue of their physical relationship a unitary. -

whole, to the extent that use of waters in one part may affect waters in another part

R-App.- 20




ARTICLE 2 GENERAL PRINCIPLES

The uuhsauon of shared watercourses within the SADC region shall be open to ¢ach

- riparian or Basin State in respect of the portion of the watercourse lying within its

territory and without prejudice to its sovereign tights, in accordance with the principles

 contained in this Protocol The ulahsallon of the resources of the shared watercourses

shall include, inter alia, domeslic, industrial, agricultueal, navigational and other
economic and social uses

. ;Mcmber States - which are npman to or which lie within the basm of shared

watercourses undertake to establish close cooperation with regard to the study and

execution of all projects likely to have a detrimental effect on the regiies of the

watercourses

Member States shall requnre any pcrson mtendmo to use the waters of a shared
watercourse lying within their respective teiritories for purposes other than domestic or
who' intends to discharge wastes into  such waters to first obtain a pemmnit from the

- relevant authority within the State concerned

Member States undertake to respect and apply the existing rules of customary
intemational law rclatmg to the utilisation and management of the resources of
intemational watercourses and, in particular, to respect and abide by the principles of
community interest in intemational drainage basins and equitable appomonmem of waler
and related resources. :

Member States riparian to or lymg within the basin of a shared wateccourse undemke to
abide by the obligation to maintain a proper balance between resource development for a
higher standard of living for their peoples on th¢ one hand and preservation and

enhancement of the environment on the other hand

. Member States lying within the basin of a shared watercourse shall ex’changé available
~information and data regarding the hydrotogical, hydrogeological, water quality,

meteoroIngcal and ecological condition of such a wa{ercourse

Member States shall utilise a shared watercourse in an equitable and reasonable manner.

.. In parucufara shared watercourse shall be used and developed by Member States with a

' view to altaining oplimum wtilisation thereof ‘and- benef'ts lherefrom consistent with

adequate protection of the watercourse

U!ilisali()n of a shared walercourse in an equitable and rcasonable manner within the

‘meaning of: paragraph 7 requires takmg into account all relevant factors and

circumstances, including

(a) geographic, hydrographic, hydroloarcal climatic and other faclors of a natural
 character,

(b the social and edonomic needs of the watercourse States concemed;

(c) the effects of the use or uses of a shared watercourse system in onc watercourse
- State on othcr watcrcourse Shtcs

" (d) e:uslmg and pOIenllal uses of the shared walercourse sys(cm

Member States shall notify qthcr p_otentm]ly aftected States and competent intermational
organisations of any emergency originating within their respective territories
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10,

11,

12.

13.

In the event that implementation or ‘execution of any planned measures is of the utmost
urgency in order to save life or to protect public health and safety or other equally
important interests as a result of an emesrgency situation, the Member State planning the
measures may, nolw:!hstandmo the’ prowsuims of paragraph 9 Immedlalely proceed to
ImplemenlatIOn or execution provided that in such event a formal dectaration of the

‘urgency of the mcasures shatl be communicated to lhc olher Member States

Member States shall take all measures’ necessary (o prevent the introduction of alien
aquatic species inlo a shared watercourse which may have detnmen!a! effects to the
ecosystem of the walercourse

Member States shall maintain and protéct shared watercourses and relatéd installation,
facilities and other works on the watercourses or within the relevant river basins in order
to prevent pollunon and olhcr forms of environmental degradatlon

Shared walercourses and mlated installations, facilities and other works shall be ‘used
exclusively for peaceful purposes consonant with the principles enshrined in the SADC
Treaty and in the Charter of the Uniled Nations and shall be inviolable in time of armed
international as well as internal conﬂlcis

ARTICLE 3 ESTABLISHMENT OF A (ZAMBEZD) RIVER BASIN MONITORING UNIT

Member States hereby establish a unit within thé Environment and lLand Management Sector
to be responsible for the momtonng of the implenientation of this Protocol

1.

