Water Resources White Paper -+ KEREEZE + v4.0 - PartA

Building Water Systems

That Last
BB ANKERRS

In a world of limited resources and environmental uncertainty, this document
explains how we make decisions, manage risks, and how your donations are
integrated into a system that can be monitored and improved.
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APPLICABLE REGION / ERt&E

Kenya - Uganda + Tanzania + South Sudan
BEE - FTE - BEER - EHS

In-house field capacity /| BBRIBHES  Love Binti International operates its own drilling rigs (2 in Uganda ~ + linKenya )and
geophysical survey equipment (2 units) — enabling independent survey and drilling without dependence on contractor availability.
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This document (Part A) is the donor-facing white paper. For technical implementation standards, see Part B: Technical Appendix. / 253 (Part A) 218w
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PART ONE -« §E—%

Commitments
& Principles
AR EA

Our foundational commitments: why we work the way we do, and what
donors can expect from a partnership with Love Binti International.
BFIBZOERE | BARMISERIE » URIBRA TS B L ZE R
GHBHRBRB AR o



1.1 - PART ONE

Target Audience
HEEREHER

English

This white paper is written for supporters who care about long-term impact, institutional accountability, and resource
efficiency. If you want to know whether boreholes are still working years later, this document is for you.

This document is for: Individual donors who want donations to create lasting public benefit «+ Corporate CSR/ESG teams
who need governance logic and traceability + Foundations and institutional donors who need clear decision criteria and
long-term commitments.

What this white paper is NOT: Not a technical manual, not fundraising material, not a showcase report. This is a decision
transparency document explaining how we make choices, manage risks, and integrate donations into a system that can be
monitored and corrected.
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1.2 - PART ONE

Core Difference: Building Trustworthy Systems
BOER | BIUAEENARR

English

Most water projects define "success" as the day construction is completed. We define it differently: whether water resources
can still be used safely and equitably five years later is the real question.

Traditional Approach Systems Approach (Love Binti)
RS E (BRBERRSENE)

Complete one borehole Build a water governance system

e —OKH BIKERAERR

Handover upon completion Five-year tracking commitment from day one
WE— R B FBHEE

Single-point solution Multiple water sources to reduce single-point failure risk
ZITKIRAR & PR EE B B

Prioritise by urgency Prioritise by sustainability, risk assessment, and governance capacity
DAyt ~ mbgsT b RoRiEsE I

Responsibility ends at completion Responsibility extends beyond construction

BELRTRR

2574
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CASE STUDY - %
CaseAvs. CaseB

Case A: Another organisation drilled successfully in Community A. Two years later, due to unclear management
responsibilities and a contaminated water point, the community returned to using unsafe water.

Case B: We spent three months on assessment and community coordination in Community B before drilling. We chose
hand pump plus rainwater collection, and established a water committee with clear responsibilities before construction.
Five years later, the system is still operating stably.

A FASTE AHEEHN - MER > BEEEERE - BUKEESE > HEERIEAFRZEKIR - BB : ZFUET =@
BETIHMGE &G - ABREHET - EEFEHMRKKENAS » TEMTAEL T ERARSEESTHNKEEE - AFE > &
IRIMISTEELE ©

Key difference: not engineering technology, but upfront judgment, responsibility design, and long-term tracking.

EREAR | FRIERAM - MEAERLIE - SERsTERENEHE o



1.3 - PART ONE

Climate Change: How It Changes the Game
RIFEBIN IS BRARE

English
Previously, water projects were built on stable natural conditions. Climate change is changing this premise. More extreme
rainfall, longer dry seasons, disrupted groundwater recharge, and changed contamination risks mean past rules of thumb are
no longer reliable.

Our response: include climate instability in long-term assessments + do not apply past experience to changed environments
+ use multiple water sources to reduce single-point failure risk + use the six-category functionality classification (see Section

3.6) to detect early deterioration before it becomes permanent failure.

3z
HHFER > RIFFKERERZRETE—ERRZZL : BARGERETEN - EERIEBLLBLE °

RIFEEHBRMNBEHENARSE | BEENEREE —REAFREREEAFERN—FAREHR ; EFHR—BXRETEMHKDN
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1.4 - PART ONE

Five-Year Tracking & Responsibility Boundaries

RFEHRRTEESR
English

Most water projects end responsibility at completion. We extend it beyond construction, providing five-year tracking. Tracking
means not guaranteeing permanent operation, but ensuring projects are continuously monitored.

What We Do What We Don't Do

Upfront geological survey & risk assessment Daily operations management

A A B R /R P s A BEEFERE

Project design & systematic planning Cover all repair costs
FEREAGRE

Coordination & quality supervision Guarantee permanent operation
R R fREEAAELE

Five-year institutional tracking Replace government responsibilities
HERIEEEH EARBAT S

sz
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1.5 + PART ONE

Beneficiary Selection
ARFSERIETE

English
Water needs are urgent in most communities, but "need exists" does not equal "immediately suitable for intervention."
Selection combines three dimensions: (1) Public health risk — whether water shortage poses real health risks; (2) Geological

and climate feasibility — whether surveys show basic viability; (3) Governance and management capacity — whether the
community has minimum coordination ability.

i3z

ERMFBEINETE—EHE - KERBREZEIN - B THFEREY) FSULFEURAEE—ERRENER - RMOEECREEGST
EREXENER » —ELARREES SEHE -

(1) A#EERRE : BRNAKRIESETERESE « JHENEE—KRERR - SBHEETRE - REEBIUKSRHNHER ?

(2) MERFEAITY : WAGRESETERFEE—ENIT  IHRERKER > I BEFRANREEG THART ? —ESRHKRIFETE
ZFBENRZRTERIBNEKE > TERARBIRENER - (3) REHEIERN  HERTEAF —ENEL —RERENFIERE
71 UERAEENEE-—EKERAR ? BRENIER  EEEBATHHERY -

BMEREEHRBESY « BR{THSREENTENER TERIIEENA - EFENE - MEHERABRNEGEEEE - BFRNE
IR AR A SIERIATAEIERIMTS - MIEA T mERANERENIMERTE » ERMNDAHERARHEIMIE

CASE STUDY - 56
A Proposal We Rejected |/ {fIiE4BATIRSE

Community C: children walked 3 hours daily for water. Public health need was undeniable. But groundwater exceeded
150m, costs were extremely high, and factions within the community had long-standing disputes over management rights.
Our assessment: even if we drilled, the system would likely fail within two years due to governance vacuum.

CHE : RESXRFIT 3/NFEUK » AHRFEFREAIGET o Bith TACRERA 150 K » MAEs - BHERASSRAHEEET
ERIAEE - RFPINETHMER | BMEEH » RREMFEARITERGEEZEMARY

Decision: delay intervention; first support rainwater collection and governance capacity building. Not abandonment —
responsible delay.

RE HENA > BRZFRKKESAEENER - EFERE > MEAEEEE -



PART TWO - =%

Research
Evidence Base

=Y

The field evidence underpinning our technical standards — drawn from
the most comprehensive multi-country handpump borehole study in
East Africa to date.

SR FIAMRER BB S

7T o

RERIFCS RTENZSEFERHETLH




2.1 - PARTTWO

Research Countries & Geological Background
MREREAMELS R

Evidence source [ B8 2&iE: MacAllister et al. (2022), Science of the Total Environment — systematic field study of 145 handpump boreholes
in Ethiopia, Uganda and Malawi. Functionality classification: Bonsor et al. (2018). These three countries are evidence sources, not
implementation countries. Uganda appears in both roles.

English
East African Rift System (EARS): The tectonic rift formed by divergence of the Nubian and Somalian plates produces

characteristic geology — crystalline Precambrian basement rock, interbedded volcanic sequences, and localised alluvial
sediments — shared across all four target countries.

Country Geology Sites below threshold Key finding
EIR B R RR RGP tES FEER
Ethiopia Volcanic aquifers, moderate-high transmissivity, 8% Fully functional boreholes show
KRELEEE low storage transmissivity 10X higher than failed
WIEEKE > FEREEEX > EHE boreholes
FERIEEKHNEER LSRR AR LE—
BB ER
Uganda Fractured crystalline basement, low transmissivity,  30% 98% of Gl pipes fail galvanising
e corrosive groundwater standard; most challenging
WRERERS  EEEE > Fait Tk hydrogeological context
98% By Gl BEHARE ; A E R
BRIERFRZTHE
Malawi Dry sub-humid crystalline basement; alluvial zones ~ 16% 81% of uPVC pipes damaged; 98% of
IR with fluoride/iron issues Afridev rods below standard
ZAGRERS  PTREMSERLY / SEERS diameter — both due to cutting

maintenance habit
81% BY uPVC B18IE ; 98% HYEEIRER
TR—IRRIIEHIELIE

Target countries (Kenya, Uganda, Tanzania, South Sudan) share the same EARS tectonic context. The 15-30% below-threshold
transmissivity rate from research countries is conservatively applicable to baseline siting without prior VES survey across all four target
countries.

574

AN EATEEZE A EMAFMIENESRER L > MIFERERR - TEKRIEA MacAllister et al. (2022) > 8FRi? (Science of the Total
Environment) —#¥17ZELEE ,%:FL&%MFJZ—EII%ZE’J 145 OFBHEFLETIFERR > RRIEMEZSREENZEFEHINAENE
DI o THEED FBIZAE(KYE Bonsor et al. (2018) ° E=AEKRABERER » IEHEHTE ; BT ERRAERESMD ©

RIERARSE (EARS) FBHEA R | HSLERIRERENERIBD BHRRIZMBIBER S 24 - EERAITEBRERLARBERE
—AERACEREES (RACRERRESKE)  ZRENUEFRT » WRBEHTEIIEY - EREELRNMES R - SERA MRS
AIABSEE A RIRASE -

KRELLE (ARER)  UERXLUEEKERE  GEXRGTES > BH2RE - BF6-9 B > FERE4 1,280mm o FRRER @ &
8% HYMELENEEEPE CEPRME)  BR2VEEKHNEERERIEAHSH—ARER o FKIENI T RRERIGRERR
I FEAEAAEFAEL o

EFiE FARER + 5tE2HUTE)  UMRREREEESSKERT » EEXRE > BRI TK o BRER : 30% At EMENEERFIE
(ZEH&E) > 98% B9 Gl EFEHTE » 82% FIEERREEL - AR TK (B pH » SIREE) BREEMERAR - ERHEMARERNH
BE—RAETELERMANNTHEZ — -

BHE (MRER)  ZARETHEREESSKE > ACERERATESKERE T KEERATHEEERE - RE1LAER
F3 A8 > FIEREL 880mm - RS  16% BUthAAERMEERPIE ; 81% BY uPVC EIBIR - 98% HJ Afridev EERERMENRE—M
ENEEFRYEERZVEESRE ; BOSANBEMENREREBESKERIMHGES » HIREBR (11 FREEBH) - FRAIEBMEEE
1B e RIREREREMEREHIHB O ESEEM

MEBRER (55« K& BHEEE « Bi#f) HEERNRIERSRMRBES R  AFEEK 15-30% EEERMELLH > FERET VES &
AERT » IRTERRLEERERNERSHE



2.2 - PART TWO

Core Problems: Scale of the Challenge
ORI | BRERRVARAE

Non-functionality rate Uganda below threshold Gl pipe galvanising sub- Malawi Failure rate Rehab
ERBFRIFEINAESR BT EEREEEPIE standard uPvC without VES savesvs.
Gl BEEHFEERE pipes survey new
>250/0 . ) 300/0 980/ damaged REDRISEFHR borehole
Sub-Saharan Africa / &I FEIE Low yield from day one / EXFBED 0 ERIE Bz AT
B &E Uganda sample / &F&E4 uPVC &18 0 HBEE
- ~60%
0 Drops to 70_
81% <10% with 859%
Cutting survey / &l Y
habit / ] BIEE <10% Typical
BRI saving /54
5 BIENELE
il
English
Problem Category Scale Root Cause

Hydrogeological siting
IS BT SRR B

Equipment materials
MRS

Construction design

15-30% of sites below minimum
transmissivity
15-30% 1 ELEH FR R BE RPI1E

53% Gl pipe corroded; 82%
uPVC damaged
53% Gl BEa ; 82% uPVC B8R

Screen misposition —

No VES survey before drilling; reliance on experience
SRIETT VES EpRIRNEEH ; MRARSEIER

Sub-standard manufacturing; cutting maintenance habit
raises cylinder, accelerates dry-season failure
MRBETER ; EMEBRBERB LS - MEEZFRY

Standard designs not adapted to local hydrogeology; no site

ML SR EHRE statistically significant risk supervision
HEUBEFE—RtBERRER RERREMSE ; HIRIBEERK
3574

REABFERE—EABERRE | ERRRIEIEN » ARNBREBIENS 2 —NFEHEFLENIFNERE - BRRMEELSR  1FEE
BRE—ERRARTEABAIER

FIE— : KSCHEREIRE (RIRA) —19% BIKHUNEERERREFRME > E-REMIEHKERRE - ERTE > SELLA
I 30% ; TEMGHIE > #4975 16% o BEEKHERG L T5em) 7 > BEMEREHTEMRFHLE « IRARE : fERFET VES #tIkIEE
ARSI NEUE - RRBAEEERIMIEt EHIR o RENRIFIKMRMETAIR 60% ; BIENENRFIFEE 10% AT ©

R : REMRS1E (REE) —MREET > 53% B Gl EATERES ~ 82% Y uPVC LA TEIRIR - EHTE > 98% 09 Gl BEHEHEE

BREREHRE » EEMEASH Gl ENLHBIB—ZIE - BHMELETINRET - ERBNEMEDIE | TR CRHTHERBEEGMIE
BEREH > S5 —NEERBMUERM LR - REEREFEELK - EEMER 1980 FAMARE » ESEHBREERERARIENRE -

PRE= : EILEtRE (AT —HEAEENREENER (TR DESENRABRERRREER (ZENEE > p<0.01) - RERE
WERAIAENACCHEIRIEF » MAMEMGI TR ; HIRGEELERE - BENETEERI RS R BN —EHRE T g
FREETINR ~ BUKUERIGEND T TREEHEUT °

EHEMBET IR FE—EMEERIC - —(EEUFERAIKH » EREERKEREZERRHKES » ETHMEISE 5 ikli$HE
BT REMUE » FRAMBIKHTLZTMRRY - BESBEERMG 0 ERMIARES ENROMKEE o

Source / B 3EE: MacAllister et al., Sci. Total Environ. 851 (2022) 158343 - Bonsor et al., Hydrogeology J. 26 (2018) 367-370



PART THREE « £=§

How We

Work
2 PIUfE] T

Our operational standards for geological survey, site selection,
handpump and solar systems, functionality monitoring, and the P1-P6
project lifecycle.

Rt ERE ~ E - FEHEXBERD « Akl P1-P6 EXRE
B EHA T ERVIR(EARZE o



3.1 + PART THREE

Services Overview

ARFFIRREE

No single water solution fits all situations. Services are configured based on hydrogeological conditions, community governance

capacity, and climate projections — often combining multiple sources to eliminate single-point failure risk.

aﬁ% HEBERFABIR ° BPIKBACOEFRS ~ 1L&s

Service [ IRFEEERY Best For
RE

Hand Pump Borehole
FEHEFL

0- Unstable power, limited
repair capacity

(A

Community-repairable (VLOM)
— no electrician needed

SENMRETEARERS —REEa SN RLUHMRERIRME
Key Advantage Key Constraint

RAERR ]

Transmissivity >1.4 m?/
day required + VES

60m THFIE  BIERENERE  HETETEE (VLOM) - EE  mandatory
ENitE BRIZH EEEE>] 4 m?/K + VES
HhRsa %!
Solar Borehole System 60- Schools, clinics, High yield, no grid Transmissivity >9.5 m?/
KIGHEEFLIE KRR concentrated population dependency, multi-community  day - licensed
120M sy wpr BERAOE  BiHAE  FEEEE WESE  electrician - capital 5-
FRIGFR H&E 15X handpump
BEER>95mY/RK - FH
BT - BAMAS5-151F
Rainwater Collection — Clear rainy season; non- Low cost; reduces pressure on Seasonal — not reliable in
RKKERR Nodrilling  drinking supplementary groundwater; backup during dry season; non-drinking
use outages only
FETRZERAREME > BBNIE RS > FRAEHI TKHEES > 28 FEHIM—EF o5 - (EH
AR FEHEMEER JFERF A&
Borehole Existing Brokenor Highest resource efficiency — Requires assessment —
Rehabilitation RHkH underperforming fastest service restoration only viable if aquifer
IKFHAEIEIERE boreholes with viable REERME  RIRWERBHNT  conditions remain
aquifer ABR adequate
EXE RN R =ES R B BKBRERE

ERIKFH

R NE



3.2 - PART THREE

Geological Survey & VES Standards
HhET R 25 VES 12

KEY STANDARDS - RifRiZi

VES geophysical survey mandatory before any drilling. Transmissivity must exceed 1.4 m?/day for handpumps, 9.5 m?/day for solar
systems. Without survey: ~60% failure rate. With proper siting: below 10%.

fEAESEH AR VES thIRYIREDA] o FEAHEERNE >1.4 m*/X > KIBEERKT >9.5 m?/K o REFRIKKELN 60% » RHEMEHBFEE 10% MUF ©

English

Geological survey is the most critical preliminary work. Under climate change, past experience is no longer sufficient to
guarantee long-term viability.

Threshold Standard Consequence if missed
At 1RAEE TERER

Transmissivity — handpump >1.4 m?/day Low yield from day one
FEH—Mh TR EER >1.4m¥YX RUFRBEMEE

Transmissivity — solar system >9.5 m?/day Cannot sustain 60 [/min
KIZRERF—u TR EEE >9.5m?X FRHERF 60 |/min HkE
Dry-season water level — Afridev < 45m below surface Pump runs dry in dry season
B TR iI—Afridev FEH < R 45m o HhZER K

Dry-season water level — India Mark Il < 50m below surface Pump runs dry in dry season
M T KAI—India Mark 11 < RIUATF 50m B MTERK

Minimum screen length = 10m Silting, structural collapse
REHERE TR ~ RIS

East Africa warning: 30% of Uganda sites, 16% of Malawi sites, and estimated 15-30% of baseline sites across Kenya, Tanzania and South
Sudan fall below the handpump transmissivity threshold without prior survey. "Deeper drilling means more water" is a dangerous myth —
over-drilling disrupts water balance and increases maintenance difficulty.

