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Soil cement pond 0f|ehgth= 7m, width= 5m and depth= 2m respectively (Kabita

Nhemhafuki, ICIMOD)
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Soil Cement Water Collection Pond for Supplemental Irrigation Purpose in Dry

Season (JLludl)

Mato, Baluwa ra Cement bata Nirmit Sinchai Pokhari - Nepali

A soil cement water collection pond to store rainwater, runoff and household kitchen
waste water free from soap and detergent for supplemental irrigation purpose during
dry seasons.

In Nepal's mid-hills mountain farmers face problems during dry seasons to irrigate their fields,
as they entirely de?lend on rain- water. Soil cement water collection pond are ideal to tackle
this challenge, as they can capture excess rainfall during monsoon, which is later available
during prolonged seasonal water shortage.

The Resilient Mountain Village (RMV) project of ICIMOD tOﬁether with its local partner,
CEAPRED tested and demonstrated soil cement ponds with a capacity of 24000 liters. The
conservation ponds were used for irrigating high value off-season horticultural crops
(vegetables, fruit, and spices). These crops were irrigated with drip irrigation and micro
sprinklers. The ponds were fed from rainwater, upland springs and taps, and household
wastewater from kitchen free from soap and detergent. They were established during the dry
season during 3 months. They were prepared by selecting a suitable site with a sufficient
catchment; mapping out the area and depth of the pond; digging out the soil; removin
protruding stones and roots; and compacting and smoothing the sides and bottom of the

ond. Then gravel and pebbles were used for the base and the floor and side walls were
eveled off. Initial mixture of soil, sand and cement (3:3:1) was applied to roughly plaster all
the side walls and gravel was mixed in the mixture while plasterinﬁ the floor. The following
day, the roughly plastered pond was watered and was covered with wet jute sack to keep it
moist. This was continued for 3-4 days. Then again a second mixture of soil, sand and cement
(2:2:1) was applied to smoothly plaster the floor and side walls. The pond was watered for
the next 3-4 days and was covered with wet jute sacks. Around 4-5 days after the second
Elaster, the pond was filled with water. For safety, pond was enclosed with a gabion wire/

amboo fence (or using any locally available material). The total establishment cost for a soil
cement pond with 24000 liters capacity was USD 311.

The main maintenance activity was to maintain the gabion wire/bamboo fence to prevent
livestock and Eeople from entering the pond, and to remove the sediment that accumulates
in the pond. The sediment has to be removed once a year carefully by hand and if cracks
occur, it should be sealed with a mixture of soil, sand and cement (3:3:1). The total annual
maintenance cost for 24000 liters soil cement tank was USD 68.

This technology has somehow helped small-land holding farmers to irrigate their rain-fed land
during dry months which has increased the crop production and their income as well.

Land user's particularly liked that their production increased and that they were able togrow
up to three crops per year. Trough this the farmers were able to diversify their crops, an

they were less vulnerable to the dry season. In addition, soil cement water ponds are more
efficient than plastic-lined conservation ?Ionds which are easily damaged by rats. Although
cost effective, the fixed price for this technology is quite high, particularly for smallholder
farmers. To lessen this financial burden, local governments can provide subsidies to women
and marginalized groups interested in this technology. Self-help groups with a revolving grants
system would help expand the use of these ponds and ensure sustained use across Nepal.
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Soil Cement Pond of length 4m, width 3m and depth 2m (Jitendra
Bajracharya, ICIMOD)
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Soil Cement Water Collection Pond for Irrigation Purpose in Dry
Seasons

Location: Charange fedi, 03, Namobuddha Municipality,
Kavrepalanchowk

Technical knowledge required for field staff / advisors: moderate
Technical knowledge required for land users: moderate
Main technical functions: water harvesting / increase water supply

Secondary technical functions: control of dispersed runoff: retain /
trap

Structural measure: pond

Depth of ditches/pits/dams (m): 1.5
Width of ditches/pits/dams (m): 3
Length of ditches/pits/dams (m): 5

Capacity of the tank= 24000 litres.

Author: Kabita Nhemhafuki, Ram Dev Shah
Construction material (earth): Clay

Construction material (other): Cement, sand and water-proofing liquid
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1. Select a preferably stable ground with a sufficient catchment area (s_igll/cussill: dry months)

2. Measure the area to be irrigated and estimate the size of the pond (s_sJl/cussdl: dry months)

3. Measure and mark out the pond (1 :é_ugll/cudgillst day)

4. Dig out the soil to the pre-determined depth and remove protruding stones and roots (1 :&_ugll/cudgillst day)
5

6

IS e 65500l Joloall anl
Cost of cement and sand Members of a household contributed as
labour in all sites.

