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(Matenge CDSS. Liwaladzi CDSS, Ezondweni CDSS) T, 1FIFNEFIZK 1 » H CRIEFHAE

Z5ET LIZA, &0 Mpamba CDSS (22 Cik, BEMAEOT YV U > O A D i K #E &

720, HEEENKELRIHBILIEZ SICRY TRANL » AL LT,

#-1 CDSS OiRfEFH4A 0

Sept.2011 Oct.2011 Nov.2011
Chitsime Drilling Co. Ltd. 1] 2 3 4 1 2 3 4 1 2 3 4
CDSSxt&24Y 1.Matenje —
2.Liwaladzi
—
3.Ezondweni —
m——
4.Mpamba 1
P |
TTC Lilongwel¥ 11 Watec Limited
TTC No.1
I
TTC No.2
I
TTC No.3 1
[ ]
TTC No.4 \_,ﬁ_l

1-3. FRERRELN
(1) FHAEXIS CDSS 4 A bk OKE & AKE DA

AIRFAARE R, T - 218780, KEMIZIE,. OMatenje CDSS, @Liwaladzi CDSS, @
Ezondweni CDSS D% 44 T KFEE 10m3/H L EOM FANE LD 2 & AR STz,
—ﬁ @Mpamba CDSS 12\ Tk, AREIEO BREOR KB &t L, i TKE2 R L7z

A B ORSEEARE L, 2o, HEEICKIST D72 DE o DTH LiE4
m%DI& CEHE LT 60Mm ETHHIL7-, L LARGr— v s« 227 U —  ORE
VLERES B ARSI K D B D R RIS IREE 45m ISRV | IREK OFE R TII K EICITR
03L/MPRREE &/ D72 & D | No.2 HOHRAI NS M LM Suiz, Lo Ll h, 2 OREAL
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TLHNIBEICK 1 7 ARER L 7> TV | (KIRE L TIEZEH OBRBIRE DA rTRE 72 IR RB 23 Ak
e LT, MEETROEN @ LAREED7-DI2 No. 2 HHEEI 2 & L., 1kTeZ 153 Mpamba
No.1 DYe/K DY & iklR, FHll 21T o7z, ik, £-5 KU61/R"F CDSS HAtkiE L R~
AR TR 7 & AT L 72 Mpamba No.1 O#57K Al e, 10.5m% H T CDSS D/KFEZ I3 i T
LHEHESNDN, T ROE8OHMFKRRT oy A bHET D EKERETHD, 1272
L. No.l & T80 CTHE i/ NRO K ERERIITEE & JFiATe Z & 23 Hsk7Z Z & 225 Mpamba
CDSS (CHEWTITBM 1 HORBEHFEZRET D,

KEFHIZ DWW T, BB oK TRHIZ, =) SR - R, KETRE OKE AT
YENBG TREY 7NV AL T, T [EOBEKKE AR Y WHO SEKE A R
T A N THBOKKEFMt 24T > 72, % 1 BIHOY 7Y o 7 CTHEEREFO M2 £33
IR & SN D RBEPRH SN2 &6 HF OBYEHE &5 218 H O KRBT 2 Fhi L7,
HofrokES., OMatenje CDSS. @Liwaladzi CDSS. @Ezondweni CDSS MO x5 3 Y1 ki,
B 727K &CHIE S T, BUHER A IR PN IS F53 Hr 23 52 C & 727> - 72 @Mpamba CDSS 12D
WTIE, RS O FREE N RIR T, KERHVE A I3oar R - O G RERY 2275 Ye A R T H O TR
RN EHIEr S To T2 HT OPREAEE A i U CFERE L 728 5 0 TR W & AR L
7

BRI A b ORIEHEIC OV T, T#E-2 ICHRERE A GPS 12 L Y &l L. Googl Earth
B BTN E 2 7 e b LTz, (-1, 7. 13 XTF20 &5 H)

-2 HREFHACDSS 4V A1 FOFER

BRI G A BRI BRULHL A PRI | K ROKTD
FE{f
e (PR B Gl | (RMIRED)

1.Matenje CDSS Matenje No. 1 13° 35" 42.77'S | 34° 17" 49.9” E | 29m  (35m)

2.Liwaladzi CDSS | Liwaladzi No.1 |12° 36" 50.0” S | 34° 09" 43.9” E | 39m (40m)

3.Ezondweni CDSS | Ezondweni No.1 | 11° 24" 25.0”7 S | 33° 44" 40.0” E | — (29m) X
Ezondweni No.2 | 11° 24" 24.3” S | 33° 44" 48.7” E | 64m  (64m) ©
4. Mpamba CDSS Mpamba No. 1 11° 32" 48.0” S | 33° 44" 48.7” E | 45m  (60m)