2574

HEAERKERERDREENE—RE - RATE » RIEEEEHEEE 60% FIKHHRETEER A SIERIIH/KERNME - BTHEE
b > KREEEEE 10% T o —RENAIRER > BEN—DORBUKFAVERMZ o

BIEREEBEXREAZE (VES) ——EEBERM T EBARRKMES/KEEERIIKYIZER 5% - ERAVABERT - ERHEHF
FGEAT  VES BRRIERR SR HIMERY - RISEPIIE | FEHSKBEERLEBE 1.4m*/X ; KBERRBE 9.5 m*/X ° ERFE » 4 30% B9t
BHMERFERHPIE - BRIEA) 16% » 5 EEKEME ARG ELFIARRT

MESER ~ K% RRENMKPREEDREHRIEKEZ —  BEERERITKTE > S0 10 SRETEEEN 20-30% AR » FRAFAE
BRMES > MERMAHKENNSERMTED - BUFRIDREEEE -



3.3 « PART THREE

Site Selection Principles
4R A

English
Site selection considers three equally necessary dimensions: (1) Geological conditions — aquifer depth, long-term yield,

seasonal variation risk; (2) Public accessibility — public land, safe access, beneficiary coverage; (3) Management feasibility
— clear responsible party, maintenance resources, rule enforcement.

3z

S ERE 8 = ERS L ENEE BT -

MBS | SKERE « EHUKESE  SHSCEAR  UREBEERRMNEEY - —EERSHKRY « EEABNAKE > @i
B2 EBENMERK - ARARY | EIEAEAL T F > I BHFAEESHARN ? ADGEER2 - SEERETENE ? —E(

MEABEKIEFAE Tith EROKH > BIEE B IR 25 » B RARFERNRE - EEATE | EEFEHEN - AEERNNETIRAER
BEE ? EEE R —EEMBNA L —REE RIS IR ?

CASE STUDY - %

Rejecting Perfect Geological Conditions / I{EE e B (1

Village E: geology was excellent — aquifer at 35 metres, ample yield. But three families had a long-standing dispute over
land ownership at the proposed site.

EA L tEIRGABE > S/KETE 35 KRE » HKERRE - BE=EARGHEEMMEN T HrERFERREE

Decision: refuse to drill. After completion, the borehole would fall into a management vacuum and become a source of
conflict rather than a shared resource.

RTE © {EMBHEH - TRETAR - KHRBABEARZ » RABRNREMIELZER -



3.4 - PART THREE

Handpump Design & Material Standards
FEHRTEMEREE

KEY STANDARDS - RASEIE%

uPVC rising mains preferred in all four target countries. Gl pipes prohibited in Uganda. Stainless steel rods recommended
everywhere. No cutting/re-joining pipes. No mixing Gl and stainless steel components.

Mo1E B RERESHA uPVC EAEE > BTERR G E - ER2ERARHEIEER « RIEER > ZILEA Gl B o

English

In areas with unstable power and limited repairs, handpumps are often the most reliable choice. Five-year survival rate: 78%
(extremely arid areas). Most remain functional 5-10 years.

Component Gl (Galvanised Iron) uPVC / Stainless Steel
Eifes Gl (&) uPVC / R
Rising main damage — Uganda 37% damaged 1% damaged (uPVC)
EAEEEEE (5T IRIBE 37% uPVC EIRIREE 1%
Rising main galvanising compliance — 98% sub-standard N/A — no corrosion risk
Uganda 98% IEHEETRE TEH—EERERE
ErFEEEERE (5T
Pump rod corrosion rate — Uganda Gl rods: 69% corroded Stainless steel: 3.5%
TEERENE (BT Gl 12[E8E=E 69% TR aE(E 3.5%
Rod diameter compliance — Malawi Gl rods: 98% below standard Stainless steel: verify >11mm at
EEREERE (Bhim) diameter procurement

Gl 12 98% HIEFE THEE © BRI >11mm

Prohibited practices (all countries): Gl rising mains in Uganda - Cutting and re-joining uPVC pipes - Re-threading shortened Gl pipes -
Mixing stainless steel and galvanised steel in same string -« Accepting rod diameter below 11mm

3z

TENTRE « EENBRIME » FEHTERRIENRIFER - —ER5tRFNFEH RS - BILER - fRATSHEENEMS > )
EHEERIMEE T RN 5-10 FNREAK - ERIRLEME > AFFERNR T78% °

REFBHRARAEMR » TEFERAEE > MEERNICOHEEN « FEBERRENBESM « RGSEEEEMUNSKEUENET - B
It FRISRIBUKRERET » M —(B T BRI R EAIAESE R & o

BPIMEHRE GEREZHORMME) EREAMBN uPVC EATE > MIFENEE (GIE) - BFTE > Gl ERIERTE3TY%
B 98% B Gl EEHEEENRHRE - IEERNEEEEEZTIERBUE LR » REELFERLKPE—EZRMTHFMIERL
FREN R RN MET o RIFEERHEENR(E 3.5% » EEF Gl 12MY 69% » BETEIRIE THYEEMRE o
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Solar Systems — Limitations & Capacity
KIFRE R4 —BPRH 2

KEY DIFFERENCE - FAZR

Solar systems require 5X higher transmissivity (>9.5 m?/day). 57-80% of East African baseline sites fall below this threshold. Panel
theft is the most commonly reported failure cause. Love Binti International has 11 completed installations.

AFRERAREALMBEEE (>9.5m%/X) » RIF57-80% MELIRHMENIEPIE - ERBERRERANERRE - EXZERRIEREERTT 11
E o

English

Solar-powered borehole systems (SPWS) are a fundamentally different technical system from handpumps, serving 1,000-
2,000 people across 4-5 communities per system.

& Known Limitations / EHIPRH]

Transmissivity threshold 5% higher: >9.5 m?/day
Community cannot self-repair electrical faults

Panel theft — most reported failure cause in East Africa
No validated fee recovery model beyond Year 3 -

57-80% of baseline sites below threshold

v Our Capacity / 4B&5EH

11 completed SPWS installations in East Africa

Technology sponsor: URE / Bi&B4SEIR (Taiwan  , IEC/UL/MCS certified)

Local partners: Guangdong Sunry Power ("R =1) - AllGrand Power  (LLIZRE5E)

Drilling partners: Yeshua Living Water - BIK Water Systems ~ + HH Water Drops ~ + Restago Investment
P1-P6 framework applied to all SPWS projects

A full SPWS technical standard — with evidence-based thresholds equivalent to our handpump standards — is under development. Love
Binti International will not scale SPWS deployment beyond proven site conditions until that standard is in place.

2574

KIGAEFLIHK AR (SPWS) REFEBHIRATRMNEIRER » BE—REE0IRES 1,000-2,000 ABEZEHE - JHFREH BAERIMKIE - BEHR
FRBRBEMRE] > FFIEEMEMIBEE

BHIPRE - EERBULNEKEBEEE (>59.5m*/K) » RIE 57-80% HIELRHMEMER ILPIE ; EREFEREZHMEBTHRE  BERNRE
RIREM—ERIFENEFAEE ; BRBEERENBRENANREEZ — » Z2ERALEERRN ; EXANKNEFEHNS5-15F > B
B A HEERIFEATE = F BRI E BRI N RN EE -

KMBRIMAES | BTERIEEMA 11 E SPWS L2485 > B SeEHEHEE LN - RTEMAAMEBEERRMABRAE (872 5 IEC/UL/
MCS/VPC BEIFR:2:8) ; AMEEEHAT R=mBRREERAE (GRIEEE) K AllGrand Power Source Development Limited (5F

Z > BIBLREEHERRRARAR) ; BHETHITEMNS Yeshua Living Water Company Limited (BFE) ° Fig SPWS ZEZ19584|
17 VES BhRIIEE A P1-P6 RIPIELR o 2528 SPWS RATEERIL Z A1 > BAIFEERKR B EIEAIE o
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Six-Category Functionality Classification
NERLNRE D HR

WHY THIS MATTERS -+ &fEE

Replaces binary working/not-working. Low Yield (LY) is the most critical early-warning category — community has water but below
design standard, accelerating wear. Assessed annually in dry season.

AR ZchisEHIEr - (BE (LY) SREAENFHRAEHN—HEAKBEIREE » NEREEE - SFEREFT -

English
Category Field Assessment Criteria Required Action
Fully Functional (FF) Yield =10 |/min; downtime <30 days/year Annual monitoring

Unreliable (UR)

Low Yield (LY) &
BE O REFHEA

Unreliable & Low Yield (UR-LY)
e sEBRE

Non-functional (NF)
JETHAE

Abandoned (AB)

HkE =10 I/min ; EEH <30 X

Yield meets standard; downtime =30 days/year
HKBER ; FEH =30K

Yield <10 |/min; downtime <30 days
H7k & <10 |/min ; {5#% <30 &

Yield <10 |/min; downtime =30 days

HI7KE <10 |/min ; (&% =30 &k

No water on day of assessment; water at some point in past year
FHMEEEEELK ; BE—FGHK

No water for over one year
BB —FRHK

FEEN

Investigate downtime cause;
repair

BECRER ; &

Pumping test; assess

rehabilitation
AR 5 SRS

Priority intervention
BEAA

Immediate repair assessment
I BNMHE TS

Full assessment; new borehole

Field measurement: bucket test — 10-litre bucket; target: filled within 60 seconds = 10 |/min. Assess annually during dry

season only.

2574

RESHKERE RS EEAZTAE | SEHKFREER K « BREFHH - —ARE TR KE—FHKHERM LR EREE —EEM
BT EMES > WRE 12 FRTEFELEE -
IFIEMAER Bonsoretal. (2018) WI7ERTHAEDRAME - ERFIAELRARENSHIE » ERALRMELERNTA < BE (LY) SREARNE

HATRELER : HEMAEK - FRIAMPIR S EEIER » EENREHREN LK S EEMERSEHER - BNAKER - FRFBHEAR » RFEH
TERBEEREERMARSEENTAZ— -

RIZER AL

F 10 AFHEEHE > S8R 60 P74 - HKERUERS 10 [/min (1KE)

o BRI EFREE MR » AIsERER

FENRRE - SFEERTIT —LTARERTNEG > BETEERER2ZEN - RAELRETHEER -

Based on / #fk#&: Bonsor et al., Hydrogeology Journal 26(2), 2018, 367-370
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Water Quality, Water Points & Hygiene Education
KEZZ ~ BUKESREHEBEHRS

English
Water quality: Water existence does not equal water safety. Quality assessment distinguishes drinking vs. non-drinking use.

Monitoring: initial test, rainy season, dry season — immediate retest if abnormal. Required tests: pH, turbidity, E. coli, TDS,
iron, fluoride.

Water point design: Even safe groundwater can be contaminated at the collection point. Solutions: hardened surface and
drainage slope (standing water) - fencing and separate animal watering (livestock) - elevated platform and handwashing
(dirty containers) - locked cover (debris).

Hygiene education: The most unpredictable but impactful factor is human behaviour, not equipment. Integration with
livelihood programmes (agriculture, reusable pad programmes) generates long-term effects across multiple community
dimensions.

i3z
KERZR [ KNEFEERFIKNEZR » HEODNARAIFRBAR - HAIEBAIEREKERR (pHE BE - KIBEE TS~ # -~ &
16¥) - WERFEHRIAANETEHEEER (RFERE) - RAKQRBEXGRERA——Bigt » TBVE (SR I REEREENE
BUKEssg st @ BMEM TKTE(C2M D ERZ 2/ » EEUKBRRHPHEIERENSHR - BUKEFREER | HABUKRERERLEEME (5L
Ko RARRERNBSRER) ; BRABIEIUKE ; IHSBUKTafEFRMe ; #FLHOMEL#H - —EEEREEG) | G2t TK
KERY » BRERBXRHERS © RERRZIUKEEKEE - HER=ER > BEXTH 60% » BRTARBKFFERMAHE 5% °
FEHE | ERAKERZZERRAY » ¥ERFENARFERRIERS > MEIUKEMALETS - AfIREEHRERSIESHET B
FRKER - HFERSE - HEBELFEE - ETAMERMARE » KERBEHTERBENZERE mEEEHE

CASE STUDY - 26l
Clinic G Water Point Renovation / G 35 FRERU/KBABUE

Good water quality but high child diarrhea rates. Cause: standing water and mud around the water point — a re-
contamination pathway invisible to the community.

KERWERBREXFHERS o FHA | BUKBREIRE » KAHERRENESIRE

After renovation: diarrhea rate dropped 60% in 3 months. Cost: less than 5% of the original borehole construction cost.

HNEB=ER > BEXTME 60% » BERTEIRAKAFERZMAH 5% o
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Phase gate conditions must be fully met before proceeding to the next phase. Any unmet condition halts the project at that stage.
BERPIRELETEN ST IEA TR o EAREINEERESZEXMEERLE o

Project Application

B

Community submits water needs application. Initial public health and sanitation assessment. Priority scoring against five
indicators. Project enters assessment queue.

HEIRZAKERERE > EITUT AHEETE - REEEREETS - MATHERT

P> Gate: Public health risk score meets threshold + preliminary geological feasibility confirmed

P : AEEFIER + S E AT

Hydrogeological Survey

7Kz ET BRI

1 In-house VES equipment deployed (Uganda 2 units < Kenya 1 unit) /| B% VES :&&#1T

VES geophysical survey by licensed hydrogeologist. Transmissivity and dry-season water level assessed. Borehole site
confirmed and documented. Hydrogeologist is independent of the drilling contractor.

FRFFIR/K SO BT S RHIT VES #Rfl » st EERMrr 2ok (i » FESPHRE o A EERB I LA o

P Gate: Transmissivity >1.4 m?/day AND water level within pump design depth — if not met, site rejected

AP : EEE >1.4 m*/XAKESRHEEA—SRIEEZ RS

Community Mobilisation

Hezs

Water committee formed with clear responsibilities. MOU signed by committee representatives. Maintenance fund
mechanism confirmed and documented. This phase determines post-handover governance quality.
MIKEZEEGWRREEST >  BZEENREE MOU » BERE TS o IFSEAEBRRBIAIESRE ©

P Gate: MOU signed + committee confirmed + maintenance fund in place

FF3 : MOU %8 + ZE RS + MEESHBIZI

Borehole Construction

HEHET

Partners: Yeshua / BIK (Uganda ) * HH Water Drops (Kenya ) * Restago (Tanzania )

Drilling, casing, gravel pack. 2.5-hour pumping test. Handpump installation with corrosion-resistant materials (uPVC rising
mains, stainless steel rods). Initial water quality testing. Daily GPS-tagged photo evidence submitted.

iR~ BT « BMAIET © 2.5 /)0\FEhkRlE o FREMERMR (UPVC EAEE - FNEEER) REFBH  YRKERE - SERRS
GPS BEAZRVER F 5815 o

P> Gate: Recovery rate >90% + water quality pass + CCTV confirms screen position + evidence complete

FFT © G >90% + KEELR + CCTV FERDERE + SHiR=E

Acceptance & Handover

ERU R A

10-item acceptance checklist completed. Community operation and maintenance training delivered. Formal handover
ceremony. Online registry fully updated. Every record is accessible to donors.

SERk 10 I|RUWCEE » RN EZESRFEEAMERIE > BT EABRIER > TEENG LERAR - SELIIIIERATR -

P> Gate: All 10 acceptance items passed + registry record complete

AP : 10 IRRRUCEE 2 EREA + B H TR

Five-Year Monitoring & O&M

FFBHAEE

1 Six-category functionality classification applied at every visit (see Section 3.6)

Year 1-2: quarterly visits + Year 3-4: bi-annual - Year 5: full evaluation. Annual six-category functionality classification
(bucket test + downtime interview). Seasonal water quality monitoring. Repair ticket processing. All records in online
registry.

B 1-2FEEFHR > B34 ESYE » F 5 FEREME o FENEIESE (WRAPE + FH530) o SEMKEER - HETERIE o FR
B RFAR L BERRR o
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Stakeholder Roles

NEMBRABE
English
Role Primary Responsibility Not Responsible For
Donors [ #BFRA Support systems with genuine risk judgment capacity Engineering details, daily operations

Love Binti International

Local Partners | fE# &1

Technical Partners | 178
*#

574

SRR ARERBHERENNRL
Surveys, project design, five-year tracking
BRI~ EERRET - AFBH

Needs communication, daily management, basic
maintenance
BRER - AR EE - i

Geological surveys, drilling
EEDR « EHAET

T24MEn « HEEF
Daily operations, replacing government
BEERE « RKBITEE

Project design, major repairs
FEFRERE - KRBHE

Project decisions, long-term
management
HERK  REIEE

REARITTIHEEUAR SEF ZRFAANAGKEREENBZREAE - EENEMERIFKERARIAUNEIZREZ —EFBEHHE  REA
ARHEER > REREERER

BRA | IFEFARERBHEENNRSR ; HEVYZERRIEHREETHE - BRATEEHIERARAEMBAES » BAEFNEREE

RERREE ~ BHISCHRAMENRKIRS - EXBREREIRIGE @ siiiihA - SRR - AOHHE - REEE - AFEH - HPTAEAEE
5> TREFMAEHEER  FTRABNBE —ERERF DAEERERNTHREEEE - BHMESEEN / KESE  FREE - HEE

2 BAMEE - BERKE - tIPIRRARRFEENREREEZE —REFRFNKZEEILE—ETANIRRARRA ; —EAEEAEEA

LEE—ERENTIRERAREMEREE TR | tEER « BRAREL - RERES > FTAERPNEZRRIHEERE -
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Contractor Qualification & Supply Partners
RO ERRERMRERA

English
We use an invitation-based qualification model. Two hard requirements: valid drilling licence and pumping test competency.
All other criteria are trainable. Four-step process: expression of interest — technical assessment — training — trial project.

Partner Role Country
B AHE ER / &
Yeshua Living Water Company Limited Borehole drilling execution partner — P4 construction Uganda + BFi&

in Uganda

HEAETHITBH—BTEPATET
BIK Water Systems Ltd Borehole drilling execution partner — P4 construction Uganda - 5F3&

in Uganda

AT TR —STIEP4ET
HH Water Drops Borehole drilling execution partner — P4 construction Kenya - &2

in Kenya

SEFLFE T HITRBH—S 5 P4 FET
Restago Investment Co. Ltd Borehole drilling execution partner — P4 construction Tanzania - BREE

in Tanzania

HFLE T HITR A —IBRHED P4 KET
United Renewable Energy (URE [ Bt&H  Solar panel technology sponsor / Xz SEE RIS M EEN Taiwan + IEC/UL/MCS certified
ERER)
Guangdong Sunry Power (I"FR=I5MEiEE  Solar system local supply / KFZAERAAHI{FE Guangdong, China - East Africa
1) operations

&R > P - RIEEE

AllGrand Power Source Dev. Ltd (LUZRE  Solar system local supply / KFFAER#FiAsHhfiAE Uganda-registered + Shandong,
TEHAETR) China

BFEsEm - WER > |

IN-HOUSE FIELD EQUIPMENT - BHEIRIBHE

Equipment [ :2& Quantity / {2 Location / 3th2g Purpose | &

Drilling rig 2units -+ 2 & Uganda - §Fi& P4 borehole construction -
HEH P4 $EFLHET

Drilling rig lunit - 18 Kenya - 5z P4 borehole construction -
HEH P4 $EFLHET

Geophysical survey equipment 2units - 2 & Uganda/ Kenya P2 hydrogeological survey -+
(VES) P2 7Kkt E A

HIKYPIERNAIRME (VES)

What this means in practice: Love Binti International is not solely a coordination organisation. We can execute geological surveys (P2)
and borehole drilling (P4) using our own equipment, independent of external contractor availability. This reduces programme timeline
risk and enables internal training and quality control at the equipment level.

