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1)
2)

3)

4)

qRfyre-3-ar

CERTIFICATE
(For PWS Scheme)

The original source was/was not certified GSDA.

Original source was certified for a population of souls at the

rate of ------—--eue- litres/per day

The source well is excavated to a recommended depth of

------ metres b.g.l., with an effective diameter of: --metres

as suggested by GSDA.

Reasons for inadequancy of water and additional quantity of water

required.

i) Existing source well located at------------- having a depth of ---------
mirs. From Ground level is recommended for deeping upto total
depth of- mtrs. From Ground level.

i) Inwell bore of mm dia, & ------mameeeeeem- Depth is
recommended from the bottom of well.

For strengthening the source following water conservation
structures/ unconventional measures are recommended.

1) Underground bandhara

i) Check Dam

ii1))  Nala Bund

The source well with the above structure/ unconventional measures
is capable of yield at the rate of 55 Ltrs./ per day, 70 Ltrs./ per day
for a prospective population of --------meeeev- soul.

Certified that the required quantity of water for a projected poulation of

souls at the rate of 55 Ltrs./ per day, 70 Ltrs./day cannot be met even

after adopting unconventional schemes & structure,hence new source based on
Ground Water is recommended as below,

i)

ii)
iii)
iv)

Construction of New well with following design.
Dia (Effective)-------------- mtrs.
Depth-------------- mitrs. b.g.l.

Location of Source well

for
strengthening the source following structures/ unconventional
schemes are recommended.
i) Underground bandhara
ii) Check dam
ii1))  Nala bund
iv) Unconventional Measures.
I) Jacking around Source Well
IT)  FSC on the down stream of well.

22




(Give details & design of structures/ UCM Schemes
proposed in the certificate & also show location of Plate-2

copy enclosed)
V)  Inwell bore of --------- mm &------- mtrs depth from bottom of well.

The new source recommended as above with proposed structures/
unconventional scheme is capable to yield at the rate of 55 ltrs./day, 70 ltrs./day,
for a prospective population of --=------------- souls.

Site for source well & supporting structures were shown to shri

Who accompanied during course of survey.

Place
SINIOR GEOLOGIST
Groundwater Surveys and
Development Agency,
Date

Location Sketch
(Not to the scale)

N.B. (Information on Point No.1 & 4 to be obtained from agency requesting for
Augmentation & copy should be enclosed with the certificate).
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TR TEAHTT Sord 3Tet. W Freed TOagR o 37 R e foet
AN, AR a1 T ST STt Tavash 3.
FmETe f3wmht T, fae, a1, @, e, deiel Gesdr J WeRTd 3 YR a9d
fosteaT TR STetet rgHt AT STrreAT ST =T (fhee 2%) |t SEEsE
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(2.2.3) (3) STEEEIEET St =R WiEeet et a1 TR WIRTS hefl 3t A § S a1
1 YR & AT T GieAeR, Hevae ol 98 SANWAmt (Us) heictalg i Aol add
TET (ST, Savaes A% Sl ST S0t (SHTieFeT) SARETE Ji FhR HH et
3T I T8 & Uifeet ST

(2.2.%) (3) fafremmeier TRAEIH Sefaie-ear T T Savan, Srex 3a0 q6d

(2.8.4) (3) SToTTEI=AT STeTRT =it A IURYd TG STTafE-T=AT STeTaTe Srevfiarsr
T g

(2.2.5) (3) IR Reee, Wi B, AT il A AT G o A7g 7 TSHON IHREA
et TR B, & TIRG AT Sw Aieaa.

(2.3.19) (7) Siftfleriet STergw 3Tat fope Semarict, eieaT STefaTsl Srevieat Jet St e
T FrEl SEere AT FigaTd.

(2.2.¢) (Q) T} fepar Foreieht Ao =e] sreier ad fawie o arege fasom= w9 e
fepat 1Y, T TigsroTreaT ATaRTe ZFRaRY R gldl, o T9 AT YRR detet @i o
TR AT AT i

(2.2.?) (37) Teile FiEAICAT FHE qd B o TR Y e, Hishled HawH aad
TR A YR & (e AR A AT Figad. HishieHa st it aratet o
1 HIE 1T Bt fehal AT FTaeid Hauge Ha.

(2.2.20) (31Y) fastear SuamToT=aT IHROT dreae ST Fad Fa.

(2.%.22)(3¥) G AR SURTI Sed HA-98e .

(2.2.33) (31:) Ui AR et aroft qRemr w6 whd AeEdE Sl @ @ AngE
FRIETHAT fehell ATaTard SRV AigaTaT.

