JAPAN INTERNATIONAL COOPERATION AGENCY

| REPUBLIC OF ZAMBIA
MINISTRY OF ENERGY AND WATER DEVELOPMENT

'“THE STUDY
'ON
THE NATIONAL WATER RESOURCES MASTER PLAN
| IN

THE REPUBLIC OF ZAMBIA

FINAL REPORT

SUPPORTING REPORT [N]

DAM GEOLOGY

OCTOBER, 1995

YACHIYO ENGINEERING CO., LTD.
(YEC)



fzﬁ



THE $TUDY ON NATIONAL WATER RESOURCES MASTER PLAN

DAM GEOLOGY
Table of Contenis
Table of Contents
Lis_tofTable_s
List of Figures
CHAPTER1  INTRODUCTION.....c.cvmmiiomuminsimsionsiseisisisssisisnnnssnssisnsss N 1
CHAPTER 2 GEOLOGYOFZAMBIA ....... SRR resssessnersseinenreivinss N4
2.] GCHEI’&I Ge(}logy [YTISTII TSI ] _-uu'.'-;u...'-.n-n' ...... Bedbestards e ireratenaad .......;.......'..-. ------- -......‘..N'd'
2.2 Regional GEology......oovrreuiniciiininaniannions ORI RO RUP RO PRI o Lo
2.2.1 GeologyofLusakaPrownce ...... OO OO UUICUIIOPURURPRPORRIOPOORY 2L
222 Geology of Central Province........c..... PR OO e N-4
223 Geology of COPPErett PrOVINCE .....o.ovivvivivrvsierserianiessivessresnsssivcnninn N=T
224  Geology of North- westernPrownce ............... ORI Sene——\
225  Geology of Luapula Province.......... Fhireresreeiimrredest e nraebeeeai bt N-7
226  Geology of Northern Province .. ..icovvieiciiniseniinionioneneninrsen oo N=7
1227 Geology of Eastern Provinee........iuiiaiiiin i st N-7
228  Geology of Southern Province .........cicuiv. Centebiessssbestsinesrtrensnnrsnnabesseans N-8
CHAPTER 3 DAMSITE GEOLOGY ...oo.oocciiiniminesinniernecrsinsinessirstivssscesesneense N-9
3.1 Maps, AenalPhOtOgraphsand References....-...:..:.._...,;-;........; ...... ......... roree N-9
32 FmdmgafromSuwey..‘;._.. ........ O O S PP RV RSV N-9
Tables
Figures

IN THE REPUBLIC OF ZAMBIA

SUPPORTING REPORT (N)

N-(i)



Table 1-1
Table 2-1
Table 3-1
Table 3-2
Table 3-3
Table 3-4
Table 3-5
Table 3-6
Table 3-7
Table 3-8
“Table 3-9
Table 3-10
Table 3-11

Table 3-12

‘Fable 3-13
Table 3-14
Table 3:15
Table 3-16

© Table 3:17
Table 3-18 -

Table 3-19
Table 3-20

Table 3-21
Table 3-22
Table 3-23
Table 3-24
Table 3-25
Table 3-26
Table 3-27
Table 3-28
Table 3-29
Table 3-30

List of Tables

Coordinates and Ref‘erence maps of Geologlcal Survey Points............... N-2

Stratigraphical Table of Zambia............0..cc..ivo.. ettt et N-5
Summary of Preliminary Géological Assessmenl .............................. e N-10
Geological Assessment of Lufubu Pamsite (Damsite No. l)‘..‘................N-l S
Geological Assessment of West Lunga Damsite (Damsite No.2) ........... N-16
Geological Assessment of Lukupa Damsite {(Damsite No.3)..................N=17
Geological Assessment of West Kapemba Damsite (Damsite No 4) ....... N-18
Geological Assessment of Solwezi Damsite (Damsite No.5- ) O N-19
Geological Assessment of Kifubwa Damsite (Damsite No. 5- ) TR N-20
Geological Assessment of Kafue Damsite (Damsite No. 6).iviinniincniniinns N-21
Geological Assessrent of Mutundu Damsite (Damsrte No. 7). N-22
Geological Assessment of Lubi Damisite (Damsite No.8)......... ..N-23
Geological Assessment of LuFupa [Downstream] Damsite '
(Damsite No.9-1)........... e i s e b g enessbeaesennaeeseseeceeers N2
Geological Assessment of Lul‘upa {Upstream] Damsute _ :
(DamiSite NO.O-2)....ooeiiiieiriiuis s eeer ettt e, N-25

Geological Assessment of Baluba Damsite (Damsite No 10- 1) N-26
Geological Assessment of Kafubu Damsite (Damsite No. 10-2) .............. N-27
Geological Assessment of Lunsemfwa Damsite (Damsite No. 1 ) IR .N-28
Geological Assessment of Mwonboshi Damsite (Damsite No.12).......... ... N-29
‘Geological Assessnient of Kopyonga Damsite (Damsite No. 1. N-30

Geological Assessment of Muchno [Upstream) Damsite

(Damsite No.14-1).... i N231
Geological Assessment o{' Muchnlo [Downstream] Damsute :
(Damsite No.14-2).......oovmivviniciirien . beeritr et habb e e N=32
Geological Assessment of Muchito Kanakantapa Damsﬂe _
(Damsite No.15)............. erseed bbb s iesadeinngaie s ereensioniiees, N=33
Geological Assessment of Chongwe Damsﬁe (Damsete No 16) ............. N-34
Geological Assessment of Mwapula Damsite (Damsite No.17).............. N-35
Geological Assessment of Lundazi Damisite (Damsite No.18)................N-36
Geological Assessment of Lukusashi Damsite (Damsite No.19).._..-...-..,..N-37
Geological Assessment of Lutembwe Damsite (Damsite No. 20) v N-38
 Geological Assessment of Katete Damsite (Damisite No.21)..., ceirvinnensy N-39
Geological Assessment of Lungo Damsite (Damsite N6.24)......... ... N-40
Geological Assessment of Lwombe Damsite (Damsite No.25)...............N-41
Geological Assessment of Bengwa Damsite (Damsite No, 26).c.uvirernn N-42
Geological Assessment of Kalomo Damsite (Danssite No. o ) W cveer. N-43

N-(ii)



R,

g,
a‘;,,.‘!

Figure 1-1
Figure 1-3
Figure 1-4

Figure 1-5

- Figure 1-6

Figure 1-7
Figure 1:8

Figure 1-9

Figure 1-10

‘Figure 1-11

Figu re 1-12
Figure 1-13
Figure 1.14
Figure 1.15
Figure 1-16

Figure 1-17
- Figure 1-18

Figure 1-19
Figure 1-20
Figure 1-21
Figure 1-22
Figure 1-23
Figure 1-24
Figure 1-25
Figure 1.26
Figure 1-27
Figure 1-28
Figure 1-29
Figure 2-1

Figure 3-1

Figure 3-2

Figure 3-3

Figure 3-4

Figure 3-5
Figuré 3-6
Figure 3-7

Figure 3-8

List of Figures

Location Map 0f Damsites ...c.i.iuiviuiosioinrinnnseeeieivioeeneeens rvmeeeniinas .N-3
‘Location Map of Lufubu Damsite (No.1)............. bebiasisirenien reinraens o N-44
Location Map of West Lunga Damsite (N0.2)............ e, rerereenien N=45
Location Map of Lukupa Damsite (No.3) and : :
Lwombe Damsite (No.25).... e NS46
Location Map of Kapemba Damsne (No 4)......-. .................. RTUTR N-47
Location Map of Solwezi Damsite (No.5-1)...oovivvoiiciiivecccicins N-48
Location Map of Kifubwa Damsite (No.S5- 2) ..... ST N-49
" Location Map of Kafue Damsite (N0.6).....ccovevnnie. vieenreneesbenecsnnenions N=50
Location Map of Mutundu Damsite (No. 7) idestsraiiansieneesih it r e bt st brnr e N-51
Location Map of Lubi Damsite (N0.8) ............ SRR TCOTUNORUPRUOTURITERY \ 15, ¥4
- Location Map of Lufupa [Downstream] Danisite (No. 9 1) ................. <N-53
Location Map of Lufupa [Upstream] Damsite (No 9. 2) ....................... N-54
Location Map of Baluba Damsite (No.10-1) ... s e N-55
Location Map of Kafubu Damsite (No 10-2)...........coceniennn R N-56
Location Map of Lunsemfiva Damsite (No.1 l)...‘..' ......... et N-§7
* Location Map of Mwomboshi Damsite (N0.12) .....iovveiieieecvieenen. N-58
Location Map of Kopyonga Damsite (N0. 13) ...ocv.ieceiorieerseennne. N-59
- Location Map of Muchito [Upstream] Damsite (No:14-1).................. N-60
Location Map of Muchito [Downstream] Damsite (No.14-2)..............N-61
Location Map of Kanakantapa Damsite (N0.15) ....c............ S N-62
Location Map of Chongwe Damsite (No.16)............... e (. N-63 -
Location Map of Mwapula Damsite (No.l?)...;.n OISR \ XY |
Location Map of Lundazi Darmsite (No.18)................ SURTIRUEIIORN | & .1
- Location Map of Lukusashi Damsite (No. 19) ............. .N-66
- Location Map of Lutembwe Damsite (N0.20) ............. brrereer i nenaeearaeies N-67
- Location Map of Katete Damsite (No.21) .......... evaberainni derbedniseeenanneene N-68
- Location Map of Luongo Damsite (N0.24) .......ccccoivinnnnn irrieese veees N-69
Location Map of Beagwa Damsite (N0.26)................. FOTCTRROPNUIBIORSE I (1
Location Map of Kalonio Damsite (N0.27) ......cc..vvene..e. PRSI \ B J |
Geological Outline Map of Zambia........coocevveervicesivnieniiniinninenens N-6
Geological Map of Chongwe Damsite......cc...occvveivverorinvoicvere v N-72
Geological Profiles of Lufubu (No.1), West Lunga (No.2),
and Lukupa (No.3) Damsites ..o N-73
~ Geological Profiles of Kapemba (No.4), Solwezi (No 5-1),
and Kafiie (INO.G) DamSILes .......cco.iviuiriveerieieeccrir et sesesisassiobeees N-74
Geotogical Profiles of Mutundu (No.7), Lufupa [Downslream]
' (No.9-1), and Lufupa [Upstream] (No.9-2) Damssites..........cc...e..ernn.... N-75
Geological Profiles of Kafubu (No.10-2), Lunsemfiva (No.11),
and Mwomboshi (N0, 12} DamiSites .ooivvrveriiivirincrceicrenecresreecinessne i N-76
Geotogical Profiles of Kopyonga (No. 13), Muchito [Upstream]
(No.14-1), and Kanakantapa (No.15) Damsites..........covoverecevnencnnn. N-77
Geological Profiles of Chongwe (No.16), Mwapula (No.17), and
Lundazi (N0 18) DAMSIES .....rvvrrmniivivrmirenreeriesmtemscsissietosmtereesisnneseeas N-78
Geological Profites of Lukusashi (No.19), Lutembwe (N0.20), and
Katete (N0.21) Damsites......ccooovvevecmnennee. bbb Faren b st rteerabanann N-79