BEBRHTLRRE | EXZEERIEHRE TR HAES - RPIEUEERENTHERR (P2) BEFMT (P4) » FERIINASHEE
HFE - BB T sHERERME - MEHFIENEREREEETREENILREEE - RERRERASEIITE —FoEtRi A SRIRE
{ERYEDRIELFE THES °

X
HARARAER AR ER TR — B T2 SESENKEENZHEIRE » TIERHIENRE o MIBEAR T MUEHIERAHEEE
R BRBVEHBIRAHACRIEEES ©

SEHETHITEME (ZEEZER) : Yeshua Living Water Company Limited « BIK Water Systems Ltd (&F3#) - HH Water Drops (&
Z5) -~ Restago Investment Co. Ltd (IBHEEE) —={ABEZERM P4 EIETHRTHITRY » SATFTEESEREIREYE 8%
BFERARE  EAEEETHIT - BATEEFRGAERAR (URE X &) | KISAEEREMEBEN > & LHATF > MEAHREN
BERE=RATIN 2018 & HMAL > #7558 IEC (BUM) ~UL (3EE) ~MCS (EE) ~VPC (AE) EEMRIEE o F'REWMEREHRARA
Bl | ERIFEENPEKIRAEMAER > RIBKR - RERR - PEBRRIVSERIRMTZIE o Allerand Power Source Development
Limited (SF&) : STEIMAR > MBLURETIERREERAT (PE) - REEREE NIRRT



4.3 < PART FOUR
Project Scoring & Prioritisation

HEFD R
English

With limited resources, "which project first" is itself an accountability question. We use a transparent scoring logic that can be

reviewed.

Indicator / 542 Weight / #E Assessment Content / sH{tAZE

Public health risk / A& 4 EkE 30% Water-borne disease incidence / KRR ER

Geological & hydrological feasibility / #&E kXA {74 25% Aquifer stability, VES results / &7k EBIZEME

Climate stability / RIZEEMS 20% Seasonal variation risk / ZEIEE AR

Community governance capacity / $t&AE25ES] 15% Responsible party, management track record
HEEES « SIWBELCHE

Long-term impact / REFRESH 10% Beneficiary population, demonstration effect
SZHAOFRME - REHR

2574

BRAMRNERT > TEMIE s3mE—EEERE - RPERER « AIRFERI IS —ERA T UERS—EF 5 REREK
e

AHEERE (30%) :KRHRFBELEER  BEHEX  BUKRHSHE—FRORBEE - MEKXATHE (25%) @ SKEFEERF
EIEHKEIREN « VES BR - —(EXBERIGSEMERFIEEMES » FIRER ORI E R ERIMR—RAE E IR B2
BRAER > BB EIEEMEARE o mIFRREME (20%) : FEREEN - ZRIRR « MG RM - FRERELCAME - BENKEICETSE
BRI ETRAIER - HERIEFEN (15%) : KZEENBEELH (BF) - BEEEENEHE - RIBFZEHEN (10%) : Zix@
AORRME » REMRHAERMEES -
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Online Registry & Transparency
49 b B85 BB

English
We maintain an online registry recording each project from application to five-year tracking. Every decision has a traceable
basis. Your supported project does not disappear after completion.

Stage Recorded Content

Application Needs description, preliminary survey, whether entering assessment
Scoring Five indicators, composite score, delay or rejection reasons
Execution Site selection, drilling depth, water quality tests, completion date
Five-year tracking Periodic review, issue reports, maintenance records

EHRFAR ~ RIREIRE - MEHEER

2574
BfEINAEE—ER EBRAR RS —EFEXERVPEI L FERPERNTEER - S—EMIPRRBAENNKE - FHRTE
HRAERA P LUEH E e B 4 sniB #— EE B B MR A LU IR YN (AT BR 2 ©

BHAMEICH | PAMERNT RGNS ERAEIR ; ST REIFNAIRERFMTD « BRIBENRE ; T IPERAVENERR « SEHRE -
HACGRIEER « KERE - REBEEM © GPS RAEE ; BRMRHNEWEETRER ; UWkAFEHANFEIRENEE « KEER - BRH
RIRE « SERCRVAEETI IR AR R BUERE -

EXFNERFEETIRBHRNRET - BERMBBERAZBEFENZL | FRETFBERIBNEDZHFHE - hEFBETINTRIRR
ER S RIRERFINEME o
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Risk Management

RS

English

Water projects cannot guarantee zero failure. We assume problems may occur and design response mechanisms in advance.

Type Characteristics Response

Repairable technical Equipment ageing, component damage Initiate repair assessment

Management problems  Use conflicts, management vacuum Coordination, mediation, governance reset
fEREZE « EEAET e ~ 3B ~ JRIRERL

Structural failure Geological conditions changed, aquifer depleted, climate-driven  Record cause, termination recommendation

ERCFEE « FUKEFELR - RIREES)

i3z
KEREREERETRM o HFIFREERIN o 18K » BAERAFHRREEGEE - DA RS N RN EREET -
AMEERRRITIE R (RBEL - TMHEIR - EEER) | BEBEETE > BHEEESER  EERERNEE  hERFEHNNTETES
£ EREENAE (ZEGHHN - BRWEKK - £AER) : 1558 B  REER SREMETERNEN - AILUEBTEHRERTERE
BIVAATA o SHBIER CERANE « 2KEFES - RIFESRK)  SELCHRRE > SMGALESHERIER > TRERKBMHIZBMA
RIRBYBEALFT D] o
EEBIERMEBER > RATRME - —EWAECHNERNAY > L—EFERREGERMANERKIERBE —HBERALL - HFE
TIRRFSAL @ ER L -

CASE STUDY - Efl
Facing Failure Honestly / B EE %K

Community K: borehole yield dropped sharply in year 3. Cause: two consecutive years of extreme drought beyond modelled
climate parameters — a structural failure, not a maintenance failure.

KHEXKHE=FHKERR > FHA : EEMFDBIHRELE - BHRIFERSH—BINEBIERMK > MIFAE#ERS

Response: honest report to donors, assessment of remedial options, findings incorporated into future site scoring criteria.

[EIFE : B MERARS » SHMEBERS R - WL RKRMAIBEE RRAARIRETDIRE o
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Five-Year Tracking Mechanism

BB R

English

Phase Frequency Focus

Year 1-2 Every 3 months Early issue detection, management structure establishment, six-category baseline
FHARMRARR ~ EIRAEIEEL  SNENEER

Year 3-4 Every 6 months Long-term stability, seasonal variation, low yield (LY) detection
REFFEEN « EEME - BE (1Y) =8

Year 5 Full evaluation Continue, extend tracking, or honest closure with documented learnings

S ~ IERBHE - LGB RCHRES

After five years: stable operation — recorded as success * needs continued attention — assess extended tracking - failed —
honest documentation of cause, fed back into future decisions.

3z

AEBHRARR R ERERRFE 0 MEEBEHNREET - 8—RHREEEIRECHFHERE » WL EBRARGET °

F1-2F (E=HBEEN) ' SRHEFPMEENNSIEEENEIL - MBXHNAMARMSS » HEKZEFIHESZNEENE » EARst3®
T ERERMETEERERREAZENR - 345 (BXFEBEHR) | SREnRPIETH - THMEEIEE (LY) NERER
EFERNEREEETREN > RETELZSNERGRPA FEER - 85 F (REHY) 20T | AARTRERTEE ? RESTELER]
B 7 BRESHEHCRRERNAER ? BRERNM » FAENT RSB EBRATEIRE o

=

fai

(i



PART FIVE « £HEB

Impact &
Partnership
MRS

Case studies, impact measurement, scalability, and how donors can
engage effectively with Love Binti International.

ZOHE « EENEE - TEEN » URBERANFREZZERRIERS
BREE -
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Case 1 — Community L + Hand Pump System
#ZOl— &L - FEHELRSE

M&E MONITORING FRAMEWORK - E&ifl £ 5 {54E%2

Indicator [ 51E Baseline [ B43{E Target | HiE(H Actual /| BIEE Source [ KR
Before / 77 AR Year5/% 5 Latest / BT

Dry-season yield (l/min) > 10 |/min Bucket test - AL

B EHkE

Annual downtime (days) o <30days o Committee log * K&EES
FEFHXH B

Functionality category (FF/UR/LY...)  — [FF o P6 annual visit « P6 &5k
INRESEE

E. coli (dry season) o Not detected « K& ___ Lab cert - KE#HRSE
KIFRE (%2F) H

KRR R EE

KEEEEFRR

SHATRKEHEAQ

HEBTRMARERY

BUREHEDRE

Water-borne disease rate

Water committee active

Beneficiaries with daily access

Self-completed repairs (no.)

Women's programme participation

Assessment frequency / FH&E$EER: Y1-2 quarterly §&

= 30% reduction
> 30% &

Active + fee
collecting

BIE + RN E

> 1byYear3

* Y3-4 bi-annual &4 - Y5 full evaluation

=
e

Tl

Clinic records « 32FRsCi%

Governance review - &
T

Community census = A
=%
[EpE=N

Maintenance log  #E{&
B

Programme records * &t

H|iok

CASE 1 - EfI—

« HAND PUMP SYSTEM

Community L — Remote Village * {RiZEHE L
Approximately 350 people in a remote mountain community. Intervention: hand pump borehole + water point
contamination prevention + integrated women's agriculture programme. Pre-intervention: community walked 2+ hours
daily for unsafe water. Assessment confirmed viable geology and strong governance capacity before commitment.

EREHE > #9350 A o TAFI | FEHE + BUKRESH

RLZZ2KIR o EEN AR S EEH T HELEAT
5-year outcomes: yield stable at 600 l/hr + community independently completed 3 repairs + child diarrhea rate down 65%

HERR | HKkERE

TEMER 600 AF / /B -

BRESIIENR o

A+ BERUERESE - TAR

HEEIITTH 3 RifE - RERBETE 65%

H@ERAPT 2 /SN EEAE
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Case 2 — School M - Solar + Rainwater System
61— I M2 - KEZEERFF + FRIKERE

M&E MONITORING FRAMEWORK - E&ifl £ 5 {54E%2

Indicator [ 51E Baseline [ B43{E Target | HiE(H Actual /| BIEE Source [ KR
Before / 77 AR Year5/% 5 Latest / BT

Dry-season yield (l/min) o > 10 |/min Bucket test - AL
ks
Annual downtime (days) o <30days o Committee log * K&EES
FEFERE Hak
Functionality category (FF/UR/LY...) — EE o P6 annual visit * P6 E&h
INREDEE
E. coli (dry season) o Not detected « K& ___ Lab cert - KE#HRSE
KiFRE (8F) H
Water-borne disease rate o = 30% reduction o Clinic records « s2Frscis
KRR EE > 30% FB%
Water committee active — Active + fee - Governance review * &
KEEEEFRR collecting i

EEP + FEKE
Beneficiaries with daily access o o o Community census = A
SAFTEKZEAO s
Schoolillness-related absence o > 50% reduction - Attendance records - H
BYERRER EIERE S
Rainwater share of daily demand — > 40% (wet season)  ___ Tank level log + 7Ki&zC R
FRzk ok (G B TR LA
Solar system downtime (days/yr) — <10 days/year o System log + R#HE
KIGRERF SR

Assessment frequency / FH&E3EZ: Y1-2 quarterly &% -+ Y3-4 bi-annual &#5 - Y5 full evaluation SE2:FE

CASE 2 + ZEf|= « SOLAR + RAINWATER SYSTEM
School M — 600 Students < M /& > 600 %24

600-student school with unreliable municipal supply. Intervention: solar deep borehole + rainwater collection system +
zone-based management. The rainwater system was designed to reduce pressure on the deep borehole during the rainy
season — extending equipment lifespan and reducing energy consumption.

600 ZEEREHR > FEE&U#JKT‘J% o MAFBR | KIGARH + RKIERS + REFHSRERE - RKRRNRENZ—ZER
FERHER FAEAETRINHE o

5-year outcomes: rainwater reduced borehole pressure by 40% + water-borne illness absence days down 70% -« only 8
days total downtime in 5 years

HEMR | FRKRFHERAES 40% - HKRMBRRRRB TE 70% - AERBERRAES X
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Case 3 — Clinic N * Borehole Rehabilitation
ZH= : N5ZFr - /KHALEEBIERE

M&E MONITORING FRAMEWORK - E&ifl £ 5 {54E%2

Indicator [ 51E Baseline [ B43{E Target | HiE(H Actual /| BIEE Source [ KR
Before / 77 AR Year5/% 5 Latest / BT

Dry-season yield (l/min) o > 10 |/min Bucket test - AL
ks
Annual downtime (days) o <30days o Committee log * K&EES
FEFERE Hak
Functionality category (FF/UR/LY...) — EE o P6 annual visit * P6 E&h
INREDEE
E. coli (dry season) o Not detected - i ___ Lab cert - KEHRS
KiFRE (8F) H
Water-borne disease rate o = 30% reduction o Clinic records « s2Frscis
KRR EE > 30% FB%
Water committee active — Active + fee - Governance review * &
KEEEEFRR collecting i

EEP + FEKE
Beneficiaries with daily access o o o Community census = A
SAFTEKZEAO s
Diarrhea consultations/month o > 40% reduction - Clinic records - =2FRsC%
EEHMZRE (§R)
Rehab cost vs. new borehole (USD) New:$__ Saving = 60% Actual:$___ Costreport - BR#HE
IS E R ECRIETL
Staff hygiene compliance o > 80% o Hygiene audit « 4
BTHERMETE %

Assessment frequency / FH&E3EZ: Y1-2 quarterly &% -+ Y3-4 bi-annual &#5 - Y5 full evaluation SE2:FE

CASE 3 - Ef|= « BOREHOLE REHABILITATION
Clinic N — Rehabilitation + N #2FR4E(Z1EHE

Clinic borehole non-functional for 3 years, serving 800 potential beneficiaries. Intervention: borehole rehabilitation + water
point upgrade + hygiene education for staff and patients. Assessment confirmed the underlying aquifer remained viable —
only pump components and the water point required replacement. No new drilling needed.

SFKHRAE 3 6 > 800 HBERTA ° MAAR | KHMEEERE + BUKREFAAR + HHEETREBENFLEHRE  sHEHIEEB S K
@1&%7%—,\EE@?1¢551H271<25 ) BRI o
Outcome: USD 1,200 vs. USD 8,500 for new borehole — 86% saving -+ full function restored + diarrhea consultations down
55% -+ 800 beneficiaries
R & $1,200 HEEFREE $8,500 - &l 86% -+ LIREREMIE - B2 TR 55% - 800 ARH
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Impact Measurement

T ENEE
English
Traditional Output Indicators Our Outcome Indicators
i b o= BMEERIER
Built X boreholes X% communities with stable, safe water access
BT X OkH
Drilling depth X metres Dry-season yield maintained at X litres/hour
SEHIREE X K HEHKBMERTE X AF /B
Served X population Water-borne disease rate down X%
BR# X AO IR 3 £ R TE X%
Equipment operating X years % still functional after 5 years
sz

SREBLEREENEZENEE —ZTR0OH BRBTSOA—BERMEBENRE - JOWE METHE 8o @ THE -

HPIBHIMERIER | X% NHEEAFENABEERELRZNKER MARTIER) ; BEHKERE X AF [ M (RESHFEET
BORIR > MIERBRARM) ; KEEHRREEETE X% (FREMFENFISFEN  EERRERRMEREERZENER)  AFEN
ARUMBEEENRALLH (UAESEEE > EREMSZONERIER) - BEEREHEREL  tERTE—NETREFET—EEM
7 BIEMAEERZRONRIENEE
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Scalability & Replicability

AR EERE
English
Not Replicable Replicable
FEIES EIE L
Drilling depth from one site directly applied to another Risk assessment methodology and VES survey protocol
EMiEH AR EEERDS 2, EBgETHE 75 /A VES EhflRR
Community management model from one context imposed on Decision scoring framework and weighting logic
another RSP ERMEE RS
EHEEEELRNNS—1HE
Wet-season design applied to an arid area Governance structure, water committee formation, MOU
RESNRtAREZEME framework
JAIREEHE « KZEEAHE « MOU 1EZ2
sz

MERMIIZES] FERRBRAERNTIZRGT - E—(EtRIMIIEHRE - HtEETENS @R ERAEE -

FrERA | BB REERERTS MR | FHENERREMN S —HE | RELTRTARZEME ; TEBMEIRETE
RNZHRRARETE - (MERE © RRETL75 AR VES BN ; RERTOERNEERE ; JAIBEHE « KZEFHEERE - MOU 1E
IR NEEARMM O FEHRE ; UAHBEEEAN - AR PER I ABRFRRHFIENE - BEARRMAERIFZEBRERZEA
WIS ERZ O EE ©
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Donor Guide

R AIEE
English
Option Suitable For How It Works
Support the system Trust our judgment; maximum impact per dollar Funds allocated via scoring to highest-priority projects
SIFERAR EERMNAE ; SEERELERAZEN BRI EH IR EESBLEER
Specify a project Wants deeper engagement with a specific Choose from assessed and approved projects
IEEBEEE community WEEEMENERFEhEE

FEEREHREERES

Support early-stage Supports "invisible work" that determines success ~ Fund geological surveys and risk assessments
survey SFPREMME TERRIE B Byt 5 BRI A R BTG
TFFRTERRRD
Long-term partner Corporates, foundations, institutional donors 3-5year collaboration framework, agreed funding
REAR ¥ ¥ B2 g - HELUEEE pipeline

-5 FEFIER  BEEHMEE

FAQ: How long until a borehole is completed? Hand pump ~2-4 months; solar system ~6-9 months. Why is early-stage survey
important? It determines 90% of success probability. Careful siting: failure rate below 10%. Without assessment: can reach
60%.

i3z
RBLEHNER - TRERNREFNSERE » ARBEERMSIENST -

IHERRR | B EERMNE - FES—ERREERATENNERA - EEBBIOUNIEIELERSHNER - TKIINZEREE
FIEEBERNREMASHRE - HEREER | BoAZAREHEAEREEANBRA - REBRBTEMENERFEREE > TEE
P1-P6 A apiBHEAFRIREIERIERER o STIFAIEAERE | BEER ERRNIEFBREMMZE] BBRA BBt E BRI & kTt —
B—REAEEE—EEEMBAIA » EEELET —RERNRE - MEMAEE - — R VES BHAIBEREERR—ORBUKHMAERN 5
z— - REARM | BAh% - ESGMHBEIEEE » R 3-5 F5FIER - BENEDEBNFESE -

ERMEE | FEANFEIRNANEE 2-4 B8 ; ABIERFL 6-9 B8 - A EEEBRIAIMIEMT ? BAMERARE T —OKH
90% BYBKINFIRENE » BEI—REALL TIRKHRRIERENA » BEN—[IFKkHREABE —REMEEHREENERETRET
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Conclusion

=
==l

English
Climate change and social shifts are creating unprecedented uncertainty for water projects. The truly difficult part is not
finding water, but making responsible choices: where to intervene, how to intervene, and when not to intervene.

