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TRt (RN R A R) TEKBEZRITZ, 612, #HERLALemETIEa 7Y —FaffAL
T, L&D DIEZOKDIBAZPI LT D& & LT,

GiAEREBRIE, B EKEER, e kaliR, RIERER 2 920 L T, A KE & L CTORES & iR
L7z, BEFEEARRBRITEAMICIL 2 FFf 2 5 A7 v 7 Eli L, ZeG/KEZ R, HEiidK
ERIE, AR BT /KERER TR O 7L 25K & T 24 IRefidihe L Tk 21T o 72, [ B
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BEAEH 7 O 85Kk R BR

AT 720 Tl RGC OF BEARAKBERX DOKIFEH T & LTk, EUICARZERNH -T2, BEFH
F O ZBEIZAINT, TOHKHERE FEhE L7z,

WFEAUERBEFH IS TWARWHFZFIH LT, £9. EHLT 2 HEREEDZT Y 7
ME X LN B L, WIT. RT7 R—Ad AT 2FA LT, LBERMEIL TS, Bl
PDIBAL T JLNOIEREIT - 7o, BKRBRIET, RIEREO B AKRBRICHE L TiT-
Teo BBIZHFOBUREIRZIT -T2,

SpTRER

RAERERE LT, KL LT REKBELHRTE20EINEFTIZLTHY, LUITIC
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HIEHF OBEKEHEBRER
Wy FE E= N r‘—-A H, = 1—‘—‘/\ =) =N : > 7 i =
RGC T E R A QXY EL%*%C BiF5 Loy A
(m) (m) (m?hr) KA (m) (m?3day/m)
PWS-03-TD-1 88.0 10.84 1.8 20.94 4.28
Koch Goma
PWS-03-TD-2 61.0 8.26 <0.3 — —
PWS-06-TD-1 76.0 8.33 2.4 20.94 4.57
Unyama
PWS-06-TD-2 76.0 5.68 12.0 30.00 11.84
Awere PWS-08-TD-1 73.0 2.16 4.5 18.49 6.61
. PWS-10-TD-1 91.0 15.54 1.2 28.56 2.21
Adilang
PWS-10-TD-2 70.0 19.41 2.4 42.50 2.49
. . PWS-14-TD-1 91.0 29.40 4.8 42.83 8.58
Kitgum Matidi
PWS-14-TD-2 91.0 29.83 0.6 60.28 0.47
Corner Kilak PWS-15-TD-1 91.0 4.73 1.5 25.51 1.73
BFHF OEKEREBRER
RGC B FEFRE BN ZELKE ﬁ/}ﬁ%ﬂ(%%lﬁb‘é l:@;‘%u”j%
(m) (m) (m3/hr) BhKAZ (m) (m?®day/m)
PWS-03-AT-1 >48.0 8.30 1.2 20.11 2.44
Koch Goma
PWS-03-AT-2 86.8 5.21 0.3 17.81 0.57
PWS-06-AT-1 69 5.05 6.0 29.29 5.94
PWS-06-AT-2 - 10.08 -- - --
Unyama
PWS-06-AT-3 30 2.18 0.6 7.60 2.66
PWS-06-AT-4 25 5.05 0.6 13.18 1.77
PWS-08-AT-1 73 5.30 Bl 14.27 13.65
Awere
PWS-08-AT-2 84 3.28 4.5 10.76 14.44
PWS-10-AT-1 70 17.00 3.0 24.88 9.14
X PWS-10-AT-2 51 20.75 <0.6
Adilang
PWS-10-AT-3 65 21.00 <0.9 -- -
PWS-10-AT-4 60 17.01 4.8 29.40 9.3
. o PWS-14-AT-1 48 25.92 9 37.06 19.39
Kitgum Matidi
PWS-14-AT-2 49.7 25.00 1.8 34.61 40
PWS-15-AT-1 70 2.39 3.6 41.70 2.20
Corner Kilak PWS-15-AT-2 49.7 2.26 1.8 <33.3 --
PWS-15-AT-3 70 4.77 0.6 15.00 141
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HEEAKEE S ST, ROTOEAICEBST-HFZ2KEHAFE L TEHTLIZ LTk T-,
Awere @ TD-1 & AT-2 DHFOLZEE/KEIXFE U THH 0., HEHEL HE LT, AT-2 OFFN
MEAIMENZ Enbrolzizd, AT-2 ZERATHZ & & L,

PITFIZ, AEL/ZRCCHICHER R 2 E L D5,

(1) Koch Goma
ABRLE X & DL TR d, MEg-OhA, BEAH T & ONEBIR 6, BRARRR 28 E LT,

407500 408000 408500

Testing Location

@  Aquifer Test

[E] Test Drilling

@ VES_Point
mmm= Electrical Profiling Line
RGC_Road

= Main Road

288500

Sub-main Road
Footpath
CONTOUR

every 10m

— others

Existing Water Source
® Not Functioning
® Functioning
A Other Source (Unsafe)

:Water,SuppIy,Area

288000

0 100 200 400
e —
PWS-03

Koch Goma RGC
Nwoya District

287500

408500

DA FEAGRL
10000 Profilingin Koch Goma (PWS-03)
——P-1
—=—p-2
4 P-3
A A P
- N —P-s
E f\ ——P-6
1 —
éE 1000 — // — — — e P=7
E‘ y —— '\7/“\\ VARN ‘\\A
g = i & N
; ¢§§%Z?é§zﬁgéfﬁgk\»//*/\V”\
é | s \L __m W
£ M/’\M ) % \/'\\ii
o
] 100 NS ﬁ/\\ - “y
Q %\ N7 AN " AN n
Q AN N7 N e N\ 2
< ‘ \i V-4 H \\ // \L 7
\ / pl
| | | V-1 } /
V2] LVv-1] —Z
LV-3 ]
10
0 50 100 Distance (m) 150 200
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CHARACTERISTICS OF TEST BOREHOLE
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Project Title THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) PWS-03-TD-1 N : 288571 4 m pH . 752
RGC Koch Goma E : 407480 DWL 20.94 m Temperature  : 27.60_°C
County Nwoya Drilled Depth : 8.0 m Safe yield 1.8 mih Conductivity : 27.10 pS/m
Sub-County Koch Goma Completed Depth  : 88.0 m Pump Installed Depth m Constructed : 29/11/2011
SCALE | DEPTH T’\TE';:: GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTU SP(mV) Short Normal (kOhm-m)
GLm | GLm | (m) o 2u[20 0 0 10 20 o 2 4 6 8 10
. M- o . .y N . ,
1.00 1.00 Top soil Dark brown
Lateritic clay
Sanital
(Very weathered |Reddish brown| Moist, medium hard
— soil) — 5
7.50 6.50 —}
10 10
Micaceous clay | Yellowish grey|Wet, hard
_|1s500[ 750 /l i S(
20 | 20
1 — 25 i
Weath
ea ired Yellowish grey |Water strike at 40m
granite 29.05
30 30
Water
34.55
— — 35
37.30
40__| 40.00 25.00 40
431 S
— 45
45.85 s g
so0_| ©
51.65
Fractured void:
Fractured granite Grey ractured voids are very
small
— 55
Plain
60_| T N o A T 1
62.65
— 65
67.00 27.00
68.45
70 70 &
| Plain 75
Granite Grey Fresh and mass
79.45
80_| 80 &
_ 85.25 85
88.50 21.50 88.00
] e N O 90—+t ++ 1+
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Step Drawdown Test in Koch Goma (PWS-03-TD-1)
0 120 200 Elapsedtime (min) . 480 600
0 , . , , .
Residual drawdown = 0.58 m
Recovery ratio = 98.9 %
10 — 1st step — SWL =10.84 mé
Q1=10.03 liter/min
sw =599 m 2nd step i
20 +—Sc = 1.67 liter/min/m Q2 =20.01 liter / min
= _ 3rd step
£ sw=11.52m . .
< Sc = 1.73 liter/min/m Q3 =30.05 liter/min
2 30 sw=17.91m
'g Sc = 1.67 liter/min/m
J
o 40 4th step
Q4 =42%%38I|ter/mm Sth step
50 W > 49. ; no Q5 =50.06 liter/min
Sc < 0.99 liter/min/m v sw>57.19 m
Sc < 0.87 liter/min/m
60
Step Drawdown Test Analysis in Koch Goma (PWS-03-TD-1)
Static Water Level= 10.84 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 5 6 ! 8 Long
1 10.03 599 167 Q 10.03 20.01 30 40.03 50.06 35.02
2 20.01 11.52 173 sw 5.99 11.52 1791 40.38 60 26.45
3 30.05 1791 167 Sc 167 1.73 167 0.99 0.83 1.32
4 40.03 40.38 0.99 Q 10.03 20.01 30 40.03 50.06 35.02
5 50.06 60 0.83 sw/Q 05972 05757 0.597| 1.0087 1.1985 0.7552
Long (2 hours) 35.02 26.45 1.32
2
60
55
50
45
40 <4 —?
35 g4
-~
= % +
E 25
% 20 /L —fr B ISR N S A —
2
15
10 —
5
02l 0
0 10 20 30 40 50 60 0 5 10 15 20 25 30 35 40 45 50 55 60
Q (iter/min)
Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q liter/min 0.6%Q 0.00%Q*Q SWy Q, liter/mir  0.4%Q SWy
Q1= 10 10 6 0.00 6.00)
Q2= 30 0000 20 12 000[  12.00
R - - Safe yield is 30.0 liter /min
B= 0.6 30 18 000 1800
35 21 0.00 21.00| Dynamic Water Level = 2884 m
Therefore, sw= 0.6%Q+ 0.000*Q*Q 0| at the Safe Yield
Constant Rate Pumping Test in Koch Goma (PWS—03-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
° ' [ [ [ [ [ '
Temp =27.1 °C /
5 Recovery ratio=98.0 % after 1440min pumping
> Sc=1.25 liter/min/m
> sw=27.96m
~1 SWL = GL-10.84 m
I3 0 Max. dynamic water level = 38.80 m
E
>
_g 15
3
©
"
a 20
’
>
25 :
30

INHORREY ., ZaKEE 1.8m3hr(30 U » bu/4y) LIl LT,
BiAKRBRTIIAG S VT K EKE ST LI R 2 U TIORT, KEEEL LT, MEL 25
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b) PWS-03-TD-2
EEEXRA V-2 OHR CHNE U 723 ORI & ket B KEHEBRAS R 2 L FICRT,
ZOHFTIE, EE 16m MO FRERAERANHEBL L, BAF7eHKEIC iét%&moto%@
72, HIEW 1. 5m~1Tm IZH A7 U —2 g% E L=, HKREBRTIZ 10V v hv/ 4
%mbf%m&ﬁTﬁwﬁﬁtoLt#of\ﬁé%miiSbeﬂ¢%ﬁ§&%%L\$%
FH & L ToERIIBE L,
AR OKE DHTRE R D IXE & R D I SN oz, SeES ol ik,
%7 ERBR O RS . WAL DI SN TWAD Z ERbh o TS, REIE% DOKE
ZIXENIENZ E R Te DT, RENOBEAH T ~ORAD R I NS, H7E D %145

iE’J (CHERF T D REDR D D,
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CHARACTERISTICS OF TEST BOREHOLE
Project Title THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) PWS-03-TD-2 N : 287828 SWL : 8.28 m pH ;672
RGC Koch Goma E : 408093 DWL : - m Temperature - 2850 °C
County: Nwoya Drilled Depth 61.0 m Safe yield : <0.3 m3/h Conductivity : 17.70 pS/m
Sub-County: Koch Goma Completed Depth 61.0 m Pump Installed Depth : m Constructed : 31/10/2011
SCALE |DEPTH TNHE'E: GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUPE SP(V) Short Normal (kohm-m)
GLlm | GLm | (m) 8oe f1246(20 <10 0 10 20 0 2 4 6 8 10
0
| Lateritic clay ~ [Reddish brown|Moist and medium hardness | 5
9.00 9.00] ,
10
— = 10
1
Micaceous clay | Yellowish grey [Moist and hard clay 11.50 s {
15.00 6.00 15 2
17.00 T
20_| 20
— 25
30| 30
Plain
— 35
N Fresh and hard. No fracture, GP'?!E‘
Granite Grey .
no water strike
40 | P
— 45
50| 50
52.75 s
&
_ . s
58.25
60__| Plain 60
61.00 46.00 61.00
Step Drawdown Test in Koch Goma (PWS-03-TD-2)
Elapsed time (min.)
0 60 120 180 240 300 360
0 . . "
- [ [ []
1st step /1 -
5 - oy Q1=10.05 liter/min Residual drawdown = 0.20 m
N s / Recovery ratio = 98.3%
_ 10 Mo lsc<os liter/min/m SWL =18.28m
£ \ /‘/
< _— A
: 15 ~
3 \‘\ /,/
M. 2
Z 2
a P
” \0\‘\‘
30
35
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Koch Goma |ZIXEEAF D HEAA KR N IENTZ 8, HKENT —FX RXR—2 | ZE# I T H 0 9
LOBFLEZE ) % 2 A%E L CHKRERZ I L7,

a) PWS-03-AT-1

PKRBRORERZ LU TIORT,  RBIIBPEERRBR ORI TR, B OMEHTRER T,
TS ER KRB O [\ 3R D KA F i Z R LT B,
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Step Drawdown Test in Koch Goma (PWS-03-AT-1)
Elapsed time (min.)
0 60 120 180 240 300 360 420 480 540 600
. | )/MH“
IstStep : \‘m““—‘\‘ /
£V " =1072te"/min 'MMH.._,\ '
= sw=475m
c N . Recovery rate = 98.3%
3 15 || Sc=2.11liter/min/m 2nd Step 1 by 2 houyrsafter
s Q2 =20 liter/min v en
H sw=11.81m pumpingstop
© N -
a 20 Sc = 1.68 liter/min/m \ ; SWL=8.30m
25
3rd Step:
20 Q3 =30 liter/min
sw=30.15m
Sc =1.0 liter/min/m
35
Step Drawdown Test Analysis in Koch Goma (PWS-03-AT-1)
Static Water Level= 8.30 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 5 6 ! 8 Long
1 8.9 4.7 1.89 Q 8.9 20.5 30
2 20.5 11.81 173 swW 4.7 11.81 30.15
3 30 30.15 0.99 Sc 1.89 1.73 0.99
Q 8.9 205 30
sw/Q 0528/ 0576 1.005
5
45
40 4
35
30 o 3
7 3
25 A )
E //
z - 2
a 2 // THH
15 Nz
0 9 |
—
"’—.‘ e s s——| -$- e —— — — — | — p—
5 _— g ==
o HT I 0
0 5 10 15 20 25 20 35 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Q (Liter/min)
Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3 Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.5%Q .0041%Q*Q SWy Q, liter/mil 0.4%Q SWy
Q1= 89 0528 10 5 041 541
0.004137931
Q2= 205 0576 15 75 093 8.43
Safe yield is 20.5 liter /min
B= 05 0.1703 20 10 166 1166
25 12.5 259 15.09 Dynamic Water Level = 2027 m
Therefore, sw= 0.5%Q+ 0.0041*Q*Q 0| at the Safe Yield
Constant Rate Pumping Test in Koch Goma (PWS-03-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
0
| I I I I
Pumping rate:20 liter/min Iw
2 PH=6.23
Ec=235 mS/m
4 Temp =27.2°C
~ Recovery ratio=95 % by 2 hours after 1440 min
E pumping
£ 4 Sc=1.21 liter/min/m
2 \ sw =16.34m ;
-g 10 SWL = GL-8.30 m
Jul
P
14 M ovo
16
18

