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1. Summary:

1.1 The phenomenon of deterioration of water qual:ty in
tube wells in the Danida assisted Orissa Drinking Water
Supply Project area in coastal Orissa became evident by about
1988-89 and eventually has evolved into a full fledgei well
rehabilitation programme after a number of experiments and
limited trials.

1.2 50 problem wells were rehabilitated during 1989 with
limited success after which a systematic experimen:zation
programme was undertaken in early 1991 followed by larger
pilot rehabilitation programme in late 1991 to March 1992,

1.3 This report is a compilation of the data the energeid
from the rehabilitation of 134 wells, some upto 250 r deep,
during the Rehabilitation Experimentation activities Zuring
March-June 91 and Pilot Rehabilitation activities durirg Julx
91-March 92.

1.4 The purpose of the experimental programme w=as to
evolve the simplest rehabilitation techniques in order for
this rehabilitation to begin on a larger scale. Basei upcn
the above strateqgy, 50 wells of Beraboli and Gualipzda cf
Delang block, Puri District were rehabilitated with chemical
treatment, well cleaning, followed by pump reinstal.aticn
with non-corrodible punp components. Simultane-usly,
Rehabilitation Guidelines were drafted for establishing field
procedures, chemical treatment and data recording needs. Air
lifting was used as the nethod of overpumping ani wel.
cleaning. The results that emerged from the exper:-enta.
programme were

1. 70.3% wells rehabilitated recorded Fully or Partly
Successful results.

2. 29.7% wells rehabilitated recorded Doubtful Success
or Not Successful results,

3. Most of the wells rehabilitated were in the rznge c¢f

less than 50 m deep. The experiments did not =zxterd
to deeper wells.,

1.5 The Pilot Rehabilitation Programme was substar<ialls
delayed in 1its starting. Also the work area had to -hance
since Delang block did not offer deep wells to atterngt more
difficult rehabilitation techniques. Consequently, zfter i
review in February 1992, the original target of 150 wells t»
be rehabilitated was reduced to about 80 wells and tr=z worx«
area was expanded to Kanas, Chandbali and Aul blocks, whers
deeper wells, low yields, sedimentation, high iron r=zlated
problems were evident.



1.6 Air lifting remained as the main method of well
cleaning in deep wells and was tried with some variations
successfully.Manual overpumping was tried using elements of
Tara DA pumps. Powered overpumping with submersible pumps was
also tried in a few wells. Some other techniques such as
water injection, failed. A total of 87 wells were
rehabilitated under the Pilot Programme .

1.7 An elaborate methodology for data analysis was
formulated which correlated basic well construction records
with rehabilitation results and post rehabilitation water
quality observations. The final well rehabilitation results
were categorised into four main groups:

1. Fully Successful - FS

2. Partly Successful -~ PS

3. Doubtful Success - DS

4. Not Successful - NS
1.8 These value judgements were made by evaluation of
three parameters : Depth of the well, Yield and Water

Chemistry on criteria of Satisfactory or Unsatisfactory
achievements.

1.9 In order to afrive at a conprehensive understanding
of the results of rehabilitation of 47 wells earlier and 87

wells later, the results of all 134 wells were analysed on
the following considerations:

Geographical - by Blocks

By Well Depths

By Well Cleaning Methods

On other special considuorations

F VSN S
- -

1.10 The results that emerged were:

1. Of 134 wells, 85% were successfully rehabilitated on
the criterion of achievement of depth. There were

variation between blocks, with Chandbali showing only
25% satisfactory results. .

2. 1In comparison to the rather succesful results of
restoration of depths, the yields remained low in 23%
wells and water chemistry problems persisted in 51%
wells, of the 134 wells rehabilitated.

3. The overall rehabilitation results showed a
conpletely different picture. FS and PS groups
constituted only 30% of the wells. 16% wells were in
the DS and significantly 47% wells were in the NS
category implying a failure to reestablish, either
jointly or independently, yield or water chemistry.

e i TR S
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44.1% wells were less than 50 m deep; about 9% wells
were in the 50 m-100 m range; 20.9% in the 100 m-150
m range; 9% in the 150 m-200 m group and 9.7 % in 200
m-250 m depth range.

FS was 40% to 50% for wells < 50 m and for wells
>150 m. In the intermediate range, >50 m to < 150
m, FS was very low. A common feature of wells in the
>50 m to < 150 m depth range was that they were
concentrated mainly in adjoining areas of Delang and
Kanas blocks, indicating an area based
hydrogeological problem.

NS assessments were high, above 50%, for most depth
ranges except the shallow range of ¢ 50 m where 1t
was 22%.

The total occurrence of PS was insignificant at 2.2%,
but the DS category could not be ignored with 14.1%
occurrence.

Well cleaning using the Air Lift method was done on
115 wells of which 98 wells (85%) achieved the
original well depth to satisfaction. The data
indicated that, as a general well cleaning method to
restore well depths, this method was quite successful
even for deeper wells.

Ten wells were cleaned with subnersible pumping and
resulted in 90% satisfaction on depth and 350% for
FS. This method was tried generally on deep wells, in
the range of 100 m to 250 m depths.

Manual over pumping with Tara DA pump showed 77.7%
satisfaction ( 7 out of 9 wells) on the depth
parameter, but it showed no FS at all.

Occurrence of sedimentation in wells was quite
significant, with 30 wells having discharged
noticeable sediments. This group constituted 22.4% of
the 134 wells rehabilitated. It would indicate
inadequate development at the time of well
construction, placement of the well screen in fine

sand zones and the possibility of casing failure as
problem areas.



Conclusions & Recommendations:

From the experience that was accumulated for the
experimental and pilot rehabilitation programmes, it
could be concluded that:

1. The Second Draft of the Rehabilitation Guidelines
formulated in December 1991 were feasible guidelines and
could form the basis of a large scale rehabilitation
programme. The fact that the project began the large

scale rehabilitation programme at an accelerated pace in
early 1992 confirms this.

2. There is a need for close monitoring of the project's
rehabilitation activities in order to record worthwhile
experiences as wells to analyse the characteristics of
failed attempts. To this end, the completion of authentic
work records at the time of work 1s an absolute
necessity. Also monitoring of physical achievenments alone
is 1nadequate. The concentrated efforts required for a

high grade of gqualitative analysis 1is also very
essential.

3. Past rehabilitation evaluation will lead to the true
asseszment of the degree of success of the rehabilitation
programme., For this purpose monitoring regimes need to be
formulated for water gquality monitoring and user

assessments on a long term basis on limited samples of
rehab:litated wells.

4, While indications are already available that the
phenonenon of water quality deterioration can be retarded
and that a corresponding improvement in source
utilisation 1s possible, an understanding of the
phenonienon of water guality deterioration in this project
area 1s far from being achieved. Long term monitoring,
with increasing sophistication will be necessary to
develcp such an understanding. It will lead to the
possibility of formulating the parameters for prescribing
a rehabilitation time cycle.

5. The air 1ift method of well cleaning holds mnost
promize for this project because of its relative
simplicity especially fcr sites accessible by vehicles,
However, high pressure compressors are not an absolute

necessity and smaller =elf propelled units should be
consicered on a trial basis.

6. For inaccessible areags, manual overpumping with Tara
pump components should be adopted as a regular procedure.
The me~hanisation of thiz gystenm should also be attempted
with 2 small engine or motor as a prime mover.
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7. Power bas~d overpunping based on submersible or jet
punps have good potential but present problems of access
to sites and sophistication of equipment. This technique
should be used only in linited manner for the purpose of
establishing bench marks for yield of a small sanple of
wells which can then be yield tested again at a later
date in order to test if rehabilitation need is related
to deterioration of well vields.

8. While favourable results have been generally obtained
1n restoration of well depth by all of the three well
cleaning methods tried, the success rate was not so
encouraging for the parameters of yield and water
chemistry. In 23% wells low yields were encountered and
this represents a seriocus problem in an alluvial area
with plently of groundwater. The occurrence of 50,7%
wells with non-rehabilitable water chemistry problens
compounds the matter further, The implication of these
two unfavourable conclusions calls to doubt on the choic
of groundwater as the major source option.

9. The issue of "failure criteria” has now to be faced
by the project, The Experinental and Pilot Rehabilitation
progranmes show that rehabilitation success is of  the
order of 30% and outright faillure on either «r both
criteria of yield and water quality is of the order of
47%. Some of the important questions that need answers
are

What will be the future status of the well "Not
Satisfactorily” rehabilitated ?

Should they all be declared failures?
Should only some be declared failures?

On what criteria should wells be declared failures?

How c¢can such failures be minimised 1in future
programmes?

Should eventual success of such a water supply

programme be Jjudged only when the rehabilitation
needs are understood?

10. Implenentation ¢f the pilot programme would have
been much more meaningful 1f resource allocation to the
programme received the right management priority. The
delayed start of the programme and the hurried pace at
the later stage were eazily avoidable.,

Fd



3. Background :

3.1 The phenomenon of deterioration of water quality in
tube wells in the Danida assisted Orissa Drinking Water
Supply Project area in coastal Orissa became evident by about
1988-89 and has led to a number of attempts to rehabilitate

such problem wells.The results of such efforts have been
documented to some extent.

3.2 The results of rehabilitation of 9 wells,
rehabilitated during 1988-89, by chemical treatment and
manual operation of a Donkey Pump were reported in July 1990
in a document entitled : Rehabilitation of Problem Wells-
Resultgs from Redevelopment by Hand Operated Donkey Pump Air
Lift Method and Reinstallation with Non-corrodible Pump
Components. These results were not particularly encouraging
partly because extremely difficult wells were chosen for
rehabilitation by a very rudimentary manual technique.

3.3 During the latter half of 1989, 50 problen wells
underwent rehabilitation adopting a sequence of chemical
treatment, well cleaning and over pumping by air-lifting and
reinstallation of hand pumps with non-corrodible components.

3.4 The results of this programme, also reported in the
above-mentioned document, concluded that well cleaning by the
air-1ift method was more successful in shallow wells (upto 45
m deep) than in deep wells (more than 100 m deep). It showed
that non-corrodible pump components such as stainless steel
pump rods and PVC riser pipes could be successfully used with

the India Mark II hand pump to control the phenomenon of
water gquality deterioration.

3.5 With the above experience on record, it was proposed
that systematic experimentation was needed to identify
different methods for rehabilitation of problem wells in the
project area.

3.6 While a management level agreement in principle was
reached in mid-1990, the actual start-up of rehabilitation
experiments had to wait till March 1991 for a number of
reasons, mainly, due to delays in equipment availalb:ility.
This delay, however, provided the opportunity toc bhase
rehabilitation planning on the preliminary findings of a
Status Survey of hand pumps which was conducted by the Socio
Economic Division of the project to assess the nature and
extent of occurrence of "problem pumps" as defined by three

main criteria : Pump Usage, Water Chemistry and Pump
Condition.
3.7 Based upon this preliminary analysis of the 3tatus

Survey and as & part of fornulation of the new project period
from June 91 called the Rehabilitation & Investigation
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Project, a strategy for rehabilitation of problem wells was
accepted in early 1991.

3.8 This strategy called for rehabilitation of 50 wells
during March to June 91 as a Rehabilitation Experimentation
phase to serve as the basis for a larger Pilot Rehabilitation

phase of 150 wells in Delang block of the project during July
91 to March 92.

3.9 A preliminary report on the results of rehabilitation
experiments was written in July 1991 and periodical progress
reports were written on the pilot rehabilitation programne.

3.10 This current report i1s a consolidated presentation of
the results of the Rehabilitation Experimentation activities
during March-June 91 and Pilot Rehabilitation activities
during July 91-March 92.

