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FOREWORD

Avalilability and redistribution of available wateassume prime
importance in the sustainable development of agions which if available
adequately can support intensive biotic populatidhe main difficulty
associated with water resource planning and managers due to inherent
degree of variability associated with rainfall, réfere rainwater harvesting
during rainy season and subsequent use in leaodpesin substantially reduce
the risk associated with activities requiring water

Rainwater Harvesting which is “Conscious collectamd storage of
rainwater to cater to the demands of water, famking, domestic & irrigation
purposes” meet about 35% demand of drinking watdraso of orchards in
hot arid zone through rainwater harvesting usimgaa

The improved tanka designs developed and demoedtiat Central
Arid Zone Research Institute (CAZRI) have got wideceptability in the
region. The designs have been replicated in langmbers by different
developmental agencies. An attempt has been matiesibulletin to cover all
aspects of rainwater harvesting through tankase Quiletin provides details
of designs and estimates for various sizes of tank@though written
primarily for Indian hot arid zone the bulletin calso be useful for other parts

of the globe having similar climatic conditions.
(%/A/

(N.V.PATIL)
Director
Place : Jodhpur
Date : 19 November, 2009
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1. INTRODUCTION

“Water is life”. Good quality potable water is blgal issue, particularly in the
developing world. With rapid growth in populationdaimproving living standards, the
pressure on available water resources is increasidgper capita availability of water
resources is decreasing day by day. The per cap#dability of water in India has
dropped from 5300 Hin the year 1955 to 2200°nn the 2000 compared to 7420 m
world and 3250 rhAsian average for the same. The overall natiavailability of
water may not pose a serious problem in near futowé there would be a severe
shortage of water in many regions of India paradyl in a state like Rajasthan.
Rajasthan is the largest state in Indian union (b®@%ountry’s total geographical area)
but it is the driest state in term of availabildlywater resources (1% of country’s total
surface water resources). The annual per capitizabiy of water in the state is 857
m® whichis much below the threshold value of 1708 considered for water stress
conditions. The rainfall in the state is low andieg significantly. There is a very rapid
and marked decrease in rainfall in the west of Alnavalli range making western
Rajasthan the most arid part of India. The avemgwial rainfall of the western arid
region is 317 mm and that of the rest of eastead®zan is 680 mm with an overall
average rainfall of 554 mm for the state. The ains highly variable at different
places and it is most erratic in the western hath requent spells of drought. The
coefficient of variation (CV) of rainfall varies tveeen 40 to 60%.

Surface water resources in arid part of Rajastharvary meager and majority
of population depends on groundwater extractionnteet their essential water
requirements. The source of drinking/municipalevaupply in most parts of the arid
Rajasthan is mostly groundwater or borehole ba%¥dh frequent droughts and
chronic water shortages in many areas, most pgaiean increasingly high price for
water, the poorer; especially women and childrenallg pay the highest price for
small quantity of water. They also expend more readofor fetching water from distant
sources; suffer more in terms of impaired healthmfrcontaminated or insufficient
water, and also lose more in diminished livelihoods

In absence of adequate surface and groundwateurcesy rainwater plays an
important role in the survival and livelihood oficazone dwellers. The rainwater, if
harvested appropriately, can be a reliable soufcevater for domestic and other
purposes. Rainwater harvesting is an ancient peeind has been prevalent for more
than 4000 years in many parts of the world. Raiewharvesting is the collection and
storage of rainwater from areas such as roofs #mel matural catchments. Rainwater
harvesting is a necessity in areas lacking any kidconventional, centralized
government supply system, and also in areas wieé guality fresh surface water or
groundwater is not available. If rainwater harvegtand its subsequent storage are



designed carefully, it is possible for a familyliee for years in areas with rainfall as
little as 100 mm per year. Over a period of 4 desarksearch ‘Central Arid Zone
Research Institute, Jodhpur’ has perfected thentdoby of rainwater harvesting for
different purposes.

2. RAINWATER HARVESTING

Rain is the principal source of water, which augteesoil moisture,
groundwater and surface flows. Agriculture andesalof other economic activities in
arid areas depend on rain. Rainfall in arid aisasf convective nature and usually
occurs for a shorter duration at very high intgnsgenerating high runoff in response
of even very little rainfall. Runoff can be veryghi particularly in urban areas where
buildings and roads forms good catchment for rumyefheration. The runoff from a
particular area depends on rainfall intensity aattloment characteristics like size,
shape, surface roughness, water absorbing capauityslope etc. Thus runoff from
any rainfall event for a particular area can bevested using Equation 1.

R=P*C*A.veieieieiee e (1)

Where R is runoff, P is rainfall, C is runoff ceilent. Runoff coefficient ‘C’ is
ratio of runoff to rainfall and varies from minimuaf O to maximum of 1 and A is the
catchment area. By taking appropriate units of Rn& A and selecting suitable runoff
coefficient ‘C’, runoff can be estimated.

2.1 Rainfall

The mean annual rainfall over the Indian hot aggion varies from more than
500 mm in the southeastern parts to less than X@0mihe northwestern and western
part of the arid region (Fig. 1). More than 85%tloé total annual rainfall is received
during the southwest monsoon season from July pweSer. The withdrawal phase
of monsoon start by middle of September in theeswmr western part and retreats by
the end of September.

The rainy season varies from maximum 50 days intbgtern part to 80 days in
the eastern part of arid Rajasthan. A small quand@irabout 7-10 percent of annual
rainfall is received during the winter season urtierinfluence of western disturbances.

Rainfall is low and erratic and the coefficient wdriation varies from 42
percent to little more than 64 percent. Long tetatistical analysis of rainfall data
indicates an asymmetric average storm intensitfileror the storms of short duration,
with the highest intensities falling in the firsiarp of the storm. The statistical
characteristics of high intensity and short duratire essentially independent of
location within the region.



A detailed statistical analysis of long term ralhflata of all districts of western
Rajasthan has been done to arrive at probableatiiof three levels of probability i.e.
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Fig. 1
50, 60 and 70% and presented in Table 1. As thieabibty of occurrence of rainfall
increases (or level of surety/certainty), the magie of minimum assured rainfall

decreases. Therefore, a balance between risk ¢¢astructure) and the probability/
certainty of rainfall is must for planning any raiater harvesting system (RWHS).



Rainfall at 60% probability is generally considersfe for designing any RWHS for
this region.