ZORERNG . BAREAKEIT 1. 2m3/hr (20 U v Rv/4y) LHIWrL7-, F7-. PWS-03-AT-2 T
IR L2 EOBKEIZE N2 o7z,
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(2)

Unyama

ABRALE R 2 LU IR g, HE-oRZE, BRI E & OfLERR O, IRERIR 2 38E LT,

425500 426000 426500 427000

NI EERNN

Testing Location
@ Aquifer Test
[5] Test Driling
@ VES_Point
mmm= Electrical Profiling Line

RGC_Road
Width

= Main Road

312500
312500

Sub-main Road
Footpath
Existing Water Source
® Functioning
® Not Functioning
A Other Source (Unsafe)
CONTOUR

every 10m

312000
312000

others

| Water_Supply Area

PWS-06
Unyama RGC
Gulu District

311500
311500

O FEER R

Apparent Resistivity (ohm—m)

1000 |

Profiling in Unyama (PWS-06)

——P-1-—#P-2 —4—P-3 —— P-4

/;/‘
A NA A \\,*%?%K
e T

100

0 50 100 150 200
Distance (m)

P-1. P-2. P-3 IZ—ARD#H LIZHE LT, FO3HHEOP T b -LIFLOKW LS Z V-1 & L
T, P4 R TR TR . 2o, BiloRnWE Z A% V-2 & L TEE LT,
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V—Cal

V-1

V-2

V-4

A13 - 12
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Ehi L7z, FOREE, V-3 .
V=4 O J5 i3 FAEE O ikt
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a) PWS-06-TD-1
EEBRIFEAE V-4 O TIHE L 723 ORK Z LI NIRRT, ZOH T TIHEE Lin TEN
HELL TR, AFEREL LTUIE o7en, PTRLE LB A oK E &)
585 Z Lok,

CHARACTERISTICS OF TEST BOREHOLE
Project Title THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) PWS-06-TD-1 N : 311213 3 m pH 6.98
RGC Unyama E . 426457 DWL 20.94 m Temperature 27.60 °C
County: Aswa Drilled Depth 76.0 m Safe yield 240 n3m Conductivity 46.70 pS/m
Sub-County: Unyama Completed Depth 76.0 m Pump Installed Depth m Constructed by 25/11/2011
THICK EOELECTRICAL L ING DATA
SCALE |DEPTH| - | GEOLOGICAL CASING PROGRAM AND GEOELECTRICALLOGGING
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUP® SP (V) Short Normal (kohm-m)
GL-m [ GL-m | (m) s 12w 10 0 10 20 0 2 6 8 10
1.00 1.00 Top soil Dark brown I__-.—I_I R s e e e e
Sanital
_ Lateriticclay  [Brown Wet and medium hard [
6
8.00 7.00
10_ | Clay with mica |Grey Moisture and hard |
11.00 3.00 Plain Bfalclk
Fractured formation. !
Water strike at 12 m 14
Clay Seal
Weathered .
. Brownish grey
20 granite |
Water strike at 21 m
Water strike at 24 to 27m Fracture
23.75
| Highly water strike at 27m [
26.00 15.00]
Fractured formation.
30 | 29.25
I [ Plain GPraagfl
40 _ | [
40.25
Fracture 43.00 -
Plain
50 [ ) N
Fresh granite Blackish grey
54.00
60 __| [ ] . .
Fracture 62.25
I Fracture | 65.00
70 Fracture | T N
73.25
| 76.00 | 50.00 DTH hummer bit was broken [
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Step Drawdown Test in Unyama (PWS-06-TD-1)
Elapsed time (min.)
0 120 240 360
0 \ \
N\ Residual drawdown =0.39 m
$4$0004—o—¢—o—+¢—9 a Recovery ratio = 99.3 %
10 1st step E— SWL =8.33 m —
Q1=20.01 liter/min {
= sw=5.31Im 2nd step 04
£ X Sc = 3.92 liter/min/m Q2 =40.04 liter / min
< sw=12.33m
% 30 Sc = 3.25 liter/min/m
°
; :
£ L4
8 40 3
3rd step \ \
Q3 =60.02liter/min <o :
50 —
sw >51.09m
Sc <1.17 liter/min/m
60
Step Drawdown Test Analysis in Unyama (PWS-06-TD-1)
Static Water Level= 8.33 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity Long
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 Long 3 5 pumping
1 20.01 5.31 3.76 Q 20.01| 40.04 50.04 60.02
2 40.04 12.33 3.24 sw 531| 12.33 2961 51.09
Long 50.04 29.61 1.68 Sc 3.76 3.24 1.68 117
3 60.02 51.09 117 Q 20.01| 40.04 50.04 60.02
sw/Q 0.2653| 0.308| 05917 0.8512
1
P 09 =
55 08
50 07
45
40 / 300
35 / 05
_ 30 04 p— ———
%25 / L= 03 —_——
3 20 — e
15 P ’/ ——02
10 .'/ o1
5 = 0
-
0da= - 0 10 20 30 40 50 60 70 80
0 10 20 0o do e 60 70 80 Q Giter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q [¢] Q, liter/min | 0.23+Q  [0.00213+Q*Q | sw, [|Q, liter/mirl 0.4%Q  [0.0098¥Q*Q|  sw,
Ql= 20 0.2653 20 4.6 0.85 5.45]
0.00213
Q2= 40 0.3079 30 69 192 882 . .
Safe yield is 40 lites / min
B= 0.23 40| 9.2 341 1261
50 115 533 16.83 Dynamic Water Level = 2094 m
Therefore, sw= 0.23%Q+ 0.00213*Q*Q at the Safe Yield
Constant Rate Pumping Test in Unyama (PWS—-06-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0 T T T T T
Pumping rate:50.04 liter/min
9 PH= 6.89
Ec = 463 mS/m
10 Temp =25.6 °C
-~ Recovery ratio=98.9% after 1440min pumping
5 Sc=1.35 liter/min/m
§ sw =37.47
K] SWL = GL-8.33 m
E 20 Max. dynamic water level = 45.8m g
d
e 3
>
30 *erores
M\ >
— |
S——
Hﬁmﬁ—&—ﬁ; r——& s 2
40

INODORER I AEKEE 2. 4n3/hr (40 U v NL/4Y) LI LT,
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b)  PWS-06-TD-2
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CHARACTERISTICS OF TEST BOREHOLE

Project Title : THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) : PWS-06-TD-2 N : 312205 SWL : 568 m pH ;692
[RGC Unyama E : 426510 DWL : 30.00 m Temperature  : 25.60 °C
County: . Aswa Drilled Depth : 760 m Safe yield : 12 m3/h Conductivity : 23.00_uS/m
Sub-County: :_Unyama Completed Depth  : 76.0 m Pump Installed Depth : m Constructed by : 27/11/2011
THICK EOELECTRICAL L ING DATA
SCALE | DEPTH| -’ | GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING
CONDITION COLOR DESCRIPTION SYmeoL WELL STRUCTU SP(V) Short Normal (kohm-m)
GLlm | GLm | (m) 0 20 0 0 10 0 2 4 6 8§ 10
L 0 . , . . ,
1.00 1.00 Top soil Dark brown T —————
. Wet
3.00 2.00 Lateritic clay Brown
=
Seal
— -
Micaceous clay Grey = EEEEEEEEEEE
Moist at 8 m
9.00 6.00|

10_ | Micaceous
Silty clay Grey
12.00 3.00 Water strikeat 12 m Plain

Fractured formation

o (
10

W cevseal k
20 L 2
Weathered Gre Water strike at 21 m Fracture
granite Y Fracture zone from 18 to 24 |
23.15
Water strike at 28 m Water
30__| 30.00 18.00] 30

Fracture zone from 27 to 33 nFracture
34.15

Gravel
Pack

40_| | 3965

40

| | 4515
50 | | 50
Granite Blackish grey Plain ;
58.90
60_ | Water strike at 60 m 60
Fracture
| Meet quartz veinat 67 m | 64.70
Plain
Fracture zone from 64 to 68
Water strike at 68 m Water 67.45
70_| | 70
73.25
— | Plain
76.00 46.00] 76.00
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Step Drawdown Test in Unyama (PWS-06-TD-2)
Elapsed time (miné)
0 120 240 360 480 600 720 840
0 . . , . , )
4th step Residual drawdown = 2.33 m
Q4 =120.07 liter/min Recovery ratio = 91 %
5 st step | T |sw=10.93m T |SwL=5.68m 1 1 1 | |
Q1=30.01 liter/min /’ Sc =10.99 liter/min/m rd
10 |sw=2.51 3d 1 *
t Sc = 11.96 liter/min/m rdstep Teeeeet +
= Q3 =90.05 liter/min
H , ?
2 15 sw=7.82m _ I
o . . o
S Sc = 11.52liter/min/m
% 2nd step . ) Sth step
8 20 Q2 =60.04 lter / min Q5 =150.03 liter/min
sw=478m sw = 15.96 m
Sc = 12.64 liter/min/m 6th step Sc = 9.40 liter/min/m
25 Q6 =234.01liter/min
sw=24.82m //
Sc = 9.43 liter/min/m
30 /min/!
Step Drawdown Test Analysis in Unyama (PWS-06-TD-2)
Static Water Level= 5.68 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 S 6 Long
1 30.01 251 11.95 Q 30.01| 60.04 90.05| 120.07| 150.03 | 234.82| 200.03
2 60.04 478 12.56 sw 251 478 7.82 10.99 15.96 2482 23.37
3 90.05 7.82 1151 Sc 11.95 | 1256 11.51 10.92 9.40 9.46 8.55
4 120.07 10.99 10.92 Q 30.01| 60.04 90.05| 120.07 150.03| 234.82| 200.03
5 150.03 15.96 9.40 sw/Q 0.0836| 0.08/ 0.0868| 00915/ 0.10638| 0.1057| 0.1168
6 23482 2482 946
Long ( at 2 hour: 200.03 23.37 8.55
0.2
60
55
50
45 o L
40 \% =7 -
35 [ = —
= ¢
20 '\—_"”—F‘
~ . p—
E s L — =
E ,‘/l —
: =
_ =
5 Y ™= 0
0 0 25 50 75 100 125 150 175 200 225 250
0 25 50 75 100 125 150 175 200 225 250 :
Q (iter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min | 0.062%Q | 0.0003%Q*Q sw,  [[Qq liter/mirl  0.4*Q  [0.0098%Q*Q Swy
Qi= 60 0.0796 50 3.1 0.74|  3.84
0.00030
Q2= 150 0.106378724 100 6.2 2.98 9.18| . .
Safe yield is 200 lites / min
B= 0.062 130 8.06 503 13.09)
200 124 11.90| 24.30f Dynamic Water Level = 2998 m
Therefore, sw= 0062*Q+ 0.0003*Q*Q at the Safe Yield
Constant Rate Pumping Test in Unyama (PWS—06-TD-2)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0 T T T T |
Pumping rate:200.03 liter/min
PH= 6.86
5 Ec=218 mS/m
~ L Temp =28.5 °C
5 10 Recovery ratio=94.8% after 1440min pumping
§ X Sc=17.75 liter/min/m
° sw=25.98m 4
2 s SWL = GL-5.68 m 2
© Max. dynamic water level = 31.46 m 3
[a]
’ \"00.
P000000000e
25 ¢ ¥ + + + +- +- + +
30