4. Rehabilitation Experimentation

1.1 Strategy : The choice of 50 wells for rehabil:tation
experiments was based upon the following considerations

1. The simplest rehabilitation technique would be
attempted first. As experlence was gathered, nore
conplex techniques would be attempted and developed.

2. "Saturation Rehabilitation” would be tried, i.e. with
a GP as a planning unit, every well in the GP would
undergn rehabilitation if the occurrence of water
quality problems was found to be wide spread, 1.e.,
in 50% or more of the wells in the GP.

3. The purpose of the experiments would be to look for
rehabilitation methods which were relatively simple
and where a high success rate was expected. This
would allow Field Divisions to begin large scale
rehabilitation at an early stage on wells that could
successfully rehabilitated with relatively simpler
techniques.

4. Field Divisions would ©provide man-power and
equipment, Chief Adviser's Office would finance the
experinents. Maintenance Division would manage the
experinentation activity. This would allow Field
Divisions the time necessary for preparation to
undertake large scale rehabilitation at a later
stage.



4.2 Choice of Experimental Work Area :
4.2.1 Based upon the above strategy, Beraboi GP with 37
wells mostly in the 30 m to 40 m depth range was the first
choice since there was also a high occurrence problemns of
odour and particles 1in these wells. Beraboi therefore
represented a GP with shallow wells with a high occurrence

relatively simple water quality problems that was expected to
be remedied fairly easily.

4.2.2 The checice of the second GP was Gualipada, where
there were 29 wells equally distributed in the 30 m to 40 m
depth range and 100 m to 150 m depth range. As conpared
problems of only odour and particles in Beraboi, the wells of
Gualipada alsco showed a fairly high occurrence of high iron
content and salinity related problems. Therefore, Gualipada
posed greater rehabilitation problems than Beraboi both in
well depth and water quality and would present the trial
ground for more complex rehabilitation methods.

4.3 Well Treatment Methodology

4.3.1 Application of sterilant chemnicals followed by
cleaning and overpunmping by air lifting with compressed air
was the basic well cleaning method, Later, in deeper wells or
in wells where air-lifting failed, other means of over
punping and back washing would be attenmpted.

4.3.2 Upon successful well cleaning, reinstallation of hand
punps would be done by using 40 mm PVC riser pipes, SS rods
and modified IM 2 cylinders in Beraboi GP and IM 2 Solid Link
Suction pumps 1n Gualipada GP. These pump choices were made
since adequate stocks of both these pumps were available and
favourable experience had already been gained using these
punp configurations,

4.3.3 Draft Rehabilitation Guidelines for well
rehabilitation were prepared for field procedures, chenical
Lreatment and data recording needs. Later these underwent
modifications based upon experience from usage. Field work
record forms fcrmulated in the Guidelines and details of the
chemical treatrent procedure are given 1in Anpexure 4.

4.3.4 One conpressor, an Atlas Copco VT6 was placed zt the
disposal of Maintenance Division to execute the work.
Eventually, air lifting after chemical treatment was the only
method used for well cleaning and over-pumping 1in both
Beraboi and Gualipada GPs. No other rehabilitation nethods
were experimented with at this stage.



5.

5!1

Results from Rehabilitation Experimentation

The results from the rehabilitation experimerzation

P phase by chemical treatment, cleaning and over-pump:ng by

' air-lifting and reinstallation of pumps with non-corrzdible

elements in Beraboi and Gualipada GPs are as follows and are
summarised in Table 1.

N
.
t2

[0S
.

[§3]

Table 1 : Summary of Results of Rehabilitation Experiments

Rebabilitation Berskoy 72 Coalipads GP Total:
Results Assessment

Kes \ o8 4 Nos \
Pully f.:zessful i AP 5 1.6 13 N
Partly f.iressful 15 3.4 ¢ 1.2 fi 1.8
Joubtfs] luecess 3 23 4 25.0 12 2L
ot flnressful : 1.2 ! £.2 1 $.1
"obal wells Cleaned B N 1% 9.0 g 1poms
#ells 86 Tleaned 5 13 11
Total wsiis in oGP 3 ) L6

The following conclusions are evident from Tznle 1:

cut. of the total. of 66 wells in the | GpPs,
rehabilitation was attenprted on 47 wells,

70.3% wells rehabilitated recorded Fully or Partly
Successful results.

29.7% wells rehabilitated recorded Doubtful Success
or Not Successful results.

By 1itself, Not Successful results, or o.itright
failure were recorded in 2 out of 47 or 4.2% wells,.
Both were unsuccessful on the criterion of y:=1d4d.

out of the total of 66 wells in the 2 GPs, 1> wells
were not rehabilitated., Out of these 19 wells -
were defunct wells, not yielding water.

Therefore, 33 out of 47 wells cleaned represerted an
acceptable (Fully+Partly) level of technical zizcess,

12 wells were in an uncertain group and in & out of
56 wells (12%) rehabilitation failed.
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7. Six wells (5 from Beraboi, 1 from Gualipada) yielded
appreciable quantities of sand and pebbles during
cleaning. Three of these wells were been graded as
"Partly Successful” and three wells were considered
as "Doubtful Success". Hydrogeological opinions were
needed on these six wells to determine the cause of
sand and pebble occurrence. Sample of the sediments
were collected and stored. These wells would have to
considered as failures 1if casing failures were
confirmed as the cause for sand occurrence.

8. The deep wells in the group were virtually omitted
from the process of rehabilitation,

6. Data Analysis Methodology :

6.1 Basic data of wells identified for rehabilitation
were accessed from the project well construction records. The
water chemistry observations of the Status Survey provided a
bench mark for water quality. The two other main areas of
observation of the Status Survey, pump usage and pump
condition were kept in view for the rehabilitation work but
were not considered of primary importance.

6.2 The final well rehabilitation results were
categorised into four main groups:

1. Fully Successful - FS
2. Partly Successful -~ PS
3. Doubtful Success - DS
4. Not Successful - NS

6.3 These value judgements were made by evaluation of
three parameters monitored before, during and after well
rehabilitation. The 3 parameters used to judge the degree of
success of well cleaning were :

1. Depth (Dp) : Was the original well depth reached ?
Original well depth was considered as Satisfactorily
achieved (8), if the post-rehabilitation well depth was
recorded to have reached to not less than 4 m of the
original recorded well depth. The reason for setting this
condition has been explained in detall in the
Rehabilitation Guidelines,

2. Yield (Y) : Was the well yield "adequate" after
cleaning? )
Yield was considered to be as adequate if the well
yvielded 15 lpm which was a slightly higher yield than the
IM 2 pump which 1ideally yielded 12 lpm. However, a
subjective judgement of "Satisfactory Yield"” (SY) and
"Low Yield” (LY) was considered acceptable in the absence

T T
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of suitable equipment to assess yield accurately in most
cases .

3. Water Chemistry (Ch) : Did the water guality improve
after well cleaning?

Water chemistry was considered to have improved if there
was a favourable change in water quality between pre and
post rehabilitation water chemistry observations. These
changes were assessed for aesthetic (As) paraneter of
odour, colour, turbidity and particles and for chemical
(Ch) parameters of pH, Electrical Conductivity (Ec),
dissolved Iron content (Fe) and total Chlorides (Cl).
These 8 parameters had been observed in the Status Survey
and retained in post rehabilitation observations.

6.4 As mentioned earlier, the Status Survey - SS data on
8 parameters of water quality were taken as the bench mark
for comparison. These B parameters were coded as follows:

Aesthetic ¢  Odour -0
Parameters . Colour - C
Turbidity - T
Particles - P
Chemical : pH - Lo (or Hi) pH
Parameters Conductivity - Ec
Digssolved Iron - Fe

Total Chlorides -~ Cl

6.5 If any of the above parameters were found beyond the
acceptable limits, as per 15:10500-1983, the parameter codes
were noted for comparison of pre and post rehabilitation
hehaviour. In Anpexure 2 and Annexure 3, where codified
rehabilitation data has been presented using the above codes,
this comparison has been shown under the water chemistry

column against Status Survey~-SS and Post Rehabilitation-PR
symbols.

6.6 The conmparison of the behaviour of the eight water
quality paraneters before and after rehabilitation 'was
categorised into three degrees;

1, Satisfactory (S) <change in water quality was
considered to have occurred if all 8 parameters were
within acceptable limits after rehabllltatlon. This
has been shown as PR : OK.

2, Unsatisfactory change of water quality, to a lower
level of problem, was the concluded 1if post
rehabilitation water quality showed problems in any
of the aesthetic parameters,i.e. 1if colour and
turbidity were unacceptable or if odour, taste or
particles were present after rehabilitation. This
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condition was symbolised by US(As) and were denoted
by PR ¢ 0,C,T or Pr. Additionally if post
rehabilitation values of electrical conductivity was
in the range of 3000 to 4600 micro siemens, this was
marked as PR : Ec* to denote a potential problem in
the Total Dissolved Solids - TDS, a chemical
parameter which could be estimated from Ec values
(permissable limit of TDS is 3000 mg/l which is
equivalent to Ec = 4615 micro siemens).

3. DUnsatisfactory change of water quality, to a higher
level of problem, symbolised by US(Ch), was concluded
if post rehabilitation water quality showed problens
in any of the main chemical parameters,i.e., if pH,
Ec, Fe or Cl were in the unacceptable range after

rehabilitation. These were denoted by PR : Lo/Hi pH,
Fe, Ec or Cl.

6.7 By this method, each of the 3 parameters, Depth,
Yield, Water Chemistry respectively, could be classified into
Satisfactory or Unsatisfactory post rehabilitation results in
the detailed individual well rehabilitation data complied as
Annexure 2. Similarly in Anpexure 3, where the rehabilitation
data is presented in a slightly abbreviated form, values of
S and US, could bhe assigned to each well under Dp, Y & Ch
columns, Each combination of S or US for Dp, ¥ and Ch was
then computed into an overall assessment of rehabilitation
into four categories -~ FS, PS, DS and NS (Fully Successful -
FS, Partly Successful -~PS, Doubtful Success - DS, Not

Succesgsful - NS). Annexure 3 & 4 also indicate this overall
assessment for each well.

6.8 Inability to arrive at S or US due the lack of data
occurred in a few cases and led to the need of the category
Not known ~ NK in the assessment of each parameter and in the
overall assessment of rehabilitation results.

6.9 Table 2 below summarises the above analytical
methodology used to process the rehabilitation data, by which
each of the three parameters, Depth, Yield and Chemistry have
been categorised in all possible combinations : Not known,
Satisfactory and Unsatisfactory possibilities, to arrive at
the overall rehabilitation result of Fully, Partly, Doubtful
or Not Successful verdict for each well.
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Table 2 : Sequence for Assessment of Rehabilitation Results

Parameter : Depth Yield Chemistry Rehab.
— NK/S ——— KK
(~——— NK ~——1— US(As) — DS
L US{Ch) — NS
NK ——— NK
§ —r— 8§ __[—_— s —— FS§
— US(As) ~——— DS
e US(Ch) ~——— NS
‘\— US ——— NK/S/U8 —ew=— NS
— . NK/S e NK
—— NK —p US(As) - DS
— US(Ch) ~——— NS
NK wnne— P 8§
v — § ———: S8 — PSS
T— US(Ag) — DS
-— US(Ch) ——— NS
‘V— 0§ ———— NK/S/US wwwson N§
—— NK/S — NK
—— NK ———— US(As) ——— DS
l———~ US{Ch) ——— NS
= NK e
NK e § ——g S —— P8
EE: US(A8) e DS
— US(Ch) —— NS
L US ~———— NK/S/US NS
6.10 As will be seen from Table 2, satisfactory results in

both Yield and Water Chemistry parameters were a precondition
for a well to come into the Fully (FS) or Partially (PS)
Successful categories of overall rehabilitation assessment.
Similarly, US(As) was comnon to the category of Doubtful
Success (DS) after the precondition of Yield = NK or S. To
that extent, Depth, as an evaluation parameter, was given
secondary importance to Yield and Water Chemistry.