(2) AR AT A FOH R L TR
RIERA L, TF -31RT, ) EOBEENRF AR - T, B3 2 fhICHZEGE
LT L7,

FRAXIED CDSS D 4 A K¢, BREH: 5 H A HHI L., OMatenje CDSS, @Liwaladzi CDSS,
(®Ezondweni CDSS O x5 3 ¥4 h TidpkEh L7z, —JF . @Mpamba CDSS TiXi&HIMNIZ
SERRFEDOFERICITE S R o2 b OO, BHINO RIHS TENHH T 23R E TV E T
KEOEKE AT Z LN TE D LHBrEn 5,
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#-3 BT OMALAR
O HFttEF Ok : 66 15, FEEHIGE : 60m
@ A7 V—v =70k $6A T (% 160mm) PVC Hl
@ HWAKBEE I ~DA Y ) — L 3RiE
@ HHIFLE A7 U — 2 ORI R et
® H ¥ (Development)
© PkikER  (BePEEKaR - &7k 2 et 4 BEBE, 51 8 Mg, it /K akER
e 24 P, IR ERER 6 RFfE] 722y LKAZIEITE 90% LA 1)
@ KEHH (T~ EEOCWHO BB KE T A KT A L) L CEE K O
LEET D
KEY 7Y 7%, RGWERER Ol 2 5 2o i 21 THH % T~ [EH oK
B HTICAR D AHIBEBI CHEIET 5.

(3) ARG 4 YA b DKE ST OHAE L A

KB HTIR AR RS Th 5 25 - W - KEJRE KE A= (&40 Lilongwe & Mzuzu 43
FENTEBN T, WHO BB AKE T A KT A v RO~ | EOHCEIKGEH: 7 5L HE(2005) 1235 < 47
FaaikR A I Uiz, KEOITIETE - 4 1R [~ | EOERE 21 THEB O 21T - 72, KE
SHTTCIE, 3 L BB OKESH CRIBEBENRS 4 A4 TR S 72(ER-11, 15, 19 KT
25 #ZM),  BETORR, KGEFOREITHFEGFP AR+ Thd Z L LTZ720,
PR E ATV, BKEY ) LD 2 BIE OO ORER, KIBEREOM I
72 o7 (312, 16, 20 KN 21 =5 HR),

fB.L, @Mpamba CDSS Tid, 7 LB #kes HE 0D HA ¥ O 58 T 443 7 7 et s Hisk 72
Moo T LITEE A, FRAEANE OIFERICBMZER (CHEOH TR E HAKEY T ) T
(R DKE T ZfER LTy, 2 ORRTEIS CIEIBRICHEM A fMiESh Tl i L
LCo 2 [ HOKEDHITERT DICELeholz, ZDd, BMIAZ v 7Tk LT, &
Mre8 OFE 252 17 CTHEIH P OBEAIR A L DB LS 02175 Z L &R Lz,
Gyor AT FERLOFER . WRE R BHERE ST,

— RN BRI K Z KIS & 9 DT TIE— O O RGBSR & v, [+
E OGN T OHE, HF LdKEORE, RED-DOFIENF] (Packing Gravel) TiEMT
bivsd, WRNIKEIRE O EOLEIT & E CThIuE, HFEEOHW CHEL FIFATX 5%,
% 1 EOKESTICIT 2 —ME L KIGERE OB HIE, F& L TREDFNC L2 HEHE
DOIRNTERT 2 EEbND, HETIIHTOHEEZITV., KEDOHSH 21T > T2 5%,
%1452 CDSS 3 1 |k (DMatenje, @Liwaladzi, @Ezondweni)lZ >\ Tik, FREKKIR E LTk
T RKE & L CHESNT-, @Mpamba 1 b OHIKE T, KELHUEH 471 H T 7K
TH Y LS OIFYRIH T AKOKEIZKBE S 72 b O TR < T IEIFR OJEKIEA K
OFHEBFNC L DGR EHESND, BSHT THEDREPHEE SN TND 2 b b,
BT 2 mE] L bl 2 ey & KBV > 7Y U i E ER T UL, KE ETER R KE ORE
REHEDLZENRIAEND,
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F-4 WHO KON [~ EEEIKKETA RZA4 H{L(mg/L)

KB H WHO Malawi KEIEH WHO Malawi
1 TDS 1,000 2,000 2 balicy - 25
3 pH Value 6.5-8.5 6.0-9.5 4 7AW - -
5 F R U 7 A (Na) 200 500 6 | HU UL (K) - -
7 | ~Z7%> v (Mg) 0 200 8 | v A(Ca) - 250
9 £ (Fe) 0.3 3.0 10 EXTTi 200 800
11 FRITE)E (SS) - - 12 TV Y EE - -
13 B 250 750 14 Tt 250 800
15 el 50 100 16 PRI - -
7 7 v 1.5 3.0 18 | ERUREE - 3,500
19 KIGEE 0/100mL | 50/100mL | 20 | [jREA/KFEH - -
21 — S T - 0

