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The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

Project Monitoring Sheet Il (Plan of Operations) PO5

Plan of Schedule and Actual Work Period Version: 5
Dated: 28 Jun. 2018

Project Title: The Federal Capital Territory Reduction of Non-Revenue Water Project Monitoring: 27 Jun. 2018
2014 2015 2016 2017 2018
Activities Oct. | Nov | Dec | Jan | Feb | Ma; | Apr;| May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb [ Mar | Apr | May [ Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49
Output-1
Level of NRW of both 1-1 [Install bulk meters to water treatment WP tio
the service area of plants 1and 2 Revised i
FCWTB and water Actual HSuspended
distribution areas is Progress: 100% o : — !
monitored and £ .
. 54 p— :
1-2 |Measurefestimate water production of | W/P
|water treatmentplants 1,2,3,and 4 | Revised| i o
Actual Meter Faull ‘m]]]m Repair |Observation Repair|
Progress: 100% 100%) _ _ | 1 | |
7 | | 1 I | | | | |
o4 _ ) | | H ] | | | e g [
5
1-3 [Tallythe above water production WP
data/estimation Revised
Actual
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75%) 1 | |
o — - | | B
254
1-4 |Calculate the water i WP I System Modificatio
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Actual | | o e Suspended i f i
Progress: 100% 08 — , 1 1
7 | | L B NN NN N L | | | | | | | | | | |
o | | i | i | | | | | [ | | | | |
Kl T P -
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%
o
=
16 [Install zonal meters, water pressure WP onstructio allatio
sensor and pilot remote monitoring Revised
(telemetry) system Actual Tender
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54 |
son } I T I
4 = e WM
1-7 [Measurefestimate and collectdata for | WP
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as water flow of zonal Actual
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54
pressure 54 - " 5 - - )
Output-2
Methods/operational 2-1 |Review existing NRW reduction WP
for fions at each pilot Area Office Revised
effective NRW Actual
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54
established through S0
pilot projects at Pilot ki
Metering Areas (PMAs) | 22 |Conduct of WP Interim-1 —_A_.,
under pilot Area and the relevant staff Revised Interim 2 Final
Offces fetua || I JR
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5% I
54
= m | IIIIIIIIIIIIIIIIIIII:.ZJ EJ:J
2-3 |ldentifyand selecta Pilot Metering WP
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5
o
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54 I
son [
4 — -
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£ S W R 1
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014 | 2015 R T 2017 2018
Activities Oct [ Nov | Dec | Jan | Feb [ Mai | Apr | May [ Jun | Jul [ Aug | Sep | Oct [ Nov | Dec | Jan | Feb | Mar | Apr | May [ Jun | Jul | Aug [ Sep | Oct | Nov | Dec | Jan [ Feb | Mar [ Apr [ May | Jun [ Jul | Aug [ Sep [ Oct | Nov [ Dec | Jan [ Feb | Mar | Apr [ May | Jun | Jul | Aug | Sep | Oct
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 32 33 34 35 36 37 38 39 40 4 42 43 44 45 46 47 48 49
2-10 [Detectarget NRW (e [_WP IV RRDURI RUDRR! NURRTARRRE) RURDNY RO NURNRD ARRNDY BRDRNRAARIRDEARTNURRR! NNNRDERNRDNYRANRI RRARREAN
invisible leakage, customer meter Revised H Follow-Up
and illegal conn Actual
of each SMA Progress: 100% 100 I
5 | | [ :
o | I | ;
54 — [
2-11 | Develop a NRW reduction operation WP BN NN
plan of each SMA, including reduction [Revised |
target for review by Head of Actual
Distribution Progress: 100% o —1 } I |
% | | | ; | |
Department son | | | | | |
255 H “HN AN .
2-12 |Review and approve NRW reducion | WP [ [ TR
operation plan of each SMA Revised
Actual
Progress: 100% o0 i
T — ,,,, | | | ; | | | | [
o : B
I
- T T T T
213 mplement NRW reduction operatons | WP INHIE O
ateach SMA Revised
Actual
Progress: 100% 100% -
55
s
5 -
2-14 |Monitor the progress of the NRW WP S I T T mmmn
reduction operations of each SMA Revised
Actual
Progress: 100% 008
5%
s [ T
54 H EE FW ]
215 [Veasure level of NRW of each SMAat | WP (i i T T T T T T
the end of the respective operations | Revised ]
Actual :
Progress: 100% 008
5%
s
54 — -
216 |Prepare a reporton pilot rojects, WP [ neim |
covering Activity 2-1~2-15 Revised ‘T
Actual <
Progress: 100% o5 £
5 - | | |
s - [ [ [
I 13
2-17 | Develop manuals for NRW reduction WP c Finalization
for Area Office managers and field Revised 73 E Finalization
operators (i.e. technical officers & Actual -y 2
readers), incl. audio Progress: 100% o ,T _
5%
visual materials son © ]
1) 5 E[:
Output-3 Jid je [
A medium-term 3-1 |Establish a Working Group for NRW WP =
strategic plan of reduction planning Revised = g
FCTWB for NRW Actual S
reduction is Progress: 100% o <
. 54
developed, utilizing (Pr2review) b T
the results of Output- 2% g
182 3-2 |Review existing plans, i i WP =
structure, on-the-job training Revised g .
mechanism, etc. related to NRW Actual K 2
reduction at FCTWEProgress: 100% o : ]
(Ph2 review) i - -
s =
| B
3-3 |Conduct hydraulic and water pressure | W/P X
distribution analyses of the pipeline | Revised|
networks Actual L
Progress: 100% o0
5
s
I
3-4 |Develop outlines of the medium-term WP
strategic plan and its annual NRW Revised
reduction plan (approval by the Actual
Director) Progress: 100% oo
5%
s
5
3-5 |Develop the first medium-term WP
strategic plan (2019-2023) for approval | Revised|
byFCTA Actual
Progress: 100% o0
5
s
4
3-6 |Develop an annual NRW reduction WP
plan based on the strategic plan as an |Revised|
integral part of an annual recurrentand| Actual
capital plan of FCTWB for approval
byFCTA Progress: 100% o0
5
so%
4
3-7 |Develop a planning manual for NRW WP
reduction Revised
Actual
Progress: 100% oo
54
o
5
3-8 |Review existing plans, activities and WP
implementing structure, etc. related to | Revised|
water distribution Actual
Progress: 100% 100
5
so%
54 =
3-9 |Establish framework of water WP
ibutic Revised
Actual
Progress: 100% 100%
55
s
5
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2014 2015 2016 2017 2018
Inputs (the Japanese side) Oct | Nov [ Dec | Jan [ Feb [ Mai [ Apr [ May [ Jun [ Jul | Aug [ Sep | Oct [ Nov | Dec Jun | Jul [ Aug | Sep [ Oct
1 2 3 4 5 6 7 8 9 10 1" 12 13 14 15 45 46 47 48 49
JICA Expert
1 [Adnori MIYOSHI WP |
Chief Advisor / NRW Reduction Planning / Water Distribution Revised T
foua - gL
2 [Taketoshi FUINAMA WP || o " 0 " |
Deputy Chief Advisor / NRW Reduction Planning Revised H T
Actual ] ; h
3 [TouTOYODA WP ’ ’ ] 0 N
NRW Reduction Operations Management Revised T
Actual
4 |Kiyoshi KIYAMA WiP
Leakage Detection Technology Revised T
Actual
5 |Hiroyuki MORITA WP
Commercial Loss Revised -
Actual
6 |Hiroyuki MORITA WP i e
Hydraulic Analysis / GIS Revised| | | [ | | i
Actual N
7 [Toshinobu KASUYA we | B
Procurement Management/ Coordinator Revised
Actual
8 [Tomohiro SHIMIZU WP
Facility Design / Construction Supervision Revised
Actual
9 [Kiyoshi KIVAMA we [ T T 1 ]
Equipment Design / Installation Revised
Actual
10 |Takeshi YAJIMA WP
Water Distribution Management 2 Revised
Actual
11 |Tomohiro SHIMIZU WP
Remote Moniotoring / Remote Monitoring System Insllation Revised
& Training 1 Actual
12 |Takashi MORI WP
Remote Monitoring System Insllation & Training 2 Revised
Actual |
13 |Toshinobu KASUYA WP
Remote Monitoring System Insllation & Training 3 Revsed| [ | | . = : .
Actual [ ]
14 [Takashi MORI we | [ | || ] | |
Procurement Management / Coordinator 2 Revsed) | | |}
Actual ||
15 |Noboru OSAKABE WP ] i i
Financial Analysis / Organization Revised __ i i
o | T - -
Equipment
1 |Leakage detection equipment WP
*3PMAS in Japan (JicA) Revised | i
Actual | il i
2 (Bulk meters (ultrasonic flow meter) WP ! !
“WTP in Japan (JICA) Revised| J !
Actual ‘ [T Ty F‘nﬁaﬂaﬂon i
3 [Water meter, flow meter and valves we l oo d 1
*3PMAs in Nigeria (JICAExpert) Revised| | | | [ |
Actual i i i
4 |Pipe repair equipment WP !
*3PMAS in Nigeria (JICAExpert)  [Revised !
ool \ i -
5 |Vehicles (Pickup truck) WP 'l
*Leakage Detection in Nigeria (JICA) Revised
Actual ll"m[l
6 |GIS software, office equipment we g o -. = :
*FCTWB HQs in Nigeria/Other  (JICAExpert) Revised 3
Actual PR 1111 |
7 |Zonal meters, pressure sensors and remote monitoring system WP — 5 m
“Whole System in Japan (JicA) Revised 1 =
soua 5| 2 ORR]DNRTRTDORRRERRRR0 RRR0 RR0NRRNDNIRONIRIROURRYRURREYOURRRSNRRRRI NRRRNY EROD RO
8 Y p generation and storage battery (Solar) WP 2 = I
in Nigeria (JicA) Revised o 5 i
o | : Tt RO D0NEAN)
Nigerian Ci actor < =
1 [Modification of billing and collection system WP B E
Reuised g ig fo]
Actual < I p 2
2 [GIS and database training WP = 3
Revised| = s <
Actual c < 5
3 [Construction of chambers for zonal meter and water WP P x <
pressure sensor Revised Q [ 1
Actual = o !
4 [Installation of standby power generation and storage batiery WP e K] :
(Solar) Revised !
s 2 : —
5 |Construction of chambers for bulk meter WP = & i
(including cable installation) Revised C H
Actual T !
Training in Japan WP v !
Plan: 4 trainees x 3 imes = 12 trainees Revised > H .
Actual: 4 trainees x 1 +8 trainess x 1 (D&C Joint) = 12 traif_Actual | [ | i | i |
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T ' 2015 o6 1" 2017 2018
Monitoring Plan Oct. | Nov | Dec | Jan | Feb | Maj | Apri| May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apri | May | Jun Jul Aug | Sep | Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun Jul Aug | Sep | Oct
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4“1 42 43 44 45 46 47 48 49
Planning, Monitoring and Coordination
1 [Organize Joint Coordination Committee (JCC) WP A . A A A A A A A
Revised L i | Kick-off|
Actual |Kickof| A |A1st T A2nd A3d i Al A5 A6t ATh Asth A
2 |Develop Detail Plan of Operations (DPO) for review and approval | WP !
byJCC Revised :
Actual i
3 [Develop Annual Plan of Operations (APO) for review and approval | WP - i - -
byJCC Revised !
Actual || !
4 |Organize monthly technical meetings WP A A A A A A A A A A A A : A A A A A A A A A A A A A A A A A A A A A A A A
Revised
Actual A A A A A A A A A A A A A A A A A A A A A A A A A A
5 [Organize quarterly project meetings WP A A A A A A A A A A A A
Revised I H 1
Actual A A A A
6 [Conduct Joint Monitoring semi-annually WP - — - ! - -
Revised < !
o = - j - I - |
7 [Submit Monitoring Sheet to JICANigeria Office semi-annually WP A . :§ o ‘;A A : A A A A A
Revised < ) i
Actual A 2 3 A A ] A A A A
8 |Monitoring Mission from JICAfor Joint Review WP 3 5 A ! A A A
Revised et e :
Actual - @ A i A A
9 [Organize information sharing seminars for FCTWB/FCTA WP A > 8 ﬂ]]]]]]]]]]ﬂﬂﬂ]]] A i ﬂ]]]]]]]]]]]]]]HHEA o ﬂ]}mﬂ]@]]]]ﬂ] A
including Area Offices Revised ) b4 ! o A
Actual A = g T & ! m"m[ﬂ la
10 |Collectand organize data for Indicators of PDM s 5 H
a|Develop criteria for capacity assessment for each level of the WP c © i
relevant staff(ie. members of NRW Mgmt and Action Teams)  [Revised ° = i B
Actual & F ! 4
b|Conduct joint capacity assessment of the relevant staff WP . 5 I 2 W e i
Revised ] o i
Prepare Capacilty D (CD)Plan Actual Ba g S i nterim-2{| TN I NN
c|Setreduction target for each PMAby the first quarter of the second [ W/P. = o |
year Revised 5 w !
Actual 3 MM
d|Collect and organize for Indicators for semi-annual Joint WP - -
Monitoring Revised X |
o | ! - - [
Reports / D 5 :
11 [Work Plan WP i | |
Revised i
oua ! 11} u
12 |Project Progress Report WP T |
Revised H
ol i g
13 |Project Completion Report WP | —
Revised ! |
Actual :
Public { i
14 Derelop Project Website wp F‘Alii\\\\HIIiH‘HI-WH‘liiiMHH'lHH AELH RAEIRT FURTE SRETR] RNRRR SRAURI BARARI
Revised ! !
Actual
15 [Prepration of public relations materials WP
Revised
Actual
Monitoring and Evaluation in the Post-Project period !
[ 16 [Post Monitoring by JICA__ (not described here) [ :
[ 17 |Post Evaluation by JICA__(not described here) [ j
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CHAPTER 1. BASIC INFORMATION OF THE PROJECT

1.1 Country and Project Area

Abuja Federal Capital City (FCC) located in the north-east of the Federal Capital Territory (FCT), the
Federal Republic of Nigeria

1.2 Title of the Project

The Federal Capital Territory Reduction of Non-Revenue Water Project

1.3 Duration of the Project
Duration of the Project by Phase is as follows:
Table 1.3-1: Duration of the Project

Phase Planned originally Actual
Phase 1 November 2014 to December 2016 October 2014 to January 2017
Phase 2 January 2017 to May 2018 February 2018 to November 2018

Source: Project Team

Remarks: Duration of the Project was extended for six (6) months in accordance with revision of PDM (Ver.3 to 4)
in August 2017.
Duration mentioned in PDM had been “October 2014 to March 2018 (September 2018 after the
extension) for reasons of expediency in implementation.

1.4 Background
1.4.1 Background of the Project

In the Abuja FCC, water supply facilities have been developed based on water supply master plan
prepared in 1980. Although new water treatment plants were recently constructed to meet increasing
water demand by mass-migration and urbanization, distribution facilities such as service reservoirs and
networks have lagged behind in development. On the subject of Non-Revenue Water (NRW) in FCC,
the Detail Planning Survey by Japan International Cooperation Agency (JICA) estimated it at about 38%
in 2014, and the strategic plan for 2011-2015 of the Federal Capital Territory Administration (FCTA)
sets its target level at 25%. However, the Federal Capital Territory Water Board (FCTWB) in charge of
operation and maintenance has not taken effective actions against NRW because of its shortage of
experience, knowledge and qualified personnel on planning and execution of NRW reduction.
Improvement in NRW is a key issue in water supply services.

Under the circumstance, the Government of the Federal Republic of Nigeria requested technical
cooperation to the Government of Japan in order to strengthen NRW reduction capacity of the FCTWB,
then JICA conducted preliminary survey in August 2013 and the Detail Planning Survey in May 2014.
Both Governments finally concluded the Record of Discussions (R/D) on 14™ July 2014 (refer to Annex
1) to implement “The Federal Capital Territory Reduction of Non-Revenue Water Project” (the Project).

Based on the R/D, both Governments discussed to confirm the matters and officially launched the
Project at the Kick-off meeting on 6" November 2014.

1.4.2 Existing Piped Water Supply System in FCC

The existing piped water supply system in FCC (currently, Phase 1 to Phase 4 development areas and
outskirts) consists of water source from Lower Usuma Dam (LUD) augmented by Gurara Dam, LUD
water treatment plants, pipelines, reservoirs (tanks) and booster pumps. Figure 1.4-1 shows the system.
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Source: JICA Nigeria Office
Figure 1.4-1: Existing Piped Water Supply System in FCC

(1) Water Supply Areas by Existing Piped Water Supply System

The Project identified areas covered by development areas and existing piped water supply system as
shown in Table 1.4-1.

FCTWB has supplied water by gravity and partially pumping-up in 24 hours in principle. However, the

areas located outskirts particularly receive water four hours a day by rationing because these areas were
originally not targeted in Abuja Water Supply Master Plan and lower priority than other phase

development areas.
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Table 1.4-1: Water Supply Areas by Existing Piped Water Supply System

Development Areas Water Supply Areas by existing Piped System
Phase 1 Maitama, Wuse |, Wuse I, Central Area, Asokoro, Garki I, Garki Il
*Development was almost completed.
Phase 2 Jahi, Katampe, Katampe Ext., Kado, Mabushi, Jabi, Utako, Dakibiyu, Wuye,

Durumi, Gudu, Duboyi, Gaduwa, Apo, Dutse, Kaura

*Development was partially completed, currently distribution mains and
networks have been constructed in the area.

Phase 3 Gwarinpa |, Gwarinpa I, Karmo

*Development was a little completed, currently distribution mains and
networks have been constructed in the area.

Phase 4 (none)
Outskirts Bwari, Ushafa, Kubwa, Gwagwalada, Karu, Nyanya
Others Airport, Abuja University, KCK School, Barracks

Source: Project Team
(2) Water Sources
Table 1.4-2 shows information of water sources for FCC.

Table 1.4-2: Water Sources for FCC

Water Source Description
Lower Usuma Dam (LUD) Capacity: 100 million m3
Owned by: FCTA/FCTWB
Location: Federal Capital Territory
Gurara Dam Capacity: 880 million m3 (Augmentation to LUD: 12m3/sec)
Owned by: Federal Ministry of Water Resources
Location: Kaduna State

Source: FCTWB
(3) Water Treatment Plant

Table 1.4-3 shows information of Lower Usuma Dam (LUD) water treatment plants in existing piped
water supply system.

Table 1.4-3: Water Treatment Plants in Existing Piped Water Supply System

LUD Water Treatment Plant Description
WTP Phase-1 Capacity: 120,000 m3/day, Year of Construction: 1987
WTP Phase-2 Capacity: 120,000 m3/day, Year of Construction: 2000
WTP Phase-3 Capacity: 240,000 m3/day, Year of Construction: 2014
WTP Phase-4 Capacity: 240,000 m3/day, Year of Construction: 2014

Source: FCTWB

As shown in Table 1.4-4, the Project Team estimated water production of Lower Usuma Dam (LUD)
water treatment plants.

Table 1.4-4: Estimated Water Production of Water Treatment Plants (m3/day)

LUD Water Treatment Plant 2014 2015 2016 2017
WTP Phase-1" 88,252 89,087 68,159 90,805
WTP Phase-272 77,452 87,611 65,846 80,005
WTP Phase-3" 82,849 82,849 82,849 82,849
WTP Phase-4" 82,849 82,849 82,849 82,849
Total 331,402 342,395 299,703 336,507
Remarks

- *1: Estimated from data of the flow meter along raw water conveyance line from LUD.

- *2: Estimated from the past flow data and comparison with Phase 1 data because of no existing
functional flow meter.

- *3: Measured from existing flow meter at the outlet from WTPs

- Loss in treatment was considered

Source: Project Team
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(4) Pipelines

a. Transmission Mains (or Primary Pipelines)

FCTWRB has supplied treated bulk water from LUD water treatment plants through four transmission
mains to major tanks covering water supply areas (approx. 44km). Four bulk meters enabling FCTWB

to measure inflow volume to the whole piped water supply system were installed along these
transmission mains at the outlet from the WTP under the Project.

® No.1: Transmission Main (DN600mm) to Tank Bwari covering the areas outside of Phases

® No.2: Transmission Main (DN1500mm) to Tank 2 & 5 series covering the areas in the entire
Phase-2 Development Area and a part of Phase-3 Development Area

® No.3: Transmission Main (DN1500mm) to Tank 3 & 4 series covering the areas in the entire
Phase-1 and Karu/Nyanya, outside of Phases

® No.4: Transmission Main (DN1200mm) to Tank Kubwa, Airport and Gwako series covering the
areas outside of Phases)

b. Distribution Mains (Secondary Pipelines)

Distribution mains are the pipelines from reservoirs (tanks) to water supply areas, sometimes as a part
of distribution network in FCTWB (approx. 296km). (Pipeline Unit for D300mm or more. Area Offices
for less than 300mm)

c. Distribution Network (Tertiary Pipelines)

Distribution network is the pipelines having connections to service pipes in water supply areas in
FCTWB (approx. 339km). (Pipeline Unit for D300mm or more. Area Offices for less than 300mm)

(5) Reservoirs (Tanks)

There are major 16 concrete tanks in existing piped water supply system to which water is supplied by
gravity and partially pumping up. Reservoir Unit is in charge.

Table 1.4-5 shows information of existing tanks. Not listed here, but Tank 1 and 6 for Phase-3
development area are under construction, meanwhile, Tank 7, 8 and 9 are still in planning stage.

Table 1.4-5: Reservoirs (Tanks) in Existing Piped Water Supply System

Reservoir/Tank | No. of Compartment Capacity (m3) Water Level (m) Construct. Year
Tank 1 - (40,000) - Under Construction
Tank 2 2 45,000 520 2003
Tank 3 Main 2 12,000 534 1984
Tank 3 Ext. 2 12,000 534 1984
Tank 3.1 2 5,400 590 1987
Tank 3.2 2 5,400 575 1990
Tank 4 Main 2 12,000 534 1984
Tank 4 Ext. 2 12,000 534 1994
Tank 4.1 Main 2 2,700 575 1984
Tank 4.1 Ext. 2 10,000 575 1990
Tank 4.1.1 2 5,400 597 1990
Tank 4.2 2 10,000 483 1993
Tank 5 2 40,000 520 2003
Tank 6 - (40,000) - Under Construction
Bwari 2 12,500 610 2006
Kubwa 2 12,000 470 1993
Airport 2 12,000 367 1994
Gwako 2 20,000 246 1994

Source: FCTWB
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Table 1.4-6 describes information of booster pumps along transmission mains and Figure 1.4-2 shows
their schematic locations. Electro-mechanical Unit is in charge.

Table 1.4-6: Booster Pumps in Existing Piped Water Supply System

550

500
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250

3] harpagies]
[Bxcegt -

3;N_:.03

to—
No.02:No.07

Pump Capacity Head Power No. of Speed
(m3/h) (m) Consumption (kW) Pumps (rpm)
No.01 Bwari TBC (operated by Lower Usuma WTP, Production Department)
No.02 Tank 3 main 280 88 110 4 1,480
No0.03 Tank 3 ext. 200 64 55 3 1,480
No.04 Tank 4 280 60 75 3 1,480
No.05 Tank 4.1 100 50 37 3 1,480
No.06 Hamza Hill 26 50 11 3 2,935
No.07 Minister Hill 26 50 11 3 2,935
No.08 ECOWAS Under construction
No.09 Dantata 80 68 37 3 2,945
No.10 Berger 26 50 11 3 2,935
No.11 Udo Udoma Inactive
Source: FCTWB
540 | Elevation {m) E H
640 g g
aad 0
—®

2001
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Source: FCTWB

Legend
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P Valve

M Pressure Reducing Valve

Figure 1.4-2: Schematic Location of Booster Pumps

1.4.3 Commercial Aspects of FCTWB
(1) Customer Category

Customers are categorized as below:
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Domestic

Commercial

Commercial (un-coded)

Major Consumers (Co-operate Body, Mini Hotel/Restaurant, Major Consumer, Petrol
Station/Plaza, Private School/Clinic)

Institutions (Embassy, High Commission, Ministry/ Parastatals, Liaison Office, Religion)
Others (Public Tap/Convenience & Kiosk, Lifting Point for Bulk Selling)

(2) Customer Meters

Customer meters are three types and non-metered as below:

Conventional (mechanical)

Automatic Meter Reading (AMR) in Phase 1 development area
Prepaid

Non-metered (flat-rate)

(3) FCTWB'’s Divisions for Meter Reading

FCTWB’s divisions for meter reading are as below:

Domestic: Area Offices, AMR Unit and Prepaid Unit

Commercial

Commercial (un-coded): Area Offices and AMR Unit

Major Consumers: 5 Units and AMR Unit

Institutions: 3 Units

Others (Public Tap/Convenience & Kiosk: 1 Unit, Lifting Point for Bulk Selling: Area Offices)

(4) Billing Measures

Billing measures by customer meter type are as below:

Conventional (mechanical): Meter-reading or Estimate automated if unreadable
Automatic Meter Reading (AMR) : Meter-reading or Estimate automated if unreadable
Prepaid: Prepaid or ad hoc Flat-rate if malfunctioning

Non-metered (flat-rate): Fixed charge

(5) Billing Systems

Billing systems by customer meter type are as below:

Conventional (mechanical): Puma 1

Automatic Meter Reading (AMR) : Puma 3

Prepaid: Stand-alone system (directly linked to Finance and Accounting)
Non-metered (flat-rate): Puma 1

*Remarks: Puma 1 and Puma 3 were merged and upgraded as Puma 4 under the Project.

(6) FCTWB's Divisions for Billing
FCTWB’s divisions for billing are as below:

Conventional (mechanical): Billing Unit
Automatic Meter Reading (AMR) : AMR Unit
Prepaid: Prepaid Unit if necessary
Non-metered (flat-rate) : Billing Unit

(7) Water Tariffs

Water tariffs are as below:
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® Domestic

Meter Reading & Estimate: N80/m3, Flat-rate: N5,500/month
® Commercial (un-coded)

Meter Reading & Estimate: N150/m3, Flat-rate: Subject to customer (e.g. N45,000/month)
® Major Consumers

Meter Reading & Estimate: N150/m3, Flat-rate: Subject to customer (e.g. N45,000/month)
® |Institutions

Meter Reading & Estimate: N80-N100/m3, Flat-rate: Subject to customer (e.g. N45,000/month)
® Public Tap/Convenience & Kiosk

Flat-rate: N15,000-30,000/month
® Lifting Point (Bulk Selling)

Subject to size of Water Truck

1.5 Overall Goal, Project Purpose, Outputs and Activities

(1) Overall Goal

Non-Revenue Water reduction activities are routinely implemented in the service area of FCTWB.
(2) Project Purpose

Capacity of FCTWB for NRW reduction is strengthened.

(3) Outputs and Activities

Output-1: Level of NRW of both the service area of FCWTB and water distribution areas is monitored
and estimated.

Activity 1-1: Install bulk meters to water treatment plants 1 and 2

Activity 1-2: Measure/estimate water production of water treatment plants 1, 2, 3 and 4

Activity 1-3: Tally the above water production data/estimation

Activity 1-4: Calculate the water consumption based on the billing data

Activity 1-5: Calculate NRW ratio of the service area of FCTWB using the results obtained from
Activity 1-3 and 1-4

Activity 1-6: Install zonal meters, water pressure sensor and pilot remote monitoring (telemetry) system

Activity 1-7: Measure/estimate and collect data for water distribution management such as water flow
of zonal meters and water pressure

Output-2: Methods/operational procedures for effective NRW reduction are established through pilot
projects at Pilot Metering Areas (PMAs) under pilot Area Offices

Activity 2-1: Review existing NRW reduction operations at each pilot Area Office

Activity 2-2: Conduct capacity assessment of the relevant staff of each pilot Area Office

Activity 2-3: Identify and select a Pilot Metering Area (PMA) for each pilot Area Office based on the
selection criteria of PMA

Activity 2-4: Prepare/update distribution network drawings for each PMA

Activity 2-5: Install water flow meters to each PMA and measure in/outflows monthly

Activity 2-6: Zone each PMA into Sub Metering Areas (SMA)

Activity 2-7: Isolate a SMA by installing valves

Activity 2-8: Update the distribution network drawings for each SMA

Activity 2-9: Measure an initial level of NRW of each SMA

Activity 2-10: Detect target NRW components (i.e. invisible leakage, customer meter malfunction, and
illegal connection) of each SMA

Activity 2-11: Develop a NRW reduction operation plan of each SMA, including reduction target, for
review by Head of Distribution Department

Activity 2-12: Review and approve NRW reduction operation plan of each SMA

Activity 2-13: Implement the NRW reduction operations at each SMA

Activity 2-14: Monitor the progress of the NRW reduction operations of each SMA

Activity 2-15: Measure level of NRW of each SMA at the end of the respective operations

Activity 2-16: Prepare a report on pilot projects, covering Activity 2-1~2-15
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Activity 2-17: Develop manuals for NRW reduction for Area Office managers and field operators (i.e.
technical officers and meter readers), including audio visual materials

Output-3: A medium-term strategic plan of FCTWB for NRW reduction is developed, utilizing the
results of Output 1 and 2

Activity 3-1: Establish a Working Group for NRW planning

Activity 3-2: Review existing plans, implementation structure, on-the-job training mechanism, etc.
related to NRW reduction at FCTWB

Activity 3-3: Conduct hydraulic and water pressure distribution analyses of the pipeline networks

Activity 3-4: Develop outlines of the medium-term strategic plan and its annual NRW reduction plan

Activity 3-5: Develop the first medium-term strategic plan (2019-2023) for approval by FCTA

Activity 3-6: Develop an annual NRW reduction plan based on the strategic plan as an integral part of
an annual recurrent and capital plan of FCTWB for approval by FCTA

Activity 3-7: Develop a planning manual for NRW reduction

Activity 3-8: Review existing plans, activities and implementing structure, etc. related to water
distribution management

Activity 3-9: Establish framework of water distribution management

1.6 Principle of the Project Implementation

Figure 1.6-1 shows principles of the Project implementation from the viewpoints of technical and
operational aspects.

Overall Goal: Level of NRW is reduced at the service area of FCTWB.

Project Purpose: Capacity of FCTWB for NRW reduction is strengthened.

Technical Principles

@D Well-established
quantitative NRW
monitoring

Operational Principles
Output-1

Monitoring of
total NRW and
Water Distribution
Management Data

(@Development of
framework for effective
and efficient NRW
Reduction

3 Properly-phased
Planning

Source: Project Team

Output-2
NRW Reduction
Activities (Pilot)

Output-3
Medium-term
Strategic Plan and
Annual Plan, and
Framework of
Water Distribution
Management

Figure 1.6-1: Principles of the Project Implementation

1.7 Implementing Agency

® Federal Capital Territory Administration (FCTA)
® Federal Capital Territory Water Board (FCTWB) *Established in 1989.
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8 Project Implementing Structure

Table 1.8-1 shows the Project member list and Table 1.8-2 shows the JICA Expert Team member list.
Figure 1.8-1 shows the Project implementing structure consisting of the following committee, group and

teams.

» Joint Coordinating Committee (JCC) headed by Director of Economic Planning, Research
and Statistics of FCTA as “Project Director”

» Working Group for NRW Reduction Planning headed by Director of FCTWB ‘“Project
Manager” and Head of Department (HOD) of Administration as “Deputy Project Manager”

» NRW Management Team headed by HOD of Distribution of FCTWB as “Technical Manager
(Team Leader)” as well as HOD of Commerce as “Technical Manager (Co-Team Leader)”,
consisting of members from FCTWB Headquarters

> NRW Action Team headed by each pilot Area Office Manager as “Team Leader”, consisting of
members from three pilot Area Offices

» JICA Headquarters and Nigeria Office

» JICA Expert Team headed by Chief Advisor, consisting members for eleven roles

Table 1.8-1: Project Member List
Names ‘ Positions and Organization
Project Leaders
Mr. Abubakar Sani Pai Project Director / Director of EPRS, FCTA
Mr. (Engr.) A. A. Nahuche Project Manager / General Manager, FCTWB
(Former Technical Manager / HoD Distribution)
Mr. (Engr.) Abolade R. Lawal Technical Manager / HoD: Distribution
(Former Coordinator, HoU: Special Projects)
Mr. Taiwo Adeyemi Technical Manager / HoD: Commerce
Mr. Hudu Bello *Transferred (Former Project Manager / Director of FCTWB)
Mr. S.T. Bello *Demise (Former Deputy PM / HoD: Administration & Supply)
Mr. Adis S. Muhammad *Transferred (Former Technical Manager / HoD: Commerce)
Head of other relevant Departments and Units
Mr. (Engr.) Aliyu Usman Deputy Director
Ms. Hafsat Ahmed Lawi HoD: Finance and Account
Mr. Sunday Agbonthane HoD: Reservoir and Production
Mr. Dele Olatuniji HoU: Multilateral Relations
Mr. Abbas A. Ahmed HoU: Public Relations
Mr. Fabikun Kehinde HoU: MIS
Ms. Bunmi Olowookere *Transferred HoU: Planning, Research and Statistics
NRW Management Team
Distribution Department
Mr. (Engr.) Moh. Kabir Rabiu Coordinator / HoU: NRW Reduction
Mr. Musa Dikko HoU: Pipeline
Mr. (Engr.) Abdullahi Masaud Area Manager: Gwarimpa (Former HoU: Metering
General)
Mr. Abdulrahman Shehu Sani HoU: Metering General
Mr. Abubakar Ubale Abuba AMR Meter
Mr. Shehu Suleiman HoU: GIS
Mr. Abdulrahman Muhammed NRW Reduction Unit
(O&M Unit / Sectional Head of Tank 1 & 6 Project)




The Federal Capital Territory Reduction of Non-Revenue Water Project

in Federal Republic of Nigeria
Project Final Report

Names

Positions and Organization

Mr. Mohammed Dauda

Technical Officer, Pipeline Unit

Mr. Igbinosa Courage

NRW Reduction Unit

Mr. Hillary Chimeuche Ezeh

Surveyor, GIS Unit

Commerce Department

Mr. Danjuma Isah

HoU: Monitoring and Detection

Ms. Rose Akpan

HoU: Billing

Ms. Issac O. Owolabi *Retired

HoU: Customer Care

Mr. Aliyu Maradun
* Transferred

HoU: Major Consumers

NRW Action Team

Jabi Area Office

Mr. Muhammed S. Ramat *Transferred

Team Leader / Area Manager (Distribution)

Mr. Sadiq Salihu

Assistant Area Manager (Distribution)

Mr. Sulaiman Aminat Muhammad

Assistant Area Manager (Commerce)

Ms. Jummai Ugbodaga

Senior Commercial Officer (Commerce)

Mr. Mohammed Moh’d

Planning Officer (Commerce)

Mr. Aliyu Ibrahim

Senior Works Superintendent (Distribution)

Mr. Abubakar Danladi

Foreman (Distribution)

Mr. Muhammad Husaini

Higher Trade Officer (Commerce)

Mr. Mahmud Muhammed

Foreman (Distribution)

Mr. Hassan Yelwa

STA (Commerce)

Gudu Area Office

Mr. Habib Ahmed Kiru *Transferred

Team Leader / Area Manager (Distribution)

Mr. Umar Ibrahim

Assistant Area Manager (Commerce)

Mr. Abdul Ozumi

Assistant Area Manager (Distribution)

Mr. Adamu Ismaila

Unit Head (Commerce)

Mr. Abdul Yusuf

Supervisor of Prince & Princess Estate

Mr. Friday Daniel Maigida

Plumber (Distribution)

Mr. Salisu Mohammed

Plumber (Distribution)

Garki | Area Office

Mr. Adesoji Adenuga *Transferred

Area Manager (Commerce)

Mr. Choji Pam

Assistant Area Manager (Commerce)

Mr. Mohammed Gana

Assistant Area Manager (Distribution)

Ms. Fatima A. Abdullahi

Commercial Officer |

Mr. lliya Galadima

Higher Works Super Intendant (Distribution)

Mr. Raymond Olowookere

Forman (Distribution)

Mr. Ibrahim Yelwa

Forman (Distribution)

Mr. Vincent Zakwoi

Senior Works (Commerce)

Mr. Kenneth Mudu

Senior Craft man (Distribution)

Support Members

Mr. Mumini Adekunle Raifu

Assistant Area Manager (Structure Engr.)