7. Pilot Rehabilitation Programme :
7.1 Background

7.1.1 As has been mentioned earlier, the Rehabilitation
Experinentation phase during March to June 91 was to serve as
the basis for a larger Pilot Rehabilitation phase of 150

wells in Delang block of the project during July 91 to March
92.

7.1.2 In comparison to the Rehahilitation experiments, it
was the clear intention of the Pilot Programme to try
rehabilitation in deeper wells with more complex problems.
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7.1.3 Accordingly, by the end of 1990, as part of the
planning process for the Rehabilitation Experiments and Pilot
programme and as a part of the formulation of the new
Investigation & Rehabilitation Project phase, identification
of resources was completed. Lists were prepared for equipment
availlable within the project so that such equipment would be
available by June 1991. These were items such as high
pressure and normal range compressors, submersible punps, jet
pumps, powered reciprocating pumps, engine operated

centrifugal pumps, generators, vehicles and operating
accessories.

7.1.4 Since none of this equipment was made available to
Maintenance Division by June 1991, the Pilot Rehabilitation
Programme could not start on schedule with the new
Rehabilitation & Investigation project phase. Accordingly, a
proposal to hire suitable external equipment was formulated
in July 1991 but was not approved till December 1991 when it

became obvicus that the Pilot Rehabilitation Programme was
far behind schedule.

7.1.5 During September 91, in the absence of the necessary
equipment, trials were started with manual overpumping in
wrells over 100 m depth, using Tara Direct Action punp
components. Detalls of this technique and the results {orm

1ts application have been discussed in detail later in this
report.

7.1.6 Also, a high pressure compressor was availlable in
late 1991 anl trials with over pumping by air lifting 1n deep
wells was started. The technique and results have been
presented later, '

7.2 Choice of Pilot Programme Work Area

7.2.1 Initially it had been expected that Delang block
would provide a representative cross-section of problen wells
in the project area. However, a ' more thorough examination of
basic well records, maintenance and pump usage monitoring
information indicated that wells beyond 150 m depth were rare
in Delang and that deeper wells in other blocks had problem
reports that were not common to Delang.

7.2.2 After a review of the progress of the pilot programme
in February 1992, the original target of 150 wells to be
rehabilitated wasg reduced to about 80 wells and it was agreed
that the pilot programme activities would be extended to a
limited nunber of wells in Kanas, Chandbali and Aul blocks,
where deeper wells, low vields, sedimentation, high iron and
high chlorides related problems were evident.
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7.3 Well Treatment Methodology :

7.3.1 The process of application of chemicals in the pilot
programme remained the same as outlined earlier and as has
been detailed in Apnnexure 4.

7.3.2 Rehabilitation Guidelines formulated in December 1991
were operationalised. Three main overpumping techniques
outlined in the Guidelines were tried:

1. Air lifting in deep wells was tried by a gradual
increase 1in operating pressure, with simultaneous
lowering of the air line, in order to 1lift
progressively deeper columns of water. This method
was used successfully in wells with the air line
going to about 140 m with compressors delivering air
starting at about 4 bar and going upto 10 bar
pressure. An Elgl conmpressor was used initlally and

later an Atlas Copco compressor was used for this
work.,

2. Manual overpumping was tried using the below-ground
elements of Tara DA pumps, both i1n the shallow wells
(upto 40 n deqth range) and in deeper wells (100 n to
150 m range).,

3. Powered overpumping was tried with hired equipment
and external personnel. This procedure could not be
systematically and extensively tried because of a
number of administrative and technical
considerations.

7.3.3 In the process of focusing on the three above-
nentioned methods of overpumping, a few unsuccessful wells
cleaning techniques were also recorded.

1. Air lifting with a combination of a 25 mm ND eductor
pipe and a 8 mm dia. air hose, both lowered in the
upper well casing, did not discharge nuch water. This
was tried on three wells with no reasonable
achievnent of overpumping. Thils technigque has been
discussed in detail in the Rehabilitation Guidelines.

1. fter imtial trials with sanual overpusping with Tara puap components in Delang under the pilot programee,
wre conensified spplicaticn of this methed wiz gusmessfully tried in meth deeper wells Lin the range of 200
5 depthi in Chandbali bluck uider the regular refatalitation implementation grogramme. The progress of this
stfurt wag folloeed for 3 zhort period for soms sizer adjusteents in field practices, but the results have not
been reported 1n thig docusent,
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2. Water injection for backwashing in low yvielding wells
using a change-over manifold so as to alternate water
injection with compressed air application or to
propel water down the air line with compressed air.
Eventually, in low vielding wells, water was poured
into the well casing after shutting off the air line
in order to achieve some extent of cleaning and
flushing with external water.

3. Moving the water column up and down in wells by
rapidly alternating release and snutting off
compressed air supply so that the rising and falling
water column would provide a surging action in the
well screen area. This nethod was tried in low
yielding wells in Kanas. While some removal of fines

occurred, the yields did not show any notizeable
change.,

7.3.3 Data recording was in Field Work Record forms used
earlier (Annexure 4) and data presentation has bheen done in
Annexures 2 & 3 following the methodology developed for the
axparinental programme.

7.3.5 Peinstallation of hard pumps were IM2-pVC-Ss, 1M2-81,
and IM2-Tara configurations, In a nunber of cases, the TM2-381,
punp showed depletion after reinstallation confirming low
yvield in those wells., Such wells were then convaerted into
IM2-PVC-58 pumps. Pump reinstallsation details have been

recorded 1n Appexures 2.

3. Results from Experimental & Pilot Rehabilitation

8.1 Before presenting the results of the Pilot
Rehabilitation Programme, a few preliminary conments are
necessary:

1. Due to an extremely delayed start of the pilot
programnme, only 87 well=z were rehabilitated against a
target of 150 wells, or a mere 58% achievement of the
physical target of the Plan of Operation. This 153
indicative of the priority that this activity recieved in
the project.

2. In order to expand the data base for more
representative results and since the experimental and
pilot phases were complementary activities a
consolidation of data was done. Consequently, "he results
of 47 wells rehabilitated under the Rehabilitation
Experiments have been aszimilated with the results of 87
wells of the Pilot activities and the data analysis has
been done together.
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3. The lack of equipment and resources for the initial
part of the pilot programme led to a situation where the
external agency engaged for a small part of the programme
from Jan. 92, virtually became the programme implementing
group. The delay also resulted in undue pressures of
achieving quantitative targets against developing
qualitative techniques for difficult cases of
rehabilitation. As a result, during the period 15th. Feb,
to 31st. March 1992, a total of 53 wells had to
rehabilitated in 45 days. This seriously affected the
innovative objectives of the programme. To that extent,
the results of the pilot programme were indadequate and
compromised to some extent.

4. Since the pilot programme was conducted in different
blocks, geography become an additional analytical
parameter for the overall interpretation of
rehabilitation results. This created unexpected demands
in logistical arrangements during the field work and in
analytical requirements later. As can be seen from the
data in Annexures 2 & 3, each block exhibited
characteristics of its own. While this made the data more
representative in an overall context of the project area,
the data hase became fragmented and was inadequate
especially for Chandbali and Aul blocks, where relatively
smaller number of problem wells were rehabilitated at a
very raplid pace.

With the above issues in view, the results of the

experimental and pilot rehabilitation programmes have been

anal

ysed under the following broad areas :
1. Analysis of results by Blocks
2. Analysis of results by Well Depths
3. Analysis of results by Well Cleaning Methods
4. Analysis of results on other considerations

Analysis of Results by Blocks:

Yable 3 : Asgessment of Depth & Overall Rehabilitation Results by Blocks

el

Bluck Yu8. of Behab, Depth Assesswent Grerall Rehabilitation Assessaent
¥ells 5 ] 11 7§ P§ IS RS 11

hul 5 .1 n ! 1 5 10

Chandbali 16 12 { 10 b

o
wn

Delang 81 n n I n 32 !

Fanas n 19 ] 2 1 [ 15 14

Tutal-tos, 134 14 i
-4 100% LA

13 L) 63 §
1 (A3 L YL SR L

L

-

o oo

-
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8.3.1 From the above table it will be seen that:

8.3.2 A total of 134 wells were rehabilitated out of which
85% were successfully rehabilitated on the criterien of
achievement of depth. Unsuccessful depth achievement was
generally low in all blocks except in Chandbali where 4 out
of 12 wells (25%) showed this problem.

8.3.3 In comparison to the relatively successful depth
results, the overall rehabilitation results showed a
conpletely different picture. Fully and Partially Successful
groupings constituted only 30% of the wells. 16% wells were
in the Doubtful Success group because problem of water
quality on aesthetic parameters continued after
rehabilitation. Significantly, 47% wells were in the Not
Successful cateqory implying a failure to reestablish, either

jointly or independently, yield or water chemistry (on najor
chemical parameters).

8.3.4 Blockwise summary tables are presented for each of
the four blocks as Tables 1.1 to 1.4 in Apnexure 1. These
tables gives details of distribution of depths of wells
rehabillitated and corresponding results for each depth group.
Along with the detailed well data in Annexures 3 & 4, the
following blockwise conclusions emerge: !

8.3.% Aul block

- 15 wells were rehabilitated

- Depth range : 130 m to 260 m

- 5 wells FS (33%), 10 wells NS (77%)

- 7 wells NS on account no change in Fe

- 3 wells NS on account of low yield

- Powered overpumping was successful in restoring depth
and yield in 4 wells

- Air line overpumping was attempted on 12 wells, in
which of 8 cases succeeded, 3 failed because of low
yield, 1 failed initially (sand occurrence) and
succeeded later with power overpumping.

8.3.6 Chandbali block -

- 16 wells rehabilitated

- Depth range : 120 m to 260 m

- 10 wells FS (62.5%), 6 wells NS (37.5%)

- 1 well NS on account of post rehabilitation Fe

- 5 welle NS on account of low yield

- Powered overpumping successful in 2 wells and failed in
1 well (after failure by air line)

- Air line overpumping was done 13 wells, in which of 9
cases succeeded, 4 failed on depth and yield

- Strong possibility of casing failure in 2 wells bercguse
of the occurrence of coarse to medium sand
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8.3.7 Delang block
81 wells rehabilitated
Depth range : upto 50 m ~ 59 wells

§

50-100m - 2 wells
100-150m - 14 wells
Not known - 5 wells

t

24 wells (29.6%)wells FS, 3 (3.7%) PS, 15 (18.5%)DS, 32
(39.5%) wells NS

Most wells belong to 5 Gram Panchayats and each GP
shows 1ts own pattern of success or failure.

- Abahayamuki Ramachandrapur GP - 7 wells, 100 m to 130
m depths, all by air line, 6 US on chemical
parameters of Ec, Fe and Cl.

-~ Beraboi GP - 31 wells, mostly upto 50 m depths, all
by air line, reoccurrence of odour and particles
seen, noticeable occurrence of coarse sediments, 55%
outright FS.

- Chainpur GP - 17 wells, upto 50 m depth, all by air
line. No FS at all, 13 cases of NS, persistent
problems of low pH, Fe, low yield, depletion,
sediments.