Figure 3-9

Figure 3-10

Figure 3-11
Figure 3-12
Figure 3-13

Figure 3-14
Figure 3-15

Figure 3-16

Figure 3-17
Figure 3-18

Figure 3-19
Figure 3-20
Figure 3-21
 Figure 3-22
Figure 3-23
Figure 3-24

- Figure 3-25
Figure 3-26
Figure 3-27
Figure 3-28
Figure 3-29
Figure 3-30
Figure 3-31
Figure 3-32
Figure 3-33

Figure 3-34

Geological Profiles of Luongo (No.24), Lwombe (No 25), and

‘Bengwa (N0.26) DamSites .....civviveerirrnsereonsiorstssses e seseesneesies. N-80
Geotogical Profiles of Kalomo Damsite (NO.27}. . c.uviveveveiesiarenne: e N-81
Geological Map around Lufubu Damsite (No.1) 1/1,000,000............ '..N-'82

Geological Map around West Lunga Damsite (No.2) 1/1,000, 000 v N-83
Geological Map around Lukupa Damsite (No 3) and Lwombe

Damsite (N0.25) 1/1,000,000............. i ivecrmecnsisivne sennes vt N-84
Geological Map aréund Kapemba Damsite (No.4) l/ 100 000 ......... o N-85
Geological Map around Solwezi Damsne (No.5- l) and Kjt‘ubwa
Damsite (N0.5-2) 1/100,000...........00.4. fevenaii.. N-86
Geological Map around Kaﬁje Damsde (No 6) and Mutundu
Danisite (N0.7) 1/500,000 .iiivniiiieiiiiossiciosesisiecrssinssessseresssesnns. N-87
Geological Map around Lubi Damsne (No 8) 1/1,000, 0{)0 dvsdreniinnen . N288
Geologlcal Map around Lufupa [Downstecam) Damsite {No 9-1)
- and Lufupa [Upstreani]Damsite (No.9-2) 1/1,000,000 .. ......;-.;..N-89 3
Geological Map around Baluba Damsite (No.10-1) 1/ 100 000 ..N-90
‘Geological Map atound Kafubu Damsite (No.10-2) 1/100 000...........-.N-9l '

Geological Map around Lunsemfiva Damsite (No.11) 1/100,000......... N-_92 :
Geological Map around Mwomboshi Damsite (No.12) 1/100,000..... N-93 .
Geological Map around Kopyonga Damsite (No.13) 1/100,000 ..........N-94
Geological Map around Muchito [Upstream) Damsite (No 14-1) and

Muchito [Downstream] Damsite (No.14-2) 1/100,000....................... N-95 -
Geological Map around Kanakantapa Damsite (No.15) lf 100,000 ......N-96
Geological Map around Chongwe Damsite (No.16) 1/100,000............N-97
Geological Map around Mwapula Damsite (No.17) 1/100,000...........N-98
Geological Map around Lundazi Damsite (No.18) 1/1,000,000.......... N-99

Geological Map around Lukusashi Damsite (No.19) 1/1,000,000... '.N-IOO
Geological Map around Lutembwe Damsite (No.20} 1/100,000..........N-101

Geological Map around Katete Damsite (No.21) 1/1,000,0001.............N-102
Geological Map around Luongo Darmsite (No.24) 1/100,000.............. N-103
Geological Map around Bengwa Damsite (No.26) 1/100,000............. CN-104

Geological Map around Kalomo Damsite (No.27) 1/ 1,00'0,000 ........... o N-105

N(iv)




I

CHAPTER 1 INTRODUCTION

The purpoée of the dam géological 'studff-‘is lo obtain geological information on potential
damsites that were proposed in the prehmmary study and to provide the basic data for the
Dam development plan study.

Objecllve damsites for study were selected by the Study Teams Dam Planners using the
following cntena

1) ngh potential damsites evaluated "AA" in the prefiminary study.
2) Altérnative damsites selected among "A" in the preliminary study.
3) Newly proposed damsites for Hydr{)electn'c power de\?'elopment' plan

The geological study consisted collecllon of exisling mf‘ormatwn interpretation of aerial
photographs and field reconnaissance. :

Damsites taken up in the geological study include the following 21 sites and 7 sub-sites. The
dam list are shown in Table 1-1.

1) Lusaka prownce ;4 sites (AA) and 1 sub-site (A)
2) Central province ;3 sites (AA) and 1 sub-site (A)
3) Copperbelt province ;3 sites (AA) and 1 sub-site (A)
'4) North-western province ; 4 sites (AA) and 2 sub-sites (A)
5) Luapula province ; 1site (AA) and 1 sub-site

6) Northern province o 1site (AA) and 1 sub-site

7) Eastern province . . 4 sites (AA)

8) Southera province i 2 sub-sites (A)

The geological survey was carried out from June 10th to August 2nd 1994, Location of
these 28 damsites is shown in Figure 1-1 and in Figures 1-2 through 1-29.



Table 1-1 Coordinates and Reference maps of Geological Survey Péints

Dam Nameof River  Coordinates Reference maps Aerial photographs
No. . _ Xt3000s) Y(1000m) -1:250,000 - 1:50,000 SRR
1 Lufubu 729 8813 $C-35-12- 1029C1
2 WestLunga 221 8701 $C-35-13 1124C2
3 Lukupa 278 8879 SC-369  1030B2 |
4 Képbmba’ 521 © 8760 SD-36-15 1133A1 ZA 829  Chama  R7-199/201
5.1 Solwezi 43¢ 8655 SD-35-2  1226A2 ZA 911G Solwezi - RI-S/6
5-2  Kifubwa 440 8655 SD-35-2 1226A2 . , s
6  Kafue 626 8606 S$D-353  1228C1 ZA 935 - Mufulia R4-S1/52
7 Motuadu 636 8508 $D-353 1328C2° ZA  93/5 - Mufurila  R6-81/83
8  Lubi 183 8495 SD-35-5 1324Ct
9-1 - Lufupa 375 8510 SD-35-5 1325B4
' (Downstream)
92 Lufupa 374 8519 S$D-35-5 1325B4¢

(Upstream) g - : : .
10-1 Baluba 647 8560 SD-35-5 1325B4 ZA 842 Luanshya R34-1944/1946 -
102 Kafubu 661 8538 SD-35-7 1328A2

11 Lunsemfiva 746 8490 SD-35-8  1329C2 ZA 938  Mukushi R9-1019/1021
12 Mwomboshi 659 - 8361 SD-35-11 1428C4 ZA ‘888  Central  R12-13/14

_va.
13 Kopyonga 556 8326 SD-35-15 1527B1 ' _
t4-1 Muchito 633 8263 SD-35-16 1528CI ZA 1971  Southern  RS53-53/54
{(Upstream) _ ‘ : P:ov_.. '
14-2 Muchito 634 8254 SD-35-16 1528C1 "ZA 19/l  Southern RS51:58/60
{(Downstieam) ' " Prov. o
I3 Kanakantapa 672 8321 SD-35.16 1528B1 ZA 191 - Southern RG4A-14/15
- _ . Prov. o

16  Chongwe 682 8306 SD-35-16 152883 ZA 19/l Southern RGIA-8/9

_ : Prov. :
17 Mwapula M2 8320 SD-35-16 1528B2 ZA 19/l Southern  R64A«29/30

Piov,

18 Lundazi 505 2665 SD-36-3  1233Al
19 Lukusashi 202 8514 SD-36-5 1330A3 ZA 8/18  Sercnjc  R10-303/306
20 Lutembwe 432 8501 SD-36-6 1332C2 o .
21 Katele 399 8449 S§D-36-10 1432A1 ZA 273 Block C  R214-585M486
24 Luongo 698 8315 SC-35-12 1028D2
25 Lwombe 174 8383 SC-36-9 103082
26  Bengwa 513 8178 SE-35-3  1627A3 ZA 801  XafuelLiv. R17-1712/1713
27 Kalomo 439 8103 SE-35-6 1726A2 ZA 9171 Southern R21-37/39

Prov,

N-2
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CHAPTER 2 GEOLOGY OF ZAMBIA

* This chapler descnbes the general geofogy of Zambia and the reglonal geology for each of §
. provinces in which damsites are ptoposed Most of the information contained herein was
-~ extracted or reproduced from existing literatures.

2.1 General Geolﬁ"gy

In Zambia rock formations from Precambrian to early Paleozoic are extensively exposed.

- Basement Complex Muva Super group, Katanga Super geoup lie as base rocks in Central,

Northern, Eastern, North-western, and Southern part of Zambia. Several of orogenic
events, Eburnian (2000-1800 million years), Kibaran (1300 million years), Katangan (900-

' 500 million years) and Pan-African (600 million years), have been recogmsed in those base
- formations. Karroo Super group, Carboniferous to Jurassic System, is distributed along the
Luangwa river and western part of Zambia. Those older base rock formations are overlain
- widely in westeérn part of Zambia by Mesozoic Super group and Cenozoic Super group. The

straugraphy of Zambia is summarised in Table 2-1. Geological outline of Zambia i is shown

" in Figure 2-1.