Mr. (Engr.) Tope Aluko

Head of Electro Mechanical Unit

Mr. Bulus Amos

Head of Booster Station Unit
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Table 1.8-2: Project Member List

Position Name

Chief Advisor / NRW Reduction Planning Mr. Akinori MIYOSHI

Deputy Chief Advisor / NRW Reduction Planning | Mr. Taketoshi FUJIYAMA

NRW Reduction Operations Management Mr. Toru TOYODA

Leakage Detection Technology Mr. Kiyoshi KIYAMA

Commercial Loss Mr. Hiroyuki MORITA / Mr. Takuji OKUBO

Hydraulic Analysis / GIS Mr. Shinta SEGAWA / Mr. Hiroyuki MORITA

Water Distribution Management Mr. Akinori MIYOSHI / Mr. Shinta SEGAWA /
Mr. Takeshi YAJIMA

Equipment Design / Installation Mr. Kiyoshi KIYAMA

Facility Design / Construction Supervision Mr. Taketoshi FUJIYAMA / Mr. Shinichiro
SATO / Mr. Tomohiro SHIMIZU

Remote Monitoring System Installation & Mr. Tomohiro SHIMIZU / Mr. Takashi MORI /

Training Mr. Toshinobu KASUYA

Financial Analysis / Organization Mr. Noboru OSAKABE

Procurement Management / Coordinator Mr. Kazuhiro ISHIURA / Mr. Hiroki NIIMURA /
Mr. Kenji YOSHIDA / Mr. Takashi MORI

@Jce ®Japan
JICA Headquarters
Project Director JICA Nigeria Office
Director; EPRS, FCTA
@Working Group for
NRW Reduction Planning ®JICA Experts
Chief Advisor
Project Manager NRW Reduction Planning /
Water Distribution

Directof)FCTWB
o" Management 1

Deputy Chief Advisor
NRW Reduction Planning

Technical Manager Technical Manager Deputy NRW Reduction Operation
HOD, (Team Leader) (Co-Teamg Leader) Project Manager Management
Finance HOD, Distribution HOD, Commerce HOD, Administration
. Leakage Detection
HOD. Coordinator : 9
: HOU, Special ~ Water Monitoring Customer Care Detection & Technoloay
i Projedts Uni dhi Uhit Monitoring Unit
& Reservoir rojeéts Unit it I onitofing Unt
Commercial Loss
Pipeline Logistic Billing Major Consumer Training
HOU, PRS Uhit Uit Uit Uit Unit
Hydraulic Analysis / GIS
Metering GIS Facility Management
HOU,PR Uhit Uhit Unit Procurement Management
| Coordinator
Electro-mechanical Tank . .
HOU; MIS Uhit Uhit Facility Design /

Construction Supervision
(®NRW Management Team (23 members) Equipment Design /
Installation

Water Distribution

Team Leader Management 2

Area Manager Assistant A.M.

(Distribution)

Assistant A.M.
(Commerce)

Technical Officers &
Meter Readers
Remote Monitoring

@NRW Action Team x 3 (27 members)

Remarks: Logistic Unit was replaced by newly-created “NRW Unit”.
Source: Project Team

Figure 1.8-1: Project Implementing Structure
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Figure 1.8-2 shows the organogram of FCTWB. Currently, FCTWB consists of headquarters and 13

Area Offices located in water supply service area of FCC including the suburbs or satellite towns. As of
September 2018, FCTWB has about 750 regular staff excluding casual staff.

Since the Act for FCTWB autonomy was enacted and the re-organization has been discussed in FCTWB.
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Figure 1.8-2: Organogram of FCTWB

Figure 1.8-3 shows relationship between the Nigerian counterparts and the JICA Experts in terms of
their major roles in the Project Implementation.

o Working Group for NR! F NRW Action Team | 5
Nigerian NRW Management Team (Pilot) S
Counterparts —
< = - = E| = E| = | | Z| € .
—-6|sm = = 5 S| e|2E = S| E S| 5 El 8| 2| 5| @ S
52|52(.E| 8| &, g2l2823| 2l | |zl 3 .| 33| =| 2| 3|2 2| 8| &S| &g &
So|EG|2 2| 5| 3| 2| x| 2|52|5ES8|2|5| 25| €| 5| 2|85 2 25 el E==5z2 8
SEx|lsc|2E| 2/ 3| a|XE=EE|=SEE|l50 gl 2 S| = &l 5| 8| S| 2 & 2| = & || o 3| =
R R R R e R R B E R I R EE HEHEE R
(8833 a|=|3|2|2|8a(82|s%| 2|2 2| 5| 8|52 &S| 8|2 €|l E 5| E
gg_agg‘tod:::tgdégg_gg,gwgsn-séoa;usg'ogééso
S 5l8 .= a|l £ & 50|68 9|s = 5 2| @ El 5| F|F| gl B S| g
JICA Experts n-gﬂ-ﬂ Q B ST|ST|S & £ gg é.s-u' §§§2§ g
Chief Advisor /
NRW Reduction Planning / [ ] [ ) [ 2N AN BN BN NN NN ) [ ) [ N BN AN AN BN BN BN BN BN BN BN BN NN BN J [}
Water Distribution Mngmt 1
Dej Chief Advisor /
ARG i) o o o |e/ojojeojo/o |0 0 0|ee|e o(o/o|o|0|ee
NRW Planning
NRW Reducti
eucton oo o |ojojole|e o|ojo|e eojojo|o|e
Operation
Leakage Detecti
easags Betecton ° o oo ole °
Technology
Commercial Loss [ ) [ ) [ BN J [ AN AN BN J [ BN BN J [ ]
Hydraulic Analysi
G}'g’a“” Qe ° o |o|o|e ° ° oo °
Facility Design /
Construction Supervision hd hd hd bl Rl
Equij it Design /
(LIS ° ° ° NG
Water Distributi
Mamoomont2 AR oo ° ° °
Remote Monitoring [ ] [ N} [ BN BN ]
Procurement Mngmt. /
Coordinator ® ® ® | el i

Source: Project Team

Figure 1.8-3: Relationship Matrix between Nigerian Counterparts and JICA Experts
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1.9 Project Operation and Management

1.9.1 Concept of Project Management

Figure 1.9-1 shows concept of project operations and management.

-JCCs
Overall Goal - Semi-annually Joint Monitoring
- Quarterly Meetings
- Monthly Technical Meetings
. - Semi Worksh
Project Purpose eminars / Workshops -
Project Design Matrix
Output-1 Output-2 Output-3 (Prime Management Tool)
[
Activities Activities Activities |
- Work Plans
| t - Detailed Plan of Operation
nputs - Annual Plan of Operations
I Initiative _& . Assistance - Monitoring Sheets
Ownership - Progress Reports —
- Project Personnel - Japanese Experts - Completion Report —
- Land, Building & Facilities - Equipment
- Local Costs - Training in Japan \/
) . ) Joint Management
Joint Project Implementation and Monitoring
Source: Project Team

Figure 1.9-1: Concept of Project Operations and Management

1.9.2 Joint Management and Monitoring

(1) Joint Coordinating Committee
Joint Coordinating Committee (JCC) was organized during the implementation of the Project.
1) Roles and Responsibilities of JCC

- Decision making and coordination between Nigeria and Japan

- Deliberation of major issues and provision of advice

- Monitoring and evaluation of the Project

- Approval of PDM and its revision, and Joint Monitoring Sheet, etc.

2) Schedule of JCC Meeting

In Phase 1 and Phase 2, JCC meetings have been held as follows, which were supposed to be held if the
need arises during the Project.

- Kick-off Meeting held on 6 November, 2014

- I®* JCC Meeting held on 2 December, 2014

- 2" JCC Meeting held on 23 June, 2015

-3 JCC Meeting held on 12 November 2015

- 4" JCC Meeting held on 22 September 2016

- 5" JCC Meeting held on 20 December 2016

- 6" JCC Meeting held on 16 May 2017

- 7" JCC Meeting held on 24 August 2017

- 8" JCC Meeting held on 28 June 2018

- Closing JCC Meeting held on 5 September 2018
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3) Main Topics in JCC Meetings

Table 1.9-1 shows main topics in the meetings held until now (refer to Annex 2).

Table 1.9-1: Main Topics in JCC Meetings

Title

Date

Main Topics

Attendance

Kick-
off

6 Nov.

2014

- Presentation of overview of draft Work Plan including Project
Monitoring Sheet Ver. 0, PDM1 and PO+

- Project Team members

- Project budget

- Office Space and Facilities for the Project

28

1st
JCC

2 Dec.

2014

- Presentation and approval of the Work Plan including Project
Monitoring Sheet Ver. 0, PDM1 and PO+

- Establishment of Working Group for NRW Reduction Planning

- Security issues in the field activities

19

2nd
JCC

23
June.
2015

- Insufficient of counterpart fund

- Existence of duplicated/return bills, which may affect unreliable
financial analysis including NRW

- Customs clearance and tax exemption for equipment from Japan

- Presentation of Project Monitoring Sheet Ver. 1

21

3rd
JCC

12
Nov.
2015

- Insufficient of counterpart fund

- Existence of duplicated/return bills, which may affect unreliable
financial analysis including NRW

- Issues on as-built drawings

- Presentation of Project Monitoring Sheet Ver. 2

- Presentation of revised PDM and PO, Work Plan on additional
activities and inputs

- Approval of Project Monitoring Sheet Ver. 2, revision of PDM
(PDMz), PO (PO2) and concept of Work Plan on additional
activities and inputs

25

4th
JCC

22
Sep.
2016

- Extension of the Project period, requested by the Nigerian side

- Taking over the chamber construction and procurement of small
materials for Pilot activities, requested by the Nigerian side

- SMA out of PMA monitoring area

- Removal or relaxation of AGIS security

- Challenge in as-built drawings

- Technical advice on prepaid meter

- Presentation of Project Monitoring Sheet Ver. 3 including revised
PDM and PO

- Approval of Project Monitoring Sheet Ver. 3, revision of PDM
(PDMs) and PO (PO3)

- Action Plan by participants in the 2™ training in Japan

23

5th
JCC

20
Dec.
2016

- Progress and Extension of the Project Period

- Counterpart Fund

- AGIS Security

- Active Cooperation between FCDA and FCTWB
- Quality Management and Fundamentals

- Legal instrument (enabling law) establishing FCTWB
- Information sharing

- Presentation of Project Monitoring Sheet Ver. 4
- Observation and carry-over of the Activities

- Explanation of revision of PDM and PO

- Approval of Project Monitoring Sheets Ver. 4

- Way forward for Phase 2

- Amendment of Record of Discussion (R/D)

19

Bth
JCC

16
May
2017

- Discipline and Training in FCTWB
- Problem in Flow Measurement of Bulk Meter
- Discrepancy between As-built Drawing and Actual Situation

26
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Title

Date

Main Topics

Attendance

- Results of Pilot Project

- Workshop

- Performance Management

- Project Office’s Environment

- Project Vehicle

- Approval of Work Plan (Phase-2) and Working Group for NRW
Reduction Planning

- Future Revision of Project Design Matrix

7th
JCC

24
Aug.
2017

- Revision of PDM and PO

- Review and Streamlining of Meter Reading and Billing, and
Clearly-stated Procedures

- Prompt Summary of Pilot Projects

- Facilitating Timely Execution of Counterpart Fund 2017

- Development and Effective Utilization of GIS

- Strengthening Collaboration between Distribution Department
and Commerce Department

- Awareness Raising of Quality Management

- Encouraging Individual’s Effort on NRW Reduction

- Knowledge Sharing System of Counterpart Personnel in FCTWB

- Actions toward FCTWB Autonomy and Bill

- Strengthening Partnership between FCTWB and FCDA

- Project Vehicle

- Approval of Project Monitoring Sheet (Draft)

- Revision of PDM (PDM4) and PO (POs)

27

gth
JCC

28
Jun.
2018

- Personnel Reassignment of the FCTWB'’s Project Members

- Preparation for FCTWB Autonomy

- Project Vehicle

- Data Acquisition by Bulk and Zonal Flow Meters

- Customers’ Zonal and PMA Coding

- Irregular Billing Cycle

- Monitoring of NRW Ratio and/or related Data in Zone and PMA

- Results of Pilot Projects

- The Draft Medium-Term Strategic Plan for NRW Reduction
(2019-2023)

-FCTA’s Approval Process of the Draft Medium-Term Strategic
Plan for NRW Reduction (2019-2023)

- Incorporation of Annual NRW Reduction Plan (2019) to
FCTWB’s Annual Recurrent and Capital Budget Plan (2019)

- Approval of Project Monitoring Sheet (Draft)

- Approval of Revision of PDM (PDMs) and PO (POs)

- Approval of the Draft Medium-Term Strategic Plan for NRW
Reduction (2019-2023)

21

Closin
gJCC

5 Sep.

2018

- Result of the Project, Achievement and Backlog

- Approval of the Medium-Term Strategic Plan for NRW Reduction
(2019-2023) and incorporation of Annual NRW Reduction Plan to
FCTWB'’s Recurrent and Capital Budget Plan

- Utilization and Information Sharing of the Result of Project

- Budgeting of the Medium-Term Strategic Plan for NRW
Reduction (2019-2023)

- Qutstanding Issues (Data Acquisition by Bulk and Zonal Flow
Meters (Output-1), Customers’ Zonal/PMA Coding (Output-1),
Irregular Billing Cycle (Output-1), Monitoring of NRW Ratio
and/or related Data (Output-2), The Final Capacity Assessment
(Output-2), Project Vehicle, and Seminar)

31

Source: Project Team
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(2) Semi-Annual Joint Monitoring
1) Objectives of Joint Monitoring

- Verification of project progress

- Verification of achievement of project purpose and outputs

- Revision of planning and strategy for development of impact
- Risk management of the Project

2) Schedule of Joint Monitoring

In Phase 1 and Phase 2, a series of joint monitoring have been conducted as follows:
- 1*" Joint Monitoring in November 2014 (Monitoring Sheets Ver. 0)

- 2" Joint Monitoring in June 2015 (Monitoring Sheets Ver. 1)

-3 Joint Monitoring in November 2015 (Monitoring Sheets Ver. 2)

- 4 Joint Monitoring in September 2016 (Monitoring Sheets Ver. 3)

- 5" Joint Monitoring in December 2016 (Monitoring Sheets Ver. 4)

- 6™ Joint Monitoring in August 2017 (Monitoring Sheets Ver. 5)

- 7™ Joint Monitoring in June 2018 (Monitoring Sheets Ver. 6)

3) Results of Joint Monitoring

Results of joint monitoring have been recorded in Project Monitoring Sheets (refer to Annex 3), and
presented and approved in Joint Coordinating Committee meeting.

(3) Quarterly Project Meeting and Monthly Technical Meeting

Quarterly meeting charged by Project Manager as well as monthly technical meeting chaired by
Technical Manager or Coordinator have been conducted at FCTWB to share updated information and
discuss issues in activities among the Project Team members and the JICA Expert Team. Table 1.9-2
shows record of meetings (refer to Annex-4).
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Table 1.9-2: Quarterly Project Meeting and Monthly Technical Meeting

Date

Main Topics

Attendance

16 Dec. 2014
(Quarterly &
Monthly)

Location and Construction of Chamber for Ultrasonic Flow-
Meter at outlets of Water Treatment Plant (Phase 1&2)

System Modification of Billing System

Creation of PMAs and Selection Criteria for Pilot Project
Capacity Assessment and Capacity Development Plan
Equipment to be procured by JICA

35

10 Mar. 2015
(Monthly)

Location of the Bulk Flow-Meters and Valves and their Chamber
Structure Creation of PMAs and Selection Criteria for Pilot
Project

Identification of Chamber Location

Bill of Quantity of Chamber Structure

19 Mar. 2015
(Monthly)

Final Location of Chambers and Structure
Agreement on Equipment to be procured
Demarcation of the Works on Procurement
Identification of Chamber Location

14

8 May 2015
(Monthly)

Project Schedule and Procurement in Japan

Bill of Quantity of Chambers for Flow-Meter and Valve
System Modification of Billing System

GIS Training

Capacity Assessment and Capacity Development Plan

24

25 Jun. 2015
(Quarterly &
Monthly)

Final Confirmation of Size and Material of Pipeline at where
Valves and Flow-Meters will be installed
Temporary-Excavated Pit for Ultrasonic Flow-Meter and
Security/ Safety Issues

Change from Chamber to Casing with Spindle for D300mm
Valve

Appointment of Coordinator for Commercial Loss

Restriction of Meter Replacement in selected PMAs

AGIS Issues

Project Monitoring Sheet

32

23 Jul. 2015
(Monthly)

Results of the 2 JCC Meeting (Brief of Problems, Issues and
Estimation of NRW Ratio)

Follow-up of the 2™ JCC Meeting, Removal of Restriction on
GIS, Handover of Equipment

Change on Garki | PMA, Recommendation by JICA Experts

28

17 Sep. 2015
(Monthly)

Creation of PMAs/SMAs and Verification of Pipe Size and
Materials in PMAs

Duplicated/Return Bills

AGIS Issues

Counterpart Fund

Tax Exemption and NCC

The 3 JCC Meeting and Annual Joint Monitoring

Schedule of the Project Activities

Weekly/Biweekly Meeting

24

21 Oct. 2015
(Monthly)

Creation of PMAs

Progress of GIS Network Drawings
Duplicated/Return Bills

GIS Training

Counterpart Fund

Equipment from Japan
Weekly/Biweekly Meeting

28

17 Nov. 2015
(Monthly)

Creation of PMAs
Implementation of Pilot Project
Duplicated/Return Bills

GIS Training

11
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Date Main Topics Attendance
- Counterpart Fund
22 Dec. 2015 - Follow-up of the 3 JCC Meeting 38
(Quarterly & - Progress of Pilot Project in Prince & Princess
Monthly) - Overall Schedule of Pilot Project in 2016

- Design of Water Distribution Management and Zonal Meters

- Progress of Action Plan (presented in Training in Japan)

- Newsletter Volume 3

- Workshop and Stakeholder Forum scheduled in February 2016

20 Jan. 2016 - Activities for Output-1 15
(Monthly) Chamber Construction at outlet of LUD-WTP
Duplicated /Return Bills and Schedule of Deactivation, and
Modification of Billing System
Equipment for the Project (Additional Activities and Inputs)
- Activities for Output-2
Chamber Construction in PMAs of Jabi and Garki |
Pilot Project in PMA of Gudu
Pilot Project in PMA of Jabi and Garki |
- Any other Business
Newsletter Volume 3
Workshop and Stakeholder Forum

23 Mar. 2016 - Activities for Output-1 22
(Monthly) - Activities for Output-2
28 Apr. 2016 - Activities for Output-1 32
(Monthly) - Activities for Output-2
- Counterpart Fund
15 Jun. 2016 - Field visit to project sites by the JICA President on 16" June 36
(Monthly) 2016

- Deactivation of return bills

- Updating GIS maps in three PMAs and AGIS security

- Activities for Output-1

- Activities for Output-2

- Presentation on installation of four cables for ultrasonic flow-
meter

- Presentation on how to prepare water balance analysis

- Additional equipment to leakage repair equipment

27 Jul. 2016 - Joint monitoring and JCC meeting 41
(Quarterly & - Action Plan by Participants in the 2" Training in Japan
Monthly) - Presentation on AGIS challenges and possible solutions

- Deactivation of return bills and modification of billing system

- Update of counterpart fund and autonomy of FCTWB

- Activities for Output-1

- Activities for Output-2

- Presentation on some results of 24 hours consumption
measurement of the sampled customers

24 Aug. 2016 - Joint monitoring and JCC meeting 31
(Monthly) - Specification of modification of billing system

- Updating GIS maps in three PMAs

- Submission of letter to FCTA on relaxation of AGIS security

- Update of counterpart fund and autonomy of FCTWB

- Activities for Output-1

- Activities for Output-2

- Explanation on results of meter error test

6&12 Oct. 2016 | - Result of joint monitoring and JCC meeting 23&20
(Monthly) - Implementation of modification of billing system

- Response on relaxation of AGIS security

- Activities for Output-1
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Date Main Topics Attendance
Activities for Output-2
Presentation on 3 water meter types, Q&As and comments
Presentation on action plan by Gudu Area Office (participant in
training in Japan) for additional NRW reduction activities
17 Nov. 2016 Activities for Output-1 16
(Monthly) Activities for Output-2
9 Mar. 2017 Results in the Phase 1 32
(Monthly) Necessity of follow-up of the pilot projects
Schedule of the Pilot projects
31 Mar. 2017 Progress and challenges of the pilot projects 28
(Monthly) Updated schedule of the pilot projects
31 Jul. 2017 Preparation of Monitoring Sheet Il 24
(Monthly)
29 Aug. 2017 Results of project monitoring which was ended in the 7t JCC 30
(Monthly) meeting
Schedule of activities including follow-up of the pilot project in
Garki |, distribution management, hydraulic analysis and GIS
Contents of medium-term strategic plan
Appoint staff in charge of medium —term strategic plan
28 Sep. 2017 Progress of follow-up of the pilot project in Garki | and 33
(Monthly) achievement on NRW ratio
Progress on distribution management and zonal meter
installation
Outlines of the medium-term strategic plan
Challenges on non-full flow of water transmission main lines at
USUMA
Progress of developing database required for hydraulic analysis
Progress of hydraulic analysis
1 Feb. 2018 Challenges on flow measurement 29
(Monthly) Progress of zonal coding
Hydraulic analysis
Telemetry system
Challenges on non-full flow of water transmission main lines
15 Mar. 2018 Schedule of the Project 28
(Monthly) Progress of zonal coding and telemetry system
Progress of Medium-term strategic plan
Progress of switch-over construction
Update of FCTWB’s autonomy
1 Jun. 2018 Medium-term Strategic Plan 20
(Monthly) Annual Plan for NRW Reduction 2019
17&18 Oct. 2018 Discussion for contents of seminar 14&12
(Seminar Staff in charge
Preparation &
Commerce)

Source: Project Team

(4) Workshop

The Project convened workshops as shown in Table 1.9-3 (refer to Annex 5 for the programme,
attendances and presentation materials). The JICA Expert Team encouraged the Project Team to take
initiative of workshops including presentation.
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Table 1.9-3: Workshop

Title

Date

Main Topics

Attendance

1 st
Workshop

Dec.
2014

Main Session

- Background of the Project, and NRW situation of FCT (FCTWB)

- Brief explanation and principles of the Project implementation
(JICA expert)

- NRW video

- Good practices of NRW reduction in Yokohama city (JICA
expert)

- Work plan, schedule and progress (JICA expert)

Supplementary Session

- Group discussion on zoning of pilot metering area by the Project
members from distribution department and area offices

80

2nd
Workshop

17
Feb.
2016

Session 1: Water Distribution Management

- Project progress and introduction (FCTWB)

- Concept and ideal of water distribution management (FCTWB)

- Installation of bulk & zonal meters and pilot remote monitoring
(FCTWB)

- Drawing and GIS in FCTWB (FCTWB)

- Hydraulic analysis for diagnosis of distribution network
(FCTWB)

- Current situation of billing (FCTWB)

Session 2: NRW Reduction Pilot Project

- NRW and procedures of pilot project (FCTWB)

- Concept and Creation of PMA/SMA (FCTWB)

Findings in Gudu before NRW Reduction Operations (FCTWB)

Findings in Jabi before NRW Reduction Operations (FCTWB)

- Meter Error Test (FCTWB)

Session 3: Wrap-up

- Practice of Water Balance Analysis (JICA Expert)

- Action Plan by Trainees in Japan (FCTWB)

- Suggestions (JICA Expert)

- Clarification of Problems and Way Forward (FCTWB)

106

*External
organizatio
ns were not

invited.

3rd
Workshop

May
2017

Session 1: Output-1: NRW Calculation and Monitoring

- Bulk & Zonal Meters (FCTWB)

- Billing System (FCTWB)

- Works and Challenges (FCTWB)

Session 2: Output-2: NRW Reduction Pilot Projects

- Procedures of Pilot Project (FCTWB)

- Gudu Case Study (FCTWB)

Jabi Case Study (FCTWB)

Garki | Case Study (FCTWB)

- Findings in Case Studies, Issues and Challenges (FCTWB)
* Equipment for NRW reduction are displayed or

demonstrated.

Session 3: Output-3: NRW Reduction Strategic Planning in

Phase-2

- Work Plan (Phase-2) (FCTWB)

- Working Group on Strategic Planning (FCTWB)

- Way Forward

121

Source: Project Team

(5) Seminar

In order to introduce the Project’s results to the stakeholders, state water agencies, international
development partners, etc., the seminar took place on 22™ October 2018 with 117 attendances. Contents
of the seminar is as follows, and refer to Annex 5 for details.
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Session 1: The Medium-Term Strategic Plan for NRW Reduction (2019-2023)

® Current Status of Water Services and FCTWB (FCTWB)

® Project Outline (FCTWB)

® The Medium-Term Strategic Plan of NRW Reduction (FCTWB)

® Approval of the Medium-Term Strategic Plan of NRW Reduction and Driving Force of
implementing NRW Reduction (FCTWB)

Session 2: Results and Impact of the Federal Capital Territory Reduction of Non-Revenue

Water Project

® NRW Calculation/Estimation and Monitoring (FCTWB)

Results of NRW Reduction Pilot Projects (FCTWB)

Distribution Management (FCTWB)

Findings and Lessons learnt (FCTWB)

Case Sample of Voluntarily-initiated NRW Reduction (FCTWB)

Session 3: Questions & Answers, Discussion and Way Forward

® Questions & Answers, and Discussion

® Way Forward

(6) Public Relations

The Project prepared several newsletters and utilized media as a tool of public relations (refer to Annex
6).

1-21
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CHAPTER 2. CAPACITY ASSESSMENT & CAPACITY
DEVELOPMENT PLAN

2.1 Introduction

Methodology of assessment, more details of capacity assessment and capacity development plans are
described in Annex 7.

In order to implement the Project steadily by FCTWB and project members to be empowered through
capacity development by the JICA Expert Team, at the beginning of the Project, the Project made
Capacity Assessments (CA) for setting up baseline and Capacity Development (CD) Plan at 1:
Organizational Level, 2: Individual Level and 3: Institution, Policy and Society Level.

Concerning the CA as a baseline at organizational level, the Project analysed data as of 2013 and 2014
and had interviews with Director and Head of Distribution Department of FCTWB. Secondly, in the
light of the CA as a baseline at individual level, the Project had interviews with Project Technical
Managers, NRW Management Team members (excluding administrative members) and NRW Action
Team members (three Area Office managers and groups). Thirdly, the Project analysed the CA of
institution, policy and society level based on the existing information and interviews with some of NRW
Management Team members.

The CD Plans for both organization and individuals are required primarily so as to achieve the project
purpose. Secondarily, an approach to aspect of institution, policy and society and encouragement to
Federal Capital Territory Administration (FCTA) and FCTWB are significant actions to enhance their
capacity and facilitate their performance. Furthermore, the Project focuses on sustainability of NRW
reduction so that FCTWB can improve water supply services and ultimately approach to overall goal in
the future.

For the CD plan at organizational level, the Project considered;

® Establishment of routine work on NRW reduction

® Introduction of vehicle and equipment required for creation of Pilot Metering Area (PMA) and
Sub-Metering Area (SMA), database and flow measurement

® Sustainability of the work for permanent or semi-permanent team

® Periodical trainings

On the other hand, at individual level, the Project considered;

® Preparation of action plans (if applicable)

® Motivation for proactive measures against NRW

® Full understanding of NRW reduction operations and development of database for the existing
distribution networks

® Accumulation of practical experience of NRW reduction operations through the pilot project

The JICA Expert Team intensively directed the appointed Project Team members of the NRW
Management Team and the NRW Action Team through individual CD plans.

In addition, the Project suggested an approach to aspects of institution, policy and society.

Capacity at both organizational and individual levels was scheduled to be monitored periodically by
interim assessments and evaluated at the end of the Project.

Table 2.1-1: Schedule of Capacity Assessment and Capacity Development Plan

2014 | 2015 | 2016 | 2017 | 2018
outpu-1 %*
Output-2 |
Output-3 —— —
CA&CD BN A (Baseline)&CO Plan = [ CA (Interim) | = = Final

Remarks: Revised in September 2018
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Capacity Assessment and Capacity Development at Organizational Level

2.2.1 Performance Indicators

Table 2.2-1 shows performance indicators of water supply services of FCTWB.

Table 2.2-1 Performance Indicators of Water Supply Services of FCTWB

Historical Data

water (N./m?3)

gl 48 Index Asof2014 | Asof 2018 Remarks Relevant
°l1®° (Baseline) | (Final CA) Outputs
NRW ratio (%)* 607 483 Baseline: Water Balance of FCTWB Year 2013 12,3
Final: Medium-Term Strategic Plan
Water production Baseline: JICA Preliminary Survey in August
(md/ da)F:) 232,798 310,630 2014 (Source: FCTWB) 1,3
Final: Medium-Term Strategic Plan
. 3 Baseline: Water Balance of FCTWB Year 2013
Billed water (m%/day) 91,506 160,630 Final: Medium-Term Strategic Plan 1,2,3
Baseline: Billing Method Summary Report (as of
Sep. 2014) by Area Offices
. Final: FCTWB
Ratlo of water meter 85.3 934 | Total Connections: 51,215 1,2
Water Meters installed: 47,843
2| 2 *A number of automated estimate bills has
2| = remained.
g| ® i
— » Baseline: -
8 b} - —
2 £ | Number of the water Final: No answers about response within 24 hours
S | & | pipebreaks responded NA. NA. because of the limited budget, logistics and 2
~ | = | towithin24 hours (%) discretion of expenditures for O&M particularly in
Area Offices.
Baseline: JICA Expert Team, (232,798 -
91,506m%/day) / (44+296+339%km)
Quantity of NRW Final: The Project, (310,630-160,630m3/day) /
(mfkmiday) 208.1 2209 | (444296+339km) 1,23
*NRW volume increased according to increase in
water production while NRW ratio improved.
Baseline: JICA Expert Team, (232,798-
91,506m?/day)/(47,610connections)
Quantity of NRW 30 31 Final: the Project, (310,630-160,630m?/day) / 123
(m3/connection/day) ' ' (47,843connections) T
*NRW volume increased according to increase in
water production while NRW ratio improved.
Baseline: JICA Preliminary Survey in August
2013 (Source: Financial Statement 2012 of
FCTWB)
®Revenue: N4,522.7million
@ Collected: N2,125.7million
. . Final: Financial Statement 2017 of FCTWB
‘r’;’ﬁ‘ge(ro/to"’;”ﬁ collection 470 313 | @Revenue: N5,276.6million 1
@ Collected: N1,651.3million
* Not increased because of existence of return
8| 8 (duplicated) bills in the billing system which
:,i g depresses collection ratio, and also frequent
% é estimate bills and irregular billing cycle in the past
L g years.
S = - Baseline: Financial Statement 2013 of FCTWB
g | g | Bilingamount(N.x1000) | 4522708 | 5276600 gy Einancial Statement 2017 of FCTWB !
2 s Baseline: Operational Cost: Production Cost
(chemical, fuel, etc.) + Personnel Cost +
Administrative  Cost + Pension = N.
1,074,456,115 + N. 875,243, 967 + N. 827,
Unit operational cost for 846 440 200,475 + N. 48,698,767 = N. 2,825,599,324 19

N. 2,825,599,324 / (91,506m%/day x 365 days)

Final: Operational Cost: Production Cost
(chemical, fuel, etc.) + Personnel Cost +
Administrative Cost + Pension = N.1,083.5million
+ N.401.4million + N. 1,017.2million + N.
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. Historical Data Relevant
[ o o
T | S= Index Asof2014 | Asof2018 Remarks
el (Baseline) (Final CA) Outputs
75.2million = N. 2,577 3million
N. 2,577 .3million / (160,630m?/day x 365 days)
Baseline: N.4,522,708,000 / (91,506m?/day x 365
Average revenue for days)
water (N./m?) 1354 900 "Final: N. 5,276 6million / (160,630m¥iday x 365 | "2
days)
Average revenue for Baseline: N. 4,522,708,000 x 47% /
3
water (N./m3) based on 636 2g2 | (91.506m?iday x 365 days) _ . 1,2
collected tariff Final: N. 5,276.6million x 31.3% / (160,630m®/day
x 365 days)
Baseline: 4 times x 2 days = 8 days, 8 days / 880
o | Total number of training staff members (proper)
E days in the year on 0.009 0.011 Final: 4 times x 2 days = 8 days, 8 days / 750 staff 1923
'<_,_° water supply sector members (proper). o
(days/annual/staff) * Considering OJT by the Project members on
NRW, the indicator increases.

Source: Project Team by using data from FCTWB

2.2.2 Capacity Needs and Organizational Responsibilities in the Project

Table 2.2-2 shows capacity needs and organizational responsibilities in the Project.

Table 2.2-2: Capacity Needs and Organizational Responsibilities in the Project

No. | Small Category Capacity Needs Organizational Responsibilities in the Project
1 Condition of To improve condition of | ® Procurement of test-meter and customer meters, and installation
facilities service connections or replacement (as a part of NRW reduction)

® Repair of leakages (as a part of NRW reduction)

2 | Overall To enhance O&M of the | @ Preparation of O&M manual on NRW reduction
facilities
3 | Distribution To make drawings of ® Procurement of GIS software, GPS handset, PCs and plotter
network pipe facilities ® Training of GIS operation
management ® Improvement and update of database
4 To zone distribution ® Creation of PMAs and SMAs
networks ® Procurement and installation of valves for isolation and bulk flow
meters for PMAs and SMAs
5 To ensure optimum ® Procurement of hydraulic analysis software
pressure at customer ® Training of hydraulic analysis software operation
meter points ® |dentification of pipelines to be replaced by larger or smaller ones
and also service areas to be targeted by pressure control

® Repair of leakages (as a part of NRW reduction)

6 | NRW To measure NRW ratio @ Procurement and installation of ultrasonic flow meters at outlets of
reduction accurately and reduce it clear water tanks located in water treatment plants

® Modification of system for tallying water consumption (billed water)

® Procurement of vehicles, ultrasonic flow meter, data logger, leak
detector, correlator, test-meter and customer meters, etc.

@ |dentification of NRW components such as detection of invisible
leakages and illegal connections, meter functioning check,
measurement of meter inaccuracy

® NRW reduction operations such as repair of leakages,
disconnection or legalization of illegal connections, installation or
replacement of customer meters.

® Preparation of NRW reduction strategic plan

7 To install customer ® Procurement and installation or replacement of customer meters
meters (as a part of NRW reduction)
8 To install bulk meters ® Procurement and installation of bulk flow meters for PMAs and

SMAs (as a part of distribution network management)
® Procurement and installation of ultrasonic flow meters at outlets of
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No. | Small Category Capacity Needs Organizational Responsibilities in the Project
clear water tanks located in water treatment plants (as a part of
NRW reduction)

@® The JICA Expert Team encourages FCTWB to facilitate installation
of bulk flow meters proposed in existing study.

9 | Organizational | To ensure effective ® The JICA Expert Team encourages and supports FCTWB to adopt
development personnel management incentive schemes

rules & regulations
including incentives

10 To implement trainings @ Systematized lectures, trainings and OJTs on NRW reduction with
periodically and consideration for sustainability
systematically @ Trainings abroad (in Japan)

@ Periodical workshops/seminars for information sharing

Source: Project Team

2.2.3 Capacity Development Plan at Organizational Level

Table 2.2-3 shows capacity development plan at organizational level. The second interim assessment
was scheduled originally, but not conducted and combined to the final assessment in consideration of
delay of pilot project.
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The Federal Capital Territory Reduction of Non-Revenue Water Project

2.2.4 Result of Capacity Development at Organizational Level

in Federal Republic of Nigeria
Project Final Report

Table 2.2-4 and Table 2.2-5 including criteria show the results of capacity development at organizational
level, by comparison among baseline level, the target level by CD; and actual achieved level at the final.

Table 2.2-4 Rate Comparison among Baseline, Target and Actual Achieved Levels

Question Item Baseline Target Level Actual Achieved
Level by CD Level (Final)

Service connections 2 3 2
O&M of the facilities 1 4 2.5
Drawings of pipe facilities 1 3 2
Zoning of distribution networks 1 2 3
Water pressure at customer meter 1 1 1.5
points
NRW ratio 1 2 2
Customer meters 2 3 2
Bulk meters 1 3 3
Effective personnel management 2 4 25
rules and regulations including
incentives
Implementation of training 1 4 2.5

Source: Project Team
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The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

2.3 Capacity Assessment and Capacity Development at Individual Level

2.3.1 Capacity Assessment Areas

The CA at individual level mainly on NRW reduction varies depending on the area of expertise in which
he/she engages or the Department/Unit/Area Office to which he/she belongs. Expertise is grouped into
the following five (5) areas:

NRW Management on Distribution (MD)
NRW Management on Commerce (MC)
GIS & Hydraulic Analysis (GIS&HA)
NRW Action on Distribution (AD)

NRW Action on Commerce (AC)

Each CA area consists of some assessment axes, which are rated between less than 0.5 as
minimum/inexperience and 3.0 as maximum/target. Description of the rating is shown in Table 2.3-1.

Table 2.3-1: Description of Rating

Description Rating
Excellent (outstanding understanding and initiative for in-house 3.0
training)
Very good (considerable/significant understanding) 2.5 or more
Good (sufficient understanding) 2.0 or more
Average (satisfactory level) 1.5 or more
Fair (unsatisfactory level, but promise in the future improvement) 1.0 or more
Poor (unsatisfactory level) 0.5 or more
None (inexperience) Less than 0.5

2.3.2 Approaches to achieve Target Capacity

Approaches to achieve target capacity consist mainly of lectures, discussion, presentation, workshops
/seminar, OJT and Off-JT including training in Japan for some members. Table 2.3-2 shows basic
strategy of these approaches by CA area. Moreover, to induce self-enlightenment, the Project introduces
individual action plan to be prepared by each member and based on CA and CD plans at individual level.