- Gualipada GP - 20 wells, 17 by air line, 2 by manual
ovarpumping, 1 by power overpumping. 18 wells upto 50
m depth, 3 wells in the 100 m to 150 m range. 8 FS,
1 PS, 4 DS, 7 NS, Main problems in low pH, Ec, Fe and
cl.

- Sri Purushottampur GP - 6 wells, all by manual
overpumping, all successful on depth and yield

parameters. However, 3 NS, 3 NK. Problems in Ec and
Fe. .

8.3.8 Kanas block

22 wells rehabilitated

Depth range : 80 m to 100 m

1 well FS (9.1%), 15 wells NS (68%)

9 wells (41%) with low yields

All 22 well cleaned first by air line, repeat cleaning
on 2 wells with power overpumping

1 power overpumping successful, 1 failure. ER

1

8.4 Analysis of Results by Well Depths:

8.4.1 Table 4 below gives the summary of the distribution
of rehabilitation results (depth and overall) by -depth
ranges. A more detailed analysis 1is presented in Iﬁblﬁﬁl45_gi
Anpexure 1. From Table 4 it is seen that:

- 44.1% of the wells were less than 50 m deep.

- 20.9% wells fell in the 100 m to 150 m range.

- About 9% wells fell in each of the 3 groups of 50 m -
100 m;150 m-200 m and 200 m-250 m depth ranges.

<
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- FS was assessed in the range of 40% to 50% for the
shallow ( ¢ 50 m) and deeper depth ranges (> 150 m). In
the intermediate ranges (>50 m to ¢ 150 m) FS was very
low. A common feature of wells this depth range was
that they were concentrated mainly in adjoining areas
of Delang and Kanas blocks, indicating an area based
hydrogeological problem,

- By and large, NS assessments were high, above 50%, for
most depth ranges except the shallow range of < 50 m
where it was 22%.

- The total occurrence of PS was not very significant at

2.2% but the DS category was a significant group with
14.1% occurrence

Table 4 : Sumsary of Overall Rebabilitation Results in relation to Well Depth Ranges

Kell Depth Kos, of \.{or Overall Behabilitatisy Result- ¥os, & Percestages i ™
Range Wells & Results
) 1] 4] DS RS il
Yot known 3 1 ] }
6.0% 100 it} NS s
¢ S0 59 n 1 15 13 b ‘
I RE] 1004 Ho.n .1 %.4 7t un
1) SOa b <100n 12 1 10 ﬁ
A 9.00 | 10 TR SR
£ 1 %% & <150 1] 2 2 I3} ]
0.0 1004 .18 1.1% n.n 1.6
© ] 150 & <200 12 ) 6 *F
9.0% 1004 50.0% 50.0%
§, ] 2200w & 250w 13 5 8 ﬁﬁ
9.7% 100% 1.5 61,53
o 025 & 260w 2 1 ]
1.5% 100% 50.0% 50.0% B
tota) of all 134 38 ] N £5 9.,
wells 100% 100% 8.8 LB .13 3,61 8.1




L

o
"

ST

j|
8.5 Analysis of Results by Well Cleaning Methods :

8.5.1 The analysis of rehabilitation results in relation to
the method of well cleaning is presented in Table 5 below.

Tables 1.6 to 1.8 in Annexure 1 gives further details in this
regard.

fable 5:  Sumary of all Blocks - Malysis of Well Cleaning Methods, Depth Range &
Rehabilitation Results

§1. | Well Cleaning Method | FKos. Rehab. Depth Overall Rehabilitation Result
%o, | & Depth Ranges of hssessent

Wells S 4] " P DS NS 14
1o} hir aft 115 98 9 8 b i 19 33 b
2. | Power overpuspitq 10 § 1 5 ‘ 5

with subsersible pusp

3. | Manual over pusping § T 1 54
with Tara DA pusp

J Overall Totals 134 N ¢ 39 } 19 b4 9

8.5.2 Air Lift:

1. As can be seen from Table 5 above, most of the wells
were cleaned using the Air Lift method. Of the 115 wells
cleaned by this technique, 98 wells (85%) achieved the
original well depth to satisfaction. From Table 1,6 in
Annexure 1, it is apparent that this rate of satisfaction
was common to all well depth ranges upto 250 m depth.
This would imply that, as a general well cleaning method
for reestablishing well depth, this method was quite
succesgssful even for deeper wells. Thls is an important
conclusion since earlier experiences were very
unfavourable for deeper wells beyond 45 m. However, the
overall success rate with this method was not vpry high
at FS for 34 wells (29,5%). N

2. Theoretically 1 bar air pressure should be able to
displace a water column of 10 n. However, air lift
applications in the field were able to lift water cqolumns
from the 140 m depth range with a 10 bar compressor by a
qradual increase in operating pressure from 4 bar tg 10
bar while the air line was gradually lowered from 30 m to
150 m. Probably the inertia of a moving water column
allowed a lower pressure to lift water from a greater-
than-theoretical depth.



Y]

3. Later it became apparent that high pressure
compressors were actually not needed and that if vyields
were adequate, the overpumping with air lifting could
easily be achieved with the air line at 30 n. The
introduction of the air line into the lower well casing

of 50 mm diameter actually posed a problem in a number of
wells,

4., Alternating air lifting with water injection was not
successful in a low yielding well in Gualipada GP. This
well ran dry after the air line evacuated the accumulated
water and there was the fear of a casing collapse.
However this did not occur and the well continued to
function as a low yielding source.

5. Surging was tried with compressed air by moving the
water column up and down 1in the well by rapidly
alternating air discharge and shutdawn in low yielding
wells in Kanas. But this did not produce any significat
change in yields. Time did not permit the application of
polyphosphates in these wells to see 1f they wells could
be eventually improved by different approaches.

8.5.3 Power operated overpumping with Submersible pump:,

1. Ten wells were cleaned with this method with 90%
satisfaction on depth consideration only and 50% FS on
overall considerations. From Tableg 1.6 and 1,7, 1t will
be seen that this method was applied to wells in the
range of 100 m to 250 m depths., Overpumping by
Submersible pumps was nore successful, 50% FS against
29.5% FS for air lift in deeper wells., However, such a
conclusion i1s based on the results of 10 wells only and
might not be a correct conclusion.

8.5.4 Manual over pumping with Tara DA pump

1. This technique evolved from a strange coincidence
when Tara pumps were first installed in the project, in
1990 on apparently good wells yielding clean and clear
water. Immediately upon installations of Tara pumps, most
of these wells yielded dirty water and sediments for a
considerable number of days before they stabilised to
yielding clean water again. Attempting to analyse thisg
phenonenon led to the conclusion that the bottom rubber
seat of the Tara pump riser pipes provided a very good
seal, cutting off the upper well casing and establishing
a direct suction link from the well screen area. This
resulted in a high velocity of water in the smaller pipe
system of the lower well casing continuing to the Tara
riser pipes which carried the sediments up and out. The
high discharge design of the Tara pump also contributed
to very effective manual overpumpling.
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2. The search for a suitable manual method was also

important, considering that compressors would not be able

to reach many sites and submersible pumping equipment
1;; could reach even fewer sites.,.

3. A third consideration was that the Tara system was

also highly adaptable to be converted 1nto surge plunger
applications.

4. The use of the Tara pump components in overpunping
has been treated in detail 1in the Rehabilitation
Guidelines and the results from the field trials are
summarised in Table 5 earlier and shown in detail in
Table 1.6 and 1.8 ip Annexure 1. While this method showed
77.7% satisfaction ( 7 out of 9 wells) on the depth
parameter, 1t showed no FS at all 1in  overall
considerations. Again, for the same reasons as in the
case of submersible pump application, the relatively
small number of wells using this method weakens the basis
for broad generalisations.

QLH 8.5.4 Analysis of results on other considerations-
: Sedimentation:

1. Apart from analysis on the basis of blocks, well

depths and well cleaning techniques, the occurrence of

sediments, especially coarse sediments was quite a

gignificant event, The wells where thisg occurred to a

noticeable degree have been listed in Tahle 1.9 in

2 o 1. As is evident from this table, 30 wells

discharged significant sediments and constituted 22.4% of

the 134 wells rehabilitated. Therefore, sedimentation 1is

actually quite a significant problem that was earlier not

clearly evident., Within this group, 18 wells yielded fine

material which indicate developnment related problems at

the time of well construction or placement of the well

screen 1n unsuitable strata. 10 wells yielded coarse

sediments which could not come in through the well

screen, indicating the possibility of casing failure.

Sanples of most of the coarse sediments have been

_ preserved for future reference in case the 1ssue 1s

<t pursued further.

ST
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Table 1.1 : M) Block-Distribution of Well Depths, Rehabilitation Depth Assessment & Overall
Rehabilitation Results

§1. | vell Depth Range Mos. of | Rehab. Depth Assesswent | Overall Rehabilitation Results
K. bells I 5 PS5 D5 B K
1. Mot known 1 1 1
2.1 | >130m ¢ <1408 2 2 2
2.2 | >1408 & <150w 1 1 1
3.1 | >160m & <1708 2 2 2
3.2 | >170n & <18 1 1 1
41 | >N0e § 2208 1 1 1
.2 | o230 § <40n { 3 2 2
1,3 | >U08 § €250e 2 2 1 1
7.1 | >%508 & <2608 1 1 1
1 | otals 5 B o1 3 2
Table 1.2 ; C(handbali Block-Distribution of Mell Depths, Rehabilitation Depth Assessment & Overall
Rehabilitation Results
S1. | Vell Depth Range Kos. of | Rehab, Depth Assessment | Overall Rehabilitation Results
M. Vells S B KX FS PS5 D5 5 M
1.1 | 1208 ¢ 5130w 1 1 1
2.1 | >170u & <180s A i 3 1
2.2 | >180 & $190a 2 2 2
2.3 | 1908 & <200 2 2 1 1
3.1 | >200e ¢ <210a 2 2 1
- 3.2 | >0 § 20w 2 11 1 1
¥ 3.3 | 5208 & 2508 2 ;1 ] 1
01| 70 & 260w 1 1 1
Totals 16 n 10 6




Table 1.3 :

Aoex 1, Py 2

Delang Block-Distribution of Well Depths, Rehabilitation Depth Assessamt & Overall
Rehabilitation Results

St. | lell Depth Rarge Nos. of | Rehab. Depth Assesssent | Overall Rehabilitation Assessment
. Yells § 8 K s P D5 B K
1. Not known 5 5 2 3
21 | > 1008 < 200 5 5 3 1 1
22 1>t s 30 5 5 2 1 1 1
23 | >3t s 40n 12 i 2 8 1 133 1 3
24 | > 40at s 1 6 1 1 1 [ 1
3.1 | >%at < 60n 1 1 1
3.2 | >60ad < a 1 1 1
4.1 1 >100m & <110 2 2 1
4.2 | >110s ¢ <120a 8 1 1 B
3 ] >120s L <130w 1 1 1
.4 | >130 ¢ <140a © 2 2 2
5 | >140s & <1500 1 1 1
5.1 | >1508 & <160a 1 1 1

Totals 8 n 6 S n 3 5 R 7

Table 1.4 : Kanas Block-Distribution of W¥ell Depths, Rehabilitation Depth Assessment & Overall
Rehabilitation Results

S1. | Well Depth Range Nos. of | Rehab, Depth Assessment | Overall Rehabilitation Assesswent
M. Vells S 5 KX F§ P5 s s R
1, Kot known 2 ? 2
2.1 | > 80w 4 < 90 3 3 3
2.2 | 2> %8 ¢ <100a 1 1 2 5
3.1 | >1%0s & <1100 8 1 1 1 1 £
3.2 | >110s ¢ <120a 2 2 1 1

Totals l 9 1 2 1 [ 5 -2




hnex 1, Py

Table 1.5 : Distribution of Rehabilitation Success by Depth & Overall Rehabilitation Results

