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Brick:cement walled spring box (check dams were established to prevent surface water flowing directly into the spring and (Sanjeev Bhuchal:)

Drinking water quality improvement through conservation measures (Henan)

Samrakshan bidhi dwara piune pani ko gunastar sudhar - Nepali

TOAOPXOW1OJ1T

Structural and vegetative measures to improve the quality of drinking water
contaminated due to poor sanitation and seepage

This technology combines structural and vegetative measures to improve the quality of
drinking water in an open spring. The quality of water was deteriorating due to poor
sanitation and seepage around the spring. The spring was located near to Dhotra village at
Barbot sub-settlement, Kabhrepalanchok district. About five households depended on the
spring for their drinking water supplies with a further 10 using it regularly and 10-15 using it
occasionally during the dry season.

The main purpose of implementing the technology was to improve the quality of drinking
water in the spring by preventing it from being contaminated by surface runoff during the
rainy season. This technology has Ion% been implemented across Nepal's midhills. In this case
a development project (PARDYP) mobilised the users and provided them with technical and
material support to make the improvements.

A spring user group was formed. With project help, it built a walled structure (a spring box)
over the spring and check dams around the spring, and planted grasses around the spring box
and trees in the catchment. These measures prevented the direct flow of surface water into
the spring thus reducing contamination and turbidity. Users built a 1.8m long, Tm wide and
1.5m high spring box with a zinc sheeted roof. Check dams were built across the surrounding
gullies and rills. Amain 2.5m long, 0.5m wide, and 1m high check dam was constructed near
the source to prevent surface runoff from entering the spring. A drainage channel was made
to drain off wastewater. Vetiver grass seedlings were planted around the spring box and trees
were planted in the adjoining catchment. These activities were carried out at the beginning of
the rainy season.

This technology is simple and durable and the only maintenance needed is to keep the
surroundings clean and to repair any damage.

The case study area receives about 1200 mm of annual precipitation of which about 80%
occurs during the monsoon season (June to September). The area mostly has red soils which
are highly weathered and, if not managed properly, are very susceptible to erosive processes.

BAVIPLLINJI

Bavipwiun: Kavrepalanchowk district/ Jhikhu
Khola watershed, Henan

AYH WWHXXWArI3HA XaMparAcaH TeXHonorv
H3BTPYY/IC3H raspbliH TOO:

COHrocoH 6aiipLunyyabiH rasapsyiiH
xonéont
e 85.68449, 27.68362

TexXHONOrniiH TapXxanT: rasap A33p XUr4
TapxcaH (approx. < 0.1 kM2 (10 ra))

TycraiA xamraananTtTai rasap HyTarT?:

X3parKUNTUIAH OrHOO: >50 XUNNIAH eMHe
(ynamxnant)

HyTarwyynnsiH Tepen
la3ap awmrnaryzblH caHaadnnraap
Ynamxnant cUcTeEMUAH X3¢ar (> 50 xwn)
Typwmnt/cypanraaHsl yp AyH

FaAHbI Tecen/xeTenbepuiit
L3MXISTINMIP

TEXHONOTMWNH AHTAN

YHACH 30pUNnro
YANAB3PANVIAT calbkpyynax
raspblH JOPOVTALIT Byypyynax, COPruinnsx, HEXeH C3prasax
3KOCUCTEMWIT XaMraanax

lasap awwvrnant

Drinking water quality improvement through conservation measures

1/6



caB raspsbIr xamraasax (ycHbl 3x/ roJiblH agar)
xocnyynax
610N0MINH Tepen 3yNANNT xaMraanax / caxpyynax
raMLUTVAH 3pCAnViAr Byypyynax
YYp aMbCranbiH eepyYienT/ 3KCTpum 6aigan 6010H TyYHUIA
Heneenenj facaH 30XMLOX
YYP aMbCranbiH 66p4YienT, TYYHUA yp Heneer baracrax
YP awwunrtai 3AunH 3acrniid Heneer 6uii 6oarox
HUAMMA, Y3YYN3X Yp Heneer 6uii 601rox

