APPENDIX - 4 FIELD SURVEY ITINERARY

1.Basic Design Study

NO DATE DAY ACTIVITIES
1 Sept.3 Fri. Leave Tokyo for London
2 4 Sat. Leave London for Lusaka
3 5 Sun. Arrive Lusaka, Meeting within JICA team
4 & Mon. Courtesy call to EQJ and meeting
5 7 Tue, Meeting with LWSC
6 8 Wed. Courtesy call to LCC, Meeting with LWSC
7 9 Thu. Meeting with LWSG and JICA '
8 10 Fri. | Meeting with LWSC and signing of Minutes
of discussion, Courtesy call to NCDP
9 11 Sat. Site survey, sampling and analysis
10 12 Sun. Data collection and analysis
11 13 Mon. Meeting with LWSC, EOJ
12 14 Tue. Site survey
13 15 Wed. Data collection, meeting with LWSC
14 16 Thu. Site survey, meeting with LWSC
15 17 Fri. Courtesy call to MLGH, Site survey
16 18 Sat. Questionnaire to George Complex, Site Survey
17 19 Sun. Questionnaire to George Complex, Site Survey
18 20 Mon. Questionnaire to George Complex, Site Survey
19 21 Tue. Questionnaire to George Complex, Site Survey
20 22 Wed. Site survey (Groundwater/topographic survey)
21 23 "~ Thu., Site survey (Groundwater/topographic survey)
Meeting with Care International
22 24 Fri. Meeting with LWSC
23 25 Sat. | Visit Depot In Kabwe
24 26 Sun. Data collection and analysis
25 27 Mon. Meeting with Care International
26 28 Tue. Data collection of C 8 ©
27 29 Wed. Data collection of Ministry of Health
28 30 Thu. Courtesy call to EOJ and JICA,
Leave Lusaka for London
29 | Oct. 1 Fri. Leave London for Tokyo
30 2 Sat. Arrive at Tokyo
CS80: Central Statistics Office




2.Draft Final Report Explanation Study

No DATE DAY ACTIVITIES
1 { Jan. 8 Sat. Leave Tokyo Ffor Lusaka(Via Hong Kong,
Johannesburg)
2 9 Sun. Arrive at Lusaka, Site survey in George Complex,
Meeting within the Mission
3 10 Mon. | Meeting with E0J, Meeting with LWSC
4 11 Tue. | Meeting with LWSC
12 Wed. | Meeting with LWSC, Courtesy call to JICA Zambia
office
13 Thu. |} Meeting with LWSC _
14 Fri. Signing of Minutes of Discussion with LWSC, NGDP,
MLGH and LGC, Report to EQJ
8 15 sat. | Site survey in George Complex
9 16 Sun. Leave Lusaka for London
i0 17 Mon. Arrive at London
11 18 Tue. Leave London for Tokyo
12 19 Wed. | Arrive at Tokyo




APPENDIX - 6 LIST OF COLLECTED DATA

TITLE DATE OF PUBLlSﬂEg
ISSUE
1. Health
(O#inutes of Cholera task Force : 1992-93 | LWSC

2 . Yoreign Project in Lusaka

(OCare International in Zambia Care Interpational
(OKalingalinga Community on the Move(GTZ) 1987 GTZ
(OKamanga upgrading project(Irish Project) 1992 L.CC

9. Groundwater

(D6roundwater and Management Studies for 1980 Bundesanstalt flr
Lusaka Water Supply Geowissenschaften
und Rehstoffe

()Groundwater Supply Scheme Pre-appraisal Oct.1979 | Gauff Consulting
Report : _ Engineers
(OSummary of the Groundwater Supply Situation Rankin

of the City of Lusaka -High Density Arca-

()Groundwater and Management Studies for Lusaka | Feb.1978| Federal Institute

Water Supply, Part I Groundwater Study : _ for Geosciences and
VOLUME I1I _ Natural Resources

{IDITTO VOLUME V * | Feb.1978 | DITTO

4. Lusaka water and sewarage company

(OLWSC Accounts 31 DEC,, 1991 . KPHG PRAT
B _ MARWICK
O DITTO 30 DEC., 1990 PUBLIC
ACCOUNTANTS

Lusaka Water Supply Rehabilitaion Project of
J
LWSC Statement of Disbursements 31 Dec., 1991

(O)Status Report on Lusaka Water Supply LWSC
Rehabilitation Project for LWSC Aug.,1993