2.2 Regional Geology.

- 2.2.1 Geology of Lusaka Province .

Dolomites, hmestones Schists and quartzites of Katanga Super group are distributed around

“western part of the province mcludmg Lusaka city, Gneisses and granitic gaeisses of

Basement Complex are widely spread in northern and eastera part surrounding Lusaka city
area. In this area, hills mainly consists of quastzites are aligned E-W direction with 100-

- 200m width and 50 200m height from’ plateau plane. Limestones, dolomites, schists,
: quarlzntes of Katanga Super group and gneisses of Basement Complex form Mpond dome
“in southern part near Kafue town. Potential damsites are selected rather narrow portions at

that rivers cut down plateau planes consist of Gneisses or Granitic gneisses, or at narrow
valleys where rivers cut across hill lines consist of quartzites.

12.2.2 Gealogy of Ceniral Province

' Main_ly'(i:ranitic gneisses of Basement Complex containing pelites, quartzites, volcanic rocks
are distributed in eastern part of the province. Quarizites and pelites of Muva Super group
“are distributed in north-eastern part. Predominantly shales, sandstones of Kundelung

formation of Katanga Super group are distributed in western part. Granites of Basement

“Complex form Hook Granitic Massif at weslern end of the province. Mine Series rocks,

carbonale rocks of Muva Super group are distributed central part near Kabwe town.
Potential damsites are selected at gneisses and Quartzites of Basement Complex, Quartzites

“and pelites of Muva Super group, Sandstones of Kundelung formation. According to
~ Topographical and Geological aspects, high poteatial damsites exist in deep valleys near

Muchinga Escarpment. Bui those are far in distance from town area or high potential
developmient area.

N4



Table 2-1 _ Stratigraphical Table of Zambia
Geoldgical Age Super Grovps | Groups or- Rocks a__nd Sedimenls
- 5 Formations o .
Attuvium *  [Alluvium sands Gravels Ciay near
, T - |takes
Cenozoic Quaternary Cendzoic SISO N R
Era Tecitaly Super Group  [galahari Fine sands, Sands!bnés with cla)s
' Group
‘ _ Mesozoic . l__.oxie; o Mu&siones,’Sil(st@nes
. . Crda@us Sup'er_(}rou'p Cretacchus
- Mesozolc - : " Formalmns
Era i i o RIS SO O SO
o Uppcrl(ar‘roo Basalt, Inteibedded Sandstone,
lurcassic Karroo - [Group * 1Sandstones, Mudstones, Sillstones
Carbonifecons | Supér Group 1 e e T :
- . [Lower KarrooiMudstone with cosl measuces, Silistones,
_ - |Group Sandstones, Conglomerates -
. . - Lower Quartzites, |
palacozoic. | Silarian Palacozoic Shales,
fa raovictan Super Group Sandstones -
Kundelung  [Carbonate rocks with shales, Shales, - -
Group Siltstones, Sandstones
) Kalanga U rROan Dolbm:tcs A? -d.htes
Super Group ) Gfggp ‘g
Ear:y : -.ni........... ...............
Pre. Palacozoic lgo\_\'er R()an Quartziles, Argnl!:tes Dolomncs
> . Group Cong!omerate ‘Mine Senes shales
cambrian . SN R A -
Era ~ | Precambrian o o
: L Muva Super  |Muva Group [Shales, Mudslones,
Group and ' {Sandstoncs '
Basemenp [ o
Comanplex Basement Bascment gneisses,
Comple\ M:gmahtes SChlSlS '
Varibus age mainly older Intrusive and MetamOrphlc Basic-igneous rocks Mcta-igncous
Precambrian Rocks - {roeks, Aniphibolites, Mctasedlmenls
Mc{avolcamcs :
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2.2.3 Geology of Capperbelt Proviace

- The eastern end of Lufilian Arc with Kafue antictine exist at north-eastern part of the
province. In Lufilian Arc, five large domes of Basement Complex were uplifted and three

phases folding and melamorphnsm of the Katanga sequence were undergone during the

Lufilian orogeny. Granitic gneisses of Basement Complex containing schists, partly
quartzites are distributed at central part of Kafue anticline. Katanga Super group containing
Mine Series rocks, carbonate rocks, shales, dolomites, sandstones are disttibuted at north-
cast and South-west part of Lufilian arc. Potential damsites are selected at Granitic gneisses,
schists and quartzites of Basement Complex.

| 2.2.4 Geology of North-western Province

Granilic gneisses, partly basic igneous rocks of Basement Complex containing schists are
scattered forming Luswishi Dome, Solwezi Dome, Mwonboshi Dome, Kabomp Dome at
central part of northern area of the province. Mine Series rocks, Lower Roan quaﬂzntes
carbonate rocks of Katanga Super group around those domes and form the western end of
Lufilian arc. Predominantly shales, sandstones of Kundelungu group are mdely spread at
eastern, southern and north-western part of the province. At western part, Kalahari Group
~overlie those base rocks. Potenual damsites are selected  at Quartzites and shales of

Kundelungy group. It may be able to find possible damsite at south-eastern part of

_ Kabompo Dome according to topographical and geologlcal aspects. But, thcse areas aré far
in distance from high potential devetopment area.

2.2.5 Geology of Luapula Province

Granites are widely extended NE-SW direction al cenlral and noﬂh part of the province.
Quartzites, shales of Muva Super group are widely spread at north-western part and form
Luougo Fold Belt. Volcanics of Older Precambrian are distributed near boundary of
granites. Predominantly shales, sandstones, partly carbonate - rocks and psammites are
distributed at south-eastern part. Potential damsites are selected at Quarizstes of Muva

Super group.
2.2.6 Geology of Northern Prdvinc‘e

In Northern province, the same geologital sequence as Luapula province are extended to
north-eastern direction. Granites, granitic gneisses are widely spread at Central part of the

province. Quartzites, shale of Muva Super group are distributed at northwestern and south- - -

western part of granite zone, and shales ,sandstones of Kundelungu group are distributed at
eastward of Lake Bangweulu. At south-western end of the province, Granites, Granilic
gucisses are elongated NE-SW direction and form Irumide Fold Belt with Muva Super
group rocks. Upper Karroe formation of Katroo Super group are distributed along

Luangwa valley. Potential damsites: are selected at gramtes and quarizites of Muva Super -

group.
2.2.7 Geology of Eastern Province
Polymetamo:phased and complexly folded gneisses, granulite faces rocks cutting by

granites, syenite and basic intrusions, are widely distributed at the province and form
Mozambique Belt. Low: grade metasedlmems mcludmg conglomerate, psammites and
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pelites are interspersed within those rocks. Grits, sandstones mudstones of Upper Karroo
Super group are distributed aTong Luangwa valley. Potential damsites are selected at
Gram{es granitic, gnelsses quanzates of Basement Comp!ex

2. 2 8 Geology of SOuthern Pro\nnce

“Granite, granitic gneiss, schist of Basement Complex are widely elongated NE-SW

direction. At north-eastern part of the Block, partly calc-silicate rocks, meta-cubonate rocks
of Basement Complex and Mine Series rocks of Katanga Super group are contained as
several narrow-belts with WNW-ESE direction. Upper Karroo formation of Karroo Super
group are distributed along Lake Kariba and Zambezi river, and the Batoka basalt of Karreo
Super group are distributed at the southern ¢nd of the province near Livingstone town.
Potential damsites are selécted at granitic gneisses of Basement Complex.



CHAPTER 3 - DAMSITE GEOLOGY

31

Maps, Aerial Photographs and Refer‘encés

The list of. geologlcal survey data referred to in the study is given in "Reference".
Topographic maps and the aena! photographs for the geological survey are listed in Table

1-1.

3.2

Findings from Survey

The purpose of this geologlcai survey was to obtain preliminary geologrcal mfonnauon
necessary for Darn deveIOpment plan study at the proposed damsrtes The mrvey includes
field reconnaissance and review of ex;stmg geologlca! data.

The main items mvesllgated in the suivey consist of

A summary of the survey findings for 29 damsites is shown in Table 3-1,and the details of

1) Topography at the damsite

2) Geology at the damsite and foundation condition

3) Possibility of dam construction and Maximum dam height
4} Constiuction materials

5) Type of dam

each site are shown in Tables 3-2 through 3-30,

The results of survey are as follows.

)

Best potential damsites according to topographical and geotogical aspects are:

Chongwe (No.16) Lukusashi ~ (No.19)
Mwonboshi  (No.12) Lundazi {No.18)
Solwezi (No.5-1)

Chongwe dam

Chongwe dam is expected to construct a maximum 37m height concrete dam,
Damsite base rock consists of mainly gneiss, partly mica schist and meta diabase dyke
of Basement Complex. Gneisses outcrops are scatiered at river bed and both side
slopes. Foliation of gneiss is almost N°70 E-N80° W strike, 10°°-30° $ dip and

inclined from left to right side with gentle dip. Joints of gneisses are NW-SE, NNW-

SSE, NE-SW and E-W strikes with near vertical dips. Meta diabase dyke is
recognised directly upstream of dam site aligning in N2° E direction. Mica shists are
partly distributed at the right side of 400-500m downstream. It may be intercalated in
schistic gneiss. Therefore, geological structures of damsite are stable. In reservoir
area, same gneisses are distributed and geolognal condition of reservoir is stable

~ without slope failure. As concrete aggregates, gneisses of the damsite is rather brittle

because of rather thin schistocity by parallel arrangement. 6f mica minerals. Tt-is
supposed to be ordinary characteristic of gneiss surrounding this area. Therefore it is
naccessary to find quarry site near the damsite or transport.” Amphibolite, marble and
dolomite outcrops may be available as concrete aggregates. As rock material for fill
type dam, gneisses around the damsite are available.
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Table 3-1 Summary of Prehmmary Geological Assessmient -