Improve water quality

- bycaz TeXHONOruUTOoM

Fa3pbIH OPOMTONTOM X01600TON 30pUITO

raspblH JOPOMUTA00C ypbAUMIaH CIPrUNIaX

Fa3pblH JOPONTALIT Byypyynax

XYUT3alh AOPOVITCOH raspbIr HOXOH C3Praax/ carbxpyynax
raspblH JOPONTONZ acaH 30XMLOX

xon6éorgonryi

['T™M 6ynar
® TrajlaprbiH YCHbl MEHEXMEHT (bynar, roa, Hyyp, TOHMUC X M3T)

Banu33puiiH rasap

Y

Bycag - TogopxolinHo yy: Private land-abondent by village
elite, communal land-open grazing

YcaH xaHramx
baliranuiiH ycanraatamn
baliranuiin/ycanraaTai apra XoCo/iicoH
6ypaH ycanraatan

JopoliTonbiH Tepen

%{Q xepc ycaap 3BApax - Wo: YCHbI 313rANNAH AaM Henee
A

'TM apra xam»33
mem$ YprambiH apra XamKka3 - V2: ©Bc 6a 0/10H HacT eBcier
w ypraman

Bapwunra 6aviryynav>kuidiH apra Xampkaa - S5: [lanaH, ycaH

<% can, Leepem

S

TEXHVIKWIH 3YPAT

TeXHVKWIAH Y3YYN3ATYYA,

Structural and vegetative measures applied to improvewater quality of

spring

Location: Barbot Dhotra. Kabhrepalanchowk district

Technical knowledge required for field staff / advisors: moderate
Technical knowledge required for land users: moderate

Main technical functions: control of concentrated runoff: impede /
retard, improvement of ground cover

Secondary technical functions: increase / maintain water stored in soil

Scattered / dispersed
Vegetative material: T : trees / shrubs, G : grass

Trees/ shrubs species: Michelia champaca
Grass species: Vetiveria lawsoni

Structural measure: spring box wall
Material: concrete

Height of bunds/banks/others (m): 1.5
Width of bunds/banks/others (m): 1.02
Length of bunds/banks/others (m): 1.89

Structural measure: check dams
Height of bunds/banks/others (m): 1
Width of bunds/banks/others (m): 0.5
Length of bunds/banks/others (m): 2.5

Structural measure: cut-off drain
Material: Stone

Depth of ditches/pits/dams (m): 0.2
Width of ditches/pits/dams (m): 0.25
Length of ditches/pits/dams (m): 3

Construction material (stone): locally available

Construction material (concrete): cement, sand, brick

?
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1) Spring box

2) Vetiver grass

3) Check dam (earth filled
cement bags)

4) Tree seedlings

5) Check dam

(
Author: Madhav Dhakal, A. K.Thaku

BN BONTOX BA APYUJIAX: YT AXXUNNIATAA, MATEPVA BA 3APAAN

MaTepman, 3apA/JibiH TOOL 00
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e TOOLOONCOH 3apAnyyA: TeXHONOrUIAH HaRK TyC byp (HaPk: Spring Material cost was comparatively high followed by labor cost. For this

box and plants volume, length: 1.8m long, 1m wide and 1.5m technology several actors contributed. The land users contributed 61
high with a zinc sheeted roof) percent, District Development Committee contributed 26 percent

e 3apzan TOOLOXOA aluurnacaH BantoT: AM.gonnap and PARDYP contributed 13 percent, and the department of forest

e BantoTblH XaHLW (aM.Aon): 1 aM.foN = TOAOPXOUryi and PARDYP regional coordinator contributed by providing planting

e Har eApuiiH aXunnyHbl XeA6AMep XenCHUM ayHaax: 1.60 materials( vetiver).