S1. | Mell Depth Range Nos. Rehab, Depth Overall Rehabilitation Result
No. of Assessuent
Hells § B X F§ P§ s NS N

1. Mot known 8 8 2 3 3
2.1 < 10w -
22 1>1htsh 5 9 3 1 1
23 | >0k ¢ 3 5 5 2 1 1 1
24 1> 30n < 40n {2 {0 2 16 1 15 7 3
2.5 | > 40a § < 50n ] 6 1 1 i ] 1
3 | >50m 8¢ 60w 1 1
3.2 | >60n 8 < 1 1
3,3 1> 7008 < 80w -
3.4 | > 8088 <0 3 3 3
3.5 1> 9% § <100s li 1 2 5
4.1 § >100a 8 <110a 10 9 1 1 1 8
.2 | >1108 & $120e 10 9 1 1 9
.3 | >120u § <130a 2 2 1 1
L4 ] O30 3 <140 ] ] {
6,5 | >140n ¢ <150n 2 2 2
5.1 1°150 § <160m 1 1 1
5.2 | >1608 & $170n 2 ? ?
5.3 | >170s & <180 5 5 3 2
5.4 | >180s § 150w 2 2 1
5.5 { >190s ¢ 200a 2 2 1 1
6.1 | >2000 ¢ <210m 1 2 2
6,2 | 2210w ¢ s220n 3 2 1 1 2
6.3 | >220s § <230» { 3 1 2 i
6.4 | >230a & <240 4 3 1 2 )
6.5 | >240m ¢ <50 -
7.1 1 >550m § 260w 2 ? 1 1

Total ~ all blocks 134 12 8 ¥ 3 2 5 9
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Table 1.6 : Summary Rehabilitation Results in relation to Well Cleaning Nethod

SY, | Vell Cleaning Method | Mes. Rehab. Depth Dverall Rehabilitation Result
No. | & Depth Ranges of Assessaent
ells ) Us N s B bs 8] 4
1. | Air Line
Depth Not known 8 8 2 3 3
< S0a % 2 3 A1 15 132
508 & $100a 8 8 2 6
>100n & <150m U 3 1 2 21 1
>150a § <200w 10 9 { 5 5
>200a ¢ <250a 10 6 4 3 1
250 -
Totals 115 ¥ 9 8 ¥ 3 19 83 6

2, | Power over pumping

with subsersible
pusp
>100s ¢ <150e 3 3 3
>1%0a § <2008 1 2 1 1
Y200w ¢ $250e 3 ? 1 2 1
>X0e 2 2 2 )
Totals 10 9 1 5 5
3.} Kawal over pusping
with Tara DA pusp
$ S [ 4 {
>1008 § <1508 4 3 1 4
>150n & <200a 1 1 1
Totals 9
Overall Totals 134 m 1 8 ¥ 3 19 64 9
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Table 1.7 : Sumsary Results with Pover Over Pumping using Submersible Pumps

Site Reg. Mo, Depth (leaning Rehab., Resarks
Drilled Result Nethod Result
Adala, Kanas 13172601001 103.0 s 1:ALine K 20 lps,
S 2:P0P 6.08 » drandown,
Badala, Kanas 13072901109  111.0 s 1.ALine NS
s ZIPOP
budgailo, Delang 13122411304 136.5 § pop NS 10/8B:Chest
Donk. Puap, US.
12/89: Chea*hir, US.
Bhuweur, AV 06020720903 173.0 S poP NS Initially Clay
Krmapokhari, Chandd).05102311002 174.0 S pop F$
Patuii, {handb].05102211802 2140 us* 1:ALine NS
{1 2:P0P
Lokacada, Al 06020715507 238.0 us* 1:ALine FS  Initially Sand
$ 2:P0P
khaiagda., Ml 06020719202  239.0 ) pop S
Balaati, Ml 06020718207  Z51.0 S pop FS
Chasrhanada, Chandbi.05102202004 253.0 S PoP FS

Nots: Result marked * indicates the result of the Air Line method

Table 1.8 : Sumsary of Results with Kanual Over Pusping using Tara Direct Action Pump cowponents

Site Reg. Mo, Depth {1eaning Rehab. Resarks
Drilled Result Kethod Result

Ankc'a,  Sujanpur 13122406602  70.1 S NOP NK Sand, tantonite

Therzena, SriP.pur 13122410601 3.1 5 Kop RK Bentonite, fine
sand

Therwena, SriP.pur 13122410902  39.95 S HoP Nk Bentonite, fine
sand

Thersna, Srif.pur 13122410303 40,38 S KoP KK Bentonite, fine
sand

Bilespur, SriP.pur 13122411402 100.5 S KoP NS

Bilescur, SeiP.pur 13122411401 1105 us 1:m0p XS WOP US. Dirty

§* 2:ALine watert<and with air line

Bilmour, SriPupur 13122411403  114.5 S Kop NS

budcailo, Gualpada 13122411305 136.5 S K0P KS

tudraile, Gualpada 13122411303  150.5 us Hop NS Well biocked at 0w

Note: Result marked ' indicates the result of the Air Line sethod



Table 1.9 : Occurrence of Sedisentation

Arex 1, Pg 6

$1. Site Site Depth inw  Remarks

No. No. Drilled Reached

Ml Block

1. Alkani 04 22,0 2420  Initially sand, SY, 35 lpm.

2. Bhuinpur 03 1.0 A0 Inmitially clay case out. SY, 35 lps.

3. Lekapada 07 2380 23,5  Initially sand case out. SY, 70 lpm.

§, Patrapur N 16.0  Fine sand initially which continued. 100 wa well casing. 9Y.

Chandbali Block

5. Malbada 01 2410 133.0  Large volume of wedium grade sand case out. Depth before rehab. was
161.8 m and reduced to 133.2 wm after rehab. Casing fracture? WY,

6. Matto 03 2420 239.5  Screen free before developsent. Some fine black sand case out, SY.

1. Paharpur 02 208.0 163.6  Little quantity of silt came out. Very low yield,

Delang Block, Beraboi OP

8. Beraboi(Exp) 05 1125  108.0  Coarse sand during cleaning.

9, Damapur 0 320 2.0 07/89-Chemicals, Air 1ift, 4.30 hrs, unsatisfactory, sand, LY.

10, Jokanarua 01 3.0 .30  Coarse sand during cleaning,

11, Manijipur n n1 26,0 Medium to fine sand during cleaning,

12, Odataraboi 01  35.0 32,27 11/89-Chesicals, Air 1ift, 4 hrs, umsatisfactory, fine sand,

13, Odatarabei 03 340 3.0 Coarse to mediua sand,

14, Pirhapatana 01  36.0 .0 Coarse sand, pedbles during cleaning.

Delang Block, Chainpur & '

15, Ankoi 4 N 52.0  Turbidity & coarse sand which cleared. Turbidity after reinst.

16, Gadamotari 01  50.4 43.5  Black sand, dirty water, LY, which cleared, Depletion later,

17, Bartol 04 69.0 62.6 - Turbid water, sand, LY, Then clear, LY,

Delang Block, Gualipada 6P

18, Bolakana 04 32,40 24.96  Air hose stuck, cut off, Pebbles during cleaning, Casing failyre?

Delang Block, Sujanpur &P

19, Ankula 02 201 17,0  Plenty of sand § some bentonite, which cleared.

Delang Block, Sri Purshottaspur

20, Bilaspur 01 1105  110.0  Marwal over pusping US. Black slimy water with air line. Alse fine
sand which cleared, RED IRP site,

21, Thentena 00 ul 33,1 Substantial bentonite and fine sand cleared,

22. Thentena 02 1.9 395  Substantial bentonite and fine sand cleared.

23, Thentena 03 40,38  38.0  Substantial bentonite and fine sand cleared.

Kanas Block .

24, Anjira 5 K 14,0 Rejuv, well, choked. Initial depth 14 u. No chewical used.

Yellow clay & sand came out, 3Y,

25 Bhatapada n 9.0 97.0  SY. Initially grey fine cand came out.

26. Dochina 02 1150 1131 SY. Initially, grey fine sand came o,

21, Gadakharda 53 M 2.0 Rejuv. well, choked. Initial depth 18 » cleaned to 27 mw. Mo
chenicals, Red clay, fine sand initially, then red sedivs sand and
scales, Sand continued. SY. '

28, Kadua - 03 100.0  100.0  SY. Initially qrey medius sand came out.

29, Sahoopada 04 9.0 8,0 LY, 3000 )it water added during cleaning. Red clay.& coarse
laterite-1ike ianules,

30, Sahoopada 05 9.0 88,5  SY. Initially red sedium/ccarse send came out.

3000 14t water added during cleaning, LY,
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Table 2.1 : Detailed Rehabilitation Data & Results - ul block
Site - Drilling Well Cleaning Yield Nater Quality | Pusp Remarks Conclusions from Rehabil itation
| Date Reinstallation { Satisfactery :§ Fully Successful s FS
Village Date "] Method Satis- Status Unsatisfactory 3US Partly Successful: PS
Reg. Ho. Depth t | Duration t hrs factory: SY Survey: S5 | Date Doubtful Success : DS
[ | initial Bepth : » Low Post Type Not Successful : NS
Final Depth : Yield : LY -rehab: PR
: Depth Yield Chenistry | Results
Site Drilling Well Cleaning Yield Water Quality | Pusp Remarks Conclusions from Rehabilitation
o Reinstallation
Depth Yield Chemistry | Results
Balakati 0t:29.01,88 | Date 1 23.03.92 sY 53 : Fe 28/03/92 N 2 SL | Discharged 5 ] us NS
06020718204 Dp: 218 Meth : Air Line PRI: Fe at 10 1pw.
Balakati &P bur ¢ 3.7
Ini Dp ¢ 218
Fin bp : 218
alakati Dt:30.01.88 Date : 25.03.92 SY SS 1 Fe 28/03/92 IN 2 SL | SWL came wp S ) S FS
16020718207 Dp: 251 Weth : Power over PRI: X by 2 atrs
;alakati 6P pump ing after
Dur 6 develop-
Ini Dp ¢ 251 sent,
Fin Dp : 251
shuinpur p1121.01.88 | Date 1 29.03.92 St S5 : fe 30/03/92 4 2 SL | Initially S $ Vs NS
16020720903 De: 173 Neth @ Poser over PR1: fs clay came
huinpur 6P puaping out. 35 ipm
Dur & 1.3
Ini Dp ¢+ 1N
Fin Dp 1 1M
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Site orilling lell Cleaning Yield Nater Quality | Pusp Remarks Conclusions from Rehabil itation
Reinstallation .
Depth Yield Chemistry | Results

Bhuinpur 01:26,01.88 | Date : 29.03.92 Y 55 1 Fe 30703792 250 | 10 1pe S 5 s NS
06020720909 Dp:169 Heth @ Air Line PR1: Fe
8huinpur 6P Dur i 11

Ini Dp ¢ 172

Fin Dp ¢ 172
Denal Dt:30.09.87 Date ¢ 27.03.92 Ly $S : Fe 28703792 I 2 SL | 0.7 lpa, S Us S NS
06620719903 bps 232 Heth : Air Line PR1: 0K poor
Demal &P bur 13 recovery,

ini Dp t 232 us.