(O African Developﬁent Bank Rehabilitation Mar.1988 | ALDB
Project for LWSC

(Obocument for the Finance & Development Mar.1993 | LWSC
Committee for 1993

Vi~ 1



5. lusaka City Councill

{DAnnual Council Meeting Mayoral Minute
SEP,1977-SEP,1978

{JReports Submitted to the Committces,
Jan.-Mar.,1993

(OCouncil meeting AGENDA Minutes of Coumittee
and Town Clerk's Report, Feb.-Mavr.,1993

(OReports Submitted to the Committees,
Jan,-Feb.,1991"

(Obept. of Housing and Social Services
Amual Report 1991

()8ccial Action Programme for LUDC 1991-93

DATE OF
TSSUER

1991

PUBLISHER

LUBC

L.CC

LCC

ASCO :
CONSULTANTS -






APPENDIX-7 (1)EXISTING WATER PIPE LINES IN LUSAKA CITY
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APPENDIX - 7(2) EXISTING WATER PIPE LINES IN GEORGE COMPLEX

IQY;heter(mm)

Pipe lines

O Vaive

Boundary of George Complex
Boundary of Service

Area in Lusaka City
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APPENDIX - 8 GEOELECTRIC PROSPECYING

1.

outline of the survey
According to results of the hydropeological survey and data of existing
boreholes, a geoelectric prospecting was conducted for candidate points

for borehole drillings using the following method. (See APPENDIX 8.1-
an

Equipment: McOHM Specific Earth Resistance Tester

Measuring Depth: 110 m

Measuring Method: Wenner's 4-electrode configuration

Measuring Interval: 0 - 30 m 2 m interval

30 - 70 m 4 m interval

70 - 100 m .10 m interval
Anslysis: Sundberg’s standard curve method combined with direct

reading method

Prospecting Point: 10 points

In the survéy area, aquifer is available in the.cavity zone of the
dolomite formation. According to results of analysis and the data of
existing boreholes, a resistivity value of 20 - 700 Qem is judged to be
the cavity zone, indicating the aquifer. And a value over 700 Qem is
judged to be the compact and hard zone of dolomite.

According to the analysis, the depths and resistivity values which are
used to judge the aquifer at every prospecting point were determined as

shown below.

POINT NO. DEPTH (m) RESISTIVITY
VALVE ({tem)

NO.1 12 - 3% o132
NO.2 10 - 34 19 - 88
NO.3 14 - 52 55
NO.& 21 - 37 41
NO.5 20 - 75 120 - 275
NO.6 14 -~ 60 156 - 200
No.7 12 - 30 52
NO.8 6.4 - 30 111
NO.9 17 - 55 240 - 360
NG.10 13 - 60 296

VI-1
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POINT | RESISTIVITY | RESISTIVITY DEPTH (m) . | LITHOLOGY

MO, LAYER VALUE (§© - m)

No. | 1ST LAYER 31 0~1. 8§ { LATERITE
20D LAYER i 2 1. 8§~5. 2 | DOLOMITE
3RD LAYER 39 5. 2~12 DOLOMITE
4TH LAYER 132 17~ DOLOMITE

Ko.Z | IST LAVER 45 0~2. 6 | LATERITE
IND UAYER 22 2. 6~25 POLOMITE
IRD LAYER 1150 25~ DOLOMITE

Ho.3 | 1ST LAYER 33 0~2. 2 | LATERITE
ZND LAYER 18. 5 2. 7~ DOLGMITE

No.4 | IST LAYER 130 0~2. 9 | LATERITE
2HD LAYER 43 2..9~10 DOLOMITE
IRD LAYER 79 10~21 DOLOMITE
ITH LAYER 41 21~37 DOLOMITE
5TH LAYER 1470 37~ DOLOMITE

Ho.5 | I1ST LAYER 500 0~2. 0| LATERITE
2HD LAVER 5 0 2. 0~20 DOLGHITE
3RD LAYER 15§ 20~52 POLOMITE
ATH LAYER 336 5 2 ~ DOLONITE

Ho. § 1ST LAYER 700 0~2. 1 | LATERITE
240 LAYER 46 2. 1~94 BOLOMITE
3RD LAYER 200 2 4 ~4 4 DOLOMITE
ATH LAYER 720 § 4~ DOLOMITE

Wo.7 | IST LAYER 9 0 0~2. 6 | LATERITE

. 2HD LAYER 272.°5 2. 6~25 DOLOMITE
3RD LAVER 790 25 ~ DOLOHITE

Ho.8 | IST LAYER 179 0~1. 1 | LATERITE
2HD LAVER 34 1. 1~6. % | DOLOMITE
JRD LAYER 111 6. 5~14 DOLOMITE
ITH LAYER 1080 14~ DOLOMITE