Table 1. Minimum assured rainfall at different Ipability for arid districts of

Rajasthan
District Probable rainfall equation | Correlation Rainfall (mm) at
coefficient | probability of
50% 60% 70%
Barmer R =-172.73 In (P) + 892.57 0.9779 216.8 .385 158.7
Bikaner R =-139.88 In (P) + 790.98  0.9552 2437 8.21| 196.7
Churu R =-142.53In (P) + 878.1§ 0.9570 3206 @94.272.6

Ganganagann R =-140.431In (P) + 754.77  0.9825 206479.8 | 158.1
Jaisalmer R =-124.541In (P) + 639.76  0.9765 206.583.8 | 164.6
Jalore R =-205.26 In (P) + 1128.7 0.9518 325.7 .288 256.6
Jodhpur R =-196.29 In (P) + 1078.2  0.9682 310.3 4.27| 244.3
Jhunhjunu R =-148.61In (P) + 937.36  0.8954 356.828.9 | 306.0
Nagaur R =-196.88In (P) + 1063.8 0.9649 293.6 .257227.3
Pali R =-214.62In (P) + 1201.60 0.9586 362|0 322.989.8
Sikar R =-207.82In (P) + 1207.2 0.9602 394/2 356.324.3

R= rainfall (mm) for probability (P) and In is na&lilogarithm

2.2 Catchment

Catchment is the place where raindrop first stilédter striking the catchment,
subsequent process is entirely dependent on therent physical and chemical
characteristics of the catchment. Physical charatts like surface roughness and
slope determine the flow of runoff while its texdliconstituents i.e. proportion of sand,
silt and clay determine the water absorbing capadithe catchment. Certain chemical
characteristics of catchment like presence of ligetis, pesticides on natural surface
determine the quality of runoff. The ratio of ruhtd rainfall is denoted by the runoff
coefficient (C) and is dependent on rainfall chteastics like intensity & duration and
physical and chemical characteristics of catchrasnmnentioned earlier. The shape of
given catchment also has a considerable influenagimoff. Roof surfaces of buildings
make the best catchment to generate runoff. Studieducted by CAZRI revealed that
roofs made of different lining materials such asrugated Gl sheet, stone slab, lime
concretion etc. can generate as high as 50 to 80ffr Of the most common roof
types the single pitch roof is the most appropriaterainwater harvesting, since the
entire roof area can be drained into a single guttethe lower side and one or two
down pipes can be provided depending on the arasedon three levels of probable
rainfall and three catchment characteristics repriesl by runoff coefficient (C),
catchment area (A) required for generation of 10@s (1 n7) of runoff (R) has been
calculated for all districts of western Rajasthdmble 2). For desired quantum of



runoff and existing catchment characteristics, tieeessary catchment area can be
calculated or with known catchment area, expeaiadff can be determined.

Table 2. Catchment area required for Lafirunoff (nf) at different rainfall probability

for three catchment conditions.
Catchment area required for T of runoff (nf)

District Rainfall at 50% P Rainfall at 60% P Rainfall at 76%
C-0.2| C-03| C-04| cC-0.27 C-0.3 C-04 C-02 G-Q. C-04
Barmer 23.10 15.40 11.50 27.00 18,00 1350 31.50 .021 15.80
Bikaner 20.50 13.7( 10.30 22.90 15.30 11.50 25.406.90 12.70
Churu 15.60 10.4( 7.80 17.00 11.80 8/50 18.30 12.209.20
Ganganagar 24.30 16.20 12.p0 27,80 18.50 1B.90 031.621.10 15.80
Jaisalmer 24.2( 16.10 12.10 27.20 18/10 13.60 30.4R0.30 15.20
Jalore 15.40Q 10.20 7.70 17.30 11,60 8,70 19.50 01B.0 9.70
Jodhpur 16.1Q 10.70 8.10 18.20 1210 9.10 20.50 6013. 10.20
Jhunjhunu 14.0( 9.40 7.0 15.20 10410 7.60 16.30 .9010 8.20
Nagaur 17.00 11.40 8.50 19.40 1290 9,70 22.00 01¢4.711.00
Pali 13.80 9.2(¢ 6.90 15.50 10.80 7.]70 17/30 11.50 .608
Sikar 12.70 8.5( 6.30 14.90 9.40 7.00 15/40 10.30 .70

C= 0.2 for untreated natural catchment; C= 0.3cfampacted natural catchment, C=0.4 for compacted
artificially treated catchment

2.3 Runoff Coefficient

The runoff coefficient (C) as mentioned aboveator of runoff to rainfall for
a given catchment and depends on rainfall and dtehment characteristics. Various
studies have been conducted by CAZRI and otheestimate the runoff percentage.
These studies suggest that the average run-offrggore from arid Rajasthan is
between 1 and 15 per cent of rainfall because wiahe terrain is sandy. However,
due to the spatial variations in rainfall and terrigype, deviations from this range are
expected. In less than 200 mm rainfall zone, theidantly interdunal area under
undisturbed conditions with adequate vegetatiorec@an generate 10 to 15 percent
runoff. The rocky/gravelly surfaces, on the othandh, can generate between 20 and 25
percent. In the 200 to 400 mm rainfall zone thermcatchments in the plains with
sandy loam to loamy sand can generate as much es4Dper cent runoff, although
the larger catchments can generate between 15 @Gmkrzent. The rocky/gravelly
surfaces in this zone can generate between 20 @mer8ent of rainfall as runoff. In
the more than 400 mm rainfall zone, the hills amcky uplands are able to generate 40
to 60 percent as runoff, while the alluvial andeotsandy plains can generate between
20 and 30 percent runoff. Runoff from a catchmemt be enhanced by improving the
catchment conditions.



3. TECHNIQUES FOR ENHANCEMENT OF RUNOFF

Catchment characteristics can be modified to tareextent for higher runoff
generation. The extent of modification depends lan ihvestment available and the
expected use of runoff water. In the area whereeti®eno source of water neither any
accessibility to alternative water sources, highédral investment is justified on long
term.

Simple earth smoothing and compaction helps inorgasunoff from catchment
areas. Success is generally greater on loam olladay soils. Care must be taken to
smooth the slope and/or the length of slope toelessnoff velocity and thereby
collecting more runoff.

Small amounts of sodium salts - particularly NaT&HCG; applied to desert soils
where vegetation has been removed- causes dispafsibe surface soil, reducing
infiltration and increases runoff. However, thispay of treatment requires a
minimum amount of expanding clays in the soil.

Removal of stones and boulder and unproductivetaéiga from catchment helps
in uninterrupted flow, enhances runoff to collentste.

Land shaping into roads and collection of watezhannels.

Sandy soils have low water holding capacity. Sprepdf clay blanket to the soil
surface reduces the infiltration and consequerttgkerates runoff.

Chemical treatments like wax, asphalt, bitumen bedtonite prevent downward
movement of water, which augments runoff.

4. COLLECTION/STORAGE OF HARVESTED RAINWATER

Rainwater harvesting/storage in an undergrouneértidbcally known a3anka

is an age old common practice of this region. Thepbe in the region by and large
reside in scattered settlementstaokais an important component of integrated rural
water supply system in western Rajasthan. The Kmswn tanka in this region was
constructed in year 1607 AD by Raja Sursinghji illege Vadi-ka Melan. Tanka was
so important that till year 1895 its constructiomsaconsidered as a very religious
service by the Kings and their people. Water framka was used for worship in the
temples. Almost all the forts and palaces werentatanka at strategic and secret
places for the army and others. Various typetankafrom rectangular to circular in
shape and capacity ranging from as small as 1@ lio 500,000 liters are prevalent
in this region. Every house generally had at least tanka for storage of rooftop
rainwater and water from other sources. Traditigngle number and size of tanka in
house used to be status symbol of a particuladyami



The availability of water in these tankas was ugualund the year for drinking
purposes for the whole family. The traditional domstion of tanka varies from simple
mud plaster to lime mortar, however wide variatibase been observed.