. Compacting and smoothing the sides and bottom of the pond (2 :&_uigll/cudsilind day)
. Apply initial mixture of soil, sand, cement (3:3:1) to roughly plaster all the the side walls and mix gravel in the mixture while plastering the
floor. (2 8 uell/cudgilind day)
7. The following day, the roughly plastered pond should be watered and covered with wet jute sack to keep it moist. This should be continued
for 3-4 days. (3 :8_usll/cudsillrd day)
8. Apply a second mixture of soil, sand, and cement (2:2:1) to smoothly plaster the floor and side walls. (5 :6_ugJl/cudsillth day)
9. Water the pond for the next 3-4 days and cover with wet jute sack. (8 :s_sll/cndsillth day)
10. Around 4-5 days of second plaster, fill the pond with water. (13 :é_uigll/cudsillth day)
11. For safety, the pond can be enclosed with gabion wire/ bamboo fence (or using other locally available materials) (14 :é_ugll/cudsillth day)
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Dig out pond persons/unit 7,0 5,68 39,76 100,0
Stone soiling persons/unit 1,0 8,74 8,74
Cementing persons/unit 10,0 8,74 87,4
Wiring persons/unit 2,0 8,74 17,48
wlaxo
Spade piece 3,0 2,0 6,0 100,0
Measuring tape piece 2,0 1,0 2,0 100,0
Shovel piece 3,0 7,0 21,0 100,0
Hammer piece 3,0 4,0 12,0 100,0
Cement mixing iron pan piece 2,0 3,0 6,0 100,0
Trowel piece 3,0 2,0 6,0 100,0
slidl slgo
Sand bags 24,0 0,87 20,88
Cement bags 6,0 7,43 44,58
Water proofing liquid bottle 1,0 2,62 2,62
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1. Maintain and repair wire fence to prevent livestock and humans from entering the pond (s_sll/cudsill: once in a year)
2. Removing accumulated sediment once a year carefully by hand (é_igJl/cudsill: dry months/once in a year)
ailuall @ JlSGg M50 (per 0.0024 ha)
19 sl wllaz] (% oIS o
Mol xpami bazsll aoSll | 5259 (V9o ‘f’,:ﬂ::: l‘*:“m“ﬂ
S22l USD) Ss0l USD) ol Ul
alloall
Clean and maintaining the pond persons/unit 3,0 5,68 17,04 100,0
Maintain and repair wire fence persons/unit 2,0 7,0 14,0 100,0
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Soidl HUaoVl Jolon louwgio  axcl, il axslioll adlaiall

<250 po abo,
251-500 plo il ani
501 - 750 olo al> B auis
1,000-751 olo al>1s
1,500-1,100 alo
2,000-1,500 plo
3,000-2,001 olo
4,000-3,100 olo
> 4000 plo
Jauoll o Liaildl
(%2-0) glawato Jsew/olian
(%5-3) Lo aniipo e
(%10-6) Jaizo aslill ool
(%15-11) £>xio I el amio
(%30-16) JW toidl 8 ol oo
solgll gls

(%60-31),la6Y1 82020
(%60<) oYl aaslo

a il goc (axdoudl as,ill) as il plgd
(o 20-0) 3> Jxio (o)) canis / (puia>
(o 50-21) alzio (il ab ) Lauwgio

(paw 80-51) ol dlawgio
(o 120-81) ddroc
(paw 120 <) 13> ddsac

(opiso) Jusi/ pe b

d.-.ss:Jl oluadl S giano axsdoaudl ool )sl,.

auxlouw 815
<5p >
50-5 p luwgio
>50p Olgio b /amio

tliadl as ]l wlawslgall

1584.0 iagllally ssind] [lboYl Jolan louwgio

Thermal climate class: subtropics

glas, VI
100-0 =l whaw 339 io
500-101 x| glaw (359 yio

< [< ]

1,500-1,001 glow @9 sio
el
2,000-1,501 plaw (99 sio
e
2,500-2,100 plow 99 sio
e
3,000-2,501 glaw (99 yio
e
4,000-3,001 plow 99 ,io
e
> 4000 =l glow (999 io

i o 20 <) as il plgd
(rlowdl
(eslo)) ctras> / >
(ilw i spolo ) loungio
(osindo) Juis/ ac b

(axdlzoll juc) olioll 609>
6247 i olio

(adlas allas) ati il olio

(s ) bass el Jl plaziw
Jlsiw axllo e

asdgll oleall ;o oliall 6357 yasisi

drxdawddly

1,000-501 ol o (399 ,io

wlsi of aame wIl>
6 R0 oYl
o wls ue

9 asgranll solodl sgize
ansdowadl &l

(%3<) ale
(%3-1) alawwsio

(%1>) dvnsxio

o
g%

IV IBEY

ac ol > go Jadl
JzoJl JolS 5010 % o J3I
10-50% <Yl gas oo

I gaull az gl
(il 51yl eIl
(sl /3LsS) lalize

Wocat SLM Technologies

b9,il) cuanill (5 ginmsall
|3_? Lo

Son Jas
wilall =l

Soil Cement Water Collection Pond for Supplemental Irrigation Purpo...