Table 2.3-2: Basic Strategy of Approaches to achieve Target Capacity

CA Area Approach Frequency/When By whom
1) | MD Lectures Periodically / as necessary | All Experts excluding GIS&HA Expert
oJT Routinely Ditto
Discussion Technical meetings /as Members and Experts
necessary
Presentation At workshop/seminar, Members
technical meetings
2) | MC Lectures Periodically / as necessary | All Experts excluding GIS&HA Expert
oJT Routinely Ditto
Discussion Technical meetings /as Members and Experts
necessary
Presentation At workshop/seminar, Members
technical meetings
3) | GIS& | Lectures Periodically / as necessary | GIS&HA Expert
HA
oJT Routinely Ditto
Off-JT (GIS) TBD Local company/professional
Discussion Technical meetings /as Members and Experts
necessary
Presentation At workshop/seminar, Members
technical meetings
4) | AD Lectures Periodically / as necessary | Leakage Detection Technology Expert
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CA Area Approach Frequency/When By whom
oJT Routinely Ditto
Discussion Technical meetings /as Members and Experts
necessary
Presentation At workshop/seminar, Members
technical meetings
5) | AC Lectures Periodically / as necessary | Commercial Loss Expert
OoJT Routinely Ditto
Discussion Technical meetings /as Members and Experts
necessary
Presentation At workshop/seminar, Members
technical meetings
All Areas | Workshop/ Annually All members and Experts
Seminar
Technical Monthly Ditto
Meeting
Off-JT (Japan) | 3 times for some members | JICA (for Management Team, Action
Team and Working Group, respectively)

2.3.3 Result of Capacity Development at Individual Level

Figure 2.3-1 shows the results of capacity development at individual level by charts in the baseline
assessment, the interim assessment and the final assessment. The second interim assessment was
scheduled originally, but not conducted and combined to the final assessment in consideration of delay
of pilot project.
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The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

CHAPTER 3.RESULT OF THE PROJECT
3.1 Input of the Project

3.1.1 Input by the Japanese side

(1) JICA Expert Team

The JICA Experts for 11 areas of expertise were dispatched for approximately 113.39 person-months in
total to implement the Project and develop capacity of the Project Team members between October 2014
and November 2018 (refer to Table 3.1-1).

Table 3.1-1: Person-Month of the JICA Experts by Phase

Phase Period Person-months
Phase 1 November 2014 to January 2017 67.50
Phase 2 February 2018 to November 2018 42.00

Total 109.50

Source: Project Team
(2) Provision of Vehicle and Equipment

For the implementation of the activities, vehicles and equipment were procured and handed over to
FCTWB by JICA and the JICA Expert Team (refer to Table 3.1-2).

(3) Upgrading (Modification) of Billing System

Billing system was upgraded by local system engineering consultant outsourced by the JICA Expert
Team. Refer to details in Section 3.2.1 (4).

® Commencement of works: September 2016
® Completion of works: December 2016
® Operation: Started in December 2016

(4) Chamber Construction for Zonal Meters

Chambers for zonal meters have been constructed by local contractors outsourced by the JICA Expert
Team. Refer to details in Section 3.2.1 (6).

® Commencement of works: April 2016
® Completion of works: December 2016
®  Operation: Started in October 2017

(5) Chamber Construction for Bulk Meters

Chambers for bulk meters were partially constructed by local contractors outsourced by FCTWB,
however, the construction was suspended due to non-release of counterpart fund. In response to request
by the Nigerian side in the 4™ JCC meeting, JICA took over the construction. Refer to details in Section
3.2.1 (D).

® Commencement of works: October 2016 (The Japanese side took over the works from FCTWB)
® Completion of works: December 2016
® Operation: Started in December 2016
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(6) Lectures and Training Sessions

Separately from workshops, regular meetings and daily teaching/communication, the JICA Expert Team
conducted lectures and training sessions as shown in Table 3.1-3 for the Project Team members (refer
to Annex 8).

Table 3.1-3: Lectures and Training Sessions

Date Theme Attendance
8 Jun. 2015 | Leak Sound and Mechanism, Leakage Survey Methodology (HQs) 16
9 Jun. 2015 | Leak Sound and Mechanism (Garki I) 7
10 Jun. 2015 | Leak Sound and Mechanism (Jabi) 6
11 Jun. 2015 | Leak Sound and Mechanism (Gudu) 6
15 Jun. 2015 | Leakage Survey Methodology (Garki I) 9
18 Jun. 2015 | Basic Concept and How to Utilize GIS (Gudu) 4
18 Jun. 2015 | Leakage Survey Methodology (Gudu) 4
19 Jun. 2015 | Basic Concept and How to Utilize GIS (Jabi) 6
19 Jun. 2015 | Leakage Survey Methodology (Jabi) 6
23 Jun. 2015 | Basic Concept and How to Utilize GIS (Garki I) 5
25 Jun. 2015 | Estimation of NRW 32
25 Jun. 2015 | Basic Concept and How to Utilize GIS (HQs) 13
23 Jul. 2015 | PMA and SMA 28
30 Nov. 2015 | Pilot Kick-off Explanatory Meeting / Procedures (Gudu) 30
30 Nov. 2015 | Leakage Detection Procedures and Equipment (Gudu) 10
30 Nov. 2015 | Customer Meter Reading and Commercial Loss Survey (Gudu) 15
30 Nov. 2015 | Test Meter (Gudu) 15
1 Feb. 2016 | Pilot Kick-off Explanatory Meeting / Procedures (Jabi) 15
1 Feb. 2016 | Leakage Detection Procedures and Equipment (Jabi) 6
1 Feb. 2016 | Customer Meter Reading and Commercial Loss Survey (Jabi) 6
4 Feb. 2016 | Water Distribution Management (HQs) 15
9 Feb. 2016 | Test Meter (Jabi) 13
17 Feb. 2016 | Practice of Water Balance Analysis (a part of the 2" Workshop) 106
8 Mar. 2016 | Test Meter (Garki I) 11
26 May 2016 | Pilot Kick-off Explanatory Meeting / Procedures (Garki I) 16
26 May 2016 | Leakage Detection Procedures and Equipment (Garki 1) 10
15 Jun. 2016 | Water Balance Analysis 33
7 Aug. 2017 | NRW Reduction Operations Manual (Visual Material), HQs & Gudu 15
8 Aug. 2017 | NRW Reduction Operations Manual (Visual Material), HQs & Jabi 16
9 Aug. 2017 | NRW Reduction Operations Manual (Visual Material), HQs & Garki | 12
22 Sep. 2017 | Function of the Pilot Remote Monitoring (Telemetry) System 26
28 Sep. 2017 | Guideline of Formulating Medium-term Strategic Plan 30
10 Oct. 2017 | Hydraulic Analysis 8
10 Nov. 2017 | Procedure of Visualization by Graph from Digital Record of UFM 3
13 Nov. 2017 | Procedure of NRW Ratio Calculation 2
10 Oct. 2017 | Management of Network Drawings and Data by GIS 2
12 Jan. 2018 | Costing and Rating of Water 15
5 Feb. 2018 | Study on Costing and Pricing 14
17 Oct. 2018 | Analysis of FCTWB’s Commerce 13

(7) GIS Training for Project Team Members in Nigeria

To enhance practical ability of GIS-related staff of FCTWB, the Project conducted GIS training covering
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introduction to GIS, basics of software “GeoMedia Essentials” and “ArcGIS” by local company
outsourced by the JICA Expert Team in Abuja for seven working days from 23" November to 1°
December 2015. Refer to Annex 9 for details.

(8) Training for Project Team Members in Japan

The 1% Training

The Project conducted the 1% training on management for four (4) participants in Yokohama City, Japan
for two weeks in August 2015. Table 3.1-4 shows participants in the training, and Annex 10 shows the
Action Plan prepared by the participants.

Table 3.1-4: Participants in the 1t Training in Japan (Management)

No. Name Position in the Project Position in FCTWB
1 |Engr. A. A. Nahuche Technical Manager HoD: Distribution
2 |Mr. Adis S. Muhammad |Technical Manager HoD: Commerce
3 |Engr. Aliyu A. Usman Member HoD: Reservoir & Production
4 |Mr. Musa Dikko Member HoU Pipeline Unit, Distribution

The 2" Training

The Project conducted the 2™ training on distribution (technical) and commerce for eight (8) participants
in Yokohama City, Japan for two weeks from the middle of June to the beginning of July 2016. In
consideration of issues and challenges on NRW in FCTWB, the participants are composed of the Project
Team members jointly from Distribution and Commerce Departments. Table 3.1-5 shows participants
in the training, and Annex 10 shows the Action Plan prepared by the participants.

Table 3.1-5: Participants in the 2" Training in Japan (Distribution and Commerce)

No. Name Position in the Project Position in FCTWB

1 |Engr. Lawal R. Abolade |Coordinator Head of Special Projects Unit, Distribution

2 |Mr. K. Habib Ahmed Member Gudu Area Office Manager

3 |Mr. D. Mohammed Dauda |Member Technical Officer, Pipeline Unit, Distribution

4 |Mr. S. Abdulrahman Sani |Member Se.nlor.Tef:hnl_caI Officer, Pre-paid Meter
Unit, Distribution

5 |Mr. Danjuma Isah Member Head of Monitoring and Detection Unit,
Commerce

6 |IMr. Sulaiman Shehu Member H.eaq of_AMR Meter Unit, Head of GIS Unit,
Distribution

7 |Mr. Aliyu M. Maradun Member Head of Major Consumers Unit, Commerce

8 |Mrs. Akpan Rose A. Member Head of Billing Unit, Commerce

The 3" Training

The Project conducted the 3™ training on strategy for six (6) participants in Yokohama City, Japan for
one week in the middle of July 2017. In consideration of issues and challenges on development and
O&M of water services in FCT, the participants are composed of the Project Team members jointly
from FCDA and FCTA. Table 3.1-6 shows participants in the training (refer to Annex 10).

Table 3.1-6: Participants in the 3" Training in Japan (Strategy)

No. Name Position in the Project Position in FCDA/FCTWB
1 |Engr. Ahmad S. Hadi Stakeholder Director, Engineering Services, FCDA

. Deputy Director, Water & Sewage,
2 |Engr. Ezeoha F. Obiora |Stakeholder Engineering Services, FCDA

Deputy Director, Engineering Design and

3 |Engr. Osayande J. Uyi Stakeholder Evaluation, FCDA

Engr. Oluwadamisi E. Deputy Director, Engineering PPP, Mass

4 | Abiodun Stakeholder Housing / PPP, FCDA
5 |Engr. Aliyu A. Usman Member Head of_ Department, Reservoir &
Production
Engr. Lawal R. Abolade |Coordinator Assistant Director, Distribution, FCTWB
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3.1.2Input by the Nigerian side
(1) Project Team Member

The Nigerian side appointed its personnel as Project Director from FCTA, Project Manager, NRW
Management Team members and NRW Action Team members from FCTWB, as mentioned above.

(2) Provision of the Project Offices and Facilities

FCTWB provided project office equipped with air conditioner, water dispenser, refrigerator and etc. for
the JICA Expert Team in the Headquarters, and also bore expenses including utility costs necessary for
the implementation of the Project. However, the JICA Expert Team suffered from frequent power
outages and FCTWB faced a difficulty in procurement of fuel due to scarcity of counterpart fund, so
JICA procured a generator for the Project office in the Headquarters.

(3) Chamber Construction for Bulk Meters

Chambers for bulk meters were partially constructed by local contractors outsourced by FCTWB,
however, the construction was suspended due to non-release of counterpart fund. Therefore, the Nigerian
side requested the Japanese side to take over the construction in the 4% JCC meeting, refer to details in
Section 3.2.1 (1).

® Commencement of works: January 2016 (The Japanese side took over works in October 2016)
® Completion of works: December 2016
® Operation: Started in December 2016

(4) Chamber Construction for PMA

Chambers for PMA were constructed by local contractors outsourced by FCTWB. Refer to details in
Section 3.2.2 (6).

® Commencement of works: November 2015
® Progress: 90% (including electrical works, installation of flow-meter and valves)
® Operation: Started except for a chamber in PMA of Garki |

(5) Other Expenses

FCTWB dealt with customs clearance of equipment from Japan and assisted the JICA Expert Team to
obtain temporary stay permission, but had faced difficulty due to non-release of counterpart fund.

3.2 Activities of the Project
3.2.1 Activities for Output-1
(1) Install bulk meters to water treatment plants 1 and 2 (Activity 1-1)

Bulk meters aim to measuring total inflow (system input volume) and then analysing water balance in
the entire FCTWB’s water supply system.

The Project Team and the JICA Expert Team examined the position on the existing transmission
pipelines for bulk meters (ultrasonic flow-meters) which were installed at the outlets of Lower Usuma
water treatment plant. Figure 3.2-1 shows approximate locations of the chambers for housing bulk
meters.
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Figure 3.2-1: Location of Bulk Meters

There are four transmission mains at the outlets of Lower Usuma water treatment plant. Each
transmission main from No.1 to No.4 is to convey water to the following tanks:

® No.l: Transmission Main (DN600mm) to Tank Bwari

® No.2: Transmission Main (DN1500mm) to Tank 2 & 5 series

® No.3: Transmission Main (DN1500mm) to Tank 3 & 4 series

® No.4: Transmission Main (DN1200mm) to Tank Kubwa, Airport and Gwako series

Figure 3.2-2 shows schematic of chambers for bulk meters and electric cable layout. Electric signal is
transferred to a data logger installed in the existing operation house.

3-7
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Lower Usuma Treatment Works Operation
i (Phase 1 & 2) I |
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Figure 3.2-2: Schematic of Chambers for Bulk Meters and Electric Cable Layout

Structure designing of chambers as well as specifying equipment such as ultra-sonic flow meters and
data logger were completed (refer to Table 3.2-1). Drawings of chambers and conceptual diagram of
installation of ultrasonic flow-meter, cable, and cabinet box are shown in Annex 11.

Table 3.2-1: List of Procurement for Activity 1-1

No Item Qty. Procured by Procured in Status

1 Ultrasonic Flow-meter 4 JICA Japan Procured and handed
(stationary) over

2 | Data logger (stationary) 1 JICA Japan Ditto

3 | Chamber Construction 4 FCTWB Nigeria Under construction

Four (4) bulk meters with a data logger were procured by JICA and handed over to FCTWB.

Chambers for bulk meters were partially constructed by local contractors outsourced by FCTWB, but
the construction was suspended due to non-release of counterpart fund. In response to request by the
Nigerian side in the 4™ JCC meeting, JICA took over the construction in October 2016. The construction
of the chambers were completed in December 2016. Afterward, four bulk flow meters with a logger
were installed by the Project.

3-8
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Ultra-sonic flow-meter (Line Bwari, Dia. 600mm) Main Units, Logger and Breaker Box

Line 2 Line 1
Kubwa (To Tank 384) (To Tank 2&5)

s :
Chamber (Line 1&2 and Kubwa) Chamber (Line Bwari)
Figure 3.2-3: Bulk Flow-meters, Chambers and Cables

(2) Measure/estimate water production of water treatment plants 1, 2, 3 and 4 (Activity
1-2)

After the completion of Activity 1-1, the Project Team were supposed to measure water production
(inflow to the whole water supply system) by reading of bulk meters. However, the Project identified
that interference of water flow at the connection point from water treatment plants No.3&4 at the
upstream of bulk flow-meters had caused inadequate water flow into the water supply system. Also, this
had led to the situation that water demand surpasses supply, then this had caused non full flow of water
in pipelines, data deficiency and overflow from clear water tanks of water treatment plant No.3&4.

Through series of discussion with FCDA, FCTWB and the Project Team with advisory support from
the JICA Expert Team, the Nigerian Side relocated the connection point in May 2018 (refer to Annex
12). The Project Team confirmed improvement in situation by the fact that overflow had decreased
drastically from 150,000m?/day to 7,000m?/day approximately (refer to Figure 3.2-4). This corresponds
to NRW reduction of 143,000m*/day and can bring increase in revenue of 4.6 billion Naira per year to
FCTWB (143,000 m*/day x N90/m3 for both domestic and commercial customers x 30days x 12months).

FCTWB will be able to gain NGN380million monthly (NGN4.6billion yearly).

Accordingly, the Project Team measured/estimated inflow to the whole water supply system by using
the recorded data. Refer to Section 3.2.1 (5) for details.

As of the end of the Project, FCTWB has tried to solve non-recording of the bulk meter along Line 1
(Tanks 2 and 5), which seems to be due to malfunction of sensor.
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‘Jl" A

FieI Discussion with FCDA Relocation of Connection Point '

Changes of Overflow by Relocation of Connection Point (Overflow as NRW)

Before: 25t September 2017 After: 30t August 2018
a. |Drain Distance: 16.8|m a. |Drain Distance: 12.8|m
p, |Vime (average for = (4.745+4.825)2 4.78s |, | Vime (average for = (15.635+11.935+12.175)/3 13.24]s
twice): twice):
c. [Flow Velocity:  [a. /b. = 16.8m/4.785 3.51|mis c. |Flow Velocity: [a./b. = 12.8m/13.24s 0.97|m's
c. |Flow Area: See the below =1.63mx 0.30m 0.49|m’ e. |Flow Area: See the below =1.63mx 0.05m 0.08|m*
f. |Flow Rate: c.xe. =3.51mx0.49m’ 1.72|m's f. |Flow Rate: c.xe. =0.97n7s x 0.08m” 0.08|m’/s
o [Dito (hourly) £ x 60 x 60 = 1.72m¥s X 60 x 60 6,192|m’/hour o |Ditto (hourly)  |£.x60 x 60 = 0.08ms x 60 x 60 288 |m/hour
h. [Ditto (Daily)  |g x 24hrs = 6192m’/hrs x 24hrs 148,608 |m’/day h. |Ditto (Daily) g X 24hrs = 288m’/hrs x 24hrs 6,912|m’/day
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=] =
1.63m 1.63m
Current Water 40% of Design | 3 Current Water
i |Productionat | Capacity of Phase|_ (240:000m7day + 192,000 (1day i, |Production at 150,000 (1/day
Phase 3&4: 384 240,000'/day)) x 40% Phase 3&4:
Percentage of 3 Percentage of |
. . =148, =
j. |Wasted Water  |h./i. 8 608‘"‘ /day/ 77.4]% . |Wasted Water ~|h. /i. 6,912m Qday/ 4.6|%
Flow Rate: 192,000m’/day Flow Rate: 150,000m’/day

(3) Tally the above water production data/estimation (Activity 1-3)

After the completion of Activity 1-2, the Project Team tallied inflow to the whole water supply system
by using the measured/estimated inflow data. Refer to Section 3.2.1 (5) for details.

(4) Calculate the water consumption based on the billing data (Activity 1-4)

It was revealed that a considerable number of return bills exist in billing system of FCTWB, which
definitely make analysis inaccurate. Commerce Department has not figured out the actual figure of
quantity of existing return bills, but estimated them about 6,600 according to relevant staff. FCTWB has
been aware of them for years, nonetheless, has never dealt with and then has kept on issuing the bills to
be returned eventually.

Return bills mean the bills which are supposed to be eliminated or deactivated but have not been done,
then have resulted in being returned or not delivered. A main cause is negligence of duty in FCTWB,
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but the reasons why return bills have remained are:

Return Bills

® In spite of conversion of meter types including flat-rate, duplicated customer accounts have
remained. One of them is billed properly, while another becomes a return bill.

® In spite of address modification or re-subscription, old customer accounts have remained.

® In spite of move of customers or their displacement/demolition by the Government, uninhabited
customer accounts have remained.

® As long as these bills have remained, the existing billing system keeps on issuing the bills by
automated estimating programme, regardless of meter reading

Consequently, the Project made a decision to suspend discussion about upgrading of the billing system
to calculate the monthly water consumption until FCTWB takes actions.

FCTWRB identified about 4,800 return bills in the existing billing system and eliminated or deactivated
some of them. In response to this, specification of upgrading of billing system was finalized (refer to
Table 3.2-2 and 3.2-3) and then the JICA Expert Team outsourced implementation of the upgrading to a
system engineering consultant between September and December 2016 (refer to Annex 13).

However, after the completion, the Project Team had faced a number of system’s bug, which were solved
by the consultant eventually, and also spent a large amount of time for both zonal coding for water
distribution management and PMA coding for PMA monitoring.

Table 3.2-2: Technical Specifications for Upgrading of Billing System

Item Description
General ¢ Implement system-wide web-browser based modern and user-friendly interface.
Requirements e Implement functions to allow flexible retrieval, sorting and extraction of data by any
attributes.

¢ Create input boxes to allow comments in the application lifecycle.

¢ Implement flexible and fast search routine using any attribute of choice.

e Optimize system to allow fast retrieval of large amounts of data.

Billing e Implement automated validation function to prompt alerts whenever irregular,
questionable and abnormal values are detected compared to past consumptions or a
pre-set range of consumption and also large outstanding balances as well.

¢ Implement function to allow optional estimated billing.

¢ Implement function to allow exclusion of customer from billing.

¢ Migrate billing history to the new database.

e Optimize billing module to accurately use meter readings for bill computation.

e Optimize metering module to allow automated removal of estimated bills when meter
readings are captured for past months.

Metering o Create tunnels for integrating handheld metering for future implementation.

e Optimize meter reading capture module to accurately integrate meter readings with
billing functions.

e Optimize meter editing module to become more user friendly.

o Migrate meter reading history to the new database

Revenue e Create interface to allow automated and accurate distribution of payments from
suspense account to individual customer accounts.

o Automate transfer of e-payments from payment provider into the billing database.

o Migrate payment history to the new database.

Audit e Implement interface to allow validation of payments (e-Payments included) before
posting into individual customer accounts.

Customer e Optimize account number assignment during customer creation to eliminate arbitrary

Management values and duplicates.

e Optimize customer editing module to become more user friendly.

o Add new data entry attributes such as zones (may not be included in the bill print out)
Reports ¢ Implement functions to allow flexible retrieval, sorting and extraction of data by any
attributes.
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ltem

Description

Data reporting and exports should include both Naira value and water volume (cubic
meter).
Create new report templates.

Security

Implement global standards security system with emphasis on validation, encryption,
“bug” tracking and potential threats ensuring a secure and hack-free system.
Implement role based authorization.

Create admin module for easy management of users and their associated system roles.

Hardware

Refer to the following table

Platform Software

Refer to the following table

Services

Setup the new servers within an enterprise architecture.

Install and configure new software and necessary components on the FCTWB billing
servers.

Set up of six (6) sets of computer workstation with interconnectivity to the FCTWB
domain.

Training

Conduct a five day training of system administrators and operators on use of new
software.
Create user manuals (one (1) soft copy and two (2) hard copies)

Maintenance

Maintain system for two (2) years after deployment.

Source: Project Team

Table 3.2-3: Equipment for Upgrading of Billing System

Category Cost ltems Description Qty. Unit
Computer Server HP ProLiant DL560 Gen8 E5-4603v2 2P
Server Infrastructure P . 32GB-R Hot Plug SFF 1200W RPS Server 3 unit
and Accessories .
Enterprise Server
High-end Computer . .
Computers . HP HPE h8ge series, 8GB HDD, 1TB RAM 6 unit
Workstations
Platform Software Operating System Microsoft Windows Server 2012 R2 3 license
Microsoft SQL Microsoft SQL Server 2014 Standard .
Platform Software " . 1 license
Server Edition (1 processor license)
Custom Enterprise Automated Billing Custom Automated Billing Application 1 license
Software Application (Active-PUMA 1.0 Upgrade)
Custom Automated Billing Application
Custom Enterprise Automated Billing (Merging of upgraded Active-PUMA 1.0 1 license
Software Application and Active-PUMA 3.0 into one common
platform)
Implementation, Existing and new data integration (millions
Integration and Data Integration of payment, bill, meter reading and 1 lot
Deployment customer records)
. Tra.un.mg, Capacity Five day training of system administrators
Training Building and 5 day
and operators on use of new software
Refreshment

Source: Project Team

(5) Calculate NRW ratio of the service area of FCTWB using the results obtained from

Activity 1-3 and 1-4 (Activity 1-5)

By using the results, particularly system input volume and billed water consumption obtained from
Activity 1-3 and 1-4, the Project calculated NRW and ratio of the whole service area of FCTWB,
distribution zones and Pilot Metering Areas (PMA). Table 3.2-4 shows results.

1) How to Calculate/Estimate NRW Ratio
Firstly, the Project measured/estimated “A. System Input Volume”
Secondary, the Project Team calculated/estimated “Water Consumed: Revenue Water” by three ways:

“B. Straightforward/As-it-is Estimation” of water consumed: revenue water
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Metered Billed Water Consumed + (Flat-Rate/Estimate Billed Amount / Unit Price)
*By applying unit price for domestic: N80/m? or commercial: N150/m?

- “C. Metered Average-based Estimation” of water consumed: revenue water
Metered Billed Water Consumed + (Number of Flat-Rate/Estimate Customer x Average Metered
Billed Water Consumed per customer)
*Domestic and commercial respectively

- The lower one between B and C, “D. Lower water consumed: revenue water”

Thirdly, the Project Team calculated/estimated NRW and ratio from the above ways, “E, F and G”,
among which the Project Team suggests adopting “G”.

2) Review of Figures

These figures could be calculated/estimated at the end of the Project because of non-full flow of water
and malfunctioning of bulk, zonal and PMA meters, as well as delay in zonal/PMA coding of customers
in billing system. Therefore, for example, the NRW ratio of the bulk total (the whole system) as monthly
data “52.8%” were not used in the medium-term strategic plan on NRW reduction, which applied
“48.3%" as an baseline and annual data.

The difference between the estimate water production “0.34 million m*/day” in 2017 (refer to Table 1.4-
4) and system input volume of the total bulk “0.28 million m*/day (6.84 million m*/month)” is “0.16
million m*/day”, which is nearly equal to “0.14 million m*/day”, the reduced overflow from clear water
tanks of water treatment plant No.3&#4 (refer to Section 3.2.1(2)). This can be a proof of a big impact by the
Project.

It is necessary for FCTWB to continue monitoring NRW periodically, to accumulate and study them,
also utilized them for the implementation of the medium-term strategic plan on NRW reduction.

Regarding some minus figures or ratios, the Project Team concluded these may have happened because
of the automated estimate bills for “B. Straightforward/As-it-is Estimation” which often create a large
billed amount, and also because of the large metered average consumption particularly from major
consumers for “C. Metered Average-based Estimation”.

Difference of the system input volumes between the bulk total (6.84 million m*/month) and the zonal
total (6.73 million m*/month) is 0.11 million m*month (1.6%), which corresponds to NRW along
transmission mains and at reservoirs (tanks), however this looks a quite small. As FCTWB has observed
actually leaks and burst unauthorized unmetered consumption or illegal connections along transmission
mains, FCTWB should make complete survey and study NRW along transmission mains and reservoirs
as an activity included in the medium-term strategic plan on NRW reduction.

The Project Team concluded the reason why NRW ratios in PMAs are higher than pilot project results
(Gudu 20.4% to E:27.0% or F:28.0%, Jabi 30.9% to E:66.0% or F:85.8%, Garki I 34.7% to E:52.9% or
F:64.0%) are differences in timeframe, and revenue water from meter reading directly or from billing
system. Specifically, in the pilot projects (Activities for Output 2), PMA meter reading and customer
meter reading were based on field data and conducted in the short interval (e.g. 7 days in principle). On
the other hand, in Activity 1-5, those in calculation/estimation were based on billing system data
including estimate bills and conducted in the long interval (currently several months). In the billing
system, the Project Team actually observed both Jabi and Garki I PMAs have a lot of estimate bills in
August 2018 billing cycle (Jabi: approx. 200 estimate bills in 600 total bills, and Garki I: approx. 180
estimate bills in 450 total bills).

It is necessary for FCTWB to update customer data and ensure meter reading to calculate NRW ratio for
PMA accurately as an urgent issue.
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(6) Install zonal meters, water pressure sensor and pilot remote monitoring (telemetry)
system (Activity 1-6)

Through site visit and observation, the Project Team and the JICA Expert Team confirmed the locations

along outlet pipelines from tanks, at which the zonal meters (ultrasonic type) are installed.

As shown in Figure 3.2-5 and Table 3.2-5, the Project Team and the JICA Expert Team designed 14
zonal meters with data loggers at the outlet from 13 tanks, two (2) pilot telemetry systems, 13 solar
power systems and eight (8) chambers to be newly constructed for housing zonal meters.

Ultrasonic Flowmeter

at LUD WTP as original plan : Chambers constructed in this
‘E project
Ultrasonic Flow-meter installed War c°||ege
in zones (14Nr.) LUD WTP
Bwari .( : )..l I
Existing Pump Stations |—| Ushapa
Telemetry systems (2Nr.) ® @@@ @

Solar (140VA) with Panel of
1.1kW (8Nr.)

Solar (140VA) with Panel of | Kubwa | —
1.6kW (2Nr.) A B L
Solar (170VA) with Panel of 1.3kW @ [‘E&_‘J_ﬂ} Lo @ ! Katampe Ext. |

(3Nr) v l;gf’“);
| Kubwa I l—h@
Jabi, Utako, | Maitama A6 I

Airport etc.

ICHONO)

& ﬁ@r@

E@ Maitama A5,

== Wouse |, etc.
Gudu,
Doboyi, etc. Garki I,
Garki ll, etc.
e

<) B

—@ s |
Gwagwalada . Karu, Nyanya

Figure 3.2-5: Schematic of Location of Zonal Meters, Telemetry, Solar System and Chambers

Table 3.2-5: List of Procurement for Activity 1-6

No Iltem Qty. Procured by Procured in
1 Ultrasonic Flow-meter (stationary) 14 JICA Japan

2 | Data Logger (stationary) 13 JICA Japan

3 | Data Logger (portable) 2 JICA Japan

4 | Telemetry System 2 JICA Japan

5 | Solar Power System 13 JICA Nigeria

6 | Chamber Construction 8 JICA Nigeria

Source: Project Team
Aims, design criteria and basic specifications of equipment to be procured for this activity are as follow:
1) Zonal Meter (Ultrasonic type)

Zonal meters aim to measure the distributed flow from the specific reservoirs to each water distribution
zone. The measured flow data is recorded in data logger and utilized to analyze water balance by zone
and to examine or prioritize whether FCTWB has to take an urgent action including NRW reduction
activities in particular zone.

The following conditions were applied for designing locations of zonal meter:

® Ultrasonic type in principle to avoid cutting pipe then disrupting water supply
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® To focus on only distribution pipelines from service reservoir supplying water to users
® To exclude distribution pipelines between two service reservoirs, and also service pipes connected
directly to transmission mains (e.g. War College by D150mm)
® Zonal meters are installed inside the existing operation houses in principle, but if not appropriate
situation or enough space, construction of new chambers is proposed.

As a design standard of ultrasonic flow-meter as zonal meter, manufacturer stipulates in principle that
the flow-meter is supposed to be installed at 10D (10 x pipe diameter) or more away from bend, junction
and reducer on the upstream side of the flow-meter and also at 5D (5 x pipe diameter) or more on the
downstream side. If the above requirements are met, zonal meter can be installed inside the existing
operation house. But if not like inadequate space, the Project constructs new chamber.

The Project Team and the JICA Expert Team visited 21 candidate locations to check conditions for zonal
meter installation. Table 3.2-6 shows 14 proposed locations of zonal meter installation and different
cases of actual situation.

Table 3.2-6: Location of Zonal Meter Installation

Proposed Location of Zonal Meter Case of Actual Situation Meter Housing

Tank 3, 4 and 4.1 3 A. 10D or more from zonal meter to bend, Existing

etc. on the upstream side operation house
Tank Bwari and Airport 2 B. 5D or more but less than 10D from zonal | Existing

meter to bend, etc. on the upstream side | operation house
Tank 2,3.1,3.2,4.1.1,4.2, 9 C. Less than 5D from zonal meter to bend, Chamber to be
5, Kubwa and Gwako (*Two etc. on the upstream side newly
meters in Tank2) constructed
Remarks

® Zonal meters should be installed preferably inside the existing operation house to avoid construction of new
chamber associated with additional cost. However, position of zonal meter is subject to space and
conditions along outlet pipe in the existing operation house. Actually, not all situations of 14 proposed
locations can meet the requirements of installation of ultrasonic flow-meter.

® |n order to reduce the cost of chamber construction, the Project mitigates a design standard technically.
Case “B” is a one considering mitigation (from 10D to 5D) of distance from zonal meter to bend, junction
and reducer on the upstream side of the meter.

® |[f distance on the upstream side of zonal meter is shortened from 10D to 5D, error of flow measurement is
about 3.5%. The Project regards this mitigation as acceptable. Just for reference, this is lower than error of
data input of pipe thickness (3.9% in 1.0mm).

Source: Project Team

2) Pilot Telemetry System

Telemetry system enables FCTWB to take prompt actions for the unexpected accident and to make more
efficient in NRW reduction through real-time transmission of flow data of the selected zonal meter to
central monitoring room to be located in headquarters of FCTWB and monitoring of the flow data.

In addition, the lessons learned from the pilot telemetry system will be utilized for expansion of the
system to the other zones in the future.

Pilot telemetry system has two main components:
a) Central Monitoring System

Central monitoring system consists of six items, which are (a) monitoring software for data acquisition
(Water flow), (b) personal computer, (c) monitor, (d) printer, I uninterruptible power system and (f)
external antenna. The above system was installed in a particular room of FCTWB Headquarters.
Specification of monitoring system is summarized in Table 3-2-7.
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Table 3.2-7: Specification of Monitoring System

No. Item Specification
1 Hardware Power Source: AC230V, 1-Phase, 50Hz
OS :Windows 7 or equivalent operating system
1-1 Personal Computer for Central | CPU : Intel Core i3-6100 or equivalent
Monitoring RAM : More than 4 G
HDD : More than 500 GB
1-2 Monitor 20 inch or more
1-3 Printer A4 Printer
1-4 External Antenna Large type
2 Software
Software Functions;
21 Monitoring Software Program for Collection Monitoring

Spreadsheet for Data Collection
Alarm System

Source: Project Team

b) Telemetry System

Telemetry system mainly consists of telemeter main unit, housing board and antenna. The telemetry
systems were installed at service reservoirs “Tank No.3” and “Tank No.4” selected by the Project Team
considering the site location in the central area “Phase-1” of FCC. Specification of the system is
summarized in Table 3.2-8.

Table 3.2-8: Specification of Telemetry System

No. Item Specification
1 Box Power Source : AC230V, 1-Phase, 50Hz
(Equipment Storage Panel) | Dimension : Approx.400Wx 1050H x 250mmD

2 | Main Unit Circuit Breaker : 2P2E 30AF/5AT

Arrester : AC230V, DC24V

(Power and Signal Line)

Comm. Device : SMS (Short Messaging Service)

3 | Antenna Small type

Source: Project Team

There are two methods of data transmission from telemetry system to the central monitoring system:
“wired method” and “wireless method”. Each of them has two aspects: “private line or encryption
system” and “general telecommunication line”. Table 3.2-9 shows their features.

The Project regards the data to be obtained, water flow rate as not highly-confidential information.
Therefore, in consideration of the features and security issues such as vandalism or theft of wired line,
the Project adopted “wireless method”.

Table 3.2-9: Features of Methods of Data Transmission

System Wired Method Wireless Method
ltems . ‘ Gen. Telecom. Encryption Gen. Telecom.
Method Private Line Line System Line
Security High Low Relatively High Low
Cost High Low High Low
Line Required
Required (Electric Pole — Not Required Not Required
Features Construct. Site)
o Required Required ; :
Facility (Line Terminal) (Line Terminal) Complicated Simple
Comm. . L
Speed Selectable Fixing Selectable Fixing
Evaluation Not good Not good Good Very Good

Source: Project Team

Also, through examination of features of two transmission systems: “analog digital conversion” and
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“short messaging service (SMS)” as shown Table 3.2-10, the Project adopted using “SMS” because of
lower cost of telecommunication and easy establishment and maintenance of the system.

Table 3.2-10: Features of Transmission System

System ltems Analogue Digital Conversion SMS
Transmitting by using conversion from | Allocating the analogue signal
Method analogue signal containing DC 4- containing DC 4 -20mA to particular
20mA to digital 8, 16 and 32bits flow rate in advance
Cprrespondlng Compatible for- all type analogue Only for predetermined data
Signal signal
Use Bandwidth Wide Narrow
Features Cost High Low
Facility Many Few
Maintenance Not Easy Easy
Comm. Speed Selectable Constant
Evaluation Not good Good

Source: Project Team

Finally, main components of the pilot telemetry system by location are as shown in Table 3.2-11.

Table 3.2-11: Installation Location of the System

Location System to be installed

(1) Central Monitoring System
(2) SMS Antenna
(3) SMS Transmitter/ Receiver

FCTWB HQs

(1) Telemetry System
(2) SMS Antenna
(3) SMS Transmitter/ Receiver

Service Reservoirs
(Tank No.3 and No.4)

Source: Project Team

3) Solar Power System
a) General Summary of Solar Power System

FCT (Abuja) is often not in good electrical power supply condition, and such power circumstance causes
voltage fluctuation. Furthermore, power failure often occurs. Power supply by solar power system is
therefore recommended aiming at stable data logging despite a presence of power network adjacent to
the installation points. As a main power source, solar power system can secure stable power supply to
zonal meters (ultrasonic type) for continuous measurement of flow data.

Regarding a battery, 12V battery is generally distributed in Abuja, and it is easy to procure it in
comparison with 24V battery. In addition, load capacity used is 140 to 170VA. Nominal voltage of
battery was therefore determined, taking into consideration the convenience of battery replacement.
Table 3.2-12 shows the characteristic of battery type and the evaluation result selecting 12V battery.

Table 3.2-12: Comparison Chart for the Battery Characteristic

Battery Type 12V Battery 24V Battery Serial Connection of 12V Battery (24V)
Itis easy to obtain since 12V Itis possible to reduce cable It is possible to reduce cable size.
Advantage battery is generally distributed in | size.
Abuja.
Cable size gets thick. Itis difficult to obtain in -There is concern about improper
comparison with 12V battery, connection.
DI due to distribution circumstances | -In order to avoid quick degradation of
isadvantage . , W :
in Abuja. battery capacity, it is required to connect
several batteries having same charge
and discharge characteristic.
Good Fair Fair
Use of 12V battery is appropriate | Considering the convenience Considering the O&M condition, it is not
Evaluation from the view point of 0&M activity, use of 24V battery | recommended to apply serial
marketability and O&M condition, | is not recommended. connections being concerned about
although cable size gets thick. capacity degradation.