X3p3amKyyJ/iK 3XN3X3/ LWaapAfiaratain yiin axxmnnaraa

. Planting vetiver grass around the spring box (Xyrauaa / gaBTamx: beginning of rainy season)

. Planting tree species in the catchment (Xyrauaa / gaBTamx: beginning of rainy season)

. Building of check dams to divert stream and gully runoff water (Xyrauaa / gaBtamx: start of the rainy season)
. Buildingof the spring box (Xyrauaa / gaBTamx: start of the rainy season)

. Construction of concrete floor in front of spring box (Xyrauaa / gaBtamxi: start of the rainy season)

. Construction of drainage channel (Xyrauaa / gaBTamx: start of the rainy season)

ok WN =

buin 6onroxos Wwaapgargax matepman 6a 3apgan (per Spring box and plants)

3apgan | HwiAT gyHraac
H 7 6ypwii 7
3apA/ibiH H3p, Tepen X3VDKUX HIMK Too xamka3 ?l:)l\'n(:v;:::pz YPUmH :;:: ammrnarlt-ia:;:
(Am.gonnap) TesiceH %
Xepenmvep 3pxsnT
Building spring box and planting trees |Persons/day | 69.0 | 1.6 | 110.4 | 80.0
Tapvman matepuan
Grass seedlings |unit | 1.0 | 4.0 | 4.0 |
BapunrbiH maTepuan
Cement unit 1.0 44.0 44.0
Gravel / sand unit 1.0 55.0 55.0 100.0
Bricks unit 1.0 188.0 188.0
Empty sacks unit 1.0 5.0 5.0
Tinc sheet unit 1.0 16.0 16.0
Steel wire unit 1.0 1.0 1.0
Transportation unit 1.0 10.0 10.0 15.0
TexHosnorn 6uia 60/rox HUAT YH3 epTer 433.4
TexHosorv 6uvi 60/1roX HAKT yYH3 epTer, am.40/1/1ap 433.4

Apuwnraa, ypcran yinn axunnaraa

. replacement/ gap filling with new tree seedings (Xyrauaa / gaBTamx: /as required)
. maintaining height of the planted grass (Xyrauaa / gaBtamx: /as required)

. Cleaning spring box surroundings (Xyrauaa / gaBTamx: as per need)

. Maintenance of wall/ floor against damage (Xyrauaa / gaBTamx: as per need)

. Maintenance of check dam against damage (Xyrauaa / gaBTamx: as per need)

u b wWN =

Apuwnraa, ypcran yinn axxunnaraaHg waapgaraax matepuan 6a sapgan (per Spring box and plants)

3apgan | HwiAT gyHraac
H> 7 3 |6ypui 7 asa
3apA/ibiH H3p, Tepen X3MDKUX HIMK Too xampka3 PICANH YH YPUVH HUAT r .,p
(Am.ponnap) epTer | awuvrnar4viiH
(Am.gonnap) TenceH %
Xepenmvep 3pxsanT
Maintaining springbox |Persons/day | 2.0 | 16 3.2 100.0
TexHoNorniiH apuwiraa/ypcran yiin axwwiaraaHg waapgargax HAAT YH3 epTer 3.2
TexHosorv apywiax 6a ypcraa axsibiH HAAT yHS epTer, am.4o/ap 32
BAVTATMNH HEXLISJI
Xnnuiin gyHaax xyp TyHaac Arpo-yyp ambcranbiH 6yc Yyp ambcranbiH Y3YYI3ATYYA
<250 mm YAArN3T KnnnitH HUinN63p xyp TyHaac mm: 1200.0
251-500 mm uniArnar Thermal climate class: subtropics
501-750 mm xarac xyypam
751-1,000 mm Xyypari
1,001-1,500 mMm
1,501-2,000 mm
2,001-3,000 mMm
3,001-4,000 mm
> 4,000 mm
Hanyy lFapaprbiH xan63p [JanaliH TyBLUHE6eC A33LXN TexHonoruir H3BTPYYCIH
xaBTran (0-2 %) T3rw eHAepner/ tan eHAaep TYAr3p Hexuen
6ara 33par Hanyy (3-5 %) HYpYyy 0-100 A4.T.A. M. XOTrop Hexuen
AYHA 33p3r Hanyy (6-10 %) YYJIblH 3HM3P 101-500 4.7.4. M. xamaapanryi
x3Brun (11-15 %) A0B TONTOA 501-1,000 4.T.4 M.
Hanyy (16-30 %) 6an 1,001-1,500 4.T.4 M.
vx Hanyy (31-60 % ) XeHAWY 1,501-2,000 A.7.4 M.
aru, Hanyy (>60 %) 2,001-2,500 a.1.4. m.