5. IMPROVED TANKA

Central Arid Zone Research Institute — Jodhpur @vdrdecades research has
perfected the technology tdinka construction for various types of users. CAZRI has
developed improved design dénka for capacity ranging from 5000 liters for
individual family to 600,000 liters for communitys@ The most common construction
material for improved tanka is stone masonry weément plaster and cement concrete.
However Ferro-cement and prefabricated PVC tanksatso used in some modern
buildings in urban areas. In improved design ok#aprovision has been made for silt
trap at inlet to control inflow of silt in flowingunoff. Construction procedure has been
improved for cost efficiency and longer life spafhe improved tanka design
developed and demonstrated by CAZRI has got wideance in the region. The
designs have been replicated in large numbers thgreit developmental agencies.
The number of improved tanka in different capacanges constructed in the region
are 11,469 with a total storage capacity of 4,7%,20bic meters and are sufficient to
meet the drinking and cooking water requirements dopopulation of 1,32,000
throughout the year. Detailed design, drawing astadmates for different capacities of
tanka have been presented at the end of bullatidifect use and reference.

5.1 Capacity of Tanka

Capacity of tanka is dependent on the need ofiddal family or community,
purpose of harvested water and the capital availdl the investment. The designed
capacity must match with the available runoff asmested above by the equation 1.
For individual family water requirement can be waatkout considering the family size,
daily water requirement and time period using Eiqua2.

Where V is volume or Capacity ¢énka N is number of persons dependent
on tanka Q is daily water requirement and T is number @y« for which
water is required. Daily minimum water requiremeht person varies from 7 liters to
10 liters depending upon the season and work stheksitional requirement of water
for other purposes like animals (about 40 liters gigey) and raising small nursery etc.
can be worked out using Equation 2 separately atadl tapacity can be estimated by
adding all individual water requirements. The tatapacity should be multiplied by a
factor of 1.1 taking in to consideration of evapimna and seepage losses if any to
arrive at final capacity ainka



A tankaof 21 n? capacity is sufficient to meet the drinking wateguirement of a
family of 6 persons for whole the year. CAZRI l@mistructed many sudankasin
different villages of arid Rajasthan for meetingnking water requirements of

individual families. A bigger tanka of 50 *rctan be constructed for domestic and
livestock requirement of 6-7 animals or a smallseuny of 200 plants for round the year.

A community Tanka of 100 for 200 ni capacity can be constructed to cater the

demand of a group of 5-6 families.

5.2 Design of Tanka

Once the capacity dankais decided, its shape and other dimensions can be

worked out. Evaporation losses are highetaimkaswith wider opening and shallow
depth but are more stable and easy to construetekter cost to cover the opening of

such tanka is more. On the other hand narrow ogetanka with deeper depth causes

less evaporation but needs extra strengths in noftw stability in terms of material
and cost of excavation is high at deeper depthrefbiee, opening and depth of tanka
should be optimized for minimum evaporation lossd atonstruction cost. For

circular tanka, depth and diameter should ideadlyelgual and can be calculated by

using Equation 3.
D=(1.27xV)>® (3)

Where D is the diameter as well as depth in metrsV is capacity in cubic
meters.

Table 3. Diameter (= depth) for circular tankaddferent capacities

For designing rectangular tanka, two dimensiongitifer length, width or depth are
first decided on the basis of local site conditians third dimension is calculated using
Equation 4.

Where L, B, H and V are length (m), Width (m), trepm) and Volume (1)
respectively. For known volume (V) and two pre-ded dimensions of length, width
or depth, third unknown dimension can be workedusirnng Equation 4.

C"’(‘gi)c'ty 1| 5| 10| 15| 20| 25| 30 35 40 45 50 100 200 300
Diameter i | J L
(m) 1.08| 1.85 2.33 2.67| 2.94| 3.17 337 354 3.71 3.85 3/99 503 6.325



5.3 Construction of Tanka

Tanka should be constructed at appropriate ditainwater is to be collected
from rooftop, its location should be near to thacel of intended use. If rainwater is to
be collected from natural catchment then tanka Ishioe constructed at one side of the
depression area for maximum runoff and safe didpdsexcess water. In the arid area
of western Rajasthan, a murrum layer is observesinsurface strata at many places.
Special care is needed when tanka is to be comstret such sites. Murrum has a
tendency of swelling after getting some moisturel aauses cracks especially in
sidewalls. To avoid these cracks, the surroundingvliole tanka should have 5 cm
thick envelope of sand around sidewalls. In casesarhe leakage from sidewall,
the sand envelope of 5 cm thickness will absorlptiessure exerted by the swelling of
murrum around sidewalls and will prevent the craicksidewalls. Circular tanka is
more economical in comparison to rectangudenka for the same capacity in term of
cost of materials. Moreover a rectangular tankathasendency to develop cracks in
the four corners due to uneven distribution of pues whereas in circular tanka
pressure distribution is even thus there are Ieaaaes of cracks in sidewalls. Cement
concrete is preferred over masonry constructiontdumst and life span especially for
tankas of larger capacity i.e. 100000 liters or endtowever, masonry construction is
equally good for small capacity tanka and does majuire trained workers for
construction as in case of cement concrete.

6. MATERIALS AND METHODS FOR CONSTRUCTION OF TANKA

It is imperative to first create favorable sitenddions for good quality work.

This means that the place where the mortar is tmiged should be clean, flat, smooth
and large enough. If possible, some flat metal tshglgould be laid on the ground. If
the working ground is only a soil surface, it mbst swept. If the soil surface is not
hard, it is possible to prepare an area with stahgiay. The working area must be
clean before the mixing of the sand and cementstan. Likewise, it is necessary for
all material to be  on site before the preparatf plaster is started. All material not
only means the sand, cement and water for theegpotir, but also all curing agents and
tools.

6.1 Tools and laborers

Tools must be clean and free of old mortar; thée @pplies for all buckets to be
used. If some sort of scaffold is needed, it mestried out before the work starts. It
must always be remembered that once the plastefimgstructure has started, there
must be no break until the first coat is finish@dganizing the job is also important to
achieve smooth hand-in-hand working.



6.2 Sand

The sand to be used should be clean and well dradés means having grains
of many sizes, but 90% should still pass throughogquito wire sieve. Sand must be
clean, because like water it may have some imparifnat weaken the cement bond,
such as clay, silt and organic matter. Dirty saad be washed by repeatedly rinsing
with water. Rub a moist handful of sand betweeunr ymalms. Suitable sand will leave
hands only slightly dirty.

6.3 Water

Clay, silt, salt, mica or organic matter as will@stain invisible chemicals in
the water, weaken concrete and ferro-cement. Wadeiis fit for drinking is usually fit
for mixing cement mortar. The quality of unknowntaracan be tested by comparing it
with water known to be good.