Source: Project Team
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Considering the above conditions and specifications of equipment such as zonal meter (ultrasonic type)
with separate data logger and telemetry system, the Project Team members from Electro-mechanical
Unit of FCTWB and the JICA Expert Team finally specified solar power system as shown in Table 3.2-

13.

Table 3.2-13: Specification of Solar Power System

System Type-1 Type-2 Type-3
Specification | 140VA, 1.1kW "), DC12V 140VA, 1.6kW ™), DC12V 170VA, 1.3kW "), DC12V
[Battery] [Battery] [Battery]
Deep Cycle, DC12V Deep Cycle, DC12V Deep Cycle, DC12V
Four Units Six Units Five Units
[Charge Controller] [Charge Controller] [Charge Controller]
DC12V, Three Units DC12V, Four Units DC12V, Three Units
Control: Charge & Discharge Control: Charge & Discharge Control: Charge & Discharge
Charging Current: DC60A Charging Current: DC60A Charging Current: DC60A
Charge and Discharge System: Charge and Discharge System: Charge and Discharge System:
PWM (Pulse With Modulation PWM (Pulse With Modulation PWM (Pulse With Modulation control)
control) control) [DC/AC Inverter]
[DC/AC Inverter] [DC/AC Inverter] 500W Continuous Power,
500W Continuous Power, 500W Continuous Power, One Unit
One Unit One Unit Input Voltage: DC12V
Input Voltage: DC12V Input Voltage: DC12V Output Voltage: AC230V
Output Voltage: AC230V Output Voltage: AC230V [Switcher]
[Switcher] Changeover between Commercial and
Changeover between Commercial Solar Power,
and Solar Power, One Unit
One Unit
Service Tank 3.1,3.2,4.1,4.1.1,4.2, 5, Tank Bwari and Gwako Tank 2 Tank 3 and 4
Reservoir Kubwa and Airport
Power for One Ultrasonic Flow-meter and One Ultrasonic Flow-meter and Two Ultrasonic One Ultrasonic
Data Logger data Logger Flow-meters and Flow-meter, Data
data Logger Logger and One
Telemetry System
Qty. 8 2 1 2
Remarks Commercial power supply is Commercial power supply is not | Commercial Commercial
available, but not stable. available. power supply is power supply is
available, but not available, but not
stable. stable.

Source: Project Team

b) Required Power Capacity and Output of Solar Power System and Output of Solar
System

Calculation statement of required power capacity and output of solar power system is indicated in Annex
14.

4) Chamber Construction and Zonal Meter Installation

Designing of eight chambers for housing zonal meter was completed. Refer to the drawings of chambers
consisting of seven (7) types in Annex 14. Through discussions and site surveys considering workability
with ultrasonic flow-meter inside chamber, locations and design were confirmed and finalized by the
Project Team members of Pipeline Unit and Tank Unit and the JICA Expert Team.

Although some difficulties such as stagnant rain water were found, construction works of eight chambers
for housing zonal meter were implemented by a local contractor outsourced by the JICA Expert Team
from the middle of April 2016.

The Project Team members and the JICA Expert Team including local assistants supervised construction
works through visual inspection, measuring, photo recording of each work item, and evaluation of
concrete strength test results, etc. To ensure safety, they instructed the contractor to pay attention to
collapse of sidewall, to set up caution tape and wear helmet and boots.

Chamber construction and zonal meter installation were completed in October 2017.
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(7) Measure/estimate and collect data for water distribution management such as water
flow of zonal meters and water pressure (Activity 1-7)

The Project measured/estimated and collected data for water distribution management. Refer to Table
3.2-4 in Section 3.2.1 (5).

3.2.2 Activities for Output-2
(1) Preparel/revise procedures of pilot project

The following Figure 3.2-6 shows procedures of the pilot project in a PMA in terms of Distribution
aspects for physical loss (leakage) and Commerce aspects for commercial loss.

Distribution Commerce
Identification of PMAs and Selection of PMA for Pilot Project
L 4 L 4

Preparation of Drawing Customer Database
h 2 h 2
Design of PMA/SMAs for Pilot Project Implementation
L 4 L 4
Creation of PMA/SMAs Customer Listing and
(Flowmeter & Isolation Valves) Customer Survey (in necessary)
L 4 L 4
Baseline Survey/Analysis of NRW in PMA/SMAs (Before)
24hrs & Min. Night Flow Measurement, 1-week Meter Reading, Meter Error Test
Step Test (SMA) and lllegal Connection Survey
\ 4 \ 4
NRW Reduction Operations
Step Test (Line) Replacement of Faulty Meters, Meter
Leakage Detection Installation to Flat-Rate Customers,
Repair of Leaks Disconnection/Legalization of lllegal Connect.
\ 4 \ 4

Ex-Post Survey/Analysis of NRW in PMA/SMAs (After)
| 24hrs & Min. Night Flow Measurement | | 1-week Meter Reading |

Figure 3.2-6: Procedures of Pilot Project
(2) Review existing NRW reduction operations at each pilot Area Office (Activity 2-1)

NRW can be defined as: “the water which is produced at the costs but lost before reaching customers,
or but not used effectively”.

International Water Association (IWA) clarifies NRW by using water balance sheet as shown in Table
3.2-14, but FCTWB modifies it by adding “b. Billed Unmetered Consumption (Nominal Excess Use)”
as a component of NRW as shown in Table 3.2-15 in consideration of actual situation.
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Table 3.2-14: IWA’s Water Balance Sheet

Billed Authorized a. Billed Metered Consumption 1)
. Consumption b. Billed Unmetered Consumption | Revenue Water
Authorized
Consumption | npilled c. Unbilled Metered Consumption
Authorized d. Unbilled Unmetered
Consumption Consumption
System Commercial e. Unauthorized Consumption
Input (Apparent) f. Customer Metering
Volume Losses Inaccuracies and Data Handling 2)
(SIV) Errors Non-
ook - — Revenue Water
Water g. Leakage on Transmission NRW
Losses and/or Distribution Mains ( )

Physical (Real) h. Leakage and Overflows at

Losses Utility’s Storage Tanks

i. Leakage on Service
Connections up to Point of
Customer Use

Source: International Water Association

Table 3.2-15: FCTWB’s Water Balance Sheet

a. Billed Metered Consumption 1)
CB:iIIed Authorized [, Bjlled Unmetered Consumption Revenue Water
Authorized onsumption b. Billed Unmetered Consumption
uthorize . (Nominal Excess Use)
Consumption
Unbilled c. Unbilled Metered Consumption
éuthonze;j_ d. Unbilled Unmetered
onsumption Consumption
System , e. Unauthorized Consumption
Input Commercial )
Volume (Apparent) f. Customer Metering Non-
(SIV) Losses grarlgcrzsurames and Data Handling Revenue Water
— (NRW)
Water g. Leakage on Transmission
Losses and/or Distribution Mains
; h. Leakage and Overflows at
Physical (Real
Loé,ses ( ) Utility’s Storage Tanks
i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team

Various issues related to NRW to be addressed reside in FCTWB, and factors causing NRW exist
extensively in terms of both commercial and physical aspects.

Results of review of situation and existing NRW reduction operations in FCTWB by component in water
balance sheet are as follows. The numbering correspond to the above water balance sheet.

1) Revenue Water
a. Billed Metered Consumption

FCTWB has billed based on metered consumption as revenue water, however, it is not necessarily
properly-read consumption because of the following three factors: return bills, estimate bills and prepaid
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meters.

Return bills: A certain number of “return bills” in the billing system hampers accurate calculation of
revenue water, which have been generated automatically by estimating billing as a result of duplication
and lack of deactivation. FCTWB has not dealt with them properly in spite of moving, change in address
indication, conversion of meter type of customers. Hence, the return bills should be eliminated.

Estimate bills: Consumption includes one by “estimate bills” automatically-generated by billing
system namely “Puma” in case of unreadable or inaccessible meters and also zero consumption. A
certain number of estimate bills have been issued continuously in both conventional meter and
Automatic Meter Reading (AMR) meter. If the estimate billing repeats over a long period of time, a
large amount of gap between actual meter-read bill and estimate bill might happen then cause trouble
with customers.

Prepaid meters: Prepaid meters in some estates are categorized in this component. While the prepaid
meter system has an advantage of revenue increase financially, figuring out water consumption
physically is difficult because of system design and its independent feature from the billing system.

Consumption by the estimate billing and prepaid meters causes inaccurate calculation of revenue water
in specific interval for periodical monitoring. Therefore, the estimate billings should be reduced by
accurate meter reading, and the prepaid meters should be read and monitored separately from the system.

b. Billed Unmetered Consumption

Regardless of category such as domestic or commercial customers and major consumers such as hotel,
plaza, school, public tap, bulk selling and etc., FCTWB has a certain number of flat-rate customers and
consumers. As long as they consume water within the amount converted by dividing flat rate by unit
price (N80 for domestic customers and N150 for commercial customers or major consumers), this
category has no particular problem.

2) Non-Revenue Water (NRW)
b. Billed Unmetered Consumption (Nominal Excess Use)

If flat-rate domestic or commercial customers and major consumers consume water more than the
amount converted by dividing flat rate by unit price, it is categorized as nominal excess use, a component
of NRW in FCTWB.

c. Unbilled Metered Consumption
In principle, no cases exist in FCTWB.
d. Unbilled Unmetered Consumption

Water for maintenance of pipelines such as pipe cleaning by FCTWB as well as water extraction for
emergent fire-fighting are categorized here, but they are not recurring consumption. These water
consumption should be treated as Unbilled Metered Consumption by installing meter and reading.

Water discharging from washout or air valves along transmission or distribution mains for breaking
water pressure is considerable consumption by FCTWB. Also, water supply to FCTWB staff quarters is
exempt from billing as welfare. These should be metered and recorded.

Other than these cases, as mentioned in the above b) Billed Unmetered Consumption (Nominal Excess
use), the excess use by flat-rate customers or major consumers is categorized here and should be
captured then prevented by installing water meters. About 7,000 customers or major consumers remain
in flat-rate ones.

e. Unauthorized Consumption

Illegal connections to air valves and drain/washout valves along transmission mains have been
sometimes found out when the FCTWB does maintenance.

In distribution network, illegal connection or tampering, for example, bypass connection by customer
to avoid meter-read consumption or direct connection by non-customer, is identified as unauthorized
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consumption in FCTWB. Nevertheless, efficient countermeasures have not been taken systematically

and actively. Track record of billed consumption and numbers of customers are useful to identify
irregularity.

Moreover, customers of flat-rate, AMR meter and prepaid meter are not monitored physically due to
their conditions or product features, which may lead to illegal connection or tampering.

f. Customer Metering Inaccuracies and Data Handling Errors

FCTWB does not have only equipment or laboratory to test customer meters but also meter
standardization. Particularly, the deteriorated meters which gets worse in accuracy, are supposed to be
replaced with new ones by Metering Unit, but replacement has not been regulated in FCTWB. It is
generally said that customer metering accuracy differs from meter type and product quality.

Data handling errors may arise in the manual process such as meter reading and writing in memo paper
in the field, transcription to reading form in the office and then data entry to billing system.

g. Leakage on Transmission and/or Distribution Mains

FCTWB and Area Offices do not have equipment and skilled staff for leakage detection, and especially
Area Offices are not equipped for prompt and smooth repair of leaks due to lack of logistics and material
stock.

Pipeline Unit of the Headquarters is in charge of transmission and distribution mains or network of
diameter 300mm or more. Whenever obviously-visible considerable leaks and pipe bursts occur along
the mains or someone reports, Pipeline Unit repairs them.

Area Offices take care of distribution network of less than diameter 300mm. Same as the above,
whenever obviously-visible considerable leaks and pipe bursts occur along the pipelines or someone
reports, Area Offices repairs them.

h. Leakage and Overflows at Utility’s Storage Tanks

Overflow from clear water tanks of water treatment plants [1I&IV had been observed frequently, with
which FCDA coped by interconnection relocation of outlet pipelines. Some distribution tanks have
constant leak which is inconsiderable unless amount of leak is severe.

i. Leakage on Service Connections up to Point of Customer Use

Area Offices in charge of service connections (service pipes from branches along distribution network
to water meters) do not have equipment and skilled staff for leakage detection, and they are not equipped
for prompt and smooth repair of leaks due to lack of logistics and material stock.

Whenever obviously-visible considerable leaks and pipe bursts occur along the pipelines or someone
reports, Area Offices repairs them. However, repair is not always appropriate in quality.

A, - \,‘5;' cA
Leak from Distribution Pipe
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RS .\‘3“; W A 5
Leak from Service Pipe Fittings Overflow from WaterTreatment Platn 11&IV
Figure 3.2-7: Non-Revenue Water of FCTWB

(3) Conduct capacity assessment of the relevant staff of each pilot Area Office (Activity
2-2)

As described below in “Chapter 2 Capacity Assessment and Capacity Development Plan”, the Project
conducted capacity assessment of the relevant staff of each pilot Area Office. Refer to Chapter 2 and
Annex 7.

(4) ldentify and select a Pilot Metering Area (PMA) for each pilot Area Office based on
the selection criteria of PMA(*3) (Activity 2-3)

Three PMAs were selected for conducting NRW reduction operations in the areas of which three pilot
Area Offices of FCTWB are in charge, namely Gudu, Jabi and Garki L.

1) Definition of Pilot Metering Area

Pilot Metering Area (PMA) is defined as District Metered Area (DMA) in the Project, which is a discrete
area of distribution networks.

2) Selection of Pilot Metering Areas

The Project created some to-be PMAs prior to selection of a PMA in each pilot Area Offices, then
selected three PMAs based on the following criteria shown in Table 3.2-16:

Table 3.2-16: Selection Criteria of PMA

No. Criteria Reasons that Criterion were selected Weighting Factor (%)
1 | Safety conditions To secure safety of thg Pr.OJeCt T_egr_n 35
members and experts in field activities
2 | Leakage frequency To secure impact of NRW reduction 30
operations
Availability of network | To secure work efficiency and accuracy of
3 ) . 15
drawings and data data analysis
4 | No. of customers To secure impact of NRW reduction 10
operations
5 Ease in flow To prioritize easy flow measurement 5
measurement
6 | Customer meter type To learn the differences among customer 5
meter types
Total 100

Source: Project Team

As shown in Table 3.2-17, eight to-be PMAs were scored by the above criteria, and then the one with
the highest point in each pilot Area Office was selected as a PMA.
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The selected PMAs are as follows and their locations are shown in Figure 3.2-8.

Project Final Report

® Gudu Area Office
® Jabi Area Office
® Garki | Area Office

Selected Three PMAs for Pilot Project

: Prince & Princess
: Jabi (the whole area)
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Figure 3.2-8: Location of Pilot Metering Areas

3) Modification of Isolation and Design of PMA

Through field confirmation of actual pipeline route and conditions of distribution networks, location
and functionality of isolation valves, the Project was forced to modify isolation and design of PMAs
such as installation points of flow-meter.

(5) Prepare/update distribution network drawings for each PMA (Activity 2-4)

For pilot projects in three PMAs, due to defective drawing management, limited GIS development and
organizational weakness in GIS, FCTWB does not have any as-built-drawings and GIS base maps of
Gudu PMA and Jabi PMA located in the Phase-2 development area. Meanwhile, FCTWB has the
existing GIS base map of Garki I PMA located in the Phase-1 development area, but less-accurate data
was found out through the activity. Therefore, the Project took the following procedures to prepare and
update distribution network drawings:
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GIS Unit prints out the satellite images of three PMAs from the existing GIS database.

Each pilot Area Office makes a sketch of existing distribution network pipelines, valves, fire
hydrants etc. and then describes data such as pipe size, material on the satellite images.

GIS Unit inputs the obtained sketch and data to the existing GIS database.

GIS Unit prints out GIS maps and confirms them with Pipeline Unit and pilot Area Offices.

GIS Unit modifies and updates the GIS data.

GIS Unit collects the actual positions of valves and fire hydrants, etc. by using GPS terminal in
the field.

GIS Unit modifies and updates the GIS data.

GIS Unit prints out the GIS maps and feeds back them to Pipeline Unit and pilot Area Offices.
If any wrong information, changes or additional information, Pipeline Unit and pilot Area Offices
share them with GIS Unit.

GIS Unit collects the actual positions of them in the field.

GIS Unit modifies and updates the GIS data.

GIS Unit prints out the GIS maps and feeds back them to Pipeline Unit and pilot Area Offices.
GIS Unit, Pipeline Unit and pilot Area Offices repeat 9) to 12).

e g
- S "

Field Survey by using GPS Terminal ’ Completion of GIS Map

Figure 3.2-9: Activities for GIS Map

3-27



The Federal Capital Territory Reduction of Non-Revenue Water Project

in Federal Republic of Nigeria

Project Final Report

Prior to the activity, the JICA Expert Team carried out a series of lectures on GIS to relevant Project

Team members of the headquarters and three pilot Area Offices. The lectures include basic concept and

convenience of GIS, how to utilize GIS and introduction of the case of Yokohama Waterworks Bureau

such as map book and mapping system by using video data as an effective training tool to promote much
more practical understating of GIS.

Through discussions among the Project Team members, the grid system of 1,000m x 1,000m covering
the whole water supply system of FCTWB was newly created (Minna Geodetic Datum, Printing Scale:
1/2,000 in A1 paper) and preparation of “Pipeline Map Book™ was proposed (2,000m x 3,000m, Printing
Scale: 1/10,000 in A3 paper) in consideration for practicality. The created A1 maps were bound to A4,
carried to the sites and will have been utilized for site survey, etc.

A1 Index Map On-site Utilition of A1 Map
Figure 3.2-10: A1 Maps

In addition, in order to enhance practical ability of GIS-related staff of FCTWB, the Project conducted
GIS training covering introduction to GIS, basics of software “GeoMedia Essentials” and “ArcGIS” by
local company outsourced by the JICA Expert Team in Abuja for seven working days from 239
November to 1% December 2015 (refer to Section 3.1.1 (7)).

Drawings of three (3) PMAs were prepared and have been updated as a trial case of Pipeline Map Book
of FCTWB. Issue of AGIS security, which has hindered data import/export, sharing and analysis, was
taken to Permanent Secretary of FCTA and then both AGIS and FCTWB started communication at the
working level to solve the issue.

For the extension of activities in PMAs to the whole area of FCTWB, GIS Unit started the process of
‘a.” to ‘m.” above for all Area Offices. Satellite images of the whole areas of FCTWB were prepared for
each Area Office and making a sketch of pipeline information were requested to them, successively
submitted from some Area Offices and the input work to GIS is progressing.

(6) Design and create PMA/SMAs. (Activity 2-5, 2-6, 2-7 and 2-8)
1) Common Concept and Methodology among Three PMAs and SMAs

This section covers the following activities:
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® Design PMA and SMAs for pilot project implementation.

® Install water flow-meters to each PMA and measure in/outflows monthly. (Activity 2-5)
® Zone each PMA into Sub Metering Areas (SMA). (Activity 2-6)

@ |solate a SMA by installing valves. (Activity 2-7)

@ Update the distribution network drawings for each SMA. (Activity 2-8)

PMA/SMAs in three pilot Area Offices were designed and created as follows:

2)
°

Preferably, each PMA has one water inlet point and no outlet points. If any multiple inlet points
exist, those points except for one are expected to be closed permanently. If any outlet points exist
and they cannot be closed, outlet flow-meter is installed in addition to inlet flow-meter as PMA
meters.

PMA is divided into several, for example two to four SMAs according to scale of the PMA,
distribution network configuration and location of valves.

Chamber for PMA meter should have enough space to set a portable ultrasonic flow-meter.

A valve is supposed to exist or be installed with chamber having enough space to set a portable
ultrasonic flow-meter at an inlet point of each SMA. If any difficulties, pipeline at the point should
be exposed for temporary measurement.

If it is impossible to close the outlet point of SMA as an inlet point to outside of PMA, a flow-meter
should be installed and read. And chamber having enough space to set a portable ultrasonic flow-
meter should be constructed. If any difficulties, pipeline at the point should be exposed for
temporary measurement.

Design and Creation of Gudu PMA/SMAs

There are six main streets called Drive in Gudu PMA “Prince & Princess” and two pipelines are
laid in parallel along the both sides of Drives 1, 3, 4, 5 and 6. No pipelines are laid in Drive 2.
Therefore, houses along Drive 2 get water from pipelines laid in Drives 1 and 3, but it is not clear
which houses get water from either pipeline of Drive 1 or one of Drive 3.

Therefore, Drives 1, 2 and 3 were allocated as SMA 1, meanwhile Drives 4, 5 and 6 were allocated
as SMA 2.

There were an existing flow-meter and a valve at the inlet point of PMA, but the flow-meter was
malfunctioning. Hence, the Project procured mechanical flow-meter (200mm) and its fittings, then
replaced the malfunctioning one (No.1) by the newly-procured one.

Also, the Project procured and replaced No.2, No.3 and No.5 valves and their fittings (150mm) to
create (isolate) SMAs.

Figure 3.2-11 shows Gudu PMA (Prince & Princess) and SMAs.
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Figure 3.2-11: Gudu PMA (Prince & Princess) and SMAs

3) Design and Creation of Jabi PMA/SMAs

There are three SMAs surrounding Jabi Lake. North-west area is SMA 1, north-east area is SMA 2
and south area along Ohafemi Awolowo Way is SMA 3.

A PMA meter at the inlet point was supposed to be installed in the upstream side of the branch to
SMA 1 by the original design based on information of FCTWB, but actually it was installed in the
downstream side. The Project was forced to change the location because depth of existing pipe at
the original inlet point was deeper than one recognized by FCTWB and there are no alternative
locations because of underground obstacles to retain concept of the original design. Then, SMA 1
became the area outside of monitoring of water flow into PMA in terms of network configuration.
As a result of the 4™ JCC meeting, SMA 1 was officially removed in order to avoid further delay
of the Project activities (Activity 2-8 to 2-16).

The Project procured two mechanical flow-meters as PMA meters at No.13 for inflow and No. 14
for outflow.

In addition, the Project procured valves for isolation at No. B, No. C, No. 1 and No. 2.

Figure 3.1-12 shows Jabi PMA and SMAs.
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Design and Creation of Garki | PMA/SMAs

The area along both J. S. Tarkar Street and Tafa Balewa Way across creek is SMA 1. The area along
J. S. Tarkar Street and located in the north side of creek is SMA 2. The area along Tafa Balewa Way
and located in the south side of creek is SMA 3.

SMA 2 was originally designed based on information from FCTWB that water flows into SMA 2
from J. S. Tarkar Street by closing isolation vale at No.11. However, the Project found out it
impossible because of discrepancy in actual water flow between one recognized by FCTWB at
design stage and another confirmed during installation of flow-meter and valves, and there are no
alternative ways to retain concept of the original design. Therefore, the western part of SMA 2
“SMA 2-1” separated from PMA, that is, SMA 2-1 supplied from the branch at No.11 became out
of monitoring of water flow into PMA.

As a result of the 4™ JCC meeting, SMA 2-1 was officially removed in order to avoid further delay
of the Project activities (Activity 2-8 to 2-16).

The Project procured an ultrasonic flow-meter and a mechanical flow-meter as PMA meters for
No.1 for inflow and No.12 for outflow. As of October 2016, the ultrasonic flow-meter at No.1 has
not been installed yet, because delay in electrical works to be done soon.

Also, the Project procured valves for isolation at No.2, No.3, No.4, No.5, No.9, No.10, No.11 and
No.E.

Figure 3.2-13 shows Garki I PMA (Area 2-2 & 3 & 7) and SMAs.
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Figure 3.2-13: Garki | PMA (Area 2-2 & 3 & 7) and SMAs
(7) Prepare customer listin PMA/SMAs.

The Project collected customer information from relevant Units of the FCTWB Headquarters and each
pilot Area Office and prepared customer list prior to implementation of NRW reduction operations.
Complication or over-segmentation in customer categories, meter types, Units and Area offices in charge,
billing systems, limited capability of the systems and discrepancy of customer information have made
it difficult for the Project to organize customer data. Also, unbilled authorized customer including
FCTWRB, staff quarters and other Government authorities exist in PMA/SMAs, of which consumption
should be measured.

1) Customer List of Gudu PMA/SMAs

Table 3.2-18 shows customer list of Gudu PMA/SMAs. This list excluded expecting no water supply
from FCTWB, such as users of borehole, vacant houses, disconnected houses, meter removed hoses etc.
Most of customers have prepaid meter and some conventional meter exist.
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Category Meter Type SMA 1 SMA 2 Total Remarks
Domestic Conventional 29 35 64
Customer Flat-Rate 17 40 57

AMR 0 0 0
Prepaid 408 235 643
Unknown 1 5 6
Sub-Total 455 315 770
Commercial Conventional 4 0 4
Customer Flat-Rate 0 0 0
AMR 0 0 0
Prepaid 7 1 8
Unknown 0 1 1
Sub-Total 1 2 13
Maijor Conventional 0 0 0
Consumers Flat-Rate 0 1 1
AMR 0 0 0
Prepaid 0 0 0
Unknown 0 0 0
Sub-Total 0 1 1
Total 466 318 784

Source: Project Team
2) Customer List of Jabi PMA/SMAs

Table 3.2-19 shows customer list of Jabi PMA/SMAs. Most of customers have conventional meter and
some major consumers exist.

Table 3.2-19: Customer List of Jabi PMA/SMAs

Category Meter Type SMA 1 SMA 2 SMA 3 Total Remarks
Domestic Conventional - 357 178 535
Customer Flat-Rate - 5 0 5
AMR - 0 0 0
Prepaid - 0 0 0
Unknown - 0 0 0
Sub-Total - 362 178 540
Commercial Conventional - 14 18 32
Customer Flat-Rate - 1 0 1
AMR - 0 0 0
Prepaid - 0 0 0
Unknown - 0 0 0
Sub-Total - 15 8 33
Maijor Conventional - 8 8 16 | Except Borehole
Consumers Flat-Rate - 9 6 15 | customer
AMR - 0 0 0
Prepaid - 0 0 0
Sub-Total - 17 14 31
Total - 394 210 604

Source: Project Team

Note: SMA 1 was removed from PMA due to reposition of a PMA inflow meter, so the figures of SMA 1 are not included in
the total of PMA.

3) Customer List of Garki | PMA/SMAs

Table 3.2-20 shows customer list of Garki | PMA/SMAs. Most of customers have AMR meter and some
major consumers exist. Due to existing of faulty meters, there are many flat rate customers.
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Category Meter Type SMA 1 SMA 2 SMA 3 Total Remarks
Domestic Conventional 0 30 17 47
Customer Flat-Rate 14 24 65 103
AMR 12 88 139 239
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 26 142 221 389
Commercial Conventional 0 0 4 4
Customer Flat-Rate 2 0 7 11
AMR 3 0 10 14
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 5 3 21 29
Major Conventional 1 0 7 8 | Except
Consumers Flat-Rate 2 0 16 18 | Borehole
AMR 1 0 7 8 | customer
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 4 0 30 33
Total 35 145 272 452

Source: Project Team

Note: SMA 2 was lessened due to reposition of a PMA flow-meter.
(8) Conduct baseline survey/analysis of NRW in PMA/SMAs (Activity 2-9 and 2-10)

This section covers the following activities:

® Measure an initial level of NRW of each SMA. (Activity 2-9)

* From the beginning of the pilot project, schedule had been delayed as a result of survey on
water consumption of customer because of complexity of category on customer, meter types,
billing system, water tariff, meter reading system and flat rate as well as automated estimate
billing, moreover inaccessible meters.

After taking unexpected time, step test, meter error test, 24hrs flow measurement, MNF survey
and meter reading were completed. However, unexpected results of MNF survey, particularly
certain volume of flow in the midnight, still brought confusion during conducting countermeasures
and ex-post NRW ratio calculation. The Project also implemented 24hrs customer consumption
survey and unbilled authorized customer listing.

® Detect target NRW components (i.e. invisible leakage, customer meter malfunction, and illegal
connection) of each SMA. (Activity 2-10)

1) Baseline Items and Survey Methods

The Project surveys the following items for NRW reduction in PMA/SMAs. Table 3.2-21 shows the
items and survey methods.
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Baseline Item Category in Water Survey Methods Team
Balance Sheet
Water inflow System Input Volume a. 24hrs measurement of water - Distribution
inflow to PMA and SMA
Revenue water Billed Authorized b. 1-week customer meter reading |- Commerce
Consumption
Excess use by flat- | Unbilled authorized c. Temporary installation of - Distribution &
rate customers or consumption customer meter and reading Commerce
major consumers (sampling). - Distribution
* Major customer’s consumption
was estimated from
consumption of same category
and scale of facility customer
which could get actual water
consumption by 24hrs flow
volume measurement.
lllegal connection Commercial loss d. Survey on customers having - Commerce
or tampering irregular consumption identified
by track record of monthly
consumption, - Distribution
e. Acoustic check with
opening/closing stop cocks or
valves
Customer metering | Commercial loss f. Customer meter error test - Distribution
inaccuracies (sampling)
Leakage on Physical loss g. Minimum night flow - Distribution
distribution measurement, - Distribution
networks and h. Step test (area)
service connections
Consumption - i. 24hrs consumption - Distribution
pattern of measurement (sampling)
customers or major
consumers (both
billed or unbilled)

Source: Project Team

a. 24hours Measurement of Water Inflow to PMA and SMAs

After confirmation of isolation, the Project installs some ultrasonic flow-meter(s) at inlet/outlet point
and measures water flow for 24 hours to calculate one-day water inflow to a PMA.

Ultrasonic Flow-meter

Installation on Pipeline

Figure 3.2-14: Ultrasonic Flow Meter

b. 1-week or longer, Customer Meter Reading

The Project reads all existing customer meters which is inside PMA/SMAs in one-week period to
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calculate presumptively-billed one-day consumption in PMA/SMAs.
c. Temporary Installation of Customer Meter and Reading (Sampling)

The Project samples 10 to 15 from existing flat-rate/unmetered customers or major consumers in each
PMA/SMAs and installs temporary customer meters, then reads the meters in one-week period to
calculate one-day excess use by them in each PMA/SMAs by comparison to their water consumption
based on the formula dividing flat-rate by N80/m? for domestic or N150/m* commercial.

d. Survey on Customers having Irregular Consumption

The Project collects track record of monthly consumption of all metered customers or major consumers
in each PMA/SMAs and identifies irregular consumption such as relatively-low and unstable cases, then
makes the following survey to detect illegal connections.

e. Acoustic Check with Opening/Closing Stop Cocks or Valves

In principle, according to a result of the above survey, the Project conducts acoustic check by using
acoustic stick with opening or closing existing stop cocks or valves to detect illegal connections or
tampering. This acoustic check can be done together with leak detection on service connections. Figure
3.2-15 shows method of detection of illegal connections by acoustic check.

Storage
Overhead Tank

Acoustic Bar

Inflow

!

i. Look around customer meter to find unusual pipelines
ii. Shut stop valve No. 1
iii. Confirm the pilot on customer meter doesn’t move
iv. Shut outflow valve
v. Listen sound at stop valve No. 1 by using acoustic bar
vi. If any water flow sound, shut inflow valve
vii. Listen sound at stop valve No. 1
viii. If no water flow sound, there may be an bypass
ix. Shut valve at the house
X. Listen sound at stop valve No. 1
xi. If no water flow sound, there may be an illegal connection

Source: Project Team

Figure 3.2-15: Method of Detection of lllegal Connections by Acoustic Check
f. Customer Meter Error Test (Sampling)

The Project randomly samples totally about 300 meters from existing metered customers or major
consumers in PMAs and installs referencing meter next to each customer meter, then tests and calculates
inaccuracy of the customer meter. Figure 3.2-16 shows method of customer meter error test.

However, information to be recorded at the same time of meter error test, such as meter diameter, type,
product year, installation year and manufacturer were not enough to do statistical analysis.
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Figure 3.2-16: Method of Customer Meter Error Test
g. Minimum Night Flow Measurement

According to the result of 24 hours measurement of water inflow to PMA, the Project can find out the
minimum night flow and its time. NRW components are usually analyzed on the assumption that the
minimum night flow is regarded as total volume of leakage. However, this assumption does not apply
to the Project because customers may consume water including water storage at private overhead tank
during nighttime hours and also someone may consume water illegally. Therefore, the Project cannot
regard the minimum night flow as leakage unless consumption pattern of customers or major consumers
as well as detection of illegal connections is conducted.

h. Step Test (Area)

Although the minimum night flow may not be regarded as leakage, to narrow down “from area to
smaller-area or line” or prioritize SMAs and pipelines in necessary to be targeted for leak detection, the
Project conducts step test using ultrasonic flow-meter by closing/opening valves stepwise at the
minimum night flow time. Figure 3.2-17 shows procedures of step test.

® Open the valve V1, close the valves V-2, 3 o )
and 4. The flow measured by flow-meter Distribution Main
becomes water flow into SMA-1 or Line-1. /\Qnrasonic Flow-meter
® Open the valve V2. The balance subtracting M
water flow into SMA-1 or Line-1 from the SMA-1 or Line-1 %
flow measured by flow-meter becomes V1 ,
water flow into SMA-2 or Line-2. SMA-2 or Line-2
® Open the valve V3. The balance subtracting . V2
water flow into SMA-1&2 or Line-1&2 from SMA-3 or Line-3
the flow measured by flow-meter becomes SMA-4 or Line-4
water flow into SMA-3 or Line-3. V4
® Open the valve V4. The balance subtracting
water flow into SMA-1&2&3 or Line-1&2&3 PM
from the flow measured by flow-meter
becomes water flow into SMA-4 or Line-4.
Figure 3.2-17: Procedures of Step Test

Source: Project Team
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i. 24hrs Consumption Measurement (Sampling)

The Project sampled 20 from existing domestic customers or major consumers (billed and unbilled) in
each PMA/SMAs and installs ultrasonic flowmeter, then measured water flow volume for 24hrs to
understand their consumption pattern. Results are shown on chapters of each PMA.

j- Estimation of Major Customer Water Consumption by Customer Category

The Project faced difficulty to calculate water consumption of Major customers due to lack of actual
meter reading data, also had no data for Unbilled Authorized customers. Therefore, the Project estimated
water consumption by a few existing meter reading data and customer’s 24hrs flow measurement data
that the Project had done. To do estimate water consumption, the Project classified existing meter
reading data and customer’s 24hrs flow measurement result as scale of a facility, such as number of
staffs, students, rooms and beds etc.

Table 3.2-22 shows result of estimated water consumption volume of customers. This estimated volume
was reflected in calculations of NRW for each PMA & SMAs on item of “Billed Authorized
Consumption” and “Unbilled Authorized Consumption”

Table 3.2-22: Estimation of Major Customer Consumption

Category | Category Il | Scale unit | Scale Volume m3/d

1. Mnistries, Parastatals, Liaison Offices Staf f <100 20
>=100 30

2. Mni-hotels, Rest rants Restaurant  |Table <20 10
>=20 30

M ni - hot el Room <30 30

>=30 50

3. Private school, Hospitals, Clinics Cinic 5
Hospi t al Bed <50 10

>=50 60

School St udent <500 30

>=500 80

4. Cooperate bodies, Financial Institute Staf f <20 10
>=20 25

5. Plazas, Petrol Stations Pl aza 15
Petrol St 10

6. Public Taps, Kiosks Public tap | | 5
7. Religious institute Fai t hf ul <100 5
>=100 15

2) Baseline Analysis in Gudu PMA/SMAs
a. 24hrs water flow measurement and MNF

The results of measurement of 24hrs water inflow to PMA/SMAs and the minimum night flow are
shown in Figure 3.2-18 to Figure 3.2-20 and Table 3.2-23. The minimum night flow is remarkably high
and accounts for 85% of average flow. This means, the Project cannot regard the minimum night flow
as leakage and presumes that it includes consumption such as water storage and also illegal use during
nighttime hours.
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Table 3.2-23: 24hrs Water Inflow and the MNF in Gudu PMA/SMAs

Total Inflow Average Inflow Minimum Night MNF / Average
(m3/day) (m3/hr) Flow (m3/hr) Inflow (%)
PMA 3,216 134 114 85.1%
SMA 1 1,680 70 58 82.9%
SMA 2 1,536 64 54 84.4%

Source: Project Team
b. Customer’s 24hrs Consumption Measurement (Sampling)

To find the cause of high percentage of the MNF, the Project conducted a survey regarding filling time
for the private storage tank by the 24hrs flow measurement for 20 customers in each PMA. Table 3.2-
24 shows a result in Gudu PMA. Against the Project expectation that water flow might be filled in
customer storage tanks in midnight, result showed no domestic and commercial customer which
obviously filling their tank and average midnight(11PM — 5SAM) flow was only 0.0526m3/h and 0.047
m3/h respectively, too little to assume as tank inflow cause the high MNF (0.0526 x 780 households =
40m3/h < 114 m3/h of MNF). However, it is fact that some customers and major customers use water
through the night.

It was obvious that most of MNF volume is not considered to be leakage, also it was difficult to assume
leakage volume other than the volume that became clear by a result of leakage investigation. Such
quantity of water is categorized as an item of water balance analysis in Japan; “Unidentified
consumption”, however the water balance analysis of has not this kind of category. Consequently the
Project classified it to the merged category of “e: Unauthorized Consumption”, “g: Leakage on
Distribution Network™ and “i: Leakage on Service Connections to Point of Customer Use” which exist
on the water balance analysis sheet. This classification method was applied to all water balance analysis
of baseline stage and ex-post stage.