' IVES OF THE \AONITOR!NG UNI

'I'he Momtonng Unit shall have as its main ob_]eclwes

{a) The harmonisation and coordination of natlonal water resources development
policies, in order to ensure an equitable utilisation of such resources among the
Member States

{b) The formwulation, in consu!tahon with the Basin States, of the gcneral pohcy of the
development of the Basin which Shail be consistent with the intemational status of
the River

(c) The ¢laboration and execution of an mtegmled dcvaloPmeN Plan for the Rwer Basin

(d) The initiating and monitoring of an orderly and rational reglonal policy for the
utilisation of both surface and underground waters of the River Basm

(¢) The designing and conduct of studies, research and surveys rehlmg o lhc
environmentally sound development and management plans for the Basin

ARTICLE S FUNCTIONS OF THi; MONITORING UNIT

In order to attain the objectives set out in Amclc 4, the Monitoring Unit shall pcrfoml the -

- following functions:

() Water Resources Legislation Momtormg cornplumce w:lh w‘ucr resourccs
legislation and, where necessary, recommcndmg amendments and mlroducuon of
new legislation :

(b) Research, Information and Data H’Indlmg

() Collecting, analysing, storing retsieving, dIsscmlmung, cxchangmg “and
wtilising data relevant o the integrated development of the Basin resources, and
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assisting Member States in the collection and analysis of data in their respective
States _ _
@ (i) Reviewing National Development Plans within the Basin
- (iii) Monitoring and promoting rescarch programmes aimed at the environmentally
_ sound management and development of the resources of the Basin.
© (iv) Stimulating public understanding and participation in the sound managément
- and development of the environment including human resources development
(v) Promoting in accordance with the national development plans of ‘the - Basin
- States, and in consullation wilh them, the formulation of a basin wide integrated
master plan

{c) Water Control and Utilis‘élién_ ;
(i) Recommending' regulation of the flow and drainage of the (Zambezi) River -
(i) Promoting measures aimed at flood mitigation _
(iiii) Recommending and promoting measures to controt desertification, soit erosion
and sedimentation
(d) Environmental Protection

(i) Promoting measures for the protection of the environment and the prevention of
all forms of environmental degradation arising from the use and exploitation of
the resources of the River Basm including water pollution and the degradation
“of fauna and flora - - :

(ii) Assisting int the establishment of substanccs to be banned from being mlroduccd
into the waters of a shared watercourse system

ey
& o

\E
(ii}) Promoting environmental lmpqcl assessments of dcvclopmcnt projecis wuhm
the River Basin :

{¢) Navigation

Monitoring the cffects on the environment and on water quahly arising from
navigational

() Agro-Pastoral and Fisheries Development

(i) Encouraging in consultation with other SADC sectors the development of food
crops, agro-pastoral and aquatic food production, fisherics and forestry
resolgces

' (u) Momtormg 1mgatlon propcts undefla.ken in lhe Basm
{2) Hydromcteorologlcal Momtonng Programme

 Promioting in consultation with other SADC Sectors the setting up and running of a
common hydromeleorol()gical and water resources moniloring programme in the
Basin

{h) Hydro- elecirlcuy Mom{onng hydro-elcctrlc power installations on the (Zambezi)
River, its teibutaries and sub- lnbularles

ART[CLE6 IMMUNITIBS AND PRWIL[ZGES

51*5 The immunities *md privileges of stich staff as may be appointed undér and within the
Monitoring Unit or under any provisions of this Protocol shall be those as are prescnbcd in
the Protocol of the Southem African Deve!opmcm Commiunity on Immunities and Privileges



ARTICLE 7 SETTLEMENT OF DISPUTES

I. Any dispute arising from the mterpretauon or application of this Protocol whlch cannot
be seitled amicably by negotiation, concitiation, enquiry, mediation or diplomatic means
shall be referred to the Tribunal established under Article 9 of the Treaty of the Southern
African Development Community

2 If a dispute arises between SADC on the one hand and a mémber state on the other

hand, a request shall be made by the Council of Ministers foc an advisory opinion to any

legal issue involved in accordance with Article 16 (2) of the Treaty of SADC, and the
opinion given by the Tribunal shall be accepted by the parties as final and binding.