We believe: Water resources are not a one-time project but a patient public investment + Real impact is measured by how
many systems are still functioning five years later + Honestly facing failure matters more than manufacturing false success -«
Donors deserve a partner that learns and corrects.

We don't just build boreholes. We build water systems people can trust.

3z
RIREE - HEFETHRERASGER » EEARIENKERERSHIFIRENAEE M - BITEREEN « AXXHCirm o JRIENET
AFEHWER » BRERRERK ©

KERRBEEIERENIS » FEIEIK - MEMEEEEEE | EHENA ~ NEAINTA > Uk—RKREEN—FERERTA ©
HMIEE | KEBRFRR—REIRE MEREMONRBARKE - AEENEENFRURIEXREE > MUAFREZ VD ARNERTEER
B o MEEHAN (EREEBRNEEE - BRABE—ERIKRPE2ENSERH—M A —EERBUEREAERREPRAS

EXHRIE D —RKAMME— S B L AGERIR(ERE « MR - KEFERRE « RSHERMMER - MOXHFEE—EE
RERBRMITEHNBEER -

We don't just build boreholes. We build water systems people can trust.

BMAARZZKH » RMIBILAFIRTUEHERIKERRAR

Love Binti International - BZZEIFERIIEHE
info@lovebinti.org + www.lovebinti.org « Document Version 3.0 + July 2025
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Borehole Technical Standards, Contractor Management & Supply
Chain Specifications

HEFLRTIRE « AR EIREMERRE

Love Binti International + 24 ZEIKERAIEHE - 2025



Technical Supplement - AT##E7EMH « v4.0

Borehole Technical Standards,
Contractor Management

& Supply Chain Specifications
SEFLEATEE « RO RSB

Atechnical supplement to the Love Binti International Water Resources White
Paper. Provides evidence-based operational standards for hydrogeological
site assessment, borehole construction, component material specifications,
six-category functionality classification, and contractor qualification for
handpump borehole programmes in East Africa.

IR ELZERRIEHEKERARE 25 - RIERIFEFEHSSEICOET
i ~ EHET ~ ERMERRN « NEETBED AR A BB EREZ S BN ERIRFIRE -

APPLICABLE REGION / @Mt &

Kenya + Uganda < Tanzania « South Sudan
B - K& - BrHERD - Mt

Research evidence from / 2T & 838 : Ethiopia + Uganda - Malawi (MacAllister et al., 2022) — not implementation countries / JE{THIE

Love Binti International YEAR / &5
B ZERRIEGE 2025 /2026



PREFACE - #iS

About This Document & Research Evidence Base
R A R RS B e B

English

This document draws on the most comprehensive field-based study of handpump borehole functionality in East Africa to date:
MacAllister et al. (2022), published in Science of the Total Environment. The study dismantled and examined 145 handpump
boreholes across three countries — Ethiopia, Uganda and Malawi — assessing hydrogeology, borehole construction, and pump
component condition. The research was conducted under the UPGro Hidden Crisis project, funded by NERC, FCDO and ESRC
(UK).

Functionality classification standards are based on Bonsor et al. (2018), Hydrogeology Journal. All technical thresholds
(transmissivity, recovery rate, component dimensions) are derived directly from peer-reviewed evidence. This document
translates that evidence into operational standards for programme implementation across Kenya, Uganda, Tanzania and South
Sudan.

Note on research countries: Ethiopia, Uganda and Malawi are the three countries where the primary field research was
conducted. They are evidence sources, not implementation countries. Love Binti International's programme operates in
Kenya, Uganda, Tanzania and South Sudan. Uganda appears in both roles — as a research country providing the most
challenging hydrogeological data, and as an active implementation country.

FARERZEERAVRA | RELLD - SFERFRHEATESHARNTHE > BHRERRER > MIFTENTE - ERZERBRHEN
STEERE « KTE  IBHEDRBHANT - FTERRAAMES N —RRRHEREKCHERENMERR - h2RIT5HENT
o

3574

XL ERIEMEEZES RRENFEA I EHIAZTAERE  MacAllister et al. (2022) » 3R (Science of the Total Environment) ° 5%
AT ERLLE « BT ERENE=EEKM 145 OF BHETIRERR » sHEKSChEES « BFLE T RERRARRN - BEBZE NERC
FCDO J ESRC £FIEBSHY UPGro Hidden Crisis Bi3E51E © ThAE 3 $EIR4Ek#E Bonsor et al. (2018) > {Hydrogeology Journal) ° FRAE AT
PR BRI SR TPBINMEEE » TEEATESD « BTE « BB REE T EMAIRIEIRE -

Research Countries — Geology & Key Findings | B R —thEF R F EHIR
Ethiopia /| &RZ&LLEE

Geology: Volcanic aquifers (highland areas) with moderate to high transmissivity but low storage capacity. Seasonal rainfall June-September;
mean annual rainfall ~1,280mm. Water levels deepest among the three countries (median 20.4m in dry season).

Key findings: 8% of sites below transmissivity threshold (lowest of the three countries). Median transmissivity of fully functional boreholes was
684 m?/day — an order of magnitude higher than other categories. Deep groundwater levels linked to competition from nearby industrial and
agricultural abstraction, not low recharge. India Mark Extra Deep pumps used at depths >50m increase corrosion risk due to extended Gl
component strings.

HE  BRMEURESEEENNLEESKEST  BREFERE - 8ES 6-9 B » FHERELN 1,280mm > BFKUE=EHRFHE (P 20.4m) °
FERHF 8% WMBEMENEEERPIE (ZEPRE) © TRINFELERIM R IIEERE 684 m*/X » LEEMERSH—EZEMR o FRKMENIE TR BEHRKR
BER > MIEEFHLAFIE o FE >50m %A India Mark Extra Deep REREIER Gl EEMIEMEERAE o

Uganda | BFiE
Geology: Fractured crystalline basement aquifers — highly weathered, often clay-rich, with low transmissivity and storage. Rainfall year-round;
heaviest March-May and September-November; mean annual rainfall ~1,290mm.
Key findings: 30% of sites below transmissivity threshold — the highest proportion of the three countries. Median transmissivity only 3.4 m?/
day. Gl pipe galvanising thickness sub-standard in 98% of samples; pipe wall thickness below standard in 93%. 82% of pump rods corroded.
Corrosive groundwater chemistry (low pH, high mineralisation) is a primary accelerant. India Mark Il pumps (non-VLOM) make community-level
repair more difficult, compounding the maintenance gap.
Y RRERBERSSKE > SERL > Baft  GUXERENRE 2FAK 0 3-5 AR 9-11 BEAES  FHEREL 1,290mm °
EERIR © 30% WEHEMEERMIE » ZEFLLFIRS ; FERPAIRE 3.4 m?Y/X ° 98% I Gl ERAEHEERE > 93% EEEENTE » 82% EEIFEH
B TR (1 pH ~ SHEEE) 2EBEMEREZR © IndiaMark Il R (JEVLOM &) FHEEEMAEEMEEE - NFIMHEERD -

Malawi / EHiE

Geology: Primarily crystalline basement (dry sub-humid conditions) with weathered and fractured aquifer zones. Developable aquifers are
weathered basement (saprolite/saprock) and alluvium. Groundwater storage controlled by weathering profile thickness. Wet season
November-March; dry season April-October; mean annual rainfall ~880mm. Shares Kilimanjaro aquifer (volcanic alluvium) and Lake
Tanganyika Basin with Tanzania.

Key findings (MacAllister et al., 2022; Smith-Carington & Chilton, 1983; Mkandawire, 2004): 16% of sites below transmissivity threshold.



Afridev handpumps used throughout; 81% of uPVC rising mains damaged — primarily due to maintenance practice of cutting and re-gluing
pipe sections rather than full replacement. 98% of Afridev rods below standard diameter. Screens typically positioned in the mid-section of
boreholes rather than opposite the most productive aquifer zones. Water quality: elevated fluoride and iron in alluvial zones. In some high-
density population areas, demand now exceeds long-term aquifer recharge potential (11-year climate cycle), causing overdraft during dry-
cycle years (Robins et al., 2013).

HE  UHARETHESEESAT  SXEARGCEBRTS - IRESKEXTEARCEREES (RELE/BEE) BHERE T KkFEIRCIEEER
EoWMEILAEREIA > %F4-10 B > FEREL 880mm o BUBHETHZZHEILESKE (NWHRE) KIBEBEEHAN o

FEZH (MacAllister et al., 2022; Smith-Carington & Chilton, 1983; Mkandawire, 2004) : 16% BYtZHEAEERPIIE - 2EHRA Afridev FEH ;
81% B UPVC EFE &8I > TRBMEMEFFIENTIERESTIFEER TR © 98% B Afridev FERBSENIRE - SREREBENEFLTE > MIEREREESKE
g - XERE HREMSERCYEGESERS - BoBANBREMERREBBSKERIIMAEN (11 £REFH) » Z2EMHIRBH (Robinsetal,,
2013) o

Sources / 2&JE: MacAllister et al., Sci. Total Environ. 851 (2022) 158343 - Bonsor et al., Hydrogeology J. 26 (2018) 367-370 - Smith-Carington &
Chilton (1983), Groundwater Resources of Malawi + Mkandawire (2004), Groundwater Resources of Malawi - Robins et al. (2013), Groundwater
Supply and Demand from Southern Africa's Crystalline Basement Aquifer + BGS Earthwise, Hydrogeology of Malawi
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CHAPTER1 - §—E
Core Problems Identified by Research
PZE G AYAZ O R

CHAPTER SUMMARY - Efi{§iE

Research identifies three structural problem categories responsible for >25% non-functionality in Sub-Saharan Africa:
hydrogeological siting failures, equipment material deterioration, and construction design deficiencies. Uganda (30% below
transmissivity threshold), Malawi (16%) and the 98% Gl pipe sub-standard galvanising rate define the scale of the challenge.
IR = AR RIRE | KOt E IR « RBMRISERIE TR EHEAK - HFEIERHPSHIAREIEME 25% KK H T EERRIRIETIEE - BTE
30% ~ FRHIRE 16% AMBLEERARE » WKk 98% RY Gl BIEFFAELR » REARIERIE o

Non-functionality rate Sites below transmissivity threshold Gl pipe galvanising sub-standard
ERRRIEIRER fEERAERPIEBRL LB GIEHEHEET LG
>25% 30% 98%
Sub-Saharan Africa / P& R REIEM Uganda sample — low yield from day one / BTi&t§ Uganda sample / BTiEF4
7 > BREMEE
Malawi uPVC pipes damaged Malawi Afridev rods below standard
SSHIEL uPVC EHRIRE FHEGEEIRERTE
81% 98%
Caused by cutting practice / I E4EEE1BFIEL At procurement / $REEBF BN ERR

Regional applicability / #E&EMA 1 : Research data from Ethiopia (volcanic aquifers), Uganda (crystalline basement), and Malawi (basement
and sedimentary). All four target countries — Kenya, Uganda, Tanzania and South Sudan — share the East African Rift System tectonic context:
Precambrian crystalline basement with weathered/fractured aquifer zones, interbedded volcanic sequences, and localised alluvial deposits.
The 30% below-threshold transmissivity figure from Uganda is conservatively applicable to basement rock zones across all four countries
without prior VES survey. Kenya (basement zones), Tanzania (basement zones) and South Sudan (southwest Precambrian basement) present
comparable low-transmissivity challenges. / FRSEBUERBRELLE (KILESKE) ~ 5TE @ERERS) KEIH (BRsEES) o WE
BRER—5E - BTE BHETNEHA—IIHZRIFN[AGNRES R | fiIRRALERERS (BE/BREKE)  ZRENUERFT
MR BERHTEIITEY) o ST 30% RfEERMENR > TEARET VES BiAINER T > eIMRTERAREEEFERNERESHE - 555 (BESHE)
BiEED (BESHT) gk (ARSFRRRALERES) HEFEREMNEEERE -

English

Three Problem Categories

Hydrogeological 19% of boreholes are sited in aquifers below the minimum transmissivity threshold; 38% have

[Most Fundamental] pump cylinders less than 10m below the water table; 23% have water columns under 20m.
Complex nonlinear relationships between water level, transmissivity and screen position mean
no single indicator can reliably predict functionality status.

Equipment & Materials 53% of Gl rising main pipes corroded; 82% of uPVC rising main pipes damaged. In Uganda, 98%

[Most Pervasive] of Gl pipes fail galvanising standards due to corrosive groundwater. In Malawi, 81% of uPVC
pipes are damaged and 98% of Afridev pump rods are below standard diameter — both directly
attributable to the maintenance practice of cutting and re-joining pipe sections rather than full
replacement. Problem documented since the 1980s with no systemic supply chain
improvement to date.

Construction Design Casing and screen configuration is a statistically significant risk factor for unreliable borehole
[Preventable] classification (multinomial regression, p<0.01). Standard designs applied without reference to
local hydrogeology. Construction supervision widely absent.

3z
={ErIEER
K3 E RIRE 19% RIZKHMAMEERERREZERIME ; 38% RBEKEAE 10m » EE8EFERABA S
[RIRZ] 7 5 23% KIFRERRE 20m o KL « FEREAGFENE 2 BFEEMIEHRIERIE - B—IeZEkin
SETERITNAEARRE ©
REMEIRE 53% B9 Gl EH T EEES ~ 82% BY uPVC EFHEEIRIE o BTE 98% BY Gl BRE AR T EE8E
[REE] HEETRE ; BHIE 81% AY uPVC EH81E « 98% MY Afridev SEERERENERE —MEWEERN
VB EEMIERRFIRAHEETIE - ILRIER 1980 ERENECEH: 0 ESHEEKRE AR MRS -
i B EEHBERER (A% 2ENGHEERBES (ZEREH > p<0.01) - EERFREH
[AI7&RA] HIE o LIRS B EIBIAL o

Source / BRI FIE: MacAllister et al., Science of the Total Environment 851 (2022) 158343
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Abbr.
EARS

Gl

uPVvVC

HPB

Transmissivity

Aquifer

Term
East African Rift System | HIERA RS

Galvanised Iron / $E$#83

Unplasticised Polyvinyl Chloride / EE BRI ZE

Handpump Borehole /| FEHEFL

Tk EEE (T)

akE

English Definition

Tectonic rift formed by divergence of
the Nubian and Somalian plates.
Produces the crystalline basement and
volcanic geology shared by all four
target countries.

Steel coated with zinc to resist
corrosion. Standard in India Mark
pumps. In Uganda, 98% fail galvanising
thickness standards.

Rigid PVC pipe. Preferred rising main for

all four target countries. Corrosion-
resistant; damage rate in Uganda only
1% vs Gl pipe 37%.

Adrilled borehole fitted with a
mechanical handpump for manual
water extraction.

Rate of groundwater flow through an
aquifer (m?/day). Minimum for
handpump sustainability: >1.4 m?/day.
Uganda: 30% of sites below threshold.
Underground layer of permeable rock

or sediment that holds and transmits
groundwater.

HA3ZEREA

S LEER AR IR AR S A SaAR R D BEAZ AL
HSERY - EXNEBRRERAEN
ERERSENEMERE

$EFEMIE > India Mark FEHAVREM
Ko BTFIE 98% i Gl EEFEERE ©

BHE PVC & » WA B RERELRAN
EAFEME > STERRRE 1% (Gl
E#H31%) °

REMMAFEROEIKF » BRIF
REZEMEREKEAM

RKEBEKEBRIRENRE (m?/
xX)  FEAREME>14mMYEK > B
FHEH 30% HZHEFEFIE o

RERATF IS M KB FEREAR
IURYIE



CHAPTER2 - ¥ZE
Material Specifications: Rising Mains
BEHMERE . EAEE

CHAPTER SUMMARY - EffiifiE

uPVC rising mains are the preferred material for all four target countries. Gl pipes are prohibited in Uganda and strongly discouraged
elsewhere. Key procurement standard: wall thickness =5.1mm verified by ultrasonic gauge. Prohibited practices: cutting and re-
joining, re-threading, and mixing stainless steel with galvanised steel.

uPVC AT EAMEEREXREBSTERME - G EESTERR - SREBRMRRE | BBEE >5.1mm > BERRI - RILTEERE - EMEBAK
RTINS o

Applicable to all four target countries. Uganda-specific corrosive groundwater conditions make Gl pipe prohibition especially critical there, but
sub-standard galvanising is a widespread supply chain problem across East Africa. / RN 22FEEBZER - RTEM TSkt - Gl &2
LA - BEFEEREREERIFMERNEERE -

English

Gl Pipe vs uPVC Pipe

Indicator Gl Pipe (Galvanised Iron) uPVC Pipe

Damage rate (Uganda) 37% 1%

Corrosion risk Very high — especially in corrosive groundwater Negligible

Galvanising compliance Only 2% meet standard N/A

(Uganda)

Primary failure cause Corrosion perforation; galvanising worn at threaded Improper cutting and re-joining during
joints maintenance

East Africa recommendation Prohibited in Uganda; strongly discouraged Preferred material for all four target countries
elsewhere

uPVC Pipe Procurement Specifications

Minimum wall thickness = 5.1mm

Standard section length 3m

Acceptance inspection tool Ultrasonic thickness gauge — 5 MHz probe (e.g. Elcometer MTG4)
Standard reference RWSN Afridev Specification Rev.5-2007

Prohibited practices (all four countries): (1) Standard Gl rising main pipes — prohibited in Uganda; strongly discouraged in Kenya, Tanzania
and South Sudan. (2) Cutting and re-gluing uPVC pipe sections during maintenance — prohibited; full section replacement required. (3) Re-
threading shortened Gl pipes — prohibited. (4) Mixing stainless steel and galvanised steel components in the same string — prohibited due to
galvanic corrosion risk.