INOORER I K EE 1203/hr (200 U v RL/4Y) LI LT,

A13 - 17



AR O N2 K E KE S LT R 2L IR d, KEEMEL L C, R@EE 7D
AT EEN TN R bhg,

WEEFH T OE KR
BEFOERGKIEHEDOKFEHFE, FROPOOBEIAATANPRISEHTWHTZEW ) HF
(PWS—-06-AT-2, PWS-06-AT-3, PWS-06-AT-4) TH/KikEk % 1T > 7=, PWS-06-AT-1 [X)>72 0 D &ED
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Step Drawdown Test in Unyama (PWS-06-At-1)
Elapsed time (min.)
0 60 120 180 240 300 360 420 480
0 , “[Znd'step , | ; ; |
Q2 =50 liter/ min
5 sw=9.13m
10 Sc =547 liter/min/m Residual drawdown = 5.02m |-
Ist step i\ { Recovery ratio= 95.5 %
=15 = =
E 7 || Q=26 liter/min N SWL=532m
= 3rd step
20 1| sw=4.60 m - i i
3 Q3 =75 liter/min
3 Sc =5.43 liter/min/m sw=16.94m
E = Sc =4.42 liter/min/m Sth step
S 30 Q5 =125 liter/min
4th step sw=41.73m
35 Q4 =100 liter/min Sc=2.99 liter/min/m
sw = 24.38m M
40 Sc =4.10 liter/min/m
45
Step Drawdown Test Analysis in Unyama (PWS-06-AT-1)
Static Water Level= 5.05 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity Long
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 3 4 5 pumping
1 26 46 5.65 Q 26 50.9 77 100| 12500 100
2 50.9 9.13 5.57 sw 4.6 9.13 16.94 24.38 41.73 36.83
3 77 16.94 454 Sc 5.65 557 454 4.10 2.99 271
4 100 24.38 4.10 Q 26 50.9 77 100 125 100
5 125 41.73 2.99 sw/Q 0.1769] 0.1793 022| 02438 03338 03683
Long 100 36.83 2.1
04
50
45 -
’ 03 = —
40 o '4— =
35 3 1
H e
30 02 L
-1 =
— % L~ — -
E 1 — T
S 2 L. —
H +1 -1
15 =
10 £
A /
5 T=F* .
0 0 10 20 3 40 50 6 70 80 90 100 110 120 130 140 150
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 )
Q (liter/min) Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.12xQ 001224%Qx SWy Q, liter/mil 0.4%¥Q [0.0098%Q*Q SWy
Q1= 50 0.1826 25 3 077 3.77)
Q2= 100 02s3s 00017 50 6 3.06 9.06
= - - - Safe yield is 100 lites / min
B= 0.12 80 96 783 1743
100| 12 12.24] 24.24 Dynamic Water Level = 2929 m
Therefore, sw= 0.12%Q+ 0.001224%Q*Q 120 144 1763] 32,03 at the Safe Yield
Constant Rate Pumping Test in Unyama (PWS-06-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
° [ [
5 0 - N
Pumping rate:100 liter/min r"
10 PH=6.64
1 Ec=32.2mS/m
~ 15 Temp = 27.0- °C
E Recovery ratio=86.2 % after 1440min pumping
€ 2 Sc=2.72 liter/min/m
3 sw = 36.83m
2 25 SWL = GL-5.05 m
[ \ Table height
2 3o oo Max. dynamic water level = 41.88m
35
40
45

INHORERIY, BeG/KEE 6. 0m3/hr (100 U » hL/43) LB L7z,
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(3) Awere
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298000

Testing Location
@ Aquifer Test
[5] Test Driling
® VES_Point

mmm= E|ectrical Profiling Line

RGC_Road

= Main Road

=== Sub-main Road
Footpath
CONTOUR

every 10m

297500

— others

Existing Water Sources
® Functioning

® Not Functioning
/A Other Source (Unsafe)

I .. Water Supply Area

297000
3

PWS-08
Awere RGC
Gulu District

296500

475000 475500 476000 476500

Profilingin Awere (PWS—08)
1000
L am— Y
/ /

|
€
S
% 100 (//\\\\, ,//M//\\ /K\/A\ ,/A\y¢><:///\\\
B ~ — — -
2 — — 7 =
n“:’ _A A Y Y
] e ™~ A
e = ~—= \
© ——P-1 [
g 7 \ |
2 | —m-p-2

V-1 V-2 P3|

—— P-4
10 : : : : : : : : : : : : : : :
0 50 100 150 200
Distance (m)

P-1. P-2 BIEIT BRI HIEEI A S < . B Yoo AR LS 3 5 7= DT, P-3 &£ P-4 D
e b BT OAR s CHE B TR A A M LT,
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CHARACTERISTICS OF TEST BOREHOLE
Project Title THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) PWS-08-TD-1 N : 297241 SWL 216 m pH 6.95
RGC Awere E 475572 DWL 18.49 m Temperature 26.10 °C
County: Omoro Drilled Depth 73.0 m Safe yield 5 mih Conductivity 28.90 uS/m
Sub-County: Odek Completed Depth 73.0 m Pump Installed Depth m Constructed 09/11/2011
THICK GEOELECTRICAL LOGGING DATA
SCALE | DEPTH NESS GEOLOGICAL CASING PROGRAM AND
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUI SP (V) Short Normal (kOhm-m)
10
GLm [ GLm | (m) 8 12m| 10 O 10 20 3 O 2 4 6 8 10
0
Lateriticclay  |Reddish brown
3.00 3.00
% 3
10 [ 10
ateritic ¢l Yellowish Backe
ateritic clay brown Plain - “fil
3
20| L 20
21.00 18.00]
Clay seal
24 _>
Water strike at 27 m Water 26.25
29.00
30 Weathered Water strike at28 to 30 m Water 30
1 R Grey | -
granitic gneiss
Water strike at 32 m Water 3175 )
] Water strike at 36 m (Quartz{ Quartz |
vein G R
39.00 18.00] Water
a0_| | 40.00 40 ‘\
f .
resh gramtlc Grey
gneiss
50_| [ 50
51.00
54.00 15.00] /
N Fractured granite Grey Weathered [
57.00 3.00
60_| 59.25 0 \\
Fresh granite Grey
| 64.75
66.00 9.00|
Highly fracture at 68 m Fracture
70_| Fractured granite Grey [ 70
Slightly weathered 70.25
73.00 7.00| 73.00

ZOHFOHEKRBAR 2 DL TIORT, ERIZERFES KRR O KA T, B2 Ot
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Step Drawdown Test in Awere (PWS-08-TD-1)

Elapsed time (min.)
0 300 350

0 50 100 150 200 400 450 500 550 600
1st step _ S adt
Q1=44.5 liter/min Residual dra\{vdgwn = %.60 m {v‘
51 Jsw=892m Recovery ratio = 97.8 % 1
; - i ; I
‘Sc =4.98 Iter/mln/m nd step ‘?
10 T ”I Q2 =75.01 liter / min ?
T sw=1573m +
E k Sc = 4.77 liter/min/m 3rd step f
.g 15 Mdddd Lo SRS e ey Q3 =100 .1 liter/min
% X sw=22.98 m 4th step
s 20 \ Sc =4.36 liter/min/m | Q4 =125.07 liter/min f
"‘*'m sw =27.89m
Y% |sc=4.48 liter/min/m
25
M*r*—wa
30
Step Drawdown Test Analysis in Awere (PWS-08-TD-1)
Static Water Level= 2.16 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 Long 6 ! 8 Long
1 445 8.92 4.98 Q 445 75.01 100.1| 125.07| 100.12
2 75.01 15.73 4.76 sw 8.92 15.73 22.98 27.89 23.21
3 100.1 2298 4.35 Sc 4.98 4.76 4.35 448 431
4 125.07 27.89 448 Q 445 75.01 100.1| 125.07 100.12
Long 100.12 2321 431 sw/Q 0.2004| 0.2097| 0.2295/ 0.2229 0.2318
04
30
oL
25 03
1
P s
l’ o — — e
2 . <4 L =
Y S0z |————t#
15
E
A 01
e
5 4
'
1 0
0 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
0 20 40 60 Bior/mlQ 120 140160
Q (iter/min Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q liter/min 0.18%Q 0003*Q*Q SWn Q, liter/mi  0.4%Q Wy
Ql= 445 0.2004 50 9| 0.76 9.76
0.000304818
Q2= 75.01 0.2097 75 13.5 1.71 15.21 v _
Safe yield is 75 liter/min
B= 0.18 80 144 195 1635
100 18 3.05 21.05] Dynamic Water Level = 1737 m
Therefore, sw= 0.18*Q+ 0.0003*Q*Q 120 21.6 4.39 25.99] at the Safe Yield
Constant Rate Pumping Test in Awere (PWS—-08-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0 L . ) .
Pumping rate:100.12 liter/min
P H= 7.02
Ec =286 mS/m
5 Temp =26.5 °C
Recovery ratio=97.6% after 1440min pumping >
Sc= 4.31 liter/min/m b
~
€ 10 sw =23.21m
< SWL = GL-2.16 m 3
g : Max. dynamic water level = 25.37m
2 3
@ 15
<
a
20
— /
25
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a) PWS-08-AT-1
BB OFE R 2 UL FIOrd, EBITBMEGAGRER O KN T iR, BN Z OISR T,
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Step Drawdown Test in Awere (PWS-08-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840
0 t 1st step T t i ¢
W\ Q1 =18 liter/min W
5 L > sw=2.81m £{Recovery ratio = 99 % by 2 hours
Sc=6.40 liter/min/m f SWL =5.32 m
10 +[2nd step RS
Q2 = 38 liter/min % f
E 15 {lsw=6.15m
= Sc = 6.17 liter/min/m [ 3rd step
20 = i i
3 25 Sc= 6.03. Q4 = 84 liter/min 5th step
[ sw=14.31m Q5 = 102 liter/min
2 4 Sc = 5.87 liter/min/m || s = 19.73 m &th step X 7th step I
Sc = 5.16 liter/min/m || 6 = 122 liter/min \,\ Q6 = 144 liter/min
% sw = 28.50 m sw = 40.3m N S —
Sc = 4.28 liter/min/m Sc = 3.57 liter/min/m
40
Step Drawdown Test Analysis in Awere (PWS-08-AT-1)
Static Water Level= 5.32 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 S 6 ! 8 Long
1 18 2.81 6.40 Q 18 38 67 84 102 122 | 144.00
2 38 6.15 6.17 sw 2.81 6.15 111 14.31 19.73 285 403
3 67 11.1 6.03 Sc 6.40 6.17 6.03 587 5.16 428 357
4 84 14.31 587 Q 18 38 67 84 102 122 144
5 102 19.73 5.16 sw/Q 0.1561| 0.1618| 0.1656| 0.1703 0.1934| 0.2336| 0.2798
6 122 285 4.28
7 144 40.3 3.57
04
45
40 »- 03
g
- (/ L /»
L
30 / — g =
/‘ L %02 = -
25 a /’_._._._————""
/ - > o o m— —
~ 2 el
£ 4
= 15
@ /D 0.1
10
5
™
0 a 0
0 20 40 60 8 100 120 140 160 180 200 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
Q (liter/min) Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.15%Q 00021%Q*Q  sw,  [|Qq liter/mir  0.4%¥Q [0.0098%Q*Q|  sw,
Q1= 18 0.1561 50 75 0.53] 8.03
0.000210606
Q2= 84 017 60 9 076 9.76 _ _
Safe yield is 84 liter/min
B= 0.15 0.1703 80 12 135 1335
85 1275 1.52 14.27 Dynamic Water Level = 1940 m
Therefore, sw= 0.15%Q+ 0.00021%Q*Q 120 18 303 21.03 at the Safe Yield
Constant Rate Pumping Test in Awere (PWS-08-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
° | | | | | [
2 Pumping rate: 80 liter/min
PH=6.10
4 4 Ec=28.8mS/m
—~ Temp = 26.9°C
é 6 Recovery ratio=97.5% after 1440 min pumping
£ 3 Sc=4.97 liter/min/m
o sw=16.15m
T 0 SWL=GL-5.32m
[ 19 Max. dynamic water level =—21.47m
a 12
14
16 ¢
18
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Step Drawdown Test in Awere (PWS-08-AT-2)
Elapsed time (min.)
0 120 360 480 600
0 \ \ \ \
Recovery Rate =95.6%
Torsien % Residual Drawdown =1.22m
5 {Q1 =13 liter/min SWL=3.28m [
sw=118 m
Sc = 11.01 liter/min/m
10 3rd step
- Q3 =45.56 liter/min
é sw=4.50 m iltsh 5‘7559 liter/min
= _ - . =
S 15 [mndstep 1 Sc = 10.12 liter/min/m w=623m ; —
° Q2=305 liter/min Sc = 9.48 liter/mi step
- c = 9.48 liter/min/m Q8 = 200 liter/mi
H sw=3.04m Tth step s —30 iter/min
© = i i w >30 m
& 20 |—|5c7 1008 ier/min/m Qd=50  ter/min & sten Sc > 6.66 liter/min/m
sw=623m ] .
_ " . Q6 = 120 liter/min
Sc = 9.63 liter/min/m sw-155m 7th step
25 Sc = 9.48 liter/min/m Q7 = 160 iter/min
sw=235m N\\}
Sc = 6.8 liter/min/m
30
Step Drawdown Test Analysis in Awere (PWS—-08-AT-2)
Static Water Level= 3.28 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 3 4 5 6 7 8 Long
1 13 1.18 11.01 Q 13 30.5 45.56 60 75.00 | 120.00 | 164.00 | 200.00
2 305 3.04 10.03 sw 1.18 3.04 45 6.23 7.91 155 235 30
3 45.56 45 10.12 Sc 11.01 10.03 10.12 9.63 9.48 7.74 6.80 6.66
4 60 6.23 9.63 Q 13 30.5 45.56 60 75 120 164 200
5 75 791 9.48 sw/Q 0.0907| 0.0996| 0.0987| 0.1038] 0.1054| 0.1291| 0.1432 0.15
6 120 15.5 174
7 160 235 6.8
8 200 30 6.66 04
30
A
25 03
i
Vi - <]
20 <
/ LT %02
» -
s // »
e || Pais e e e e i e i 2§
5 10 I - e e A S
P ] = *
Pt
L1
5
LA
ol 0
0 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210
0 20 40 60 80 100 120 140 160 180 200
Q (liter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.09%Q .00013%Q*d  sw, Q, liter/mif  0.4%Q  [0.0098*%Q*Q SWn
1= .51 . 50| 4.5 0.33 4.83
Q 305 0.0996 0.000130366
Q2= 75 0.1054 75 6.75 0.73) 748 _ _
Safe yield is 75 liter/min
B= 0.09 80 7.2 0.83 8.03
100 9 1.30] 10.30 Dynamic Water Level = 10.76 m
Therefore, sw= 0.09*%Q+ 0.00013*Q*Q 120| 10.8 1.88] 12.68 at the Safe Yield
Constant Rate Pumping Test in Awere (PWS-08-AT-2)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440
0
; RASARS RAASRS AnaRS -
4 Pumping rate:180 liter/min v,
6 PH= 6.92 y 4
8 Ec=51.1mS/m
,E\ 10 Temp = 27.0 °C
- Recovery ratio=93.4 % after 1380 min pumping
g 12 Sc= 6.24 liter/min/m
5 4 sw=2885m
% 16 SWL = GL-3.28 m
5 18 Max. dynamic water level = 32.13 m
20 Y Residual drawdown — 1.90 m
22 o
24
Mad T2 T
26 oo
28
30 —