6.4 Cement

Cement bonds and harden in the presence of waterefore careful storage is
imperative to avoid moisture reaching cement befise The bags of cement should be
stored in a closely packed pile, no more than t@gsthigh. The pile should be on a
raised platform in a room with little air circulati. In rooms with open windows and
doors, the pile should be covered with plastic 8hge

6.5 Mixing of mortar

The correct method of measuring the different aggpes of concrete or cement
mortar is to weigh them, but this is not possililenast sites. The commoner way is to
measure the volume. Although this is not a preamsthod, it is efficient enough if
performed carefully. Measuring by the shovelfulnist acceptable since this is too
inaccurate. Measuring must be done with bucketsamden boxes, all of equal size. A
1:3 mixture means three measurements of sifted gaotie measurement of cement.
These two dry components have to be mixed by shaye pile of sand with the
required amount of cement added from one sideeofitixing platform to the other and
then back. This procedure has to be repeated mestuntil the dry mixture is of equal
color.

6.6 Curing

It must be realized that as little water as poss#itiould be used for mixing, but
the use of water should be generous for curing. €b¢nplaster, ferro-cement and
concrete should be kept wet for at least 28 daggembeing allowed to dry since the
process of hardening will stop as soon as the miottancrete dries. If waterproof
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plaster has to be achieved, the material must pewet for one year. But even after a
year cement plaster should not be allowed to diyRémember curing is as important
as material and mixing the right composition of tapor concrete.

7. REPAIR AND MAINTENANCE OF TANKA

Repairing a tanka is easy but should not encoutageal work. If the structure
is finished and cured as described, then no leaksikeely to occur. Small leaks which
create only a wet stain need not be attended riog ghey will close after some time.
Only leaks where water flows out have to be repaifiéhe major problem is not the
repair work as such, but the fact that leaks uguahnot be identified until the tanka is
filled. As mentioned, curing after the structurefirished as well as while it is still
under construction is just as important as theiuaf craftsmanship and material.
This will not only preserve the structure, makingieg unnecessary, but also furnish
immediate evidence of any leaks. If there is nofedli some days after the structure is
finished, and the necessary amount of water isamailable, a minimum filling of 100
mm is a must irrespective of whether it is of magamr a cement concrete structure.
This water serves as a long-term curing agent aiidkeep the plaster moist. In
addition, especially in hot arid climates, the stimwe must be covered on all sides such
a way that the moisture of the mortar cannot e\atpor

Experience shows that negligence is often founcbiftractors are employed.
The reason lies in the time factor where proféxpected. It is therefore better to stop
the work entirely and employ another contractomtia allow an ill-prepared job to
start. It should also be realized that leakingracking tanks give the whole technology
a bad reputation. This is especially important lh those places with no prior
experience. Leaking storage tank can discrediRtia water harvesting system.

A properly constructed tanka serves for around 88ry if maintained. Its
maintenance includes; keeping catchments clearclaad of moss, lichen, debris and
leaves; cutting back trees and branches that ongrhaofs; cleaning of tanka inlets
and screens every 3—4 months; disinfecting theatahlcontamination is apparent,
inspecting tanka annually and cleaning them outeifessary and; testing the water
periodically.

8. QUALITY OF COLLECTED RAINWATER

The cleanest water is always that which fallslfréeom the sky. The natural
water cycle is very efficient in screening out @ninants that are normally found in
ground water and other sources. Rainwater doesame in contact with the soil, and
so it does not contain contaminants such as harpafctieria, dissolved salts, minerals
or heavy metals. Rainwater is healthy and is safewso, among other things, you will
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use less soap. Roof-collected rainwater can be safdeand potable by adopting some
simple measures such as cleaning of rainwater ggosdructure and catchment,
diversion of first flush and coarse rainwater fdteThe quality of rainwater further
improves with time after the rain, mainly due talisgentation and bacteria die-off. It
takes an average of 3.5 to 4 days to achieve ar@@¥ction inE.Coli numbers. It has
been proved that people drinking tank rainwaterasilewer risk of many diseases than
those drinking public mains water.

9. SUMMARY OF STEPS FOR DESIGN AND CONSTRUCTION OF TANKA

1. Estimate domestic water requirement of a familyedasn 7-10 liters of water
per day per person.

2. Estimate water requirement for livestock (40 litpes day per animal).

3. Estimate other water requirements like nurseryingisr life saving irrigation
to nearby plants based on the number of plants amtage daily water
requirement of individual plant /tree species.

4. Determine total daily water requirement by addingtev requirement as
estimated above for domestic, livestock and otleeds.

5. Determine annual water requirement by multiplyirtge ttotal daily water
requirement as estimated above by 365 or no. of day which water is
required.

6. Estimate Tanka Capacity by multiplying annual wagjuirement as estimated
above by a factor of 1.1 to take into account tlmssple seepage and
evaporation losses.

7. If tanka capacity as estimated above is in liteletermine tanka capacity in
cubic meter by dividing tanka capacity by 1000.

8. Determine annual rainfall at 60% probability fostlict particular using Table 1.

9. Select suitable area preferably at lower side etifif it is to be constructed in
field or near to the intended use.

10.Determine catchment area needed for 1 mrunoff based on catchment
conditions using Table 2.

11.Determine total catchment area by multiplying thgacity of the tanka to the
catchment area as determined above fof tumoff.

12



12. Ascertain whether required catchment area as estilrebove is available or
not. If not, reduce the tanka capacity or imprdwe ¢atchment conditions.

13.For circular tanka, depth (or diameter) can by mieteed by D = (1.27 x \B™*
where D is diameter as well as depth in meters\aisdcapacity in cubic meters
or use Table 3.

14.For rectangular tanka, decide any two dimensiom® fiength, width and depth
and determine the remaining third dimension by gigie equation V =L x B x
H where L, B, H and V are length (m), Width (m)ptte(m) and Volume (i
respectively.

15.Above calculated dimensions are inner dimensiontanka. Add appropriate
guantities keeping in view the construction tyge masonry or cement concrete.
Add extra allowance of 5-10 cm for filling sand etope around tanka.

16. First step for construction of tanka is excavat@snper dimensions determined
above. Excavated sand should not be dumped far asvagme can be used for
preparation of catchment.

17.Construction details for 5 to 300°roapacity tankas are given at the end of this
bulletin; same can be used as guidelines for coectstn. Local minor variation
within limit is acceptable as per site specificaee

18.Good quality construction material should be usedexact proportion and
construction should be thoroughly supervised bgsponsible person.

19. After construction, curing is very important foretstrength and lifespan of the
structure.

20.For proper maintenance of tanka, some quantityaiemwshould always remain
in the tanka.

21.Tanka catchment should be properly cleaned atleast in year before
monsoon.

22.Tanka should be desilted atleast once in a yeardaionsoon.
23.Tanka should be covered from top for the safetyenmhomy of water.

24.Whenever there is any doubt on quality of watershibuld be checked by
nearest water quality testing centre and acteds@enadvice.