No.S | IST LAYER 98 0~3. 2 | LATERITE

' 2D LAYER 6 5 3. 2~8. 0 | LATERITE
3RD LAYER 360 8., 0~13 GRAVEL
ATH LAYER 240 13~ DOLOMITE

Rol0 1ST LAVER 6§70 0~2. 2 | LATERITE
24D LAVER 6 7 2. 2~13 GRAVEL
3RD LAYER 286 12~ DOLOH I TE




THE DISTRIBUTION OF LUSAKA DOLUKITE

AND LOCAT!ON OF THE GECELECTRIC PROSPECTING POIRTS

KA DOLOMITE

Bt

| M
303

0100

QUARTIITE & SLATE)

TE & LIMESTORE)
RENOLES

TikS POINTS

TRIC

= T OO

- e o L WD
g T T =R
=™ & X o -E Wwac

T Tlaterite |10 0 i)

I

04 -
e
oz

| =
v

3
o
=g

- i L . : B
FAL AN T e

3quaka_Do;oﬁiﬁe P ;:j:

i :
[
b

i

|

o}
STTE
Bii;

| i Laterite |

bt

VTR
WP L

3. GEOELECTRIC PROSPECTING CURVES AND ANALYSES
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APPENDIX - 9 QUESTIONNAIRE

Ouastionnalra

Compound{ ), Yard[ 1. Branch( 1, Sectionf ]
1 . Vow many persons are there in your house? [ ] _
age | 0-4 5-9 1019 20-29 30-39 40-49 50-
male
female
2 . lloy nany persons are working constantly in your house? [_" ]
3. tlow many children to go to school are there in your house? [n;Au_w_____]
4 . llo¥ much do you spend for food per month in your house? [X ]
5 . low much do you spend for ( OFire wood, OCharcoal, OKerosene, (OGas, ()Eléctricily ) per month?[i_—_____wm]
6 . llow much is your family's total income per month? [ _"]
7 . 1s there any toilet in your house area? OYes / OMNo — {( Use for OPublic / Oborrow )
T . M you uvse for public one, how many families do use? { jfamilies.
8 . Is there any shallow well in your house.afea? OYes —+ How many? [ Jweli(s) / ONo
8. Is it for public use? OVYes — llow many families do use? { __Ifamilies / ONo
9 . From where do you fetch water? ( (OShallow well, OTapped water, QO0thers [ _ b
10 . Wov often do you fetch water? ¢ Morning[ Jtimes, Day time [_; N imes, Evening [ I}
11 . How many buckets of water do you fetch and use per day? [ Jhuckets .
12 . if from tapped water / other [ 1, how many minutes does it take to fetch water? {____;__“ﬁ]
IS . Tho fetch water? Oliouse wife, (  Dbaughter(s) [age __]. ¢ )Sen(s) [age___;:___ﬁ]
14 . Bo you pay for water? OYes—+(low much?(K } per month or [K Jper bucket), OHo
15 . llow many buckets of water do you ﬁse for washing clothes per t{me?' [ Jbuckets
15", How many times do you wash clothes per week? { Jtines
16 . low many bhckets of water do you use for cooking and drinking? { Tbuckets
17 . low many times do you iake bath per week? . [{ Jtimes. ( OShower, OBath in tab, OFipe body )
18 . That kind of disease has your family experienéed?[ . : ]
1% . Do you know the reason why cholera epidemic happens? - OYes /. OlNo
20 . Does your family wash their hands before they eat? QYes / ONo
21 . Do you want waier facility which supplies clean water? OYes / Olo
2i'. If "Yes”, what kind of fécilty da you want? Ollouse connection, OStand pipes, (OPublic washing basin
OPublic shower, OOthers [ ]
22 . Do you understand that it costs to supply clean vater? OYes / ONo

23 . Can you pay for it? OYes / ONo

23, If "Yes”, how much can fou pay per_month or per bucket? '[X }/mnnth,[K”_ﬂ____w__}/bdcket

93", And even if you can’ { aford it, how much can you pay in minimum? [KH,. ~ 1/month

24 . Tf you can use that water. facility, do you protect and clean it? OVYes / OMNo _

24, 1f "No", why don’t you do it? [ ]
Rema ka e

Pate - Sep ~ :Name Signature :Collector

-1






APPENDIX-10 EXPECTED BALANCE

The expenditure in the financial plan for the George Division will
consist of (1)Electrical cost, {2)Chlorination cost, {3)Labor cost,
{4Miscellaneous cost . The water fee collected from residents will be
considered as the only revenue. As it is difficult to estimate the amount of
water fee collected from the residents in the unserved area, it is not
included in this financial plan.