‘Dam  Namé¢of  Topo- G

$

.qurfie Rack - Filter Core abieDom - height

No. = ° pamsile graphy togy Aggregates type - (m)
1 Lufubu ‘B A A A C A GR 33
2 West Lunga A B C B B A RG - - 4
3 Lukupa C B B ‘B A A R 27
'§  Kapemba B A A A A B GR 30
3-1° Solwezi B A A A A B GR - 30
52 Kifubwa B B A A A B R 25
6  Kafue - C B - C C A A R 33
7 - Mulundu B B C C A A 'R 36
8  Lubi B C C C - A C D -
9.1 Lufupa B B c B B B R/G 31
: (Downslecam) - - : -
9-2 Lufupa C B C B B B . R 28
~ (Upstream) : _ . : - ‘
10-1 Baluba B B " C C C ‘B R 25
10-2 Kafubu B B B B B B R 31
11 Lunsemfwa C B C C B B R 27
12 Mwomboshi . B A A A A B GR 35
13 Kopyonga B B - B B B B R 30
14-1 Muchito B B B B A A 'RIG 25
(Upstream) . : :
142 - Muchito A A A A A B GR 100
~ (Downstream) ' : o
15 Kanakantapa B B B B A B R/G 21
16 . Chongwe B A C A B B  RG 37
17 Mwapula A B B A A B G/R 28
g & 18 Lundazi A A A A B B . GR 38
19  Lukusashi A A B A ‘A B G/R 56
20 Lut¢mbwe B B B B A B WG 48
21 Katete B B B B B B RIG 25
24 Luongo B B B B A B RIG 43
23 Lwombe C B C C B A R/E © 20
26 - Bengwa B A A A A B GR- 40
27  Kalomo B A A A B - C G/R 27
Notes: ' :
Topography A:Good, B:Fair, C:.Open Valley
Geology A:Good, B:Falr, C:Poor :

Construction Materials  A:Available,  B:Available bul some constrains,
' ~ C:Further investigation required

Dam type ' R:Rockfill, E:Earhfill,  G:Concrele gravnly.
D:Diflicult to construct
Mwonboshi dam

Mwonboshi dam is possible to construct a maximum 35m helght concrete dam.
Damsite base rock consists of gneiss of Basement Comp!ex (Mwonboshi gnelss)
Very hard gneisses outcrops extend at river bed. Same gneisses are distributed in
reservoir area. Gneisses around the damsite can be used as concrete aggregates.

N-10
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Solwezi dam :

Solwezi dam is expected to constmct a maximum 30m heught concrete dam. Base
rock of damsite consists of Biotite-quartzite of Kundelungu group (Sotwezi biotite-
quartzite formation). Hard quartzite outcrops are scaltered at river bed and both side
slopes. Same quartzites are distributed in reservoir area. Quartzites around the
damsite can be used as concrete aggregates. :

Lukusashi dam
Lukusashi dam is expected to construct 2 maximum $6m height concrete dam. At the
high ridges of "Busendaka hills® of the dam site, it is possible to construct more than
60m height concrete dam. But dam height is limited by low watershed of reservoir
- area. Base rock of damsite consists of Quarzite of Basemeat Complex. Hard
quanzne outcrops are scaltered at river bed and both side slopes. In the reservoir area
gramuc greiss are distribited. Quartzites around the damsite and Granilic gneisses in
reservoir area can be used as concrete aggregates.

* Lundazi dam '
Lundazi dam is expected to construct a maximum 40m height concrete dam, Base
rock of damsite consists of Granitic gnelss of Basernent Complex. Very hard granitic
gheisses oulcrops spread at whole river bed and both side slopes. Same’ granitic

- gneisses are distributed in reservoir area. Granitic gneisses around the damsite can be

~ uised as concrele aggregates.

(2) - Other good potential damsites according to topographical and: geological aspééis are:

Kanakamtapa =~ {No.15)

. Mwapula (No.17)
Kopyonga (No.13)
Kifubwa {No.5-2)
Lufupa upstream (No.9-2)

Lufubu {(No.1)
Lukupa {No.3)
Lunsemfa {No.t1)
Kapeniba No.4)
Lutembwe {No.20)
Katete (No.21)
Bwengwa (No.26)
Kalomo (No.27)

(3) Other potennal damsites, but it is necessary to cons;der big or rather blg amount
diversion of river water at the construction period.

‘Baluba (No.10-1)
Kufubu = - (No.10-2)

CMutondu- (No.7)
West Lunga ' (No.2)
Luongo (No.24)
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(4) Other potential damsites, but it is necessary to consider countermeasure that water of
reservoir submerge facilities, road, water supply pipe line, railway, town and 5o on.

Luﬁ:pa downstream (No.‘)-ﬂl)
Muchito upstream  (No.14-1)
Muchito downstream (No.14-2)

" About Lufupa downstceam dam, it is possible to construct small dam for towns water

supply without submergmg fac:lmes

- (5) Difficult damsite

Lubi  (No.8)
Lwombe (No.25)

Lubi dam is difficult to construct any kind of dam in the river. Damsite base rock consists of
unconsolidated sand of Kalahari group. It may be possible to construct reservoir digging
dam with mpermeable membrance on the surface at éutside of the river. Lwombe dam is
rathes difficult to construct because of very flat plateau plane at dams:te and reservmr area,
It is possible to construct reservoir digging dam.

N-12



10,

1§D

12.

13.

14,

I5.

16.

17.

REFERENCES

GEOLOGICAL MAP OF THE REPUBLIC OF ZAMBIA 1:1,000,000 ; GEOLOGICAL SURVEY
DEPARTMENT : A.R. DRYSDALL, DIRECTOR, COMPILED BY J.G. THIEME AND R L.
JOHNSON 1974-1975

GEOLOGICAL MAP OF THE LUSAKA AREA 1 250 000 SHEET NO SD-35- 15; CO\‘[PI‘LED BY
§.G. THIEME, EDITED BY A. K RAY,1971

GEOLOGlCAL MAP OF THE RUFUNSA AREA 1:250 060 SHEET l\O SD- 35 16  COMPILED
BY M.C. BARR, EDITED BY AK. RAY, CARTOGRAPHY SUPERVISED BY
N.S.HUNJAN, 1971

GEOLOGICAL MAP OF THE CHIPATA AREA 1:250,000 SHEET NO.$D-36-6 ; COMPILED BY
1.VAVRDA, EDITED BY A K.RAY, CARTOGRAPHY SUPERVISED BY N.§. HUNJAN

GEOLOGICAL MAP OF THE PETAUKE AREA i:QS0,000 SHEET NO.SD-36-9 ; COMPILED BY
R.A. AGAR, EDITED BY A K. RAY, CARTOGRAPHY SUPERVISED BY N.§. HUNJAN

THE GEOLOGY OF THE LUANSHYA AREA ; EXPLANA’] ION OF DEGREE SHEET l328 N
QUARTER BYAC) HICKMAN 9?3

THE GEOLOGY OF THE MONZE AREA ; EXPLANATION OF DEGREE SHEET .
1627,NW.QUARTER : BY A.G. BROWN, 1966

THE GEOLOGY OF THE SOLWEZI AREA ; EXPLANATION OF DETREE SHI:ET 1226, NW

QUARTER AND 1126,PART OF SW QUARTER : BY J.W. ARTHURS WITH A SECTION ON
ECONOMIC GEOLOGY : BY C.A. LEGG, 1974

THE GEOLO_GY OF THE MTETEZI RIVER AREA ; EXPLANATION OF DEGREE SHEET
1332,SW.QUARTER: BY 1.Vaveda,1974

THE GEOLOGY OF THE MUSONDA FALLS AREA ; EXPLANATION OF DEGREE SHEET
1028, SW.QUARTER: BY J.G.THIEME, 1971

THE GEOLOGY OF THE CHAMA AREA ; EXPLANATION OF DEGREE SHEET 1133, NW
QUARTER : BY T.CPAGE,1978

THE GEOLOGY OF THE CHAINAMA HILLS AREA } EXPLANATION OF DEGREE SHEET
1528 NE.QARTER: BY P.GARRARD, 1968

THE GEQLOGY OF THE COUNTRY AROUND MAZABUKA AND KAFUE ; EXPLANATION
OF DEGEE SHEETS 1527, SE. QUARTER AND 1528, SW. QUARTER : BY A.G. SMITH, 1963

THE GEOLOGY OF THE MUSOFU RIVER AND MKUSH!I AREAS ; EXPLANATION OF

DEGREE SHEET 1329, PART OF NW. QUARTER, AND SW. QUARTER : BY C.J. STILLMAM,
1965

THE GEOLOGY OF THE CHISAMBA AREA ; EXPLANATION SHEET 1428,SW. QUARTER !
BY T.A. MOORE, 1964

THE GEOLGGY OF THE MWEMBESHS RIVER AREA : EXPLANATION OF DEGREB SHEFT
1527, NE.QUARTER: BY J.G. SIMPSON,1962

PRECAMBRIAN GEOLOGY AND STRUCT URE IN CENTRAL NORTHERN RHODESIA ;

MINISTRY OF LABOUR AND MINES : A.M.J. de SWARDT AND AR, DRYSDALL WITH A
SECTION BY P.GARRARD, 1964 :

N-13

©



18.

12,

'AR. DRYSDALL, RL. JOHNSON, T. A. MOORE AND J. G. THIEME, QUTLINE OF THE

GEQLOGY OF ZAMBIA, GEOLOGY AR MIINBOUW VOL.51.P.265-276,1972

N.J. MONLEY, AN OUTLINE OF THE GEOGRAPHY AND GEOLOGY OF ZAMBIA, GSD
OCCASIONAL PAPER NO.122, 1986

N1



15}

TABLES



Table 3-2 Geologlcal Assessinent of Lufubu Damsite {(Danisite No. 1)

Item

Description

. Topography

2. Gediogy

. Foundation condition

. Possibility of

construction

. Maxinmum dam height

. Construction materials

Concrete aggregates
Rock
Filter

Core

. Dam iype

D_amsite is $1kim NNE of Mansa town. Cipiti Hills atign NE-

- $W direction with 2kn width and 60-80m height from river

- bed. Lufubu river meanders with E-W and/or SE-NW direction
‘across the Cipili Hilis. ‘R!ghl side slope of dam site is 8-10

degrees and left side slope is S- 12 degrees.