INBORER LY BeEAKESY 4.5m3/hr (75 U » "V/4y) LI LT,
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Adi lang

552500

553500

PRA

554000

304000

303500

28 E LT,

304000

303000

Testing Location
@ Aquifer Test
[5] Test Drilling
@ VES_Point
mmm= Electrical Profiling Line
RGC_Road
= Main Road
= Sub-main Road
Footpath
Contour Line
every 10m

others
Existing Water Sources
® Functioning
® Not Functioning
A Other Source (Unsafe)
I -_-_-_: Water_Supply_Area

303000

302500

0 100 200 400
e —,

PWS-10
Adilang RGC
Agago District

552500

553000

553500

554000

KB RIRA
Profilingin Adilang (PWS-10)
1000
——pP-1
P2
—+—P-3
= P-4
/
AN P
< o
\; N
E 100 ./”\.\1\\ S ' -
B s ¥
s TN Y \vd
o ~y K C —= —
: <
o AN d
g A
< V-2
| V-1 I
10
0 50 100 150 200

Distance (m)

Adilang RGC @ HUH[IZ

TLT=ZD3

VIR 22 800m FEE D LUNEL 7R > TE Y . RGC PNIZTEIZ D> THESL M
ERIT DM EZ R L TV D, TEAOE ORI S, FEBEEITSIZEHES W EHTE S
R AR S ROAD B OIZ LT WERRT & £ 2 7,

L7223 o> T,

KRR AR D IR

% RGC DFMNZFRE L, AEMNEHEGIMEWHLE 2 > TIREIZ 95 2 & 2 78k & Lz,
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APELRHBEORERTIZ, W&V © P-2, P-3 JHIL P-1, P-4 MO LD &<, B
HPEONZ EBMERI ST, LIS > T, P-1 & P-4 OFp b BEESFEOHNZESZ &
EL. TOPTHREDOIEIIZR LIz 2 @ E LTz,

@ EEXIRE
THIFEEREFITHNTDH D,

V-Cal V-1 V-2

PEEGHRTS V-Cal (ZREFH T (BEAFH T Ok 5k AT-3 OHIS) O CEE L7z, 7=, BEE
KEEAE V-1, V-2 0 2 S & HIFIXFRRROEEFE RGO, TRICK LT, B RE IR
< FEER SN BT 201385 100m Th D EHEERTEX -, EEEBEXIEE V-1 1BV,
VEFE 38m~51m |23 5 EeHt 250Qm O & 51m~105m (1235 900Qm DJE %, V-2 [ZB W T,
22m~30m (28 5 100Qm DJE & 30m~58miZ & 5 600 Qm g H 5 AP AFFCTX 5 L HEE LT,
e 70 HARE O AR BTIT 10000Qm BLE & fi#HT Sd, ZLHEICIF K ITHIFE T X 720,

Q@R
a) PWS-10-TD-1
T AR V-1 ORI L 7238 ORI %2 DL IR T,
FIEHHWE 18n £TT7 74 MU EAFES | FALICIAEREE A BT 5, B 30m 76 34n
DERHDL NS THUF AKIZY 7= 5 72,
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CHARACTERISTICS OF TEST BOREHOLE

Project Title :THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) H PWS-10-TD-1 N : 303268 SWL : 1554 m pH . 6.94
RGC B Adilang E : 553600 DWL : 28.56 m Temperature  : 27.30 °C
County: B Adilang Drilled Depth : 910 m Safe yield : 1 mih Conductivity : 36.10 pS/m
Sub-County: : Agago o Depth : 91.0 m Pump Installed Depth : m Constructedby : 17/11/2011
THICK GEOELECTRICAL LOGGING DATA
SCALE [DEPTH| o ' | GEOLOGICAL CASING PROGRAM AND
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUI SP(V) Short Normal (kohm-m)
105
GL-m | GLm | (m) 8 12u|-10 -5 0 5 10 o 2 4 6 8 10
| L L L ;0
Moist r—
Lateriticclay  |Reddish brown
"] 600 6.00) [
Yellowish
10_ | Clay brown [ 10
12.00 6.00
Clay Reddish brown
__| 15.00 3.00 Plain
Yellowish Moist and soft
Clay b
18.00 | 3.00 rown
20 Dry
— — = 20
Weathered .
granite Yellowish grey
" |26.00| 800 [ ‘
Slightly weathered
Become moist from 28m
30_ | | 30
30.50
" Water
Fractured granite Grey Water strikes from 30 to 34 n| 33.25 -
Water
Gravel ;
38.00| 12.00 Fractured zone from 38 to 3: Pack
Plain
40_| | 2
Weathered Pinkish gre
granite srey 44.25
48.00 10.00]
-
50_| 49.75 50
Granite Grey slightly fractured
<
__| 55.00 7.00 55.25
Weathered Fractured. Water
. Grey Water strike at 56m
5800 | 300  8rante J
60 | 60
60.75
Hard and fresh
— X Grey
granite
70_| . —
71.75 -
7200| 1400 1 ]
Slightly weathered
Fractured granite Grey
" |7600| 4.0
77.25
80_| ( % \
82.75
Fresh granite Grey /
88.25
90
91.00 15.00] 91.00 °
100 _ | 0
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Step Drawdown Test in Adilang (PWS-10-TD-1)
0 120 Elapsed time (min.) 240 360
0 , ,
10 B e S G Residual drawdown =0.60 m
1st step Recovery ratio = 97.8 %
E o L Q1=20.02 liter/min SWL=15.54m
c sw=13.022m
H Sc = 41.54 liter/min/m ba
-g 30 rs
J
(=]
40 2nd step \
- H i ——
Q2 :ig;);i liter / min w.‘\ # [3rd step
50 sw=as.//im £ 13 =40.04 liter/min |
Sc < 0.69 liter/min/m sw >53.29 m
Sc < 0.75 liter/min/m
60 -
Step Drawdown Test Analysis in Adilang (PWS-10-TD-1)
Static Water Level= 15.54 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 Long 4 5 6 ! 8 Long
1 20.02 13.02 153 Q 20.02 30.05 2492
2 30.05 4377 0.68 sw 13.02 43.77 46.15
Long 24.92 46.15 053 Sc 153 0.68 053
Q 20.02 30.05 24.92
sw/Q 0.6503| 1.4565| 1.8519
16
15
»
50 14
13 Z
45 2 //
40 11
35 / o ! //’
<09
30 / %08 Z ——
—
07
25 ¥ —
2 5 / 4~ 08 =
z / 1-= o L —
15 04 —
¥ 03 ==
10 02—
’/
5 01
— — 0
0 0 5 10 15 20 25 30 35 40
0 10 20 30 40
Q (liter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q c Q. liter/min | 0.35%Q  [0.0192+Q*Q| sw,  [Q, liter/min  0.4%Q sw,
Q1= analysis is difficult 10| #VALUE! #VALUE! | #VALUE!
Q2= 15| #VALUE! | #VALUE! | #VALUE!
Safe yield is less than 20 liter/min
B= 20| #VALUE! | #VALUE! | #VALUE!
25| #VALUE' | #VALUE! | #VALUE! Dynamic Water Level =
Therefore, sw= 0.35%Q+ 0.0192*Q*Q at the Safe Yield
Constant Rate Pumping Test in Adilang (PWS-10-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0 ! \ ) \
Pumping rate:25.01liter/min
PH= 6.98
Ec = 319mS/m
10 Temp = 28.9 °C
Recovery ratio=998.9% after 1440 min pumping
"E‘ Sc=0.54liter/min/m
2 20 sw = 46.15m
g SWL = GL-15.54 m
L] Max. dynamic water level = 61.69m
H \‘
g 30
40 4
oo |
H—O——Q\‘M—Q—O—ﬂr—O—O—O—V—O—% * oo
50

ZREEKEIL BN S, 1.2m3/hr (200/4) LHIE LT, ki /KERERIL 1.5 m3/hr T 24 K
1N L7225, AKNCFE T & 40m LLE & 72 0 @RI KRR 7Z > 72, UL, |IE IR <L 99. 9%
[m1E L7=,
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b)  PWS-10-TD-2
EEEXEE V-2 OIS CHEl L2 IBOHRXZ L NITRT, 26513 T-1 L0 HiE, £
BOOEE 24n £ TT 7 74 NEHENF VTV, KN BIELS o TWb, O FLoO1Eh
e EFE 34m £ 54m DRRELID NS THE T K DB H - 72,

CHARACTERISTICS OF TEST BOREHOLE
Project Title : THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) : PWS-10-TD-2 N : 303248 SWL N 19.41 m pH : 6.89
RGC : Adilang E : 553780 DWL : 4250 m Temperature : 30.20 °c
County: : Adilang Drilled Depth . 66.0 m Safe yield B 2 m3h Conductivity : 47.90 pS/m
Sub-County: B Agago Completed Depth _ : 66.0 m Pump Installed Depth B m Constructed by : 15/11/2011
THICK
SCALE |DEPTH NE;:S GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUF | SP (V) Short Normal (kOhm-m)
s
GL-m | GL-m [ (m) s 12u4| -10 0 10 20 o 2 4 6 8 10
' N . PR RO S —
-
Lateritic cla Reddish brown
V B
1 6.00 6.00 [
Resudual soil
10 | Clay Yellowish grey | o
1200 |  6.00 Back
fill
Resudual soil
| hard |
Plain
Clay Grey
20| - 20
3
24.00 12.00] Jay seal
— — 25
Fractured formation
30| - 2 30 f
31.50
Weathered 6
granite rey Water strike at 34 m Water
Gravel
Pack
40_| | 3975 —
42.00 18.00]
] | 4525
Granite Grey 7~
50 | | 50
50.75
54.00 12.00] 53.50
| Water strike at 54 m Water |
Fractured formation
Weathered
N Grey
granite
59.00
60__| 60.00 6.00 60
61.75
Fresh
Granite Grey
" |66.00| 6.00 B
67.25
Fractured granite Grey slightly weathered .
Plain
70 70.00 4.00) 70.00 70
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Step Drawdown Test in Adilang (PWS-10-TD-2)

0 120 240 Elapsed time (mm') 360 480 600
0 \ , N , — y
Residual drawdown = 0.20 m fﬁ
5 - Recovery ratio = 99 % S
SWL=19.41m 4
10 1st step 400 o o +
1=10.03 liter/min
Q / 2nd step \ |
= 15 © sw= 5.40m Q2 =20.01 liter / min T
£ Sc = 1.85 liter/min/m N T
§ 20 & sw =9.74 m . 3rd step
3 Sc = 2,05 liter/min/m Q3 =30.08 liter/min N ?
3 sw=16.12m Ty
Z 2 I 4
jd Sc = 1.87 liter/min/m 4th step ¢
a Q4 = 40.50 liter/min g
30 sw=23.47m r
Sc = 1.73liter/min/m \ ;
35 ‘{
40
Step Drawdown Test Analysis in Adilang (PWS-10-TD-2)
Static Water Level= 19.41 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 ° long ! 8 Long
1 115 54 212 Q 115| 20.01 30.08 40.05 49.80 39.81
2 20.01 9.74 2.05 sw 54 9.74 16.12 2347 37.98 37.7
3 30.08 16.12 1.86 Sc 212 2.05 1.86 1.70 1.31 1.05
4 40.05 2347 1.70 Q 115| 20.01 30.08| 40.05 498 39.81
5 49.8 37.98 1.31 sw/Q 04695/ 0.487| 0.5359 0.586| 0.7626| 0.9469
Long 39.81 377 1.05
2
18
50
45 '
40 “
A
35 o 12
H
30 / 1
-
25 1 — 08
E 1 05 o —
H -
15 = =
- 04
10 o
5 — Y
- 0
Y o 5 10 15 20 25 30 35 40 45 50 55 60
0 10 20 30 40 50 60
Q (liter/min) Q(iter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q c Q,liter/min | 0.38¥Q  [0.00496%Q*Q| sw, Q. liter/mii 0.4%Q s,
= I . 10 338 0.50|  4.30
Ql 2001 04867 0.00495509
Q2= 40.05 0.586 20 76 1.98 9.58, L,
Safe yield is 40 liter/min
B= 0.38 30 1.4 4.46| 15.86
40 15.2 7.93| 23.13 Dynamic Water Level = 4254 m
Therefore, sw= 0.38*Q+ 0.00496*xQ*Q at the Safe Yield
Constant Rate Pumping Test in Adilang (PWS-10-TD-2)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0
[ | I (’“”
5 Pumping rate: 39.81 liter/min
PH= 6.96 f
10 Ec=477 mS/m
- Temp =30.4 °C f
\§ 15 Recovery ratio=99 % after 1440min pumping
§ i Sc=1.06 liter/min/m {
8 20 sw=37.7m
(3“ § SWL=GL-19.41 m
5 25 g\ Max. dynamic water level =57.11m
80 %ega]
[P o000e0etareses Lo 4
35 =
>+ o4 >——¢ SUDNEN |
40