Fin Dp 1 232
Denal 0t:13.10.87 Date : 29.03.92 LY SS : Fe 27/03/92 IN 2 SL Us us S KS
06020719906 Pp: 234.3 Meth ¢ Air Line PRI: XK
Desal 6P bur 12

Ini Dp & 197

Fin Bp + 197
Demal Dt:05.03.88 | Date : 25.03.92 Ly $S': Fe 30/03/92 % 2 SL S Us 5 NS
06020719907 Dp: 248 Neth : Air Line PR1: 0K
Dewal GP bur 13

Int Dp : 248

Fin Dp 1 248

i N
e 2 e
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Site Dritling ¥ell Cleaning Yield ¥ater Quality | Pump Remarks Conclusions from Rehabilitation
Reinstallation
Oepth Yield - Chenistry | Results

Lokapada bt:15.10.87 Date : 2214 §Y 55 1 Fe 28/03/92 1IN 2 L | Initially S S S S
6020719507 Dp: 238 24.03.92 PRI: 0K sand
Demal GP Meth 1 : Air Line removed, 70

bur 1:1 Ipa.

Meth 2 : Power over

pusping

Dur 21:5

Ini Bp 3 2375

Fin Op 1 230.5
Hahoo 0t:69.08.88 | Date ¢ 28.03.92 St SS ¢ Fe 29/03/92 IN 2 SL | 100 lpm S ) Us NS
06020723303 Dp: 141 Meth : Adr Line PR1: Fe
Mahoo 6P fur 1.4

Ini Dp & 140.5

Fin Dp : 140.5
Nzhoo Dt:08.11.88 | Date : 28,03.92 SY S$ 1 Fe 29703797 N 2 L | 80 lpm S S S F§
06020723304 Op: 170 Heth @ Air Line PR1: OK
Kahoo 6P pur & 2.1 '

Ini Bp : 172

Fin Dp : 172
Kalapahada Dt:18.12.87 Date & 25.03.92 §Y SS 1 Fe 28/03/92 M2 SL | 35 Ypu, S ] S FS
06020719202 Pp: 239 Keth  : Power over PRI: OK draw-down
Hendhapur 6P pusping 10a

Dur H

Ini Dp 1 239

Fin Dp ¢+ 239
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Site Drilling ¥ell Cleaning Yield Water Quality | Puep Remarks Conclusions from Rehabilitation
Reinstallation
Depth Yield Chemistry 1 Results

Alakani 0t:07.03.88 { Date : 27.03.92 SY SS 1 Fe 29/03/92 Th 2 5L | Sand 5 S S FS
06020719104 Dp: 282 Meth & Air Line PR1: OX discharge
sendhapur 6P bur 1 2.4 initially.

Ini Dp ¢ 241.5 Final yield

Fin 0p 3 242 35 lpn.
“opalpur 0t:14,09,88 | Date - : 30.03.92 SY §S 3 Fe 31/03/92 2 SL ] 15 lpn s S (1 NS
36021004904 Dpr 136 Neth : Air Line PR1: Fe
Sarendrapur 6P bur 1.2

Ini Dp : 136

Fin Dp : 136
Sopalpur 0t:25.09.88 | Date : 30.03.92 SY $S 1 Fe 0392 2S5 e § S Us NS
06021004305 Dp: 138 Meth : Air Line PRI: Fe
Harendrapur &P bur  : 1.3

Ini Dp : 139

Fin Dp £ 139
Patrapur Dt: MK Date : 28.03.92 Sy 581 Fe 31/03/92 I8 2 SL ) Fine sand Not ) (I NS
060210602401 Dp: KK Neth 1 Air Line PR1: Fe initially, Known
Patrapur 6P bur s 1 160 wn well

Ini Dp 1 16 casing.

Fin Dp 1 16
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Table 2.2 : Detailed Rehabilitation Data B Results - Chandbali block
Site prilling Well Cleaning Yield ¥ater Quality | Pump Remarks fonclusions frow Rehabi)itation
Reinstallation
Depth Yield Chemistry | Results

Paharpur pt: 12.03.86 Date ¢ 08.03.92 Very LY 5§ (0K 09.03.92 Swall quan- us s S NS
05102211902 Op: 208.0 Meth @ Air Line PRI: 0K K25 % tity of silt
Baligan 6P dur 12 resoved.

Ini Dp & 163.6

Fin Dp : 16.6
Patuli pt: 21.02.86 Date : 07.03.92 LY S 1C,1,P 07.03.92 ¥ith PIU, no J US s S NS
05102211802 bpt 214.0 Nethl 1 Air Line PRI IM25L S sedinents.
Baligan 6P ur 5 L7 Draw down

Meth 2 : Power over 26w at 4

pumping ps, yield

bur 1 40 for 10 wins,

Ini Dp & 163.0 recovery 15

Fin Dp : 163.0 mins,
Charadia Dt: 24.05.86 Date : 17.03.92 §Y $§:¢C 17.03.92 Substant a} S R S . FS
05102312601 bp: 180.0 Meth @ Air Line PRL: K N2 S 6n casing depth
Charadia &P pur ¢ 1.8 filled

Ini Do 2 30.0 initiallly.

Fin Dp : 179.0
Charadia Dtr 26.11.86 Date : 17.03.92 sy 51 C 17.03.92 Steady yield ) ) b £S5
05102312604 Pp: 186.0 Meth @ Mir Line PRI X 142 5L of 10 Tpa
Charadia 6P bur 12

Ini bp ¢ 186.0

Fin Dp @ 186.0
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Site Dritling ¥ell Cleaning Yield Vater Quality | Puwp Remarks Conclusions frow Rehabilitation
Reinstallation
L Depth tield Chemistry 1 Results

al adharapur Pt: 05.04.86 Date : 15.03.92 Y S§ ¢ 0K 16.03.92 S H) us NS
5102313201 Dp: 198.0 Neth ¢ Air Line PRI: Fe N2 S e
Charadia 6P bur LTS

Int Dp ¢ 198.0

Fin Dp : 198.0
laladharpur pt: 20.04.86 Date : 15.03.92 Sy §§ 3 X 16.03.92 3 ) S FS
»BHN3203 Dp: 124.0 Meth : Air Line PRL: OK W28 6a
haradia 6P Pur ¢ LTS

ind Dp & 121.5

Fin Dp 1 124.0
iaranapokhari { Dt: 16.04.86 Date 12 8 SY LI 14.03.92 Well emptied 5 S S S
¥i02311002 Dpt 14,0 13.03.92 PRI: OX IMZSL6s in 1,5 #in
‘haradia 6P Neth ¢ Power over ) at & Ips.

pumping Recovered in

bur 1 5.7 10 wins.

Ini Dp & 172.0

Fin Dp ¢ 174.0
.aranapokhari | Dt: 21.04.86 Pate : 11.03,92 LY $5 1 CEc" 1.03.92 Failure of us Us s NS
1102311003 Dp: 201.0 Meth 1 Air Line PRI: 0K 1258 % casing at
haradia 6P Dur 1 Ba?

Int Op 1 30.0

Fin Dp : 30.0
algohira Dt: 27.03.86 Date : 12,03.92 sY $$:¢C 13.03.92 $ § S FS
5102310901 Dp: 176.0 Neth 1 Air Line PRL: OX 12 St 6a
haradia &P bur 1t 1.5

Ini Dp ¢ 196.5

Fin Dp : 176.0

y ;7 * /(l
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Annex 2, Pg
- Site Drilling ¥ell Cleaning Yield Vater Quatity § Pusp Remarks Conclusions from Rehabilitation
, Reinstallation
Depth Yield Chemistry | Results
Nalgohira Dt: 17.04.86 Date : 11.03,92 SY $S:C 11.03.92 5 S S FS
5102310902 0p: 1768.0 Keth : Air Line PRI: X INZ5 %
Charadia &P bur ¢ 2.5
Ini Dp ¢ 172,05
Fin Dp 3 178.0
Nalgohira Ot: 22.08.86 Date @ 13.03,92 LY S € 14.93.92 5 Us S NS
5102310903 op: 178.0 Meth : Air Line PRI: K N2 S %
Charadia 6P ur 32
Ini Dp : 176.0
Fin Op : 176.0
Nalgohira pt: 20.07.87 Date 1 14.03.92 Y 5$: ¢C 15.03.92 S ] ] FS
05102310904 Dp: 218.0 Heth ¢ Air line PRI: X {2 SL 9
Charadia &P Dur 12
Ini Dp 1 213.5
Fin Dp ¢ 218.0
Pokharisahi Dt: 04.11.86 Date : 14.03.92 b §5:C 15.03.92 ) S ) S
05102310001 bp: 194.0 Meth ¢ Air Line PRY: OX INZ S 6a
fharadia &P bur 12
Ini Dp ¢ 189.6
Fin Dp : 194.0
Chasakhanda Dt: 31.12.86 Date : 10.03,92 SY $S:p 12.03.92 Well emptied S ] ) S
05102202004 Dp: 253.0 Meth 1 Power over PR1: OX IN2SL S in 2 wins at
Matto GP pusping § lps. Full
Bur t 2.3 recovery in
Ini Dp ¢ 250.0 5 ains.
Fin Dp :+ 251.0
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Site Drilling ell Cleaning Yield Hater Quality | Pusp Remarks Conclusions from Rehabilitation
Reinstallation
Depth Yield Chemistry | Results

¥albada Dt: 27.09.86 Date @ 10.03.92 Very LY §S ¢ 0K 10.03.92 Large voluse U us S NS
05102201801 Ops 241.0 Neth ¢ Air Line PRI: OK iN28s of nedium
Natto GP bur  : 2.5 sand &

Ini Dp : 161.0 refiiling.

Fin Dp ¢ 133.0 Casing

failure?

Natto bt: 03.10.86 Date : 08.03.92 SY SS: 09.03.92 Some fine 5 K] ) 33
05102201903 Dp: 2.0 Meth 1 Air Line PR1: ON IN2 5L 9 black sand '
Matto 6P ur 12 resoved,

Ini Dp ¢ 230,75

Fin Dp 1 239.5

P g



R - T

-

Tahle 2,01 t Priailed Rehahilitation Data & Resultx - Abhayasukhi Rasachandiaput 6P, Delang block

Anex 2, Pg 9

Site Drilling ¥ell Cleaning Yield Water Quality ] Pusp Renarks Conclusions from Rehabilitation l
Reinstaljation -
Depth Yield Chemistry | Results I

Abhayanukh i Dt:28.02.87 Date : 02.11.91 Y S§ :04,Ec,Fe 12.12.91 12 4 U5 S s NS
Ramachandrapur § Dp:117.0 Keth 1 Air Line ] -
13122507203 bur 1 16.8 PR1:0d,Pr Ec,

Ini Dp 3 105.45 Fe,Cl

Fin Dp ¢ 105.45
Abhayasukhi 0t:13.03.87 | Date : 28,10.91 SY SS 1#K 12.12.91 12 S ) us KS
Ramachandrapur | Dp:ill.5 Neth ¢ Air Line PR1sPr Ec,Fe
13122507204 : bur 9.2 (l

Ini Dp 1 111.0

fin Dp 1 111.0
Abhayamukhi 0t:18.02.87 Date : 02.11.91 SY SS :fr 12.12.91 s g S 5 Us S
Ramachandrapur 1 Dp:110.5 Meth : Air Line PRisFe Ll '
13122507205 Dur 1310

Ini Dp 1 110.0

Fin Dp ¢ 110.0
Abhayasukhi Dt:NK pate : 08.11.91 Ly §5 :Ec,Fe () 12.12.91 INPYCSS | Water ¥ S us us NS
Ramachandrapur | Dp:108.0 Keth ¢ Air Line PRY:fc Fe, (] poured in |
13122507207 bur 1 7.0 during