(2.2.23) () TR SHaidiet WEwTTeh FSETETeT STUhmHTSTe U Figare. T o
fpIoTY STHT BONT-TT WISUUATET FTERT AT YR il fehal ARl e T TR
T

(2.2.2%) (@) <91 UM o) LD Joohd 0GR ATAS A, ST T ST

SMETTH X T Yeb! ATE0N B3 SATHITT e

(R.2) o GRDT 3.8 T Sooig Feiedl WIS AA0MER HIF FUHeaET w1 FA0dE
Teiftia PR AN T T See o o et S quiier AT 39
Ui AT il QRATT A1 dAvreA SAHET-AA FHAT ST Hel JUATEl
& .
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T Tee Wier (QiTe) 1 WRY HE. q6 @ v va detd s e
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[T T BT, T AT 8% 74 THIGT HA het Tliest, T TIR Heiferefi=T Srereror
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GOVERNMENT OF MAHARASHTRA

No.RWS-1093/CR-1137/38
Rural Development Department
Mantralaya, Bombay-400 032
Date :- 11 May, 1993

To,

The Supdt. Engineer

ENE Circle

PUNE

Sub :- Design of village Water Supply Project
With balancing storage tank for non perennial source

Ref :- (I) Govt. in RDD letter No. Grapapu 1090/(342)/342/40 B
Dated 30.4.1993 (copy enclosed)
(IT) Govt. in RDD letter No.Grapapu 1090/(342)/40 B
dated 5.8.93

In connection with above subject during visit of undersigned to Pune on 6.5.1993 the
detailed discussion has been done with Shri. Udgrirkar, Chief Engineer, Jalswardhan, pune in
presence supdt. Egineer, one Circle, Pune & Supdt. Engineer Jalsandharan, Pune. The proposals
for line of action in matter worked out during discussion have also been subsequently discussed
with Minister RDD 6.5.1993 at Pune

I am sending herewith a brief note duly giving the line of action to be adopted for
framing plans and estimates for the typical project of village water supply scheme with
balancing tank proposal for non perennial source.

The village to be selected shall be from Pune district where existing piped water supply
scheme source is effectively working for 8 months of year and tanker service is felt necessary
because of P.W.S. source going almost dry in summer and no other alternate solution are
feassible.

The balance tank with storage banddharas is normal pattern so this needs to be worked
out now separately.

One typical proposal for balancing tank proposal near PWS Source be worked out for
following alternatives.

i) Balancing tank with eathern Bond on main nalla on which WS source is located.

The villages choosen may not population more than 2000 souls for designed stage.

The detailed estimate be prepared with Irrigation Deptt. Rates for eathern bank work and
MWSSB rates for remaining works. The specification and items for estimate for eathern bond be
finalised duly consulting Supdt. Engr. Jalasondharan, Pune The details of tanker expenditure for
last 3 to 4 years for these villages be obtained from C.E.O., Z.P. Pune and capitalised cost
comparison be done with one of tanker service recurring expenditure now being done. The cost
per capita be also compared with norms recently approved by Govt. in RDD in Nov.1992

The typical plans and estimate be submitted within a period of 2 to 3 weeks.

Sd/-
(A.S.NARSAPUR)
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DESIGN OF VILLAGE WATER SUPPLY PROJECT FROM NON-
PERENNIAL SOURCE

The normal souce of water for village Water Supply Project is ground
water storage, with proposal of dug well bore well, percolation well, percolation
gallery etc. The ground water storage regeneration is dependant on monsoon
rains, so in hilly region, the nearby feasible water supply source with will be
having not adequate subsoil water storage capacity for substained supply during
bad parts of the year, especially for four months of source. Often due to reduced
sub-soil storage capacity the concentration of soluble chemicals ingradients
increase resulting in water becoming chemically and bacteriologically unpotable.
For such situation, it felt necessary to fetch the water required for drinking
purpose through tankers with lead of 3 to 5 km during every summer season. The
recurring expenditure on tanker is costly and need has been felt for finding
permanent solution for the same. The surface balancing storage tank just like
village tank is one of the solution thought over. Other alternate solution is to in
for longer distance source where perennial adequate sub-soil water supply is
available, later is often costly for capital cost. The distance............ more, it will
be also difficult for small size village panchayat people to have effecitve
maintenance of scheme and oftern such schemes become defect.

Location of surface balancing tank :

The purpose of this tank is to preserve the water for summer drinking
water need. If tank is very near to village, because of easy accessibility, stored
water is likely to be made up of for non-drinking purpose like washing clothes,
animals etc. and quality of water may deterrorate. So the tank be proposed away
from village and near the main source of piped water supply scheme for village
and it be used for supplimentine the source during needed period of summer. The
proposal of balancing storage of small capacity is costly. So this proposal be
preferred only when alternative solution of supplimentry source of water for
summer through additional bore well, dug well are not found feassible and
improvement to PWS source or having nearby supplimentary PWS source is not
found feassible and deployment of tankers or bullock carts for every summer
season has become obligatory. The capitalised cost of tanker service for every
summer the compared to increased capital cost for justifying the costly solution
proposed.

2. Criteria for selection of site for balancing storage tank

The balancing storage tank need be close to the piped water supply
scheme source, so that dring summer, the stored water is brought to main PWS
for controlled supplimentation as per need.