INODORER T . AEAKEE 2. 4n3/hr (40 U v NL/4Y) LI LT,
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Step Drawdown Test in Adilang (PWS-10-AT-1)
Elapsed time (min.)
240

0 60 120 180 300 360 420 480
0 | ) | \ | ) ; ,

5 1 Residual drawdown =5.02m [
1st step Recovery ratio = 95.5 %
Q1=25 liter/min SWL =17.00m

i
o

g sw=3.98m 2nd step 3rd step

2 Sc = 6.28 it i =50 li i

: c iter/min/m Q2 =50 liter / min Q3 = 75 liter/min

H 15 sw=8.15 m ) sw=21.49m

g Sc = 6.13 liter/min/m Sc =3.49 liter/min/m
g

a

N
o

Ath step
25 Q4 =100 liter/min
sw >26.9m
Sc Not calculated
30
Step Drawdown Test Analysis in Adilang (PWS-10- AT-1)
Static Water Level= 17.00 meters Pump depth= 45m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 ’ 6 ! 8 Long
1 25 3.98 6.28 Q 25 50 75 100
2 50 8.15 6.13 sw 3.98 8.15| 2149 40
3 75 2149 3.48 Sc 6.28 6.13 3.48 2.50
4 100 40 2.50 Q 25 50 75 100
5 sw/Q 0.1592 0.163| 0.2865 0.4
6
7
8 05
50
04
45 =
=
» A 03 =
o
* y H A
Vi
30 2 =
2 -
S 25 0.2
H [ B R R
; A 3 — = EEESEE
20 ¥ THA b ——
15
// HEES 01
10 ¥
° A+ I 0
0 L 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
0 10 20 30 40 50 60 70 8 90 100 110 120 130 § .
Q (liter/min% Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.15%Q  [000152%Q! swy,  [Qn liter/mi  0.4%Q [0.0098%Q*Q SWn
Q1= 25 0.1592 20 3| 0.06 3.06
0.000152
Q2= 50 0.163 30 45 014 464 v _
Safe yield is 50 liter/min
B= 0.15 40 6 0.24 6.24|
50 75 0.38 7.88 Dynamic Water Level = 2488 m
Therefore, sw= 0.15%Q+ 0.000152+Q*Q at the Safe Yield

Constant Rate Pumping Test in Adilang (PWS—10-AT-1)
Elapsed time (min.,

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
° I N
5 Pumping rate:50liter/min
{ PH= 6.55 F
PR 2 Ec=48.8mS/m r
[ b Temp = 27.0 °C
s 15 Recovery ratio=98.6 % after 1440min pumping [
g Sc= 4.08liter/min/m
'g 20 sw = 12.66m
© SWL = GL-17.00 m
a 25 Max. dynamic water level = 29.26m
30

>
35

40

INHORER LY ek ESL 3. 0m3/hr (50 U v hL/4y) LB LT,
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Step Drawdown Test in Adilang (PWS-10-AT-4)
0 120 240  Elapsed time (mingyo 480 600 720
0 \ , ) \ \ )
Residual drawdown = 4.84m
io= [
1st step Recov_ery ratio = 90 %
5 [ Q1=20 liter/min SWL =17.01m At
sw=2.33m 2nd step
.é. 10 - Sc=8.58 liter/min/m Q2 =;1012ter / min 3rd step
= sw=511m . .
Q3 =60 liter/min
§ Sc = 7.83 liter/min/m sw=833m 4th step
o 15 — o0 . ——{ Q4 = 80 liter/min
'g Sc = 7.2 liter/min/m sw=10.41m
e Sc = 7.68 liter/min/m
8 20 - I —
5th step N
25 Q5 =100 liter/min
sw >28.73m .\‘\1
Sc < 3.48 liter/min/m
30
Step Drawdown Test Analysis in Adilang (PWS-10-AT-4)
Static Water Level= 17.01 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 3 4 5 long 7 8 Long
1 20 2.33 8.58 Q 20 40 60 80, 100.00
2 40 5.11 7.82 sw 233 5.11 8.33 10.41 28.73
3 60 8.33 7.20 Sc 858 | 782 7.20 7.68 3.48
4 80 1041 7.68 Q 20 40 60/ 80.00 100
5 100 2873 3.48 sw/Q 0.1165| 0.128| 0.1388| 0.1301 0.2873
05
40
04
35
30
4
o 03
25 E /0
20 4/
02
E 7
z 15 = i g g ey e e M S
’ T f | et
10 01
'—_-——1 - T~
5 A ~
=1
|+ +T] N 0
0
o 10 20 30 40 . 708 80 100 110 120 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120
Q (liter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q c Q. liter/min | .11%Q  D.000558%Q*Q| sw, [Q. liter/min  0.4%Q sw,
Q1= 20 0.1165 40 44 0.89 5.29]
0.0005575
Q2= 60 0.1388 60 6.6 2.01 8.61 .
Safe yield is 80 liter/min
B= 0.11 70 7.7 2.73) 1043
80 8.8 357/ 1237 Dynamic Water Level = = 29.38 m
Therefore, sw=0.1*%Q+ 0.000558*Q*Q at the Safe Yield

INHOREER LY Z2aEKEE 4.8m3/hr (80 U v RL/4y) LI LT,
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(5) Kitgum Matidi
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505500 506000 506500 507|000
\

Testing Location
@ Aquifer Test

[5] Test Driling

@ VES Point

s Electrical Profiling Line

RGC_Road
—— Main Road

= Sub-main Road

362000

— Footpath
Contour Line
— every 10m

others

Existing Water Sources
® Functioning
@® Not Functioning

A Other Source (Unsafe)
™"} Water Supply_Area

361500

P 0 100 200 400
N e —,
\ PWS-14
Kitgum Matidi RGC
Kitgum District

/ (
N

o / \ o

8 |8

=1 —— =

g | P s / 8

- / / /j \
PN AN
505500 506000 506500 507000

Profilingin Kitgum Matidi (PWS-14)

1000

——p-1

= p-2
—5—pP-3-1
——P-3-2

:

|

100

i

Apparent Resistivity (ohm—m)

/

s

10 — —— - -
0 50 100 150 200

Distance (m)
P-1, P2 O f b HIEHIOE > o S A2 V-1 #iS & L7, P-3-1, P-3-2 [Z RGC 725k
DN Dy > TR 2RISR 2 5% 0 7o, JINCm o THREB NSRS 25 Z 28I L
TebDTHLN, WERMENSITHRA BTN ERsTnE, HIFFIIKT 25D Tho T2,
HE DR & B 2 T/ EIZ V-2 23R E LT,
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a) PWS-14-TD-1
EEBXIEAE V-1 OME T L 23R OMRK Z LI N IoRT, SOmMBUEREIX, THRLD S
SHICELS mBEThH o7z, L, BUBIERA D 42m £ ThEX . BYLH2NE VY, E72H Rk
B HEEE T 35m (3 TH 5,

CHARACTERISTICS OF TEST BOREHOLE

Project Title :THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) : PWS-14-TD-1 N : 361450 SWL 29.40 m pH : 6.98
RGC :Kitgum Matidi E : 506365 DWL 42.83 m Temperature : 30.70 °C
County: . Chwa Drilled Depth . 910 m Safe yield 4.80 m3/h Conductivity : 48.60 uS/m
Sub-County: :_ Kitgum Matidi Completed Depth  : 91.0 m Pump Installed Depth : m Constructed by : 20/11/2011
THICK EOQELE ICAL L( ING D
SCALE |DEPTH| o’ | GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUF SP (V) Short Normal (kOhm-m)
=
GL-m | GL-m (m) 8y 12| -10 0 10 20 0 2 4 6 8 10
0 | s s \ ,
Lateritic cla Reddish
v brown
| 600 6.00 [
10| I 10
Weathered yellowish
granite brown
20__| 20.00 14.00 20
30 — 30 ¢
Weathered Yellowish
granite ellowish grey
33.25
| Water strikes from 35 to 36mf
Water -
20 | | 2
41.50
42.00 22.00
44.25
] Fractured granite Grey Fracture |
Fracture
49.00 7.00
50 | 50
Fresh
52.50
Hard f
60 | 60
Plain ‘
704 Granite Grey 70 S
80_| 80
82.75
88.25 t
90_| 01— | 1IN
91.00 42.00 91.00
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Step Drawdown Test in Kitgum Matidi (PWS-14-TD-1)
0 120 240 360 Elapsed time (min.) ., 600 720
0 I I 3rd step I f
Tet step K‘M Q3 =30.07liter/min Residual drawdown = 0.03 m {
] YN - o= 9 ) —
21/ Q1=10.01 liter/min Y sw=a.08m E\j\fﬁ‘ie% Té"r’n 9.7% I
sw= 0.65m Sc = 7.37 liter/min/m =29. T
4 | Sc =15.4liter/min/m 2nd step t
E Q2 =20.04 liter / min hx“mm“H*+ﬁ ‘
c 6 sw=211m 6th step |
g Sc = 9.50 liter/min/m 4th step . . \ Q4 =80.01 liter/min
S Q4 =40.01 liter/min \ sw=12.00 m s
; 8 W= 5.78|m Jminy M Sc = 6.67 liter/min/m
a Sc = 6.92 liter/min/m ‘m_?
10 5th step
Q4 = 60.07 liter/min
12 sw=9.31m
Sc =6.45 liter/min/m
14
Step Drawdown Test Analysis in Kitgum Matidi (PWS-14-TD-1)
Static Water Level= 29.40 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (iter/min) (m (So) (liter/min/m) Steps ! 2 8 4 ° 6 | fone | 8
1 10 0.65 15.38 Q 10| 20.04 30.07 40.01 60.07 80.01 100.03
2 20.04 2.11 9.49 sw 065 211 4.08 5.78 9.31 12| 1832
3 30.07 4.08 7.37 Sc 1538 | 949 7.37 6.92 6.45 6.66 5.46
4 40.01 5.78 6.92 Q 10| 20.04 30.07| 40.01 60.07 80.01 100.03
5 60.07 9.31 6.45 sw/Q 0065 0.105| 0.1356| 0.1444| 0.1550| 0.1499| 0.1831
6 80.01 12 6.66
long 100.03 18.32 5.46
05
20
04
18 Vi
16
14 - - gg 03
A
12 - H
10 \L 02 —
) . 1
H 6 e L—— = =
0.1 — —
e
4 = =
2
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105
0 10 20 30 40 50,60 70 8 9 100 110
Q liter/min) Q (iter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3 ~ Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.09%Q [0.000974*Q*Q SWn Q, liter/mil 0.4%xQ SWq
Q1= 20 0.1052 50 450 243 693
0.00097375
Q2= 100 0.1831 80 7.20 6.23| 1343
Safe yield is 80 liter/min
B= 0.09 100 9.00 974 1874
Dynamic Water Level = 4283 m
Therefore, sw= 0.09%Q+ 0.000974%Q*Q at the Safe Yield
Constant Rate Pumping Test in Kitgum Matidi (PWS-14-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
’ | | l
2 . . .
Pumping rate: 100.03 liter/min
— 4 PH= 7.10
E . Ec =507mS/m
f=
z Temp =27.6 °C 4
B 8 \ Recovery ratio=97 % after 1440min pumping
S 10 Sc=5.56liter/min/m
e 12 sw=18.32m
SWL=GL-29.4m r
14 "0.,‘\‘ Max. dynamic water level =47.72 m
16 N‘ko\«
» P o |
20