Table 3.2-24: Customer’s 24hrs Water Consumption Measurement in Gudu

number -
S/N Categories D(-)'\}I(i’ce Name Plot NO/Drive NO Ms?;:r r(:)forsr::fcz’r Mle(r)]llf:]tearxgr/ahge VL?:r}rce
(mm) beds 23:00-5:00 m3/d
1 Domestic Pre-paid 2065|House 18A Drive 4 25mm 0.038 1.32
2 g Domestic Pre-paid 2068|House ID Drive 4 25mm 0.11 2.92
3 E Domestic Pre-paid 2068(74 Driver 6 25mm 0.07 1.78
4 § Domestic Pre-paid 2064|River Rima Loadge Plot 21, Drive 5 [25mm 0.08 3.74
5| 2 |Domestic Pre-paid 2065|House 40 Drive 5 25mm 0.055 1.48
6 ';;_ Domestic Pre-paid 2065|House 35, 1st Crest. |Drive 2 25mm 0.03 1.66
7 % Domestic Pre-paid 2064|0says25 DRV6 Drive 6 0.059 2.51
8 Dg Domestic Conventional 2062|House2 Drive2 0.073 1.39
9 Domestic Conventional 2067(HSE21.3AV Drive3 0.021 1.18
10 Domestic Pre-paid 2065|13B.DRIVE3 Drive3 0.04 2.22
= Domestic Midnaight Average 0.0576
11 % Commercial Pre-paid 2066 (De-Estate S/Market |Drive 2 C/Shop |[25mm 0.04 0.84
12 E Commercial Pre-paid 2065|Amnesty Boutique Drive 1 C/Shop |25mm 0.02 1.24
13 g Commercial Conventional | 2064|Alnur Laundry Drive 2 C/Shop |20mm 0.038 0.95
14 § g Commercial Pre-paid 2064|0jays Hotel Plot 23/25, Drive|25mm 0.058 2.64
15| 8 5 |Commercial Conventional | 2067|Madam Dish Rest. Drive 2 C/Shop |20mm No data 25
16 % E Commercial Conventional | 2062|Remmys Laundry Laundry 0.02 0.72
17 ;; Commercial Pre-paid 2064|Rotex Saloon Saloon 0.009 0.26
18 § School Conventional 2065(Nini Gift Academy Drive2 0.096 23
19 é Commercial Pre-paid 2067|Tuti Water Bottle company 0.1 2.47
e Commercial Midnaight Average 0.047625
20[¥J°" |Private school 2064|British Academy Drive6 |100mm |1oo staff 47 105.3

Source: Project Team
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c. Step Test

The Project conducted step test of PMA to prioritize areas and pipelines for leak detection. The results
are shown in Figure 3.2-21, Figure 3.2-22 and Table 3.2-25. The Project prioritized SMA 1 over SMA
2, because flow volume of SMA 1 was recorded more than 3 times of SM A2, this implied that possibility
of leakage in SMA1 seemed more than SMA2.
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Figure 3.2-21: Step Test in Gudu SMA 1
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Figure 3.2-22: Gudu PMA
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Table 3.2-25: Step Test in Gudu PMA

Valve Flow before Flow after Flow into Area Measured Area or Drive
Closing Closing Closing and/or Line
(m3/hr) (m3/hr) (m3/hr)
- 126.3 - PMA

No.5 126.3 94.9 31.4 SMAZ2(Drive4-6)
No.3 94.9 75.1 19.8 SMAA1 Drive 3 (west side)
No.4 65.1 10.0 SMA1 Drive 3 (east side)
No.2 0.7 64.4 SMA1 Drive 1 (both sides)

Source: Project Team
d. Customer Meter Error Test

The project carried out customer meter error test and result is shown in Table 3.2-26. In Gudu there are
two types of meter, Prepaid and Conventional, total tested meter was 133. Meter accuracy judged error
ratio between + (plus) 10% and — (minus) 10% to be available of flow volume compared to test meter
figure. Percentage of allowable range of prepaid meter ratio was 77.3%, Conventional type was 63.9%
and total tested meter ratio was 74.4%. The error ratio which to be adopted amendment of water volume
of metered consumption in water balance analysis sheet was - (minus) 1.5%. This means that the total
metered volume should be increased by 1.5% of its volume.

Table 3.2-26: Meter Error Test result of Gudu PMA

GUDU Prepaid, Conventional
All I 133
10=>">=—10% total 99 74.4%
Number of meters: Out of standardl
>10 17
<-10 17 [total | 34 25.6%
Average of total error percentage
—1.5%]
Prepaid | 88
10=>">=—10% total 68 77.3%
Number of meters: Out of standard
>10 10
<-10 10|total 20 22.7%
Convent | 36
10=>">=—10% total 23 63.9%
Number of meters: Out of standardl
>10 6
<-10 7 [total l 13 36.1%

Source: Project Team
e. Water Balance Analysis

Table 3.2-27 to Table 3.2-29 show result of water balance as baseline. Gudu PMA showed 53.3% of
NRW and SMA1, SMA2 showed 52.0%, 53.9% respectively. Water volume of items e, g, [ were merged,
because it was difficult to identify a leakage volume and illegal connection consumption clearly.
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Table 3.2-27: Water Balance of Gudu PMA

Item m?3/day % %
a. Billed Metered Consumption 1,414 | 44.0
Billed b. Billed Unmetered 46.7
Authorized Consumption 87.4| 27
Authorized Consumption | b. Billed Unmetered
. . 2242 | 7.0
Consumption Consumption (Excess Use)
1,830 Unbilled c. Unbilled Metered )
System Authorized Consumption
Input Consumption d. Unbllled_ Unmetered 104.0 | 3.2
Volume Consumption
o
Water Losses e. Unauthorized Consumption
Losses g. Leakage on Distribution
1,386 Physical Network _ 1,360.3 | 42.3
Losses i Leakage on Serwce_
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-28: Water Balance of Gudu SMA 1
Item m?3/day % %
a. Billed Metered Consumption 785.2 | 46.7
Billed b. Billed Unmetered 209! 12 48.0
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered 482 | 29
Consumption Consumption (Excess Use) ' '
914 Unbilled c. Unbilled Metered )
System Authorized Consumption
Input Consumption d. Unbllled. Unmetered 504 | 35
Volume Consumption
P
Water Losses e. Unauthorized Consumption 8.1*| 05
Losses g. Leakage on Distribution
. Network
760 Eggss'ecsal i. Leakage on Service 484.0 | 28.8
Connections up to Point of
Customer Use

* lllegal connections were founded in SMA1
Source: Project Team
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Table 3.2-29: Water Balance of Gudu SMA 2

Item m?3/day % %
a. Billed Metered Consumption 641.2 | 41.7
Billed b. Billed Unmetered 46.1
Authorized Consumption 66.5| 4.3
Authorized Consumption | b. Billed Unmetered
. . 176.0 | 11.5
Consumption Consumption (Excess Use)
928 . c. Unbilled Metered
Unbilled . - -
System Authorized Consumption
Input Consumption d. Unbilled Unmetered 447! 29
Volume Consumption ' '
(SIV) ) f. Customer Metering
1,536 Eommermal Inaccuracies 12.71 08 | 539
Water 0sses e. Unauthorized Consumption
Losses g. Leakage on Distribution
. Network
594.8 | 38.7
608 Eggssécsal i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team

3) Baseline Analysis in Jabi PMA/SMAs

a. 24 hours Water Flow Measurement and MNF

The results of measurement of 24hrs water inflow to PMA and the minimum night flow are shown in
Figure 3.2-23 and Table 3.2-30. The minimum night flow is remarkably high and accounts for 69% of
average flow. This means, the Project cannot regard the minimum night flow as leakage and presumes
that it includes consumption such as water storage and also illegal use during nighttime hours.

700
600 INFLOW
- W
300 M
A
200 w
OUTFLOW
100 — - T TR
MNF:200m3/1T
. S 8 8 8 8 8 8 8 8 8 8 8B g 2 8 8 8 8 g 8
Source: Project Team
Figure 3.2-23: 24hrs Water Inflow and the MNF in Jabi PMA (SMA 2&3)
Table 3.2-30: 15t 24hrs Water Inflow and the MNF in Jabi PMA (SMA 2&3)
Total Inflow Average Inflow Minimum Night MNF / Average
(m3/day) (m3/hr) Flow (m3/hr) Inflow (%)
PMA (SMA 2&3) 6,960 290 200 69.0%

Source: Project Team
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The project conducted second measurement of PMA and SMAs and result are shown Table 3.2-31and

SMAZ2 flow graph is shown in Figure 3.2-24. The MNF was also remarkably high and accounted for
73.8% of average flow.

Consecutive data of 24hrs inflow measurement of PMA and SMA3 were not available, because
measurement of outflow volume of PMA was carried out using an existing conventional flow meter.

Table 3.2-31: 2"¥ 24hrs Water Inflow and the MNF in Jabi PMA (SMA 2&3)

Total Inflow Average Inflow MNF (m?3/hr) MNF / Average Inflow
(m3/day) (m3/hr) (%)
PMA (SMA 2&3) 8,445 227 - 73.8%
SMA2 3,572 149 110 -
SMA3 4,873 203 - -
Source: Project Team
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Figure 3.2-24: 2" 24hrs Water Inflow and the MNF in Jabi (SMA 2)
b. Customer’s 24hrs Consumption Measurement (Sampling)

Same as Gudu, result of flow measurement of Jabi also showed high percentage of the MNF/AF
(Average Flow), the Project conducted a survey regarding flow pattern by the 24hrs flow measurement
to find the cause of high ratio of MNW/AF for 25 customers in Jabi and Table 3.2-32 shows a result.
The result showed domestic and uncorded commercial (one of the category of domestic user) customer
which recorded much use water in midnight, average midnight flow was 0.62m3/h and 0.23 m3/h
respectively. Other than Gudu, many customers in Jabi used water even midnight. And major customer
recorded high flow volume, average was 1.05m3/h. This result gave a sense to the Project that most of
the MNF was consumption of the customers throw their meter, not leakage all.
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Table 3.2-32: Customer’s 24hrs Water Flow Measurement in Jabi

S/N of Midnight flow
the Categories Name Plot No. (11PM-5AM)
List m3/h

1 Domestic Mrs. Patricia Fuster 280 Yusuf Bello 3.34
2 Domestic Harmonic Plaza Residence |B254 A Sheik Jarma 0.18
3 Domestic MacBas and sons Itd (NO 14)|Plot 187 Ahamed Musa 0.31
4 qg) Domestic Alh. Ishaku Ibrahim (NO 29) [Plot 180 Ahamed Musa 0.14
o
5 '§ Domestic Mr Partel (NO 8, Flat 1) Plot 170 Ali Baba
o
6 = Domestic 7 Ethan obulu 0.01
7 % Domestic Plot 405 Ethan Obulu 0.20
£
8 g Domestic Plot 403, Ethan Obulu 2.87
_(; Average Domestic 0.62
[}
o
9 é Uncorded Commercial (Office) Faruk Bello Bunza Plot 466, Alex Ekweme 0.09
c
10 3 Uncorded Commercial (Plaza) Harmonic Plaza Plot 254, Alex Ekweme 0.23
o
11| 4 [Uncorded Commercial (Hospital) Nera Hotel 0.01
o
1
12 8 Uncorded Commercial (Restaurant) Throw Plaza Piot 520 0.31
13 Uncorded Commercial (Hospital) Nisa Clinic Plot 619 Alex Ekweme 0.5
Average Commercial 0.23
14 1|Ministries, Parastatals, Liaison Office [N CD C Plot 803 0.24
15 Mini—hotels Sandria Hotel Plot 295 2.57
16 ) Mini—hotels Heart Feed Hotel Plot 383, Ethan Obulu 0.45
17 Mini—hotels Sub—Hotel Plot 621 Alex Ekweme 0.96
18 Restaurant Jovidat Suites Plot 518, 0.23
Average hotel & Rest 1.05
19 Private or Government School G S S Jabi 218
20 3 Private or Government School lakeside Academy 0.74
21 Hospitals Arewa Clinic Plot 645, 0.06
22 Hospital Nisa Clinic (2) 618 1.21
Average P-School & Hosp, 1.05
23| 4 |Cooperate bodies, financial Institute Toyota Bricoe Plot 410, 0.09
24| 5 |Plaza Jabi Plaza Plot 92 0.55
25| 5 |Commercial Jabi Shoprite 36.3
Average of Plaza 18.43
Average of much user Domestic 0.74
Except Shoprite major 1.01

Source: Project Team

c. Step Test

The project conducted step test of PMA (SMA 2&3) to prioritize areas for leak detection. The results
are shown in Figure 3.2-25. Water inflows for each SMA seem to be almost same, but the Project
prioritized SMA 2 over SMA 3, because SMA 2 had more number of customer than SMA3 and

possibility of leakage also seemed more.
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Figure 3.2-25: Step Test in Jabi PMA (SMA 2&3)

Source: Project Team

Figure 3.2-26: Jabi PMA

Table 3.2-33: Step Test in Jabi PMA (SMA 2&3)

Valve Flow before Flow after Flow into Area Area Street (Line)
Closing Closing (m?3/hr) Closing (m3/hr) | and/or Line (m3/hr)
SMA All
- 249.0 249.0 - 283
No.8 249.0 125.0 124.0 SMA2 | Allin SMA2
- 125.0 125.0 125.0 smas | Allin SMA3

Source: Project Team
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d. Customer Meter Error Test

Result of customer meter error test is shown in Table 3.2-34. It appeared that many meters were
inaccurate, 91 meters out of 125 (72.8%) meters were out of accurate level of error ratio less than equal
plus or minus 10%. Therefore, the Project decided all meters should be replaced in Jabi PMA. Total
numbers of replacing meters were about 600. The error ratio which to be adopted amendment of water
volume of metered consumption was 11.9%. This means that the total metered volume should be
decreased by 11.9% of its volume.

Table 3.2-34: Meter Error Test result of Jabi PMA

JABI Conventional
All 125
10=>">=—10% total 34 27.2%
Number of meters: Out of standard |
>10 36
<-10 55|total | 91 72.8%
Average of total error percentage
11.9%]

Source: Project Team

Table 3.2-35 to Table 3.2-37 show result of water balance as baseline. Jabi PMA showed 70.0% of NRW
and SMA2, SMA3 showed 45.6%, 87.6% respectively. NRW ratio of SMA3 was very high, however
reasons of this was not clear. Items of e, g, [ were not clear because of no data and lack of record. Data
of measurement for water balance analysis was logged on the day different from the day of step test.

Table 3.2-35: Water Balance of Jabi PMA

Item m?3/day % %
a. Billed Metered Consumption 2,327.8 | 27.6
Billed b. Billed Unmetered 30.0
Authorized Consumption 204.0 | 24
Authorized Consumption | b. Billed Unmetered
. . 104.4 | 1.2
Consumption Consumption (Excess Use)
2,808 . c. Unbilled Metered
Unbilled . - -
System Authorized Consumption
Input Consumption d. Unbilled Unmetered 17211 20
Volume Consumption . '
(SIV) . f. Customer Metering i i
8,445 Commercial | |haccuracies 306.5| -3.6 | 70.0
Losses : :
e. Unauthorized Consumption
Water —
Losses g. Leakage on Distribution
5,637 Physical Network _ 5,943.2 | 70.4
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
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Table 3.2-36: Water Balance of Jabi SMA2

ltem m?3/day % %
a. Billed Metered Consumption 1,796.5 | 50.3
Billed b. Billed Unmetered 54.4
Authorized Consumption 146.8 | 4.1
Authorized Consumption | b. Billed Unmetered 3| 26
Consumption Consumption (Excess Use) ] ]
2,210 Unbilled c. Unbilled Metered ) )
System Authorized ~ |->0onsumption
Input Consumption d. Unbllled. Unmetered 1721 | a8
Volume Consumption
(SIV) i f. Customer Metering i i
3,572 Commercial | |haccuracies 248.9| -7.0 | 456
Losses : :
Water e. Unauthorized Consumption
Losses g. Leakage on Distribution
1,362 Physical Network , 1,611.2 | 45.1
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-37: Water Balance of Jabi SMA3
Item m?3/day % %
a. Billed Metered Consumption 5479 | 11.2
Billed b. Billed Unmetered 573 | 12 124
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered 76| 0.2
Consumption Consumption (Excess Use) ' '
613 Unbilled c. Unbilled Metered ) )
System : Consumption
Authorized -
Input . d. Unbilled Unmetered
Consumption . 0 0
Volume Consumption
(SIV) ) f. Customer Metering i i
4,873 (I_Zommermal Inaccuracies 595| -1.2 | 87.6
Water 0sS€s e. Unauthorized Consumption
Losses g. Leakage on Distribution
4,260 Physical Network : 4,319.7 | 88.6
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
4) Baseline Analysis in Garki | PMA/SMAs

In Garki I PMA, it appeared that area of SMA3 included consumption of out of target area after the
measurement of previous inflow measurement into PMA. Furthermore, distribution pipe network
drawings were not correct, due to these reasons SMA2 and SMA3 could not isolate to measure
consumption for each SMAs. Therefore, estimated volume is included in a calculation of distribution
water analysis. Because of this reason, step test and 24hrs flow measurement did not reflect actual data
of PMA and SMA2 and 3.

a. 24hrs Water Flow Measurement and MNF

The results of measurement of 24hrs water inflow to PMA/SMAs and the MNF are shown in Figure
3.2-27 and Table 3.2-38. The MNF is remarkably high and accounts for 88% of average flow. This
means, the Project cannot regard most of MNF was not to be leakage. Water seems to be used by
customer or used illegally during night.
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Figure 3.2-27: 24hrs Water Inflow and the MNF in Garki | PMA
Table 3.2-38: 24hrs Water Inflow and the MNF in Garki | PMA

Total Inflow Average Inflow Minimum Night MNF / Average
(m3/day) (m3/hr) Flow (m3/hr) Inflow (%)
PMA 4,896 204 180 88.2%

Source: Project

Regarding inflow measurement of PMA and SMAs, the Project conducted re-measurement for baseline
measurement after confirmed the connection of distribution pipe lines and valves on it, so as to eliminate
extra consumption of out of target area and make unclear isolated area. However, due to difficulty to
solved incorrect pipeline network in SMA2 and SMA3, result of the flow measurement ever includes
unclear consumption of SMA2 and SMA3. Re-measured 24hrs flow volume of SMA 1 is shown in
Figure 3.2-28. Because of above mentioned reason, consecutive flow volume graphs and MNFs of PMA
and SMAs are not available. However, flow volume of PMA and SMAs were calculated using existing
and supplement data.
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Figure 3.2-28: 24hrs Water Inflow and the MNF in Garki | PMA (SMA1)
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b. Customer’s 24hrs Consumption Measurement (Sampling)

Same as Gudu and Jabi, Garki I also showed high percentage of the MNF, the Project conducted a survey
regarding flow pattern by the 24hrs flow measurement for 20 customers in Garki I and Table 3.2-39
shows a result. The result showed domestic and uncorded commercial customer (one of the category of
domestic user) recorded a few volume in midnight, average midnight flow was 0.09m3/h and 0.12m3/h
respectively. Customer did not use water in midnight. However it appeared that some major customers
recorded high flow volume, average was 1.05m3/h. This result gave a sense to the Project that most of
volume of the MNF was consumption of customer throw their meter or illegal connections, not leakage
all.

Table 3.2-39: Customer’s 24hrs Water Flow Measurement in Jabi

Categories Device x;d;;ihg:;‘;v Conll?r::tion Meter Types
S/N Number is Category of Major SMA NO Name Plot No / Street m3/h (M3/day)
customer
1 Domestic 1 2066 |Obinna Ajukwo NO 4, Flat 2, Umudka 0.028 1.06 AMR
2| |pomestic 2 | 20sa |FE Sakalie (Shared Meter |+ 4 Block 6, 2 Cross River Area 3 0037 151 AMR
3 Domestic 3 2066 NO 2, Langtang Close, Area 3 0.494 13.54 AMR
—4 Domestic 1 2066 |(Dr. J. A. Abaaka NO 4, Ngwa Close, Area 8 (A01) Garki 0.008] 0.44 AMR
—5 _Tg Domestic 2062 Flat 1, Close 1, Ede Close 0.017 229 AMR
—6 E Domestic 2 2062 NO 1, Jebba Close, Off Okene Close, Area 2 0.0338 2.84 AMR
[ 4
7 g Domestic 1 2066 [Plot 612, Heritage House Plot 612, Heritage House 0.033] 2.55 AMR
— o
é Average Domestic 0.09 3.46
—8 3 Uncorded Commercial Restaurant 3 2065 |A-A Vision Plot 456, Kontagora Close, Area 3 0.296 745 AMR
—9 Uncorded Commercial (Hospita) 3 2066 [Abuja Clinic Plot NO 1014, Jos Street, Area 3 0.0552, 23 AMR
7 Uncorded Commercial (Paza) Bank 3 2066 |Eko Bank Plc Plot 454, Kontagora Close, Area 3 0.1193; 2.65( MECHANICAI
1 Uncorded Commercial (Mini-Hote) 3 2065 |Eyte Guest Inn No 4 Zungeru Cose, Area 3 0.005 10.44 AMR
Average Commercial 012 5.71
12| 1|Ministries, Parastatals| iason Office 3 2066  |Immigration Office NO 8 langtang Cose, Area 3 0.781 17.46 AMR
1|Ministries, Parastatals| iason Office 3 FCTWB Area 3 1.06 242  No meter
Average Ministries, Parastala 0.92 20.83
7 Mini-Hotel 3 2065 (Savanah Suites Group Plot 1091, 8 Faskari Crescent, Area 3 0.196 10.57 AMR
T 2 |Restaurant 3 2065 |[Flaming Restaurant Tafawa Balewa Way, Area 3 0.071 1.71| MECHANICA
15 Mini-Hotel 3 2064 |Sharon Ultimate Hotel NO 9, Jos Street, Area 3 1.673 51.36] MECHANICA
Average Minihotel, Restrant 0.65 21.21 Withot
16| 3 |Hospital 3 2066 |Bepos Clinic and Maternity NO 10 Faskari Crescent, Area 3 (A01) Garki 0.059 2.564] AMR
17 3 |Hospital 1 2064 |Garki Hospital Tafawa Balewa Way, Area 3 3.149 99.47| MECHANICAI
18 3 |Privete school 3 2064 (Saint Aloys School Plot No497, New Bussa Close, Area 3 0.256 6.64/ AMR
19 3 |Privete school 1 2066 |[Sister of Jesus Plot 2136 Umudioka Close, Garki 0.149 3.78 AMR
Average Praivate school, Hospital 0.90 28.11 Withot
20( 4(Bank | 3 | 2066 |Guarantee Trust Bank Plot 1073, Faskari Crescent 0.113 8.48 AMR
Average Cooperate bodies, Financial Institute 8.48

Source: Project Team

c. Step Test

The Project conducted step test of PMA at the same time MNF measurement to prioritize areas for leak
detection. The results are shown in Figure 3.2-29 and Table 3.2-40. In this test, described before, the
flow volume included indefinite volume because of uncertain pipe network. The graph shows sign of
indefinite volume after No9 valve closed, water volume increase unexpectedly. The Project consider this
situation, further pipe connection survey was needed until finding an actual pipe network.
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Figure 3.2-29: Step Test in Garki | PMA
Table 3.2-40: Step Test in Garki | PMA
Flow before Flow after Flow into Area Street
Valve Closing Closing Closing and/or Line Area (Line)
(m3/hr) (m3/hr) (m3/hr)
- 168.9 168.9 - All -
No.4,10,B 168.9 43.8 125.1 SMA 3 -
No.9 43.8 51.0 -7.2 SMA 2 -
No.2 51.0 3.7 47.3 SMA 1 -

Source: Project Team

d. Customer Meter Error Test

In Garki [, there are two types of meter, AMR and Conventional. Table 3.2-41 shows both type of
customer meters error test result. Allowable meter ratio was 61.9%. From the meter reading, 39-AMR
“Faulty meter” were found and these meters were replaced. The error ratio which to be adopted
amendment of water consumption volume of metered consumption was - (minus) 23.1%. This means
that the total metered volume should be increased by 23.1 % of its volume.

Table 3.2-41: Meter Error Test in Garki | PMA

GARKI AMR, Conventional
All | 84
10=>">=—10% total 52 61.9%
Number of meters: Out of standard |
>10 9
<-10 23total | 32 38.1%
Average of total error percentage
-23.1%

Source: Project Team

e. Water Balance Analysis
Table 3.2-42 to Table 3.2-45 show the result of water balance as baseline. Garki I PMA showed 74.8%
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of NRW and SMA1, SMA2 and SMA3 showed 85.1%, 74.8% and 70.0% respectively. NRW ratio of

SMA1 was very high, however reasons of this fact were not clear. Items of e, g, [ ware not clear because
lack of data.

Table 3.2-42: Water Balance of Garki | PMA

Item m?3/day % %
Consumption 4093 | 128
Billed b. Billed FL)Jnmetered 25.2
Authorized y . 369.6 | 124
. . Consumption
Authorized Consumption -
. b. Billed Unmetered
Consumption . 3879 | 119
Consumption (Excess Use)
1,220 ;
. c. Unbilled Metered
Unbilled . - -
System A Consumption
Authorized "
Input . d. Unbilled Unmetered
Consumption . 41.0 1.3
Volume Consumption
(SIV) f. Customer Metering
3,197 Commercial | Inaccuracies 167.2 52 74.8
Losses e. Unauthorized
Water Consumption
Losses g. Leakage on Distribution
1,977 . Network 1794.8 | 56.1
Physical . -
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-43: Water Balance of Garki | SMA1
ltem m?3/day % %
Billed - 14.9
Authorized | - Billed Unmetered 46.2 6.1
. . Consumption
Authorized Consumption -
. b. Billed Unmetered
Consumption . 161.5 21.4
Consumption (Excess Use)
277 "
. c. Unbilled Metered
Unbilled . - -
System : Consumption
Authorized .
Input . d. Unbilled Unmetered
Consumption . 0 0
Volume Consumption
(SIV) f. Customer Metering 237 3.1
754 Commercial | Inaccuracies ' ) 85.1
Losses e. Unauthorized
Water Consumption
Losses g. Leakage on Distribution
477 . Network 456.3 60.5
Physical - -
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
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Table 3.2-44: Water Balance of Garki | SMA 2

Item m3/day % %
Billed - 25.2
Authorized | 2; Billed Unmetered 328| 6.0
. . Consumption
Authorized Consumption .
. b. Billed Unmetered
Consumption . 26.9 3.9
Consumption (Excess Use)
207 :
. c. Unbilled Metered
Unbilled . - -
System . Consumption
Authorized .
Input . d. Unbilled Unmetered
Consumption \ 3.0 04
Volume Consumption
(SIV) f. Customer Metering 74 11
682 Commercial | Inaccuracies | | 74.8
Losses e. Unauthorized
Water Consumption
Losses g. Leakage on Distribution
475 . Network 501.7 | 73.6
Physical - :
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-45: Water Balance of Garki | SMA 3
Item mé3/day % %
Billed b. Billed FL)Jnmetered 30.0
Authorized ] . 328| 17.6
. : Consumption
Authorized Consumption -
. b. Billed Unmetered
Consumption . 3314 | 18.8
Consumption (Excess Use)
207 -
. c. Unbilled Metered
Unbilled . - -
System : Consumption
Authorized -
Input . d. Unbilled Unmetered
Consumption . 38.0 2.2
Volume Consumption
(SIV) f. Customer Metering 89.7 51
682 Commercial | Inaccuracies ) | 70.0
Losses e. Unauthorized
Water Consumption
Losses g. Leakage on Distribution
475 . Network 7741 | 44.0
Physical - :
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team

(9) Develop a NRW reduction operation plan (Activity 2-11 and 2-12)

This section covers the following project activities:

® Develop a NRW reduction operation plan of each SMA, including reduction target, for
review by Head of Distribution Department. (Activity 2-11)

® Review and approve NRW reduction operation plan of each SMA. (Activity 2-12)

Prior to developing NRW reduction operation plan of each SMA, the Project has provisionally
implemented NRW reduction operations, particularly detection and repair of leaks after the NRW
Action Team conducts MNF measurement and Step test with support of the JICA Expert Team on

3-54



The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

leakage detection technology. All the activities had been done with or without the JICA Expert Team.
However, methods of some of the countermeasure have not been transferred to FCTWB staff appropriate
quality, so the JICA Expert Team will transfer their skill to FCTWB staff through the OJT.

In principle, the Project suggests to prepare SMA-based NRW Reduction Operation Plan covering the
following contents:

1)

2)

3)

Draft Contents of SMA-based NRW Reduction Operation Plan

Outline of PMA and SMA

Basic Information and Features, Location, Boundary, Network Drawing, Position of PMA
Flowmeter(s) and Isolation Valve(s) etc.

Baseline Survey (before NRW Reduction Operations)

Workflow, Procedures, Customer Listing, Results of 1-week Customer Meter Reading, Customer
Meter Error Test and lllegal Connection Survey, Results of Measurement of 24-hours Flow, MNF
and Step Test (Area), Detection of Leaks, Water Balance Analysis, etc.

NRW Reduction Operations Plan

Workflow, Procedures, Prioritization, Operations against Commercial Loss (Replacement or
Newly-installation of Customer Meters, Disconnection or Legalization of lllegal Connections),
Operations against Physical Loss (Step Test (Line), Detection of Leaks and Repair of Leaks),
Scheduling, Cost Estimation and Logistics, etc.

(10) Implement and monitor NRW Reduction Operations (Activity 2-13 and 2-14)

This section covers the following project activities:

® Implement the NRW reduction operations at each SMA. (Activity 2-13)
® Monitor the progress of the NRW reduction operations of each SMA. (Activity 2-14)

In principle, the Project is supposed to implement NRW reduction operations efficiently according to
NRW reduction operation plan, and all procedures that expected to implement in the plan were
completed. Repair of leakages was completed in three PMAs. Meter replacement also completed in all
PMA:s.

1) NRW Reduction Operations
Table 3.2-46 shows NRW reduction operations in the Project.

Table 3.2-46: NRW Reduction Operations

Category in Water

Baseline Item NRW Reduction Operations Team
Balance Sheet
Excess use by fla_lt-rate Unbilled authorized a. Installation of customer ® Distribution
customers or major .
consumption meters
consumers
b. Disconnection or ® Commerce &

lleqal connection or legalization of illegal Distribution

9 Commercial loss connections, ® Distribution

tampering

a. Installation of customer
meters (after legalization)

Customer metering . c. Replacement of ® Distribution
. . Commercial loss

inaccuracies customer meters

Leakage on distribution d. Step test (line), ® Distribution
networks and service Physical loss e. Leak detection, ® Distribution
connections f. Repair of leaks ® Distribution

Source: Project Team
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a. Installation of Customer Meters

The Project identifies some households which have no customer meter by customer listing and field
works, and then installs customer meters to the households. If illegal connections are legalized, the
Project also installs customer meters

b. Installation and Replacement of Customer Meters

The Project identifies the households which have no meter customer and Flat Rate customer by customer
listing and malfunctioned meter by field works, and then installs customer meters.

Moreover, the Project replaced high error rate meters which were identified by meter error test.

Standard of range of appropriate use of existing customer meter error rate is less than +, - (plus, minus)
10% according to ISO. The Project conducted customer meter inaccuracy test, total sample meters were
342 in three PMAs, and observed the meters which error rate exceed +,- 10%. Numbers of installed new
meters are about 950.

c. Disconnection or Legalization of lllegal Connections

Illegal connections are a serious problem in NRW reduction. There are two aspects of solution to
eliminate illegal connections. One is technical and other is social aspect. Solution as a technical aspect
is to strictly disconnect illegal users, this is still not fundamental solution, because water users have
various backgrounds and reasons why they connect illegally. Meanwhile, solution as a social aspect is
to legalize the households. It is important for FCTWB to convince water users to be legalized through
the PR. In addition, if willingness/ability to pay is low, it is also significant for FCTWB to take some
measure against payment. The numbers of the illegal connection are described in a section of each PMC
with numbers of leakage.

The Project conducted illegal connection survey during leakage detection survey and meter error test in
the customer’s plot. Table 3.2-47 shows result of illegal connection survey. Water volume of each PMA
was estimated that producing of the average of temporally meter consumption of each PMA and number
of illegal connection.

Number of illegal connection in Gudu were more than other PMAs. The Project assumed that the reason
of this is that Gudu have adopted prepaid meter system which does not need maintenance, its means no
one had observed the meter and also condition of pipe installation around the meter, so remodelling of
the plumbing and connection by the customer are enabled.

Estimated water volume of each PMA were reflected on the water balance analysis, as “Solved” to
[Before stage (baseline)] and “Not yet solved” for [Ex post stage] respectively.

Table 3.2-47: Number of lllegal Connections

Item Status Gudu Jabi Garki | Total
Number of illegal Solved - 23 6 4 33
connection Undetermined by 1, may,2017 10 4 19 33

Total 33 10 23 66
Assumption of Solved 93.4 23.6 11.9 -
water volume Undetermined by 1, May,2017 40.6 15.8 56.6 -

Source: Project Team
d. Repair of Leaks

After leak detection survey, the Project measures leaks and repairs them. If the pipes are deteriorated
seriously, replacement by new ones may be more economical than repair from a long-term viewpoint.
Pipe deterioration depends on not only pipe durability but also conditions of pipe laying. Conditions of
pipe laying is influenced by various factors such as soil quality, groundwater, covering depth, loading
and etc. It is very difficult to make criteria based on various factors to identify deteriorated pipe with
exception of its appearance. Therefore, pipe durability is one of the criteria to examine repair or
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replacement to be taken. The project detected many leakages mostly on service pipes and repair works
were conducted by staff of area offices.

The numbers of the leakage are described in a section of each PMA with numbers of illegal connection.

2) Preparation of Customer List
Gudu PMA

Table 3.2-48 shows ex post stage customer list of Gudu PMA/SMAs. Number of customer is reduced
about 50 houses because some customers were regarded no supply from FCTWB, such as vacant,
borehole, disconnect etc. Faulty prepaid meters and flat have been replaced.

Table 3.2-48: Customer List of Gudu PMA/SMAs

Category Meter Type SMA 1 SMA 2 Total Remarks
Domestic Conventional 24 35 59
Customer Flat-Rate 36 35 71

AMR 0 0 0
Prepaid 422 213 635
Unknown 39 49 88
Sub-Total 521 332 853
Commercial Conventional 4 0 4
Customer Flat-Rate 2 0 2
AMR 0 0 0
Prepaid 11 2 13
Unknown 1 4
Sub-Total 20 3 23
Maijor Conventional 0 1 1
Consumers Flat-Rate 0 0 0
AMR 0 0 0
Prepaid 0 0 0
Unknown 0 0 0
Sub-Total 0 1 1
Total 541 336 877
Source: Project Team
Jabi PMA

Table 3.2-49 shows ex post stage customer list of Jabi PMA/SMAs. Total number of customer increased
16. According to the meter error test, many meters were not accurate; the Project decided replacing all
meters in Jabi. Most of customers have conventional meter and some major consumers exist.
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Category Meter Type SMA 2 SMA 3 Total Remarks
Domestic Conventional 356 180 536
Customer Flat-Rate 2 0 2
AMR 0 0 0
Prepaid 0 1 1
Unknown 0 0 0
Sub-Total 358 181 539
Commercial Conventional 14 20 34
Customer Flat-Rate 0 0 0
AMR 0 0 0
Prepaid 0 0 0
Unknown 0 0 0
Sub-Total 14 20 34
Maijor Conventional 17 21 38 | Unknown = borehole
Consumers Flat-Rate 2 0 2
AMR 0 0 0
Prepaid 0 0 0
Unknown 0 0 0
Sub-Total 19 21 40
Total 391 222 613

Source: Project Team

Garki | PMA

Table 3.2-50 shows ex post stage customer list of Garki I PMA/SMAs. Number of customers reduced
about 10 from previous stage. Faulty meters and flat rate customers’ meter were replaced to new AMR
meter, totally about 120 meters were replaced.

Table 3.2-50: Customer List of Garki | PMA/SMAs

Category Meter Type SMA 1 SMA 2 SMA 3 Total Remarks
Domestic Conventional 0 31 15 46
Customer Flat-Rate 0 2 6 8

AMR 22 109 204 335
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 22 140 219 389
Commercial Conventional 0 0 1 1
Customer Flat-Rate 0 0 1 1
AMR 5 3 12 20
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 5 3 14 22
Maijor Conventional 1 0 10 11
Consumers Flat-Rate 0 0 4 4
AMR 1 0 13 14
Prepaid 0 0 0 0
Unknown 3 0 6 6
Sub-Total 5 0 30 35
Total 32 143 263 446

Source: Project Team Note: SMA 2 was lessened due to change in boundary.
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3) NRW Reduction Operations in Gudu PMA

a. Step Test

The Project conducted the step test at the baseline stage since it didn’t carried out in this stage.
b. Installation and Replacement of Meter

Total numbers of 196 new meters were installed to the customers who had no meter, flat rate and high
error rate meters which were identified by the meter accuracy test.

c. Leakage and lllegal Connection Detection

Most of customer meters exist on customer’s property, and these properties have robust gate, wall and
sometimes with security guard. Also, updated customer information and service connection inventory
does not exist. These conditions made it difficult for the Project to conduct door-to-door acoustic survey,
so it took longer time than expected to do it.

Although pipeline route acoustic survey is supposed to be conducted during nighttime hours when traffic
noise is low and water supply conditions such as pressure are relatively stable, the Project conducted the
survey during daytime hours considering security and little traffic in residential area. However,
inaccurate location of distribution networks as well as pipeline routes on resident’s properties or roadside
green zones made it difficult for the Project to conduct the survey, so it took longer time than expected
to do it.