Ini Dp & 107.45 ¢leaning

fin Dp 1 107.45
Indipurdeu! i DE:30.12.85 Date & 30.09.91 SY §S :0d,Ec",Fe 24,10.91 INPVCSS 3 014 IRP S S Not Not
13122506401 Dp:125.0 Meth 3 Air Line PRI:MK known knosn

bur & 3.0

Ini Dp 1 124.0

Fin Dp ¢ 124.0
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Site Prilting ¥ell Cleaning Yield Vater Quality | Pump Remarks Conclusions frow Rehabilitation
Reinstaltation
Depth Yield Chemistry | Results

m“
Indipurdeul i 0t:02.02.87 Date : 25.10.91 Y $S :Ec',Fe,C1 | 25.10.91 IMPVCSS S § Us S
13122505462 Dp:114.5 Meth @ Air Line PRY:Ec* Fe (i}

bur 5.0

Ini Dp : 118.2

Fin 0p ¢ 118.2
Indipurdeuti pt:03,05.87 Date : 25.10.91 Y §§ :0d,Pr,Ec, | 25.10.91 INPVCSS 5 ) us NS
(3122505411 Pp:118.5 Meth ¢ Air Line Fe,C}

bur  t 1275 PRI:Ec*,Fe,C)

Ini Dp 1 118.3

Fin Dp : 118.3

e 2 A
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Table 2.32 1 Detailed Rehabilitation Data & Results - Beraboi 6P, Delang block
Site Drilling ¥ell Cleaning Yield Water Quality | Pusp Resarks I Conclusions frow Rehabilitation
Reinstaliation
I Depth Yield Chemistry | Results

Ayatnadua Dt:17/04/87 Date : 14 % SY §5 :0d,Pr,Fe 05/06/87 W2 S § S FS
11724058110 bpr 36,50 1/05/91 PRY1OXK 15/05/91 IK2 8l

Meth : Air line PRY:0K

bur 1 4.0 PRI: 0K

Ini Dp : 29.2 H

‘ Fin Dp : 34.0

Beraboi 01:08/11/85 Pate : 118 Sy §5 10X 24101/86 182 S § S FS
13122408901 Dp: 36.00 12/04/91 PR1:0K 20/04/88 INPVCBS

Heth : Air line Pal:Pr 18/08/89 INPVCSS

Dbur ¢ 7.0 PR3: K 12704791 INPVCSS

Ini Dp ¢ 34.00 PRE:K

Fin Dp ¢ 36.00
Beraboi Dt:17/11/85 Date : 15/05/91 SY §5 (0K 5/01/86 W2 ) S s 0s
13122408902 Cp: 36.00 Meth ¢ Air line PRI :0X 15/05/91 a2 L

bur 2.0 PR2:0K

Ini Dp + 38.00 PR3:Pr

Fin Dp 3 34.00 PR4:Pr
Beraboi Dr:29/11/85 Pate 1 13/04/91 SY $S 10K 25/01/85 W2 S S us DS
13122408803 Dp: 36.00 Meth & Air line PR1:Pr 26/04/50 IN2TARA

bur ¢+ 3.75 PRZ:Pr 14/04/91  INPYCSS

Ini Dp 3 33.00 PRI: 0K

Fin Dp + 34.00
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Site Drilling Well Cleaning Yield Vater Quality | Puwp Remarks H Conclusions from Rehabilitation
Reinstallation
l Depth Yield Chesistry | Results

Beraboi Dt:27/11/85 Date ¢ 13/04/91 SY S8 :0d,Pr,fe 24/01/86 M2 § ) Us s
13122408504 Dp: 40.00 Heth ¢ Air line PR1:0d

Dur 1 86.5 PR2: 0K

Iny Dp & 37.00 PRI:Pr

Fin Dp : 37,00
Beraboi Dt:03/04/85 Date :16 8% SY 35 N K N2 Coarse sand § S us NS
13122408905 Dp: 112,50 17/04/91 PR1:0d,Fe 17/04/91 INPYCSS | during
(Exploratory} Neth @ Air line PR2:0d,Fe cleaning,

Dur 1 12,5 PR3:Fe

Ini Dp @ 108.00 PRE:Fe

fin Dp 1 108.00 PRS:0d,Pr,Fe

PR6:0d,Pr Fe

Beraboi ot Date & 13/04/91 SY 35 10K 15/04/87 L S NK S S FS
13122408941 known Meth : Air line PRL: 0K 15/04/91 1N SUC

bur 2.0 PR2:0d

Ini Bp 3 11.50 PR3:0K

Fin Dp : 11,50 PRA: 0K
Yrahweswarpur 0t:03/03/86 | Date 3 17/05/91 SY SS :04,Pr,Fe 5/04/86 N2 S 5 S F§
1312246900} Dp: 32.13 Meth @ Air line FR1:0K

bur : 5.0 PRZ:0X

Ini Dp ¢ 32.00 PR3:0K

Fin Bp : 32.00
luali Dt:06/01/86 Date : 14/04/91 SY S$ +0d,Pr,Fe 11/03/86 182 S ) 3 FS
13122405701 bpr 31.75 Meth ¢ Air line FR1: 0K 14/05/91 12 8t

Dur 1 4.0 PR2:0K

Ini Dp : 32.00 PRI:K

Fin Dp ¢ 32.00

. {
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Site brilling ¥ell Cleaning Yield Water Quality | Pump Remarks 1 Conclusions from Rehabilitation
Reinstaliation
l Depth Yield Chemistry [ Results

Damapur Dt:23/12/85 Date 1 18/05/91 M SS :Ec’ 25/01/86 2 07/89- Ches, ) S Us DS
13127408601 Dp: 32.00 Meth & Air line PRL:Pr,Ec’ 18/707/83 INPYCSS | Air Lift,

bur ;4.0 PR2:Ec" 10/705/91 INPVCSS | 4.30 fhrs,

Ini Dp : 31.98 PR3:Ec® US, sand, LY

Fin Dp : 32.00 PRe:Pr Ec*
Damapur D1:22/02/86 | Date : 09/05/91 SY §S 10K 24/04/86 IN2 5 § S £S
13122408602 Dp: 30,25 Neth ¢ Air line PR1:0d 23/04790 IN2TARA

bur ¢ 2.5 PR2: 0K 10/05/91 INPVLSS

Ini Dp @ 30.00 PR3:0K

Fin Op 1 30.00
Jokanarua Dr:18/11/85 Date & 29/03/91 SY 8§ :04,pr 05705786 IN2 Coarse sand S S us 0s
13122409401 Op: 36.00 Neth 1 Air Vine PR1:0d 14/08/87 during

our 1 3155 PR2:0K IN2 w Brs Cyt | cleaning,

Ini Dp : 21.15 PR3:Pr 30/03/91 1kP¥CSS

Fin dp 3 34.00
Jokanarua Dt:25/11/85 | Date : 29/03/91 Sy SS :04,Pr 10/02/86 1K2 S ) S FS
13122405402 Dpr 36.00 Heth ¢ Air line PR1:0d 08/02/87 M2 01C

Dur ¢ 2.0 PRZ:0X 30/03/91 INPVESS

Ini Dp &+ 35.97 PR3:OK

Fin Dp 1 36.00
MNanijipur Dt:22/01/86 1 Date : 19/04/91 SY §S :0d,pr,Fe 5/04/86 N2 Nzdium to S ) ) fS
13122408403 Dp: 28,10 Heth : Air line PR1:0d 23704791 INPVCSS { fine sand

Dur 1 3.9 PR2:0K during

Ini 0p ¢+ 23.00 FR3: 0 tieaning.

Fin Dp : 26.00 P4 0K

PPS: 0K
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Site Drilling Nell Cleaning Yield Water Quality | Pump Remarks I Conclusions frow Rehabilitation
Reinstaliation
H Yield Cheristry | Results

Jdataraboi Dt:08/11/685 Date : 30/04/91 SY $5 1K 11/12/85 N2 11789~ Chen, 5 S £S
13122403101 Dp: 35.00 Heth ¢ Air line PR1:0d 14/08/87 Air 1ift, 4

bur 2.5 PR2:0K IN2 w Brs Cyt | hrs, US,

Ini Dp 1 32.46 PR3: 0K 08/11/89 INPVCBS | fine sand.

Fin Dp : 32.27 30/04/91  INPYCSS
Watarabod Dt:30/11/85 Date : 03/05/1 sy SS :04,Pr Fe 22/12/85 182 11/89- Chem, S us 0S
31122469102 Dp: 34.00 Weth ¢ Air line PRL:Pr 07/04/87 IN2 OIC | Air 1ift, 4

ur 4.0 PRZ:0X 5711789 INPYCBS 1 hrs, US.

Ini Dp ¢ 32.00 PR3:Pr 03/05/91 INPVCRS § 2.25 hrs,

Fin Dp ¢ 33.00 nd try, S.
idataraboi Dt:05/11/85 Date ¢ 29/04/91 SY S$ 10K 11/03/86 W2 {oarse to ) S FS
3122408103 Dp: 34.060 Meth @ Air line PRE;OK 01704787 IN2 OTC | wediua sand.

Dur PR2:0K 30/04/91 INPYCSS

[ni Dp ¢ 28.45

Fin Dp ¢ 31.00
irhapatana Dt: 20711785 Date @ 06/04/91 SY SS :0d,Pr 06/03/86 IN2 {oarse sand, ) ) FS
3122409701 Dp: 36.00 Weth & Air line PRIOK 06704791 INPYCSS | pebbles

bur v 2.7 PRZ:0K during

Ini Op & 31.10 PR3:0K cleaning.

Fin Dp : 34.00 PRE:OK
irhapatana D1:28/11/85 Date & 05/04/91 Y §5 10K 78/02/86 ™2 S ) )
3122405702 Dp: 36.00 Meth ¢ Air line PR1:0d 07/04/91 INPVCSS

bur 125 PR2:0K

{ni bp 1 31.47

Fin Dp ¢ 34.60

' # A
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Site Orilling Well Cleaning Yield Water Quality | Pump Remarks Conclusions from Rehabilitation
Reinstatlation
Depth Yield Chemistry | Results

Pirhanatana HK Date : 06/04/91 Y §S 0K 11/05/86 INL SUC NK S § Ps
13122409741 Meth : Air line PR1: 0K 06/04/91 INL SIC

bur 1.0 PR2:0K

Ini Dp 1 39.00

Fin Dp : 39.32
Praharajpur Dt:24/11/85 Date ¢ 31/03/91 SY §S :0d,Pr 04/02/86 182 S ) S F$
13122409601 Dp: 36.00 Neth 1 Air line PRI :OX 31/03/91 INPYCSS

Dur : 3.0 FR2:0K

Ini Dp + 36.00 PR3:0K

Fin Dp ¢ 36.00
Praharajpur p:07/12/95 pate & 31/03/91 SY $S :04,Pr 04/02/86 N2 $ S 5 FS
13122409602 bps 36.00 Neth 1 Air line PR1:0K 31/03/91 INPYCSS

Dur : 3.0 PR2:0X

Ini dp @ 35.97 PR3:0K

fin Dp & 36.00 PRE:CX

PRSIOK

Praharajpur Dt:17/11/85 Date ¢ 03/04/91 Sy §5 (X 11/702/86 N2 ) S ) FS
13122408503 Dp: 36.00 Keth @ Air line PRI:0d 03/04/9% INPYCSS

Dur 1 4.5 PR2:0K

Ini Dp : 36.00 FRI: 0K

Fin Dp + 36.00
Praharajpur 0t:18/11/85 | Date : 03/04/91 SY §5 10X 11/02/86 N2 S S § FS
13122409604 Dp: 40.00 Weth ¢ Air line PRY:0d 03/04/91 IRPVCSS

bur @ 30 PR2:0K

Ini Dp ¢ 39.50 FRI:0K

Fin Do : 40,00
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Site Deiling Weil Cleaning Yiekd ¥ater Quality | Puwp Resaths Concluslons from Rehabllitat ion
Reinstallation
Depth Yield Chemistry { Results