1.Expenditure
Based on the following conditions, the expenditure per month is

estimated.

Labor cost-«-vcoeaunan The salary is calculated as per the Labor cost
in the following Table. The manager and
accountant will perform the most important
functions. . Therefore they will be regular
members of LWSC and the allowances such as for
electrical fee in their house and school fee
for their children, etc will be provided apart
from salaries. :

Electrical cost------ is- calculated as the cost of power for
boreholie pump from ZESCO’s electrical fee’
table, and add ten percent of the cost for
lighting,chlorination dosing pump, etc.

Chlorination cost---- is calculated as 607 purity, 0.5mg/l dosing,
at a price of K600/kg.

Miscellaneous cost---- is calculated as 307 of vrevenues for
stationeries, communication costs, etc.

{1) Labor cost

(Xwacha/mamth)
After Phase 1 After Phase 2 Ater Phase 3 After Phase 4§
Rumction Salary {Abllow=" | Total '
ance Payment | Ro off Labor cost || No of] Labor cost || No of] Labor cost || No off Labor cost
Pers Pers Pers Pers
Varager 81,000 | 165,000 | 246,000 1 266,000 1 246,000 1 206,000 1 246,000
Qustomer sorvice
(Supervisor) | 45,000 01 45,000 1 5,000 3 135,000 | 5 225,000 7 315,000
" {Cereral) 18,000 o | 18,000 1 36,000 9 162,000 { 14 252,000 || 19 32,000
Public Relations i 45,000 0 45,000 i 45,000 1 45,000 2 90,000 2 90,000
Acooatant _ 55,000 | 110,000 | 165,000 1 165,000 I 165,000 2 330,000 p 330,000
Reverene & 55,000 0 | 55,000 1 55,000 1 55,000 1 55,000 1 55,000
Experditure
Persmr'!_:l 40,500 0 40, 500 1 40,500 1 40,500 1 40,500 1 40,500
Operation ] . . i
{Supervisor) 50,132 0 50,1_32 1 50,132 2 100,624 3 150,936 4 201,248
(Cereral) 20,000 g | 20,00 1 20,000 6 120,000 9 180,000 || 12 240,000
Mainterarce : 0 _ . -
(Supervisor) 50,132 0 50,132 1 50,132 2 100,624 3 150,936 4 201,248
 {Gereral) 26,000, 0| 26,000 2 52,000 | 4 104,000 | 6 156,000 | 8 | 208,000
Frgineering 62,370 0 62,370 1 62,370 1 62,370 p 124,740 2 124,740
[ Guards 15,000 0 15,000 6 90,000 || 18 270,000 26 390,000 32 480,000
Total e B — 20 957,134 50 11,606,118 75 12,391,112 95 | 2,873,736

X-1



{2)Electrical cost :

Electrical cost ' is calculated based on Zesco's electrical fee table,
which inc¢ludes Fix demand, Max demand and Unit charges. Power of a borehole
pump is 15KW. Eleetrical cost for pump per area is

FIX DEMAND GHARGE X 5,300
MAX DEMAND CHARGE (15KW/0.8)x2,960= K 55,500
UNIT CHARGE 15KWx13HRx30DAYx19.23= K 112,496

Total K 173,296 (For Pump )

Therefore, electrical cost per area to cover for pumps and others will
be,

173,296x1,1=K190,626
(3)Chlbrina£ion cost
Chlorination cost per area is eslimated based on 50m3/hr of water
supply, 13hr/day of operation.
50x13x0.5(mg/1)x0. 001x3_0(day)xK900]0 .6=K14,625

(4)Miscellaneous cost (302 of revenue ({water fee K700, collection rate
55%[refer to table of expected revenue next pagel})

1st phase K950,950x0.3=  K285,285
Znd phase K3,582,040x0.3= K1,074,612
3rd phase K5,410,020x0.3= K1,623,006
4th phase K7,129,430x0.3= K2,138,289

Summing up each of the ahove expenditures, the following table shows
total expenditure for each phase.