4/8



RITWCSIES, Jzal ez o %50<
J2i o ol yitiaus wlegamo gl 51,90
Joiall e aiuso & wl/>,9
o ausiy wl=oll goizoll /wle gozall

il JS) dorsiaoll asluadl  axall

< 0.5 LS o Hlai e
M 0.5-1,Ls» A bowsio §la Lle
12,8 awly dllas e

2-5 5

5-15 S

15-50 ,LS»

50 - 100, LS

500-100 , LS

1,000-500 ,iS»

10,000-1,000 ,S»

> 10,000 ,iS»
arizill arindlg wleazsdl I Jgsogll
azall o .
agiaill sac buoll o B4N ..
(a8 300l 15 Jliall davs ls) Joall ioro MM
aslall oo 1V .
Jaily okl T
u\?ua“d).na”ul.op_g U).&MJIOLLD Chusio v .
adlodl wloaxll o -
Waste management amio L .

Wocat SLM Technologies

lowgio I o 839 50 /a5 500

SH
lho 55
Laus Jlab]
J, o lui
osll Lawwsio
ol L
ue Yl asls oLV plasuiwl Go8>
alg> (olaio juf) Tsite Jowos
&S i (elais) (rzoizo
S9.8/ (s2aizo 2750
4 g0zl S8

olioll ploviwl Hgo>
(elaio jut) Toite Jowos
(elaio) (r20izo

2750

S8

wlo el

Health facilities: There are nine health facilities centre in
Namobuddha municipality, Kavre. The main health facilities are
Methinkot Hospital, which is a 15-bed district level government
hospital, and Dapcha Health Center, which is run by Kathmandu.
Education: There are eight academic institutes for higher studies (
higher secondary schools and colleges). The main academic institutes
are: Dapcha Krishna Multiple Campus (community), Dapcha; Janahit
Secondary School (public), Khanalthok Janak Multiple Campus
(community), Methinkot Janak Secondary School (public), Methinkot
Kanpur Campus(community), Kanpur and Kanpur Secondary School
(public), Kanpur. Employment ( off-farm): Due to loss of farmlands and
increasing urbanization, many people are switching from agriculture to
non-farm occupations such as working in brick kilns. The opening of
the BP Highway has led to the establishment of many hotels and
restaurants and the development of local market places such as
Bhakundebesi. Most local businesspersons are small entrepreneurs
with limited investment capacity. Market: Bhakundebesi is the
emerging marketplace due to its strategic location in the middle of the
municipality astrid the BP Highway. Most local business activities in
the municipality take place in Bhakundebesi bazaar. It is a major
place for local people to purchase consumer goods. Energy Cooking
fuel: In 2011, 88% of households mainly used firewood for cooking,
followed by liquefied petroleum gas (LPG) (4.92%). In Puranogaun
Dapcha, almost all households (99.8%) relied on firewood for cooking.
LPG was relatively popular in Dapcha Chatrebhanjh (10.3%) and
Khanalthok (11.5%). Less than 6% of households used biogas for
cooking, with its use relatively high in Mathurapati Fulbari (19.3%) and
Methinkot (15.9%) (CBS, 2011). Lighting : 93% of households used
electricity for lighting while 5% depended on kerosene. Dependency on
kerosene was relatively high in Khanalthok (8.1%) and Methinkot
(7.4%). There was little solar lighting except for in Khanalthok where
3% of households relied on it (CBS, 2011). Roads and Transportation:
Namobuddha Municipality is easily accessible by motorable road from
neighboring areas via the BP Highway, which splits the municipality
into almost two equal halves . The highway, which runs from Banepa
to Bardibas in the Terai, is the shortest route from the Kathmandu
Valley to the eastern hills and Terai. The limited width of the road and
its sharp bends mean that public transportation along the BP Highway
is mostly by small buses and jeeps. Drinking water and Sanitation: In
2011, about 60% of households had access to taps or piped water
with accessibility varying across the municipality. While about 80% of
PuranogauDapcha households had taps or piped water, only 37.5% of
households in Simalchour Syampati enjoyed such services. Other
sources of drinking water were covered wells (12.3%), uncovered wells
(20.2%) and water spouts (6.3%). Methinkot (40.8%) and Simalchour
Syampati (31.4%) residents were most reliant on uncovered wells.
Covered wells served sizeable household populations in Dapcha
Chatrebhanjh (35.3%) and Simalchour Syampati (23%) (CBS, 2011).
Toilet facilities: In 2011, about 63% of households had accessto toilet
facilities, with about 40% overall having flushtoilets. The least toilet
coverage was in Kanpur Kalapaniand Simalchour Syampati VDCs where
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63% and 58% ofhouseholds respectively did not have their own toilets.
Almost all households in Puranogaun Dapcha had their own toilets,
mostly flush toilets (CBS, 2011). Waste Management: - Namobuddha is
in the early phase of urbanization with no systematic waste
management.The Municipality Office is searching for a landfill site.
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Most of the fallow land are turned into crop land.