F3z
Gl & vs uPVC EiEL

Eiy GIE (IBs¥fE) uPVvVC &

BIRE (5F&) 37% 1%

B ER R B B — @it T KIRELE BT m

BEEREE (BTE) 12 2% A ER

FERYER [BEAZRTL 5 IRAUETER IR B R ER IR EEIRMERE

RIEEEE ETERZRA ; HthBEERENFES M{E B 2R ESIRA
uPVC EiREEERURIE

REEEEE >5.1mm

R 3m

BUWTA ERAEE—5MHz R (%0 Elcometer MTG4)

FRET IR RWSN Afridev Specification Rev.5-2007

EEBFERELEE . (1) BEc LATE—STERA ; 5 - BHERE  MHAMNTEREH - 2) #ERIIEEZ UPVCE—E
b MIEEEER T o  (3) BiE Gl BEREMEBEN—EIL - (4) THEREFHEMERNE—BEF—RLE > FESCEEEE



KEY TERMS — CHAPTER 2 | =&

Abbr.

Rising Main

RWSN

Afridev

VLOM

Galvanic Corrosion

Term

EAEE

Rural Water Supply Network / Eii{itzk 484%

Afridev Handpump

Village Level Operation & Maintenance | FH4RI2(EB14E %

EIC2EH

English Definition

Pipe string from pump cylinder to
surface. Most commonly
damaged component in all three
research countries.

International standards body.
Publishes Afridev and India Mark
handpump specifications
referenced throughout this
document.

VLOM-classified handpump using
uPVC rising mains. Designed for
community-level maintenance.
Max depth: 45m. Standard: RWSN
Rev.5-2007.

Handpump design standard
allowing trained community
members to repair without
specialist tools.

Accelerated corrosion when two
dissimilar metals contact in
groundwater (e.g. stainless steel +
Gl). Reason why material mixing is
prohibited.

HR3ZEER

WREREFREMERER - 2
R=EPREIRIRAVER S -

HIE BN FEHIZENE R
18 X5 | AR Afridev &

India Mark R &85 FR L8 8%
5o

A uPVC EFAEER VLOM B
FEH > HitEBITMHER
RARE 45m o

RFZIHLENERFEETA
BNE] SER B F B H R TR

# o

METEEE (NFHIE GI)
TEMth ok Fhig AR R 35 A RO ISR IS
i EREIDERMEIIRAR
0



CHAPTER3 - =8

Material Specifications: Pump Rods
EHMERE | THER

CHAPTER SUMMARY - EfiifZ

Pump rod sub-standard diameter is a supply chain-wide problem: 70% in Uganda, 98% in Malawi fall below standard. Stainless steel
rods reduce corrosion from 69% to 3.5% in Uganda. Minimum acceptable diameter at procurement: =11mm. No mixing of stainless
steel and Gl rods in the same string.

EERERT ERHAREIERE | STE 70% » FHHE 98% TER « RHMiEREaIZRM 69% FEE 3.5% o HBREAFE =11mm > ZIERGHHE
B Gl #RA ©

Pump rod sub-standard diameter is a widespread supply chain problem across East Africa, not limited to the research countries. Stainless steel
rods outperform Gl rods across all corrosion conditions and are recommended for all four target countries. / SEZEIFEE AR 2 RERIEHAE
ENEIERE > RIRNARFTIER - TEIIREMEBRIFG T8RN Gl 12 > Z2ENERREREEFRA -

English

Region / Material Damage Rate Corrosion Rate
Uganda — Gl rods 14% 69%
Uganda — Stainless steel rods 2% 3.5%
Ethiopia — Gl rods 52% 55%
Malawi — Afridev Gl rods 56% 43%
Standard rod diameter (India Mark 1) 12 mm

Minimum acceptable diameter at procurement =11 mm

Uganda rods below standard diameter 70% of sample

Malawi (Afridev) rods below standard diameter 98% of sample
Recommended material — all four target countries Stainless steel rods

Prohibited: (1) Mixing stainless steel and Gl rods in the same string — galvanic corrosion risk. (2) Accepting rods with diameter below 11 mm.
(3) Single-rod replacement without verifying full-string material consistency.
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& / #45d RimE [Bah=
BTE—CGI® 14% 69%
BT E—THiE 2% 3.5%
KELETE—GI 18 52% 55%
EhiE—Afridev GI 12 56% 43%
ZEERME (India Mark 1) 12mm

RERERZEE > 11 mm

BT ERERMTELLA 2R 70%

BhIE (Afridev) 2ERMZLELLA 4k 98%

To1E B R E R 2 st TR

RUHAE (1) FRIGEGISRARF— 8 FEBHSRMAR - () FEER 11 mm MRt (3) BRBRBRBBSEH
BI— 5 o



KEY TERMS — CHAPTER 3 | =&

Abbr.
India Mark 11/

Pump Rod

SS Rod

Term

India Mark Handpump

TEER

Stainless Steel Rod | FislEEIZ

English Definition

Heavy-duty lever handpump using Gl
components. Not VLOM. Max depth: 50m (Mk
I1). Standard: RWSN Rev.2-2007.

Rod connecting the handle mechanism above
ground to the pump cylinder below ground.
Second most commonly damaged
component.

Corrosion-resistant pump rod. Uganda
corrosion rate: 3.5% vs Gl rod 69%.
Recommended for all four target countries.

HR3ZEER

A Gl e ERERNXFEH > JEVLOM
Al BAFRE 50m (Markll) o

EIBOERMEBEBO T RENEN > BF 2%
RBVIRIRER A

MR EEZELR » BTERIME3.5% (HELGIR
69%) - EFENEBREREEEA °



CHAPTER 4 - EME

Criteria for New Borehole Drilling
TRIE SEATH BRI

CHAPTER SUMMARY - SHi{iE

Mandatory VES geophysical survey before any drilling. Transmissivity must exceed 1.4 m?/day — the single most important gate
condition. Without survey, failure rate is ~60%; with proper siting, below 10%. Applies across all four target countries, with 15-30% of
basement rock sites typically below threshold.

$EFATRM VES SIKAIRENR » FERNIA >1.4 m?/K—RRRRH B —RPIRMG o RENRIKIKERL 60% » FISENHEIEE 10% UF - MEEZER
BEREMEBEES 15-30% ABRLEHPIE

English

Mandatory Technical Thresholds

Minimum groundwater transmissivity >1.4 m?/day
Dry-season water level — Afridev < 45 m below surface
Dry-season water level — India Mark |1 =< 50 m below surface
Minimum screen / open-hole length =10m

Minimum pump cylinder depth below water table >10m

All Conditions Required to Proceed
VES geophysical survey completed; transmissivity confirmed >1.4 m?/day

Dry-season water level within pump design depth (measured in early morning during dry season — this represents the annual maximum
depth)

Existing water sources insufficient to meet community needs during drought / dry season

Community governance capacity meets minimum standard per project scoring mechanism

East Africa Warning: In Uganda approximately 30% of sites have transmissivity below the minimum threshold — sites that produce low yield
from day one. Comparable proportions can be expected in Kenya (basement aquifer zones), Tanzania (basement areas) and South Sudan
(basement-dominated geology) without prior survey. Drilling without a VES survey results in an estimated 60% failure rate; with proper siting
this drops below 10%. Survey cost is far less than the total cost of a failed borehole.

C5°4

SRR T I
K EERREPIE >1.4m*X
B E 4 Tk fiI—Afridev < HFRUT 45m
BTk fil—India Mark 11 < HERUTFT50m
REEHE / RRRRE >10m
SR EIEE/K E /) EERE >10m

RAENSEHRSERIGME (REBRT S 7 RAED)

VES HIIRIRERRISERS » SRR >1.4 mY/E

LI TKMERRFEALRNRGHICRENN (ERES2RUE —LAFEREE)
REKRESSE | EEEAREHEESAARR

HE AR E R B R R TR

8 8 B

]

RIBMEET | STELN 30% FBthEEEREINREFNE - BMAS —REAMBEH o ERET VES BAINERT > 5 EEESKEtE) 8
HER (BESME) REHA (UBRESMERET) FIRAARIITIEG) o KSR EREHRMERMEHE 60% > AR AIREE 10% U < #hAIE
BEER—ORBFFEIERM o



KEY TERMS — CHAPTER 4 | &

Abbr. Term

VES Vertical Electrical Sounding | EE B EFH

Crystalline Basement #EREES

Screen BE
Casing EE
Gravel Pack MRER
Pumping Test 7k et
Recovery Rate LUTEES

English Definition

Geophysical survey measuring
subsurface electrical resistivity to
estimate aquifer transmissivity.
Mandatory before any drilling under
this programme.

Ancient Precambrian rock (granite,
gneiss). Groundwater only in
weathered zones and fractures —
typically low transmissivity. Dominant
geology in Uganda, Kenya and South
Sudan.

Slotted casing section in the aquifer
zone allowing water entry while
excluding sand. Minimum 10m.
Position verified by CCTV.

Solid pipe above the aquifer
preventing borehole wall collapse and
surface contamination.

Layer of graded gravel between
borehole wall and screen. Stabilises
formation and improves water flow.

2.5-hour constant-rate pump test to
determine aquifer transmissivity and
recovery rate. Mandatory at P4.

Percentage of water level recovery
after pumping stops. Minimum =90%
required before borehole acceptance.

HR3ZEREA

B TEARUEESKEEEER
BOIRAIREN R TS 0% > ANET B
HEIFERIRRFIER o

LEMRRCERA (TEEE - Rk
&) o MTRKEERERRERE
£ BEXRE > BRTE - BRK
MHANEEME o

FKEBUEBNFEEE > AFFKEA
ERFEFEEY » &L 10m > (I EH
CCTV FERR °

KB LRI HEE R SR 4

NWELER -

BT ERHBEZMNDREERE 18
TEMHFE WL EKRAKR ©

2.5 /\EERERNRE - ALAIES
KEFEREMIER > P4 IR 758
2R o

K EERKAURENE DL > IR
RIFIRER >90% °



CHAPTERS5 - BHE
Criteria for Rehabilitation
RTEHEERRME

CHAPTER SUMMARY - EfiifZ

Prioritise rehabilitation when transmissivity and water level remain within design parameters and failure is equipment-related.
Abandon when screen position is uncorrectable, water level permanently exceeds design depth, or effective screen length is <1m.
Every repair must restore original cylinder depth — shortening pipes gradually raises the cylinder and accelerates failure.

EEREKIERHHEN B HIEEREBRERELEE - HEUEREELE  KMIKABHRRAERNARHERE <1m FREEE - SRIEEYD

BMERIERERE

English

Failure cause is equipment-related

Rising main corrosion / damage
Pump rod wear / sub-standard diameter

Seals and valves — worn or missing

Cylinder position gradually raised

X
BhfE—=IR9ANS

AREEED >1.4 m?/K
IKAIAERR SHHARE AR
HIERE B R EREE

BRAMSESRE (REEREH)
EATEEM /18R

EERER | BEFRR

EHERRPIERSER
REMEZH LS

KEY TERMS — CHAPTER 5 | SR =

Abbr. Term
Pump Cylinder Rf§
Rehabilitation  1&f&
Open-hole RIRER

Prioritise Rehabilitation — all three must apply

Transmissivity still >1.4 m?/day on test
Water level within pump design depth

Abandon Rehabilitation — any one is sufficient

Casing/screen severely mispositioned; not correctable from surface

Water level permanently below pump design depth

Effective screen length <1m (silting or collapse)

Common Repairable Failures (by frequency)

Most common failure in Uganda and corrosive groundwater zones. Replace with uPVC
(full sections). Do not substitute Gl pipe. Do not cut and re-join.

Replace full string with stainless steel rods. Verify diameter =11mm. Do not mix

materials.

Annual routine replacement. Do not wait for complete failure.

Each pipe shortening raises the cylinder. Measure and restore original cylinder depth
during every repair. If cylinder cannot be restored to >10m below water table, assess

for new borehole.

BEBE—E—IRFEN RS

EE/HELERETE  BEGOEELE

ALK AR IR AR5 RE

BEREHERE <Ilm (RIESRK)

FrEkEaMt Tkt aRE RMIE o AU uPVC EEEEH > FAI G EER » 21k

YIEEE o
BESHRATBIE
EEHHTER » REZEI5R 8 2 -

FRE >11mm > ZIERAME -

BREEEMREEREAS - SRIEEHARBANMERGERERE - ERBEEXWE

ZEIKELT >10m > FETEIERIFH o

English Definition

Below-ground component with pistons and
valves creating suction. Must stay >10m below
water table to prevent dry-season failure.

Repair or restoration of an existing borehole to
restore functionality. Typically 70-85% cheaper
than drilling new.

Borehole section without casing relying on rock
integrity. Common in Uganda basement
aquifers.

H3CEREA

IR ~ AEEEAMPIEERABIEM - BE
IRIFTEKEMNT >10m MUBARZZHZE o

HIRAKHETHETUEEUIRIETAE
HHERE 70-85% WEMA °

BELH

TLREEEHEILE  KBEAFSREN  BR
RETEREREEZNKE -



CHAPTER 6 « EARE
Six-Category Functionality Classification
FNERE D EEIRFER

CHAPTER SUMMARY - EffiifiE

Six categories replace the binary working/not-working classification. Low Yield (LY) is the most operationally critical to detect early —
community has water but below design standard, accelerating wear. Assess annually in the dry season using the bucket test (10 litres
in 60 seconds =10 |/min). Based on Bonsor et al. (2018).

TNEESREE T TIIAEHIE o BE (LY) BRREZFHEANER—HEBHKEEIRIRE > NIREE - §FeEFmA (60 4R 10 AF =101/
min) o {&i% Bonsor et al. (2018) °

English
Category Field Assessment Criteria Required Action
Fully Functional (FF) Yield =10 |/min; downtime <30 days in past year Annual monitoring
Unreliable (UR) Yield meets standard; downtime =30 days in past year Investigate downtime cause;
repair
Low Yield (LY) Yield <10 |/min; downtime <30 days Pumping test; assess
& Most overlooked category — community has water but long-term rehabilitation or new borehole
component wear is accelerated
Unreliable & Low Yield (UR- Yield <10 |/min; downtime =30 days Priority intervention
LY)
Non-functional (NF) No water on day of assessment; delivered water at some point in the Immediate repair assessment
past year
Abandoned (AB) No water for more than one year Full assessment; likely new
borehole
Field Measurement Method
Yield measurement Bucket test — 10-litre bucket; target: fill within 60 seconds =10 |/min
Downtime record Interview community water committee; confirm cumulative days out of service in past 12
months
Assessment timing Annually during dry season — represents worst-case conditions. Wet-season results are not
representative and should not be used as the primary classification basis.
Classification is a snapshot in time, not a permanent status. A non-functional (NF) borehole may be repaired within days; a fully functional
(FF) borehole may become low yield (LY) in the dry season. Low yield (LY) is the most operationally critical category to detect early: the
community still has water, but yield below design standard accelerates equipment wear and increases failure risk.

3574

b2 BRUSFIER R BE{TE

STRIEE (FF) HKE =10 |/min ; BE—FFH <30 X FEBH

Fa% (UR) HKEER | BE—FFH =30K AEFHRERRE ; #1E

&Z (L) k& <10 |/min ; FH% <30 X KR ; SHEAEE S

O BRBERWBEER—HENAK » EREERINE

FAEBEE (UR-LY) H7kE <10 |/min ; =1 =30 X BENA

FETNEE (NF) SHMEEREEALK ; BE—FGHK SLEPAEIE TS

EE (AB) BIB—ERHK SRR ; PIAERRERRNH
BRENAEE

tHkEEA RE—10 AFHE ; B : 60 FYAREE = 10 [/min

5 Rt FRHEBKEET ; BPBE 12 BR RHEHRH

ST BELFYIT —RARERRETRMY - REERTAARN » FRAERIEDBKE -

DERRISRE » FRRKARE © JETEE (NF) HESEBRAIEE ; T2 (FF) HEFRERAEE (LY) - BE (L) SEEEFHER
BURR) : HEIAK - BHKEENREHRE » MERREERLIENHFERE o

Classification standard / 43481Z%E: Bonsor et al., Hydrogeology Journal 26(2), 2018, 367-370



KEY TERMS — CHAPTER 6 | BXE

Abbr.
FF

UR

LY

UR-LY

NF

AB

l/min

Term
Fully Functional / SE2ThAE

Unreliable /| REJ§&

Low Yield / {&#&

Unreliable & Low Yield /| FE]5E A&
Non-functional / JEZhEE

Abandoned /| £&
Litres per Minute | S5 #EAF#

English Definition

Yield =10 |/min; downtime <30 days/year.
Performing to design standard.

Yield meets standard; downtime =30 days/
year.

Yield <10 l/min; downtime <30 days.
Community has water but below design
standard — most overlooked.

Both yield below standard AND downtime
=30 days/year. Priority intervention.

No water on day of assessment; delivered
water in the past year.

No water for more than one year.

Unit of water flow rate. Handpump design
yield: =10 |/min = 10-litre bucket filled every
60 seconds.

HCEREA

K& =10 |/min ; F{2H <30 X » ERIRER
HKREBEEEH >30 X > 1 EEIKRRB
o

Hi7k & <10 [/min > HBAKBEREE > B
BB -

HKEERRERFEFH =30 X » FEEN
Ao

SHMEEEEALK > BRE—FBHK -

BIB—EARHK

KMBEL > FEHREHHKE =10 |/min > B
% 60 FEH—ME 10 AFIKAF ©



CHAPTER 7 - $t&
Cost Structure Reference Framework
A LEIB S ENELR

CHAPTER SUMMARY - Efi{fiE

Cost structure for three scenarios: new borehole, rehabilitation, and P6 annual monitoring. All figures to be completed with local
quotes. Rehabilitation typically saves 70-85% versus new construction. Once figures are filled in, the actual savings ratio can be
reported directly to donors.