Expected Expenditure

Mo of | Supply Served | Mo of Labor Flectrical | Chlorina~ | Miscella- || Expendi-
Pha- i served | Rate | population| house~| cost cost tion cost | meous cost tures
e |l areas | mi/d (persons) | bolds {Ksracha) (Kveacha) (Kzacha) {Kemacha) {¥wacha)

1 H 650 17,293 2,470 957,1 190,626 14,625 285,285 || 1,447,670

2 4 2,600 65,126 9,304 1,606,118f 762,504 58,500 | 1,074,612 | 3,501,734
1 6 3,90 98,361 14,052 2,391,112} 1,143,756 87,750 11,623,006 | 5,245,624

4 8 l 5,200 129,629 18,5184 2,873,736 1,525,008 117,000 | 2,138,289 | 6,654,033




2 .Revenue

Water fees per house per month of K330, K500, K600, K700 and
collection rates of 100Z, 90%Z, 80%Z, 70%, 55Z are used for estimating
revenues, The expected revenues under these conditions are shown
below. ' ‘
Col lec Reverue [Hater fec] Kwacha/nonth/household Fxpendi-~
~tion || Pha- - — R e tures

Rate | se §330] (400] {500] [600] {700] (Ksracha)

| 815,100 1,447,670

100 % 2 | 3,070,220 3,501,734

3 | 4,637,160 5,245,624

4 | 6,113,940 6,654,033

1 733,5% . 1,447,670

90X 2 || 2,763,288 | 3,349,440 1,501,734

3 | 4,173,846 15,058,720 5,245,626

4 || 5,499,846 | 6,666,450 6,654,033

1 652,080 790,400 1,447,670

80 X 2 || 2,456,256 | 2,977,280 |: 3,501,734

3 | 3,709,728 | 4,496,640 5,245,624

4 | 4,888,152 | 5,925,760 6,654,033

1 570,510 691,600 864,500 | 1,037,400 1,447,670

07 [ 2 | 2,149,224 } 2,605,120 | 3,256,600 1335907680 1,501,73%

. 3 §3,246,012 | 3,934,560 4,918,200 | : 5,245,624

4 || 4,277,658 | 5,185,040 | 6,481,300 6,654,033

1 548,305 543,400 679,250 815,100 1,447,670

55 % 2 11,088,676 | 2,006,880 | 2,558,600 | 3,070,320 3,501,734

3 12,550,438 | 3,090,440 { 3,864,300 | 4,637,160 5,245,624

4 13,361,017 | 4,003,960 15,092,450 | 6,110,940 6,654,033







APPENDIX 11 TABLE OF MONITORING SURVEY

Lusaka Water and Sewerage Company

George Division

Area —

Questighnaire | Monthly report form for momitoring survey

filled up by -

date :

1TEM UNIT NOTES
Pumping (1} Running day . day
Facility (2} Sleeping day day
at (3)_Intake Quantity m3
Fater (1) Water Quality G/NG
souce {5) Consumption | m3
(6} Chemical for chlorinatien Kg
OPERAT | ON Fater (7)_Quantity (3)-(5) m3 .
tank (B) Consunption 2 md
(9) Supply Quantity (7)-(8) m3
Rater (10) Running fascilities ea a
supply (11} Kater Gualit* G/NG
facilities [{12) Cosumption for Public Faucet w3
and {13) Consgmgtion.fdr Washing Basin m3
Consumption | (14) Total censumption (12)4(13) m3
¥ater loss | {18) Guantity (9)-(14) m3
Category {16) Effective registration No
1 (17) Collection No,
(K ) ](18) Defaulter No.
Category (19} Effective registration o,
2 (20) Collection No.
USERS (¥ ) {21} Defaulter No.
Cat?gury (22) Effective registration No
3 {23) Collection No.
(K. ) (24) Defaulter No.
Category {25) Effective registration No.
G. Totel {26) Collection No
(27) Defaulter No.
(28) Régular-Member ca
EMPLOYBENT Personnel (29) Temporary Member ca
(30) Total ca
{31) Collecfion K
(32) Arrearage K
(33) Tota]l Income K
(34) Electrie cost K
{35) Chlorination cost K
FINANGHAL Cost  |(36) Labors_cost K
balance {37} Fuel cost K
1(38) Stationary cost K
(39) Communication cost K
{10) Others K
{€41) Sum of expenditure K
{42) Total balance K

Note : Consumptiom:Consumptioh for Water Resource Facility

Gonsumption2:Consumption in Elevated Tank
Watar Quaiity G/NG: G:Good,

Xi-1

#G:No Good
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