2.1 Storage on main stream :

The balancing storage be on main stream of PWS source which is getting
water for 8 months of year. This be inform of surface bandhara or underground
bandhara. If Bandhara proposal is not feassible, earthhen band (dam) storage on
main nalla with provision of waste weir etc. be proposed. The earthen dam must
have positive cut off to make storage dam leak proff. The out let from storage
tank with control valve will be arrange let out of water as and when needed, near

infilteration works of piped water supply scheme source for 8 months, So no
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separate treatment works are felt necessary. However, if site situation demands,
instead of infilteration gallery, artificial simplified filter box be provided at
location prior to confluence of tail channel and filter water will be convyed to
supply well be gravity pipe line.
2.2  Balancing storage on bank of nalla of main PWS

This proposal be given second preference as it is more costly and more in
convenient. The balancing storage tank be proposed by having earthen bund at a
suitable site with normal depression and nearer by to the main piped water
supply scheme source. The earthen bound shall have positive cut upto
impervious strata for arresting seepage from below ground and the earring of
impervious material be provided for arresting seepage from body of earthen
bound. So this will be similar to irrigation Dem. There will be natural catchment
for this balancing tank. So provision of over flow arrangement of excessive rain
water be made. If the yield from natural catchment of balancing tank is not
adequate provision has to be made for pumping natural flow of water in main
nalla during rainy season and winter for getting balancing tank filled up before
flow of main nalla stops. The stored water from balancing tank need be filtered
through simplified box type artificial tilter in bed of nalla on D/S side of earthn
bound and the filtered water be conveyed by the gravity pipeline to PWS source
well. There will be Central sluice valve on dam out let for letting out controlled
discharge from balancing tank through artificial flitter bed to the supply well.
Simplified artificial filter may be in from of artificial infiltration works within a
B.B. masonry box for avoiding escape for costly stored water deterring
infiltration. Natural local sand be used for filters and the village panchayat can
arrange replacement of sand after 4 to 5 years when felt necessary.

2.2.1) Artificial Pond for balancing Storage Tank

If natural site of depression for construction of earthen bound for
balancing storage tank of required capacity is not available artificial pond be
proposed with earthen bound on all four sides and soil required for earthen bound
be taken from pond bed itself to create increased capacity. However, soil for
hearing if fled necessary be brought from outside. The earthen bound shall have
positive cut off upto impervious strata for all the portion of Bound. If there is any
free natural catchment, arrangement of inflow or raw water is made. Over flow
arrangement for excessive inflow be made for avoiding over tapping of earthen
bound, during accidental situation. Feeding arrangement to tank and withdrawal
arrangement from tank will be indite to Para 2.2.

2.2.2) Storage capacity needed for balancing tank

The loss of water from storage be properly estimated and provision of
additional capacity provided for the balancing storage tank including feeding
system. The main loss is ebaporaion loss based on surface area. This is worked
out based on daily rated loss as per PWD handbook. Some provision for seepage
loss be made inspite of positive cut off. For keeping evaporation loss less depth
of water in tank be kept on an average 4.0-m upto FSL. Evaporation loss will be
33% of. The overall allowance for loss will be about 50%. The feeding pumps
and pumping main be designed to pump total required gross quantity of water in
six months period.
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2.3) Size of the project for PWS with balancing storage

For bigger size village i.e. about 3000 souls and above, it is preferable to
go in for nearer by longer distance (upto 3 to 5 km) existing irrigation storage
dams, percolation tank sources with provision of percolation well on D/S side of
dam and reservation of water in tank for summer need of PWS. The water
conservation proposal if felt necessary be done for preserving and economical
use of sub soil water on D/S side of dam during summer. For hilly and
inaccessible areas. This be proposed where population is less i.e. upto 2000 souls
and no nearer by dependable perennial source is available within 2 to 3 km. Lead
with provision of balancing tank. This is also proposed as source augmentation
work where existing PWS source turns out to non-perennial.

Whether need of 2000 souls for 120 days of 40 pled comes to 9600 cubic
matter net and total 15000 cubic mater with losses. With average 4.0 m water
depth area required comes to 3750 sq. meter, size of 40m x 100m x 100m x 4.0m
will be adequate.

2.3.1 Tentative Cost of Proposal

The actual cost will have to be worked out by detailed survey with P & B
duly adopts rates of Irrigation Dept. For earthen bound work. If suitable site with
natural depression the cost may come upto Rs.16, 000 to 20,000 per 1000 cub
meter storage. However, if artificial pond is required to be created with earthrn
bound on all the four sides and at location with no local depression, cost
including land cost may go upto Rs.40, 000 to 50,000 per 1000 cub meter
storage.

3.Use of existing Minor Irrigation Tank/Percolation Tank as balancing

storage tank for drinking water supply project.

The existing Irrigation Projects from Percolation Tank to Minor Irrigation
Project with earthen dam have storage capacity much more than one needed for
drinking water supply. The obligatory and permissible seepage from earthen dam
to D/s side ensures regeneration of subsoil storage on D/s side of dam in Gorge
pertains. So these are considered as most dependable perennial sources of water
for drinking water supply project for any size from small village piped water
supply to semi urban town piped water supply project depending upon the size of
storage tank. Probable location of source for optimum use of sub soil water
storage is percolation well in garage portion 30 to 200 m way from D/s side toe
of earthen dam, For optimization of supply quantity from seepage of dam water
conservation works like Bhoomigat Bandhara trench gallery, surface storage
Bandhara on D/s side of water supply will be thought over.

The Minor Irrigation tank and percolation tank are often going dry in
summer the reasons are as under.

1) The 90% dependable inflow of water from catchment is less than total
drawl of water from lake including lake losses for evoloration seepage
and transit loss and storage capacity of tank is less then 280 non rainy
season demand.

ii) Heavy seepage loss from lake.