- Base rock of damsite consists of Lower Quartzite of Muva
-~ Supeér group and rhyolitic lava of Basement Complex.

Rhyolitic lavas are underlaied by quartzites. Rhyotitic lavas are

‘distributed around river bed. Quartzntes are distributed at both
- side slopes. Fault is not discovered. NSO W80 S, NSOEIS S
and NSO W80 E joints are distinguished.

Very hard rhyoliti¢ lavas outcrops spread whole river bed and
-~ forms falls at directly understream of damsite. Sound rock of
river bed is expected to be only few metre under the surface.
‘Weathering zone of upper poriion of both side slope is few -

- metre under the surface according to Observation of dlggmg
‘holes and outcrop condition. The foundation condition is -

expected to be good and would not require complicated
treatment.

Possible

Maximum dam helght is 33m, but it is necessary to consider
that some height inhabitant's houses will be submerged.

“Rhyolitic lavas and Quartzites acound damisite can be used.

" Rhyolitic lavas and Quartzites around damsite can be used.

No sands areé available around the damsite.
Alluvial deposits are available at upstream near the damsite.

Foundation condition is suitable for both concrete gravity dam
and rockfill dam.
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Table 3-3. Geological Assessment of West Lunga Danisite (Damsite No.2)

Item o Descnpuon

1. Topography - Damsite is 2 Okm NE of Mwmllunga town, West lunga river
~erodes plateau plane with $0-60m height from river bed, and
goes through NEE-SSW or N-S direction. Right side slope of
damsnle is 10-12 degrees and left SIde is 8-10 degrees.

2. Geology Base rack of damsite consrsls of' psammitic schist and phyllite
;o - of Kundelungu Group of Katanga Super group. Faults ar¢ not
- discovered. Foliation indicatés N40 W30 N and inclines toward
upstream. . :

3. Foundation condition -~ Outcrops of base rocks are seattered at river bed and lower
portion of both side slopes. Sound rock is expected to be few
metre al these porhon At higher portion of both side slopes,
weathenng zone is expected to 5-10m. The foundation

~ condition is expected to be rather good. Slightly strict
foundation treatment will be requ:red at the higher portion.

4. Possibitity of Possible
construction .

5. Maximum dam height ~ 41m

6. Construction materials

Concrete aggregates  Thick and massive portion of psammitic schist should be @
researched. :
Rock - Psammitic schist will be suitable. -
Filter Weathering portion of psammitic schist will be suitable.
Core . Weathering zone of phyllite around the damsite or alluvial -
deposits near the damsute ar¢ suuab!e
7. Damiype Rockfill dan is sultable. Concréte aggregates should be found

to construct concrete gravity dam,
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- Table 3-4 - Geologlcat Assessment of Lukupa Damsite (Damisite No 3)

Item

Description

1. Tc-pography

2. Geology

3. Foundation condition -

4. Possibitity of
construction

5. Maximum dam height

6. Construction materials
Concrete aggregates
Rock

Filter

Core
7. Dam type

Damsite is 25km NNW of Kasanta town. Lukupa river erodes
platean plane with 40-50m height from river bed, and goes

theough NE-SW direction. Right side of damsite is slip-off with

4 degrees and left side is 5-12 degrees. River bed is 170m
wide. :

Base rock f)f damsite consists of Granitic gneiss of Basement

- Complex and partly amphibolite. Geological structure is not
- ¢lear because of rare outcrops. Fault is not discovered.

Sound rock is expected to be deep more than $-10m at higher
portion of both side slopes. The foundation condition is
supposed to be not so good. Strict foundation treatment will be
required for the weathering zone.

Faf;!y possible

27m

Granitic gneisses outcrops should be found near the damsite. -
Fresh and slightly weathered granitic gneiss will be suitable.

Weathering zone of graniti¢ gneiss around the damsite are -
suitable.

Alluvial deposuts at dlrectly upstream of damisite are suitable.

Rockfill dam is suitable because of deep weathering Zone and
long dam length
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Table 3-5  Geological Assessment of West Kapemba Damisite (Danisite No.4)

Item Description .
1. Topography Damsite is 3.7km West of Chama town. Damsite is in the hills
with 40-60m height from the river bed. Flood plane spreads at
the 800m downstream. Right side slope of damsite is 20-25
degrees and left side is 6 degrees. Left side is stightly gentle
s!ope and Low ridge. The col portion with 20m height from the
nver bed exists at [e& su:le in reservoir area.
2. Geology " Base rock of damsnte consists of biotite gaeiss of Kapemba
: group of Basement Complex. Fault is not discovered. Foliation
* indicates NE-SW strike and 65-75 N dip. Foliation steeply
inclines toward downstream and left side.
3. Foundation condition - Very hard biotite gneiss outcrops spread whole river bed and
' ~ are scattered at both side slope. Sound rock is expected to be
few metre from the surface. The foundation condition is
~expected o be good and would not require complicated
trealment.
4. Possibility of Possible
construction
5. Maximum dam height  30m
6. Construction matesials @
Concrete aggregates Biotite gneisses around damsite can be used.
Rock Biotite gneisses around damsite can be used.
Filter Medium sands of river debosils at 800m understream of
damsite are avallable
Core Alluvial deposits near river bed at 800m understream of
damsite are available.
7. Dam type Foundation condition is suitable for both concrete gravily dam

and rockfili dam.




Table 3-6 Geologlcal Assessment of Solwezi Damsite (Damsntc No 5-1)

©Item o Description

1. Topography Damsite is 2.5km NW of Solwezi town. Solwezi river erodes
: ~ plateau plane with 50-60m height from river bed, and goes
through NNW-SSE dnrechc)n Right and left side slopes are $
E degrees B

2. Geotogy - Base rock of damsite consists of Solwezi biotite-quartzite
formation of Kundelungu Group of Katanga Super group.
‘Faults are not discovered. Foliation indicates N70E20N and
gently inclines toward upstream.

3. Foundation condition  Hard biotite-quartzite outcrops are scattered at river bed and

' © . both side slopes. Sound rock is expected to be few nietre from
‘the surface at near river bed and 5-10m at higher portion of
both side slope. The foundation condition is ¢expected to be
: ’good and wou!d not reqmre complicated treatment.

4. Possibility of ' Possible
construction

5. Maximum dam height 30m
6. Construction materials

Concrete aggregates - Biotite-quartzites around damisite can be used.

Rock ~ Biotite-quartziles around damsite can be used.
Filter Weathermg zone of blotate-quanzues around damsite are
- available.
Core ~ Alluvial deposits near the damsite are available.
7. Dam type Foundation condition is suitable for both congrete gravnty dam
: " and rockfill dam,

b
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Table 3-7 GeoiOgié'al Asées’_smeo! of Kifubwa Damsite (Damsite NO.S-Z) '

_ Item _ , Descrsptlon ‘

1. Topography Damslte is 4.5km ENE of Solwezi town. Kzﬁjbwa river crodes
plateau plane with 50-60m height from river bed, and goes
through NE-SW direction. Right side slope is 2-3 degrees and
left side s!ope is3-4 degrees

2, Geology 'k Base rock of damsrtc consists of Sotwezu biotite- quanzate

. formation of Kundelungu Group of Katanga Super group.
Faults are not discovered. Foliation indicates N70W15N and
gently inclines toward upstream
‘3. Foundation ‘_coridition 4 Hard b:onte—quarlzﬂe outcrops are scattered at lower portton
“of lef side stope and rare at right side stope and river bed.
Sound rock is éxpected to be stightly deep at near river bed
and at right side SIOpe The foundation condition is expected to
be stightly bat and strict foundauon treatment wrll be required.
4. Possibitity of Fairly poss:bfe '
construction
5. Maximum dam height  25m
6. Construction materials .
Concrete aggregates  Biotite-quartzites around damsite can be used. @
Rock | | Biotite-quartzites around dams_ite canbe used.
Filter Wealhering soite of biblite—quanzit'es around damsite are
available. i :
Core Alluvial deposits near the damsite are avaitable.
7. Dan type | 'Rockﬁll dam is su1table because of shghliy deep wea!hermg

zone and long dam length,
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Table 3-8 Geologlcal Assessmént of Kafue Damsite (Damsite No.6)

Item

Description

@ 1. Topography

2. Geology -

3. Foundation condition

4. Possibitity of
construction

© 5. Maximum dam height
6. Construction materials
Concrete aggregatés

 }
@' Rock

Filter
Core

7. Dam type

‘Damsite is 12km SW of Mufulira town. Kafue n'ver erodes

plateau plane with 30-40m height from river bed, and goes

- through NNW-SSE direction. Right side of damsite is slip-off

slope with 2 degrees and lefi side is 3-4 degrees slope.

Base rock of damsite coisists of quartzite and mica schist of

Muva Super group. Quartzne outcrops align almost ¢entre of

right side ridge, and mica shist distribute around quartzite. |
Faults are not discovered. Foliation indicates ENE-WSW strike
and 708 dip and steeply inclines toward downstream.

At the damsite, outcrops are rare, Sound rock is expected to
be rather deep. The foundation condition is expected to be not
s0 good and strict treatnient will be required.

Fairly possible

33m

Quartzite mostly has suggary texture and very brittle. Grantic
gneiss and granite near the damsite should be found.

Grantic gneiss and granite near the damsite should be found.

Weathering zone of quarizite around the damsite are suitable.

Weathering zone of mica schist at direcily upstream of the
damsite are suitable.

- Rockfill dam is suitable because of rather deep weathering

zone and long dam length.
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Table 3-9. Geological Assessmient of Mutuidu Dawsite (Damsite No.?)

Item Description
1. Topography Damsite is I4l<m south of Mufulira fowa. Mutundu niver
erodes plateau plahe with 40-50m helght from river bed, and
goes through ENE-WSW diréction. Right side slope is 5-6
- degrees and lefi side slope is S degrees.
2. Geology ‘Base rock of damsite consists of muscovite schist of Muva

'3, Foundation condition, )

Possibility of
construction

-

“«

Maximum dam height

&«

Construction materials

" Concrete aggregates
Rock
Filter

Core

7. Dam type

Super group. Geological striscture Is not clear because of fare
ontcmps Faults are not discovered.