INOORERIY | ZePT/KEL 4.8m3/hr (80 U » hL/5y) LfllEr L7z,
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CHARACTERISTICS OF TEST BOREHOLE
Project Title : THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) : PWS-14-TD-2 N : 361879 SWL : 29.83 m pH ;. 7.02
RGC : Kitgum Matidi E : 506264 DWL : 60.28 m Temperature  : 30.20 °C
County: : Chiwa Drilled Depth : 910 m Safe yield : 1 mih Conductivity : 65.50 uS/m
[Sub-County: : Kitgum Matidi Completed Depth  : 91.0 m Pump Installed Depth : m Constructed : 22/11/2011
THICK
SCALE | DEPTH NESS GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUF P (V) Short Normal (kOhm-m)
1058
GLm | Glm | (m) s 12w 10 0 10 20 0o 2 4 6 8 10
L . . 0 \ " : , ,
1.00 1.00] Top soil Dark brown
Lateritic clay  [Reddish brown
| 6.00 5.00 B
Micaceous clay | Yellowish grey
10_| L 10
12.00 6.00
Weathered
— ) Grey — I
granite
18.00 6.00
e _—
20 | (NN 1 O (' S e N
Fractured granite | Pinkish grey
24.00 6.00
30 | 4
30.50
Water strike at 33 m Water
36 Fractured granite | Yellowish grey 36.00
40_ | | L [ |
47.00
48.00 24.00
50 | I I . W
I 55.25
60 | [ .
Plain
70 | Granite Grey ( [ [f0 1 1 1
80_ | [ I 1
82.75
88.25
90_| N [ A o
91.00 43.00 91.00
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Step Drawdown Test in Kitgum Matidi (PWS-14-TD-2)
Elapsed time (min.)
0 60 120 180 240 300 360 420 480
m Residual drawdown = 0.60 m _—
Iststep ) Recovery ratio = 98 %
Q1=5.02 liter/min 2nd step ‘_.“_’—\ SWL=29.83m
10 sw=1342m Q2 =10.01 liter / min
Sc = 3.75 liter/min/m sw=4.68m
'g Sc = 2.14 liter/min/m
< -
g 20 3rd step
'g Q3 =15.02liter/min 4
© sw=20.33m ¢
(=) Sc =4.36 liter/min/m
30
4th step
Q4 =19.98 liter/min
sw >39.90m
20 Sc < .0.5 liter/min/m
Step Drawdown Test Analysis in Kitgum Matidi (PWS-14-TD-2)
Static Water Level= 29.83 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 3 4 5 6 ong 8
1 5.02 1.34 3.74 Q 5.02| 1001 15.02 19.98 10.01
2 10.01 468 213 sw 1.34| 468 20.33 39.9 30.45
3 15.02 20.33 0.73 Sc 374 | 213 0.73 0.50 0.32
4 19.98 39.9 0.50 Q 5.02| 1001 1502| 19.98 10.01
5 sw/Q 0.2669| 0.468| 1.3535| 1.9969 3.0419
6
long 10.01 30.45 0.32
2
18
40
/ 16 /
35 // N /
. . N 7 —
2 VA 3 / =
/ (2 —
20 08 / =
-~ a -
G 7 +
z 15 7 0.6 —
’ o 7 —— 04 ///
/ ==
5 = 02 — — /
- -
——— L
0 5 10 15 20 25 30
0 5 10 15 20 25
Q (liter/min) Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q [ Q liter/min | 0.05%Q [ 0.040124Q*Q | sw, [Q, liter/mir| 0.4%Q sw,
Q1= 5 0.2669 5 025 1.00 1.2
0.04012
Q2= 10 0.4675 10 0.50 401 451 o
Safe yield is10 liter/min
B= 0.05
Dynamic Water Level = 3434 m
Therefore, sw= 0.05*%Q+ 0.0401*Q*Q at the Safe Yield
Constant Rate Pumping Test in Kitgum Matidi (PWS-14TD-2)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0
ot x | 1 ad
Pumping rate: 10.01 liter/min
4 PH= 7.45 il
6 ¥ Ec =670 mS/m |
8 ‘ Temp =28.1°C 7
—~ 10 i Recovery ratio=99 % after 1440min pumping id
E % Sc= 0.33 liter/min/m 3
§ My sw = 3045 m .
8 16 SWL = GL-29.83 m
ES 18 e Max. dynamic water level = 60.28 m i
g 2 4
22 q’\‘
24
26 \"-..,
28 AR G am oo T S S G G G —
99 9 o o
30 - - —
32

INODORER I eEAKEE 0.6m3/hr (10 U v NL/4Y) Lk L7,
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a) PWS-14-AT-1
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Step Drawdown Test in Kitgum Matidi (PWS-14-AT-1)

0 120 240 Elapsedtime (min.}go 480 600 720
0 \ \ . | |
Residual drawdown = 0.11m
Recovery ratio = 93 %
Tst step SWL =25.92 m
0.5 1Q1=20 liter/min
—_ sw=0.28 m 2nd step
% Sc = 71.42 liter/min/m Q2 =40 liter / min
H sw=0.52m 3rd step
S 1r Sc = 76.92liter/min/m Q3 = 60 liter/min
g sw=0.8m
(=) Sc = 75.0 liter/min/m 4th step
Q4 =80 liter/min
15 ¢ sw=1.08m
Sc = 74.07 liter/min/m Sth step
Q5 =100 liter/min
sw=154m
2 Sc = 64.93 liter/min/m
Step Drawdown Test Analysis in Kitgum Matidi (PWS-14-AT-1)
Static Water Level= 25.92 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 3 4 5 long 7 8
1 20 0.28 71.42 Q 20 40 60 80| 100.00 | 150.00
2 40 052 76.92 sw 0.28 0.52 0.8 1.08 1.54 3.03
3 60 0.8 75.00 Sc 7142 | 76.92 75.00 74.07 64.93 49.50
4 80 1.08 7407 Q 20 40 60| 80.00 100 150
5 100 1.54 64.93 sw/Q 0.014| 0013 0.0133] 0.0135 0.0154| 0.0202
Long 150 3.03 49.50
0.03
5
- —
¢ 0.02 —
¥
e —
3 /e % /
ya >— —
= =
= / L~ -—
E 2 A 3 0.01 —
=5 —
H L — =
Z1 - -
1
——
o= 0
0 20 40 60 8 100 120 140 160 180 200 0 20 40 60 80 100 120 140 160 180 200
Q (liter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q c Q. liter/min | 0.06¥Q  [0.00095%Q+Q| sw, [Q. liter/mir  0.4%Q s,
Ql= 80 0.0135 0000095 50 3.00 0.24 3.24]
Q2= 100 00154 80 4.80 0.61 5.41 o
Safe yield is 150 liter/min
B= 0.06 100 6.00 0.95 6.95]
150 9.00 214/ 11.14 Dynamic Water Level = 37.06 m
Therefore, sw= 0.06%Q+ 0.000095*Q*Q at the Safe Yield

Constant Rate Pumping Test in Kitgum Matidi (PWS-14-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Pumping rate: 150 liter/min
PH=6.70 d
Ec=47.4 mS/m
1 Temp = 27.9 °C
Recovery ratio= 87.5 % after 1440min 4

pumping
Sc=49.5 liter/min/m
sw = 3.03m

SWL = GL-25.92 m
\‘N Max. dynamic water level = 28.95m
POO0000000

Drawdown (m)

100 U P/ TEARLUTHKMBET 1.5m THY ., BRKEORXLHIKCHS Z Enbn
% BRI KRBT A HOAA T 150 U RL/AyTER L2524 BEf#% T8 3m OKALFE
TThHhoTz, ZNHDORERLY, Z2E/KE% 9.0m3/hr (150 U » hv/457) &M L7,
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(6) Corner Kilak
AERALE X & DL IORd, MO, BEAH T & OMEBIR S BRARRR 28 E L,

495000

307000

Testing Location
@ Aquifer Test
[5] Test Drilling
® VES_Point
mmm= Electrical Profiling Line
RGC_Road
——— Main Road
=== Sub-main Road
Footpath
Contour Line

— every 10m

306500

~— others

Existing Water Sources
®  Functioning
@® Not Functioning
A Other Source (Unsafe)

H Water_Supply_Area

o 0 100 200 400
g e — 1,
PWS-15

Corner Kilak RGC
Pader District

305500

— NN

4aRn0n 40RRNN 4aRNNN

Profiling in Corner Kilak (PWS-15)
1000

——p-1
—#-P-2
—4—P-3

’Ig ——p-4

S A

2 \\ (

S 3

'Z 100 > <7 > AN 7

8 <7 7

e % = 7 H\“\‘

g Al 7 /l:I\.

o / LN o

< / v

V-2
| V-1 |
10
0 50 100 150 200
Distance (m)

P-1. P2 AR O CThe & LR FIME D o T S 2 B EEBEKEEONE S V-1 & L=, £72.P-3,
P-4 IR D5 e b RO o - S % V-2 & L7,
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V-Cal V-1 V-2

PEBHRA V-Cal 1ZBEAF D N> R I H OO0 TEME Lz, T OFEE. 300 Qm F2E O ikt
DATREE 80m FRE £ T, ZAUFEMbHrE ZEx b5, 7TF a VIO TiEne AL
HTHDHZ NS,

V-1, V-2 T%, V-Cal &Ikigd % & ELH &5 2 DN D E@IEZIEIVEE T0m, 120m & fffT =
=25, O 500 Qm FR L T,
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CHARACTERISTICS OF TEST BOREHOLE
Project Title THE PROJECT FOR PROVISION OF IMPROVED WATER SOURCE FOR RETURNED IDP IN ACHORI REGION IN THE REPUBLIC OF UGANDA
Site No. (Well No.) PWS-15-TD-1 N : 306037 SWL 473 m pH 6.87
RGC Corner Kilak E : 495534 DWL 2551 m Temperature 29.30 °C
County: Aruu Drilled Depth 910 m Safe yield 1.50 m3/m Conductivity 43.30 pS/m
Sub-County: Pader Completed Depth 91.0 m Pump Installed Depth m Constructed 17/11/2011
THICK
SCALE | DEPTH| - | GEOLOGICAL CASING PROGRAM AND GEOELECTRICAL LOGGING DATA
CONDITION COLOR DESCRIPTION SYMBOL WELL STRUCTUI SP (V) Short Normal (kOhm-m)
GL-m | GL'm | (m) 8 ;,io | 10 0 10 20 0 2 4 6 8 10
0 . n L . ,
1.00 1.00 Top soil Dark brown T r——
", Reddish
Lateritic clay
brown
_| 500 4.00 =
Moist -
Micaceous clay |yellowish grey
9.00 4.00
10 [ 10
Weathered ellowish gre
granite ¥ srey
" |1600|  7.00 [ Plain
Fresh
Fractured granite Grey Water strike at 19m Water -
20__| 20.00 4.00 | 2
—_—
Weathered ——
N Fractured granite [
30| — \ 30
31.00 11.00
Fracture at 36m
i 36.00
Gravel
Pack
38.75
40_| 40
Plain
44.25
Fracture from 48to49m
50 49.75 0
Granite Grey
Plain
60 | I 60
— 66.25 >
70_|70.00 | 39.00 \ 20
Fracture
_ | 7450
Fractured granite | Pinkish grey
80_ | Fracture from 79 to 81 m Fracture 80.00 \ 80
84.00 14.00
] Fresh
Granite Grey 88.25
90
— 90
91.0 7.00 91.00 m
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Step Drawdown Test in Corner Kilak (PWS-15-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720
0 \ \ \ M \
Residual drawdown = 3.68 m
M Recovery ratio = 92.4 %
10 -f 1st step RS i SWL =4.73m 1Zadi R
IR : 2nd step M
Q1=5.1 liter/min 2 =10.05 I . ’f
— sw=3.08m : 558 er/mn 3rd st MH 3
€ 20 Jisc=1.66 liter/min/m |1 SW=>5.06m []°rd step N
= Sc = 1.80 liter/min/m || Q3 = 15.07 liter/min | | 4th step ;
3 sw=9.33m Q4 =20.04 liter/min | | 5th step ?
8 30 Sc=1.62 f-sw =14.33m - Q5 = 25.10 liter/min Yoo
% Sc = 1.40 liter/min/m | | sw =19.77 m \
a Sc = 4.48 liter/min/m \ bd
40 \\g‘
50
60
Step Drawdown Test Analysis in Gorner Kilak (PWS-15-TD-1)
Static Water Level= 4.73 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m) Steps ! 2 8 4 s 6 ! 8 Long
1 5.1 3.08 1.65 Q 5.1 10.5 15.07 20.04 25.10 35.02
2 10.5 5.58 1.88 sw 3.08 5.58 9.33 14.33 19.77 48.41
3 15.07 9.33 161 Sc 1.65 1.88 161 1.39 1.26 0.72
4 20.04 14.33 1.39 Q 5.1 105 15.07 20.04 25.1 35.02
5 251 19.77 1.26 sw/Q 0.6039| 0.5314| 0.6191 0.715 0.7876| 1.3823
6 35.02 4841 0.72
long 30.06 37.44 0.80
15
14
50 # 1.3
45 2
/ 11
40 |
/ —
35 o 09
X —
30 / 308
/ 07
25 06
- - ‘./'
E 2 - 05 —
- 04 f——=1
N r— 07|
10 = 02
5 01
,/}: 0
0 0 5 10 15 20 25 30 35 40
0 10 20 30 40
Q (liter/min) Q (liter/min)
sw=BQ+CQ’ Then, sw/Q=B+CQ Table 3  Estimated drawdown at pumping rates
sw/Q C Q, liter/min 0.35%Q 0192%Q*Q sw,  [Qn liter/mirf  0.4%Q Swy
Ql= 105 05314 10 35 1.92] 5.42
0.019245283
Q2= 20.04 0715 15 5.25 4.33 9.58 v _
Safe yield is 25 liter/min
B= 0.35 20 7 770 14.70)
25 8.75 12.03 20.78] Dynamic Water Level = 2551 m
Therefore, sw= 0.35%Q+ 0.0192*xQ*Q at the Safe Yield
Constant Rate Pumping Test in Corner Kilak (PWS-15-TD-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
0 \ \ , s
Pumping rate:30.06liter/min fx
5 PH= 6.83
Ec=39.8mS/m {
10 Temp=27.7 °C
— Recovery ratio=99% after 1440min pumping
E 15 \ Residual drawdown = 0.35 f
< Sc=0.80 liter/min/m
220 3
K \ sw=37.44m
H 25 P, SWL=GL4.73 m
a M Max. dynamic water level = 42.17m
30 Borehole Depth =91.5 m
w
N"““'M [
35 Nsseee.
40

INEDORERLY . BAeEAES 1.5m3/hr (25 U v hV/4Y) EHIET LT,
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770
a) PWS-15-AT-1
KRB O R EZ LU TIORT, EEIXBEBEE KRB OKAE TR, TEDZ DTSR T,
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Step Drawdown Test in Corner Kilak (PWS-15 AT-1)
Elapsed time (t)
2