=TEBIRAIBASAETE | ITETL - IS P6 FEER » FIAMFFHEABHIRE o &R E LLINEEE 70-85% » HEABF R EZABRARSER
B LA o

Cost figures to be completed with local quotes from Kenya, Uganda, Tanzania and South Sudan respectively. Unit costs vary significantly by
country and access conditions. / KAEBFESIIEASE « BTE « HEEREREEANSHIRE - SERARMIEHRAEREE o

English

New Borehole — Full Cost per Borehole

Item Description Amount (USD)
Hydrogeological survey Geophysical survey, transmissivity assessment, site selection report

(VES)

Drilling works Drilling, casing installation, gravel pack, cement grouting

Pumping test 2.5-hour constant-rate test; transmissivity report

CCTV inspection Screen and casing position verification

Handpump and Afridev or India Mark I1; corrosion-resistant materials (uPVC rising mains, stainless

components steel rods)

Apron and drainage works ~ Concrete apron, drainage gradient, livestock fencing
Initial water quality testing  pH, turbidity, E. coli, TDS, iron, fluoride
Community training Operation, basic maintenance, water committee setup

Total — new borehole

Rehabilitation — Cost per Intervention

Item Description Amount (USD)
Field diagnostic assessment Water level measurement, pumping test, functionality classification

Rising main replacement uPVC full-section replacement including labour

Pump rod replacement Full stainless steel rod string including labour

Seals and valves Annual routine replacement

Post-repair water quality retest Confirm water safety after intervention

Total — rehabilitation

P6 Annual Monitoring — Cost per Borehole per Year

Item Description Amount (USD)
Functionality assessment visit Bucket test, downtime interview, classification record

Seasonal water quality monitoring Dry season + wet season (two tests per year)

Preventive component replacement Seals and valves annual replacement

Annual total

Cost-effectiveness note: The main white paper states rehabilitation saves 70-85% compared to new construction. Once figures above are
completed, the actual savings ratio for this programme can be calculated and reported directly to donors.
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THE Bl £% (usD)
EHIRE R s EELRE  MAET ~ /KEHIE
Feh7iGRI A 25 N\EEREBRAR ; EERRE
CCTV Bk EREREEUERT
FEH KM Afridev 5% India Mark I ; fgf@eattiEl (UPVC EAEE ~ FFHIEER)
FaEgkIRE RRLIHE - HKKE - HEEE
IKEERIIEAE A pH ~ &E ~ KFIEE ~ TDS ~ & ~ &1t
@l 1B~ EXciE - KEZEEEET
MHEE
HERTE (BRNTA)
HH EREA £% (USD)
RiZeo T IKGLRIE ~ 3hAGRIE ~ ThRED4E
THFEFER UPVC BEE TR > FAT
EERTER TSR ESEH > IAT
T B BRI FEFHITER
HIEBIKERA BRNABKERE
HiEast
P6 FEEHIREZE (BOH | 85F)
THE EREA #% (usD)
IREEHEEATR TR ~ (=R ~ DEEECER
FEIEKEER ZE+REE—R (BFEMR)
TER S HEHR EHEEEPIFEEER
FEE
KEY TERMS — CHAPTER 7 /| 8t &

Abbr. Term English Definition Hh3ZREA

usD US Dollar United States Dollar. All cost estimates in £ FXHABERGEIOUETRT ©
this document are expressed in USD.

VES Vertical Electrical Sounding Geophysical survey required before EEEERFRR - EBHASEEITHERYIE
drilling. See Chapter 4. Ehif > ;¥ REME o

CCTV Closed-Circuit Television Survey Camera lowered into the completed FARRERRA | ISRAMA T IHET - e
borehole to visually verify screen position, E2EFENE « EERRARMIRE o
casing condition, and construction quality.

DS Total Dissolved Solids Water quality parameter measuring the HIRAREIRE | KE S > ERARIRMERER
total concentration of dissolved minerals. £ o TDS (RS AIfERTKEAEMMENZT
High TDS can indicate corrosive or Fo
contaminated water.

E. coli Escherichia coli Faecal indicator bacteria. Presence in KiFEHE : EEETE > EKPHRARZA
water indicates contamination by human  HESENE(ESH: - SRAKPBAERIGH o
or animal waste. Must not be detected in
drinking water.

NTU Nephelometric Turbidity Units  Unit measuring water cloudiness/turbidity. EEE{ : ERKIEREIZE - BHEMSKE
Higher values indicate suspended BEEES o
particles.

pH Power of Hydrogen Scale (0-14) measuring acidity or alkalinity E&f(E : 0-14 HEAIRE > S1E% 7 (€ pH

of water. Neutral = 7. Low pH (acidic) water
is more corrosive to metal components.

(BetE) KkBEEEMEaEER -



KEY TERMS — CHAPTER 7/ £+ &

Abbr.
usD

ccTv

TDS

E. coli

NTU

pH

Term
US Dollar / £5¢

Closed-Circuit TV Survey / IR EIRENER

Total Dissolved Solids / 48 3#REIBe

Escherichia coli / XRB12E
Nephelometric Turbidity Units / BB (i

Power of Hydrogen / B§i&{E

English Definition

Currency used for all cost estimates in
this document.

Camera lowered into borehole to verify
screen position and construction quality.
Required before P5.

Total dissolved mineral concentration
(mg/L). High TDS may indicate corrosive
water affecting component lifespan.

Faecal indicator bacteria. Must not be
detected in drinking water.

Unit measuring water cloudiness. Higher
values = more suspended particles.

Scale 0-14. Low pH (acidic) increases
corrosion risk for metal components.

HR3ZERER
X FRE BB AEIRANEEE -

RAEFLARRILENR - SR E (5
TRHE > P5RINAADEERF

BRRMEERE (mg/L)  REATERT
KEREEME - REEHSS -

HEETE > BRAKPHERES

EAKRREERENEN  BKEESARE
FENES o

0-14 HEEEERFE - (E pH (B&tE) 1EMEE
EFHEEDE o



CHAPTER 8 « BN\E
P1-P6 Implementation Flowchart
P1-P6 F1TRIZ[E

CHAPTER SUMMARY - Efi{§E

Six sequential phases with mandatory gate conditions at each transition. P2 (VES survey) and P4 (construction) are the
highest-risk phases. Track 1 (hydrogeologist) is independent of Track 2 (contractor). The P6 five-year monitoring phase is
where early deterioration must be caught using the Chapter 6 functionality classification.

FEEARPEER - SEBEEERAARIRPIEMSF - P2 (Bhf)) H P4 () TERESHFEE - F5—H (KGHEER) BIUNBE_H (KamE) -
P6 REBHEEF RSB/ EIIRED AR RS CAURIREFEES -

English

Phase gate conditions must be fully met before proceeding to the next phase. Any unmet gate condition halts the project at that
phase pending resolution.

@ Project Application
HEHE
Responsible: Programme office review; community
Community submits water needs application. Initial public health and sanitation assessment. Added to project waitlist with
priority scoring.
P> Gate: Public health risk score meets threshold + preliminary geological feasibility confirmed

@ Hydrogeological Survey
IR ET B3
Responsible: Licensed hydrogeologist (Track 1); programme supervision
VES geophysical survey. Transmissivity and dry-season water level assessment. Borehole siting confirmed. Survey report
submitted.
1 See Chapter 4: drilling criteria confirmed at this phase
P Gate: Transmissivity >1.4 m?/day AND water level within design depth — if not met, site rejected or alternative location assessed

@ Community Mobilisation
HEHS
Responsible: Programme coordinator; water committee
Water committee formed. Responsibilities and cost-sharing arrangements agreed. MOU signed by committee representatives.
Maintenance fund mechanism confirmed.
P Gate: MOU signed + committee member list confirmed + maintenance fund mechanism in place

@ Borehole Construction
TEHAET
Responsible: Licensed contractor (Track 2) — lead; programme site supervisor
Drilling, casing, gravel pack, cement grouting. Pumping test (2.5 hours). Handpump installation using corrosion-resistant
materials. Initial water quality testing. GPS-tagged photographic evidence submitted daily.
1 See Chapters 2 & 3: material specifications enforced at this phase
1 See Chapter 7: construction costs incurred at this phase
P> Gate: Recovery rate =90% + water quality pass + CCTV confirms screen position + complete evidence package submitted

@ Acceptance & Handover
L 63 i
Responsible: Programme acceptance officer; contractor support; community receives
10-item acceptance checklist completed. Community operation and basic maintenance training delivered. Formal handover
ceremony. Registry system fully updated.
P> Gate: All 10 acceptance items passed; registry record complete

@ Five-Year Monitoring & O&M
TFBHHEE
Responsible: Programme monitoring team; community water committee daily management; contractor repair tickets
Year 1-2: quarterly visits. Year 3-4: bi-annual visits. Year 5: full evaluation. Annual functionality classification, seasonal water
quality monitoring, repair ticket processing.
1 See Chapter 6: six-category functionality classification applied at every visit
1 See Chapter 7: annual monitoring costs incurred at this phase

Responsibility Summary

Licensed contractor (Track 2) P4 lead, P5 support, P6 repair tickets
Licensed hydrogeologist (Track 1) P2 lead




Programme office P1-P6 oversight, review, registry

Community water committee P3 formation, P5 receives, P6 daily management

3z

| SERENFPIFFSATET AT REA TR - EAKREINRPUF IS ERR G SRR - HRBRARTREEE -

o

®

©

©

Project Application / 225

885 [ HERAESEEK  HE

HERZAKERES - P ARBERIRBEHE TG - KERTSIAETRE -
P FFI © ARBERSTER + P HER TR

Hydrogeological Survey / 7k 323t 25 &l

8575 FRACCHEER (B—H) ; HERE

VES SERYIIRERA o FEREETK AT o BDEHUE o RIS o

T REME : HIHEAEIED

» BP9 : FEE >1.4 m?Y/X BKMERHFEUA—F TS AERZ I e B A E

Community Mobilisation /| #1EE1E

8&7A | HEHHRS ; kEZEY

MIIKZEE - Bl HERTHERSESRH - ZEFRAREE MOU - BeRMET S -
P> BP9 . MOU %E + ZE R B + HEE SR

Borehole Construction / $&H 5T
BEHF  FRAEHE EZH) X8 ASREEE

HE - EERR  RAET « KEIHE o kA (2.5 /08 - ERMNEMHZRFEHR - KENGER - S8R GPS IRERA R -

T REZ - =85 | MERBELRT
T RELE  BRRSELEE
P FFT @ 1RIRE >90% + KETEE + CCTV IR E L E + REERERR

Acceptance & Handover / Eg43z {4

BEA | ERBAS ; KEHEIHE ; HEERK

52FE 10 JBERUBEE - R BIRERBAMEEIL - BT ERBRER - REEMBHAM -
> i © 10 IEERWCARE 2 EIRIA ; BifecinR

Five-Year Monitoring & O&M | T SEiBHEMHE
&8EFF HEENEN ; HEKZETHEER ; REBEEIE

B1-25F: EFHR B 3-4F  BEFHNR - B 5 F  TEIVME - FEVEEDE - TEHOKEEER  MISTERE -

T REAE | NEVMRESBESRHREFNT
T RELE  FEENMASEURE

BESIRE
FREan (528) P4 & > P51}Bh > P6 M{ETE
FRASOHEER (B—#H) P2EH
FHEMAE P1-P6 212EE - Bk - Hif

HEKZEE P3#31 » P5 {2l > P6 A EEE



KEY TERMS — CHAPTER 8 /| E/\&

Abbr.
P1-P6

Phase Gate

Track 1

Track 2

MOU

o&M

Term

Project Phases | 3E#1{TREER

P EERAM

B —KTHEER

BoH—EHRER

Memorandum of Understanding / sRfR &%

Operation & Maintenance / {#{EE145E

English Definition

Six sequential phases: Application -
Survey — Mobilisation — Construction
— Acceptance — Monitoring.

Mandatory checkpoint between phases.
All conditions must be met before
proceeding.

Licensed hydrogeologist for P2 survey.
Independent of drilling contractor.

Licensed contractor for P4
construction, under programme
supervision.

Formal written agreement between
programme and community water
committee defining responsibilities and
maintenance obligations.

Ongoing activities: community daily
operation, periodic inspection, planned
component replacement.

H3CEREA
ANEEERITREER © BRI -EE
KT >R —~>E5RI -

PEER 2 FIRSRFIE ERY - FRAIRIFASR
EBFF S A REHEE o

85 P2 BRIAYISRK SO EER » BiL
REHHRER

&5 PATHREASH - RatEEE
T#IT -

stESEHEKRZEFNERNEmRE
PR (E ) TRaMERTs -

ST (R | HERRIRE - ERER
BTSSR -



CHAPTERY9 - $hE
Contractor Qualification & Partnership Process
A EEREEESIERE

CHAPTER SUMMARY - EfiffiE

Invitation-based qualification model — contractors who do not fully meet criteria are encouraged to apply and offered a
training pathway. Two hard requirements: valid drilling licence and pumping test competency. All other criteria are
trainable. Four-step process: expression of interest — technical assessment — training — trial project.

EERERHHER - FRETSHFGA S ERERFIIR ISR - MISGEEER | HREEHRREHKREES - OPHE | SERE->
BeliaT{d—igall—siTEE o

English

We use an invitation-based qualification model, not a hard-exclusion filter. Contractors who do not currently meet all
recommended criteria are still encouraged to apply — we assess willingness and capacity to improve, and provide a training
pathway to certification.

Approved Implementation Partner — Uganda | B EZ AT {781 ©

Yeshua Living Water Company Limited

Uganda-registered borehole drilling contractor. Approved execution partner for Love Binti International borehole construction
works (P4) in Uganda. | SFEMEHEEH - AZLBERMBRESTZEBEHANT (P4) HZRIMITEMH -

Qualification Item Notes Type

Valid drilling licence and national The only criterion that cannot be substituted by training Hard requirement

government registration

Pumping test equipment and competency Capable of conducting 2.5-hour constant-rate test with water Hard requirement
level recording; recovery rate >90%

RWSN handpump specifications and Including: no cutting/re-gluing uPVC, no re-threading GI Trainable

component handling protocols pipe, no material mixing

GPS-tagged photo submission capability Smartphone with EXIF coordinates; photos within 100m of Trainable

application site coordinates

Minimum 3 completed borehole references Client contacts available for verification Bonus

Four-Step Partnership Process

1 Expression of Interest Form — licence number, operating country/region, equipment list, reference projects

2 Technical Assessment Interview — programme officer confirms technical capacity; focus on component handling
protocols and material knowledge

3 Training (if required) — material specifications, corrosion prevention, uPVC and stainless steel handling, GPS photo
submission. Certification issued on completion.

4 Partnership Agreement + Trial Project — first project under enhanced supervision. Added to approved contractor register
upon satisfactory completion.
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GPS HRZHF HR3EAE ) EBRTHS EXF R ; FA RRSERIRE <100m REET

B 3 EERTRHRA ARHEEREA RS MAAE
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3 1N (NRE) —MEERE « PSRRI « uPVC RAFHEMHRIE « GPS R IRX - RHIREIS SIS -
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KEY TERMS — CHAPTER 9 | BhE

Abbr.
GPS

EXIF

SOP

RWSN

Term
Global Positioning System | 2IKE I &4

Exchangeable Image File Format / B8 A 3hI24Z32

Standard Operating Procedure [ {Z#{E¥£32F

Rural Water Supply Network / B itk 494%

English Definition

Satellite positioning system. All
construction photos must contain GPS/
EXIF data to verify site location.

Metadata in digital photos including
GPS coordinates, date and time.
Verifies photos were taken at the
correct location.

Written instructions for specific tasks.
Maintenance SOPs prohibit pipe
shortening and material mixing.

International standards body for
handpumps. All approved contractors
must follow RWSN specifications.

H3CEREA
BEEMRS - FAAERIRRAYES GPS
BRI R THhE -

AR R FTEE &% GPSER B
HRSLBSR] - AR E IR R R IR IERE
tEs o

BREI(EHIEEMREA > 412 SOP BRRER
LEEEEGSRAME -

FEHERIZERE > IERTNEER
WHIEEE RWSN #7188 o



CHAPTER 10 - E+2
Technical Problems & Solutions
Ryt RR B E AR IR 75 %

CHAPTER SUMMARY - Efi{§E

Four systemic problems with corresponding solutions: (1) unsited boreholes = mandatory VES; (2) Gl pipe corrosion =
prohibition and full-section uPVC replacement; (3) sub-standard rod diameter — stainless steel with procurement
verification; (4) binary functionality — six-category classification with annual dry-season monitoring.
M{ERFGIEREESERRAE . (1) REGAEHEFIVES ; (2) Gl EEa—~>FAIL uPVC BT ; (3) EEFB>FEiliEEES
5 (4) ZURESEANESRINEERESEER o

English

Problem 1: Borehole siting without scientific basis — estimated 60% failure rate

In Uganda approximately 30% of sites have transmissivity below the minimum threshold, producing low yield from day one.
Comparable proportions expected in Kenya, Tanzania and South Sudan without prior survey. Failure is structural — no amount of
maintenance can compensate for an aquifer that cannot sustain a handpump.

Solution: Mandatory VES survey as P2 phase gate; sub-threshold sites do not proceed to P4
Failure rate reducible from an estimated 60% to below 10% through proper hydrogeological siting. Survey cost recoverable within
the first avoided failure.

Problem 2: Gl pipe corrosion — most common and most overlooked failure cause

98% of Uganda Gl rising main pipes have sub-standard galvanising. Corrosive groundwater accelerates zinc layer depletion.
Maintenance practice of shortening and re-threading pipes further destroys galvanising at joints. Problem documented since the
1980s with no systemic supply chain improvement.

Solution: Prohibit Gl rising mains; replace uPVC in full sections only; annual seals and valves replacement
Procurement specifications prohibit Gl rising mains. Maintenance SOP prohibits cutting, re-joining and re-threading. Seals and
valves placed on annual preventive replacement schedule — do not wait for failure.

Problem 3: Pump rod diameters widely below design standard
70% of Uganda Gl rods and 98% of Malawi Afridev rods are below standard diameter at procurement. Sub-standard diameter
combined with corrosion accelerates fracture and gradually raises cylinder position, eventually causing dry-season pump failure.

Solution: Switch to stainless steel rods; verify diameter =11mm at procurement; no material mixing
Stainless steel rod corrosion rate: 3.5% vs Gl rod: 69% in Uganda. Procurement must include physical diameter verification
(callipers). Full string must be same material — no mixing.

Problem 4: Binary functionality classification misses early deterioration
Most programmes classify only "working / not working." Low yield (LY) status — where community has water but below design
standard — is invisible. By the time the pump stops working, the deterioration window for low-cost repair has passed.