Base rock of damsnte con51sls of muscovite schist of Muva
Super group. Geological structure is not clear because of rare
outcrops. Faults are not discoveéred. ‘

' Fairly poSsibIe .

I6m

Granitic gneiss at 2km north of the damsite are available.
Granitic gneiss at 2km north of the damsite are available.

Weathenng zone of mica sch:st around the damsite are @
suitable. .

Alluvial deposﬂs around the damsue are suitable.

Rockfitl dam is suitable.
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* Table 3-10 '-G:c_dlroglic.a'l Assessment of Lubi Damsite (Damﬁte NO.S)

Item

Description

. Topography

. Geology

. Foundation condition

. Possibility of

construction

. Maxinum dam height

. Construction materials

Concrete aggregates
Rock
Filter

Core

7. Dam type

Danisité is 9.5km WSW of Kabompo town. Damsite is in plane

~ area with low undutations, Right side slope is 4-5 degrees and
‘left side slope is 8 degre¢s.

Base of danisitc consists of fine sand of Kalahari geoup.

“ Foundation condition is very bad because of unconsolidated
fine sand. '

' Difficult to construct any kind of dam. It may be possible to
construct reservoir digging dam with impermeable membrance

on the surface of reservoir at outside of the river.
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Table 3-11 Geologlcal Assessment of Lufupa Damsite [Dowmslream]
L " (Damsite No.9-1) - :

-hem : - S ~ Desciiption

1. Topography Damsite is 3.0kin SSE of Kasempa town. Right side is wide
: Cand high ridge with 120m hetght from river bed and aligns
NW-SE direttion. LeR side is slightly thin ridge with 60m
“height from river bed and aligns NE-SW disection. Right side -
slope is 10-30 degrees, and left side slope is 5-10 degrees.

2. Geology - Base rock of damsite consnsis of psammmc ‘schist and phylhte
of Kundelungu of Katanga Super group, Faults are not
discovered. Foliation indicates N35 E40 N and inclines toward
upstream

Wl

. Foundation condition ~ OQutcrops are scattered at river bed and right side slope. Sound
- rock is expected to be slightly deep at river bed and right side
slope, and rather shallow at left side stope. The foundation
condition is expected to be rather good and would not require
complicated treatment.

4. Possibility of Possible
construction
5. Maximum dam height  31m, but dam height is timited 1o 15m without submergmg

Kasampa town's facilities.

6. Construction materials SR %:
Concrete aggregates  Hard and massive psammitic schists around the damsite should
be found. |
Rock Psammitic schists around the damsite will be available.
Filter Weathering zone of psammitic schists is available.
Core Weathering zone of phylite or alluvial deposits is available.
7. Damtype RockFill dam is suitable. |
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'l‘ahle 3 12 Geologlcal Assessment of Lufupa Damsute [Upstream)

{(Damsite No.9:2)

Item

Descnpnon

1. Topography

2. Geology

3. Foundation condition

4. Possibility of
construction

5. Maximum dam height

e

Concrete aggregates

Rock
Filter
Core

7. Damtype

g 6. Construction materials

“Damsite is 6.5kin NNE of Kasempa town. Lufupa river erodes

plateau plane with 20-30m height from river bed, and goes

-~ through N-§ direction, and forms open valley. Right stde is

very gentle slip-off slope with 2 degrees and lefi side is 5-6

~ degrees.

‘Base rock of damsite consists of psammitic schist and phylhle

of Kundelungu group of Katanga Super group. Faulls are not
discovered. Foliation indicates N80 E25 § and gently mclmes
toward upstream, .

- Qutcrops of base rocks are scattered at river bed and right side

slope. Sound rock is expected to be slightly deep at river bed
and right side, and deep at left side bed. The foundation
condition is expected to be rather bad and strict foundation
treatment will be required.

Fairly possible

28m

Hard and massive psammitic schists around the damsn!e should

be found.

* Psammitic schists around the damsite will be avaifable.

Weathering zone of psammitic schists is available.
Weathering zone of phylite or alluvial deposits is available.

Rockfill dam. Dam length is expected to be long because of
tow right side ridge.

Vi
i
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Tabte 3. 13’ Geologmal Assessment ofBaluba ])amslte (Damslle No lO-l)

Item

Description

. Topography

. Geology

. Foundation condition

. Possibility of
construction

. Maximum dam height

. Construction materials

- Concrete aggregates

Rock
Fifter _
Core

. Dam type

~ Dam site is 3.8km NE of Baluba mine. Balba river erodes .

~ plateau plane with 50-60m height from river bed, and goes

_ through WNW-ESE: Right side stope is 3-4 degrees, and left
. side slope is 2-4 degrees.

Base rock of damsite consists of muscovite schists of Muva

- Super group. Geological structure is Aot ¢lear because of rare
-outcrops. Faults are ot discovered.

' Sound rock is expected 10 be rather deep according to rare

outerops and thick wealhermg zone of muscovite schists. The
foundation ¢ondition is not so good and strict treaiment will be
required,

* Possible, but Location of 'g_iailé_riés of Baluba mine should be
- grasped to protect leakage of reservoir water.

25m

‘Grantic gneiss at 3km nocth of the damsite will be available.

Grantic gneiss at 3km north of the danisite will be available.
Weathering zone of grantic gneiss of are available.
Alluvial deposits around the damsite are avaitable,

Rockfill dam is suitable.
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~Table 3-14 _ Geological Assessment of Kafubu Damsite (Damsite No.10-2)

Item

Description

. Topography -

. Geology -

Damsite is 13km SE of Luanshya town. Kafubu river erodes

- - plateau plane with 50-60m height from river bed, and meanders

ENE-WSW and/or E-W direction. Right side slope of damsite
is 4 degrees and left side slope is 3-4 degrees.

Base rock of damsite consists of Granitic gneiss. Geological

. struéture is not clear because of rare outcrops. Faults are not

. Foundation ceh,ditipn _

. Possibility of
“construction

. Maximam dam height

. Construction materials

Concrete aggregates
Rock
Filter

Core

. Dam type

discovered

| Smmd rock is expected o be rather deep at both side ridge and
‘ shghtly shallow at river bed with few base rock outcrops. The

foundation condition is expected to be slightly bad and strict

‘treatment witl bé required for weathering zone.

Fairly possible

3.lm" "

Granti¢ gneisslareund the danisite can be used.
Grantic gneiss around the damsite can be used.
Weathering zone of granlic gneiss are available.
Alluvial deposns around river bed of damsite are available.

Rockﬁll dam is suﬂable
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Table 3-15 = Geological Assessment of Lunsemfwa Damsite (Damslte No.11)

~ Item

Descnpuon

-

. Topography

Damsite is 13km WSW of Mukushi town. Lunsemfiva river
- goes through ENE-WSW direction at 3km north of Ninalesa

B Hills. R:ght side slope of damsite is 2-3 degrees, and left side

[y

. Geology

- slope is 4-5 degrees.

Base rock of damsite consists of Muscovite schists and phyllite

~ of Kalonga formation of Basement Complex at river bed and

right side slope, and quartzite, slate, phyllite of Irumi formation
of Mukushi group of Muva Super group at lefl side slope,

“Infeired fault of SE-NE direction exists at boundary between

Basement Complex and Muva Super group. Foliation indicates
ENE-WSW stnké and 70- 808 dip and steeply inclines toward

- left side.

. Foundation condition

(7]

N

. Possibility of
consteuction

w

Maximum dam height

&

Constnuclion materials

‘Concrete aggregates

Rock

Filter

Core

7. Dam type

Qutcrops are only muscovite schists at left side slope s near river
bed. Sound rock is expected to be deep at both side ridge, and
stightly shallow at river bed. Strict foundation treatment will be
required at higher portion of both side ridge.

Possible

27m

Quantzites near damsite have sugary textures and are brittle.

Granite Skm north of damisite should be found.

Quartzites near damsite have sugary textures and are bnltle
Granite Skm north of damsite should be found.

Weathering zone of‘ quartzites around the damsite are
available,

Alluvial deposits around the damsite are avaitable.

Rockfill dami is suitable.
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‘Table 3-16 GeolOglcal Assessment of Mwonboshi Damsite (Damsnte No.12)

Item N - _ Description

1. Topography . Damsiteis 20km NNE of Chisamba village. Mwonboshi river
‘ _ - erodes plateau plane with 15-20m height from river bed, and
- meandérs WINW-ESE and/or NE-SW dircction with open
vatley. Right side slope of damsite is 4-5 degrees and left side
slope 2-3 degrees.

2. Geology o Base rock of damsite consists owaonboshn gneiss of
~ Basement Complex. Faults are not discovered. Foliation is
- N8OW strike, 60N-80N dip and steeply inclines toward left
side. Distinguished joints are N3SE7ON,N7SES0S, and
NS2W30N.

3. Foundation condittion  Very hard gneiss outcrops spread whole river bed. Sound rock
' . is expected to be very shallow at river bed, and slightly deep at
- both side ridge.. The foundation condition is expected to be
. good and would not require complicated treatment.

4, Possibility of - Possible
constiuction

5. Maximum dam height 35m
6. Construclion materials

Concrete aggregates  Gneiss around the damsite can be used.

i "
"o

Rock " Gngeiss around the d.al.n'site can be used.
Filter _ Weathering zone of gneiss around lhe damsite are available.
Core Alluvial deposits near the damszte should be found. |
7. Damtype Foundatlon condmon is suitable for both concrete gravity dam

and rockfill danf-.
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able 3-17_. Geological Assessment of Kopyonga Damsite (Damsite No. 13)

"~ ltem _ " Description

1. Topogiaphy = - Damsit¢ is 78km WNW of Lusaka city. Kawena Hills atign
- ENE-WSW direction with 0.2-1:2km width and 50-200m
- height from river bed. Kopyonga river goes thr0ugh NE-SW
direction across Kawena Hitls. Right side slope is 6-25 degrees
and left side stope is 3-4 degrees.