The major user of Lake Water is for agricultural one and for rabbi crop.

So water required for summer drinking water need has to be got reserved
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4.

and preserved. The reservation needed for surface storage will be the
additional quantity required over the available sub — sat storage capacity
on D/s side of dam, which is naturally available.

The evaporation loss is unavailable. The seepage loss when heavy
causes emptying of dam much earlier. The preservation of water for
summer water requirement is not possible without control of seepage.
The scepage loss considered tolerable from irrigation Project
consideration are also large enough drain out major quantity of
reservation and stored drinking water for summer. The measures to make
these tanks leak proof enough for above purpose are considered
technically and economically not feasible. Optimization of use of sub soil
storage on D/s sides by water Conservation Method will be helpful.
However it may not be fully adequate. The only feasible solution will be
to arrest excursive seepage through trench galley collect the same to
piped Water Supply Scheme percolation well and pump it back to lake,
thus minimize seepage water going waste. Thus the lake balancing tank
storage need be preserved for its effective use till end of summer. Typical
arrangement will be one as shown in Type I drawing for balancing tank,
withdrawal of this storage in summer months will be through the seepage
flow only. If the reduced seepage flow in summer months is not adequate
enough a supplementary percolation will may be proposed on upstream
side of dam in lake bed and the water from this well be pumped back to
main source well on D/s side through, pipeline meant for filling the
balancing tank storage during fag end of rabbi season.

Use of existsting water required to notify rivers by Irrigation Dept.

From major and medium irrigation storage’s for drinking water supply
project.

The Irrigation dept. is having system of releasing storage dam
water to river course on D/s side for conveyance of water for use of various
location along source of river. This released water is stored by irrigation
department in storage bandharas near tapping point and then conveyance is
arranged by canal. Pumping pipe line etc to consumer point. The releasing of
water from Irrigation storage is intermittent. The river course in absence of
above releases is dry in winter and summer months. The rotation gap period
for perennial water releases is one month. While for 8 monthly water releases
this is four months. The water required for drinking water supply during
rotation gap period is to be obtained from available sub soil storage in bed of
river and from natural storage ponds in river bed. The assessment of subsoil
storage capacity near pipe water supply well source is got done from GSDA.
The surface storage capacity in ponds be got assessed by contour survey of
pond areas. The adequacy of above be ascertained and for supplementation,
works of Bhomigat Bandhara of source storage Bandhara may be proposed.
There is possibility of this storage being made use of by other authorized and
unauthorized users of either banks of river, mainly for irrigation use. If this
unauthorized use of stored water can be controlled affectivity, this is the
cheaper and effective solution. However if this arrangement for central for
use of water by others is not possible and more fool proof arrangement is
desired, following alternate suggestions are given for village piped water

supply scheme proposal.’
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(i) The local ground water source in village areas remains un utilised when
pipe water supply to village is available. This groundwater source be
proposed for use only during rotation gap period by proposing more number
of bore well, dug well with in village area with easy accessibility.

(ii) For need of part of village area where bore well dug well proposals are not
feasible. The P.W.S. supply be continued for their restricted use only. The
water required for PWS supply be stored in balancing storage tank on bank
of river on the pattern of one shown in type Il and IlI=

In case of perennial canal or 8 monthly canal as source for drinking water supply
Scheme as per norms of Irrigation dept. Balancing storage is required to done for two
months period and five months period respectively. The pattern of balancing storage
required to be done will be of type, I, ILIII depending upon site condition and with
modification of feeding arrangement to balancing tank from canal by gravity feed. If
gravity feed for all balancing tank is not feasible this be restricted to 1/3™ to Y th
capacity and pumping feeding be resorted to from gravity feed pond. This will help in
meeting with minor rotation gap in canal flow.
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Enclosure to the Rural Development and water Conservation Department as
Circular No. GRAPAPU-1093/CR-625/39-A, dated 25.1.1994,

1.

All pumping mains where AC Pressure pipes of 150 mm diameter or
above are to be used, shall be of minimum class 15 (A.C. pipes).
Similarly for all pumping main where PVC pipes of 90 mm Dai. Or
above are to be used, should be of minimum class, 6 kg./cm2 (PVC
pipe).

The maximum dai of pipes to be adopted in design should be limited
to 300 mm for A.C. pressure pipes and 200 mm for PVC pipes. If
pipes of larger diameter are to be proposed for the scheme, them
specific approval of the appropriate technical authority should be
obtained.

The maximum static pressure plus the calculated frictional losses
must not exceed 50% of the Hydraulic test pressure of AC Pipe i.e.
pressure defining the class, (i.e.Class 15.20 etc.)

The maximum static lift + frictional loss + water thammer pressure
must not exceed (a) 75% of the hydraulic test pressure of AC pipes
(i.e.Pressure defining the class of pipe (i.e.Class 15.20 etc.) or (b) the
prescribed working pressure of PVC Pipes (i.e.the pressure defining
the less 6 & 10 kg/cm?2)

The Class of pipes adopted should satisfy both the condition
i.e.condition No.3 and 4 above.