In spite of these difficulties, the Project carried out leakage survey 2 times and could find many leakages
on service pipes, valves and distribution pipes. Figure 3.2-30 describes all points of leakage and Figure
3.2-31 and Table 3.2-51 shows improved water volume after the 1% investigation and repair work of
leakages. The difference of water flow volume was 480m*/d.

stional Market ™ 2

c
2
5

PMA Gudu ETAZUMAGI\]QO‘\;@/

-

Marcel Pagnol

French School No.1 620 S

SMA 2

Professional Home
Tutoring Services.

ighelife Healthce

Gudu PMA / SMA 1&2

@. Leakage on
/ . Distribution
Networks
@ Leakage on Service
Pipes

Source: Project Team

Figure 3.2-30: Location of Leaks detected in Gudu PMA
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Figure 3.2-31: Improvement of Flow Volume at Gudu PMA
Table 3.2-51: List of Leaks detected in Gudu PMA

Distribution Service Estimated lllegal Estimated
PMA SMA Networks Valves Pipes Total Volume Conn(gction Volume
Gudu | SMA 1 20 2 17 39 484m?3 2 4 m3
SMA 2 0 1 6 7 42 m? 2 4 m?
Total 20 3 23 46 526 m® 4 8 m?

Source: Project Team

Table 3.2-52: Detail of Leaks and lllegal Connection Detected in Gudu (Before)

1. Leakage Volume 2. Illegal Connection Volume
Pipe category Number Unit Number of Unit Total
SMA of volume |Total m3/d| Pipe size | SMA [connection| volume
Service pipe Pipe size leakages m3/d s m3/d m3/d
25 1 17 6 102 25 1 13 4.06 52.78
25 2 6 6 36 25 2 4.06 16.24
25Valve 1 2 6 12 25 1 2 4.06 8.12
25Valve 2 1 6 6 20 2 4 4.06 16.24
30 2 2 6 12| Sub total 23 93.38
30 2 1 2.4 2.4 SMA|1 15 60.9
25 2 2 6 12 SMA|2 8 32.48
25 1 4 2.4 9.6
25 2 1 2.4 2.4|Grand Total ®)| 93.38
Sub total 36 194.40
Distribution pipe >=300 0
250-150 1 8 20 160
100 1 10 15 150
50-100 1 2 30 60
100 1 2 72 144
100 1 1 24 24
100 2 2 24 48
100 2 2 12 24
100 1 4 6 24
100 1 3 2.4 7.2
<=50 0
Sub total 34 641.20
SMAI|1 53 692.80
SMA|2 17 142.80
Grand total @| 835.60

Source: Project Team

The Project conducted illegal connection survey by staff of area office and observed circumstances of
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meter surrounding during meter error test. By this survey 33 illegal connections were detected. Table
3.2-53 shows number of detected illegal connections. Estimated illegal connection water volume of each
PMA and SMAs were reflected on the water balance analysis, as “Determined” which disconnected or

legalizes to [Before stage (baseline)] and “Undetermined” for [Ex post stage] respectively.

Table 3.2-53: List of lllegal Connections detected in Gudu PMA

PMA SMA | Number of lllegal Connection Estimated Volume
SMA 1 15 61m3/d
Determined SMA 2 8 32m?/d
Total 23 93m?/d
_ SMA 1 7 28m3/d
blj r}f?ﬁ;r; e [smA2 3 12m/d
Total 10 40m3/d*
Grand Total 33 133m3/d

Source: Project Team Note: Undetermined volume was reflected on Ex-post stage analysis.

4) NRW Reduction Operations in Jabi PMA

a. Step test

Step test was conducted at the baseline stage since it didn’t carry out this stage.
b. Installation and Replacement of Meter

The Project decided that all customer meters should be replaced, based on the result of extremely high
ratio (73%) of out of appropriate error ratio. About 600 meters in total were replaced in this PMA.

c. Leakage and lllegal Connection Detection

Most of customer meters exist in customer’s property, and these properties have robust gate, wall and
sometimes with security guard. Also, updated customer information and service connection inventory
does not exist. These conditions made it difficult for the Project to conduct door-to-door acoustic survey,
so it took longer time than expected period to do it.

The Project conducted the survey during daytime same reason of Gudu and it took time more than
expected also same reason of Gudu.

The Project carried out 2 times leakage detection survey and illegal connection survey. Figure 3.2-32
shows location of detected leakage points. Result of detected number and estimated leak volume are
described in Figure 3.2-54 and Table 3.2-55.
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Figure 3.2-32: Location of Leaks detected in Jabi PMA

Table 3.2-54: List of Leaks detected in Jabi PMA

PMA SMA Distribution Valves Sewice Total Estimated
Networks Pipes Volume
Jabi (SMA 1) 0 0 (3) (3) -
SMA 2 0 17 11 28 697m3/d
SMA 3 0 3 6 9 144m3/d
Total 0 20 17 37 841m3/d

Source: Project Team
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Table 3.2-55: Detail of Leaks and lllegal Connection Detected in Jabi (Before)

1.Leakage Volume 2. lllegal connection Volume
Plpe category Number of Unit Total . . Number of Unit Total
Pipe size SMA leakage volume m3/d Pipe size SMA connection volume ma3/d
Senice pipe m3/d m3/d
25 2 6 2 12 50 0
25 3 1 32 0
32 1 0 25 2 6 3.94 23.64
63 3 1 36 36 20 0
63 2 1 24 24| Sub total 6 23.64
50 3 1 2.4 2.4 SMA[2 6 23.64
30 2 3 72 216 SMA(3 0
30 3 1 72 72|Grand Total ©) 23.64
30 2 8 48 384
30 2 3 12 36
30 3 2 12 24
30 2 4 6 24
30 3 1 2.4 2.4
25 3 2 3 6
20 2 3 0.24 0.72
Sub total 37 840.52
>=300 600 0
Distribution 250-150 480 0
pipe 100 100 0
50-100 75 0
<=50 50 0
Sub total 0 0
SMA|2 28 697
SMA|3 9 144
Grand total | 840.52

Source: Project Team

Illegal connection survey carried out during meter error test. By this survey 10 illegal connections were
detected.

Table 3.2-56 shows number of detected illegal connections. Estimated water volume of each PMA and
SMAs were reflected on the water balance analysis, as “Determined” which disconnected or legalizes
to [Before stage (baseline)] and “Undetermined” for [Ex post stage] respectively.

Table 3.2-56: List of lllegal Connections detected in Jabi PMA

PMA SMA N”gber of lllegal Estimated Volume
onnection
SMA 2 0 0
Determined SMA 3 6 24m3/d
Total 6 24m3/d
Undetermined SMA 2 4 16m/d
by 15t May 2017 SMA 3 0 0
Total 4 16m3/d*
Grand Total 10 40 m3/d

Source: Project Team *Undetermined volume was reflected on Ex-post stage analysis.

5) NRW Reduction Operations in Garki | PMA
a. Step Test
Because step test already done at the baseline stage it didn’t carry out this stage.

b. Installation and Replacement of Meter
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Total numbers of 150 new meters were installed to the customers who had faulty meter, no meter, flat
rate and high error ratio meters which were identified by the meter accuracy test and meter reading.

c. Leakage and lllegal Connection Detection

The project carried out leakage detection survey and illegal connection survey. As a result, project
detected many leakages and some illegal connections. Figure 3.2-33 and Table 3.2-57 show location of
leakage and number of leakage and estimated water volume.
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Figure 3.2-33: Location of Leaks detected in Garki | PMA
Table 3.2-57: List of Leaks detected in Garki | PMA

PMA SMA Distribution |, o | S€VICe | il | Estimated Volume
Networks Pipes
Garki | SMA 1 2 0 4 6 240m°/d
SMA 2 0 3 2 5 21m?d
SMA 3 2 8 22 32 493m°/d
Total 4 11 28 43 754m/d

Source: Project Team
The Project conducted illegal connection survey, and 23 illegal connections were detected.

Table 3.2-58 shows number of detected illegal connections. Estimated illegal connection water volume
of each PMA and SMAs were reflected on the water balance analysis, as “Determined” which
disconnected or legalized to [Before stage (baseline)] and “Undetermined” for [Ex post stage]
respectively.
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Table 3.2-58: List of lllegal Connections detected in Garki | PMA

PMA SMA Number of lllegal Connection Estimated Volume m3/d
SMA 1 0 Om?3/d
Determined SMA 2 0 Om?/d
SMA 3 4 12 m3/d
Total 4 12m3/d
SMA 1 6 18m3/d
Undetermined SMA 2 2 16m°/d
by 1st May 2017 SMA 3 11 33m3/d
Total 19 57m?3/d*
Grand Total 23 69 m*/d

Source: Project Team *Undetermined volume was reflected on Ex-post stage analysis.

Detail of detected leaks and illegal connection on before stage (baseline) was described in Table 3.2-59.

Table 3.2-59: Detail of Leaks and lllegal Connection Detected in Garki | (Before)

Garki
1. Leakage Volume 2. lllegal connection Volume
- cateéory. SMA Number VOL]'S:\e Total Pipe size SMA Number.of voLIJLT:;e Total
Pipe size of leakage m3/d m3/d connection m3/d m3/d
20 3 14 28 25 1 0 0
20 1 2 4 25 2 0 2.98 0
Servic 50 3 2 30 60 25 3 4 2.98 11.92
e pipe |>50 3 1 24 24]Sub total 4 11.92
50 3 1 24 24 SMA(1 0 0
50 3 1 12 12 SMA|2 0 0
30 3 1 24 24 SMA|3 4 11.92
30 3 2 12 24|Grand Total @| 11.92
25 3 1 48 48
25 1 1 12 12
25 3 3 12 36
25 2 3 6 18
25 3 2 6 12
25 1 1 2.4 2.4
25 2 1 2.4 2.4
25 3 1 2.4 2.4
26 2 1 0.24 0.24
27 3 1 0.24 0.24
Sub total 39 333.68
>=300 0
Distrib | 250-150 3 1 150 150
ution | 250-150 1 1 72 72
pipe 100 1 1 72 72
<=50 3 1 48 48
Sub total 4 342
SMA|1 6 240.4
SMA|2 5 20.64
SMA|3 32 492.64
Grand total ®| 753.68

Source: Project Team

The amount of leakage and illegal connection water volume were reflected on items e, g, I, in the water
balance sheet.
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(11) Conduct Ex Post Stage Survey/Analysis of NRW in PMA/SMAs (Activity 2-9 and 2-
10)

This section covers the following project activities:

® Measure ex post stage level of NRW of each SMA. (Activity 2-9)

Schedule of the Project faced delay of progress due to delay of meter replacement
mostly as a result of delay of procurement of accurate meters in Nigeria, procedures
of precaution to the police office to do a 24hrs measurement with UFM at the field and
also remaining unclear location and connection of distribution pipe lines etc..

24hrs flow measurement, MNF survey and meter reading were completed.
Measurement of MNF at Garki | SMA2 suffered confusion in collecting data, because
of incorrect distribution pipe network information, however, the Project discovered new
connecting pipe and could measure flow lastly.

a. 24hrs Measurement of Water flow of PMA & SMAs

The Project installed some ultrasonic flow-meters at inlet/outlet point and measured water flow for 24
hours to calculate one-day water consumption of PMA & SMAs. At the same time, MNF measurement
was carried out.

Source: Project Team
Figure 3.2-34: Installation on Pipeline, Ultrasonic Flowmeter

b. Customer Meter Reading

The Project read all existing, replaced and newly installed customer meters located inside PMA/SMA:s,
kept duration of reading period more than one-week to calculate presumptively-billed one-day
consumption in PMA/SMAs.

c. MNF Measurement

At the same time of 24 hours measurement of water inflow to PMA and SMAs, the Project found out
the MNF and minimum flow. NRW components are usually analyzed on the assumption that the MNF
is regarded as total volume of leakage. However, this assumption does not apply to the Project because
some customers consume water during nighttime hours. Therefore, the Project cannot regard the MNF
as leakage unless consumption pattern of customers or major consumers as well as detection of illegal
connections is conducted.

d. Remaining lllegal Connections

The Project detected 66 illegal connections in all PMAs and solved 33 connections by way of
disconnection or legalization and installed a meter. However, unfortunately during the Project, 33
connections were remaining as illegal status. Table 3.2-60 shows remaining number of connections and
assumed water volume. Estimated water volume is reflected on the Ex Post stage analysis.
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Table 3.2-60: List of Remaining lllegal Connection for Ex Post Stage
PMA Number of Connections Estimated Water Volume
Gudu 10 ( SMA1:7, SMA2:3) 41m3d (SMA1:28, SMA2:12)
Jabi 4 (SMA2:4, SMA3:0) 16m3/d (SMA2:16, SMA3:0)
Garki | 19 (SMA1:6, SMA2:2, SMA3:11) 57m3/d (SMA1:18, SMA2:6, SMA3:33)

1) Ex Post Stage Water Balance Analysis in Gudu PMA

The Project conducted 24hrs measurement of water flow into PMA and SMAs using ultrasonic flow
meter (UFM) installation location is shown as Figure 3.2-35.

PMA Gudu

Source: Project Team |
Figure 3.2-35: Location of UFMs in Gudu PMA

The measurement results and the MNF are shown in Figure 3.2-36 to Figure 3.2-38 and Table 3.2-61.

The MNF of PMA is remarkably high same as previous stage and accounts for 90% of average flow.
Each SMA showed same high ratio.

Because of high MNF in the baseline stage measurement, the Project assumed that there were water
flow in to the customer tanks in night and thus performed 24hrs customer’s flow measurement, however
could not be confirmed such a fact in Gudu. In addition, the sign which suggested existence of the leaks
that balanced with high MNF by the leakage detection activities has not been found.
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Location of UFMs in Gudu PMA

Figure 3.2-36
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24hrs Water Inflow and the MNF in Gudu PMA (SMA 1)

Figure 3.2-37
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Figure 3.2-38: 24hrs Water Inflow and the MNF in Gudu PMA (SMA 2)

Table 3.2-61: 24hrs Water Inflow and the MNF in Gudu PMA

Total Inflow Average Inflow MNF (m3/hr) MNF / Average
(m3/day) (m3/hr) Inflow (%)
PMA 3,102 128 116 90%
SMA 1 1,631 68 57 83%
SMA 2 1,471 61 55 90%

Source: Project Team

Table 3.2-62 to Table 3.2-64 show result of water balance as ex post stage. Result of NRW ratio of PMA
is 20.4%, reduced 32.9 points from the baseline stage. At SMA1, NRW ratio remarkably improved
become only 12.1%, reduced 39.9 points from the baseline stage. NRW of SMA2 become 29.9%

reduced 24.0 point.
Table 3.2-62: Water Balance of Gudu PMA
Item m?3/day % %
a. Billed Metered Consumption 2,373 | 76.5
Billed b. Billed Unmetered 970! 3.1 79.6
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered
. . 1996 | 6.4
Consumption Consumption (Excess Use)
2,774 . ¢. Unbilled Metered
Unbilled . - -
System : Consumption
Authorized -
Input . d. Unbilled Unmetered
Consumption . 104.0| 34
Volume Consumption
(SIV) Commercial | - Customer Metering o| o |204
3,102 Inaccuracies
Losses - -
Water e. Unauthorized Consumption
g. Leakage on Distribution 327.7 | 10.6
Losses
. Network
328 Physical - -
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
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Table 3.2-63: Water Balance of Gudu PMA (SMA1)

Item m3/day % %
a. Billed Metered Consumption 1,382.5| 84.8
Billed b. Billed Unmetered 50.9 31 87.9
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered 103.5 14
Consumption Consumption (Excess Use) ' '
1,596 Unbilled c. Unbilled Metered ) )
System Authorized Consumption
Input Consumption d. Unbllled_ Unmetered 50.4 36
Volume Consumption
SIv ) f. Customer Meterin
2,63% Commercial | |haccuracies ] 0 0124
Water Losses e. Unauthorized Consumption
Losses g. Leakage on Distribution
35 Physical Network _ 347 2.1
Losses i Leakage on Serwce_
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-64: Water Balance of Gudu SMA2
ltem m?3/day % %
a. Billed Metered Consumption 985.1 | 67.0
Billed b. Billed Unmetered 4611 31 70.1
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered 96.1 6.5
Consumption Consumption (Excess Use) ' '
912 Unbilled c. Unbilled Metered ) )
System Authorized Consurnphon
Input Consumption d. Unbllled. Unmetered 447! 30
Volume Consumption
SIvV . f. Customer Meterin
g ,40% Commercial | |haccuracies ’ 0l 0 |299
Water Losses e. Unauthorized Consumption
Losses g. Leakage on Distribution
493 Physical Network _ 299.1 | 20.3
Losses i Leakage on Serwce_
Connections up to Point of
Customer Use

Source: Project Team

2) Ex post stage analysis in Jabi PMA

The project conducted 24hrs measurement of flow volume of PMA and SMAs using ultrasonic flow
meter (UFM), location of installation is shown as Figure 3.2-39.
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Figure 3.2-39: Location of UFMs in Jabi PMA

The results of measurement of 24hrs water inflow to PMA and the MNF night flow are shown in Figure
3.2-40 to 3.2-42 and Table 3.2-65.

JABI PMA Flow Volume

ac0
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MNF:208m3/h
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Source: Project Team

Figure 3.2-40: 24hrs Water Inflow and the MNF in Jabi PMA (SMA 2&3)
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Figure 3.2-41: 24hrs Water Inflow and the MNF in Jabi PMA (SMA 2)

Source: Project Team

JABI SMA3 Flow Volume m3/h

MNF:86m3/h

Figure 3.2-42: 24hrs Water Inflow and the MNF in Jabi PMA (SMA 3)

Table 3.2-65: 24hrs Water InfFlow and the MNF in Jabi PMA

Total Inflow Average Inflow MNF (m?3/hr) MNF / Average
(m3/day) (m3/hr) Inflow (%)
PMA (SMA 2&3) 7,119 297 208 70%
SMA2 3,921 163 116 71%
SMA3 3,202 133 86 65%

Source: Project Team
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The MNF of PMA is high and accounts for 70% of average flow. Despite high MNF, the Project has not

detected such large amount of leakage by the leakage survey in this period, it is difficult to decide such
amount of water is all leakage.

Table 3.2-66 to Table 3.2-68 show result of water balance as ex post stage. Result of NRW ratio was
improved highly as 30.9% at PMA, 21.1% at SMA2 and 42.6% at SMA3. Improved points of NRW
ratio became 39.1 at PMA, 24.4 at SMA2, 45.0 at SMA3 from baseline stage.

Table 3.2-66: Water Balance of Jabi PMA

Item m?3/day % %
a. Billed Metered Consumption 4,883.0 | 68.6
Billed b. Billed Unmetered 371
Authorized Consumption 33.9| 05
Authorized Consumption | b. Billed Unmetered 1971 03
Consumption Consumption (Excess Use) ' '
5,105 . c¢. Unbilled Metered
Unbilled ) - -
System Authorized Consurnp‘uon
Input Consumption d. Unbllled. Unmetered 1682 | 24
Volume Consumption
(SIV) ) f. Customer Metering
7119 Commercial | |naccuracies o O 62.9
Losses , ;
e. Unauthorized Consumption
Water -
Losses g. Leakage on Distribution
2,015 Physical Network _ 2,014.6 | 283
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-67: Water Balance of Jabi PMA (SMA 2)
Item m3/day % %
_ a. Billed Metered Consumption 3,066.6 | 78.2
Billed b. Billed Unmetered 249 oo | 698
. Authorized Consumption ' '
Authorized | consumption [ b. Billed Unmetered 197] 05
Consumption Consumption (Excess Use) : )
System 2,794 Unbilled ((:: UnbiIIe?_ Metered ) )
: onsumption
Input Authorized =4 (jnpilled Unmetered 1682 | 43
Volume Consumption | Consumption i '
(SIV) . f. Customer Metering 0 0
3,722 Commercial | |naccuracies 30.2
Water Losses e. Unauthorized Consumption
Losses g. Leakage on Distribution
926 Physical Network : 641.2 | 16.4
i. Leakage on Service
Losses Connections up to Point of
Customer Use

Source: Project Team
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Table 3.2-68: Water Balance of Jabi PMA (SMA 3)
Item m?3/day % %
a. Billed Metered Consumption 1,828.1 | 571
Billed b. Billed Unmetered 91| 03 57.4
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered 0 0
Consumption Consumption (Excess Use)
678 . c. Unbilled Metered
Unbilled ) - -
System A Consumption
Authorized :
Input Consumbtion d. Unbilled Unmetered 0 0
Volume P Consumption
v i
(SIV) Commercial | |- Customer Metering ol o 42.6
5,031 Inaccuracies
Losses . .
e. Unauthorized Consumption
Water —
g. Leakage on Distribution
Losses Network
4,353 Physical - - 1,356.1 | 42.6
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
3) Ex post stage Analysis in Garki | PMA

The project conducted 24hrs measurement of flow volume of PMA and SMAs using ultrasonic flow
meter (UFM), location of installation is shown as Figure 3.2-43.

GagkiTPMA®Y

8 sma
© Flow Mster

N isolation Vake

H Step Test Vahe

Source: Project Team

Figure 3.2-43: Location of UFMs in Garki |

In Garki I, after several times attempt to find uncertain distribution pipe connection, the Project end up
discovered 200mm diameter PVC pipe which brunching from 450mm diameter DI pipe in SMA2.

The results of measurement of 24hrs water inflow of PMA and SMAs as well the MNF are shown in
Figure 3.2-44 to Figure 3.2-47 and Table 3.2-69 PMA1 and PMA2 have MN (Minimum Flow) instead
of MNF, the reason of this phenomenon was not clear. The MNF of 3-SMA are remarkably high and
accounts for 76%, 82% and 89% of average flow respectively. Therefore, the Project conducted
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Figure 3.2-46: 24hrs Water Inflow and the MF in Garki | PMA (SMA 2)
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24hrs Water Inflow and the MNF in Garki | PMA (SMA 3)

Figure 3.2-47

24hrs Water Inflow and the MNF in Garki | PMA

Table 3.2-69
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Although MNF is very high, it is hard to believe that such volume is all leakage.

Table 3.2-70 to Table 3.1-73 show water balance sheet of ex post stage. NRW ratio still high as 63.8%
at PMA and 78.0% at SMA1, 79.4% at SMA2, 38.4% at SMA3. NRW ratio of SMA3was reduced 19.3

points from the previous stage. NRW ratio is very high, however, it seems that this figure include
unidentified consumption, since there is no category of unidentified consumption in water balance sheet,
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therefore, it was included in leakage. However leakage survey had not detected such large amount of
leakage.

Table 3.2-70: Water Balance of Garki | PMA

Item m3/day % %
a. Billed Metered Consumption 1,236.4 | 36.8
Billed b. Billed Unmetered 39.7
Authorized Consumption 95.6 28
Authorized Consumption | b. Billed Unmetered
. . 85.7 2.6
Consumption Consumption (Excess Use)
1,546 Unbilled c. Unbllled. Metered 3.9 01
System Authorized Consumption
Input Consumption d. Unbilled Unmetered 1243 37
Volume Consumption : .
(SIv) _ f. Customer Metering
3,356 Commercial Inaccuracies 60.3
Losses . .
e. Unauthorized Consumption
Water —
Losses g. Leakage on Distribution 1809.7 | 539
1,810 Physical Network .
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-71: Water Balance of Garki | SMA1
Item m?3/day % %
a. Billed Metered Consumption 266.1 | 154
Billed b. Billed Unmetered 100! 14 37.8
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered
. . 200 | 27
Consumption Consumption (Excess Use)
326 . c. Unbilled Metered
Syst Unbilled Consumption ) )
ystem Authorized mp
Input Consumption d. Unbilled Unmetered 300 | 4.1
Volume Consumption ' '
SIvV '
(SIV) Commercial f Customgr Metering 0 0 62.2
731 Losses Inaccuracies
e. Unauthorized Consumption
Water —
L g. Leakage on Distribution
0sses Network
405 Physical - - 405.0 | 554
Losses i. Leakage on Service
Connections up to Point of
Customer Use

*Leakage were found in SMA3

Source: Project Team
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Table 3.2-72: Water Balance of Garki | SMA2

Item m3/day % %
a. Billed Metered Consumption 145.7 | 21.1
Billed b. Billed Unmetered 49| 07 21.8
Authorized Consumption ' '
Authorized Consumption | b. Billed Unmetered
. . 40| 36.4
Consumption Consumption (Excess Use)
326 Unbilled C. Unbllled_ Metered 12| 14
System : Consumption
Authorized .
Input . d. Unbilled Unmetered
Consumption . - -
Volume Consumption
(SIV) Commercial | - Customer Metering 60| 09]78.2
692 Inaccuracies
Losses . .
e. Unauthorized Consumption
Water —
L g. Leakage on Distribution
0sses Network
405 Physical - " 530.2 | 76.6
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-73: Water Balance of Garki | SMA 3
Item m?3/day % %
a. Billed Metered Consumption 819.0 | 42.2
Billed b. Billed Unmetered 46.5
Authorized Consumption 80.7| 4.2
Authorized Consumption | b. Billed Unmetered
. . 61.7 | 3.2
Consumption Consumption (Excess Use)
1,441 . c. Unbilled Metered
Unbilled . - -
System . Consumption
Authorized "
Input . d. Unbilled Unmetered
Consumption . 98.2| 51
Volume Consumption
(SIV) Commercial f Customgr Metering 0 0 53.5
1,788 Inaccuracies
Losses . -
e. Unauthorized Consumption
Water —
L g. Leakage on Distribution
osses Network
347 Physical - - 873.1| 45.2
Losses i. Leakage on Service
Connections up to Point of
Customer Use

Source: Project Team
4) 2" Ex Post Stage Analysis in Garki | PMA

The 1% ex post stage result was the less ratio than the Project Team expected, therefore, the Project Team
examined the cause. The Project Team suspected that the customer list which supplied from FCTWB
have not been listed up all water user in the area, some of the water users may be missing in the list.
Therefore, the Project Team conducted through survey in the field to find passed customer. After the
through survey, the Project Team found many customers haven’t been listed on the project list. Deal
with this result, the Project Team decided to do the 2" analysis. Number of customer increased about
120.
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Table 3.2-74: 2" Ex post Customer List of Garki | PMA

Category Meter Type SMA 1 SMA 2 SMA 3 Total Remarks
Domestic Conventional 0 43 49 92
Customer Flat-Rate 0 2 7 9

AMR 21 124 256 401
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 21 167 305 493
Commercial Conventional 0 0 1 1
Customer Flat-Rate 0 1 0 1
AMR 5 2 16 23
Prepaid 0 0 0 0
Unknown 0 0 0 0
Sub-Total 5 2 16 23
Major Conventional 1 0 10 11
Consumers Flat-Rate 1 0 3 4
AMR 8 5 23 36
Prepaid 0 0 0 0
Unknown 2 0 4 6
Sub-Total 12 5 40 57
Total 38 174 361 573

Source: Project Team

The Project Team curried out 24hrs water flow measurement and the results are shown below.
Table 3.2-75: 2" Ex post 24hrs Water Inflow and the MNF in Garki | PMA

Total Inflow Average Inflow MNF MNF / Average Inflow
(m3/day) (m3/hr) (m3/hr) (%)
PMA 2,852 118.8 105 88%
SMA1 516 215 15 70%
SMA2 625 26.0 15 58%
SMA3 1,711 71.3 60 84%

Source: Project Team

Table 3.2-76 to Table 3.2-79 show water balance sheet of 2™ Ex post stage. NRW ratio of PMA was
decreased dramatically as 34.8% from 60.3% of 1% Ex post stage analysis and 74.8% from previous
stage. NRW ratio of each SMAs were also deceased largely at SMA1 was 45.2%, 49.3% at SMA2,

27.4% at SMA3.
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Table 3.2-76: 2"Y Ex-post Water Balance of Garki | PMA

ltem m?3/day % %
a. Billed Metered Consumption 1,5682.2 | 554
Billed b. Billed Unmetered 65.2
Authorized Consumption 280.6 9.8
Authorized Consumption | b. Billed Unmetered
135.2 4.7
Consumption Consumption (Excess Use) ' '
1,546 Unbilled c. Unbilled Metered ) )
System Authorized Consumption
Input Consumotion d. Unbilled Unmetered 167.7 59
Volume P Consumption : .
(SIV) ) f. Customer Metering
3,356 Commercial Inaccuracies 34.8
Losses : .
Water e. Unauthorized Consumption
Losses 'g\l IIeakl?ge on Distribution 688.3 | 24.1
1,810 Physical Tewor .
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-77: 2"! Ex-post Water Balance of Garki | PMA (SMA1)
ltem m?3/day % %
a. Billed Metered Consumption 248.4 | 48.1
Billed b. Billed Unmetered 54.9
Authorized Consumption 350 638
Authorized Consumption | b. Billed Unmetered 200 | 3.9
Consumption Consumption (Excess Use) ' '
1,861 Unbilled c. Unbilled Metered ) )
System Authorized Consurnphon
Input Consumption d. Unbilled Unmetered 615 1.9
Volume Consumption ' '
SIvV '
(SIV) Commercial | - Customer Metering ol o |a54
2,852 Losses Inaccuracies
Water e. Unauthorized Consumption
Losses g. Leakage on Distribution
991 Physical Network : 151.2 | 29.3
Losses i. Leakage on Service
Connections up to Point of
Customer Use

*Leakage were found in SMA3

Source: Project Team
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Item m3/day % %
a. Billed Metered Consumption 2054 | 32.9
Billed b. Billed Unmetered 50.7
Authorized Consumption 1.3 17.8
Authorized Consumption | b. Billed Unmetered
. . 484 | 1.7
Consumption Consumption (Excess Use)
317 Unbilled C. Unbllled_ Metered 12| 02
System : Consumption
Authorized .
Input . d. Unbilled Unmetered
Consumption . - -
Volume Consumption
v . i
(325) Commercial fngé’jjfa”;?gs'\"ete””g 0 0| 49.3
Losses . .
e. Unauthorized Consumption
Water —
L g. Leakage on Distribution
0sses Network
308 Physical - - 258.8 | 414
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
Table 3.2-79: 2"¢ Water Balance of Garki | SMA 3
Item m?3/day % %
a. Billed Metered Consumption 1,108.6 | 64.8
Billed b. Billed Unmetered 72.6
Authorized Consumption 1343] 78
Authorized Consumption | b. Billed Unmetered
. . 66.8 | 3.9
Consumption Consumption (Excess Use)
1,243 . c. Unbilled Metered
Unbilled . - -
System . Consumption
Authorized -
Input . d. Unbilled Unmetered
Consumption . 105.0| 6.1
Volume Consumption
(SIV) Commercial f. Customgr Metering 0 0 274
1,711 Inaccuracies
Losses . -
e. Unauthorized Consumption
Water —
L g. Leakage on Distribution
osses Network
468 Physical - - 296.2 | 17.3
Losses i. Leakage on Service
Connections up to Point of
Customer Use
Source: Project Team
(12) Summary of Results

Table 3.2-80 and Table 3.2-81 show summary of the achieved results by the pilot project. NRW ratio

was improved remarkably.

- Leaks at valves and along service pipes as well as illegal connections were detected and repaired in
all PMAs. Hence, regardless of areas, NRW reduction operations against leaks at valves and along
service pipes as well as illegal connections are effective.

- A number of illegal connections were observed in Gudu PMA. Hence, in the area where prepaid
meters exists such as Gudu PMA, NRW reduction operations against illegal connections are
effective.

- Leaks along distribution networks were detected and repaired particularly in Gudu PMA. Hence, in
the area which was developed by a private developer, NRW reduction operations against distribution
networks are effective, while Jabi and Garki I PMAs were developed by FCDA.

3-81



The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

- Meter replacement improved meter inaccuracy particularly in Jabi PMA. Hence, in the area a lot of
conventional meters exist, meter replacement as a NRW reduction operation is effective.

- Regardless of area, elimination of flat rate customers progressed by meter installation.

- Accurate information of customers including major consumers as well as accurate distribution
network information are keys to accurate water balance analysis, particularly in the Phase 1
development areas such as Garki [ which are old.

- Improvement in AMR data capturing is a key to accurate water balance analysis, particularly in the
Phase 1 development area such as Garki 1.

Table 3.2-80: Implemented NRW Reduction Operations

Item Gudu Jabi Garki |
Meter Type of meter Prepaid Conventional AMR
replacement No. of meters 193 600 150
Reduction of flat Customer Not clear 4 57
rate customer Major Consumers 1 13 13
Detecteq illegal 37 10 23
connection
Detected leakage Distribution line 34 0 4

Service pipe 36 37 39

NRW Previous=EXx
improvement of 53.3=20.4 70.0=30.9 74.8=34.7
PMA post stage

Source: Project Team
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Table 3.2-81: Achieved NRW Improvement

PMA/SMAs | Previous | Ex post

Area NRW % NRW % Factor/Operation to reduce NRW
(o] (o]

Gudu

- Factor/Operation-1 (1.94=2.87m?3/customer/day)

- Factor/Operation-2

PMA 53.3 20.4 - Factor/Operation-3

- Factor/Operation-4 (network, valves and service pipes)
- Factor/Operation-5

- Factor/Operation-1 (1.73=2.82m3/customer/day)

- Factor/Operation-2

- Factor/Operation-3

- Factor/Operation-4 (network, valves and service pipes)

SMA1 52.0 12.1

- Factor/Operation-2
SMA2 53.9 29.9 - Factor/Operation-3
- Factor/Operation-4 (valves and service pipes)

Jabi

- Factor/Operation-1 (3.89=5.58m?3/customer/day)
- Factor/Operation-2

PMA 70.0 30.9 - Factor/Operation-3

- Factor/Operation-4 (valves and service pipes)

- Unbilled large scale shopping mall

- Factor/Operation-1 (3.89=5.58m?3/customer/day)
- Factor/Operation-2

SMA2 45.6 211 - Factor/Operation-3

- Factor/Operation-4 (valves and service pipes)

- Unbilled large scale shopping mall

- Factor/Operation-2
SMA3 87.6 42.6 - Factor/Operation-3
- Factor/Operation-4 (valves and service pipes)

Garki |

- Factor/Operation-1 (1.05=1.48 m3customer/day)

- Factor/Operation-2

- Factor/Operation-3

- Factor/Operation-4 (network, valves and service pipes)

- Factor/Operation-5 (domestic customers and major
consumers)

- Missing of customers in pilot project’s customer list which
was found out by thorough investigation

PMA 75.7 34.7

- Factor/Operation-2

- Factor/Operation-3

SMA1 85.1 45.2 - Factor/Operation-4 (network and service pipes)

- Factor/Operation-5 (domestic customers and major
consumers)

- Factor/Operation-2

- Factor/Operation-3

SMA2 74.8 49.3 - Factor/Operation-4 (valves and service pipes)

- Missing of customers in pilot project’s customer list which
was found out by thorough investigation

- Factor/Operation-1 (0.90=1.38m?3/customer/day)

- Factor/Operation-2

SMA3 70.0 274 - Factor/Operation-3

- Factor/Operation-4 (network, valves and service pipes)
- Factor/Operation-5 (major consumers)

Remarks
Factor/Operation-1: By meter installation and reading, estimated billed customers had consumed
more water than estimated billed water volume (calculated by N80/m?® or
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PMA/SMAs | Previous | Ex post
Area NRW % | NRW %

N150/m3), and this greatly influenced to increasing average water consumption
(per-customer per-day).

Factor/Operation-2: Meter installation/replacement & accurate meter reading

Factor/Operation-3: Disconnection of illegal connections

Factor/Operation-4: Leakage detection & repair

Factor/Operation-5: Conversion from flat-rate customer to metered customers (Nominal Excess Use)

Source: Project Team

Factor/Operation to reduce NRW

(13) Prepare a report on pilot projects, covering Activity 2-1~2-15. (Activity 2-16)
The following contents of the pilot projects were reported in workshop, technical meetings and JCC.

1) Outline of PMAs and SMAs
Basic Information and Features, Locations, Boundary, Network Drawings, Position of PMA Flow-
meters and Isolation Valves, etc.

2) Baseline Survey (before NRW Reduction Operations)

Workflow, Procedures, Customer Listing, Results of 1-week Customer Meter Reading, Customer Meter
Error Test and Illegal Connection Survey, Results of Measurement of 24-hours Flow, Minimum Night
Flow and Step Test (Area), Water Balance Analysis, etc.

3) NRW Reduction Operations Plan and Implementation

Workflow, Procedures, Prioritization, Operations against Commercial Loss (Replacement or Newly-
installation of Customer Meters, Disconnection or Legalization of Illegal Connections), Operations
against Physical Loss (Step Test (Line), Detection of Leaks and Repair of Leaks), Scheduling, Cost
Estimation and Logistics, etc.

4) Ex-post Survey (after NRW Reduction Operations)

Workflow, Procedures, Updated Network Drawing, Updated Customer Listing, Results of 1-week
Customer Meter Reading, Results of Measurement of 24-hours Flow, Minimum Night Flow and Step
Test if necessary, Water Balance Analysis, etc.

5) Evaluation of Pilot Project
Comparison of NRW Ratio before and after NRW Reduction Operations, Calculation of Actual Cost,
Benefit of NRW Reduction Operations, Cost-Effectiveness Analysis, etc.

6) Develop manuals for NRW reduction for Area Office managers and field operators (i.e.
technical officers and meter readers), including audio visual materials. (Activity 2-17)

In order for staff of Area office to take NRW reduction operations by themselves, the Project completed
to make the manuals for NRW reduction based on implementation of the pilot project. Refer to Annex
15.