2. Geology - Base rock of damsite consists of Kawena sandstone of Kawena
- formation belong Kundelungu group of Katanga Super group.
~ Inferred fault exists at dowastream foot of the hill with fine
-sandstone/sittstone boundary and upstream foot of the hifl with
‘sandstone/grid boundary,

3. Foundation condition = Hard sandstone outcrops are scattered at lower portion of both
i side ridge. Sound rock is expected to be shghtly shattow at
~lower portion and slightly deep at higher portion. Strict
foundation trealment would be required at higher portion of
both side ridge. :

4. Possibility of Possible
construction

5. Maximum dam height  30m

6. Construction mateérials

Concrete aggregates Hard sandstone around damsite ¢an be used.

Rock Hard sandstone around damsite can be used.
 Filter Weathering zone of sandston'e are available.
Core Weathermg zone of stltstone at downstream near the damsite

are available,

7. Dam type Rockfilt dam is suitable.
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‘Table 3-18 Geologtcal Assessment of Muchito {Upstream] Damsite

(Damsﬂe No.14-1)

' Item

Description

1. Topography

2. Geology

3. Foundation condition -
- tock is expected to be slightly shallow. Thickness of alluvial
- deposits is 2-3m. The foundation condilion is expected to be

4. Possibi_lily of

conslauclion -

5. Maximum dam height

6. Construction matenals

Concrete aggregates
Rock '

~ Filter

Core

7. Dam type

Damsite is 9.0km east of Kafuse town, Hills with 80-90m height

- align atmost N-§ direction at right side and lef side. Right side
- slope is 28 degrees and left side slope is 26 degrees. Alluvial

plane with about 270m width spread at the river bed.

Dantsite is North part of Mpond donie. Base rock of danssite

consists of quartzite and phyllite of Broken hill group of

Katanga Super group. Quartzites distribute at both side slope

~and phyllites distribute at river bed. Faulls are not discovered.

Foliation indicates N4SE3ON and inclines toward right side and
upslream '

Outesops are scallered at river bed and both side slope. Sound

rather good and would not require complicated treatment.

Possible, but water supply pipe line from Kafue river to
Lusaka, railway and some villages exist in the reservoir area.

25m

Hard quartzite around the damsite can be used.

Hard quartzite around the damsite can be used.

‘Weathering zone of quarizites around the damsite are

avaifable.

“ Alluvial deposits around the damsite are available.

Foundation condition is suitable for both concrete gravity dam
and rockfill dam.
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“Table 3-19 Ceological Assessment of Muchito [Downstream]
‘Damsite (Danmte No.14-2)

Ttem : - Description

. Topography " Damsite i$ 8.0km WSW of Kafue lown Right Slde s high

, ~ ridge extended NE-SW direction with 200m height from river
bed. Left side is high ridge extended E-W direction with 140m
height from river bed. Right side slope is 35 degrees and left
side slope is 20 degrees

. Geology Damsite s in soulh part of Mpond dome. Base rock of damsite
: consists of quartzite and phyllite of Kafue group of Muva
- Supér group. Faults are not discovered. Foliation is N70 W40
- N and inclines upstream.

. Foundation condition ~ Quartzite outcrops makes a hard layer with 20-30m thickness

: ' and inclines upstream with 40 degrees slope. Phylhtes
distribute near river bed under quaﬂzue layer. Sound rock is
‘expected to be very shallow at river bed and both side slope.
The foundation ¢ondition is expected to be good and would
not requnre complacated treatment.

. Possibility of ‘Possible, but walter supply pipe line from Kafue river to LuSaka
construction exist in the reservoir area, _ .
. Maximum dam height  100m : | : g

. Construction materials

Concrete aggregates = Hard quarizites around the danisite can be used.

Rock Hard quartzites around the damsite can be used.
Filter Weathering zone of quartzite near the dénnsite are available.
Core Alluvial deposits of Kafue river flood afea are available.
. Dam type C(;Fcrete gravity dam is sun!abte because of V shape narrow
valley.

Ly
-.‘.3
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Table 3-20 Geo!ogucal Assessment of Kanakantapa Dawsite (Damsue No.15)

- tem

Description

~1. Topography

2. Geology

Damisite is 42km NE of Lusaka city. Chainama hills align E-W
direction with 100-500m width and 60-100m height from river

* bed. Kanakantapa river goes through SW direction across

Chainama hills. Right side and left side slope is 6-8 degrees.

Base rock of damsite consists of Rufunsa quarzite of

- Basement Complex. Biotite granti¢ gneisses distribute around

Rufunsa quartzite. Faults are not discovered. Foliation
indicates E-W strike and 20-40 degrees S dlp and inclines

- dowastréam. Aliuv;at deposns spread at the river bed with

3. Foundation condition

100m width.

Many quartzite outcrops are scatlered at left side slope and

- rareat right side stope. At left side, a tot of cracks are

4. Possibitity of
construétion

(8 .
% 5. Maximum dam height
6. Constmcli:)n materials

~Concrete aggregates

Rock
Filter
Core.

7. Dam iybe

- developed, make separate blocks and loosen base rock near the

surface. Sound rock is expected to be rather deep at river bed
and both side slopes. Weathering zone is deep in right side
ridge. Foundation conditions are not so good and strict
foundation treatment will be required at weathering and

Hoosing zone.

Possible

27m

- Hard quartzites around the damsite can be used without
- Sugary texture quartzites. Biotite granitic gneisses directly

upstream of damsite can also be used.

* ‘Hard quartzités and granitic gneisses can be used.
" Weathering zone of quartzite are available.
* Alluvial deposits around the damsite are available.

- Rockfill dam is suitable because of rather thick weathering

zone of base rock.
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Table 3-21  Geological Assessment of Chongwe Dasiisite (Damsite No.16)

Item

Description

p—

. Fopography

N

. Geology

o

- Foundation condition

-

. Possibility of
consteuction

bl

. Maximum dam height

&

. Construction materials

Concrete aggregates

Rock
Filter
Core

7. Dam type

Danisite is 44km ENB of Lusaka city. Chongwe river erodes
plateau plane with 50-60m height and goes through NW-SE
- direction with open valley. Right side stope is 5 degrees and

left side slope is 6-7 degrees.

Base rock of the damsite consists of Biolite granitic gneiss of
Basement Complex. Mica schist and meta dolerite dyke are

~ partly recognised. Faults are not discovered. Foliation indicates

N70 E-N80 W strike and 10-30s dip and inclines toward lefl

¥

- side. Distinguish joints indicates NW-SE, NNW-SSE, NE-SW,

E-W strike and near vitical dip.

,Ma_ny'graniti_c gneiss 6utcrops are scattered at the fiver bed

and both side slopes. Sound rock is expected to be few metre

‘at the river bed 5- 10m at the both side ridge. The foundation

condition is expected to be good and would not require
complicated treatment. :

“Possible

37m

Biotite granitic gneisses around the damsiie are rathes britile
and make easy flat pieces. They are not suitable as concrete
aggregates. Concrete aggregates should be found in other srea
or transported from existing quanry site.

~ Biotite granitic gneisses around the damsite can be used.

Weathering zone of granitic gneisses are available,
Alluvial deposits around the river bed are available.

Foundation condition is suitable for both concrete gravily dam

“and rockfill dam. Rockfill dam is rather suitable according to

construction materials condition.
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Table 3-22  Geologicat Assessmeit of Mwapula Danisite (Damsne No.17)

Ttem

Description

l. Topography

Danssite is 76km ENE of Lusaka ¢ity. Chainama hills align

- WNW-ESE direction with 300-500m width and 80-100m

© - height from river bed. Mwapura river goes through NW-SE

2. Geology

3. Foundation condition

4. Possibility of
construction '

5. Maximum dam height

6. Construction materials

- Concrete aggregales
- Rock

Filter
Core

7. Dam type

direction across Chainama hills. Right side is thin ridge with 5-
- 18 deprees slope and left side is wide and rather big ridge with

30-40 degl‘ees slope. The col éxists at 30m height from river
bed.

~ Base rock of damsite consists of Rufunsa quartzite of

Basement Complex. Biotite granitic gneisses distribute around
Rufunsa quartzite and meta volcanic rocks distribute at
downstrean. Inferred thrust that thrusts up southward exists at

directly downstréam of the feet of hitls. Other faults are fot

discavered at the damsite. Foliation indicates WNW-ESE

"~ strike and 60-908 dip, and steeply inclines toward downstream.

Many quarizite outcrops are scattered at river bed and left side

' s!ope and slightly rare at the thin right side stope. Sound rock

is expected to be shallow at river bed and lefl side slope and
slightly deep at right side stope. Foundation condition is
expected to be fairdy good and strict treatment will be requared
at right side higher portion. :

Possibl_e_
28m

Hard quarizites around the damsite and granitic gneisses at
directly upstream of the danisite can be used.

‘Hard .quartzites a__round the damsite and granitic gneisses at
-directly upstream of the damsite can be used.

Weathering zone of quartzites are available,
Alluvial deposits downstream are available.

Foundation condition is suitable for both concrete gravity dam
and rockhill dam.
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Table 3-23 GeoIOgacaI Assessment of Lundazi Damsite (Damsite No. 13) .
Item Deséription

1. Topography ‘Damsite is 30km NW of Lundazi towa. Lundazi river erodes
low hills area with 80-120m height from the river bed and goes
 through SE-NW direction. Right side is slightly thin ridge with
~ 20-30 degrees slope and left side is wide and slightly high ridge
with 10-30 degrees slope. The col exists at left side of
- resérvoir area with 40m height from the river bed.

2. Geology Base rock of damsute consists of gramtlc gneiss of Basement
: Complex. Faults are not discovered. Foliation indicates
N20W65N and mclmes toward downstream and left side.
: D;shnguushed joint is NW-SE strike and near verucal dip.

3. Foundation condition Gramhc gnens outcrops spread at almost whole river bed and
are scattered at both side slope. Sound rock is expected to be
very shallow, Foundation condition is expected to be good and
would not require comphcated treatment.