(4) ARG 4 YA b O/KEHE R

B TITACEIK & L COKEKE L bICRER M TKZFHERYE Lz, HEHREL LT,
KB IT %50 CDSS D/KAEEE R 10m*/ A, JEESHFH] 8~10 B & L7235 A OBk i 1.0
~1.25 ¥/, 72\ L 0.3~0.35 mY Ll ERKETH S,

%52 CDSS4 A DR F/KRT v v v b & GKE DM & 3-7 12, SRS B4 -8 [THL
DE LD, (BKREBROFEM MR OUKE ST ST, 2. =1 F BRI RAR R otk %2
Z )

AR & L ClE, %% CDSS @ 4 A 1 Mpamba Z =< 3 %A FTIIKEKEL HICH
FEA T DT & U CRaKitiak DB AR 7 N ek E Rl RETd 5, {H L. Mpamba CDSS (2
DOWTIE, HIFHIB DO FREO - DR TE DM FTARRT > v Avdv/hE < TN
FaERTDICELRNPoT2Z DD, TERIARLE LRt 2BE L, BMoHF 1 Ho
FMiatRET D, REOHKERHEREINTND Z Enb, %%E®%%ﬂ@<%m®#F
BREE 60m OFFTERLT AUE, AKEIFKFEFE 10m3/H L L, KERIC S ORI fei 72 1 T
KB HND EHETE B,

AR & L CHFMEOMEE LT\ D 3 A b ORGEZ28h 745K R 7R BRI L
%FK%%V?%”®%@%%%#ﬁ®%mﬂ%%%%Ebko@ﬁfyf@% VR I
HoFtE & AR OBR LEKE T O A 7 Y — RIS ELRWnWZ &#—%ﬂﬁf%é
CEPREEXIC W TIE-2, 8, 15 KT 21 &)

IO, KA FOHFTREEE R TREREND, BAKAEEEZEVELDDHETES
KR6 DY THY, HTFKFT v VOGN BAFH T OKFEEQOMI/ B)IZFHR D HK
BRF 2532 & THR-7T KO8 D@ Th D,
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-5 CDSS i b DR - T ERETRE O E & K e &

KLY A R B AKKAL | KL R BikE | Bk ARE &
é%(?;){i z‘;%;fi? (m) ' (m) fii%hﬁi (m%hr) (m% day)
8hr #57k
iRy E M o P=0O-E H=DIG Q=HxP | R8=Ox8hr
1.Matenje No.1 8.64 25m 25m 16.36 5.71 93.4 747.2
2.LiwaladziNo.1 6.35 26m 26m 19.65 3.91 76.8 614.4
3.EzondweniNo.2 | 26.35 42m 42m 15.65 0.086 1.35 10.8
50m 50m 23.65 0.086 2.03 16.2
60m 60m 33.65 0.086 2.89 23.15
4.Mpamba No.1 35 42m 42m 38.5 0.034 131 105
7<-6  CDSS & it (e ) 5 /K alliR (24 RFfH) & [B118E RG2S
YA T ey | BARE | AR | Ak ARG | B MR | b9 M R
wokr | ® | (miday) | F(m) ?‘éﬁ;ﬁf (hr) (m/day/im) | (m%hr/m)
(m¥fhr) (hr/day)
k=2 D T S=DxT G=F-E U \Y W=S/G H=D/G
1.Matenje No.1 45 24 108 0.77 100% 0.5 140.3 5.71
2.LiwaladziNo.1 4.5 24 108 1.15 83.5% 0.5 93.9 3.91
3.EzondweniNo.2 2.16 24 51.8 25.23 62.3% 3.0 2.1 0.086
4.Mpamba No.1 1.08 2.25 2.7 37.5 94.3% 2.0 0.072 0.034
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e8v

F-7 HTART v L & BKEDTN

HF KRR T

1)
12)

RV A b PRHIREE | PG Bk & L YA Kk AA N Py Y S /K BF ] Ny T RRE. SEAT
HEEE (m) E (m) (m®/h) (m) Az (m) (m) (m®h/m) (mih) (10m°3/day) 2 (m) "
ik B C D E F G=F-E H=D/G K=Hx10m L=10/H M N
1. Matenje No.1 35 29 45 8.64 9.41 0.77 5.71 57.1 0.2hr 25m ©
2. Liwaladzi No.1 40 39 45 6.35 7.50 1.15 3.91 39.1 0.3hr 26m ©
3. Ezondweni No.2 64 64 2.16 26.35 51.58 25.23 0.086 0.86 11.6hr 42m O
4. Mpamba No.1 60 45 1.08 3.5 35 31.5 0.034 0.34 29.4hr 42m A
BAKREBRER L VI T ART v id, AT 10m 23S LT, HAKEERE L LTHE YA FOKEER 10m’ B OH/KER] %
3.Ezondweni No.2 1%, /KAZRE T 10m # 5L L2k 2179 &, B/KIRERIE 11.6 B CH AR CTH 5, 4. Mpamba (X H5/KRE[H 23 29.4 HefiE &
720 HFAKART v v VOKALEE T 10m) TIIKERE EHE S LD,
#-8  #EH: CDSS4 A bk D/KFLHE FEAM
RIEYA b HE O£ PR G R Bk HFIKAL K IKAL IKALRE T HeE . A7 — R ERE
FE%E (mm) (m) (m) (m*hr) (m) (m) (m) (m*hr/m) (m)
R A B C D E F G=F-E H=D/G | J
1.Matenje No.1 160 35 29 45 8.64 9.41 0.77 5.71 - % | 10-23
2.Liwaladzi No.1 160 40 39 45 6.35 7.50 1.15 3.91 Wy« 4% | 9-24, 30-36
3.Ezondweni No.1 160 29 - ZEH
Ezondweni No.2 160 64 64 2.16 26.35 51.58 25.23 0.086 Hoe g 31-40, 43-49, 52-58
4.Mpamba 160 60 45 1.08 3.5 35 31.5 0.034 Eﬁiﬁg‘ 12-18, 24-39
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1. Matenge CDSS