25. A good tanka is a wealth for generations; its wateyuld be used economically.

13
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Estimate for 5000 Liters capacity Tanka (Cement Cocrete)

S.N. Description Quantity Estimation Quantity Rate (%OSS;
1. Earth work for excavation in hard
soil for harvesting tank
(@) GLto1.5m 1x3.14x (LO)x 1.5 471 | 99.00|  466.29
(b) 1.5 mto 2.15 m 1x3.14x (1.0)x 0.65 2.04m | 109.00] 222.36
2. Cement concrete (1:4:8) with 40
mm nominal size aggregates for
bottom 1x3.14 x (1.0% 0.15 0.471ni | 1455.00 685.3(
3. Cement concrete(1:3:6) with 20
mm nominal size aggregates (1p0
mm)
(a) Sidewalls 3.14 x 1.90 x 2.00 x0.10 1.19 ni
(b) Around for masonry 3.14x2.20x0.20x0.10  0.14n}
(©) silt trap 0.6 x 0.9 x 0.10 0.05
Total 1.38 i | 3552.00 4901.76
4. Course Rubble stone masonary| in
cement mortar (1:6) at GL
(a) Sidewalls 3.14x2.10 x 0.30 x0.65 1.29 mi
(b) silt trap 1.50 x 0.30 x 0.3( 0.14 i
Total 1.43nf | 1324.00| 1893.32
5. Roofing with stone slabs including
jointing with cement mortar (1:3)
1x3.14 x (1.20) 452 nf | 808.00 3652.16
6. Cement plaster (1:4) - 25 mm thick
(a) Side and parapet wall 3.14x1.80 x (2.35+0.45)  15.83
(b) Tanka bottom 3.14 x (0.90% 2.54 nt
(c) Rooftop 3.14 x (1.20% 452 nt
(d) Silt trap Sidewall 1.80 x 0.50 0.90 nf
(e) Bottom 0.60 x0.30 0.18 nf
Total 23.97 M 98.00 2349.06
7. Providing inlet and outlet (30 x 45
cm) with frame made of angle irgn
(30 x 30 x 4 mm) and weld mesh
(25 mm cross) 2 Nos. 2 Nos. 200.00 400.
8. Openable door/lid (45 x 45 cm) for
drawl of water made of angle irgn
frame and MS sheet 1 No. 1 No.| 400.00 400.
Total Rs. | 14970.25
or Say Rs.| 15000.00
Cost per liter Rs. 3.0

Note: The rates are based on PWD BSR wf.€16 January 2008 applicable to Jodhpur district
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Estimate for 5000 Liters capacity Tanka (Masonry)

S.N. Description Quantity Estimation Quantity (ngsti E-I;OSS;
1. Earthwork excavation in hard soil for Tanka
(& G.L.tol5m
(b) 1.5mto2.15m 3.14 x (1.2§x1.5 6.78n7 | 101.00| 684.78
3.14 x (1.2§x 0.65 2.94nt | 111.00| 326.34
2. Cement concrete foundation (1:4:8) wijth
40 mm size nominal size aggregate
(a) Tanka 3.14 x (1.20)2 x 0.15 0.68 n?
(b) Silttrap 1.20 x 0.90 x 0.15 0.16 ni
Total 0.84 ni | 1455.00| 1222.20
3. Coarse rubble masonry for side walls|in
cement mortar (1:6)
(a) Side walls 3.14 x 2.10 x 0.30 x 2.35 4.65nt
(b) Silttrap (0.60 + 0.90) x 0.30 x0.30 0.135
Total 478 ni | 1324.00| 6328.72
4. Providing & fixing ashlar lintels and bed
plates, 15 cm thick for inlet and outlet 2 x0.90 x 0.30 x 0.11 0.080 ni | 1784.00 142.72
5. Course rubble facing
(&) I Sort 3.14x1.80x 2.35 13.28 i | 135.00| 1792.80
(b) 1l Sort 3.14 x2.40 x 2.35 17.71 96.00| 1700.16
6. Stone slab roofing 100 mm thick 3.14 x (1.20) 452 M 808.00 3652.16
7. Cement plaster (1:4) 25 mm thick
(a) Side walls (Inside) 3.14 x 1.80 x 2.34 13.28 M
(b) On parapet (outside) 3.14 x 2.40 x 0.5( 3.768 M
(c) Silt trap- sides 1.8 x0.50 0.90 nt
(d) Silt trap- bottom 0.60 x 0.30 0.18 nt
Total 18.13 M 98.00| 1776.74
8. 25 mm thick Cement concrete flooring
(1:2:4) with 12.5 mm aggregate
(@) Tanka bottom 3.14 x (0.90) 2.54 nt
(b) Top of tanka roofing 3.14 x (1.209 4.52 nf
Total 7.06 nt 106.00 748.36
9. Providing inlet/outlet (45 x 20 cm) made pf
angle iron frame 25 x 25 x 4 mm and weld
mesh jali 25 x 25 mm cross 2 Nos. 2 Nos. 200.00 400.Q
10. | Providing and fixing openable door/lid on
roofing for drawl of water (45 cm x 45 cm)
made of angle iron frame 35 x 35 x 3 mm
and iron sheet 11 gauge 1 No. 1 No. 400.00 400.0
GRAND TOTAL |[19174.98
or Say Rs.| 19500.00
Cost per liter Rs. 3.90

Note: The rates are based on PWD BSRexf. 16 January 2008 applicable to Jodhpur district
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Estimate for 21,000 Liters capacity Tanka (Masonry)