A typical design of resign main with the details of the class of the
pipes to be adopted is enclosed herewith and exhibited as Annexure-
15.1

If the water hammer pressure is considerable and the diameter of the
pipe is large, preferably surge tanks or Zero velocity valves should be
provided to dampen the effect of water hammer as an additional
safety measure. For schemes, where the Dai of the pipe line is 300
mm and above it is desirable to provide surge tanks because of their
greater reliability. However, even if surge arrestors are provided, the
pipes should be designed for full water hammer pressure as detailed
in Para 4.

Width of Trench :- The width of trench above pipe level shall be as
small as possible but shall provide sufficient space necessary for
Jointing the pipe. The trench width shall be such as to provide a space
of 30 cm on either side of the pipe (Ref. Clause 4.1.1.1.5.6530-1972).
Cover Over Pipes :- The pipes shall have a minimum soil cover of 75
cm when laid under footpaths and side walks, 90 cm when laid under
roads with light traffic or under cultivated soils and 1.25 cm when
laid under roads with heavy traffic. When the soil has poor bearing
capacity and is subject to heavy traffic, the pipes shall be laid on a
concrete cradle. An extra trench depth of 10 cm shall be provided for
each joint pit.
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(Ref.Clause 4.1.2,1.S. 6530-1972). However, It is desirable to have
more cover than the minimum specified.

9. Excavation of trenches :- Generally as per clause 4.2.1.S.6530-1972 :
pipes should not rest on rocks, stone or other hard substances.

10. Handling & Transportation :-

10.1 Pipes upto 150 mm Dai shall be unloaded by two persons pipes having a
diameter of 200 mm and above shall be unloaded by three or more
persons by holding them in loops, formed with ropes and sliding over
smoothly on inclined planks.

10.2 The pipes shall not be thrown down the lorry or to be dragged or rolled
along hard surface.

10.3 The pipes visibly visibly damaged either in transit or while unloading,
shall be discarded from the lot and shall be kept separately.

10.4 Storage shall be done on firm and clean ground.

10.5 The stock shall be in pyramid shape. The height of stock shall not
exceed 1.5 M.

10.6 Cast Iron detachable joints, nut bolts shall be stored under covered area.

10.7 Rubber Rings shall not bay exposed to light and heat.

11. Bedding :- Minimum 15 cm thick soft murmur of sand bedding should
be provided in hard strata portion.

12. Laying :- The pipes shall rest continuously on the bottom of the
trench. The pipes shall not Renton lumps of earth or on the joints, four meter
long wooden template may be used to check the level of the bed.

In unsuitable soils, such as soft and dry lumpy soils, it shall be checked
whether the soil, can support the pipelines and, if required, suitable special
foundation shall be provided.

In case of black cotton soil strata, special precaution of providing a minimum
10 cm thick, sand encasing around the pipe should be taken. The laying of
pipes shall confirm to clause 5 of LS. 6530-1972.

13. Jointing :-

13.1) Jointing with C.LD. Joints: - The jointing of A.C. Pipes with
C.LD. Joints shall be carried out as per clause 6.2, LS. 6530-1972,
(Annexure-IV). The jointing of PVC Pipes with solvent cement bed shall be
carried out as per the relevant clause of ISS.

13.2) Jointing with Asbestos Cement Couplings:- The Jointing of
pipes with a/c. Coupling shall be carried out as per clause 6.3,1.5. 6530-1972,
enclosed herewith as Annexure IV.

14. Thrust blocks: - For all major changes in the directions of pipe line, or
for changes in the pipes diameter and in case of dead ends, thrust blocks of
adequate size should be provided. Wherever the pipe is likely to be subjected
to uplift pressure, adequate dead weight block shall also be provided. Typical
designs of Thrust block and Anchor block are enclosed herewith as Annex-
15.2. At sluice valve locations, the thrust blocks should be provided on both
the sides of the sluice valves. In this connection the clause 7 and 8 of LS.
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specification (LS. 6530-1972) should be referred. The abstract of the same is
enclosed herewith as Annexure-III.

15. Air Valves: - The pipeline in general and large diameter force mains in
particular should be laid in well defined Rae. For large Dai meter pipes
(350mm and above) site rails and boning rods should invariably be used to
check the gradient. At all the apex points, kinetic Air valves of the diameters
given below. Should be provided.

Pipe Diameter Dai meter or air Valves
For 80 to 150 mm 25 mm
200 mm 50 mm
250 mm to 300 mm 80 mm

The Air Valves, upto 50 mm diameter, can be fixed, with the help of
Saddle pieces while airvalves of 80 mm and 100 mm diameters should be
fixed by introducing cast iron Brach Flange Tee only. In any case a bore of
diameter exceeding 50 mm should not be tank on A.C./PVC Pipe. For the
fixing of air valves, the Type design, sent to all the Chief Executive officers,
of Zilla Parishads and the Executive Engineers of, vide Government in Rural
Development Department’s letter No.GRAPAPU-1093/CR-332/40-B Date
4.4.93 (Copy enclosed) should be adopted. There must be a 3m high vertical
pipe at the air valve point, and the air vale should be fixed on the top flange
of vertical pipe.