0 60 120 180 40 300 360 420
0 \ \ \ \ |
s W
10 M //'I;esidual drawdown =2.17m |
3 Ist step ﬁ_—’_—’—’—\ / Recovery ratio = 95.5 %
@ 15 - —
<z Q1= 30 liter/min \ /" SWL =2.39m
g 20 sw=11.20m \N f
'g 25 Sc = 2.68 liter/min/m m_’_*_\ f
©
S 30 2nd step
. Q2 = 60 liter / min ‘\ f 3rdstep
sw = 27.07m \ f Q3 =90 liter/min
40 Sc = 2.22 liter/min/m sw>47.21m
Sc = not calculated
45 \V}
50
Step Drawdown Test Analysis in Corner Kilak (PWS-15-AT-1)
Static Water Level= 2.39 meters Pump depth= 50 m
Table 1 Table 2
Pumping Rates | Drawdown (sw) | Specific Capacity
Steps (liter/min) (m) (Sc) (liter/min/m)| Steps ! 2 8 Long
1 30 112 2.67 Q 30 60 90 30
2 60 2707 221 sw 11.2| 2707 65 14.71
3 90 65 1.38 Sc 267 2.21 1.38 2.03
Long 30 14.71 2.03 Q 30 60 90| 30.00
sw/Q 0.3733| 0451| 0.7222
1
09
50
08
45
07
40 L~
35 4 i g0 i
30 / - %05 — o —
> = —
)( - e
25 A 1A 04 E
E A1 ——t
z LA~ -3
o 15 {/ P 02
10 41 0.1
5 L
L1 [ | 0
0 1 0 10 20 30 40 50 60 70 80 90 100 110 120
0 10 20 30 40 5 60 70 80 90 100 . :
Q (iter/min) Q (liter/min)
sw=BQ+CQ? Then, sw/Q=B+CQ Table 3 ~ Estimated drawdown at pumping rates
sw/Q c Q, liter/min | 0.29%Q | 0.002524Q*Q | sw, [Q, liter/mirl  0.4%Q sw,
Q1= 30 0.3733 0005815 30 8.70 5.23| 13.93]
Q2= 90 0.7222 60 17.40] 2093| 38.33
Safe yield is 60 liter/min
B= 0.29 80 23.20 37.22| 60.42
Dynamic Water Level = 4072 m
Therefore, sw= 0.29%Q+ 0.00584*Q*Q at the Safe Yield
Constant Rate Pumping Test in Corner Kilak (PWS—-15-AT-1)
Elapsed time (min.)
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
01 : x : 1
Pumping rate: 30liter/min »
PH=6.48
Ec=27.7 mS/m
~ 5 Temp = 27.7 °C
\E Recovery ratio=90 % after 1440min pumping
g Sc= 2.04 liter/min/m
K] 10 sw=1471m
S T eere SWL=GL-2.39 m
e W* Max. dynamic water level = 17.1m
a R i o S
’\—o—ﬂ,\’\‘
5 e
20
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a) PWS-15-AT-2
KRB O RZ I FIORT, 22 TIHEKEDHERZT 57212, 200 4y 0K iER &
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Step Drawdown Test in Corner Kilak (PWS-15-AT-2)
El time (t
apsed time (t) 180

0 60 120 240 300 360
0 . . . .
5 /_‘I;e‘;;;;rvawdown =0.29m —

\ / Recovery ratio = 91 %
10 1st step SWL =2.26m

\ Q1= 30 liter/min / Pumpdepth =36 m
sw = 33.224m
15 X .
\\ Sc =1.43 liter/min/m [

Drawdown (sw)
n
o

N f

. T~ f
~— |

35

120 S LIBE D KAITZE L TEY ., FEH R 91%DRIELZ RE-2 b, ZOHFOLE
BKkEE LT, 30U v hu/4%y (1.8m3/h) TH4Thd ELHELE,

Al13 - 52



ugbooo-14
goobogn

Profiling Charts
Al4 -1



Summary of Vertical Electric Sounding and Drilling Depth

Estimate

Resistivit

. Resistivity Estimate Drilled
. Cord No, | EStimated | dhard e i ¥ OFhArd o iiling Depth of
Villages aquifer | depth of rocks N
of VES (ohm depth Test
depth (m) | rocks | ey | OO Drillin
(m) meter) Y
V-cal | &to62m = 62m 270 & 800 5,000 - 408198 = 287748 -
V-1 3to75m  75m | 84&271 5,000 75 408198 = 287748
Kochi
Goma V-2 35t0255m 255m 513&900 5,000 60 408093 = 287828 60
PWS-03
V-3 13t029m  29m 812 2,000 30 407563 = 288506
V4 20to56m | 56m 500 4,000 80 407480 = 288571 80
V-cal 0.3t0>100m >100 m 150to 1016 - - 426351 = 312581
V-1 4t030m = 30m 134 3,000 60 426340 = 312563 76
Unyama
PWS-06 V-2 2to35m  35m 104 3,000 45 426310 = 312044
V-3 18t063m  63m 350 3,000 80 426340 = 312563
V-4 17t070m  70m 999 2,000 80 426310 = 312044 80
V-cal | 52t016.1 16m 10? 3,000 - 475791 = 296758
Awere
PWS-08 V-1 19to77m | 77m 500, 1000 3,000 77 475789 = 296802
V-2 16to66m = 66m 500,1000 3,000 70 475572 | 297241 73
V-cal | 18tol7m 17m |24&421 5,000 - 553733 | 303362
Adilang V-1 115t0105m 105m 30, 250,900 50,000 90 553600 = 303268 90
PWS-010 ’ e '
V-2 22t058m | 58m | 100,500 & 50,000 70 553780 = 303248 70
V-cal 2.0to>100m >100 m 60 & 400 - - 506443 = 361150
Kitgum
Matidi V-1  8.41t0>100n >100 m 620 - 90 506365 = 361450 90
PWS-14
V-2 20t0 98 98.0 800 & 1000 3,000 90 506264 = 361879 90
V-cal | 17t082m  303.0 82 3,000 - 495717 = 305528
Corner
Kilak V-1 13 to0 62 62 503 3,000 90 495747 | 305905
PWS-15
V-2 12mto129m 129 | 496 500 | 5,000 90 495534 | 306037 91
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Summary of Vertical Electric Sounding and Drilling Depth

Estimated Resistivity
Estimated Resistivity | of hard | Estimated
. Cord No. of . hard . -
Villages aquifer depth of aquifer rocks drilling E N
VES depth of
(m) (ohm meter)|  (ohm | depth (m)
rocks (m)
meter)
V-cal &to62m 62m 270 & 800 5,000 - 408198 287748
V-1 3to75m 75m 84 & 271 5,000 75 408198 287748
Kochi Goma
V-2 35t0255m  255m | 513 & 900 5,000 60 408093 287828
PWS-03
V-3 13t029m 29m 812 2,000 30 407563 288506
V4 20to 56 m 56 m 500 4,000 80 407480 288571
V-cal 0.3t0>100m >100m |150 to 1016 - - 426351 312581
V-1 4t030m 30m 134 3,000 60 426340 312563
Unyama
PWS-06 V-2 2to35m 35m 104 3,000 45 426310 312044
V-3 18t0 63 m 63 m 350, 1000 3,000 80 426340 312563
V-4 17t0 70 m 70m 999 2,000 80 426310 312044
V-cal 5.21016.1 16 m 107 3,000 - 475791 296758
Awere
PWS-08 V-1 19t0 77 m 77m 500, 1000 3,000 80 475789 296802
V-2 16 to 66 m 66 m 500, 1000 3,000 70 475572 297241
V-cal 18to17m 17m 24 & 421 5,000 - 553733 303362
Adilang V-1 115t0105m 105m 80,250,900 50,000 = 90 553600 | 303268
PWS-010 : i e '
V-2 22to 58 m 58 m 100, 500 50,000 70 553780 303248
V-cal 2.0t0>100m & >100m | 60 & 400 - - 506443 361150
Kitgum
Matidi V-1 18.4t0>100 m >100 m 620 - 90 506365 361450
PWS-14 .......................................................................................
V-2 20to 98 98.0 800 & 1000 | 3,000 90 506264 361879
V-cal 17t082m 303.0 82 3,000 - 495717 305528
Corner Kilak
PWS-15 V-1 13to0 62 62 503 3,000 90 495747 305905
V-2 12mto 129 m 129 496 500 5,000 90 495534 306037
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VES Charts (1)
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VES Charts (2)
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VES Charts (3)
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VES Charts (4)
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VES Charts (5)
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VES Charts (6)
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No.1: Bibia East village, Amuru district, Attiak subcounty, | No.3: Okidi North village, Amuru district, Attiak subcounty,
UTM-E:396387 UTM-N:383918
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No.4: Pacilo East village, Amuru district, Attiak subcounty, | No.5: Palukere East village, Amuru district, Attiak subcounty,
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| No.7: Pukumu village, Amuru district, Attiak subcounty, No.8: Pupwonya East village, Amuru district, Attiak subcounty,
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No.28: Labongo village, Amuru district, Amuru subcounty,

UTM-E:384827 UTM-N:309834
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No.62: Paminolango village, Nwoya district, Puronga subcounty,
UTM-E:361235 UTM-N:287448

No.64: Lodi village, Nwoya district, Puronga subcounty,
UTM-E:377232 UTM-N:286490
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No.67: Pawatomero Central village, Nwoya district, Puronga subcounty, No.68: Pawatomero East village, Nwoya district, Puronga subcounty,
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Gulu PTC village, Gulu district, Paicho subcounty,
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No.108: Ibar village, Gulu district, Bobi subcounty,

No.107: Along village, Gulu district, Bobi subcounty,
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No.148: Lapyem village, Agago district, Lira Palwo subcounty, | No.151: Amin Ogwal village, Agago district, Kotomor subcounty,
UTM-E:520609 UTM-N:303918 | UTM-E:533904 UTM-N:291298
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No.158: Owito village, Agago district, Patongo subcounty, No.159: Atanga village, Agago district, Wol subcounty,
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No.172: Acam Roma village, Agago district, Lokole subcounty,

UTM-E:540882 UTM-N:304694

No.173: Lela Kabala village, Agago district, Wol subcounty,
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No.182: Padwat West (Laluru Oyika) village, Lamwo district,
Palabek Ogili subcounty,
UTM-E:434496 UTM-N:378572

No.186: Dog Lokutu East village, Lamwo district, Padibe East subcounty,
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Obere village, Lamwo district, Agoro subcounty,
UTM-E:501968 UTM-N:421416
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No.195: Tumbafu West village, Lamwo district, Padibe West subcounty,
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No.202: Langole (Keca) village, Lamwo district, Paloga subcounty,

No.203: Biber (ltiba) village, Lamwo district, Paloga subcounty,
UTM-E:495849 UTM-N:396814
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No.212: Pawena central (Tee Kasia) village, Lamwo district,

No.210: Ajaa ogala (Alere) village, Lamwo district,
Palabek Gem subcounty,

Palabek Gem subcounty,
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No.228: Rucurucu village, Kitgum district, Lagoro subcounty,
UTM-E:505054 UTM-N:352812

No.229: Akino (Dem kulu kwach) village, Kitgum district, Lagoro subcounty,
UTM-E:496037 UTM-N:356728
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No.234: Panyum "A" village, Kitgum district, Mucwini subcounty, | No.235: Ayom Olola "B" village, Kitgum district, Mucwini subcounty,
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No.249: Lobale village, Kitgum district, Orom subcounty,

No.246: Labworomor village, Kitgum district, Omiya Anyima subcounty, ) )
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UTM-E:557663 UTM-N:367018 UTM-E:549191 UTM-N:372344
Depth Res. Apparent Resistivity Curve & Resistivity Model 08S. Depth Res. Apparent Resistivity Curve & Resistivity Model 0BS.
m] 1Q-m] = Schiumberger ] B Schiumberger
T 100 1000 10000 [Q-m] .
CAL. CAL.
— Schlumberger — Schlumberger
6732
Lo — 10
43
369
1o Tf; 1743 r 100
208 354
L1000 — 1000
13085
RMS = 1.76 0§ RMS = 240 (%9
No.258: Alilli village, Pader district, Lapul subcounty, No.259: Nek-Nono village, Pader district, Lapul subcounty,
UTM-E:484516 UTM-N:316124 UTM-E:490030 UTM-N:336578
Depth Res. Apparent Resistivity Curve & Resistivity Model OBS. Depth Res. Apparent Resistivity Curve & Resistivity Model OBS.
(ml m Schlumberger ] m Schlumberger
CAL. CAL.
— Schlurberger — Schlumberger
- 10 —tot - 10
= 100 —— = 100
= 1000 —— = 1000
RMS = 405 (9

Al4 - 28



No.261: Tee tworo village, Pader district, Puranga subcounty,

No.260: Te-okuto village, Pader district, Puranga subcounty,
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No.287: Obalo village, Pader district, Latanya subcounty,
UTM-E:493402 UTM-N:344026
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Transmission Pipeline

g dogdano

Koch Goma RGC

Nwoya District

Distribution Line

goon-16

Point Coordination (UTM) Elevation (m)| Distance (m)
ET N 408222 E 287703 1131.35 262
R-1 N 408195 E 287703 1131.05

217.0

R-2 N 408174 E 287919 1127.60

99.5
R-3 N 408081 E 287928 1125.37
101.5

R-4 N 407991 E 287958 1122.25

PS-1 N 407988 E 287949 1122.65 100
R-4 N 407991 E 287958 1122.25 5087
R-5 N 407542 E 288248 1131.25

PS-2 N 407633 E 288446 1128.44 2179
R-2 N 408174 E 287919 1127.60 50.2
R-7 N 408224 E 287923 1128.07

PS-3 N 408226 E 287915 1128.60 100

Total 1,261.0

Point Coordination (UTM) Elevation (m) | Distance (m)
TBM N 408215 E 287653 1132.00 -

BH-1 N 407565 E 288277 1131.09 15

R-6 N 407555 E 288281 1128.07
35.0

R-5 N 407542 E 288248 1131.25
528.7

R-4 N 407991 E 287958 1122.25
101.5

R-3 N 408081 E 287928 1125.37
99.5

R-2 N 408174 E 287919 1127.60
217.0

R-1 N 408195 E 287703 1131.05
ET N 408222 E 287703 1131.35 26.2
BH-2 N 408248 E 287704 1130.58 26.2

ET N 408222 E 287703 1131.35
from BH-1 toET 1,019.4
from BH-2 toET 26.2
Total 1,045.6