ARTICLES TERMINATION

This Protocol imay be terminated by the unaninious resolution of all Member States

ARTICLE9 AMENDMENTS

. Amendments of this Protocol shall be adopted by a I decision of all the méembers of the
Summit :

2. Proposals for amendments of this Protocol may be made to the Executive Secrétary by |

any Member State for preliminary consideration by the Council of Minisi¢ss, provided

however that the proposed s amendmeni shall not be submitted to the Council of
Ministers for prefiminary consideration until all Member States have been duly aotified
of it and a period of twelve months has elapsed after such notification. -

ARTICLE 10 SIGNATURE |
This Protocol shall be signed by duly authorised representatives of Member States

ARTICLE 11 RATI_FICAT[ON _

This Protocol shall be ratified by the signatory States in accordance with their consuluuom!
procedures :

ARTICLE 12_ENTRY INTO FORCE

This Protocol shall enter into force thlrty (30) days after the dcposat of lht, ms!mments of
ratification by two thirds of the Member States : :

ARTICLE 13 ACCES’SiON

This Protocol shall remain open for accession by any State subjecl to Adticle 8 of the Trealy
of SADC

ARTICLE 14 DE.POSITORY

1. The original of this Protoco} and all instruments of muﬁc*\lson and accession shall be

deposited with the Exccutive Secretary of SADC, who shall transmit certified coples to -

all Member States

2. The Executive Secretary shall register this Prmocol with the Secremnats of the United

Nations Organisation and the Organisation of Afncan Unity
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IN WITNESS WHEREOF WE, Heads of State and Govemment of SADC \'iember S!alcs

have signed this Protocol.

DONE at ...... ceerenees this day of e

veririenes 1993 in two (2) érigihal texts in the

English and Portuguese languages both texts being equally authentic

‘eses deonnbsaaidabasibrtibsriasivrdaciatiass

JOSEPH EDUARDO DOS
SANTOSPRESIDENT OF THE
PEOPLE'S REPUBLIC OF ANGOLA

mbbddbaanesndatbbuedsintnndasatod bidsenea ‘emn

HIS MAJESTY KING LETSIE Il KING

- OF LESOTHO

devrdedavidnsdadd b i bindritotnet irdevasbans

JOAQUIM ALBERTO CRISSANO

 PRESIDENT OF THE REPUBLICOF .
MOZAMBIQUE S

Asbesasa BhedrsNainndraisroibenersbasenibbbed

HIS MAJESTY KING MSWATI Iil :
KING OF SWAZ]LAND o

besedralridiuserhandidibaibdbddtthsnbrabtin kR

" FREDERICK JACOB TITUS Cil'l’LUBA

PRESIDENT OF THE REPUBLIC OF
ZAMBIA -

sbas bt anassrrssaacanaagietusasnssnbadisbiate

- QUETT KETUMILE JONI MASIRE

PRESIDENT OF THE REPUBLIC OF
BOTSWANA

-------------------------------------- Asapdi

HASTINGS KAMUZU BANDA

PRESIDENT OF THE REPUBLIC OF |

MALAWI

uuuuuuu Aiuddbbssatondenunridsatsaaabndinania

SAM NUJOMA
PRESIDENT OF THE REPUBLIC
OFNAMIBIA

AnbidsasnsandonsalverrentadibbrannruEntsnind

ROBERT GABRIEL MUGABE

- PRESIDENT OF THE REPUBLIC OF |

ZIMBABWE -

SFrdaichBad T et At raabddaNdaairas wierasna .