As an additional precaution in all pumping mains for every stretch of 400

meters, suitable air valves should be provided.
16. Field testing :- The hydraulic testing should be as specified in clause 11
of IS 6530-1072. The field test pressure should be kept at 1.5 times the
working pressure where “working pressure” is half the factory test pressure
defining the class of pipe. The field test pressure shall not exceed the limits
given in Table-I below :-

TABLE-I ; THE FIELD TEST PRESSURE FOR PIPES

Class of pipes Allowable maximum | Maximum field test
working pressure KGE/ | Pressure KGF/cm2 (for
cm2 (for AC Pipes) AC pipes)

5. 235 3.75
10. 5 7.50
15 7.5 11.25
20 10 15.00
25 12.5 18.75

17.Withholding Payment for hydraulic testing
A special deduction, at the rate of 10% of the total cost of the work done
(including all the items of the accepted tender like excavation bedding,

laying, chamber valves, cost of pipes of the work involves supply of pipes by

the Contractor etc.) should be made from each R.A. Bill till the contractor
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given satisfactory hydraulic test. If there are a number of sub-works grouped
in one tender, then 10% deduction effected only in respect of the concerned
sub work in which the providing and /or laying of A.C./P.V.C. pipe line work
is included. The necessary conditions in this tender that if such hydraulic
testing in not given the special security deposit withheld for hydraulic testing,
shall stand forfeited to the.

18. The hydraulic Bursting Test as specified in IS 1592—1979 Clause 7.1
and 7.3 shall be insisted upon the manufacturing firms.

The hydraulic pressure test shall be performed on all the pipes. The hydraulic
bursting test and transverse crushing test shall be performed on the samples
of pressure pipes selected as under :

One sample for 200 Nos. of pipes.

Hydraulic Bursting Test :- The calculated value of the bursting test shall
not be less than 20MN/m2 (200 kg/cm2)

Transverse Crushing Test : - The units transverse crushing scraps arrived at
from this test shall not be less than 45MN/m2 (450 kg/cm?2).

19. Relax valves should not be provided on A.C./P.V.C. Pipe Rising Main
at intermediate points.

67

2EE




Annexure - 15.1
WATER SUPPLY SCHEME
TYPICAL DESIGN OF RISING MAIN

1) Daily Demand (Ultimate Stage) 4.00 mld
2) Pumping Hours 20 Hour
2) - a) Design Discharge in Pipeline 4.80 mld.
3) Length of Rising Main 2160 m.
4) (A) Invert R.L. @ Ch. D.O.M. of Rising Main 329.000 M.
(B) Lowest Inverst R.L. @ Ch. 125 M. 328.000 M.
5) F.S.L. of Elevated Service Reservoir, 376.000 M.
6) Velocity Head/Residual Head @ E.S.R. 2.0 M.

7) STATIC LIFT :
A) Static Lift

F.S.L. of E.S.R.
Invert R.L. @ Ch. O.0.M. of Rising Main

Il

- 2.0 m. Residual Head

= (375.000 - 329.000 + 2.0) 49.000 M. .
B) Static Test = F.S.L. pfE.S.R.

- Lowest Invert R.L. of Rising Main @ ch, 125 M.

+ 2.0 m. Residual Head

(376.000 - 328.000 + 2.0) 50.000 M.

8) As per Economical size of Rising Main calculations, 300 mm DIA. AC Pressure

Pipe is found economical

9) “C” Value for AC pipe 120

10) Frictional Loss at 2.52 M./1000 M. for 4.80 mld flow
a) Total Frictional Losses for 2160 M. Length 5.443 M
b) Total Frictional Losses from Ch. 125 M. to 5.120 M.

11) Losses due to Bends, tees etc. & 10 :
a) Total losses due to bends, tees etc. for 2160 M. Length 0.544 M.
b) Total losses due to bends tees etc. between

Ch. 125 M. to 2160 M. 0513 M
12) Maximum working/operating pressure on Line :-
a) Working Pressure @ Ch. M. .
=(49.00 + 5.44 + 0.54) 54.99 M.
b) Working Pressure @ Ch. 125 M.
=(50.00 + 5.13 +0.51) 55.64 M.
IT) Maximum Working/operating Pressure on Line : 55.64 M.

(Max. of 12. (a) & 12. (b))

13) ~ Water Hammer Pressure for 300 mm. Dia. AC Pipe (Class-20) 87.00 M.
(As per W/s & Treatment Manual of G.G.L., para-5.16, Page-70
Water Hammer Pressure = (KD/EC) X VO

Where, K- Bulk modules of water = 2.07 x 10 kg/m2 & 9 = Gravitational
E- Modules of Elasticity of Pipe material (AC) = 3 x 10 kg/m2 d=0.3000m.
C- Pipe wall thickness in m. = 0.027m. (for AC-300) & Vo=Velocity
of water =079m/Sec. Class-20 pope.
14) CLASS OF AC PIPE REQUIRED :
A) 2.0 Times Max. Working/operating Pressure
=(2.0 x 55.64) M. 111.28 M

B) 1.33 Times (Operating Pressure + Water Hammer Pressure)
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=(55.64 + 87.00) X (1.33) M. 189.71 M
HENCE CLASS OF AC PIPE REQUIRED = Maximum of (A) & (B) ~ 189.71 M. or
16.976 kg/cm2

PROVIDE 300 MM. DIA AC PIPE OF CLASS 20 (kg/cm2)
For longer mains the class of pipes can be reduced as we go away from Pumping
Stage as illustrated below :
PROVISION OF LESSER CLASS PIPE FOR PART LENGTH OF RISING MAIN
=ch. 1500 m to ch.