2,501-3,000 a4.7.4. M.
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XepcHwii 3y3aaH
MaLl HUMMH (0-20 cm)
HUMIH (21-50 cm)
AYHA 33par 3y3aaH (51-80 cm)
3y3aaH (81-120 cm)
Mall 3y3aaH (>120 cm)

F'YHWIA yCHBI TYBLUWH
rajapraac
<5wm
5-50 m
>50m

3yiinuviiH onoH siH3 6aingan
X
LyHZ 33par
bara

XepcHuii 6yT3Ly, (6HreH xepc)
6YAYYH/ XOHIeH (31C3pXxar)
AyHAAX (3N1C3HLBP,
LaspaHuap)

HapwiH /xyHA (Lasapnar)

[agaprbiH YCHbI XYPT33MX
XaHranTTam
caiiH
AYHA 33p3r

XaHranTry/ 6anxryin

AMbApax OpYHbI OJI0H SIH3
6anpan
Nx

LAYHA 33par
bara

3,001-4,000 g.1.4 M.
> 4,000 4.7.4. M.

XepcHuii 6yTaL, (ragapraac
pooltu > 20 cm)
BYAYYH/ XOHIeH (31CapXar)
AYHAAX (3NCIHUAP,
LaBpaHuap)
HapWAH /XyHA (LWaBapnar)

YcHbI YaHap
(6onoBcpyynaaryi)

CaliH YaHapblH YHAHbI YC
MYy YaHapblH YHAHbI yC
(L3B3pLLIYYNIX
LaapanaraTai)
36BX6H rasap TapvianaHrminH
3opuynantaap awmrnax
(ycanraa)
awmrnax 601oMxryi
YcHbI YaHap rax:

OHreH XepcHUIA AN3MaruiiH
X3MXK33

nx (>3 %)

AyHA (1-3 %)
6ara (<1 %)

YCHbI AaBOKWUNTBIH
TYBLUVHWIAT OPYHBbI acyyaan
raxx Troouaor yy?

Tuiim

Yryn

YepuiiH gaBTam>
Tuniam
Yryr

TEXHO/IOTM H3BTPYY/IC3H FA3AP ALLUVTNATY/AbIH TOAOPXOWMNONT

3ax 333/1UH Ynr xaHanara
aMb 3yyX apra xan63puiiH
(eepwuiiree xaHrax)
XONMMOT (aMbxupraa 6a
xyAanpaans)
XyAanjaa HarimaaHbl/ 3ax
3331UIAH

CyypVIH 3CB31 HYYANVIAH
CyypbLuman
Xarac-Hyya3nuiniH
Hyyasnuiin

©pxuiiH 30puynanTtaap
alumrnax raspbiH Tan6ai

<0.5ra

0.5-1ra

1-2ra

2-5ra

5-15ra

15-50 ra

50-100 ra

100-500 ra

500-1,000 ra

1,000-10,000 ra

> 10,000 ra

OpnorblH 6ycag 3X yycB3p
Hwuit opnorbiH 10 %-nac
AooLu

HwiAT opnoreiH 10-50 %

Hwnint opnorbiH 50 %-mac g33w

XyBb XYH 3CB3/1 6YAryyA,
XyBb XYH / epx

6yN3r / ONIOH HANTUIAH
XOpLIOO
axunTaH (KomnaHu, 3acruiH
rasap)