4. Possibility of Possible
construction

5. Maximum dam height 38m

6. Construction materials

Concrete aggregates  Granitic gneisses around the damsite can be used, ' ‘g
Rock Granilic gneisses around the damsnc can be used
Filter Weathering zone of granitic gneisses around the damsnte are
available.
Core = Altuvial deposits at lowland area among hills riear damsite are
- avaifable.
7. Dam type Foundation condmon is suitable For both concrete grav:ly dam

and rockhill dam.
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Table 3-24 Geologlcal Assessment of Lukusashi Damsite (Damsite No.19)

Hem

Description

2. Geology

1. Topography

I)_amsite is 20k south of Serenje town. Busendaka hills align

- NE-SW direction with 1-2km width and 180-240m height from

river bed. Lukusashi river goes through NW-SE direction
across Busendaka hills with V shape valley. Right side stope is
20-30 degrees and left side slope is 20-25 degrees.

" Base rock of damsite consssls of quartzite of Basement

Comp!ex Many quarizite outcrops are scattered at river bed

~and both side stope. Faults are not discovered at the danisite:

3. Foﬂn’dai_ibn condition

4. Possibitity of
constructicm

S. Maximur dam height

6. Construction matenals

Concrete aggregates

Rock

“Filter -
Core

7. Dam type

Some faults may exist at feet of hills with boundaries between
quartzite/phyllite zone and granitic gneiss zone. Foliation

“indicates NE-SW or NNE-SSW strike and 40-60N dip and

inclines toward upstream.

. Quanznte outcrops are scaltered at river bed and both side

slope. Sound rock is expected to be shallow. Foundation
condition is expected to be good and would not require

- complicated treatment.

Possible, but dam height is limited because of low watershed

~ height of construction upstream.

S6m

Hard quartzites around the damsite and granitic gneisses at
upsiream can be used.

Hard quarizites arcund the damsite and granitic gnensses at

~ upstream can be used.

Weathering zone of quartzite or granitic gneissés are available.

Alluvial deposits at upsiream are available.

Foundation condition is suitable for both concrete gravity dam
~ and rockfill dam,
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Table 3-25 Gtologacal Assessment of Lut¢mbwe Damsite (Damsnte No.20)

Item = o - Description

1. Topography - Damsite is 30km WNW of Chipata town; Chisambala hitls
' N align E-W direction with 1-2km width and 100-300m height.
Lutembwe river goes through SE-NW direction across
- Chisambala hills. Right side is large ridge with 6-10 degrees
-~ slope and left side is slip-off stope and stightly thin ridge with 4
degrees slope Terrace plane is recognised at 10m height from
~ Aver bed with lSOm width.

2. Geology : -Base rock of damsite consists of quartzite of Basement
Complex. Gneisses distribute upstream area and granulites
+ distribute dowristream area. Faults are not discovered at the
dansite. Foliation indicates ENE-WSW strike and 70-80S dip
~and inclines toward upstream. Many quartzite outcrops are
- scattered at river bed and both side slope. Faults arenot
discovered at the damsite. Somz faulls may exist at feet of hills
© 10 border between quarizite/phyllite zone and granitic gneiss
- zone, Foliation indicates NE-SW or NNE-SSW strike and 40-
60 N dip and inclings toward upstream. Terrace deposus are
expected to be 2-5m thick.

3. Foundation condition ~ Few quarizite outcraps are recognised at river bed and both
side slope. Sound rock is expected to be rather deep. Strict -
treatment would be required for weathering zone.

.

4. Possibility of Possible
construction

5. Maximum dam height  48m
6. Construction materials

Concrete aggregates  Hard quarizites around the damsite or gneiss at upstream area

can be used. -
Rock Hard quarazites around the damsﬂe of gneiss at upslream area
~can be used. o _ '
Filter Weathering zone of quartzites of gﬁeisses are available.
Core Terrace deposils arc avaitable.
7. Dam type Rockfill dam is suitable.
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'I‘able 3-26 Geolog:cal Assessment ol‘ Katete Danisite (Damsite No 21)

Item

Descnphon

. Topography
. Geology
. Foundaiioﬁ condition

. Possibility of

constnuction

. Maximum dam heighl

. Construction materials

Concrete aggregates
Rock
 Filter

Core

. Dam type

Damsite is 7.0km NNW of Katete town. Kateté river goes
through NNE-SSW direction among large hills with 100-500m
height from river bed. Right side slope is 6 degrees and left
side slope is 4 degrees.

~ Base rock of damsite consists of gneiss and quartzite of -

Basement Complex, Quartzites partly distribute at right side

" near niver bed. Faults are aot discovered. Foliation indicates
- NNW-SSE or N-8 strike and 40-60 W dip and inclines toward

nght SIde

Few outcmps of base rocks are scauered at river bed and both

side slope. Sound rock is expected to be rather deep.

- Foundation condition is not s6 good and strict foundation

freatment will be required for weathering zone.

- Possible, _But'oatthmmt area is very narcow.

25m

Greisses around the damsite can be used.

* Gneisses around the damisite can be used.

Weathering zone of quartzites and gneisses are available.
Alluvial deposits near the damsite are available,

Rockfill dam is suitable according to slightly thick weathering
condition.
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Table 3-27 Geo!Oglcal Assessment of Lungo Damsite jDamsute No 24)
Item . ¢ Desciiption’ :

1. Topography Damsue is STken NNW of Mansa town. Low hills ahgn NNE-
: SSW direction with 1:1.5km width and 50-60m h¢ight. Lungo
< _river goes through E-W direction. Right side is slip-off slope
~ with 2-3 degrees. Left side is 6-20 degrees and forms 15m
height river cliff near the river bed.

N

. Geology ~ -Baserock of damsite consists of Lower quartzite of Muva
Super group. Faults are not discovered. Foliation indicates NE-
SW or NNE-SSW strike and $-20 SE dip and inclines toward
- upstream, o

3. Foundation condition  Quartzite outcmps are scaltered at river bed and both side’
: ~ slope. Sound rock is expected to be slightly shallow at river
- bed and lower part of left side slope and stightly deep at right
side stope. Foundation condition is rather good at river bed and
lefi side and slightly bad at right side. Strict treatment will be
required at weathering zone.

4. Possibility of Possible, but dam length is long because of gentle and long
construction right-side-stip-ofY stope. _
5. Maximum dam height  43m
6. Construction materials o | | I gs
Concrete aggregates Hard quartzntes around the damsnte or Rhyohtic lava/granites
at downstream can be used.
Rock Hard quartznles around the darasite or Rhyolitic Iava/gramtes
' at downstream can be used.
Filter River deposits are available. |
Core Aftuvial deposits at lowland area aniong hills are avaitable.
7. Dam type Rockfitl dam is suitable because of long dam length.
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Table 3-28 Geologncal Assessment of Lwombe Damsite (Damsite No.25)

Ttem

Descnpuon

1. Topography

2. Geology

3. Foundation condition

4, Poss:bnhly of
construction

5. Maximum dam height
~ 6. Construction materials
Céncrete aggregatés
Rock
Filter

Core

7. Dam type

Damsite is 31km NW of Kasama town. Lwombe river goes
~ through N-S direction on almost flat plateau plane. Right and
‘Left side slope are very gentle with only 5-10m height from

_river bed and- 1-2 degrees slopes.

Base rock of damsite consists of Lower Quarlzite of Muva

- Super group. Alluviat deposits s‘pread widely on the base rock.

OutcrOps of base rock are rare. Sound rock is expected to be

rather deep. Foundation condition is expected to be not so
- good and would require stcict treatment for weathering zone.

- Féiriy;diﬂ”icuit. Tt may be p_ossiblé to construct reservoir

digging dam.
20m

Granite or granitic gneiss near the damsite should be found.
Granile or granilic gneiss near the damsite should be found.

Weathering zone of granite or grantic gneiss near the damsite

~ are available.

Alluvial deposits around the damsite are available.

Rockfitl dam or Earth fill dam.
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_Table 3-29  Geological Assessntent of Béngwa Damsite (Damsite No'.iﬁ)
Ttem . Description :

. Topography ' Damsite is 25knm WNW of Pemba town, Bwengwa river

: : erodes plateau plane with 30-40m height and goes through
SSE-NNW direction with open valley. Right side slope is 8-30
degrees and left side slope is 6 dégrees.

. Geology -+ Base rock of damsite consists of gneiss of Basement Comples.
R : - Faults are not discovered. Foliation indicate N70 E strike and
5-15 N dip and genﬂy incline toward downstream. .
Dssnnguashed 301nt is WNW ESE sirike and near vertical dip.

. Foundation condition - Gneiss Outcrops spread at almost whote river bed and are
scaltered both side slope. Sound rock is expected to be
Shallow. Foundation condition is expected to be good and
would not require complicated treatmient.

. Possibilityof ~ Possible
construction

. Maximum dam height  40m

6. Construction materials

Concrete aggregates  Gneiss around the damsite can be used.

Rock Gneiss around the damsite can be used. . . ’g
Filter o River deposits around the damisite are avaitable.
Core Altuvial deposits of lowlarid among low hills should be found.

. Dam type Foundation condition is suiiable for both concrete gravity dam

and rockhill dam,
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“Table 3-30  Geological Assessment of Kblo_mo Danisite (bamsite No.27)

Item

‘Description

I. Topography

2. Geology

Damsite is 15km SSW of Kolomo town, Kolomo river erodes
plateau plane with 60-80m height from the river bed and goes
through NNE-SSW direction with open valley. Right and left
side stope of damsite ace gentle with 4 degrees.

“Base rock is granitic greiss of Basement Complex. Faults are

not discovered. Foliation is not clear. Distinguished joints are

'N6OES0S, N7SW80S and N35W8sS.

3. Foundation condilion

4. Possibility of
construction

5. Maximum dam height
6. Consimction materials
Concrete aggregates
Rock
Filtec

Core

7. Dam type

- Gneiss outcrops spread at almost river bed and are scattered at

both side stope. Sound rock expected to be shallow at river
bed and also rather shallow at both side slope. Foundation
condition is expected good and would not require complicated
tréatment.

Possible

27m

Gneiss around the damsite can be used.
Ghneiss around the damsite can be used,

Weathering zone of gneisses around the damsite are available.

© Alluvial deposits of lowland area among hills or tributary area

should be found.

Foundation ¢ondition is suitable for both concrete gravity dam
and rockfill dam.

N-13
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