A A A

JLA

1) JROILAI No.1 B3pkFhH 7 A0E (No.4 1 6 A 11 HE, RThH)
2) HOH 1013 Matenje A1 FAROBEF/ N> KR 7RI T

3) HEfHFCHEIL. Matenje CDSS ORI KONk B = | A8 FRE 5 PIT A
4) X FE ORI OKE R 100m K

5) T —XIX, Google Earth Zf&H]
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BOREHOLE STRUCTURE

Project Name: MATENJEC, D. 5. S Phase 1l
Site Name: MATENJEC.D. 5.5 ) Drilling Depth 35m

Borehole

Starting Date: 7 September 2011

No.: 1

Casing Depth 29m

Casing Diam 160mm

Completion Date: 8" September 2011

S ARARNNEEARER R

__>lopCap

Drilling

Diameter{:

210mm

Plain

PVC Diam|:

160mm

Slotted

PVC Diam|:

160mm

1<

Geological Formation

0-1
1-4 .
348 m Plain 160mm casing
4-5
5-10
SWL 8.64m
10-21
#15m Slotted 160mm casing
Gravel Packing
21-27
216m Plain 160mm casing
27-35
Bottom Cap
NOTE
Borehole Depth 29m
Drilling depth 35m

Top Black soil
Saprolitic brown and
clamped materials
Clay brown in colour
Clay with sand

Very fine sand and
highly collapsed with
large bouldering
materials in blocky

Fine sand particles
slightly with clay in
existence

Clay with brown soft
rock

Drilling Method
Air Drilling

Drilled to a depth of
35m but due to
collapsing on 29m

was cased

MATENJE CDSS BOREHOLE

[X]-1 Matenge CDSS #iEHFHIKK
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STEP DRAWDOWN TEST

PROIECT NAME CDSS Phase IT
BOREHOLE No. iMatenje No.1 STATIC WATER LEVEL 8.64 m.
SITE Matenge CDSS DATE 10/09/11
( ™\
1000.00
100.00
- 1000 4+ | e i
E
= —
1.00 ]
_____ ISh |
) »
0.10
0.10 1.00 10.00 100.00 1000.00
Q(m3/hr)
\ y
STEP DISCHARGE DYNAMIC LEVEL DRAWDOWN SPECIFIC CAPACITY
Q (m’fhr.) N.D. (m.) S(m.) Q/s (m/hr/m.)
FIRST( 1st) 0.72 8.81 0.17 4.2353
SECOND(2nd) 252 9.04 0.40 6.3000
THIRD(3rd) 3.60 9.31 0.67 5.3731
FORTH(4th) 4,50 9.40 0.76 5.9211
FIFTH(5th)

[X-2 Matenje CDSS(No.1)Bt BER KRB fE B
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[X-3 Matenje CDSS(No.1)E i B35 /K 3R ER S 5
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WATER LEVEL RECOVERY TEST

PROYECT NAME Malawl CDSS & TTC Phase 2
BOREHOLE No. Matenie No.1 STATIC WATER LEVEL 8.64 m.
SITE Matenje CDSS DATE 13/09/11
'
30.0
20.0

é —0— Nivel de agua

n

g

§ ——Tendency

Line

o

L

°

e 100

S

2

0.0 JW4L OO
1 10 100 1,000 10,000
Time , t/t' (min)

\
Discharge, Q (m*/hr.) 4,50 m*/hr.
Water Level ,AS (m.) 0.77 m.
Transmissivity , T (m?/hr.)
T = ( 2.30 Q )/(4nAS) 1.07 m¥/hr.
Screen Length , b (m.) 15.00 m,

Hydraulic Gradient , K {m.fht.)
K=T/b

7.131E-02 m./hr.