Al6 - 1




Transmission Pipeline

Unyama RGC
Gulu District

Distribution Line

Point Coordination Elevation (m)| Distance (m) Point Coordination Elevation (m)| Distance (m)
TBM N 426553 E 311962 1,073.00 - ET N 426758 E 311614 1,078.81 200
BH1 | N426409] E 312278 1.064.83 100 R-1 N 426740  E 311605 107882
R-3 N 426415 E 312281 1,064.38 30.0
268.3 R-5 N 426753 E 311578 1,078.73
R-2 N 426522 E 312035 1,070.49 oy Po N 426754 E311573 107926 10.0
R-1 N 426740 E 311605 1,078.82 RS N 426753 E 311578 107873 219.6
T N 426758 E311614 107881 20.0 R-6 N 426556 E 311481 1,078.14 o
BH-2 N 426284 E 312116 1,067.09 172.2 PS-2 N 426546 E 311488 1,078.03 i
R-4 N 426350 E 311957 1,071.93 R-6 N 426556 E 311481 107814 76.2
188.9 R-7 N 426531 E 311553 1,077.75
R-2 N 426522 E 312035 1,070.49 oy PS3 N 426539 E 311614 107703 61.5
R-1 N 426740 E 311605 1,078.82 R-6 N 426556 E 311481 107814 87.3
T N 426758 E311614 107881 20.0 R-8 N 426480 E 311438 1,076.98 T
from BH-1 to ET 780.4 PS-4 N 426489 E 311431 1,077.08 )
from BH-2 to ET 863.2 R-8 N 426480 E 311438 1,076.98 1513
Total 1,6436 R-9 Na26a70|  E 311287 107934
PS-5 N 426465 E 311287 1,079.54 50
R-8 N 426480 E 311438 1,076.98 283
R-10 N 426456 E 311423 1,076.26
470
R-11 N 426433 E 311464 1,074.84
PS-6 N 426426 E 311522 1,073.03 584
R-10 N 426456 E 311423 1,076.26
55.0
R-12 N 426412 E 311390 1,075.07
PS-7 N 426418 E 311384 1,074.83 100
R-12 N 426412 E 311390 1,075.07 338
R-13 N 426384 E 311371 1,073.98
PS-8 N 426321 E 311428 1,072.48 85.0
R-13 N 426384 E 311371 1,073.98
244
R-14 N 426364 E 311357 1,070.89
PS-9 N 426355 E 311362 1,071.00 103
R-14 N 426364 E 311357 1,070.89 675
R-15 N 426312 E 311314 1,068.06
PS-10 N 426317 E 311305 1,068.40 103
R-1 N 426740 E 311605 1,078.82 159.7
R-16 N 426669 E 311748 1,077.55
PS-11 N 426667 E 311745 1,077.95 100
R-16 N 426669 E 311748 1,077.55
121.2
R-17 N 426614 E 311854 1,074.39
PS-12 N 426605 E 311863 1,074.69 127
R-17 N 426614 E 311854 1,074.39 246.6
PS-13 N 426377 E 311879 1,067.09 i
Total 1,664.7
Al6 2




Transmission Pipeline

Awere RGC
Gulu District

Distribution Line

Point Coordination Elevation (m)| Distance (m)
TBM N 475790 E 296760 -
BH-1 N 475791 E 296759 999.00
239
R-1 N 475811 E 296772 997.78
ET N 475863 E 296711 998.98 802
BH-2 N 475783 E 296900 998.98 110
R-3 N 475772 E 296901 995.93
451
R-2 N 475762 E 296857 996.03
98.1
R-1 N 475811 E 296772 997.78
ET N 475863 E 296711 998.98 802
from BH-1 to ET 104.1
from BH-2 to ET 234.4
Total 338.5

Al6 - 3

Point Coordination Elevation (m)| Distance (m)

ET N 475863 E 296711 998.98
80.2

R-1 N 475811 E 296772 997.78
98.1

R-2 N 475762 E 296857 996.03
451

R-3 N 475772 E 296901 995.93
43.7

R-4 N 475777 E 296946 995.09
PS-1 N 475784 E 296945 995.18 50
R-4 N 475780 E 296944 995.09 132

R-5 N 475778 E 296957 994.79
206.1

R-6 N 475983 E 296978 993.34
PS-2 N 475982 E 296990 993.50 120
R-6 N 475983 E 296978 993.34 1424

R-7 N 476125 E 296988 990.01
PS-3 N 476119 E 296980 990.34 168
R-7 N 476125 E 296988 990.01 738

R-8 N 476141 E 296916 990.45
PS-4 N 476132 E 296910 990.67 108

R-8 N 476142 E 296912 990.45
80.4

R-9 N 476156 E 296837 991.22
PS-5 N 476080 E 296832 992.22 762
R-9 N 476156 E 296837 991.22 1038

R-10 N 476175 E 296735 990.65
PS-6 N 476167 E 296736 991.44 104
Total 1,018.0




Transmission Pipeline

Distribution Line

Point Coordination Elevation (m) | Distance (m) Point Coordination Elevation (m)| Distance (m)
TBM N505807] E 361277] __ 1,007.00 - ET N505757] E 361283] _ 1,00741 200
BH-1 N 506446] E 361151 99482 214 R-1 N505756|  E 361249|  1,007.43
R-8 N 506450  E 361168 992.34 238
2138 R-2 N505770|  E 361255|  1,007.19
R-7 N 506267  E 361262 997.79 — —— o I R ST T m 140
R-6 N506192|  E 361288 997.79 R2 N505779] E 3612551 1.007.19 1296
804 R-3 N505007|  E361275|  1,005.13
R-5 N506112| E361209]  1001.14 23.3
63.3 R-10 N505917|  E 361254|  1,005.16
R-4 N 506049 E 361293  1,00257 — —— S e P BT 108
R-3 N505007| E361275|  1,005.13 R-10 N505917] E 3612541 1.005.16 1306
129.6 R-11 N505930|  E 361124]  1,00462
R-2 N505779|  E361255]  1,007.19 — —— N a0 E a0 T o0aE 108
R-1 N505756| E3e1240|  1,007.43 R-10 N505917] E 3612541 1.005.16 1575
TR R e YTy 300 R-12 N506063|  E 361195|  1,002.03 -
BH-2 | N506503] E 361145 992.08 33.1 R-13 N 506060  E 361102|  1,001.73
R-9 N506579|  E 361115 99108 — —— T R T BTy 6.4
R-8 N 506459|  E 361168 992.34 R-12 N 506063] E 3611951 100203 83.2
7334 R-14 N506143|  E 361172 999.57
R-1 N505756| E 361240  1,007.43 — o Ty 50 100
ET/SM | N 505757] E 361283 1.007.41 : R-14 N 506143 E 361172 999.57
from BH-1to ET 784.8 123.6
ot s R-15 N 506264|  E 361147 999.19 —
Total 17125 R-16 N506281| E 361114 998.49
PS-6 N 506275] E 361109 998.67 100
R-3 N 505007 E 361275] _ 1.005.13
143.1
R-4 N 506040  E 361293  1,00257
PS—7 N 506048] E 361304] _ 1,002.65 1o
R-4 N 506049] E 361293] _ 1,002.57 o33
R-5 N506112|  E361209]  1,001.14
PS-8 N506112] E 361294 1,00122 100
R5 N506112] E 361299] _ 1,001.14
80.8
R-6 N506192|  E 361288 997.79
79.4
R-7 N506267|  E 361262 997.63
PS-9 N 506260] E 361272 997.78 102
R N505756] E 361249] _ 1,007.43 106
R-17 N505500|  E 361235  1010.25
PS-10 | N505584] E 361220] _ 1,01034 162
R17 N505500] E 361235] _ 1,010.25 106
R-18 N505550|  E 361376|  1,01008
PS-11 | N505567]  E 361379] _ 1,01008 173
R17 N505500] E 361235] _ 1,010.25 Voo
R-19 N505337|  E361200]  1,008.74
3840
R-20 N504987|  E 361042 100775
PS-12 | N504957]  E 361121 _ 1,009.19 845
Total 2.362.3
Al6 -“4




Transmission Pipeline

Distribution Line

Point Coordination Elevation (m)| Distance (m) Point Coordination Elevation (m)| Distance (m)
TBM N552784]  E 302917 1,114.00 = ET N553560] E 303194 111557 200
BH-1 N 553509 E 303273 _ 1.115.66 __ :
e T B 76.2 R-1-1 | Ns553571| E 303063 111557 -
BH-2 | N 553850] E 302952] _ 1.11544 10 PS-1-2| N 553562] E 303191] _ 1.11557 :
R-4 N 553828  E 303110  1,117.97 ET N553569] E 303203, 1.11557 1234
23238 R-1-2 | N553600] E 303063  1116.25
R-1-2 | N553600] E 303063  1,116.25 196.0
e S5 T s 1434 R-7 N553400|  E 303019| 111507 —
BH-3 | N 554039 E 303033] _ 1.118.44 28 PS-2 | N553411] E 303031 _ 1.115.10 :
R-6 N 554010  E 303022| 1,184 R N553409] E 3030197 1.11507 230.4
108.3 R-8 N553172|  E 302985 111368
R-5 N 553946  E 303102]  1,119.03 — L R T e R T 225
R-4 N 553828  E 303110  1,117.97 R-8 N 5531721 E302085] 111368 156.7
23258 R-9 N553017|  E302062|  1,11350
R-1-2 | N553600] E 303063  1,116.25 — L R e SR TEY 19.0
ET/SM | N553560] E 303203] _ 1.11557 : R0 N553017] E 302962] _ 1,11350 1226
BH-4 | N 552638 E303131] 1.11260 2198 R-10 | N552895| E302050| 111325
R-11 N 552856  E 303159  1,112.66 64.8
21256 R-12 | N552831| E302040] 111331
R-10 | N552895| E 302050  1,11325 oy T e IR TEY T 449
R-9 N553017|  E 302062|  1,11350 R-12 N 5528311 E 3020401 111331 52.3
156.7 R-13 | No552784| E302017] 111333
R-8 N553172|  E 302085  1,11368 - e E I Mg T mr ey 92.3
R-7 N 553400  E 303010  1,11507 RIS | NS52784] E302917] 1.11333 2405
196.0 R-14 | N552545| E 302800 111300
R-1-2 | N553600] E 303063  1,11625 — e T e W T 100
ET N 553560 E 303203] _ 1.11557 : R-8 N553172]  E 302985] _ 1,113.68
from BH-1 to ET 76.2 1.7
tom B ot o2 R-15 | N553134| E302880| 111320 —
from BH-2 to ET 625.6 )
o b tw il T R-16 | N553261| E302857] 111417 —
Total 25205 PS8 | N553260] E302870]  1.11420 :
R-15 | N 553134] E302880] _ 1,113.20 1232
R-17 N553058|  E302783| 1,128
PS-9 | N553042] E302778]  1.11355 168
R-1-2 | N 553600] E 303063] _ 1,116.25 w1
R-2 N553637|  E303072|  1,11634
PS-10 | N 553639]  E 303065] _ 1.11654 100
R2 N553637] E 303072] _ 1,116.34 1122
R-3 N553778|  E 303007|  1117.97
PS-11 | N553780]  E 303090]  1.117.55 100
R3 N553778] E 303097] _ 1,117.97 o1
R-4 N553828|  E 303110|  1,11850
118.3
R-5 N553046|  E303102|  1,11903
PS-12 | N553954] E303116] _ 1.11924 161
Total 2,211.7

Al6 - 5




Transmission Pipeline

Distribution Line

Point Coordination Elevation (m)| Distance (m) Point Coordination Elevation (m)| Distance (m)
TBM | N 495658 | E 305941 1.062.00 = ET | N 495503 | E 306009 1.061.85 v25
BH-1 | N495342 | E 306037 1,062.24 16.0 R-1 | N495480 | E 306022 1,061.18
R-3 | N495340 | E 306031 106223 349
1388 R-2 | N495472 | E 305988 1,061.58
R-2 | N495472 | E 305988 1,061.58 ” T B T S6TE 100
R-1 | N495480 | E 306022 1061.18 R2 | N495472 | E 305988 1,061.58 444
——t—ses05 T £ 305003 o6TES 225 R-4 | N495461 | E 305945 1,062.30 —
BH-2 | N 495658 | E 305940 1058.94 212 PS—2 | N 495628 | E 305905 105953 :
R-5 | N495654 | E 305906 105953 R4 | N495461 | E 305945 1,062.30 100.1
196.9 R-6 | N495424 | E 305852 1,062.56
R-4 | N495461 | E 305945 1,062.30 885
444 R-7 | N495396 | E 305768 1,061.75
R-2 | N495472 | E 305988 1,061.58 ” T I o6TE 11.7
R-1 | N495480 | E 306022 1061.18 R-7 | N495396 | E 305768 1,061.75 105.3
——t—asm505 T £ 305003 o6TES 225 R-8 | N495360 | E 305669 1,061.61 —
BH-3 | N 495716 | E 305520 1057.01 2103 PS4 | N 495213 | E 305720 1060.70 :
R-10 | N495727 | E 305730 1,059.08 R6 [ N495424 | E 305852 1,062.56 145.2
326.6 R-9 | N495558 | E 305796 1,060.41
R-6 | N495424 | E 305852 1062.56 — R T T S50 100
R-4 | N495461 | E 305945 1,062.30 R9 [ N495558 | E 305796 1,060.41 181.4
444 R-10 | N495727 | E 305730 1,059.08
R-2 | N495472 | E 305988 1,061.58 88.4
34.9 R-11 | N495719 | E 305642 1,058.93
R-1 | N495480 | E 306022 1,061.18 — R WL TR R IITTT 55593 71
ET | N 495503 | E 306009 1.061.85 : R-1 | N 495480 | E 306022 1061.18
from BH-1 to ET 212.2 1060
rom e 2122 R-12 | N 495505 | E 306125 1,059.27 —
from BH-3 to ET 738.8 PS—7 | N 495511 | E 306124 1.059.40 :
Total 12839 Total 129238
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