S.N Description Quantity Estimation Quantity Rate @st (Rs.)
1. Earthwork excavation in hard soil for
Tanka
(@) G.L.tol5m 3.14 x (1.8}x1.50 1526 mi | 101.00 1541.26
(b) 1.5mto3.0m 3.14 x (1.8}x1.50 1526 mi | 111.00 1693.86
(c) 3.0mto3.2m 3.14 x (1.8§x0.20 02.03nf | 121.00 245.63
(d) Foundation 3.14 x3.30x0.60x0.3 01.87 m | 121.00 226.27
2. Cement concrete foundation (1:4:8) wjth
40 mm size nominal size aggregate
(@) Tanka 3.14 x3.3x0.60x0.3 1.87 nt
(b) Silt trap 2x1.20x0.90 x 0.1% 0.32m
Total 2.19nf | 1455.00|  3186.45
3. Coarse rubble masonry for side walls|in
cement mortar (1:6)
(a) Side walls 3.14 x 3.30 x 0.30 x 3.80 11.81 i
(b) Silt trap 2x3.0x0.30x0.30 0.54 n?
Total 12.35m | 1324.00| 16351.40
4. Providing & fixing ashlar lintels and bgd
plates, 15 cm thick for inlet and outlet 3x0.75x0.30 x 0.11 0.101 ni | 1784.00 180.18
5. Course rubble facing
(@) 1Sort 3.14 x 3.00 x (3.8+0.60 41.45n3 | 135.00 5595.75
(b) 1l Sort 3.14 x 3.00 x 3.2@ 30.14 } 96.00 2893.44
6. Stone slab roofing 100 mm thick 3.14x(1%8p) 10.17mM | 808.00 8217.34
7. Cement concrete bed (1:3:6) with 20 mm
size aggregate at bottom 3.14 x (1.509x 0.15 1.06 nt | 3552.00 3765.12
8. 50 mm thick Cement concrete floor
(1:2:4)finished with 20 mm size aggreggate 3.14 x (1.509 07.06 M | 149.00 1051.94
9. Cement plaster (1:4) 25 mm thick
(a) Side walls (Inside) 3.14 x 3.00 x 3.6( 33.92 M
(b) Silt trap- sides 2x0.8x0.3 0.48 nt
(c) Silt trap- bottom 2x0.6x0.3 0.36 nf
Total 34.76 98.00 3406.48
10. | Cement pointing (1:3) on parapet 3.14 x 3.6600. 6.78 M 80.00 542.40
11. 100 mm thick Cement concrete
protection floor (1:5:10) with 40 mm
normal size aggregate 3.14 x 4.20 x 0.60 x 0.10 0.791 i | 1303.00 1030.67
12. | 25 mm thick Cement concrete flooring
(1:2:4) with 12.5 mm aggregate
(@) Tanka protection floor 3.14 x 4.20 x 0.60 7.91 nt
(b) Top of tanka roofing 3.14 x (1.90 11.33 M
Total 19.24 M | 106.00 2039.44
13. Providing inlet/outlet (45 x 45 cm) maxe
of angle iron frame 25 x 25 x 4 mm and
weld mesh jali 25 x 25 mm cross 3 Nos. 3 Nos.| 300.0 900.0
14. Providing and fixing openable door/ljd
on roofing for drawl of water (60 cm X
45 cm) made of angle iron frame 35 x 35
x 3 mm and iron sheet 11 gauge One One| 600.0( 600.0
GRAND TOTAL Rs. 53467.65
or say Rs. 54000.0Q
Cost per liter Rs. 2.57

Note: The rates are based on PWD BSReaf. 16 January 2008 applicable to Jodhpur district

19



20



Estimate for 25000 Liters capacity Tanka (Gment Concrete-
Capsule shaped)
S.N. Description Quantity Estimation Quantity Rate (CROSS;
1. Earth work for excavation in hard
soil for harvesting tank
G.Ltol5m
(a) Both ends 1x3.14x (1.27%)x 15| 7.65nt
(b) Middle 1.5 m to 3.0 m 1x240x1.80x15 6.48ni
Total | 14.13 rr:;? 99.00| 1398.87
1x2.40x1.80x 1.5 6.48
(8) Both ends 1x3.14x(L278x 15| 7.65n
(b) Middle Total | 14.13nm| 109.00| 1540.17
2. Cement concrete (1:4:8) with 40
mm nominal size aggregates for
bottom-100 mm thick
(a) Both ends 1x3.14x(1.3%x0.1| 0.530n]
(b) Middle 1x2.70x1.80x0.1 0.486 m
Total 1.02 nf | 1455.00, 1481.1(
3. Cement concrete(1:2:4) with 20
mm nominal size aggregates for
bottom and side walls (75 mm)
Floor
(a) Both ends 3.14 x (1.25 4,52 nt
(b) Middle Side Walls 1.80x 240  4.32nf
(a) Both ends 3.14x2.40x2.85 21.48mM
: 2x1.80x2.85 10.26 M
(b) middle Total | 40.58 M
or 40.58¢ 0.075| 3.0435 i | 2066.00| 6287.87
4. Course Rubble stone masonary| in
cement mortar (1:6) at GL
for periphery wall
(a) Both ends 3.14x2.70x 0.30 x0.90  2.29 i
(b) Middle 2x1.80x0.30x0.90 0.97 ni
Total | 3.26n? | 1324.00| 4316.24
5. Roofing with stone slabs including
jointing with cement mortar (1:3)
(a) Both ends 1x3.14x(1.5)| 7.065m
(b) Middle 1x1.80 x 3.0 54 n‘?
Total| 12.46ni| 808.00| 10067.68
6. Cement plaster (1:4)- 25 mm
thick
Side and parapet wall
(a) Middle 2x1.80x4.10 14.76 m
(b) Both ends 1x 3.14 x 2.40 x 4.10 30.89
Total | 45.65m | 98.00| 4473.70
7. Providing inlet and outlet (60 x 45
cm) with frame made of angle irgn
(30 x 30 x 4 mm) and weld mesh
(25 mm cross) 2 Nos. 2 Nos. 300 600.(
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8. Providing apron around tanka
Cement concrete apron 100 mm
thick under layer (1:5:10) with 40
mm nominal size aggregate
(a) Both ends 1x3.14x3.60 x0.60 x 0.10 0.678
(b) Middle 2x1.80x0.60x0.10 0.216 m
Total | 0.894n | 1303.00| 1164.8¢
9. Cement concrete flooring (1:2:4)
40 mm thick with 20 mm nomingl
size aggregates
Top floor roof
(a) Both ends 1x3.14x (1.5 | 7.065m
(b) Middle Apl’OI’l 1x1.80 x 3.0 54 n‘?
(2) Both ends 1x3.14x3.60x0.60 6.78m
(b) middle 2x1.80x0.60 2.16 nf
Total | 21.41ni| 140.00| 2997.40
10. | Openable door/lid (60 x 60 cm) for
drawl of water made of angle irgn
frame and MS sheet 1 No. 1 No. 600.0d 600.D
11. | Catchment
Making catchment of 400
putting murrum layer of 15 cm
thick, spreaded over whole
catchment — water and compacting
with rammer- including necessary
soil work for making 4% uniforn
slope 400 nf 400 nf 15.00| 6000.0Q
Total | 40927.91
or Say | 41000.00
Cost per liter Rs. 1.64
Note: The rates are based on PWD BSR wf.€16 January 2008 applicable to Jodhpur district
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Estimate for 50000 Liters capacity Tanka (Masonry