Solution: Six-category classification + annual dry-season bucket test + P6 five-year monitoring

Bonsor et al. (2018) six-category framework enables early detection. Annual dry-season bucket test and downtime interview take
under 30 minutes per borehole. Early intervention in the LY or UR category averts progression to NF or AB — directly supporting the
main white paper's five-year monitoring commitment.
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FIRE— : ENEER SMRIR— R EHE 60%
BFEL 30% AUt B EEREHR RIEFIE - BAS—KEMEE o 7£5RE1T VES BABYIERT » B2 « BIHER « BRI TREEIELES - KK
BiSEERE—ERN G - MEEAR IS KESSREZEFEHNRE -

HIFE © VES BhRI(ES P2 RFT > SERTERTEA P4
BIARREE > KETHREETE 60% PFEE 10% AT o BhiAIE A eI ESE— DR G kK BEKH R E -

M= : Gl EEH—RERAREBHRINARER
EFiE 98% B9 Gl LAXEHEREERE o EatEH TR EHFE - SEENERMNEERIRE—SRIRIRARERE - ILREE 1980 F
KA > ESHEERERFEMENRSE -

HIE : 2H Gl EAXE ; uPVC EREEER ; BHEHEMPIEEITER
IRREMRIEERM Gl LA TE - 42 SOP RILE « ERNSHERY - BHERMPINIAFEEENEERGE —FRETERAEIE -

M= @ EEREREEER R RS
ET3& 70% B9 Gl 12 R SBHIE 98% BY Afridev GI ARTEIRRBEFAZIREMERRE - TR LIEMINEES - WFHEREUE LS - RESSHT
F ikl

HIE | SAFHEER ; RBRENEIEE >11mm ; ZIERAMY
ETETHIMITEE 3.5% vs GI 17 69% ° RMBBATTIRTMIEERN (FFEER) - BEEEMESA—R—RILEA -




FIREM : ThAED BN it - RHISEEEER

SEFERESD T8k /#K1 - BE (V) RE—HENHKEERRHRE
ﬁ o

HIE : NEIRESHE + SERFHEA + P6 AFBHE

Bonsor et al. (2018) 7 $FERER ISR A AT AE - SOHFERFHAREHABTE 30 5388 - /£ LY 5§ UR FRIRHATA > "AIBSLEE(ES NF
5 AB—ERZIF T AR A FIBHIKRE o

BEREHARE - FTRTREIEHK - (BT ABRERE

Main White Paper | THEE Water Resources White Paper v2.0 - Love Binti International - 2025
Technical Reference / FfiiSCEk MacAllister et al., Sci. Total Environ. 851 (2022) 158343

Functionality Standard / IhAE54EIZ#  Bonsor et al., Hydrogeology Journal 26 (2018) 367-370

Material Standards | #1¥l35 &8 RWSN Afridev Spec. Rev.5-2007 * India Mark Il Rev.2-2007



CHAPTER 11 - $+—5

Solar-Powered Borehole Systems — Limitations, Evidence Gaps &
Organisational Capacity

AFFAEE LK R —IRE « SEHRGAC B4R AAE 1 2B

CHAPTER SUMMARY - Efi{fiE

Solar-powered borehole systems (SPWS) require 5X higher aquifer transmissivity (>9.5 m?/day) than handpumps. Key
evidence gaps remain: no multi-country SPWS failure study for East African basement aquifers, unquantified over-
abstraction risk, and no validated 3-year+ fee recovery model. Love Binti International has 11 completed SPWS installations
supported by URE (Taiwan), Sunry and AllGrand.

KEREEILARBEEFEHAGNSKESEE (>9.5mY/X) - TERERO | BRIFEEES SPWS SERMHAR « BEMNARKE®L - =€
W EEREYIER RERE - ERZEIRFMIZHREERT 11 SPWS > HEBEMEE (8#) - =I5k AllGrand 1R #iszE o

English

This chapter addresses solar-powered borehole water systems (SPWS) as a technology distinct from handpump boreholes. It sets
out the current limitations of the evidence base, the known gaps in East African implementation data, and Love Binti
International's established technical capacity for SPWS deployment. A full technical standard for SPWS — equivalent in scope to
Chapters 1-10 of this document — is under development and will be issued as a separate supplement once systematic field data
from completed installations has been compiled and reviewed.
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FERKGAEEL KRG (SPWS) FA—ERNNFEHNRNTRER - SIARAERERNRE « RIFPTERNEMNERO - URELEE
FRRAIEIE7E SPWS BESE S AFHIRITAES - RBENKZHERRRMFE —BERAENFXHE—E+E—BHERERNESR > BHEERT
EANARE R ERREAEETRESTEAARIIATEXS

Why SPWS is a fundamentally different technical system / &{d SPWS 2iREFRIMEATIER

Dimension / 4 Handpump Borehole /| FEHH?  Solar Borehole System | KEZAEEFL R4

Transmissivity threshold / & P94E >1.4 m?/day >9.5 m?/day (5X higher | A (&)

Design yield / :25tiHi7kE 10 l/min 60+ |/min

Primary failure mode /| FELMHER Mechanical wear, corrosion [ ##  Electrical fault, over-abstraction, theft /| ER#K
B8 - e FE  BEHE - FRE

Maintenance / #3728 Community VLOM / 31 E B 174 Licensed electrician required | BiFIRER TIZED

Service population / RFEAQ ~300 per borehole / §7.45 300 A 1,000-2,000 across 4-5 communities / ¥ 4-5 {E1t

E

East Africa evidence base /| RIEE:HEE Comprehensive (MacAllister etal., Limited — no equivalent multi-country study

2022)

Source | E¥IZKiR: Bianchi et al. (2020); MacAllister et al. (2022); Nature Communications Earth & Environment (2023)

Current evidence gaps /| BAIREEERO

English

Gap / ErQ Severity | RETZE Notes / 3REA

No systematic multi-country SPWS failure study for East African Critical / BA%& Handpump failure rates took

basement aquifers decades to quantify. SPWS
data far more fragmented.

Long-term over-abstraction data at community scale Critical / BA#& Solar pumps extract 5-10 X
more than handpumps.
Permanent aquifer
drawdown risk unquantified.

Electrical component lifespan under East African field conditions Significant / B8 Heat, humidity, dust and
intermittent maintenance
not reflected in
manufacturer specifications.

Fee recovery sustainability beyond Year 3 Significant / B8 Capital costs USD 15,000~
50,000 per system. Evidence
on sustained community
collection limited.

Solar irradiance and panel sizing methodology Well covered / 7£53




Gap /&0 Severity | BRERRE Notes / REA
GIZ/FAO SPIS tool mature
and validated. East Africa
solar resource data
comprehensive.
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BAOEE | BRIFFEH HRIFERERESIRIAT SPWS RRRXNNRFUS EE MR (BEFEHE MacAllister et al., 2022) ° KIZHER
BUHENE R FEHE 5-10 5§ > EEMESKEBPAAMKUTREARAEFIEE(EFRE - ERAGSHRERRRNRBAFEIRZ RS
B - M—ERRSNEEEXRENERERER (GIZ/FAO SPIS TABRMEE) -

Known deployment limitations in East Africa /| SRIEZPERIEHIFRF!

English

Limitation 1
Aquifer constraints are binding

Limitation 2
Community maintenance gap

Limitation 3
Panel theft and vandalism

Limitation 4
No validated cost-recovery model

In East Africa, the limiting factor for SPWS performance is aquifer
transmissivity, not solar irradiance. 57% of sites in Ethiopia and Malawi, and
80% in Uganda, fall below the 9.5 m?/day threshold. SPWS deployment
without rigorous prior VES survey will produce higher failure rates than
handpump programmes.

VLOM design allows community members to repair handpumps. SPWS
electrical faults require a licensed electrician — a skillset unavailable in most
rural East African communities, adding cost and response time to every failure
event.

Solar panel theft is one of the most commonly reported SPWS failure causes in
East Africa. Security fencing, panel anchoring and community guardianship
protocols are required infrastructure — not optional.

SPWS capital costs require sustained fee recovery to maintain electrical
components over a 10-20 year lifespan. Evidence on successful mechanisms in
low-income East African communities beyond 3-year project cycles is limited.
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REI— TE5R3E > PR SPWS HEREMIRARERZ S KEGEE - MIEKIZEHE - KRILEHRSE

BKEBHIRBREIERS HIRE 57% « BTIE 80% HMBEEER(EAL 9.5 m?/KPIUE o K17 VES BhAIEPERE
SPWS HIRMERSHFEHE -

PREI= VLOM &t stsFit @R B BITHEFEH - SPWS EREFERENRBERIREM —E

@A/ —RKEEERIFASBENAHERFE - SRUGFEER S LM A L0 ERR

PRAI= N KIGREERBERRIERE RN SPWS XMFEHZ— - R2EH « BREERFRHLE

EARFB R RIR TN D ERRRNE - MIFAEKE -

PREm . SPWS BAMATERENEAEML7 e 10-20 FERABMAENE - RIFRFHEU

B A EIURE R ERE AHEE=FEZEMRERE RO RIIEANEERR -

Love Binti International's established SPWS capacity | 2 ZEFERIIZIZEIRE SPWS fEH

Love Binti International has deployed 11 solar-powered borehole water systems in East Africa, establishing an operational supply
chain and installation track record. The organisation is positioned to expand SPWS deployment as the evidence base matures. | 2%
ZEFFRIER G BERIENE 11 EXBAEETLAK ARG » B 7T RBAMAENRMREEN - WIBEESHERNEHE—TIRA SPWS BEHRIE o

Capacity Iltem / 5E/738H  Details / SEA

Completed 11 solar-powered borehole systems in East Africa / 11 EXIZAEETLR S > FIE
installations /| B2 T &4t

#

Technology sponsor /#%  United Renewable Energy Co., Ltd. (URE / URECO) - Bi&BEERRABRATE

iy BhEE (i Hsinchu, Taiwan - Listed on Taiwan Stock Exchange « Formerly Neo Solar Power Corp. (merged
2018) - Reached 50% module market share in Taiwan 2018 - Products: solar cells, modules, energy
storage systems -« Certifications: IEC (Europe), UL (USA), MCS (UK), VPC (Taiwan) « One-stop
services: module manufacturing, system construction, O&M, energy storage integration
|EMY - GELTHAE - ASAMBNER - ERERARBAE=8—4&% (2018%F) - 2018FEKE
50%1EHEHILE - Em . KEAEEM « 1848 « (HRERM - 2258 1 IEC/ UL/ MCS/VPC - IREMEANIE « R4
T~ EEEREES LIRS

Localsupply partners/  1.T"FR=IHBIFEEHEHEIRAF « Guangdong Sunry Power U Limited

A HRERSE Guangdong, China — solar storage systems and power supply technology operating in East Africa [ &
R PE—ERIBESN KGR MR T R ER



Capacity Iltem [ 5E/7I8H  Details / A

2. AllGrand Power Source Development Limited

Uganda-registered company - Associated with WA BEHAEERIFEHER AR (Shandong Aoguan New
Energy Technology Co., Ltd.), China < Solar power source development and supply, East Africa
operations | GTFEFMAT > MBS ALURREMEREHIARAE (PE) > KSR EME > RIE
£

Both suppliers provide: submersible pumps, mounting systems, inverters and field after-sales
technical support /| MRMLERIGRE | BKR « RERGE - FERRIRGEBRIITRIE

Implementation partner Yeshua Living Water Company Limited

(drilling) / T8 (5& Uganda-registered borehole drilling contractor + Responsible for P4 borehole construction in Uganda -

I) Approved under Love Binti International contractor qualification framework /| B FEiMiEHEEH > AaF5
FiE P4 SEHIET - SBABREERMEHG R EHERBIXIER

Phase gate framework/ P1-P6 framework applied to all SPWS projects, including mandatory VES survey at P2 /| P1-P6 FP9{EZRER
FIFIESR WAFRAE SPWS B38 » P2 3&HI#1T VES BhiRll

Scope of current capacity and what remains to be developed /| IRERENEHE B HFREZE
English

What Love Binti International can currently do: Deploy SPWS with vetted components from established supply partners * Conduct
VES surveys before installation * Provide post-installation 0&M support through local supplier networks + Apply URE panel
quality certifications (IEC/UL/MCS) to ensure module standards « Apply P1-P6 phase gate framework to all SPWS projects.

What requires further development before a full SPWS technical standard can be issued: Validated transmissivity threshold specific
to SPWS pump models in the field ¢« Systematic failure mode data from the 11 completed installations < Tested fee recovery
framework beyond Year 3 + Anti-theft and panel security protocols adapted to each target country « Electrical component lifespan
data under East African field conditions.

3z
BAIRTYT : FHEBRMER N SRAMLEE SPWS - REEFIHT VES 8 - BBAhHEHREERERTIE - FIA URE EREREZE
(IEC/UL/MCS) WE{RiE4ARE - HFRE SPWS ZEMER P1-P6 RPIESE -

AT SPWS HTREATM R | #HHRSHERLMHEERMIERE - 11 AERIEZANRGEERVENENEE - BBA=FHNER
EEFRE - SERERNHERERZRRE - REFIMFF TERAFSHE -

Note to donors [ 43357X ARYERBA . The 11 completed SPWS installations represent a foundation of field experience. A full SPWS
technical standard — with evidence-based thresholds equivalent to those in Chapters 1-10 of this document — will be issued once
systematic data from these installations has been compiled and reviewed. Love Binti International will not scale SPWS deployment
beyond proven site conditions until that standard is in place. / B52T# 11 {8 SPWS EFIiBRIRIGEERER o STEER SPWS iifiZE—a
SERRFXHE—E+ENEEMIE—RELRRFANRANENBIREEERREBER SR o EZIREMIZA > ABFBTERCHRBMEL
&4 THEA SPWS ZpEH1E -




KEY TERMS — CHAPTER 11 - $+—&

Abbr.
SPWS

URE / URECO

Submersible Pump

Inverter

Over-abstraction

9.5 m?/day

kWp

IEC

Term
Solar Piped Water System | KIBAEMBFLIK R L

United Renewable Energy Co., Ltd. | Bt & BAEAERIRABIRAE

KR

PEs

IBEHEY

SPWS Transmissivity Threshold /| SPWS {S&F9ig

Kilowatt-peak / I&{EFF

International Electrotechnical Commission | B[R ETZ8®

English Definition

A borehole fitted with a
solar-powered submersible
pump, storage tank and
piped distribution network
serving multiple
communities. Capital cost
typically USD 15,000-
50,000.

Taiwan-listed solar
manufacturer (formerly Neo
Solar Power Corp.).
Technology sponsor for Love
Binti International's SPWS
programme. Certifications:
IEC, UL, MCS, VPC.

Electric pump installed
below the water table inside
the borehole. Powered by
solar panels via an inverter.
Requires electrician for
maintenance — cannot be
serviced by community
members.

Electrical device converting
DC power from solar panels
to AC power for the pump. A
common SPWS failure point
requiring specialist repair.

Pumping groundwater
faster than the aquifer can
recharge. Solar pumps
extract 5-10 X more than
handpumps, raising risk of
permanent water table
decline in low-storage
basement aquifers.

Minimum aquifer
transmissivity required to
sustain 60 |/min yield for a
solar pump. Compared to
>1.4 m?/day for a
handpump. 57-80% of East
African baseline aquifer
sites fall below this
threshold.

Unit of solar panel power
output under standard test
conditions. Typical SPWS
requires 1.2-3.4 kWp
depending on borehole
depth and service
population.

International standards
body for electrical and
electronic technology. IEC
certification on solar panels
is the primary European
quality benchmark
referenced in procurement.

HCEREA
RRABAEEKR - kg
REMRKRGHIMEIL - IR
BSEHE - AXmEER
# 15,000-50,000 55T

BEEHABAERNEE B
BAMBANERE=4—15
#)  BREERRIEGS
SPWS s+ E R fiT EEBhEE
il » FFEIEC~ UL ~

MCS - VPC SEpR:2:E -

LRMBFLAKEUTHE
B3R - AAXRBAEEREAE
ERME  HIERERTE
i HERSRERITE
b0

RXGREERE R EE RS
RAABXRENERARE
7 SPWS ERMMER - &
HEME -

HhE T IKEYRE B F 7k
EHHAGIREE o KIGRETRHHEY
ERFEHIS5-101E 7
BHEEREESKEPFE
KA A TR RS -

HBRFKIZHEESR 60 |/min
KEFMBHRESKESE
£ IRFEH>1.4
m?/REHANERE - RIEE
[EEHE 57-80% KRS
ERLIEPIAE -

R ES T REEER
BIThEREA B (L » BARY
SPWS % 1.2-3.4 kWp »
REFLREBRRIEA O

Fo

1 > KRRREEMREY IEC 5358
EIRAER E E | AR
HEE-



ANNEX A - [fifF A

Borehole Field Inspection Checklist
EFLRZER

Applicable to: P2 Survey * P4 Construction ¢ P5Handover ¢ P6 Annual Monitoring
AR P28YR - PATET - P53 - P6 FEEBHE

Applicable Region / #ERME: Kenya [ 558 + Uganda / BF3& + Tanzania /3B « South Sudan / && S

Borehole ID / $EFL4R5E Location — Country, County, Village / 3th2—EI= -~ & -
Inspection Date / i Z= HHA Inspection Type / #RZ 8R! (circle / ElE)

P2 - P4 - P5 - PG

Contractor [ FHEE Inspector Name & Organisation / {3 ZE A B R tiid

P2 — Hydrogeological Conditions / 7K 33t B & {4+ 52

Transmissivity (T) / i Rk @ —____m?*day(m*X) Gate / #P9: Must be >1.4 m?/day
WA >1.4m?/X
Dry-season static water level / EF#BK{iL _________mbelowsurface (1R Afridev <45m / India MkIl <50m
)
VES survey completed / VES F:8I5EH OYes® O No&
Site selection report submitted / SEhtERE51E3T OYes® O No&

| » P2 Gate / P2 RiF9: All above met before proceeding to P3 / WL L2 ZPFF AT EA P3

P4 — Construction Verification / i T##7f#:2 (Contractor Lead / & @&* & + Programme Supervision / &t

EE5E)

Total borehole depth / §EH 48R - m

Screen [ open-hole length | R ERE e m Must be >10m / %78 >10m
Cylinder installation depth /| Rf§%EFE - m

Cylinder depth below water table / RS EEKE e m Must be >10m / %8 >10m
Pumping test duration / 37kl R — hours (1)s) Must be >2.5 hrs [ %78 >2.5 /\B¥
Pumping test recovery rate / $h7k il thig = — % Must be >90% [ %8 =>90%

GPS coordinates (construction site) / GPS FE{Z Within 100m of application / EEER

35EEAZ <100m

Rising Main Material Verification / £ 3 &4l 2

O uPVC or corrosion-resistant material (not Gl pipe) / uPVC kTi#fE#i#4#} (JE GI ) — Gl pipe prohibited in Uganda, strongly
discouraged elsewhere | SFERA » Hitut@aZI R E=E

O Wall thickness verified >5.1mm (ultrasonic gauge) /| & EEB T Kk Measured /ERIE: _________ _mm
=5.1mm

O Full sections installed — no cutting and re-joining / BEk% 4 » EHITEIZRIF
O Section length meets standard 3m [ BiRFS1Z% 3m

Pump Rod Material Verification / ;EE{24E &2

O Stainless steel rods (not Gl rods) — recommended for all four target countries / 7iEiliE (JE GI18) —MEABEERKIERZA
O Rod diameter verified >11mm (callipers) / #2{& &8 >11mm (HEER) Measured / EilllfE: ___ __mm

O Full string same material — no stainless steel / Gl mixing /| BER#ME » ERENE G RA

Initial Water Quality Testing / 7k E#%41&:H

pH —
Turbidity / /&& (NTU) _
E. coli /| KIR1EE O Not detected k4%t O Detected #ixiH Gate / BP9: Must not be detected

WIRRRH
TDS (mg/L)



Initial Water Quality Testing / K 44415
Iron / # (mg/L)
Fluoride / 1E44 (mg/L)

Evidence Package / s8#%/5 8 — all required / FR—F7]