 ALTHASSAN MWINY

PRESIDENT OF THE. REPUBLIC or

TA NZANiA
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APPENDIX 3 EXAMPLES OF REGULATIONS AND FORMS FOR WATER
'RESOURCES DEVELOPMENT

TABLE OF CONTENTS

}. Critedia for Project formulation (Philippines) ... 6 ........'RaAp—;HZZ
2. Application for Dam Construction Permit (Kenya) ., .,.....cocceceiinininnennene R-App.- 27
3. Operation Rules and Dam Safety (Kenya).....vveeivnieeiiinieciincsionnineiiennn.. R-App.- 31
4. Free Movement of Fish Upriver and Downriver (Kenya)............cvivvensins R-App.- 31

1. Criteria for Project formulation (Philippines)

. PHILIPPINES - Water Rules and Regulations _ _ :
48. As a general fule, a water resources project/program ray be implemented only if itis in
accotdante with the natisnal socio-economic development goals and objectivés or necessary for
the natisnal security or protection of tife and property. Any project/program involving the
appropriation of water shall be directed towards the optimum single andfér multi-purpase
utilization theteo!, Whenever practicable, projecis shall be cenceived and viewed according to
multi-purpose water rgsowice planning concepts within the dtea ynit of a civer basin, in the tase of
small scale water development projests not readily covered by latge-scale water development
projects, development planning of the fattet shall proceed alongside the implementation of the
tormer. _ ‘ : IR
49. The size and time phase of projects/programs shall salisfy appropriate socio-economic
indicators, mote particutarly the benefit-cost andfor éost-elfectiveness criteria, theie supplementary
and complementary roles to the projects program of other government sectoral plans, and their
ecological effects. .
50. Government water resources and refated projects/programs shall be submitted by the
proponent agencies to the Council, which may, if necessary, tefer the matter to the proper
deputies or concerned agencies for evaluation and comment in accordance with tha abgve
guidelines before approving the same, . ‘ . R
51. Any private intera-_.;t_ed' party may propose any water resourcés project thiough the appropriate
agencies andfor deputies who shall forward the same (o the Council after avatuating asd -~ -
commenting ‘with respect to the above guidetines.  The Council, belore approving the project, may,
it necessary, refer or consult with other appropriate’ deputies and/or concerned goverament
agencies. _ .
52. ProjectiProgram proposals shall contain indicators of socio-economic justilication, relationship
to the National Develepment Plan, impact statement on the sector’s projectipeogram supporls and
complement, regional impact statement, envitonmental impact statement, and such other
information as the Councit nay requice. Projects, such as artesian wells, spring development and
barangay waterworks for purely domesti¢ and municipal use, and such ather small-scale projects
as the Council may determine, shall be exempled from this requirement.
53. Any confiict involving the use of water that may arise from the projéctiprogram propodal shatl”
be resolved on thé basis of nationaliregional priarity and aeeds, i.e., heed (or. power generation in
multipurpose project shall be reckoned on the quantity and time of such needs on a grid basis
rathat than on a single project basis alone, ' _ o

Any conflict which advérsely affects a particular segment of society, group of individuals o
small community, may be resolved after a public heasing has been condutted by the Council of its
preper deputies. .
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2. Application for Dam Construction Permit (Kenya)

KENYA - Water {(General) Rulas

Form W.A.B, 25

" Application for a Parmit to Construct a Dam or Dams on Wntercouua
having no Normal Flow

TO THE CHAIRMAN OF THE WATER APPORTIONMENT BOARD

1. Full name of applicantis) (in bloék letters} f e b e et e e d e i e e ae e
‘2. Residence i _ P S A
Postal address ' o S

3. {a}  Land Reference No.ls) and dastm:t of applicant’s

holding(s) _
" {b}  Land Reference No. of fatm on which dam is to
be constructed A s ieah e b
4. {a} Nama of walercourse R
‘1\1 {b)  Is the watercourse situated In &f does it abut - :
: upon of enter into a reserved area? et
5. {a) Estimated discharge of flood water : o et et e eme i .« 4 CUSECS,

“{b}  How many months in tha yeat is the river dry? P h e e sa e s e mONths.