2160 m.
1) Invert R.L. @ ch. 1500 M. of Rising Main

=358.000 M.
1) A) Minimum Invert R.L. between Ch. 1500 M to 2160 M.

=358.000 M .
2) Static Lift = F.S.L. of E.S.R. =20.000 M.

- Main Invert R.L. between ch. 1500 M to 2160 M of Rising
Main

+ 2.0 m. Residual Head
= (376.000 - 358.000 + 2.0)
3) Frictional loss at 2.52 M. /1000 m (for Q = 4.80 mld)
Total frictional losses for section between ch. 1500 to 2160 M. = 0.166 M.
4) Losses due to Bends, tees etc. @ 10% :
Total losses due to bends, tees etc. bet. Ch. 1500 to 2160 M. = 0.166 M.
5) Maximum working/operating Pressure on Line :
Maximum working Pressure @ ch. 1500 M.
=(20.00 + 1.663 + 0.166) =21.830 M.
6) Water Hammer Pressure for 300 mm. Dia. AC Pipe (Class-15) =80.45 M.
(As per W/s & Treatment Manual of G.O.I. para-5.16, Page 70)
Vel. Of water = 0.79 m/sec. C=Pipe Wall thickness=0.020 M.(AC-300 /Class-15)
(Water Hammer Pressure = As explained in para 13 of above Rising main Design)
7) CLASS OF AC PIPE REQUIRED :-
(A) 2.0 Times Max. Working/operating Pressure =43.66 M.
= (2.0 x 21.830) M.
(B) 1.33 Times (Operating Pressure + Water Hammer Pressure
=136.03
=(21.830 + 80.45) x (1.33) M.

HENCE CLASS OF AC PIPE REQUIRED = Maximum of (A) & (B):  136.03 M. or
13.6 kg/cm
PROVIDE 300 mm. DIA AC OF CLASS 15(kg/cm2) FROM ch. 1500 M. to 2160 M.
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ANNEXURE -15.2

CENTRAL PLANNING, DESIGNING & MONITORING CIRCLES NEW
BOMBAY WATER SUPPLY SCHEME
TYPICAL DESIGN CALCULATIONS FOR DESIGN OF THRUST BLOCKS
FOR A.C. PRESSURE PIPES.

DATA :
1) (a) Pipe Diameter (I.D.) : 300.00 cm.  (b) Class of pipe : 20 kg/cm2
2) (a) Pipe well thickness : 27.00 cm. (b) Dead wt. Of pipe per m. length : 55
kg/cm2

3) Thrust blocks location ch. 180 M. Total length of cutting =D=1.70m.
4) Max. Hydraulic pressure in pipe line (p) : 14.13 kg/cm2

i.e. Max. of 8(A)2 (B) (A.F.R.L. + Res Head - Invert R.L. & @ ch. 180 M.
(a) Max. working pressure = ((376.000 + 2.0 — 329.225) + 2.16 - 0.180M.

X252X1.1)x0.1 =5.43 kg./cm2,

(b) Max. working pressure + water hammer pressure ) = 5.43 + 8.70 = 14.13 kg./cm2
5) Safe Bearing Capacity of sub-soil (S.P.C.) : 15.00 T/m2
6) Whether surrounding soil of thrust block will be compacted after refilling? Yes.

If so, then (a) Density of Refill, soil (T) 1600 kg/cm3 (Murum soil)

(b) Angle of repose of soil (B) 30 Degrees)
(Ref. : LW.W.A. Manual M. page No. 49)

7) Lever Arm (h) : 0.33 m.

(Design, lever Arm = (150 cover below pipe 1/2 the O.D. of pipe)

(or actual ) = 327

8) Uplift pressure prevailing @ site or not? No.

If yes, then (a) Submerged Ht. Of Block (H) : Nil
9) Coefficient of Fraction between block & Strata (u)

: 0.40 murmur soil) (Ref. LW.W.A. Manual M-1 page no. 51)
10) Factor of safety against overturning (EOS) :

: 1.4 (Ref. 1.5.456-1978 R.C.C. Code, clause no. 19.1)
11) Factor of safety against sliding (FOS)

: 1.5 (Ref. LS. 456-1978 R.C.C. Code, clause no. 19.2)
12) Angle of Deviation (8) : 45 Degrees.

CALCULATIONS:
A) Weight calculations :
(a) Dead wt. Of pipe per m.length = 0.055 t/m
(/4)x (I.D.)2 x 1.0=0.071 t/m.
(b) Wt. Of water = ----
Total wt. Of pipe (WP) =0.13 t/m

B) Cross sectional Size of Thrust Block:
(1) Min, Height of Thrust Block Regd. (B) = (DIA of pipe + 2 x 300 mm)
=900 mm =09 m
(2) Min. Height of Thrust Block Reqd. (H) = (Dai of pipe + 150 - 300
=804 mm = 0.8 m.
C) Thrust of water on bend (Th).
Th=2x p x ¢/s Area of pipe x sin (8/2) =2 x 14.13 x 14.13 x 0.785 x (30)2
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X sin (45/2)/1000 where, C/S Area of pipe = (/4) = 7.64m (L.D.)2
D) Net passive Resistance of Soil:

The Surrounding soil of thrust block is well compacted,

Hence, net passive resistance if considered.