3.2.3 Activities for Output-3
(1) Establish a Working Group for NRW planning. (Activity 3-1)

Prior to the Phase 2 of the Project aiming at development of a medium-term strategic plan on NRW
reduction, the Project established a Working Group for NRW planned in the first JCC meeting. At the
beginning of the Phase2, the Project had a review of the appointed members as the Working Group in
order to clarify the responsibilities of members and to enhance the ownership according to the results of
the Phase 1. Table 3-2-82 shows members of Working Group.
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Table 3.2-82: Members of Working Group for NRW Reduction Planning

Member

‘ Position in FCTWB (as of the time of establishment)

Advisory Level Sub-Group

FCTA

Mr. Sani Pai Chairperson, Director, EPRS
Mr. Lawal Abubakar Deputy Director, EPRS
FCTWB

Mr. Hudu Bello Director (retired)

Engr. A. A. Nahuche

HoD: Distribution (currently General Manager)

Mr. Adis S. Muhammad

HoD: Commerce (transferred)

Mrs. Hafsat Ahmed Lawi

HoD: Finance

Mr. Sunday Agbonthane

HoD: Reservoir and Production

Mrs. Lola Okobi

HoD: Quality Control

Engr. Abolade R. Lawal

Head of Unit of Special Project (currently HoD: Distribution)

Mr. Dele Olatuniji

HoU: Multilateral Relations

Mrs. Bunmi Olowookere

HoU: Planning, Research and Statistics (transferred)

Mr. Musa Dikko

HoU: Pipeline/Distribution

Engr. F. O. Ezeoha

Deputy Director: Water & Sewage, Engineering Service

Engr. J. U. Osayande

Deputy Director: Design, Design & Evaluation

FMWR

Mr. Adebanjo Adebayo J.

Deputy Director: TSS/C&P

Working Level Sub-Group

FCTWB

Engr. Moh. Kabir Rabiu

Leader, HoU: NRW Reduction

Engr. Abdullahi Masaud

Sub-Leader, HoU: Metering General (currently, Gwarimpa
Area Manager9

Mrs. Rose A. Akpan

Sub-Leader, HoU: Billing

Mr. Isah Danjuma

HoU: Monitoring and Detection (transferred)

Mr. Shehu Suleiman

HoU: GIS

Mr. Habib Ahmed Kiru

Gudu Area Manager (transferred)

Mr. Muhammed A. S. Ramat

Jabi Area Manager (transferred)

Mr. Adesoji Adenuga

Garki | Area Manager (transferred)

Mr. Abdulrahman Muhammed

NRW Reduction Unit

Mr. Igbinosa Courage

NRW Reduction Unit

Mr. Mohammed Dauda

Pipeline Unit

Mr. Abubakar Ubabe Abuba

NRW Reduction Unit

Mr. Abdulrahman Shehu Sani

Metering Unit

Mr. Abdul Ozumi

Gudu Assistant Area Manager

FCTA

Engr. Solomon Udoh

Principal Engineer, Engineering Services, FCDA

Source: Project Team

(2) Review existing plans, implementation structure, on-the-job training mechanism,
etc. related to NRW reduction at FCTWB. (Activity 3-2)

For NRW reduction, FCTWB has no existing plans apart from the one for zonal meter installation
prepared in 2009, no systematic implementing structures and procedures by dedicated Departments or
Units, no trainings and equipment. Because of limited understanding and capacity of NRW reduction,
that is, FCTWB had took countermeasures unsystematically or in a passive manner against NRW,
mostly repair of surface water leaks as a physical loss, as shown in Table 3.2-83.
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Table 3.2-83: Existing Countermeasures against NRW in FCTWB (Before the Project)

Category Status
Unbilled Unmetered ® FCTWB has not measured water for maintenance, fire-fighting and
Consumption discharging from washout or air valves along transmission or distribution
mains for breaking pressure.
® FCTWB staff is exempt from billing as welfare.
® 15% of total customers and major consumers remains in flat rate.
Meters are supposed to be installed by Metering Unit, but it has little
been done due to lack of budget, though FCTWB has collected
registration fee from customers including meter installation.
Unauthorized ® Pipeline Unit has sometimes identified illegal connections at air valves
Consumption and drain/washout valves along transmission mains in maintenance,

and disconnected them ad hoc.

@ Monitoring and Detection Unit and Area Offices are in charge of illegal
connections and tampering in distribution networks, but actually they do
not have systematical ways in an active manner such as standard
operating procedures.

® Track record of billed consumption and amount of customers are useful
to identify irregularity but the existing billing system cannot help it due to
its limited capability.

Customer Metering
Inaccuracies and Data
Handling Errors

® FCTWB does not have only equipment or laboratory to test customer
meters but also meter standardization. Particularly, the aged meters, of
which accuracy get worse, are supposed to be replaced by new ones by
Metering Unit, but it is not the rule in FCTWB.

® Data handling errors may arise in the manual process such as meter
reading, writing in memo paper, transcription to billing form in the office
and then data entry to billing system. But existing billing system and
structure of FCTWB cannot detect them effectively.

Leakage on
Transmission and/or
Distribution Mains

® Pipeline Unit and Area Offices do not have equipment and skilled staff
for leakage detection, and especially Area Offices are not equipped for
prompt and smooth repair of leaks.

® Pipeline Unit is in charge of transmission and distribution mains or
network of D300mm or more. Whenever obviously-visible considerable
leaks and pipe bursts occur along the mains or someone reports, the
Unit repairs them. The Unit has often faced difficulty in repair glass-
reinforced plastic pipes.

® Area Offices take care of distribution network of less than D300mm.
Whenever obviously-visible considerable leaks and pipe bursts occur
along the pipelines or someone reports, Area Offices repairs them.

Leakage and
Overflows at Utility’s
Storage Tanks

® Overflow from storage tanks seems to be less common, but some
specific tanks have constant leak which is inconsiderable unless amount
of leak is severe.

® Tank Unit is in charge of maintenance, but has little awareness of leaks
as NRW.

Leakage on Service
Connections up to
Point of Customer Use

® Area Offices in charge of service connections do not have equipment
and skilled staff for leakage detection, and they are not equipped for
prompt and smooth repair of leaks.

® \Whenever obviously-visible considerable leaks and pipe bursts occur
along the pipelines or someone reports, Area Offices repairs them.
However, because of limited budget and stock for repair materials in
Area Offices, leaks are not repaired immediately and repair is not
always appropriate in quality.

® Staff of Area Offices has little awareness of leaks as NRW.

Source: Project Team

(3) Conduct hydraulic and water pressure distribution analyses of the pipeline
networks. (Activity 3-3)
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Before the commencement of the Project, FCTWB did not carry out hydraulic analysis officially by any

Units except personal effort by using EPANET at particular individual level, but appointed Logistics
Unit of Distribution Department for hydraulic analysis.

Hydraulic analysis requires information of existing distribution mains and networks such as length,
diameter and material, water demand and elevation as input data. However, drawings and GIS map have
not been developed sufficiently in FCTWB, so it is very difficult to get the information. Hence, the
Project Team requested Area Offices to provide the information and make a sketch on satellite image.

For water demand, the Census data is an information source but is not applicable to the Project because
it helps to calculate domestic demand only, not commercial demand. Since FCTWB organizes meter
reading data by the billed amount in monetary value rather than the billed amount of water volume, it is
also difficult to determine water demand from meter reading results. Hence, Project Team requested
Area Offices to aggregate and submit monthly water consumption data, as well as upgraded the billing
system. Project Team also requested Area Offices to specify higher and lower water pressure areas on
the satellite image, which may make it relatively easy to calibrate hydraulic analysis.

For elevation data, they are not included in the existing GIS database. Therefore, FCTWB needs to
conduct survey in the field by using GPS terminal, or purchase geography data, or acquire data manually
from Google Earth®, etc. Because of AGIS security, these data were not reflected in FCTWB’s GIS and
they are not combined with pipeline information.

In consideration of dearth of as-built drawings and limited/unreliable or less-accurate data in FCTWB
including GIS database, the Project selected “Zone 4” and conducted hydraulic analysis for secondary
and tertiary pipeline network by using EPANET as well as verification. The Project also developed the
hydraulic analysis manual (refer to Annex 15).

1) Activity of Hydraulic Analysis
a. Setting-up model zone and confirmation of Boundary

The Project selected “Zone 4” including Central Area, Asokoro, Garki I and Garki II, where water is
supplied from Tank No.4, as a model zone and also selected “Garki I PMA” for more detail analysis.
The reasons to select these zone and PMA were:

® Information and map relatively exist or can be obtained.

® System input volume and billed consumption are available from zonal meter reading and pilot
project results

® [n Garki I, SIV and consumption data is existing.

® Boundary could be confirmed at the site by both the Headquarters and Area Offices in spite of
discrepancy of information.

b. Mapping and data collection of system input volume and billed consumption

® Existing pipeline data from GIS Unit as well as information from both the Headquarters and Area
Offices were utilized because of data inaccuracy and missing.

@ System input volume was obtained by zonal meter reading.

® Billed consumption data of domestic/commerce customers was obtained from customer data book
of Area Offices, particularly metered consumption, averaged consumption from available data and
converted consumption from billed amount of both conventional and AMR meters.

® Billed consumption data of major customers was obtained from relevant sections of the
Headquarters.

c. Verification of hydraulic analysis

® As a verification of hydraulic analysis, water pressure was measured to compare calculated results
and actual measured data at the specific points.

2) Outcomes

a. Simulated pipeline network map in EPANET
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Figure 3.2-48 shows the simulated pipeline network map of Zone 4 in EPANET, which was prepared
by the Project Team with support from the JICA Expert Team.

Source: Project Team

Figure 3.2-48: Simulated Pipeline Network Map of Zone 4 in EPANET

b. Calculation of System Input Volume

System input volume into Zone 4 was obtained from zonal meter reading and calculated by the Project
Team with support from the JICA Expert Team.

Tank 4 Out Flow Volume (m3/h) August, 2017

/

10,Aug

13,Aug

14,Aug

15,Aug

16,Aug

17,Aug

20,Aug

22, Aug

25,Aug

30, Aug

Average

56,640

48,790

52,870

53,260

52,340

52,070

52850

54,120]

54,570

53,655

2,970

2200

2700]

2620

2650

2650

2460

3040]

2620

Date 8,Aug

1 Day V 58,490
Max m3/I 3440
Ave m3/h 2437
Hourly Fa{ 1.411571604

2,360

2033

2203]

2219

2181

2,170]

2202

2,255

2,274

1.258475

1.225601

1.180712

1.180712

1.215039

1.221433

1.117166

1.348115

1.152155

1.146525

1.22341

Source: Project Team

Figure 3.2-49: System Input Volume into Zone 4 (August 2017)

c. Calculation of Billed Consumption

Based on data from the relevant sections of the Headquarters and Area Offices, billed consumption was
calculated at each node by the Project Team with support from the JICA Expert Team.

d. Results of Hydraulic Analyse
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Judging by the minimum water pressure at 0.15Mpa (tentative value) which can supply to customers
who have own storage tank, the calculated pressure at every node was higher than 0.15Mpa.
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Figure 3.2-50: Simulation of Hydraulic Analysis of Zone 4
3) Verification by Water Pressure Measurement/Logging

Water pressure was measured and logged for 24 hours at the point along diameter 100mm pipeline
shown in Figure 3.2-51. The calculated value was 0.1716Mpa, and the actual measured/logged data was
0.12Mpa to 2.2Mpa, therefore, this means the acceptable result was obtained through of hydraulic
analysis.
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Figure 3.2-51: Water Pressure Measurement/Logging Point in Zone 4
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10/10/2017 01:26:02
10/10/2017 02:16:33
10/10/2017 03:07:04
10/10/2017 03:57:35
10/10/2017 04:48:06
10/10/2017 05:38:37
10/10/2017 06:29:08
10/10/2017 07:19:39
10/10/2017 08:10:10
10/10/2017 09:00:41
10/10/2017 09:51:12
10/10/2017 10:41:43
10/10/2017 11:32:14
10/10/2017 12:22:45
10/10/2017 13:13:16
10/10/2017 14:03:47

B e e N A A N

Source: Project Team
Figure 3.2-52: Result of Water Pressure Measurement/Logging in Zone 4 and Devices

Y]

(4) Develop outlines of the medium-term strategic plan and its annual NRW reduction
plan. (Activity 3-4)

Prior to formulation of the medium-term strategic plan, the Project Team summarized the plan’s contents
containing assessment of the pilot projects, scenario, goal and cost-effectiveness, NRW reduction
operations plan, implementing schedule and budget allocation, staffing plan and responsibility, human
resource development program and recommendation.

(5) Develop the first medium-term strategic plan (2019-2023) for approval by FCTA.
(Activity 3-5)

In order for FCTWB to take NRW reduction operations efficiently and smoothly from 2019, the Project

formulated the medium-term strategic plan on NRW reduction (2019-2023) as an overall plan for an

annual action plan (refer to Annex 16 for details).

Comments from Advisory Group Explanation to Governing Board Members

Figure 3.2-53: Development of the Medium-term Strategic Plan

1) Five (5) Scenarios

From the lessons obtained through the pilot project, FCTWB needs to spend a certain amount of expenses
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for NRW reduction operations. Therefore, the Project Team prepared five (5) scenarios of NRW reduction

operations: Scenario-a to Scenario-¢ in the medium-term strategic plan to cope flexibly with influence due

to various conditions such as budget release, appointment of trained staff, progress of database for the
existing pipelines in future.

Table 3.2-84 summaries main operations and equipment procurement of each scenario as well as target
NRW ratio (“X”-marked items to be implemented/procured). Refer to Annex 16 for details. The target
NRW ratio indicates percentage unless scenario selected once is changed the year 2019 through 2023.
Therefore, the target NRW ratio should be reviewed and setup in the annual action plan based on the
first 6-month activities of the previous year. For the medium-term strategic plan, the Project
estimated/applied NRW ratio of urban water supply system for the FCC at 48.3% for the year 2014-
2017 as follows:

System Input Volume: 113.38 million m? per year
Revenue Water: 58.63 million m? per year

NRW: 54.75 (113.38 — 58.63) million m3 per year
NRW Ratio: 54.75/ 113.38 = 48.3%

Regardless of scenario, the common objective of NRW reduction operation among five (5) scenarios is
to monitor status of NRW ratio.

® Data collection of periodical/monthly billed consumption

® Data collection of periodical/monthly system input volume (SIV)

® Periodical/monthly water balance analysis
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Table 3.2-84: Features of Scenarios for NRW Reduction Operations

Items

Scenario

a |

b

[

d

e

1. Target

1.1 Target Year

2023

2023

2023

2023

2023

1.2 Baseline NRW Ratio (%)

48.3

48.3

48.3

48.3

48.3

1.3 Target NRW Ratio in 2023 (%)

31.9

32.4

36.9

35.1

42.8

1.4 Reduction Approach

DMA

Zone

Zone

Zone

Zone

2. Main Body for NRW Reduction Operations

2.1 Main Body for Operations
(Supervision)

HQ's NRW
Unit

HQ NRW
Unit

HQ's NRW
Unit

HQ's NRW
Unit

HQ’'s NRW
Unit

2.2 Main Body for Operations (Field
Actions)

Area
Offices

Area
Offices

Area
Offices

HQ’'s NRW
Unit

HQ's NRW
Unit

3. NRW Reduction Operations

(1) Network Drawings and Data

X

X

X

X

X

(2) Customer Enumeration

a) DMA

b) Zone

(3) DMA Design, Creation and
Prioritization

XXX

(4) Zonal Prioritization

(5) Field Inspection

(6) Isolation by installing Flow Meters
and Valves

(7) Step Test in DMA

(8) Zonal Measurement

X XX

(9) Leakage Detection

a) by Area Office (DMA)

b) by Area Office (Zone)

c) by NRW Unit (Zone)

(10) Patrol of Surface Leaks

x

(11) Repair of Leaks and Recording

a) for (9)-a)

b) for (9)-b)

c) for (10)

d) for (9)-d)

XXX

(12) Identification of lllegal Connection
and Inaccuracy Meters

a) lllegal Connection (Area Office)

b) lllegal Connection (NRW Unit)

c) Inaccuracy Meters

d) Labo Test of Meter Inaccuracy for
Meter Standardization

X X|X]

(13) Measures against lllegal Connection
and Meter Inaccuracy

a) lllegal Connection (Area Office)

b) lllegal Connection (NRW Unit)

c) Meter Inaccuracy

(14) Data Collection of Monthly Billed
Consumption

a) DMA

b) Zone

x| X

x

X

x

x

(15) Data Collection of Monthly SIV

a) DVMA

b) Zone

c) Bulk Meters

(16) Monthly Water Balance Analysis

VXXX

(17) Measurement of 1-week SIV (DMA)

(18) Installing Water Meters

(19) Survey on Trunk, Distribution Mains
and Reservoirs

x

(20) Preparation for Pipe Replacement
Plan

X XXX XX XX

XXX XX [X]

XXX XXX

XXX XXX

4. Procurement of Equipment

3-92




The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

ltems Scenario
a b c d e
4.1 Flow Meters and Valves for Isolation X - -
4.2 Leak Detection Equipment X X - - -
4.3 Water Meters X X X X -
5. Place where equipment is stocked
5.1 Existing Equipment SAPgOt 3Apg°t NRW Unit | NRW Unit | NRW Unit
5.2 Newly-procured Equipment A.O. A.O. - - -

Source: Project Team
2) Cost-Effectiveness by Scenario

Table 3.2-85 shows the cost-effectiveness for five (5) years. “Scenario-d” indicates the highest cost-
effectiveness at 18.9.

Table 3.2-85: Cost-Effectiveness by Scenario

ltem Scenario
a b c d e
Cost (mil. NGN) i 882.2 804.5 326.9 222.7 123.5
Revenue yielded (mil. NGN) ii 4,822.6 4,752.6 3,636.9 4,198.4 1,698.8
Direct Benefit (mil. NGN) i =ii —i 3,939.4 3,948.1 3,310.0 3,975.7 1,575.3
Cost-Effectiveness iv=iili 55 5.9 11.1 18.9 13.8

Source: Project Team
3) Budget Allocation for Five (5) Years

Cost for NRW reduction operation is composed of the following expense items:

Field Allowance for staff

Equipment such as flow-meters, valves, water meters, leak detectors

Materials such as fittings for leak repairs, 24hour-flow measurement, water meter error test,
consumption survey, etc.

Water meter laboratory

Fuel for vehicles

Vehicles

Maintenance and insurance for Vehicles

Training for human resource development

Table 3.2-86 shows the budget allocation (annual cost) for five (5) years.
Table 3.2-86: Budget Allocation for Five (5) Years by Scenario

Scenario Cost (mil. NGN) 2019 2020 2021 2022 2023
Scenario-a 883.3 241.7 185.4 178.1 139.7 138.4
100% 27% 21% 20% 16% 16%
Scenario-b 804.5 225.2 169.0 161.7 123.8 124.8
100% 28% 21% 20% 15% 16%
Scenario-c 326.9 115.8 59.3 50.7 50.7 50.5
100% 35% 18% 16% 16% 15%
Scenario-d 222.7 34.1 34.6 50.7 514 52.0
100% 15% 16% 23% 23% 23%
Scenario-e 123.5 14.2 14.7 30.9 31.5 31.2
100% 12% 12% 25% 26% 26%

Source: Project Team
4) Financial Consideration

The Financial statements of the five (5) scenarios such as “Profit and Loss” and “Cash Flow” were
studied and summarized as below.

a. Conditions
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ltems

Conditions

Sources

1. Baseline of NRW ratio

48.3%

Estimated by Project Team
as shown in Chapter 1.4

2. Incremental O&M expenditures

Scenario-wise

Estimated by Project Team
as shown in Chapter 3.3

3 .Capital investment expenditures

1) Construction works in 2019 for the
switch-over of water supplied by LUD-
WTP Phase-3&4

NGNG73Mil.

Estimated by Project Team

2) Procurement in connection with the
scenarios

Scenario-wise

Estimated by Project Team
as shown in Chapter 3.3

4. Depreciation

Estimated by Project Team mostly

1) Procurement of above 3-2) 10 years . .
equipment and vehicle
2) Other assets including the Estimated by Project Team (mostly
construction of switch-over and LUD- 20 years facilities, installations, and
WTP Phase-3&4 pipelines)
5. Price escalation Not applied Judged by Project Team
6. Tariff. V\{elghted average between the NGN90/m3 Estimated by Project Team
domestic and commercial customers
7. Collection ratio of water tariff against bills o Estimated by Project Team
raised 31.3% average rate of four years from
2014 to 2017
8. Allocation and remittance to FCTA Not applied Assumed by Project Team

Source: Project Team
b. Profit and Loss (P/L) Statement

Table 3.2-88 shows the summary of the P/L statement of the year 2023. With-project cases (5 scenarios)
will obviously make a larger profit than without-project case (no scenario).

Table 3.2-88: Summary of P/L Statement of the Year 2023 by Scenario (Million Naira)

Account Items No Scenarios

Scenario A b c q £
1.Revenues 7,829 10,306 10,239 9,547 9,824 8,668
2.Expenditures 2,799 2,895 2,886 2,844 2,824 2,815
3.P/IL=1-2 5,030 7,411 7,353 6,703 7,000 5,853

Source: Project Team
c. Cash Flow (CDF) Statement

The C/F Statement refers to cash-inflows and cash-outflows in a given period categorizing such
activities as operational, investment and financial. The difference between the cash-inflows and the cash-
outflows comes out to “net cash flow” at the end. Table 3.2-89 shows the C/F Statement for the year
2023 estimated based on the above conditions.

With-project cases (five scenarios) will apparently generate the net C/F more than without-project case
(no scenario). Moreover, the net C/F will surely soar if reducing the number of un-paid customers. The
Scenario-a and Scenario-b could remain negative even though funded because of a heavier investment
amount in the year than that of other scenarios; this negative amount should be raised for from the
Government or other party accordingly.
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Table 3.2-89: Summary of C/F Statement of Year 2023 by Scenario (Million Naira)

o No Scenarios
Activities .
Scenario a b (o] e
1.Operational 714.5 1,451.3 1,434.6 1,220.4 1,325.0 965.1
2.Investment 0 -100.0 -91.0 -18.9 -384 -20.5
3.Financial 0 0 0 0 0 0
4. Net C/F = 1+2+3 714.5 1,351.3 1,343.6 1,201.5 1,286.6 944.7

Source: Project Team

5) Staffing Plan and Human Resource Development Plan

To implement NRW reduction operations, the strategic plan includes staffing plan for relevant Units and
Area Offices as well as human resources development plan. Table 3.2-90 shows required number of staff

by scenario.

Table 3.2-90: Required Number of Staff by Scenario
Unit 2019 2020 2021 2023
HQs alblc|d|lela|b]|c elalbfc|d|elal|b elajbfc|d|e
NRW reduction 41313[11]9]413]3 9141331191433 91413[3|11]9
GIS 313]13[3[3]2]2]2 212202 (2]2]2|2]|2 21212]2|2]2
Distribution 31212]2]2(3]2]2 21312212 ]2]3]2]2 21312[2]2]2
Billing 21212(2(2]2]2]|2 21212222 ]2]|2]|2 21212]2]2]2
Commerce T[]0 01111101 ]1]1 0O[1]1]1]1]0
HQs Sub-total 1111(19]16 10]10 12110(10(18| 15|12 5/12(10(10| 18|15
Area Offices
Distribution 6/6|/6[6|/6]|6[6]6 6/6|/6|6|/6|6|6|6]6 6/6|6[6|6]6
Commerce 2021111 ]1]2]2]1 112021111 [1]2]2]1 1121211111
Area Office Sub-total [ 8 (8 |7 |7 |7 8|8 |7 7,8|8(7|7|7|8|8|7 7\8|8|7|7]|7
Total 21(19|18/|26 1817 20(18(17|25(22|20(18(17 22(20|18|17|25| 22

Source: Project Team

Figure 3.2-54 shows training schedule.
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Source: Project Team

Figure 3.2-54: Training Schedule to implement the NRW Reduction Operations

6) Scenario that FCTWB selected

To carry out NRW reduction operations, considering the following aspects, the Management of FCTWB
selected “Scenario-d” which states that, “Only FCTWB HQ will take NRW reduction operations such
as systematic leakage survey, illegal connection survey, and installation of water meters but NOT create
DMAs. FCTWB will target on NRW ratio of 35.1% for the year 2023”.

® Practical goal of NRW ratio and budget constraint

® Insufficient data of the existing water supply facilities

® Vulnerable structure and limited discretion in budget use of Area Offices

® Insufficient number of skilled staff of Area Offices

® Expected accommodation of disbursement due to the approved autonomy of FCTWB and
appointment of the governing Board of FCTWB.

® Making the most use of skills and know-how which were obtained through the Project as much
as possible so that FCTWB’s capacity on NRW reduction especially at individual level is
sustained.

(6) Develop an annual NRW reduction plan based on the strategic plan as an integral

part of an annual recurrent and capital plan of FCTWB for approval by FCTA.

(Activity 3-6)
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The Project Team, particularly NRW Unit took an initiative and developed an annual NRW reduction

plan for the year 2019 based on Scenario “d” as stated in the medium-term strategic plan (refer to Annex
17 for details).

(7) Develop a planning manual for NRW reduction. (Activity 3-7)

In order to enable FCTWB to review and formulate the medium-term strategic plan after 2023 by
themselves continuously, the Project prepared a planning manual for NRW reduction containing the
following with some templates. Refer to Annex 18.

Background of NRW Reduction

Purpose of NRW Reduction and its Effect

Composition of the Planning Manual for NRW Reduction

Users of the Planning Manual for NRW Reduction

Contents of the Planning Manual for NRW Reduction

Results of NRW Reduction Operation for the Previous Four-year and Future Challenges

(8) Review existing plans, activities and implementing structure, etc. related to water
distribution management. (Activity 3-8)

FCTWB has managed to operate facilities based on not quantitative but experiential manner. Therefore,
present operation by FCTWB does not deserve to be called water distribution management. The Project
Team could collect information from 8 out of 13 Area Offices, so had faced a difficulty in
implementation due to dearth of as-built drawings including information on pipeline and appurtenances.

1) Zoning of Water Supply Areas

As shown in Figure 3.2-55, water supply areas can be zoned based on coverage area of each reservoir
(tank). However, since flow-meters called “zonal meters” do not exist along transmission mains and
water consumption by water supply area or even zone has not been calculated, zone-based water
distribution management is currently impossible for FCTWB. Installation of zonal meters was proposed
in 2009 by FCTWB itself but has not been implemented because of budget limitation.

Source: Project Team

Figure 3.2-55: Zoning of Water Supply Areas
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2) Area Offices and Water Supply Areas in their charge

FCTWRB has currently 13 Area Offices to operate and maintain less than Dia.300mm distribution mains
or networks and service pipes in water supply areas in their charge. The boundary of Area Office is not
always same as one of the zoning based on coverage of each reservoir (tank). Table 3.2-91 shows 18

Area Offices and water supply areas in their charge.

Table 3.2-91: Water Supply Areas in charge of Area Offices

Area Offices Water Supply Areas
Asokoro Asokoro
Bwari Bwari, Ushapa
Garki | Garki |, Central Area
Garki Il Garki Il
Gudu Gudu, Durumi, Kaura, Duboyi, Gaduwa, Apo, Dutse

Gwagwalada

Gwagwalada, University, Airport, CKC School

Gwarinpa,Jahi & Katampe | Gwarinpa I&ll, Jahi, Katampe, Katampe Ext., part of Mabushi

Jabi & Utako Jabi, Dakibiyu, Karmo, Utako, Kado, part of Mabushi
Karu / Nyanya Karu, Nyanya
Kubwa | Part of Kubwa
Kubwa II&lll Part of Kubwa
Maitama & Wuse || Maitama (A5), Maitama (A6), Maitama Ext., Wuse ||
Wuse | & Wuye Wuse |, Wuye

Source: FCTWB
3) Present Situation of Water Distribution Management

Water distribution management is composed of three (3) aspects: water volume management, water
pressure management and water quality management.

a. Water Volume Management

Because of non-existence of bulk and zonal meters and lack of understanding of the need, FCTWB has
not measured water flow volume and not found out time-oriented water flow trend in the existing system
to learn key factors for water supply such as the maximum water supply volume. In addition, existing
billing system, which does not have function to calculate consumption in water volume, has not made
FCTWB project water demand of customers.

Litter per capita per day (LCD) as design criteria of the existing piped system is 230 LCD set by FCDA.
b. Water Pressure Management

FCTWB has identified the areas having water pressure failures by customer complaints and reports from
Area Offices, but has not been able to analyse them scientifically due to non-existence of pressure
gauges to take effective actions.

An upper limit of water pressure at service points as design criteria of the existing piped system is 10
bar (1IMPa) set by FCDA. However, FCTWB does not have any criteria to ensure operating water
pressure at the proper level.

c. Water Quality Management

Except Lower Usuma Water Treatment Plant, there are no points for injection of chlorine even at
reservoirs (tanks) in the existing piped system.

For checking concentration of residual chlorine in distribution network to be more than 0.2 mg/L,
FCTWB has sampled and tested distributed water at the end users, for example, 20 customers’ taps per
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month in Garki I, a pilot Area Office. According to interview to Quality Control Department, it seems
that FCTWB has managed to keep residual chlorine at proper level.

(9) Establish framework of water distribution management (Activity 3-9)
1) Water Distribution Management Committee

The Project established “Water Distribution Management Committee” temporarily, cross-organizational
committee to discuss water distribution management in FCTWB, consisting of staff from Distribution,
Commerce and Quality Control Departments (refer to Table 3.2-92). The JICA Expert Team introduced
the case of Yokohama City, for example, several key factors and their concepts, facility development
planning based on water demand projection, criteria of water pressure, water pressure map and residual

chlorine map.

Table 3.2-92: Members of Water Distribution Management Committee

Member

Position in FCTWB (as of the time of establishment)

Engr. A. A. Nahuche

HoD: Distribution

Engr. Abolade R. Lawal

HoU: Special Project

Engr. Moh. Kabir Rabiu

HoU: Logistics (currently NRW Unit)

Mr. Abubakar Ubabe Abuba

NRW Unit

Mr. Shehu Suleiman

HoU: GIS

Engr. Douglas E. Oloton

HoU: Meter (General)

Engr. Abdullahi Masaud

HoU: Meter (Prepaid Meter)

Engr. Yetunde Olaniyan

HoU: Monitoring

Mr. Aminu Umar

HoU: Operation and Water Monitoring

Mr. Abdulrahman Mohammed

Operation and Water Monitoring Unit

Mr. Muazo Aliyu S. B.

Assistant Head of Department of Commerce

Mr. Isah Danjuma

HoU: Monitoring and Detection

Mr. Adeyemi Taiwo

Monitoring and Detection Unit

Mrs. Rose A. Akpan

HoU: Billing

Ms. Kanyi Wanaoo Mimi

HoU: Water Quality Monitoring

Source: Project Team
2) Approaches of Water Distribution Management

To realize and optimize water distribution management in FCTWB, the Project proposed approaches
according to the above review.

The above Section 3.2.1 (6) “Install zonal meters, water pressure sensor and pilot remote monitoring
(telemetry) system. (Activity 1-6)” describes concept and design, location of facilities and equipment
required for water distribution management.

a. Water Volume Management

By installing bulk and zonal meters to measure and monitor water flow and upgrading the billing system
to calculate water consumption, FCTWB can assess water volume of distribution quantitatively as well
as adequacy of existing facilities against the actual requirement. The information obtained can be
reflected to revision of facility development plan by FCDA as well as operation by FCTWB.

The Project empowered FCTWB to measure/monitor water flow and the billed water consumption to
calculate/estimate NRW (refer to Section 3.2.1 for the results) and conduct hydraulic analysis, in
consideration of telemetry system or SCADA in the future.

b. Water Pressure Management

By using portable water pressure loggers, FCTWB can measure water pressure at some points in
distribution mains and networks. Then, FCTWB will be able to determine the target value of operating
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water pressure, reflect it into the facility development plan and prepare facility operation plan to ensure
operating water pressure at the proper level.

The Project selected the points to measure/monitor water pressure regularly in Zone 4 where hydraulic
analysis could be conducted, in consideration of telemetry system or SCADA and water pressure map
in the future.

c. Water Quality Management

By using data of ongoing sampling test of residual chlorine, FCTWB can identify distribution and degree
of concentration of residual chlorine by water supply area and zone. Then, FCTWB will be able to reflect
them into the facility development plan and prepare facility operation plan for better water quality at the
proper level.

The Project selected the points to check/monitor water quality regularly in Zone 4 where hydraulic
analysis could be conducted, in consideration of telemetry system or SCADA and residual chlorine map
in the future.

(10) Supports to FCTWB for Autonomy and Medium-Term Strategic Planning of NRW
Reduction

1) Suggestion of Framework in prospect of FCTWB Autonomy

The JICA Expert Team suggested ensuring the preparatory framework for FCTWB autonomy according
to the legal basis which was actually enacted as the FCTWB Act by signing of the President of Nigeria
on 29" December, 2017 during the Project period.

2) Understanding of Differences between Current (Old) FCTWB and New FCTWB

By the Act, FCTA takes a 100% stake in FCTWB and retains important authority. This means new
FCTWB will be under the jurisdiction of FCTA and will NOT be autonomous completely.

Although the FCT Minister has a power of decision for primary important matters as a shareholder
(owner), both the governing Board and the top management of FCTWB will be in charge of general
important matters such as reorganization, financial decision-making and disbursement and so on.
Therefore, FCTWB can act as an enabling water utility.

Table 3.2-93 shows comparison of major business aspects between current (old) FCTWB and new
FCTWB, which are stipulated in the Act (refer to Annex 19 for details).

3) The Preparatory Framework for FCTWB Autonomy

It is imperative that FCTWB improves and strengthens own management system to conform to
stipulation in the FCTWB Act, however it takes time and effort. The JICA Expert Team suggested
establishing “Start-up Committee” for the preparatory framework for FCTWB autonomy in advance of
the enactment. Roles and responsibilities of the start-up committee were:

a. Planning of the new management system and timeframe
b. Internal notification, instruction to staff and implementation
c. Follow-up of progress
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Table 3.2-93: Differences between Current (Old) FCTWB and New FCTWB

Business Aspects Current (Old) New
Specified in the Act Remarks
Nature of An agency of Corporate body 100% owned by FCTA
Body FCTA (under (Possibility of private
Permanent capital induction and
Secretary) listing on the stock
market in the future)
Authorization | Subjects of | The FCT Minister The FCT Minister @ Board managing
high members: nomination,
importance resignation and
remuneration
@ Nomination of
Managing Director
@ Capital investment plan
® Rates and charges
®|nvestment on
property/security
National Assembly ® Organization
® Annual budget
- The National ® External borrowings
Assembly ® Induction of private
capital
®Listing on the stock
market
Subjects of | - The Governing ® Procure assets
general Board ® Fix rates and charges
importance ® Prepare development
and maintenance plan
® Recruiting and salary
Financial Source of | FCTA Treasury FCTWB own
Subjects Funds for | ®Recurrent treasury O FCTWB pays all
Operation expenditures ® Operational expenditures instead.
(monthly income
allocation, salary | ®Paid-up capital
payment and ® Government loan ® A large scale of capital
etc.) and subvention expenditures.
® Capital ® Government
expenditures budget allocation
Reserved | All earnings are Reserved at To be utilized for
Funds retained at FCTA FCTWB own rehabilitation and capital
treasury. treasury expenditures
Annual Not prepared Mandatory to submit | The report shall contain
Report the FCT Minister the activities and the
within 6 months audited financial
after the end of statements of FCTWB.
preceding financial
year.
External None but FY2012 Mandatory to be The auditors shall be
Audit and FY2013 were audited within 6 appointed in accordance
audited. months after the end | with the official
of preceding guidelines.
financial year.
Water tariff | Not changed for To be revised/set to | Cost recovery policy is
long term (no meet the economic required.
review) and financial
objectives.
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4) Calculation of Water Supply Cost and Water Tariff

With support from the JICA Expert Team, the Project Team and staff of the Finance Department and
the Planning, Research and Statistics Unit conducted financial review for FCTWB autonomy as well as
the medium-term strategic planning of NRW Reduction, as below:

a. To all Departments, an orientation meeting was held to explain
® Necessity of calculation
® How to calculate, and
® (Cooperation for the data required.
b. In addition to financial statements, the data required (from FY2012) were collected such as
® Revenue water (estimated)
® Number of customers, billed amount and revenue
® Personnel costs, and
® Chemical, operational costs and depreciation
c. The results calculated/analysed from the data collected were presented such as
® Water supply cost and revenue of revenue water
® Profitable water tariff, and
® Financial forecast until 2023.
d. Outcomes were recognized and shared among Project members and participants such as
® Basic knowledge for system input volume, revenue water, water supply cost and price
® Necessity of depreciation of water treatment plant III & IV
® Possible increase in revenue and profit by NRW reduction, relocation of pipeline
interconnection at the upstream of bulk meters and improvement in tariff collection, and
accordingly
® Possible lowering of water tariff

3.3 Achievements of the Project

3.3.1 Outputs and Indicators (Target values and actual values achieved at completion)

As shown in Figure 3.3-1, the Project achieved indicators of three (3) Outputs with outcomes through
activities, for example:

- Output 1: Establishment of the system calculating/estimating NRW ratio by bulk/zonal flow meters
and billing system

- Output 2: Development of methods/operational procedures for effective NRW reduction with
manuals, and also the fact of NRW reduction in pilot projects contributing revenue increase

- Output 3: Development of the medium-term strategic plan on NRW reduction based on
calculated/estimated NRW ratio and the results of pilot projects.
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Source: Project Team

Figure 3.3-1: Achievements in Project Timeframe

Table 3.3-1 summarizes achievements of Output-1.