Xam>33

6ara-xamxa3HWiA
OYHA-X3IMIIHWNIA
TOM-X3MXX33HUIA

[>ap 6yT3L, YANUNATIIHUA XYPTI3IMXK

HBJ166

HwWiAiram-3 4niiH 3acrniii yp Henee

AXJTbIH X3MXK33

HwiAiram-coénbiH yp Henee
3pYYN MIHAWIAH Baligan

O/I0H HUATUVH NHCTUTYL,
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YurH33131 6aiaNbIH TYBLUUH
H3H a4yy

aayy

AYyHAAX
UMH33M13T
MaLl YMH3313T

Xytic
EIVEIREY
3p3rTait

[a3ap emunen
TOPWIAH
KOMMaHu
H3r41NIAH/ TOCTOH
6ynar
XyBb XYH, ©MUNIAH
rPYUAMIIyH
XyBb XYH, ©MUNIAH
rIPUNNr33TIIA

MexaHuKoKyynanTblH TYBLUVH
rap axwn
epAvriH xecer
MeXaHWUKXCaH / MOTOPTOM

Hac
XYyxaq
3anyyc
AYHA Hac
aXmmar Hac

lasap awwmrnax apx
HI3NTT3N XYPTIX (30XMOH
6aryynantryi)

H3MANAH X3163P33p (30XMOH
6aviryynantrari)
TYP33CUIH Xa163p33p
XyBb XYH

Yc awmrnax apx

HI31TT3 XYPT3X (30XMOH
6anryynantryi)
HArANVIAH X3163p33p (30XMOH
barryynantramn)
TYPI3CUIH XaN163p33p
XyBb XYH

HamaracaH /1 Byypca decreased women's workload for collecting water, since
water is available near to the households
MyyacaH v caiixupcaH o
water quality improvement
cynapcaH Y 63XKCIH ) ) o
formation of user group; less conflicts for drinking water
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ITM/ raspbiH AOPOWTbIH M3A13T

6yypcaH Y caiixupcaH
group discussion, awareness
MapraaHbIr WAKABIPNIX
MyyAcaH I/ caiixupcan conflicts due to insufficient water quantity. Especially
during dry and pre- monsoon months
livelihood and human well-being
reduced v improved
Better health due to clean water.
DKONOTUIAH Yp Henee
YCHbI ypcal,
byypcaH ¥ caixxmpcaH .
due to drainage trench and check dams
X8PCOH bypx3BY
6yypcaH 4 caiixmpcaH
due to planted grasses and trees
Xepc angargax
HamaracsH v ByypcaH

due to check dams

33prangss Tanbanig nnpax Henee

v}

©PTOI BA ALLTVNH LUNHXWNIT33

Buii 6onrox 3apAanTaii xapbLyynaxaz 0/1CoH aur
BornHo xyralaaHz 3praH Tenergex

o Mall ceper v Mall 3epar
6aligan P P
YpT xyraluaaHz 3praH Tenergex

p\, xyra A 3P A Mall ceper Y. Mmal separ
6arigan

Ypcran 3apgantaii xapbLyynaxaz 0/1CoH aur
BOrMHO XyrauaaHg 3praH Teneraex

o Mall ceper Y. Mall 3epar
Gaiigan P p
YpT xyralaaHs 3praH Tenergex

p\, yray A 3P A maLu ceper ¥ maLw 3epar
6arigan

Clean water is available immediately after only a little investment. Government and PARDYP support meant that the short-term benefit was
positive. Without this support the short-term costs would equal the benefits.

YYP AMbCIrAJ/1bIH ©66PY16J1T

Yyp aMbCrasnblH aaxvM eepunent

SKNNNIAH AyHAaX TeMnepaTyp Ocent maLu Myy v MalLll caiiH

Yyp ambcranaac xamaapax aroy (ramLumr)

OPOH HYTIUIAH aaaap 60poo maww myy [ 7 MaLLl CaiiH

OpOH HyTFI/II7IH CaNxXviH wyypra maLu Myy v Malll CaiH

FaH ravmr maw myy |7 MalLL caiiH

YCHbI yep (ron) Matu myy [ MaLll CaiiH

Yyp ambcrang xamaapax 6ycaj yp garasap

LpranTbliH Xyrauaa 6aracax MatLu Myy 4 Mall caiH

HYTATLIYYNAX BA JACAH 30XNLIOX

TyxaiiH HyTar A3BcrapT TeXHO/IOrIAr HIBTPYYJ/ICIH rasap TexHONOriAr HIBTPYYJICIH 6YX XYMYYCUIAH X34 Hb MaTepuannar

awmrnarybiH XyBb ypamLuyynan aBanrymrasap TeXHONIOMUIAT X3P3arKYYACaH 637
XNLW33/ TypLInnT 0-10%
1-10 % 11-50%
11-50% 51-90%