6. Particulars of dam: -

{a}  Natute of stream bed at site, e.g. sod‘ 'roak‘
“sand”, etc. _ _ : e e

“{b) - Nature of walls of river thannel at site, o.g.
"$oit", "rock”, ete. : R e e i e e et i s
{c} - Will dam be founded on sound tock? _
{"Yes" or “No"}

{d)  Will dam be fourided on any material which may
- be eroded by any underflow? . _ “ea

{e}  Description of dam, such as earth with core wall
{stating kind), conctete, masonry, ete. _ e e e

- . 'App_} 2,



n

{g}

-

G

k)

Eill in dimensions in space opposite

"Estimated area of reservoir at spillway level

Will the submerged atea at high flaod level be
wholly within applicant’s holding{s}?

If not, state Land Reference Nos. and names of
owners of the fand affected

Are both banks of the watercourse at the
ptoposed sité of the dam on applicant’s
holdingls)?

if not, state Land Reference Nés. and names of
owners of land affected

Wil any other works, including weirs, already
constructed, be affected by the head and/ér tail;
water levels of the proposed works?

If so, give full details of the waorks affected

The lbl!owin-g. information is required if the dam
exceeds 50 acre-feet in capacity or 15 feetin
height,

Catchment Area:
it  Area of surface catchment
i}  Maximum length of catchment
(i’  Average breadth of catchment
{Supply sketch of shape of catchment,
with dimensions, on separate sheet)
{iv]  Ruling sfope of ¢atchment

vl Matire of ground in catchment {e.g.
rocky, stony soil, clay sail, etc.}

If soif, state whether this is deep or
shallow

vy  Vegetatien in catchment (e.g. forest,
scrub, pasture, ciops or fallow)

n
Length

of dam

Thickness at ¢rest
Thickneés at basa

Greatast height of dam ..

g ....

e b 4 & b oaa

{in degreas

LRSS I

ft. in.

is s

acias.

C e i e e e . ACIES.
«+ » + s miles or yards,
e s milas or yards:

P N A

a v b b oas

of exprassed as ane
{00 N inieeenininn. feat

D I I B A

LI I I I I R L I IR B T B I R A I )

P R R E R
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. 7. Oisposal of Excess Water Past dam!
@ stata if excess water is 10 be disposed of by means
of: '
{a) The dam acting as a weir - S S
(b)  By-passtes) or waste wsic(s) on oné or both 15 S
flanks '
{c - State width and depth of by- -passies) below B (5 T ... width.
crest levelofdam . ) P 1ot
{d) If' by- p‘a's'.stes} of WaQie weir 1€ to be . [ S e
© €onstructed, state natura of material in which '
" the waste weit channe! will be axcavated :
{e) Gradient of waste v}eir channel : e S
8. State the éstimated geriod of construction of the S
works '

9. The General Map NO. vucieeerenenn. 20d the following Plan NOS. s..uve..... which have been
prepared in accordance with the Water Act and the Rules thereunder, and which are sent
herewith, are hereby declared to be pant of this application.

53: _ 10,

11

{ attach héreto verification of the names of the cegistered owners of the land meationed in
paragraphs 3 and 6 above. : :

1 agree to supply any funher information which may ba requlred by the Water Apportlonmem
. Board

.