adgall g,ls ,LVI
28) il suze olxil (9 wliliasall

((CYCRUTYIY Due to trapped runoff

»ilally aalSill Julo

o il @IS, ai,les xilgall
IV 6 0a8 5lec alall uluw 21 s bl
J2Y1 alyslo aslge alall oaliw 2 sz ol

ailuall @IS aijylés Jilgall
J2V 6 ,0a8 25lge alel) (ubw Lz ol
=Vl abslo sslee alal) ol 2 bz ozl

2, glio jui

82l agimdl o)Ll a2 SWoYI e Lasz [T Iaz 8327 Sy ma it ]
ol alosiyoll &, loSI / a9 laiall ynlglall

a._AJJLaiS)Ja.n.o aaole &Wowus]&he?.‘, J v Ih> 62>

dgl=e aislsn asole WY Gle Iz T Y 1 s sasr

Wocat SLM Technologies Soil Cement Water Collection Pond for Supplemental Irrigation Purpo... 6/8



Wocat SLM Technologies

Ola>
() ple Oliawd
reducing growing period

Y Gle oz U ¥
SWYI Ll Iz [T
Sl e Iz U7

> >
> 8>

> s>

s

arfill lgins u3ll adlaiol Ig\sg\.'aljwwm‘ i ananns
auy il dgd 9 oY
1-10%
11-50%

> 50%

So_unioll 99 lall go 1Sl 155 50 anitill Jiani o5 Jo
ey

s

Soanindl 9o lall o Sl o
Colail / ¢liadl juss

6_usiol] GlowVl
(6=l cmnny Jliadl Joww o) allosll j845

Saplo jolg> i
10-0%

11-50%
51-90%
91-100%

solaimall g ,ally ol kizwl

uo,&ll Eriano ploi ag>g logill bblas
Water stored in this tank is sufficient to irrigate 2-3 ropani (1
ropani = 508 sq.m.) land in one season.

e This technology can be enhanced by sharing the advantages of
this technology with large number of people.

e It is more sustainable and efficient than plastic-lined conservation
pond.
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e Good income can be achieved even from a small piece of land by
sales of vegetables in the dry season .

e These ponds are fed with rainwater and household kitchen
wastewater free from soap and detergent and from springs and
taps. The pond water was mainly used for micro irrigation
including drip irrigation and micro-sprinkler.

e It helps to promote the use of other water conserving techniques
like mulching when using the harvested water.

e |t has reduced the dependence on large scale water supply
schemes.

e How can they be sustained / enhanced? Harvest all possible
sources of water.
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e Soil cement tank is expensive for poor farmers. Subsidized cost for
poor farmers.

e |t is unsafe for small children. Protection structures should be
constructed.
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e Cement and sand rate is very expensive for poor farmers. Make it
available in the local market at a subsidized cost for poor farmers.

e The ponds attract insects, mainly mosquitoes, that cause disease;
and the ponds are unsafe for small children. Regularly clean the
pond and fence them.
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https://qcat.wocat.net/ar/wocat/technologies/view/technologies_5684/
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e |CIMOD International Centre for Integrated Mountain Development (ICIMOD) - JLuil

e Resilient Mountain Solutions Initiative, ICIMOD (RMS initiative)
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e |CIMOD (2018) Building Mountain Resilience: Solutions from the Hindu Kush Himalaya. Kathmandu: ICIMOD: ICIMOD

e SCWMC (2004) Soil Conservation and Watershed Management Measures and Low Cost Techniques. Kathmandu: Government of Nepal, Soil
Conservation and Watershed Management Component - Department of Soil Conservation and Watershed Management: DSCWM, Kathmandu
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e Namobuddha Municipality, Nepal Situation Analysis for Green Municipal Development, 2018:
https://gggi.org/site/assets/uploads/2018/07/GGGI_GMD-Assessment_Namobuddha.pdf

e Farmers in Kavre reaping benefits from soil cement tanks, 2021: https://www.icimod.org/article/farmers-in-kavre-reaping-the-benefits-of-soil-
cement-tanks/
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