Net Passive soil Resistance calculations:

1) coefficient (kp) for net passive soil resistance

(1 + sin) (1-Sin) (1+Sin 30)  (1-Sin 30)

(1-Sin) (1+Sin) (1-Sin30)  (1+Sin30)

2) Net Passive soil Resistance per M length of block :
a) Here Depth of cutting is more than the Height of block, hence soil
pressure
Diagram will be trapezoidal. (Ref. Figure of thrust block details)
Psoil =(1/2)x(kpx Tx (D-H)+ (kpxRxD)x H
=(0.5)x (2.67) x (1.6 x (1.7-08) + (2.67x 1.6 x 1.7) x 0.8
=4.44 t/m.

E) Total weight of thrust block per m. length of bock (without up lift
(a) Wt. Of pipe + Wt. Of Block) per m. length of Block (without uplift pressure)

W =(WP)+(BxH)- (/4)x) 0.02) x 2.4)
= (0.13 + (0.9 x 0.8 - (0.785) x (0.354)) x 2.4)
=1.62 T/m

F) Check for Bearing Capacity:
Total wt. Of block (without uplift)

Min width of block reqd. =
S.B.C. of Soil

1.62 0.11m

I

=W = 0.9 m (i.e. B provided)
S.B.C 15.00

G) Check for stability against overturning

1) Thrust per meter (TO) In case of Ground water, buoyant weight of block should be

considered for checking for stability against overturning & sliding.

(w x D/6) + (P soil x Dist. Of C.2 soil pres. diagree from base)
To =

Level Arm (h)
(Ref. Firure of thrust block details)

(1.62 x (0.8/6) + (4.44 x 0.8/2.2)
=5.55 T/m

0.33
Length of Block reqd. for stabling against overturning.

2) F.O.S. x Th. 1.4 x 7.64
L (over) = e X e = 1.90 m.
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H) Check for stability against Sliding :

Actual FO.S. =Ux W should be greater than or equal to H.O.S.

Where P = Net Horizontal force

= Th.P soil x L (Over) = (7.64+4.44 x 1.9) =0.79 T i.e. 4

shear @ base is approx = ot

Actual F.O.S.=((0.4x 1.62 x 1.9) /0) = Infinity  1.50
As net Horixontal shear is negligible,

Actual F.O.S. tends to infinity i.e. greater than 1.50 OK .

FINAL RESULTS :

FINAL DEMENSIONS OF THRUST BLOCK PROPOSED :

WIDTH TOTAL HIGHT LENTH GRADE OF CONCRETE
(B) (H) (L) Grade m-100 concrete
(m) (m) (m)
0.90 0.80 1.90
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ufifite-eg

DEFECT LIABILITY PERIOD FOR THE WORKS OF RURAL WATER
SUPPLY & DRAINAGE

TYPE OF WORKS DEFECT LIABILITY PERIOD AFTER
COMMISSIONING

)] Head Works

(a) Riverhead works including those at storage Five Years
Dams, infiltration galleries, trench galleries, bank pitching,
Intake work, connecting pipes, approach bridges etc.

(b) Anicuts of weirs, Earthen/Masonry dams and ancillary works. Five Years

Ancillary works.
© Nalla/Canal Head works inclusive of infiltration ThreeYears
wells, connecting pipes, production and percolation
Wells etc.
(d)  Tube wells, Borewells etc. ThreeYears
(e) Repairs to the works at (a) to (d) above One Years
(IT) Pumping Machinery: -
(a) Pumping machinery and other allied Mechanical, One Years

Electrical installations (excluding those provided

In the treatment-plant-contract) surge arrestors,

Water hammer control devices, chlorinates (excluding
Those provided in the treatment plant contract)

(b) Repairs to the works at (a) above. Six Months
(IIT) Treatment Plants :-
(a) Water Treatment Plant and sewage treatment FiveYears

plant based on contractor’s designs.

(b) Water Treatment plant and sewage treatment ThreeY ears
plant based on Departmental designs.

(c) Repairs to the Treatment plants at (a) and (b) above Two Years
(IV) E.S.R./G.S.R./B.P.T. Sump and Pump House etc :-

(a) Based on Contractor’s own design Five Years
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(b) Based on Departmental design Three Years
(c) Special Repairs to ESR/GSR/BPT Two Years

(d) Ordinary repairs to ESR/GSR/BPT One Year
sump and pump house etc.

(V) PIPE LINES :-

(a) Pumping mains, gravity mains leading Two Years
mains, including intercepting out-fall sewer
in case of sewerage schemes.

(b) Distribution system, laterals Branch seware of One Year
Sewerage system etc.

(c) Repairs to pipe lines under the works at (a) and (b) above Two Years

The instructions contained in the Govt. of Maharashtra (Public Works
Departement) Resolution dated the 14™ of June,1989 shall henceforth be applicable to
all the works for which defect liability periods have been specified as above. Suitable
action should be taken for incorporating the same in future tender documents by
modifying the clauses 1, 17 and 20 and substituting the word ‘Board’ or ‘Zilla Parishad
......... ’, as the case may be, in place of ‘Government’ wherever necessary.
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