O Daily drilling log — depth, strata, yield / SR & A —FE - #8 - k4ot

O Full pumping test report with water level curves [ #i7k il 52 R » Sk (IECHhAR

0 GPS-tagged photos with EXIF coordinates and watermark / GPS 12528 R » & EXIF FEIZEZKED

00 CCTV screen position confirmation report / CCTV R &I EfEIIR S

O Water quality test certificate / k& &R

00 Material inspection record — wall thickness and rod diameter measured values | #¥lE§Ut08%— B2 EEEIZEEE

» P4 Gate / P4 [F9: All data compliant + evidence package complete before P5 [ JA_EFRBESIBIEIE + BiSBFETE » 7&A PS5

P5 — Pre-handover Final Verification / 322 {3aigR4%#:2 (Programme Acceptance / 51E55UX)

O Handpump delivers =10 |/min /| FEHIEEHK >10 /min

O Concrete apron complete; drainage gradient correct [ SRETHART ; HIKIRETER

O Livestock fencing installed / #ZEf %R

O Water committee completed operation training / k&8 & R IR(EIZH

O Basic maintenance training completed — seals and valves replacement | BZx4#{E15:IZ R —F i EISIRPTEiR
00 MOU formally signed; responsible parties confirmed / MOU IERXEE ; HITEA5MH:T

O Registry system fully updated /| H## A G E LI TR ETH

[ Donor report photos complete — with GPS watermark [ 8t A$RE B R 52— GPS jFKED

| » P5 Complete / P5 52H: All items checked — formal handover; proceed to P6 / L L 2&p4iE — [EXF83Z > A P6

P6 — Annual Monitoring / S E3iEH¢ (Dry season annually | SEF&EFHMIT

Yield — bucket test [ k& (#@illi%) I/min Target: 10L in 60 sec / EI4E : 60 #4&i% 10 AF
Downtime past 12 months / B2 12 {8 SR B
Functionality category [ THRESEE OFF OUR OLY OUR-LY ONF OAB

Equipment Condition / 2 f&ikR
O Rising main — no corrosion or damage / L ¥ EEEahsk g O Seals and valves — annual replacement done / Z1iEISRIFIE &

EE#H
O Pump rods — no bending or corrosion / ;52 & s} E it O Cylinder position — not raised vs. installation record | RE{IE
KL (RLitiiitti)
O Apron drainage — normal /| H&HEKIEE O Fencing — intact / Elffi5c &
Seasonal Water Quality / &1k EEA
Monitoring timing / ExIEFH% ODryseason 2% [ Wet season liE
5 -
E. coli | KEFEH O Not detected kil O Detected i Detected — suspend
immediately
o v : IS
Iron/$ (mgn) _

Monitoring Notes / i&Hif&sE

Inspection Summary | A RIGELELE
Gate result / FFI&ER [ Pass — proceed to next phase / i&if » #AT—MER O Fail — hold / ki&i » B®
Follow-up required /| EEIREHIE




Next monitoring date / FIBHHHA

Contractor Signature | B &4 Programme Supervisor [ st ZEEBAS Water Committee Representative /| KEZES &
&

Date/HHER: ___ Date/HE1#8: ___
Date/HHA:____

Annex A [ Kfif A « Technical Supplement v4.0 / % 1li#%E3XfF v4.0 + Love Binti International /| ERX ZEIEMIEIRE - 2025



ANNEX B -

Master Glossary of Terms & Abbreviations
FHERFEER TTEMER

All technical terms and abbreviations used in this document, arranged alphabetically. Intended for donors, community
representatives and programme staff unfamiliar with hydrogeology or water engineering terminology.

FXHFRA MR RER R RIEFHT - #RRBKOOE KA TRMEENERA « HEARKGEBEAESE -

AFNE1/7

Afridev

Aquifer

Basement
Rock

Casing

CCTV

Crystalline
Basement

EARS

E. coli

EXIF

FF

Galvanic
Corrosion

Abandoned | &

Transboundary Aquifer

Afridev Handpump

Closed-Circuit TV
Survey / BAREERRNER

East African Rift
System | RIENAB R

Escherichia coli /| KiE%

Exchangeable Image
File Format / B8 #hIBHE
Y

Fully Functional / 521}
fE

EE2E

Functionality category: borehole not
functional for over one year.

IWMI reference codes for shared
groundwater bodies across national
borders in East Africa.

VLOM-classified public domain
handpump using uPVC rising mains.
Max depth 45m. RWSN Spec. Rev.
5-2007.

Underground layer of permeable
rock or sediment that stores and
transmits groundwater.

Ancient Precambrian crystalline
rock (granite, gneiss) underlying
much of East Africa. Groundwater in
weathered/fractured zones only.

Solid pipe lining in the borehole
above the aquifer, preventing wall
collapse and surface contamination.

Camera lowered into completed
borehole to visually verify screen/
casing position and construction
quality. Required before P5
acceptance.

See Basement Rock. Dominant
geology in Uganda, much of Kenya
and South Sudan. Typically low
transmissivity.

Tectonic rift formed by divergence
of Nubian and Somalian plates.
Creates the characteristic geology
(basement + volcanic) shared by all
four target countries.

Faecal indicator bacterium. Must not
be detected in drinking water.
Presence indicates contamination
by human or animal waste.

Metadata in digital photos including
GPS coordinates, date and time.
Required in all construction photos
to verify site authenticity.

Yield =10 |/min; downtime <30
days/year. Performing to design
standard.

Accelerated corrosion when two
dissimilar metals (e.g. stainless steel
+ Gl) contact in the presence of an
electrolyte such as groundwater.
Reason why material mixing is
prohibited.

THRESR : BIB—ERKRIFEEK
Ho

RIEBIREKEBRY IWMI 4555 > $5ISHE
.ﬁB’JI \;i‘m-F7kE% °

%A uPVC EAEER VLOM BIAHSE
IHFEH > BAEE 45m o

BEHTFIL S S TKES T EKERN
IR ©

RIFABIMENHEMNRRLERE
B MTKEFERECERRED -

REMRIKEULNEOER > BHLEH
BRI RISH o

TR IA ST TH#ETL - REHIHE
HEEMERNEIRE > P5 BIKAIAY
EREF -

R TEREEE) - /ARTE - X&%
BEREHANIENE  SEXEE
RIS

55 LbER iR R R R ISR EnAR R 3 BEAZ A
HSERS - EXNERRERAEN
SRBEEESHNLEMERE -

HEISTE > SRAKPGAERRL - &
FERTRIAENEBMEESR -

BRRAMTHE > 83 GPSER B
HASIEERY > FRENRTRA LABSIE
MR HRE A R o

tH7kE =10 |/min ; FEEH# <30 X > &
BEReHigEE -

METFREE (MFHEaETE =
Tk S ERRE PR ERNEE
i > ERREILEAMENERR -



Gl

GPS

Gravel Pack

HPB
India Mark 11/
1l

l/min

LY

m?/day

MOuU

NF

NTU
0o&M

Open-hole

P1-P6

Term / 738

Galvanised Iron Pipe/

Rod / S #E 1§

Global Positioning
System | 2EKENM R4

HAIRTE

Handpump Borehole /
FEHHETL

India Mark Handpump

Litres per Minute | %
EAHE

Low Yield / (B

Transmissivity Unit / {5
G

Memorandum of
Understanding / :5#%{%
Sk

Non-functional / JETHAE

Nephelometric
Turbidity Units / J&EE
{i

Operation &
Maintenance / ¥ {EEL4E
&

RERER

Project Phases | E&#
1TREER

Steel component with zinc coating.
Standard in India Mark pumps. 98%
fail galvanising standard in Uganda.
Prohibited as rising main in Uganda;
strongly discouraged elsewhere.

Satellite-based system providing
location coordinates. All
construction photos must contain
GPS/EXIF data for site verification.

Layer of graded gravel placed
between the borehole wall and
screen to stabilise the formation and
improve water flow into the
borehole.

A drilled borehole fitted with a
mechanical handpump. The primary
rural water supply technology in
East Africa.

Heavy-duty lever handpump using
Gl components. Not VLOM. Max
depth 50m (Mk II) or 80m (Extra
Deep). RWSN Spec. Rev.2-2007.

Unit of flow rate. Handpump design
yield: =10 |/min = 10-litre bucket
filled every 60 seconds.

Functionality category: yield <10 |/
min, downtime <30 days/year. Most
overlooked — community has water
but below standard; accelerates
component wear.

Unit of aquifer transmissivity.
Minimum threshold for handpump
sustainability: >1.4 m?/day.

Formal written agreement between
programme and community water
committee defining responsibilities,
cost-sharing and maintenance
obligations. Required before P4.

Functionality category: no water on
day of assessment; delivered water
at some point in the past year.

Unit measuring water cloudiness.
Higher values indicate more
suspended particles. Relevant to
drinking water safety assessment.

Ongoing activities to keep a
borehole functional: community
daily operation, periodic inspection,
planned component replacement.

Borehole section without casing,
relying on rock integrity. Common in
Uganda crystalline basement.
Uncased length tracked by CCTV
inspection.

Six sequential phases: Application
— Survey — Mobilisation —
Construction — Acceptance —
Monitoring. Each has a mandatory
gate condition.

English Definition Fh3zERER

g SR FF RV E SRR - India Mark F
BHIRER Y - STiE 8% BHEE
R FFERA » HftttE®NFRE
%o

HEEMRY » IRELIBEE - FRBNE
TR %ES GPS BRIAZEH T
2k o

BRI ERGE RN RHEE
BB AL EKRAEFLAIHR -

RN FERNMILAH > BHE
B BRI o

1M Gl e ERFRRFEH > E
VLOM & » B KEE 50m (Markll) o

REBE( - FEHRHHKE =101/
min > Bl 60 #2355 —(E 10 277K
1o

INAESEE © H7KE <10 |/min » FEH
<30 X - REWBHR—LERKEER
1REE > INERERAEELR o

BKEBEEREN - FEHAREERE
HIRIEFIES >1.4 m?/XK ©

HEFEHEKESENERZE
% PAEEEIT - BRESIEREEST
P4 FIBWEF o

ThRESY4E | S E HEEK - BBE
—Fgk -

EKIERSEENE - BEESH
REIFNES - HRAKERHEE
AERR -

AR HERE(FFRRERELETF
BEHERBIRF - ERRRESAE
TEH -

FREEEHEILE - (RBEGXIH
SRR - ERRSTELGRER
& B CCTV iglant -

ANEEFEMITREER : RE-ENR-BE
-8R > SREERRAE
PERIPIRSE o



Phase Gate

pH

Pump
Cylinder

Recovery Rate

Rehabilitation

Rising Main

RWSN

Screen

SoP

TDS

Track 1

Track 2

PEERRAFT

Power of Hydrogen / fi§
E{E

RE

fok RS g

18IE | 4f1E

EAEE

Rural Water Supply
Network / Ej{itok 4a4&

BE

Standard Operating
Procedure [ IE4E{EEEEE
F

Total Dissolved Solids /

ERRERS

B——KCHEEX

B —EHAEER

Mandatory checkpoint between
phases. All conditions must be met
before proceeding. Protects
programme quality by preventing
sub-standard work from advancing.

Scale 0-14 measuring water acidity/
alkalinity. Neutral = 7. Low pH
(acidic) increases corrosion risk for
metal pump components.

Below-ground component with
pistons and valves creating suction.
Must remain >10m below water
table to prevent dry-season failure.

Percentage of water level recovered
after pumping test cessation.
Indicates aquifer recharge capacity.
Minimum: =>90% before borehole
acceptance.

Repair or restoration of an existing
borehole to restore functionality.
Typically 70-85% cheaper than
drilling a new borehole.

Pipe string from pump cylinder to
surface. Most commonly damaged
component. Must be uPVC (full
sections, no cutting) in all four
target countries.

International standards body for
rural handpumps. Publishes Afridev
and India Mark specifications. Based
in St Gallen, Switzerland.", "I 2+
FEHIFEBEREE - #7%5 Afridev
& India Mark #&8 » 4253 EREEEMN

e

Slotted casing in the aquifer zone
allowing water entry while
excluding sediment. Minimum
length: 10m. Position verified by
CCTV.

Written step-by-step instructions for
a task. Maintenance SOPs in this
programme prohibit pipe
shortening, re-threading and
material mixing.

Water quality parameter: total
concentration of dissolved minerals
(mg/L). High TDS may indicate
corrosive or mineralised water
affecting component lifespan.

Licensed hydrogeologist responsible
for P2 survey. Independent of
drilling contractor to avoid conflict
of interest.", "& & P2 EhAIA9FFERK X
MEER > BIUNEHERSEUERT
R o

Licensed drilling contractor
responsible for P4 construction,
under programme supervision.", "8
B PAMETHYSIREHE SR - HetEE
BETHT -

FEER 2 RREBIEERES - FREIRME
2BTEAEEHE - BLEFERNIIE
EAT—REER -

0-14 FESEERIRE > P1EH 7 o B
pH (%) HEMEERGNIERRMSE

I TR - ASEEEMAMESE
R7] > HERFEKET >10m LB
B EHEZE o

kKRB R MRENESE - K
BREKBHEARRES - BRINRIBIRES
=90% °

HIRBKHETHIERIEEARIET)
Bt > BE LB HERY 70-85% H9E
;-

WREZSHENER - ERERIRNE
4 - IEBRERIGERA uPVC EE
ERZeat » JRILESE -

BB ENBIEEE - RAFKEAR
BFPEIERY » RIERE 10m > iiEHH
CCTV &R -

BEIFNEEEDHRA - BetERE
SOP EAFERIEEFEE M « EMEIRAR
B -

KESH : ERBNELRE (mg/
L) o TDS (RAmAER Tk E A Eakit
LR - HEEER o



Transmissivity 3t TFok{EEE (T)

UR Unreliable | ReJ 5

UR-LY Unreliable & Low Yield /
FaEARE

uUsD US Dollar / =5t

uPVC Unplasticised Polyvinyl
Chloride /| FEER &%

VES Vertical Electrical
Sounding /| EEEMEEF
p: |

VLOM Village Level Operation
& Maintenance

Water HEKEZESE

Committee

IEC International
Electrotechnical
Commission /| EIf¥ET
£59

Inverter HEaR

kWp

Rate of groundwater flow through
an aquifer (m?/day). Minimum for
handpump: >1.4 m?/day. Uganda:
30% of sites below threshold.", "}t F
KEBEKBRREEE (mYX) o F
BEHREME >1.4 m?*/X > BTEY
30% 3thBEERLPIHE o

Functionality category: yield meets
standard but downtime =30 days/
year.", "IIRESEE | HKEEFEEEH
230K °

Functionality category: both yield
below standard AND downtime =30
days/year. Priority for
intervention.", "IHEESEE | HIZKEER
EEREEH 230K » BEENA

United States Dollar. Currency used
for all cost estimates in this
document.", "55¢ > AXHFFREERAG
HiXFRREREE( -

Rigid PVC pipe. Preferred rising
main material for all four target
countries. Must be replaced in full
3m sections — no cutting. Wall
thickness >5.1mm.", "§#& PVC & »
m{EBRERELRAN LA X EH
o WA 3m BEiER - BIEEE -
EEEEE >5.1mm °

Geophysical method measuring
subsurface electrical resistivity to
estimate transmissivity and identify
suitable borehole sites. Mandatory
before drilling.", "#hERIRENAF % »
EREAM TEERGHEEERI®S
HEHME > EHAAEESR -

Handpump design standard (e.g.
Afridev, India Mark I11) enabling
repair by trained community
members without specialist tools or
equipment.”, "R EEEE | FB
FHRsHERE (0 Afridev - India Mark
) > EFNHERSREEET AR
AISERARE o

Community-elected group
responsible for borehole
management, fee collection,
maintenance coordination, and
liaison with the programme.", "H#t
EERNERNVE > BRKHEE &
FAURER  4EEIREA R S+ B S UBAR o

International standards body for
electrical/electronic technology. IEC
certification is the primary
European quality benchmark for
solar panels.

Converts DC power from solar
panels to AC power for the pump. A
common SPWS failure point
requiring specialist repair.

Unit of solar panel power output
under standard test conditions.

ERATEFRITEFATERE - KI5
EAREY |EC 3258 EHRAAET = 25| A RYER
MmERE -

A EERE R B ARAAERMR
BHRE > B SPWS ER¥ER > BE
BME o



Over-
abstraction

SPWS

Submersible

Pump

URE / URECO

Sunry /| =17

Yeshua LW

AllGrand

Kilowatt-peak / I&{EF
R

B EY

Solar Piped Water
System | KRSAESEFLILK
EX

BIKR

United Renewable
Energy | & BLERER

Guangdong Sunry’
Power U Limited / "%
EIREFRERRAR

Yeshua Living Water
Company Limited

AllGrand Power Source
Development Limited

WRERHAEREAIRAR

Typical SPWS: 1.2-3.4 kWp
depending on depth and population.

Pumping groundwater faster than
the aquifer recharges. Solar pumps
extract 5-10 X more than
handpumps — risk of permanent
water table decline in low-storage
aquifers.

Borehole with solar-powered
submersible pump, storage tank and
piped distribution serving multiple
communities. Capital cost typically
USD 15,000-50,000.

Electric pump installed below the
water table inside the borehole.
Powered by solar panels via
inverter. Requires licensed
electrician for maintenance.

Taiwan-listed solar manufacturer
(formerly Neo Solar Power Corp.,
merged 2018). Technology sponsor
for Love Binti International SPWS
programme. Certifications: IEC, UL,
MCS, VPC.

China-origin solar storage and
power supply technology company
operating in East Africa. Local
supply partner for Love Binti
International SPWS programme.

Uganda-registered borehole drilling
contractor. Approved
implementation partner for Love
Binti International P4 borehole
construction works in Uganda.

Uganda-registered solar company
associated with Shandong Aoguan
New Energy Technology Co., Ltd.
(China). Local supply partner for
Love Binti International SPWS
programme in East Africa.

B RERG T REREERMNIEG
B[ > H1RY SPWS & 1.2-3.4kWp °

HHEU KRR BIR Sk B e E
£ > XIGERMMEZFEHT 5-10
& » EEFHESKEREFEKOKAT
FEB9mE -

REKBIEEKR - HKEREQE
KRR - RESEHE - BXRME
i&%¥# 15,000-50,000 35T ©

ZRMNEFLAKEUTHESHR > BX
FRAEEREBEERRNEE - HIERHR
ERTR6m -

AELETABAENERE (FMEAHAY
REEZE=A—Af > 20185F) » BURE
BRI E SPWS sHE i EBhE

{ii » %5 IEC ~ UL » MCS ~ VPC £24% o

BERPEXIGREHER BRI AR -
ERIFEE - AEUBERBEGE
SPWS sHER I RERS 1 o

BT ERMEHEEE  AELEER
B S TiE PA A TR
o

ST EEMAIEEEAE > MBABWER
REMEERRHRERAE (PE) %
BUEERRIRIGE SPWS sHEMRIE
st {HFERS L, o
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