12. | enclose herewith vrereness TOf SHIllNGS 1veverre CEALS .veresarsnnnes 10 COVET the prescribed fees for
the permit applied for, o :

Fad sk piae e g an sl b s s N st i bbb b ks by erares ararens daans

DALE verrererimssrernieersssesires _
Signature of Applicant or duly Authorized Agent

KENYA - Water {Generall Rules
39, IH \Whera the max:mum depth of waler impounded by the dam or weir measured from
stream bed level (or gmund tevel whete no stream exists) 1o spillway cill fevel is not more than 186
feet, there shall ba submitted the following plans of :he dam of welr when requifed by the Water
Appomonment Board:
i {a} a skelch iormg:tudma! séction on the Centre lme of the dam showing -
(n] the existing ground tevel;
(i} -the crest of the dam; and
i) the positien of the spnlways. stunceways sluice pipes ‘or other outlet works,
if any;
{ skelch-dnmens:oned cféss sectléns of the dam. showing «
fiy zhe natwre of the foundanon and the stream bed;
{ii} lhe materiats of which the dam is 16 be constiucted;
(iiiy the level of the invert and details of the outlet works, if any;
{ivli the level 6f the existing river bed;




(v} the full supply level;
. {vi} the high flood level;
vii) the maximum height of thae dam above lowest foundation level; and .
{viii}  in the case of earth dams, the detsits of the core walls, if any, and of the
precautions o be taken to prevent the erosion 6f the bank by wave actiop!
{c) any plan showing the levels of head water and tail water and any details of any
works up-stream or down-stream of the proposed woiks which wauld be affected
by the head and tail watéds of the proposed works.

(2) In each such plan tevels shall be referred 10 a datum lina to be shown theteon.

40. Whete the maximum depth of water mpounded by the dam of well measured from stiéam
“bed level (or ground level where no stream exists) to spillway ¢ill levet is more than 16 fest, the
ptans of the dam or weir shall, unfess the Watet Apportionment Board decides otherwise, include:

13} sccurate longitudinal and ¢ross sections, on which, in addition 1o the information -
specilied in rule 39 of these Rules, these shall be shown a graphlcal log, pmperly lotated thereon,
of such baring, test pit of other exploration as may have béen made, togethér ‘with'a brief
desciiption of the ¢haracter and dip of the underlying material and, if possible, the posmon of the
selid rock line;

{b) longitudinal seclions along the waste weir channe! of spiliway from the pomt of i mgress
io the point of egress, showing the nature of tha materials through which it will be constructed,
the existing ground line, the proposed bed Jevel and the position of all features such as cut-off,
curtain walls, spiliway, control gates and the like:

(c} type cross-sections of the waste weir channels, on which shall be mafked the calculated
velécity of the water and the full supply depth and the discharge capacity of the chanael at full
supply depth, and the nature of thé materials in which it will be constructed;

{d} full details of the outlet works:

(e} such strass diagrams and calculations as the Water Appémonmem Boatd may réquire;

{f} 3n estimate of the maximum flood flow expeéted at tha dam and the capacities of the
spiliways at high flood levels;

{g) the tevels of head and tail wateis and details of any whrks up- stream ot davin-siteam of
the proposed works which might be affected by the head and tail waters 6f the proposed works:
and

“{h) a datum line, 1 which all fevels be prepated. -

41. In addition to the plans fequired for the dam, weir or other structure for raising the fevet of
the water, the following plans shall be furnished, when so requured by the Water Apponronrnent
Board in the case of works involving stofage:

{a) when the volume of the impounded water at full supply level wﬂi not exceed IOO acre-

feet, a plan to a scale of not less than 1 inch té 500 feet, shéwing:
(i} the approximate position of the contour at full supply l‘ew:i and at estimated

maximum high flood level;

- (il the apptoximate capacity in aére-feat and the area in acres of the reéservoir at full
supply level;

Gii}  the area on each fatm or other piece of fand which will be aflected at high flood
level; and

fivl the nature of the material forming the bed and sides of the raservoir {for example,

“porous soil”, “velcanic ash”®, “clay” and son on); -

(o} when the volume of the impounded water at full supply level wdl be greater than 100
acre-feet, a contour plan, ptepased by a Gualified engineer, of the reservair site, 10 a scale of not
less than 1 inch to 500 feet, showing:

“fit swch contours as the Water Appomonmem Board may requue.
{il  the original high and low water levels of the water surface; .
{iii} the proposed high and low water !evals of the waler surlace, which levels shall
be shown by a green line;

livk the area on each holding which will be Submetged at the pmposed maximum high .

fldod level;

{v) the natuce of the material forming the bed of the reseivoir; and

fvi} a table sho‘.-.nng the ¢apacities at each contour interval’ at the full supply level and
the high flood fevel; and the capacities shall be stated in units of acre-feet.
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3. Operation Rules and Dam Safely'(Kenya)

< KENYA - Waler (Generai} Rules o
84. The right to store water shall be subject ta prior fight to its uninterrupted flow for so much as
is tequired lor actual and beneficiat use, and to the obligations irmposed by the Otdinance, and the
Watet Apportionment Board inay fequire an operatar (o store water at certain periods of the year,

"85, (1) An operator who has a licende, sanction ot permnt 10 store ot impound waler in any body

of water may, with the approval of the chairman, tuen the water so stored inté a natwal
wateértourse, and may, subject to the water 56 stofed bemg appurtenant 1o the fand upon which it

_is 1o be utitized, and subject to the conditions of his licence, sanction of permit authotizing the

divérsion or abstraction hereinaftérwaids mentioned, at a point down-siréam of the point of -
storage, divert or abstract from the body of water into which the stered watef is turned the
quantity of water so turned, sub;ect to such deduétions for evaparataon and seepage as the
chairman may, ftom time té time, order, L

12} Such éperatér, belote turning water into a natura! witefcourse as aforesaid, sha1l give to

" the water bailiff and to all persons eéntitled to use watef fromn any part of the body of water

between the point of release of the stored water and the points of utilization of the said water

“such notica of the use of the body of waist Tor the purpose aféresaid and such particulars

regarding the time during which it wilt be turned into the body of water, the rate of discharge of
tha store water and other mattérs as the Water Appomonmem Baatd may, from time to time,
tequire,

{3) No operator, other than the dperator who releases the stored water as aforesaid, shall

" divert or abstract any proportion of the flow of the bady of watet due to the watef so released,

nor shall any operator impound of store, except to Such an extent 35 may be imposed upon him by
the maximum capacity of his works fot dischasging the liow of the body of water through or
atound his wérks which abstract the flow of the water, any proportion of the flow of the body of
water due to the water 56 released.

86. An operator storing or arresting the flow of water by means of a dam or weir located on a
body of water 6f watercowrsa shall, unless otherwise deeided by the Water Apportionment Board,
provide, at a depth measured from tha top of the dam o¢ weir and to be specified by the Water
Apportionment 8oard in each particular ¢ase, an outlét, controlled by a valve, sluice gate or other
device, which shall be capable of being operated at all stages of the flow of the body of water or
watercourse so that the adrmal flow aof such body of water or watercourse can be passed through
or around such dam or weir at all stages: .

Provided that whers the aormal flow of the body of waler or waletcouise is automatically

by-passed around the teservolr. withoul any storage or arresting the flow of the waler

being elffecled, no such outlet works need be constradted.

4. Free Movement of Fish Upriver and Downriver (Kenya)

_KENYA - Water [General) Rules

98. Where, in the opinion of tha Water Apportionment Board, after consultation with the Fish
Warden, it is necessary for the free movement of fish up-stream of down-stream of any dam or
weitr on any bady of water, the Water Apportionment Board may order that an operater shall
provide in such dam or welr a fish pass, fish ladder or other structure, approved by the Water
‘Apportienment 8oard, whereby fish may meve freely up of down such body of wates:

Provided that within thirty days of the sesvice of such order it may be appealed against to
the Water Resources Authority, who shall have the power to confitm, vary or ¢ancel such dcder,
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