[X-4 Matenje CDSS(No.1)[E48 3B S R
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#-1 Matenje CDSS(No.1)7k & 43 i 5

FORM No. WQPC 12/1

=

MINISTRY OF ACRICULTURE, IDDIEA_IIDN & WATEL

DEVELODMENT |

1
WATEER CUALITY TEST LISLULTS —
LAB No. 680
DATE SAMPLED 11/09/2011
WATER RESOURCE UNIT
MAP SHEET/GRID REF.
MATENJE COMMUNITY DAY MALAWI STANDARDS
SECONDARY SCHOOL FOR BOREHOLE WATER
SOURCE TYPE/LOCATION BOREHOLE, (MS733:2005)
T/A KHOMBEDZA
SALIMA
pH Value 7.20 6.0-9.5
CONDUCTIVITY {us/om a1 25 °C) 1,170 3, 500
TOTAL DISSOLVED SOLIDS, mg/ 508 2, 000
CARBONATE (as COs%), mg/l 48 -
BICARBONATE (as HCO:%), mg/l 366 .
CHLORIDE (as Ch), mgll 40.2 750
SULPHATE (as S04%), ma/l 92.1 800
NITRATE (as NO2 ), mgll 0.470 45
FLUGRIDE {as F), mg/l 0.59 6.0
SODIUM (as Nar), mall 57 500
POTASSIUM (as K7), ma/l 11.5 z
CALCIUM (as Ca*), mg/l 112 250
MAGNESIUM (as Mg**), mg/l 282 200
IRON (Fe**). mg/l <0.001 3.0
TOTAL HARDNESS {as CaC0s), mg/l 300 800
TOTAL ALKALINITY (as CaCOs), mg/l 380 -
SILICA (as SIOz) mg/l 37 .
TURBIDITY, NTU 12 25
SUSPENDED SOLIDS, ma/l 8 -
Faecal coliform, Count100m| 110 50

ANALYSIS CARRIED DUT BY CENTRAL WATER LABORATORY

#-2 Matenje CDSS(No.1)AE o#T (BRE) R

Table 1: Bacleriological Test Results of water samples from boreholes at Matenje and Luwaladzi
Community Day Secondary Schools in Salima and Nkhotakota Districts, respectively

No.

- |

|

Sample sourcel/location | Bacteria Type enumerated, counts/100 ml
Faecal coliform (FC) Faecal streptococei
] _(FS)
Matenje Community Day Secondary 0 0
School (CDSS), Salima
Luwaladzi Community Day Secondary 0 0
School (CDSS), Nkhotakota
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1. Matenje CDSS Drilling Rig at Drilling Site
(Matenje No.1)

3. Matenje Town near Matanje CDSS

4. Matenje CDSS Test Drilling No.1
(September 2011) atenje est Drilling No

5. Matenje CDSS 6. Matenje CDSS
(Matenje No.1 drilled 30m & under Development) (Matenje No.1 Pumping Test)

-5 Matenje CDSS(No.1)REFAELIZEE(20114E 9 A)
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2. Liwaladzi CDSS

A A A

e

1) AROFLEN Liwaladzi No.1 skzhH = {7 &

2) HERIT, TEAEROBAF N RR TR

3) it AL, Liwaladzi CDSS k8 2, 20 & Bl 55 pr s
4) B R EOARBIEE OHE R 100m £

5) Mifg7 —41%. Google Earth Z{i ]
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BOREHOLE STRUCTURE

Project Name: C. D. S. S Phase Il

Site Name: LIWALADZIC.D. 5.5 Drilling Depth 40m
Borehole No.: 1 Casing Depth 39m
Starting Date: 15" September 2011 Casing Diam  160mm

Completion Date: 15" September 2011

- 1op Ca
TR p=ap

Geological Formation

0-4 Top black allivial Soil
Drilling 1 -
Diameter 9 m Plain 160mm casing 4-3 Gravel Yellow to
210mm V ' redish materials
Plain — 8-9 Very sift rock brown
PVC Diam {SWL 6.35m in color
160mm 9-16 Dark clay loose and
—— softin apperance
Slotted %$15m Slotted 160mm casing 16- 18  |Sand fine particles
PVC Diam
160mm 18-22 Brown clay

4 Gravel Packing

22-24 Brown soft rock

24-40  |Hard darkish clay

6m Plain 160mm casing

Drilling Method
Air Drilling

H6m Slotted 160mm casing

3m Plain 160mm casing
Borehole Depth 39m

R

Drilling depth 40m

LIWALADZI CDSS BOREHOLE

X-6 Liwaladzi CDSS (No.1) #RiEFH:FHIRK
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STEP DRAWDOWN TEST

PROYECT NAME Malawi CDSS Phase II
BOREHOLE No. Liwaladzi No.1 STATIC WATER LEVEL 635 m.
SITE Liwaladzi CDSS DATE - 16/09/11
100000 B

10000 | — 1

10.00

g L
17]
o
1.00 it
. 7
P
0.10
0.10 1.00 10.00 100,00 1000.00
3
m’fhr

L Q(m~/hr) )

STEP DISCHARGE DYNAMIC LEVEL DRAWDOWN SPECIFIC CAPACITY

Q (m/hr.) N.D. (m.) S (m.) /s (m’/hr/m.)