S.N. Description Quantity Estimation Quantity Rate (%OSS;
1. Earthwork excavation in hard soil for
Tanka
(@ G.L.tol5m 3.14 x (2.15x1.5 2177 m 101.00| 2198.77
(b) 1.5mto3.0m 3.14 x (2.15)x1.5 2177 m 111.00| 2416.47
(c) 3.0mto45m 3.14 x (2.15)x1.5 2177 m 121.00| 2634.17
(d) 45mto4.95 3.14 x (2.15)x0.45 6.53 m3 131.00 855.43
(e) Foundation 3.14 x 4.00 x 0.60 x 0.30 2.26 i 131.00 296.06
Total 8400.90
2. Cement concrete foundation (1:4:8) wijth
40 mm size nominal size aggregate
(@) Tanka
(b) Silt trap 3.14 x 4.00 x 0.60 x 0.30 2.26
3.14 x5.80x 0.90 x 0.10 1.64 i
Total 3.90 n? | 1455.00| 5674.50
3. Coarse rubble masonry for side walls|in
cement mortar (1:6)
(a) Side walls 3.14x4.00x0.30 x5.55 20.91 ni
(b) Silt trap 2x 3.14x 5.80 x 0.30x0.30  03.28 mi
Total 2419 m | 1324.00| 32027.56
4. Providing & fixing ashlar stone
(a) Lintel and bedplate 4x 0.90 x 0.30 x 0.15 0.16 i
(b) Pats 1 x 3.00 x 0.30 x 0.3( 0.27 m
Total 0.43ni | 1784.00| 767.12
5. Course rubble facing
(c) ISort 3.14x3.70x555 64.48mM 135.00| 8704.80
(d) Il Sort 3.14x4.30x4.95 66.83m 96.00| 6415.68
6. Stone slab roofing 100 mm thick 3.14x (221p) 1451 m 808.00| 11724.04
7. Cement concrete bed (1:3:6) with 20 mm
size aggregate at bottom 3.14 x (1.85)x 0.15 1.61nf | 3552.00| 5718.72
8. 50 mm thick Cement concrete flooring
(1:2:4) finished with 20 mm size
aggregate 3.14x(1.85 | 10.75 M 149.00| 1601.75
9. Cement plaster (1:4) 25 mm thick
(a) Side walls (Inside) 3.14x3.70x5.29  60.99 n
(b) Silt trap- sides & bottom 3.14x6.10x1.20 22.98n
Total 83.97 M 98.00| 8229.06
10. Cement pointing (1:3) on parapet 3.14 x 4.8060 8.10 80.00 648.00
11. 100 mm thick Cement concrete
protection floor (1:5:10) with 40 mm
normal size aggregate 3.14x4.90x0.60x0.10 0.92 1303.00| 1198.76
12. 25 mm thick Cement concrete flooring
(1:2:4) with 12.5 mm aggregate
(c) Tanka protection floor 3.14 x 4.90 x 0.60 09.23 M
(d) Top of tanka roofing 3.14 x (2.209 15.19 M
Total 24.42 M 106.00| 2588.52
13. Providing inlet/outlet (60 x 45 cm) ma:ﬂe
of angle iron frame 25 x 25 x 4 mm and
weld mesh jali 25 x 25 mm cross 2 Nos. 2 Nos. 300.00 600.00
14. Providing and fixing openable door/ljd
on roofing for drawl of water (60 cm Kk
60 cm) made of angle iron frame 35 x B5

24



x 3 mm and iron sheet 11 gauge

1N

0.

1 No. 600.00 00.08

GRAND TOTAL |94899.45
Say Rs. 95000
Cost per liter Rs. 1.90

Note: The rates are based on PWD BSR w.e.f. 16 Jaary 2008 applicable to Jodhpur district
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Estimate for 50000 Liters capacity Tanka (Cement Qacrete)

S.N. Description Quantity Estimation Quantity &ast? Cost (Rs.)
1. Earth work for excavation in hand
soil for harvesting tank
(& GLtol5m
() 1.5mt03.0m 1x3.14 x (2.18)x 1.50 21.77 i 99 | 2155.23
(©) 3.0mto4.25m 1x3.14 x (2.15)x 1.50 21.77 M 109 | 2372.93
1x3.14 x (2.15)x 1.25 18.14 m 119 | 2158.66
2. Cement concrete (1:5:10) with 40
mm nominal size aggregates fpr
bottom 1x3.14 x (2.15X 0.15 218 A 1303| 284054
3. Cement concrete(1:3:6) with 20 mm
nominal size aggregates (100 mm), 3.14 x 4.15 x 0.15 x4.0 07.82 m
(@) Sidewalls 3.14 x (2.15)x 0.10 0.145 m
(b) Bottom 3.14x4.50x0.20x0.1(¢ 0.282 i
(c) Around Tanka 2x 1.20 x 0.90 x 0.1 0.216 ni
(d) Silt trap Total 8.46 nt 3552| 30049.92
4. Course Rubble stone masonary|in
cement mortar (1:6) at GL 3.14x4.30 x 0.30 x0.9( 3.65n?
(&) Sidewalls 2x3.00x 0.30 x 0.3d 0.54 n?
(b) Silt trap Total 4.19 nt 1324 5547.56
5. Roofing with stone slabs including
jointing with cement mortar (1:3)
1x3.14 x (2.30) 16.61 808 | 13420.88
6. Cement plaster (1:4) — 25 mm thic
(a) Side and parapet 3.14 x (2.03 x (4.60+1.00) 70.34 8
(b) Silttrap Sidewall 2x1.50x0.30 0.90 nt
(c) Silt trap bottom 2x 0.60 x0.30 0.36 nt
(d) Silt trap top 2x 3.0x0.30 1.80 nt
Total 73.40 M 98 7193.2
7. Cement concrete flooring (1:2:4) 25
mm thick with 12.5 mm aggregateg 3.14 x (2.00) 12.56 M
(a) Tanka bottom 3.14 x (2.30¥ 16.61
(b) Tanka Top Total 29.17 M 106 3092.02
8. Providing inlet and outlet (60 x 45
cm) with frame made of angle irgn
(30 x 30 x 4 mm) and weld mesh
(25 mm cross) 3 Nos. 3 Nos. 20( 600.0
9. Openable door/lid (60 x 60 cm) for
drawl of water made of angle irgn
frame and MS sheet 1 No. 1 No. 800, 800.0
Total 70230.94
or Say Rs. 70500.0d
Cost per liter Rs. 1.41

Note: The rates are based on PWD BSR w.e.f. 16 Jany&008 applicable to Jodhpur district
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Estimate for 100000 Liters capacity Tanka (Masonry)

S.N Description Quantity Estimation Quantity Rate (CI;OSS;
Earthwork excavation in harnd
soil for Tanka
(@) G.L.to1.5m 3.14 x (3.0§x1.5 4239 | 101.00| 4281.39
(b) 1.5mto3.0m 3.14 x (3.0jx1.5 42.39m | 111.00| 4705.29
(c) 3.0mto4.5m 3.14 x (3.0jx1.5 4239m | 121.00| 5129.19
(d) Foundation 3.14x560x0.75x0.30 03.95ni | 131.00| 0517.45
2. Cement concrete foundatign
(1:4:8) with 40 mm sizg
nominal size aggregate
(a) Tanka 3.14 x5.60 x 0.75 x 0.3D 3.95 nt
(b) Silttrap 3.00 x 1.50 x 0.90 x 0.16 0.61 n?
Total 456 ni | 1455.00/ 6634.80
3. Coarse rubble masonry for sige
walls in cement mortar (1:6)
(a) Side walls 3.14x5.60 x 0.40 x 4.95 34.81 ni
(b) Silttrap 2.00x3.90x0.30x0.30  00.70
Total 35.51 i | 1324.00] 47015.24
4, Providing & fixing ashla
lintels and bed plates, 15 cm
thick for inlet and outlet 6.0 x0.90 x 0.30 x 0.15  0.243 ni | 1784.00 433.51
5. Course rubble facing
(&) | Sort 3.14 x 3.00 x 6.11 57.93nmi | 135.00| 7820.55
(b) Il Sort 3.14 x 3.60 x 4.35 49.17 96.00| 4720.32
6. RSJ 150 x 200 mm 16.5 6 Rm 53.62 Kg| 33.00| 10616.76
Kg/Rft /Rm /Kg
7. Stone slab roofing 100 mm
thick 3.14 x (3.0j 28.26 i | 808.00| 22834.08
8. Cement concrete bed (1:3:6)
with 20 mm size aggregate gt
bottom 3.14x (2.603x 0.15|  3.183 ni | 3552.00| 11306.02
9. 50 mm thick Cement concrefe
flooring (1:2:4) finished with
20 mm size aggregate 3.14x (2603 | 21.22 M| 149.00| 3161.78
10. | Cement plaster (1:4) 25 mm
thick 3.14 x 5.20 x 5.34 87.35 M
(a) Side walls (Inside) 3.14 x 6.00 x 0.75 14.13 i
(b) On parapet (outside) 3x2.70x0.30 02.43 M
(c) Silt trap- sides 3x0.90x0.45 01.21m
(d) Silt trap- bottom Total | 105.12mM | 98.00| 10301.76
11. | 100 mm thick Cement concrete
protection floor (1:5:10) with
40 mm normal size aggregate 3.14 x 7.00 x 1.00 x 0.1002.20 nd 1303.00| 2866.60
12. | 25 mm thick Cement concrete
flooring (1:2:4) with 12.5 mm
aggregate 3.14 x 7.00 x 1.00 21.98 nf
(e) Tanka protection floo 3.14 x (3.03 | 28.26
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(f) Top of tanka roofing Tota] 50.24°m 106.00]  5325.44