> 50% 91-100%

XampargacaH epx 6a/3cB3N razap HyTrMAH XaMX33
15 households in an area of 10 ha

TexHonorm Hb eepuUneraex 6y Hexuen 6angana facaH
30XMLOXbIH TY/14 ©6pUNerceH yy?
Tuiim
Yryri
fimap eepunesnTeHs 3mM33r B3?
YYp aMbCranablH ©6epyfienT/ 3KCTPUM Y3330
3aX 333/1UAH eepynent
AXKNN XBLA6MEP 3PXN3X 6ONOMXK (K.Hb LLINAXKNX XOA461Te8H
yamMaac)

AYTHINT, CYPTAMX
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[laByy Tan: rasap awmrnarymiH 6ognoop
e Increased availability of drinking water has reduced women'’s
workload during the dry season.

Cyn Tan/ gytargan / 3pcasn: rasap awimraarvymiiH
6oanooppaaBaH Tyynax 6010MXyya

Cyn Tan/ pytargan / 3pcasn: aMxaTrary 3cean 6ycas Maf3snan
©rceH XyMYYCuiiH 6oa100pAaBaH Tyynax 6010MXyyA,

e Coliform bacteria are still a problem Treat the water using SODIS,
boiling, fi Iters, chlorination or other methods before drinking.

e The water available during the pre-monsoon season is insufficient
for the15 households, leading to conflicts; the water source can
be contaminated from unclean water fetching pots. The water in
the spring box should be

How can they be sustained / enhanced? Improve the technology by
building a closed
storage tank.

[laByy Tan: aMx3Trary scBan 6ycag M3/33/713/1 6rceH XYMYYCUIAH
6oanoop
e Water turbidity decreased from 23 nephelometric turbidity units

(NTU) in August 2004 to 7 NTU in August 2005.

How can they be sustained / enhanced? Encourage spring users to
plant
more multiple grasses and tree species around the catchment

siphoned into a storage tank fi tted with an overfl ow
mechanism,cleaning outlet, lockable cover, and taps. This would
protect the water source from contamination from open access
and improve the quality and availability of water. The amount
available could be increased by tapping other spring sources.

area

e Faecal contamination decreased from 500 coliform formation
units (CFU)/100 ml in August 2004 to 200 CFU/100 ml in August
2005. Similarly, the levels of ammonia (NH3) and nitrate (NO3 in
the spring water have
decreased (NH3 from 0.5 to 0 mg/l; and NO3 from 0.7 to 0.5 mg/l).
Total hardness of spring water remained the same at 30 mg/I.

How can they be sustained / enhanced? Regular maintenance,
especially cleaning the surrounding area is needed; also need a
clean pot for extracting the water.
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WOCAT M3433/11MIAH CaH Jaxb 6YP3H TOA4OPXOANONT
https://qcat.wocat.net/mn/wocat/technologies/view/technologies_1496/

Xon6orgox 'MM mag3anan
Approaches: Community efforts for improving drinking water quality https://qcat.wocat.net/mn/wocat/approaches/view/approaches_2352/

BapMMTXKyynanTbIr 30XMOH 6aiiryyncaH

Baliryynnara

e ICIMOD International Centre for Integrated Mountain Development (ICIMOD) - Henan
Tecen

e People and Resource Dynamics Project, Nepal (PARDYP)

Fon cypBamK 6apuMT CONT
e |CIMOD (2007) Good Practices in Watershed Management: Lessons Learned in the Mid Hills of Nepal. Kathmandu: ICIMOD: ICIMOD
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