FIRST( 1st) 225 6.89 0.54 4.1667
SECOND(2nd) 2.88 7.31 0.96 3.0000
THIRD(3rd) 4.50 7.51 1.16 3.8793
FORTH(4th) 5,76 7.82 1.47 3.9184
FIFTH(5th)

[X-7 Liwaladzi CDSS (No.1) RiEFHENMEK
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X-8 Liwaladzi CDSS (No.1l) EiftEEARBKEE
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WATER LEVEL RECOVERY TEST

PROYECT NAME Malawi CDSS Phase 11
BOREHOLE No. Liwaladzi No.1 STATIC WATER LEVEL 6.35 m.
SITE Liwaladzi CDSS DATE 18/09/11
g
30.0
20.0 A

5 —O— Nivel de agua

7)

o

]

wee Tendency

§ Line

')

S 100

2

@

L hll—o
0.0 NO.0- 00 CON00-0-0HG | O
1 10 100 1,000 10,000
Time , t/t' (min)
.
DESCRIPTION

Discharge, Q (m*/hr.) . 4.50 m’/hr.
Water Level ,AS (m.) 1.15 m.
Transmissivity , T (m?/hr.)
T = (2.30 Q )/(4rAS) 0.72 m¥/hr.
Screen Length , b (m.) 21.00 m.
Hydraulic Gradient , K (m./hr.}
K=T/b 3.411E-02 m./hr.

X-9 Liwaladzi CDSS (No.1) [E183BR#4E 5%
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#*-3 Liwaladzi CDSS (No.1) KERBRfSE

FORM No: WQPC 121

= LU=S0 -

MINISTLY OF ACDICULTURDE, IDDICATION & WATERD

WATELD QUALITY TEST DESULTS ST,

LAB No. B8O
DATE SAMPLED 17/08/2011
WATER RESQURCE UNIT
MAP SHEET/GRID REF
LUWALAZI COMMUNITY DAY MALAWI STANDARDS
SECONDARY SCHOOL FOR BOREHOLE WATER
SOURCE TYPE/LOCATION BOREHOLE, (MS733:2005)
T/A KANYENDA
NKHOTAKOTA DISTRICT
pH Value 6.11 6.0-9.5
CONDUCTIVITY (us/cm at 25 0C) 112 3, 500
TOTAL DISSOLVED SOLIDS, mall 86 2, 000
CARBONATE (as C0:2), mg/l 000 -
BICARBONATE (as HCO:*), mg/l 42 B
CHLORIDE (as CI), mg/l 8.7 750
SULPHATE {as SO+ ), ma/l 6.0 800
NITRATE (as NOx), mg/l 0.026 45
FLUORIDE (as F, mg/l 0.37 6.0
SODIUM (as Na*j, mg/l 7.0 500
POTASSIUM {as K*), mg/l 2.0 .
CALCIUM (as Ca*), mg/l 8.0 250
MAGNESIUM (as Mg**), ma/l 4.0 200
IRON (Fe**), mg/l 0.01 3.0
TOTAL HARDNESS (as CaCOs), mg/l 36 800
TOTAL ALKALINITY (as CaCOs), my/l 34 -
SILICA (as Si0z) mg/l 41 5
TURBIDITY, NTU 2.0 25
SUSPENDED SOLIDS. ma/l <{1.10 -
Faecal cofiform, Count/100ml 40 50
ANALYSIS CARRIED OQUT BY CENTRAL WATER LABORATORY

-4 Liwaladzi CDSS (No.l) AKE4HH(FRBOME R

Table 1; Bacleriological Test Results of water samples from boreholes at Matenje and Luwaladzi
Community Day Secondary Schools in Salima and Nkholakota Dislricts, respectively

No. Sample source/location Bacteria Type enumerated, counts/100 ml
Faecal coliform (FC) Faecal streptococci
(FS)
1 | Matenje Community Day Secondary 0 0
| School (CDSS), Salima | _
2 | Luwaladzi Community Day Secondary 0 0
School (CDSS), Nkhotakota

A96



1. Liwaladzi CDSS Drilling Point 2. Liwaladzi CDSS Drilled by Mud Surculation
(Matenje No.1 together with Head Teacher) Method (Lilawadzi No.1)

3. Liwaladzi No.1 installed Screen & Casing

4. Liwaladzi No.1 P ing Test (September 2011
(September 2011) iwaladzi No umping Test (September )

6. Liwaladzi CDSS, Liwaladzi No.1

5. Liwaladzi CDSS, Liwaladzi No.1 . . .
waacal nvaradat Mo (Water Quality Sampling from Lilongwe Laboratory,

(Village Family taking Water from Pumping Test)

Ministry of Agriculture, Irrigation and Water Development)

X-10 Liwaladzi CDSS (No.1) RiEFAETLHEEE
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. Ezondweni CDSS
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BOREHOLE STRUCTURE - DRY

Project Name: C. D. S, S Phase ||
Site Name: EZONDWEN!C. D.S. 5
Borehole No.: No. 1 Depth 29m

Starting Date: 22™ September 2011 Casing Diam 160mm
Completion Date: 22™ September 2011

Geological Formation

0-2 Loam dark material
Drilling ’ 2-5 Red material with
Diameter |gravel
210mm 5-11 Interchanging of color

and materials

DRY

11-16  |Brownish to whitish
material soft and
weathered

16-29 |Granite materials
large and blocky in
form .