13. | Providing inlet/outlet (60 x 4
cm) made of angle iron fram
25 x 25 x 4 mm and weld meg
jali 25 x 25 mm cross 4 Nos. | 4 Nos. 300.00 1200.00

:erU'

14. | Providing and fixing openable
door/lid on roofing for drawl
of water (60 cm x 60 cm) mad
of angle iron frame 35 x 35 x
mm and iron sheet 11 gauge

W o

1 No.| 1 No. 600.00 600.00

GRAND TOTAL [149470.18

Say Rs.| 150000.00

Cost per liter Rs. 1.50

Note: The rates are based on PWD BSR w.e.f. 16 Jaany 2008 applicable to Jodhpur district

30



31



Estimate for 300000 Liters capacity Tanka (Masonry)

S.N Description Quantity Estimation Quantity Rate (%OSS;
1. A. Earthwork excavation in hand
soil for Tanka
(@ G.L.tol5m 3.14x (4.9§x1.5| 113.08nm | 101.00| 11421.08
(b) 1.5mto3.0m 3.14x (4.99x1.5| 113.08 M| 111.00| 12551.88
() 3.0mto4.5m 3.14x (4.99x1.5| 113.08 M| 121.00| 13682.68
(d) 45mto6.2m 3.14x (4.99x1.7 | 128.16m | 131.00| 16788.96
(e) Foundation wall 3.14x10.80x1.0x0.30  10.17 mi 141.00 1433.97
B. Earthwork excavation in hard
soil for
(a) Silt trap 1x0.9x2.0x0.45 0.81nm | 101.00 81.81
(b) Chap pitching around 2x3.14x49x1.0x0.1 3.07 101.00 310.07
tanka
2. Cement concrete foundation (1:418)
with 40 mm size nominal size
aggregate in foundation wall 3.14x10.80x1.0x0.30  10.17 ni | 1455.00 14797.35
3 Cement concrete (1:2:4) with 40
mm size nominal size aggregate for
tanka floor 3.14 x (4.0§x 0.20 10.04 i | 2066.00| 20742.64
4. Course rubble masonry for super
structure in cement mortar
(1:6)
(@) 6.2t05.0m 2x3.14x445%x09x1.2 30.18n
(b) 5t03.5m 2x3.14x4.375x0.75x1.p6  30.90 ni
(c) 35t02m 2x3.14x4.30x0.60x1.b 24.30 i
(d 2tol5m 2x3.14x4.225%x0.45x0.b 5.97 ni
Total 91.35nm | 1324.00| 120947.40
5. Course rubble stone masonry for
side walls in cement mortar (1:6)
(@) DepthOto1.5m 2x3.14x4.225x045x1.5 17.90
(b) Periphery wall 2x3.14x4.15x0.3x0.5 3.90 nt
(c) Silt Trap 1x0.90x2x0.45 0.81 n?
Deduction 2x1x0.3x05 =030 (-)0.30nt
Inlet and outlet 1x03x1.4x03=0.12"M (-)0.12n
Total 22.19ni | 1324.00| 29379.56
6. Providing & fixing ashlar lintelg 2x1.30 x0.30 x 0.15 0.12nf | 1784.00 499.52
and bed plates, 15 cm thick for inlgt 4.0x0.90x0.30 x0.1% 0.16 nt
and outlet and slabs Total 0.28 n?
7. Course rubble facing
(a) ISort 2x3.14x4.00x7.20 180.86 M 135.00| 24416.10
(b) 1l Sort 2x3.14x4.30x6.20 167.42 M 96.00 16072.32
8. RSJ 150 x 200 mm 16.5 Kg/Rft 2x8.0m 53.62 Kg 33.00 28311.36
/Rm /Kg
9. Stone slab roofing 100 mm thick 3.14x(3B) 58.05m | 808.00 46904.4(
10. Cement concrete bed (1:3:6) with
20 mm size aggregate at bottom 3.14 x (4.0§x 0.20 10.05 i | 3552.00 35697.60
11. 50 mm thick Cement concrete
flooring (1:2:4) finished with 20
mm size aggregate 3.14x (405 | 5024 | 149.00| 748576
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12. Cement plaster (1:4) 25 mm thick
(@) Side walls (Inside) 2x3.14x4.0x6.7 168.30 M
(b) Side walls (outside) 2x3.14 x 4.30 x 0.5 13.50 M
(c) Silt trap- sides 1 x 2x 0.90 x 0.30 0.54 nt
(d) Silt trap- 5x0.30 x 1.4 2.1nt
Total | 184.44 M 98.00| 18075.12
13. Supply and fixing of Stone chap
flooring 30- 50 mm thick with
cement pointing 1:3 including ip
lime mortar 1:2 complete 2x3.14x4.90 x 1 30.77 M 808.00 24862.16
14. 25 mm thick Cement concrete
flooring (1:2:4) with 12.5 mm
aggregate at Top of tanka roofing 3.14 x (4.3} 58.06 ¥ | 106.00 6154.36
15. Providing inlet/outlet (100 x 45 cm)
made of angle iron frame 25 x 25| x
4 mm and weld mesh jali 25 x 25
mm cross 2 Nos. 2 Nos. 600.00 1200.4
16. Providing and fixing openable
door/lid on roofing for drawl of
water (60 cm x 60 cm) made of
angle iron frame 35 x 35 x 3 m
and iron sheet 11 gauge Tﬂ 1 No. 1 No. 600.0Q 600.0
GRAND TOTAL | 452416.10
Say Rs.| 453000.0(
Cost per liter Rs. 1.51

Note: The rates are based on PWD BSR w.e.f. 16 Jaary 2008 applicable to Jodhpur district
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