Table 3.3-1: Achievements of Output-1
No | Indicator | Status
Output-1: Level of NRW of both the service area of FCWTB and water distribution areas is
monitored and estimated.
1a Record of NRW ratio is kept by NRW | Done.
Unit. NRW ratio was calculated or estimated because of
data deficiency at bulk/zonal meters and also difficulty
in calculating the billed consumption due to non-
periodic (monthly) billing cycle and estimate bills.

1b NRW ratio of the service area of | Ditto
FCTWB is reported to its Joint
Management Meeting.

1c NRW ratio of the service area of | Ditto
FCTWB is reported to Management
of FCTWB.

1d Periodic records of data and | Ditto
estimation on water distribution
management such as water flow of
zonal meters and water pressure are
kept by NRW Unit.

Source: Project Team

Table 3.2-2 and Table 3.2-3 summarize achievements of Output-2.
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Table 3.3-2: Achievements of Output-2

No | Indicator | Status
Output-2: Methods/operational procedures for effective NRW reduction are established
through pilot projects at Pilot Metering Areas (PMAs) under pilot Area Offices.
2a | Decrease rate of NRW ratio for each | Not successful in SMA-2 of Garki | due to difficulty in
Sub Metering Area of a PMA reaches | identifying the installed pipeline, however the Project
at least 80% of its target at the end of | concluded indicator was generally achieved in all three
the respective NRW reduction | PMAs. Pilot project spent the period between Nov.
operations. 2014 and Dec. 2016 intermittently and the follow up
between Mar. and Oct. 2017.
2b | Technical manuals for Area Office | Technical manuals were approved on 13" August
managers and field operators (i.e. | 2018. Refer to Annex-20.
technical officers and meter readers),
including audio visual materials, are
approved by Head of Department
(HoD) for Distribution and HoD for
Commerce.
Source: Project Team
Table 3.3-3: Results of Pilot Project
Initial Cost + Estimated
Before After Reduction | Target Status Recurrent Revenue
(%) (%) Point (%) Cost Increase
(million/3yrs) (million/3yrs)
Gudu
SMA-1 52.0 121 39.9 31.2 OK
SMA-2 53.9 29.9 24.0 32.3 OK
PMA 53.3 20.4 32.9 32.0 OK N81.9 N100.6
Jabi
SMA-2 45.6 21.1 24.5 27.4 OK
SMA-3 87.6 42.6 45.0 52.6 OK
PMA 70.0 30.9 39.1 42.0 OK N95.0 N274.3
Garki |
SMA-1 85.1 45.2 39.9 51.1 OK
SMA-2 74.8 49.3 255 44.9 Non
SMA-3 70.0 27.4 42.6 42.0 OK
PMA 74.8 34.7 40.1 44.9 OK N97.9 N112.4
Source: Project Team

Table 3.3-4 summarizes achievements of Output-3.
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Table 3.3-4: Achievements of Output-3

No | Indicator | Status
Output-3: A medium-term strategic plan of FCTWB for NRW reduction is developed, utilizing
the results of Output 1-2.
3a Draft medium-term strategic plan for | Draft medium-term strategic plan for NRW reduction
NRW  reduction (2019-2023) is | (2019-2023) was submitted by FCTWB to the
submitted by FCTWB to FCTA for | governing Board of FCTWB on behalf of FCTA for
review and approval. review and approval, on 30 July 2018.
3b | An annual NRW reduction plan (2019) | The incorporation was committed by the governing
is committed by the governing Board | Board of FCTWB on behalf of FCTA on 5" September
of FCTWB, to be incorporated in | 2018, in response to the official request letter by
FCWTB’s annual recurrent and capital | FCTWB. Refer to Annex-20.
budget plan (2019) for submission to
FCTA for review and approval.
3c | Aplanning manual for NRW reduction | A planning manual was approved on 13 August
is approved by the General Manager | 2018. Refer to Annex-20.
of FCTWB.
3d | Framework of water distribution | Framework of water distribution management was
management is established. established in September 2018.
Source: Project Team

3.3.2 Project Purpose and Indicators (Target values and actual values achieved at
completion)

Based on the achievement of the above Outputs, the Project achieved the following indicators of Project
Purpose as shown in Table 3.3-5, particularly official approval of the medium-term strategic plan for
NRW reduction (2019-2023) is a significant step toward growth of FCTWB as an autonomous water

utility.
Table 3.3-5: Project Purpose and Achievement

No | Indicator | Status

Project Purpose: Capacity of FCTWB for NRW reduction is strengthened

a. The medium-term strategic plan for | The medium-term strategic plan was reviewed and
NRW  reduction (2019-2023) is | approved by the governing Board of FCTWB on behalf
approved by FCTA by the end of the | of FCTA on 5" September 2018.

Project.

b. Relevant staff of FCTWB (i.e. | Relevant staff's capacity for NRW reduction became
members of NRW Management Team | equipped with skills and knowledge necessary for
and Pilot NRW Action Teams) | NRW reduction, which was confirmed by the final
become equipped with skills and | assessment (see Chapter 2).
knowledge necessary for NRW [ NRW Unit was newly created during the Project.
reduction according to the criteria set
by the Project for each level.

c. NRW ratio of each PMA is monitored. | NRW ratio of each PMA has been monitored (refer to
Table 3.2-4) since PMA meter problems were solved
and PMA coding in the billing system was completed.

Source: Project Team
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CHAPTER 4. RESULT OF JOINT REVIEW

4.1 Key Factors Affecting Implementation and Outcomes

The following key factors were observed through implementation of the pilot projects.
(1) Lack of Feedback between FCTWB and FCDA

The pilot project observed that as-built drawings of the laid pipeline networks have not been handed
over from FCDA to FCTWB properly, and also problems and issues in O&M have not been fed back to
FCDA for improvement in services.

(2) As-Built Drawings

Drawings of pipelines are supposed to be managed and stored in Pipeline Unit of FCTWB HQs and/or
Area Offices. However, most of existing drawings are not soft copies but hard copies and are not well
organized. Most of drawing copies are only one set in FCTWB.

For the Phase-1 Development Area including Garki I where land development and construction of water
supply facilities were mostly completed, FCTWB has converted manually as-built drawings into digital
form in map book by GIS, and accomplished 95% of data input of pipeline information including valves,
hydrants and service pipelines. However, the map book shows only location and size of pipelines but
does not show materials, installation year and covering depth. Even as-built drawings or the map books
exist, discrepancy of information such as pipeline location, size and branching point has happened often.
In addition, stop cocks supposed to be on installed service pipelines are shown on water distribution
networks by mistake, so it leads to difficulty in distinguishing valve from stop cock. At intersections of
two pipelines, it is not clear that if they have been connected or not.

For the Phase-2&3 Development Areas including Gudu and Jabi and other satellite towns where land
development and construction of water supply facilities are still ongoing by FCDA or private developers,
the constructed facilities have been operated by FCTWB without as-built drawings often because of
provisional transfer and other reasons.

As far as it goes, FCTWB has maintained the facilities by relying on pipeline information based on
individual knowledge or using design drawings which is often different from actual situation of the
constructed facilities.

This was one of facts which forced the pilot projects to redo NRW reduction operations.
(3) GIS

During pilot projects, FCTWB shifted own GIS system being free from AGIS security which was an
obstacle for smooth GIS operation and data transfer. However, GIS Unit of FCTWB is still an interim
Unit consisting of one staff plus a casual staff. It is essential to update GIS database by reinforcing GIS
Unit together with relevant Units and Area Offices.

(4) Inefficient Management of Customer Data

Management of customer data including meter-reading data and payment records has not unified timely
among HQs and Area Offices. While HQs staff make use of customer data computed from database
(billing system), Area Offices manually deal with customer data by using “Customer Notes (List)”
transcribed from printed bills by Commerce staff in Area Offices, which is an inefficient procedure and
causes data handling errors, then may lead to wrong billing.

This was one of facts which forced the pilot project to redo NRW reduction operations.
(5) Complexity in Customer Category

Customers are categorized as domestic, commercial (un-coded), major consumer (co-operate body,
mini-hotel / restaurant, major consumer, petrol station / plaza, private school / clinic), institution
(embassy / high commission, ministry / parastatals, liaison office, religion), public tap / convenience &
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kiosk, and lifting point (bulk selling. This mixture caused difficulty in data assembling in the pilot
project.

(6) Several Types of Customer Meter

Customer meter types are in; conventional including flat-rate, AMR and prepaid meters. This mixture
makes O&M and financial analysis difficult. Different types and products of conventional meters exist
in the market without accuracy check and licensing for quality assurance.

Staff do not need manually read AMR and prepaid meters because of automatically-recording, but often
suffer from communication failure with AMR meters due to trees or other obstacles such as grasses, and
also malfunction with prepaid meters because of battery lifetime. In addition, prepaid meters cause free
water if valve remains open or illegal bypassing as NRW unless customers report or FCTWB monitors

properly.
(7) Estimate Billing System

A considerable number of estimate bills caused by no meter reading, which sometimes lead to
unexpected billed amount to customers and then their complaints, hamper calculation of revenue water.
No meter reading usually results from absence of customer, inaccessibility to customer meter, infrequent
meter reading due to non-provision logistics, and probably dereliction of meter readers.

(8) Duplicated / Return Bills

A number of duplicated/return bills exist in billing system of FCTWB, which make analysis inaccurate.
“duplicated/return bills” mean the bills which are supposed to be eliminated or deactivated from billing
system but have remained, then have resulted in being returned or not delivered. Existence of
duplicated/return bills in billing system causes wastefulness and unreliable financial analysis statement,
NRW and collection ratio.

A main cause is negligence of duty in FCTWB, but the reasons why duplicated/return bills have
remained are:

- In spite of conversion of meter types including flat-rate, the duplicated customer accounts have
remained.

- In spite of address modification or re-subscription, old customer accounts have remained.

- In spite of move of customers or their displacement/demolition by the Government, uninhabited
customer accounts have remained.

- As long as these bills have remained, billing system keeps on issuing the bills by automated estimating
programme.

FCTWB has worked on elimination or deactivation by upgraded billing system, but has still kept on
issuing a certain number of those bills.

(9) Complexity in Water Tariff

Water tariff are, as standard, N80/m? or N5,500/month for domestic, N150/m>* or N45,000/month for
commercial, and N150/m* or various prices per month for major consumers. This mixture makes
financial analysis complicated.

(10) Customer Meter Inaccuracy

Inaccuracy of conventional meters is higher than that of AMR and prepaid meters. After replacement of
those meters in the pilot projects, NRW ratio was improved certainly. However, meters will be getting
inaccurate gradually without regular maintenance and periodical replacement, for example every eight
years (in case of Japan), regardless of meter types and well-condition. Conventional meters available in
local markets vary in quality.

(11) Unauthorized Consumption

Illegal bypassing/connections were found in all the three PMAs, particularly often in Gudu and Garki I
PMAs where prepaid or AMR meters were installed. These were caused by non-reading or non-
inspection by water board’s staff and non-existent regular monitoring in the field.
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(12) Leakage

Network pipelines and service pipes in Gudu PMA (an estate) and also inflow pipeline branched from
a distribution main were installed by private developers. The pilot project observed water leaks on both
network pipelines and service pipes up to customer meters surface leakage because of low-quality in
appurtenant/meter materials, installation and workmanship, and non-standard situations such as service
pipes laid from the back side. The pilot project also observed an inflow pipeline over a ditch without a
sheath pipe and bursts due to substandard materials and no thrust block.

In Jabi and Garki I PMAs, the pilot project observed water leaks mainly on service pipes up to customer
meters as surface leakage because of low-quality in appurtenant/meter materials, installation and
workmanship. Also, because of installation depth of network pipelines in these PMAs, particularly in
Jabi (e.g. 6m in depth) and also pipeline/valve conditions, leakage detection equipment could be fully
utilized.

(13) Quality Failure in Facility and Workmanship
Low quality in construction and plumbing works including materials was observed across the pilot
projects, which causes pipe burst and leakage.

4.2 History of PDM Revision

Table 4.2-1 shows the history of PDM and PO revisions during the Project, which were approved in the
JCC meetings. Refer to Annex 2 for PDM revision.
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Table 4.2-1: PDM Revision

Revision | Approval Date Main Points Revised Change or Addition in Inputs
Ver.0 15t JCC 2" Dec. | - Minor changes of some | - None
toVer.1 2014 words.

- Changes in Outputs, | Nigerian side
Activities and Inputs | - Chambers for bulk meters for
related to additional water treatment plants, flow
procurement/installation meters and valves for the selected
of zonal meters and PMAs/SMAs™
support for water | - Electric wiring to bulk/zonal
distribution meters, loggers and pressure
management sensors™?

- Minor changes in [ - Demurrage at local customs point,
timeframe of indicator's licensing cost of radio
achievement due to application™
delay - Cost for communication of

telemetric device for selected
zonal meter(s) and water pressure
sensor(s)™
Ver.1 12th Japanese side
toVe.r2 34 JCC Nov. - JICA Experts (water distribution
' 2015 management, facility design /
construction supervision,
equipment design / installation,
remote monitoring)™
- Generator for project office™
- Zonal meters, loggers and water
pressure sensors™
- Telemetric monitoring system with
standby power generating facility
for selected zonal meter(s) and/or
water pressure sensor(s)2
- Modification of existing billing
system™
- Chambers for zonal meters and
water pressure sensors™
- GIS training in Nigeria™

- Changes in Inputs, | Nigerian side
particularly chamber | - Chambers for flow meters and
construction for the bulk valves for the selected
meters at Usuma PMAs/SMAs™

Ver.2 22nd Treat{nent Elantfrom the | Japanese side
toVe.r 3 4th JCC Sep. Nigerian side to the | - Chambers for bulk meters for
' 2016 Japanese side based on water treatment plants, zonal
the request of the meters and water pressure
Nigerian side due to a sensors™
delay of counterpart
funding release.

- Changes in the Activities | Japanese side
and timeframe of | - JICA Experts (Remote Monitoring
indicator’'s achievement Device Installation / Training,
in accordance  with Financial Analysis /

o4t extension of the Project Organization)™
Ver.3 h period for six (6) months. | - Telemetric monitoring system for
7" JCC Aug. . o
toVer.4 2017 - Change in Overall Goal selected zonal meters(s)
in  consideration  of | - Solar powering systems for zonal
realistic situation and meters’
sustainability. - Chambers for bulk meters for
water treatment plants, and zonal
meters™
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Revision | Approval Date Main Points Revised Change or Addition in Inputs

- Eighteen persons mutually agreed
upon will be trained in Japan.™

- Change in an Indicator | Nigerian side

and its means for | - Project Manager: General
Ver.4 gh JCC 28t Jun. Output-3 in Manager of FCTWB™
toVer.5 2018 consideration of recent
timeline of FCTWRB’s
budget process
Remarks:
*1: This input was supposed to be stated in the previous PDM, but not stated. Hence, it was added
for

*2: This input was added newly

*3: This input was partially removed.

*4: This input was partially added newly.
*5: This input was updated or corrected.
Source: Project Team

4.3 Evaluation on the Results of the Project Risk Management

The Project was implemented properly with the project risk management by JICA based on checklist of
project risk management shown in Table 4.3-1.

4-5



uleg) wcowwm.v_ pue swsajgo.id osje pue ‘z-indjnQ pue L-indino JuswIAo ueusBiN sy 10 sbusyo Aoiod
10} sanjiAoe ul Aejap ‘puny Lediajunod Jo 9Seajal-Uou JO UOIBISPISUOD | A<=N :
0} anp sjndino pue asodind josloid ‘|eob [|eJano JO uolRIIPOIA
ul Ajjeonsijeal pajenjeas aq 0} palipow sem [eob [[etanQ [/ 10z 1snbny]
suoneJado Jo ue|d pue saniAloe uswabeuepy
‘syndino ‘esodind jo8loid ‘|eob |jelonp adoog
"AJljigeurelsns 0} sAay ale Juswadueyus [euoieziuebio pue [jIg gALDd 9yl
JO JUBWIOBUS OS|B puUB ‘anssi |edNllo B Udaq sey puny Jedisjunod Buipnjoul
aMLO4 0} uoieooje }@6png Jadoud ‘JanamoH “ueder uj Buiuiely e 8y}
ul se ||am se ue|d oi1bajens wis)-wnipaw jo dnoib Buppiom ul uonedioied
uBnouyy paoueyus useq sey Yao4 ﬁ_%cmmwmmhmw:omwhﬁw HWNCHMMM_JN__ N 108l014 8y} Jaye Ajljigeulrisns 1o} aAnRuUaouIsiq
Buiuiely ybnoayl Yago4 yum uoneradood Ag st oyl aziwiuiw 0} aouenodwl
J0 S1) ‘alojaiay] "Ajsnonuijuod Jajem SNUSASI-UOU 82Npalt 0] PAAJOAUI 8(
pinoys elhqy Jo uawdojaaap/Buiuueld jo abieyd ul ygo4 [91 0z lequeldag]
VIN [¥102]
N suone|nbal 1o sme| asaueder Jo 9oueldWOOUOU/2OUBAISSCOUON
N suone|nbai 1o sme| uelabiN Jo aoueldWOOUOU/EOUBAISSQOUON
salouabe Bunuaws|dwi ay) J0 JuswuisAob uelabiN
N 8y} JO JUBWIHWWOD JO 3oe| 8y} 0} anp AJnuiuod ul A}noiyig
Juswulanob ueliabiN ay)
N Jo abueyd Aoljod jueoiiubis Aq uone||@oued o uonesiipow Jolej
‘uoisuadsns JO YSII 8y} JO UOIIBIBPISUOD Ul
uonewlojul Ajinoas yum pajesado aq pinoys joaloid ayj Jenamoy ‘|nyjaoead
ale elnqy ul Ajunoas pue sonijod ‘uonenys snoinaid se swes [/ 10z 1snbny]
‘uolsuadsns Jo ysu A suonipuod Alunoas Jo |eanljod Aq uoisuadsng
9y} JO UOIJBIBPISUOD Ul uoiewIOUl AJ1IN28S yum pajesado aq pinoys josafoid
ay} Janamoy ‘jnyaoead ale elnqy ul A1undas pue sonijod [910z Jeaquieideg]
uonewuou] Bunosjiog [#102]
Juswabeuew sadinosal uewny ‘Juswabeuew
1509 ‘Juswabeuew awi ‘yuswainoold Juswabeuey
ul Aejap Aq pasneo /Y JO uoisinay [leJanQ
‘6°9) swayl Jo Juswabeuew pajepljosuo)
SyEWoY N/A Sy siy aAnoadsold _
NESN| swa)| jo Alewwng _ swia)| Juswabeuely

Juswabeue %siy 393loid JO ISINI3YD |-€ ¥ dlqeL

uoday euid 109loid
euabiN jo olgnday [elapa- ul
109[01d Jare/\ BNUBASYH-UON JO uononpay Alouua] eude) [elapad ayl




‘Ajoanebau syoefosd auniny ay) 108ye osje pue uaddey

Aew saseo Jewis ‘Auadoud paysiigelss sl yad4 0} gMLDH woul walshs
Noeqgpas) ssajun ‘NRO Jo abieyd ur gapn 104 pue uswdojaasp/buiuueld

Jo abueyo ul yqO4 usamiaq uonesadood pue Buueys uoiewloul Jusionsul
8q 0} swaas uoseal [ejuswepuny ay] ‘sdew pue sbuimelp a|qeljal/a}eindoe
1O 80UB}SIXa-UOU 0} dNp SallAlOR Z-1nd]NQ Japun paj|eour/pajeulwI|e a1om
SYINS oM} ‘|Ndd O} 10848 aAieBau ou si a1ay} ybnouyyy [910Z Joquisydag]

A<=N

suonipuog-aid ay) ul sebueyod 1o soualayIp
0} anp sjndino pue asodind josloid ‘|eob [|eJano Jo uoleoIPOIA|

‘spadx3 yOIr paisnJ} sey Lediajunod

pue apis uelabiN ayj Jo diysiaumo yym pajuswsjdwi usaq sey j09foid
3y} 1By} pawijuod sem Ji pue ‘s|qeded ale spadx3 yoIr [910Z Joqueldag]
aoualajal Jo swus} Jo uoneledaid ayenbapy [110Z]

N<=A

spadx3 yoIr ay) Jo Ajoeded
0} anp sjndjno pue asodind josloid ‘|eob [|eJano Jo uoleIIPON

apis asaueder ay} woulj syndul ui
Aejop 0} anp syndino ‘esodind josloid ‘|eob [|BJaA0 JO UOIROIPOIA

‘abusg|leyo

SIY} Yyum |eap 0} saiiAioe L-iIndinQ ul ApAYN 4o Bulojuow pue juswalnsesw
0} pappe sem uonjewis3 H'9¢ ON jue|d Juswieal; Jajem JO SHUE)

Jajem Jea|d wol) MojLaA0 pue Asualolep elep ‘sauljadid ul Jayem Jo mojy

[IN} Uou pasned sey siy) uay) ‘Alddns sassedins puewap Jajem jey} uolenis
ay} 0} pa| sey siy| “walsAs Ajddns Jajem ay} ojul moj} Jeyem ajenbapeul
pasned sey siajow MOJ} 3N Jo weasisdn au) je $9¢ ON jueld Juswiead)
Jajem woJj juiod uoi}0auu0D By} 1B MOJ) J8JBM JO aoualaualul [£10Z 1snbny]

A<=N

uediajunod jo Ayoeded
0} anp sjndjno pue asodind josloid ‘|eob [|eJano JO uolROIPOIN

‘paulewsal sey

3SI awes 8y} ‘yonuw jou si sindul Jo 1502 ay} ybnoy) uaag "pases|al sI puny
Hedlajunod se uoos se yoeq pled aq |Im yoiym ‘Ajjesjodwia} }s00 sy} paianod
sey apis asaueder ay] -opis uelabiN 8y} Jo sonsibo| JusioNsul pue
soliAjoe bunuawsaidwi ul Aejgp pesneo sey siy) ‘uiebe pauaddey sey puny
Hediaunod Jo aseajal-uou ‘L0z Alenuepr woly g-eseyd uj [£10g 1snbny]
“186u0] Aue IN220 },UOM XSII BWES By} OS ‘PaJNIaXd

aq [m ‘Ajjeano saniAoe 108lold 8y} Joaye Aew yoiym ‘epis uelabiN ay} Jo
syndul ||y "@21d |10 Ul [[e} JO 3SII 8y} BuLiepisuoo Jaye paulwlalep aq pinoys
sindui iy} ‘ensbiN se yons salunod Bulonpoud-jio Bunioddns uaypn

‘apis uelabiN ayy wouy sindul JaAo 4003 apis asaueder ay} os

‘puny pediajunod JO 8ses|al-uou 0} anp PaLIndd0 Ysu SIyl [910g Jequieidag]
"9uUOp Sem auop aq 0} spaau Jeyp [110Z]

apis ueusbiN sy} wouy syndur ul Aejep
0} anp sjndino pue asodind 108(oid ‘|e0b ||BJSA0 JO UOIEIYIPOIA

syleway

N/A
ISy

sysiy aAnoadsold

swa}| jo Arewwng | sway| Juswabeuepy

uoday euid 109loid
euabiN jo olgnday [elapa- ul
109[01d Jare/\ BNUBASYH-UON JO uononpay Alouua] eude) [elapad ayl




uedisrunod Jo souewlopad
pue uonewJoy ‘yuswubisse pue ‘suadx3 Juswisbeuew
$92JN0sal uewnH
VOIr Jo @ouewlopuad pue ueld Juswubissy
30UBIBIB] JO mELonouMﬁwHMM%@wﬂwwmwmqwﬁmww“ N&<A suadx3 yOIr 8y jo Aloeded o) anp sindino ul sulpag
poliad
N S}l pue suadx3 y)Ir Jo sindul Jo ¥oe| 0} anp sindino ul sulpag
N salelolyauaq pua ay} 0} 1oedwi Juswdojaasp ul aulpaq
N uediaunod jo Ayoeded 0} anp syndino ul aulpaq
sjndjno pue saljAloe Jo Juswabeuew Alujenp juSWiebELELL
T . Ajleno
N "apis asaueder ay} Jo 1@6pnq jo Aouaioinsu|
"8A0qe paje)ls [/ 10z 1snbny]
"aA0qe pajels [910g Jequisidag] A "apIs euabiN ay} jo 186pnq jo Aousioinsu|
"9uUOp Sem auop aq 0} spaau Jeyp [102]
apIs uelabiN
ay} Joj Juswabeuew/buiuueld 1500 pue | juswabeuew 1s0)
196pnq ‘vOIr Aq Juswabeuew/buluue|d 150D
N suadx3 vOIr 8y} jo Ajoeded o} anp sy Ul Aejeg
N apis asaueder ay} wouj syndur ui Aejgp 0} anp saAdY ul AejeQq
N d/0 jo Ayoedeo o} anp saniAioy ul Aejeq
‘paziwiuiw usaq
sey Aejap ay} ‘Juswabuele siy) Ag "pasesjal sI punj yedisajunod se uoos se
yoeq pred aq [im yoiym ‘Ajjesodwa) 1s00 ay) palanod sey apis asaueder ay |
‘opIs ueldbIN ay} Jo sonsIBo| Jualolnsul pue .ww:_>:om Bunuawsajdwi ui Aejap A opis uBLeBIN ou wou sindur Ul ABjp 0] 8np senAloY Ul Aejeg
pasneod sey puny Jediajunod Jo 8ses|al-uou ‘anoge pajels sy [£10z 1snbny]
‘puny edisjunod JO 8Sed|aI-UoU JO 8sneda(q
sindul ul Aejap anp pakejep usaq sey saiiAloe ay] [910z Joqueidag]
*auop Sem auop aq 0} Spaau Jeyp [v102]
salIAljoe Jo Juswabeuew sNpayds | juswabeuew awi |
‘ueder u) bujuiel) o€ By} Ul Se
[1Iom se uejd oi6ajelis wia)-wnipaw jo dnoib Buiiom ul uonedionied ybnoayy
paoueyus Usag sey Yaod4 uim uoljesadooo ‘enoge pajels sy Hltom 1snbny]
SyEWoY N/A SYSIY aAljoadsold
S| swi)| o Alewwng | sway| jJuswabeue|y

uoday euid 109loid
euabiN jo olgnday [elapa- ul
109[01d Jare/\ BNUBASYH-UON JO uononpay Alouua] eude) [elapad ayl




‘spadx3 yOIr ay) Aq paysabbns

usaq aABY SUOIOB J18Yy10 pue aapiwwod Alojesedald e Jo Juswysliqe}sa
‘quawioeus Jo 10adsoud u| Juapisald 8y} pue ajeuss ay) Aq pamoj|o)
‘saAljejuasalday Jo asnoH ay) passed sey |lig ML @41 [£102 snbny]

uononpal MYN 1o Allsseosu ul aseslosp asneo

g s Aggo) o) A Aew yoiym |eadal sy 4o ‘|j1Ig gMLD4 9y} Jo Juswioeus ul AejeQq
sindino 108loid 8y} Jo ains ayew 0} Aiessadau si 1l ‘alojaisy] "gMLDd pue ' ‘ ' '
V104 40 Yj0q Jo [043u02 By} puokaq s ) Ing ‘Joulged ueudbiN ul st |lig 8y L
"¥71.0Z ©0Uuls se pajoeus usaq jou sey |lig GMLO4 8yl [910Z Jequisydag]
‘paJinbal se uonenyis 32ayd o] [0z ull
_ SETREe)
"Alyloowss paisedaid sem Buiuied] [/ 10z 1snbny]
‘Alyroows paisedaid sem Buluiel] [910z Jequierdag] Ne=A ueder uj Buiute: Jo uone.edaid ut Aejeq
"pPalindo0 Jou sey Ysu Siy] [/10Z isnbny]
"a|nNpayas 108foid ||elon0 ay) 1084k Jou SB0p SIY} INg ‘uoneonoads NeA Juswdinbs 10 seinpaacid uawainooid u Aejg
wswdinba azjjeul} 0} awi} 00} JI 8sNesaq a|NpPayds [eijiul 0} uosLiedwod
Ul syjuow 9 Joj pakejap uaaq sey Juswaindold [910z Jequaidag]
"palin2d20 Jou sey su Syl [210Z 1snbny]
'Pa4ina20 Jou sey 3su siy] [910zZ Jeqweldag] | N<A suadx3g yOIr Jo sainpaooud Juswainoold ul AejeQq
"Jopus} uo spuadap j| [#102]
sainpadsoud Juswabeuew
10BJJUO0D/JUBWAIND04d JO Juswabeuel Juswainoold
N ueder ul paAjoAul suosiad yim uonediunwwod ul A}noiq
N d/D pue juswulanob ueliabiN 8y} yim uonesiunwwod ul A}noiyiq
‘PAAJOAUI sUOSIad JueAs|al pue 4/ ‘spadx3 Juswabeuepy
vOIr Buowe uonesiunwwod jo Juswabeue|y uonesIuNWWo)
N wadx3 ajelidosdde ainoas 0y AJnouyiq
*JN220 JOU PIP YSU SIY} ‘/1L0Z [udy pue yote ul pouad ainsofo podiie
elnqy Buunp pajoLysal sem spadx o duy ybnoyyy [ 1snbn
& PP .cot:oow Mvw_mwc v_wccw_c ._.F“@_,WOHN “mmemam,% NeA SHadx3 vOIr Buiyoredsip ut Aejed
"Jopus} uo spuadap j| [102]
‘anss| ue s| ainjonu}s buiuawadwi mau ay}
Japun j08fold 8y} Jo AJnuiuoD ‘aloyaiay] "/ 10z dunf ul votmv,wcmb\vmmm_woh AN 4/ 10 JuBLUBISSE U 8BUELD Jo ABleq
alam gMLD4 Jo |1oA9] Juawabeuew ay) je slaqwaw joafold swos pue ‘/10g
yoJlen ui juspiooe oijesy Aq pediajunod e Jo SSO| Sem w‘_oc._.lfrom 1snbny]
SyEWoY N/A SYSIY aAljoadsold
S| swa)| jo Alewwng _ swia)| Juswabeue

uoday euid 109loid
euabiN jo olgnday [elapa- ul
109[01d Jare/\ BNUBASYH-UON JO uononpay Alouua] eude) [elapad ayl




4.4 Lessons Learnt

The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria

Table 4.4-1 shows lessons learnt which were obtained through implementation

Figure 4.4-1 shows organogram of FCTA for understanding situation well.

Project Final Report

of the Project. Also,

FCT Treasury

Economic Planning,
Research & Statistics

FCT Procurement

Establishment &
Training

Monitoring &
Inspection

Protocol Department

HON. MINISTER

Permanent
Secretary

Engineering & Services

Design & Evaluation

Urban & Regional
Planning (URP)

Mass Housing & PPP

Executive Secretary,
FCDA

Resettlement &
Compensation

Finance &
Administration

Internal Audit

Public Relations
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FCDA Procurement

Public Buildings

Satellite Towns
Development Department

Security Services

FCT Pension

TTTT]

FCT Archives and Historical
Bure_au

I FCT Audit

I_

Departmert of Qutdoor
advertisement and Signages

Department of Information &
Communication
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Source: JICA

. 1
I Transport Secretariat |

AbujaMetropolitan
Management Council

Health & Human Services
Secretarlat

Agriculture & Rural
Development Secretariat
| Social Development |

| Education Secretariat

Secretariat

| FCT Legal Secretariat

I Area Council services
Secretariat

*Each Secretaristisconsisted by
wvarious Department and,or Board.

—I Administration and Finance

_I

Urban Affairs

_l

Facility Management

FCT Water Board

Abuja Environmental
Protection Board

Abuja GIS

Abuja Infrastructure
Investment Centre

FCT Emergency Management
Agency

Parks & Recreation

_I

FCT URP Tribunal

_I

Development Control

FCT Christian Pilgrim Board

FCT Muslim Pilgrim Board

Cther Agendies (such 23 AEA, ASC, AFV, AICL,
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Figure 4.4-1: Organogram of FCTA
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The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

CHAPTER 5. FOR THE ACHIEVEMENT OF OVERALL GOALS
AFTER THE PROJECT COMPLETION

5.1 Prospects to Achieve Overall Goal

In the Project, as fundamental preparation for NRW reduction operation, flow meters required for
measuring distributed water (System Input Volume: SIV) in particular areas were installed in outlets of
13 tanks. In addition, some other equipment such as leak detectors required for finding out leak points
were procured.

FCTWB must organize the following system apart from survey equipment such as leak detectors and
flow meters in order to implement NRW reduction operation.

® Set-up the dedicated team for NRW reduction operation considering backup staff to be appointed
for each activity.

® Ensure smooth release system of budget

® Deploy vehicle

® Establish monitoring system (Regular meeting takes place, activity report and discussion about
improvement in activities)

® Appoint persons who are in charge of equipment inventory including vehicle

Non-Revenue Water reduction activities are routinely implemented in the service area of FCTWB.

5.2 Plan of Operation and Implementation Structure of the Nigerian side to
Achieve Overall Goal

As mentioned in Section 3.2.3 (5), the Project Team prepared five (5) scenarios such as Scenario-a to
Scenario-e for NRW reduction operations in the medium-term strategic plan to cope flexibly with
influence due to various conditions such as budget release, appointment of trained appropriate staff,
progress of database for the existing pipelines in future.

To review The Project Team set conditions for the criteria in terms of the following aspects:

Budget release

Appointment of well-trained staff for leakage survey
Appointment of trainers required for Area Office’s staff
Inventory management of equipment in Area Office
Development of pipeline data

Figure 5.2-1 shows criteria for reviewing/selecting scenario of NRW reduction operations as aspects of
financial condition, human resources, etc. The target NRW ratio shown in Table 3.2.86 indicates
percentage unless scenario selected once is changed the year 2019 through 2023. Therefore, target NRW
ratio should be reviewed and setup in the annual action plan based on the first 6-month activities of the
previous year.
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YES
YES
~ 1.50rless ) NO More than 2 reduction NO More than 3 reduction

----------------- reduction percentage points |wssseeeeasses percentage points vunnanniee percentage points compared of S DT

compared of the previous year compared of thé previous year thé previous year z

[

3

Examination on Scenario of NRW 4

Reduction Operations =

]

| ves g

<

. NO
Ensure disbursement of f
e N14.5-32. 1million/year Scenario-e -
NO
IYES
Ensure budget allocation for.
______ . Ensure disbursement of NO Area Offices and inventory management YES Scenario-¢ -+
N60.5-116.2million/year of equipment in the Area Offices,
in addition, improveoffice condition
IYES

__________ - Appoint at least one well-trained NO Scenario-d -+

staff for leakage survey

IYES
Appoint 3 staff as trainers NO NO Scenario-b
who can t in staff of Area Office
to estabhsh NRW reduction team

YES YES
NO Ensure budget allocation for.
Ensure inventory management Area Offices and inventory management-of
of equipment in Area Offices equipment in the Area Offices, in addition;
improve office condition
NO
YES
Ensure disbursement of Lo_ Ensure disbursement of E
N128.1-242.1million/year N124.8-225.5million/year
YES
Develop pipeline data NO
accurately and ensure
time to create DMA NO
YES Ensure budget allocation YES

for Area Offices, in addition,
improve office condition

Scenario-a >
_, : Flow to examine various conditions for

taking appropriate operations
------- > : Flow to have review annually

Source: Project Team
Figure 5.2-1: Criteria for selecting Scenario of NRW Reduction Operation

5.3 Recommendations for the Nigerian side

The JICA Expert Team had found out issues and challenges through the implementation of the Project
since the beginning, and then had presented recommendations to FCTWB as shown Table 5.3-1.

As of the termination of the Project in November 2018, in consideration of “Enactment of the FCTWB
Act” and official approval of “the medium-term strategic plan on NRW reduction (2019-2023)” by the
governing Board of FCTWB, JICA prepared actions to be taken for improvement in water services by
FCTWB as shown in Figure 5.3-1. This figure describes the necessity of the sound business and
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management of FCTWB, and optimization of water supply services as an autonomous water utility by
reaching the following goals set through the Project implementation.

® |[mprovement in water service coverage
® Revenue increase and improvement in financial situation
® Autonomous organization and workplace

Particularly, improvement in network drawings, GIS database, customer database, reading/billing/
collection system, rules and regulations, etc. is a key to the success and sustainability of the medium-
term strategic plan on NRW reduction.
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The Federal Capital Territory Reduction of Non-Revenue Water Project
in Federal Republic of Nigeria
Project Final Report

5.4 Monitoring Plan from the end of the Project to Ex-Post Evaluation

As monitoring, FCTWB has followed up to accelerate/ensure NRW reduction according to the selected
“Scenario-d” of the medium-term strategic plan, and also to deal with unsolved problems.

In particular,

® FCTWB submitted “the letter to the Director of FCT Treasury” on 19" October 2018, which
explains that the medium-term strategic plan by the governing Board of FCTWB was approved and
incorporation of annual NRW reduction plan into FCTWB’s recurrent & capital budget was
committed by the governing Board of FCTWB.

® FCTWB and the JICA Expert Team prepared “the Communique of the final seminar on 22™
October 2018 to be submitted to the Permanent Secretary of FCTWB as well as the FCT Minister”.

® FCTWB and the JICA Expert Team exchanged “the Memorandum of Understanding” on 1%
November 2018 to follow up unsolved problems including malfunctioning equipment.

Refer to Annex 21 for details the official documents.

It is of importance that FCTWB continues following up the above to implement the medium-strategic
plan on NRW reduction, and also that the above recommendations and actions will be put in practice
(refer to Table 5.3-1 and Figure 5.3-1).

Furthermore, FCTWB should review the results of capacity assessment and capacity development plan
under the Project and utilize them to enhance organization and individuals, and also should share the
progress, issues and challenges with JICA through regular meetings for further collaboration.
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