Drilling Method
Air Drilling

Drilling depth 29m

EZONDWENI CDSS BOREHOLE

X-11 Ezondweni CDSS (No.1l) #EHFHRK
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BOREHOLE STRUCTURE - WET

Project Name: €. D. S. 5 Phase 1l

Site Name: EZONDWENIC. D. 5.5 Drilling Depth a4 m
Borehole No.: No. 2 Casing Depth 64m
Starting Date: 23" 5e ptember 2011 Casing Diam 168D0mm

Completion Date: 23" September 2011

Top Cap
Geological Formation
0-2 Sand loam sail
Driliing 2-3 Loose redish soil
Diameter 3-7 Clay dark in color
210mm with gravel
Plain 7-16 Saoft rock color
PVC Diam changing at intervals
160mm
Slotted 31m Plain 160mm casing 16 - 29 Granite materials soft
PVC Diam decomposed micas in
160mm strata layers

Gravel Packing

SWL 26.35m

rock highly

gm Slotted 160mm casing

3m Plain 160mm casing

46t Siotted 160mm casing

3m Plain 160mm casing

53 - 64 Hard but highly

Drilling Method
&6m Plain 160mm casing Air Drilling
Borehole Depth 64m

29 - 53 Hard darkish gneiss

decomposed saprock
whitish to blackish in
state color and small
F6m Slotted 160mm casing houlder in existance

Drilling depth 64m

EZONDWERNI CDSS BOREHOLE

X-12 Ezondweni CDSS (No.2) &g FHRK
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STEP DRAWDOWN TEST

PROYECT NAME Malawl CDSS & TTC Phase 2
BOREHOLE No. Ezondweni No,2 STATIC WATER LEVEL 26.35 m.
SITE Ezondweni CDSS DATE 24/09/11
s ™
1000.00
100.00 —H
[ ]
[ %
-~ 10.00 < il
& o z
Bl
1.00
0.10
0.10 1.00 3 10.00 100.00 1000.00
Q(m*/hr)
\ J
STEP DISCHARGE DYNAMIC LEVEL DRAWDOWN SPECIFIC CAPACITY
Q (m’fhr.) N.D. (m.) S(m) Q/s (m*/hr/m.)
FIRST( 1st) 0.97 31.37 5.02 0.1936
SECOND(2nd) 1.26 34,60 8.25 0.1527
THIRD(3rd) 1.98 4422 17.87 0.1108
FORTH(4th) 2.99 50.08 23.73 0.1259
%]-13 Ezondweni No.2 ERPESBARBRES R
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X-14 Ezondweni CDSS (No.2) EHEHARBRRE
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X-15 Ezondweni CDSS (No.2) [EI183RBR#S 5
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#-5 Ezondweni CDSS (No.2) KE D HTHEE

#-6 Ezondweni CDSS (No.2) KES#r(FRER )k R

Table 1: Bacteriological Test Results of a water sample from borehole at the proposed site for
Izondweni Community Day Secondary School in Mzimba

No. Sample source/location Bacteria Type enumerated, counts/100 ml
Faecal coliform (FC) | Faecal streptococci
(FS)
1 | Proposed Site for Izondweni Community 410 | 0
Day Secondary School (CDSS), Mzimba

-7 Ezondweni CDSS (No.2) KESHT(EBERBR)ME

Table 1: Baclenciogizal Test Resulis of 3 waler sarple fros a Borehole: al 2ondasni Commurily
Day Serondary Schood in Mzimba Disind

miﬁﬂayﬁeu}eﬂa'f
School {CDSS), Krimba
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1. Ezondweni CDSS Test Drilling
(Ezondweni No.1 Unsuccessful Dryhole)

2. Ezondweni CDSS Drilled Ezondweni No.2
(Groundwater hit at 36m in depth)

L "

3. Ezondweni No.2
Down The Hammer (DTH) Drilling Method
(Success No.2,  September 2011)

4. Ezondweni No.2 Pumping Test
(Village Family taking Water from Pumping Test)

5. Ezondweni CDSS , Ezondweni No.2
Water Quality Sampling from Mzuzu Laboratory,
Ministry of Agriculture, Irrigation & Water
Development)

6. Ezondweni No.2 Water Guard for New Borehole and
Closed ( September 2011)

[X]-16
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4. Mpamba GDSS

A B R A A
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FB 1) FROFE Mpamba No.1 H P S E (K &R0 /)
2) FROFLHT Drilling No.2 (3 7 i &< Al g kb
3) JRH AP EFRLEEAT O TR H T (R TR BeAh78)
4) HEEH 1L, PEEROBEGF VRN TR
5) A EC#IE. Mpamba CDSS ik 5 . 5245 & BRHS T
6) HALFEIHL KO H2 TR EDOZEH:
7) KEHLIEIVELRLOPEF N RR TR
8) B NI D ARHILIKIOHER 100m &
9) M7 —XiX, Google Earth Z 1 M
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Final Report

BOREHOLE STRUCTURAL DESIGN

PROJECT NAME : Test Drilling for CDSS and TTC Phase Il

SITE NAME : Mpamba CDSS

REGION/PROVINCE :Nkhata - Bay DRILLED DEPTH: 60
BOREHOLE No : Mpamba Site No. 1 CASED DEPTH : 45.0m
STARTING DATE :12/11/2011 CASING DIAMETER : 160 mm

COMPLETED DATE :16/11/2011

) Borehole cap GEOLOGICAL INFORMATION i
GL f
- X 7'y |
Grouting 3m
Sanitary seal v Top sticky clay
,;;:‘eg' . G formation
i
it S Weathered cla
ST R Plain casing 12 m Y
ST Hd
Gravel HES B
s i
}E % ’3’3’ vy
.&f‘}- 2222!; Soft gravel in clay
na HE
-3%%*; HEEE Screen (6m) .
e REn First water
T R
s B
S pi ¥
Fes i
i i L e 4
Drilied dia. (210mm} %E E%é.-:
réﬁ ‘§‘§‘§ Plain casing (6) Loose clay
S i
e 1 N N I DR
;’z{%’é S ~Y-Screen/filter) UPVC 24m
Cased size (160mm) (3% i ‘
il o
Bt e
o -
Sri-;w i Screen {15 m) Second Stream
i '
3252 el Loose sandy
Srr i 5, .
5 5 formation
LA L
s 2
E;EE S Plain Casing (6m)
i a0
I;;:; HeH
LTtk "
i =
NS It
T 5 'zgzgg%z ;; s resuane semsissssscssenancnnnnnnas
R E R :§, Faiied
L Soft sand layers
RE
B SR
Bottom cip e Sump 15m
HE Ay
s ST A
e
...;%; :.":r_;‘.f-":-‘_}ﬂ._.':._-ﬁv__.% ik v Sand stone
sy ——

Note: Drilled to 60m and cased to 45m, Plain casings are set on the main cavity (stream).

25

X-17 Mpamba CDSS (No.1) #RiEFHFHIRK
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-8 Mpamba CDSS (No.1) AKE45HHrkE

I Final Report

FORM No. WQPC 12/1

3
5,

AR S
MINISTRY OF AGRICULTURE, IRRIGATION & WATER DEVELOPMENT

WATER QUALITY TEST RESULTS

LAB No. 885
DATE SAMPLED 2811172011
WATER RESOURCE UNIT
MAP SHEET/GRID REF.
MPAMBA COMMUNITY DAY | MALAWI DRINKING WATER
SOURCE IDENTITY/LOCATION  (SECONDARY SCHOOL BH No...,| STANDARDS FOR BOREHOLE
TIA TIMBIL]L, NKHATABAY WATER (MS733:2005)
DISTRICT
pH Value 5.60 6.0-9.5
CONDUCTIVITY (uS/cm at 25°C) 40 3, 500
TOTAL DISSOLVED SOLIDS, mgfl 26 2, 000
CARBONATE (as COs' mg/l 0.00 -
BICARBONATE (as HCOs"”" mgll 10 -
CHLORIDE (as CI), mg/l 6.0 750
SULPHATE (as 504 ), mgll 0.90 800
NITRATE (as NOs), mgll 0.017 100
FLUORIDE (as F ), mg/l 0.21 3.0
SODIUM (as Na'), mg/l 3.8 500
POTASSIUM (as K ), mg/l 1.2 -
CALCIUM (as Ca ), mg/ 2.0 250
MAGNESIUM (as Mg ~ ), mg/| 1.0 200
IRON (Fe ), mg/l 0.21 3.0
TOTAL HARDNESS (as CaGQs), mg/i 9.5 800
TOTAL ALKALINITY (as CaCO:), mgil 9.0 -
SILICA (as SiOs), mgt 9.0 -
TURBIDITY, NTU 0.80 25
SUSPENDED SOLIDS, mg/l <0.10 25
Faecal coliform (FC), Count ml/100 ml 480 50

Faecal streptococci (FS), Count/100 ml
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Drilling at site (Mpamba site 1)

Mud circulation drilling — drill to 60m

Borehole development in progress

Interim yield test before test pumping

Clean developed well

-18 Mpamba CDSS (No.l) HIEFAEFLHKEE (2011 4 11 A)
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