Iraharajpur Dt:27/11/85 1 Date 1 02/05/91 St S :Pr 12/02/8% N2 $ 5 ) fS
13122409605 Dp: 40,00 Meth @ Air line PRI:OK 02/05/91 IMPYCSS

bur ¢ 5.0 PR2:0K

Int Dp : 40.00 PR3: 0K

Fin Dp ¢ 40.00
rencha Dt:18/11/85 Date : 21/03/91 SY S§ :0d,Pr 15/12/85 N2 12/89- Ches, ) S § FS
13122409301 Dp: 40.00 Meth ¢ Air line PRI:Cd 08/07/87 2 01C | Air Tift,

Dur 1 4.0 PR2:0K 15/12/89 12 4.50 hrs, S,

Ini Dp : 37.4D PR3: 0K 29/03/91 INPYCSS

Fin Dp : 38.20
tencha Dt:25/11/85 Date : 26/03/91 LY $S 10d,Pr 312785 W2 11/8%- Chen, § us Us RS
3122409302 Dpr 36.00 Meth : Air line PRL:Pr 11/11/89 14PVCBS | Adr lift, 4

Dur s 4.0 PR2:0d 26/03/9% INPYCSS | hrs, 2nd

Ini Op 1 31.47 PR3:Pr try, 3.5

Fin Dp : 32.00 hrs, LY,
‘encha DL:27/11/85 bate @ 25/03/%1 SY 55 0K 02/01/86 1W2 32/89- Chen, 5 5 U3 DS
3122409303 Dp: 40,00 Meth & Air line PRL:0d 14/08/87 Air bift,

bur ¢ 4.5 PRZ:0d INZ w Brs €yl 4.5 hrs, US.

ini 0p ¢ 35.27 PR3:0K 11712789 INPVCBS

Fin Dp : 38.50 ’ 11704/9G IX2TARA

29/83/91 IRRVLSS

encha D1:26/11/85 Date @ 23/03/91 SY $S 10K 2/01/86 162 07/83- Chea, S S Us s
3122405304 Dp: 36,00 Meth & Air line PRL:Pr 06/07/87 k2 GIC | Air 1ift,

Dur ;4.5 FRZ:CK 16707785 I¥PVESS | 4.3 hrs, S,

fni Dp @ 34.38 PR3:Pr 23/03/91 IMPVCSS

Fin Dp : 35.20

T;,, i
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Site Drilting Nel] Cleaning Yield ¥ater Quality | Pump Remarks Conclusions from Rehabilitation
Reinstallation
Pepth Yield Chemistry | Results

Rencha Dt:25/12/85 Pate ¢ 23/03/91 Y §S MK 05/02/86 182 11/88- Ches, ) § Us s
13122409305 Dp: 36.10 Keth @ Air line FR1: 0K 14/08/87 Air 1ift,

bur ¢ 5.0 re20x 192 w Brs (4] 4.5 hrs, S.

Ini Dp ¢ 35.00 £23:04.0r 10/11/89 INPYCBS

Fin Dp : 35.00 23703791 IMPVCSS
Udayapur Dt:18/11/85 Date : 09/04/91 LY 95 0¥ 24401785 12 ) Us S NS
13122408801 bp: 36.00 ¥eth 1 Air line PRI: 04 11/04/91 INPYCSS

Dur + 10,0 PRY:OM

Ini Dp : 34.00 FR3: 0¥

Fin Dp + 34.00 PRA: 0K

FRS:CK

PRE: O
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Site Drilting Nell Lleaning Yield Mater Quality | Pump Reaarks Lonclusions from Rehabilitation
Reinstallation ]
Depth Yield Chewistry | Results

Ankoi Dt: MK Date @ 28.12.91 Y 5 Lo pH 8/12/91 Tara DA IS § NK {13
13122404201 Dp:18.95 Meth : Air Line PRI :HK i

bur  : 3.3

[ni Bp @ 18.5

Fin Dp ¢ 18,5
krkoi DMK Date & 28.12.91 Sy S5 :Pr,lo pH 29212/81 Tara DA ‘I $ Us NS
13122404202 Dp:24.00 Meth ¢ Air Line PRi:Lo oM

Dur : 3.0

Ini Dp ¢ 23,5

Fin Op & 23.5
Ankoi DL hK Date : 28.12.91 SY SS :to pH 29712791 Tara DA S S us NS
13122404203 Dp:15.93 Meth 1 Air Line PRL:Pr,lo pH :

bur & 3.0

Ini Op & 16,2

Fin Op : 16.2 _
Ankoi DL:NK Date : 78.12.91 LY 5§ :084,Pr, 29712791 $1ight B Us Us NS
122404204 0p:31.15 Heth @ Air Line Lo p¥,Fe 142 Jara turbidity i

Dur 1 4.09 Fel:la oA peisisted

Ini §p ¢ 31.0

Fin Dp & 31.0
ke od Ui HK pate 3 28.12.91 S §§ 04,8y, 2312791 Init tal 1K S N NS
13122404205 Heth & Air Line {o ¥, fe K2 Tara turbidity,

bur ¢ 425 PRlito ¢H then cleared

Int Do @ 26.7
o Fin Dp 1 26.7

ys‘,,,,
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Site Orilling Well Cleaning Yield Nater Quality § Pump Resarks Conctusions from Rehabilitation
Reinstallation
Depth Yield Chemistry | Results I
Ankoi DE:NK Date 1 28.12.91 SY 55 :Pr, 29/12/91 Initial NK S Us NS
13172404241 Neth ¢ Air Line Lo pH,Fe N2 Yara turbidity,
bur 1 43 PR1:Pr, coarse sand,
Ini Op & 52.0 Lo pH,Fe then clear.
Fin Dp ¢ 52.0 Turbidity
after Re-
o installation
badamotari Dt:03.10.86 Date : 29.12.91 LY §5 :lo pH,Fe 30/12/91 Initially ) Us MK NS
13122463901 Dp:50.4 Meth 1 Air Line PR1:MX N2 lara black sand §
bur 1 5.3 water, LY,
Ini Dp ¢ 48.5 then clear
Fin Dp : 48.5 water,
Depiet jon
o with IN2 SL.
Gadamotari Pt:11.09.86 | Date : 29.12.91 SY §5 :Lo pH,Fe 30/12/91 Initially S S s s
13122443902 0p:38.0 Meth : Air Line PRi:to pH INZ Tara red water
bur 133 . then clear,
Ini Dp & 36.0
e Fin Dp 1 36.0
Gadanatari 0t:12.11.86 Date @ 29.12.91 LY §S M 30/12/91 Initiatly 1 Us s NS
13122403903 Dp: 46.9 Meth & Ajr Line - PR1:Pr,Lo pH IN? Tara red water,
Dur : 5.2% LY, then
Ini Dp & 28.2 clear, LY.

Fin Dp 3 28.2
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Site Drilling Well Cleaning Yield Water Quatity { Pump Remarks § Conclusions from Rehabilitation
Reinstallation :

B Depth Yield Chemistry Results
badasotari Dt:dK pate @ 28.12.91 LY 55 MK 30/12/91 Pepletion g MK Us s NS
13122403906 ¥eth : Air Line PEl:Lo pH,fe 142 Tara with 182 SL 1§

pur 1 425

Ini Dp : 55.7
) Fin 0p & 95.7
Bartol 0t:19.08.86 Date : 01.02.92 LY 3§ +04,°Pr, 11/02/92 Init ial 3 S us WX NS
131224013801 Dp: 48.0 Meth ¢ Air Line Lo o, Fe 1K2 Tara turbidity,

Dur 1 1.5 PRI: KX LY. Then

Ini Dp : 46.37 clear, LY.

Fin Dp : 46.37
Bartoi {t:19.08.86 Date 3 28.01.92 SY SS :Pr,lo pH, | 12/02/92 Initial S § KK NK
13177403802 Dp: 40,0 Meth 1 Air Line fe IX? Tara turbidity, :

Dur : 4.0 PR1:RK LY. Then

Int Dp : 39.0 clear.

Fin Dp : 39.0
Bartol Dr:18.19.86 Date  : W.12.%2 iy $5.:Pr.Lo pH, | 12/02/92 Red water 1 S us Us kS
13122403803 0p:46.0 Meth : Air Line Fe 1IN Tara with LY, no |}

Dur 40 PR1:Lo pH ieprovesent.

Ini Dp : 44.4

Fin Dp 1+ 444 .
Bartol Dt:27.12.84 Date : 24.01.52 LY 85 :Turd, 11/02/92 Turbid 1 US H K S
13122403604 Dp:69.0 Meth @ Air }ine Le ph,Fe N2 lara water, sand,

Dur t 3.3 PR1:NY, LY. Then

Ini Dp : 62.6 clear, LY

Fin Op : 6.6

¥ . Y‘ X
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Site Driiling Nel) Cleaning - Yield ¥ater Quality | Pum Remarks Conclusions from Rehabilitation

» Reinstallation '

Depth Yield Chemistry | Pesults

Gadamotari DLaiK Pate  : 29.12.91 LY $5 KK 30/12/81 Pepletion g KK Us N XS
13122463906 Meth & Air Line PRI:Lo pH,Fe IN2 Tara with IN2 SL

bur 1 4,25

Ini Dp ¢ 55.7
) Fin Dp : 55.7
Bartol Dt:19.08.86 | Date s 01.02.92 LY $S :04,Pr, 11/02/92 Initial g 5 N HK K5
13122403801 Dp:48.0 Beth ¢ Air Line to pH,Fe 182 Tara turbidity, :

pur 2 3.35 PRE: WX LY. Then :

Ini Dp : 46.37 clear, LY.

fFin Dp ¢ 46.37 i
Bartol 0t:19.08.86 | Date : 28.01.92 SY S§ sPr,le pH, | 12/02/92 Initial B § NK NK
13122403802 0p:40.0 Neth : Air Line Fe X2 Tara turbidity, ’

bur 40 PRI:NK LY. Then

Ini Dp ¢ 39.0 clear.

_ Fin Dp : 39.0

Bartol 0t:18.10.86 Date ¢ 30.12.92 LY §S.:Pr.lo pH, | 12/04/92 Red water 4 S 1S N s
13122403803 0p: 46,0 Meth ;. Air Line Fe IN? fara with LY, no §

Dur 4.0 PRl:lo pH ieproveeent,

Ini Dp 1 44,4

Fin Dp + 44.4
Jartol Dt:127.12.84 Date 1 24.01.92 LY S8 tTurb, 11/0/R Turbid N Us KK N3
13122403804 Dp:69.0 Meth 1 Air line Lo pi,Fe IN? Tara water, sand, |

Dur ¢ 1.3 BR1:NK LY. Then

Ini Dp 3 62.6 clear, LY

Fin Dp & 62.6
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Conclusions from Rehabil itation

Site Drilling ¥ell Cleaning Yield Water Quality | Pump Resarks
Reinstallation
Depth Yield Chemistry Results
Ankoi Dt:NK Date & 28.12.91 5Y §8 :Pr, 29/12/91 initial g NK ) s KS
13122404241 Neth ¢ Afr Line Lo pH,fe 1K2 tara turbidity, |
Dbur ;4.3 PRI:Pr, coarse sand,
Ini Op : 52.0 Lo pH,Fe then clear.
Fin Dp & 52.0 Turbidity
after Re-
- installation §
fadz=atari 0t:03.10.86 Date ¢ 29.12.91 LY $S tlo pH,Fe 30/12/91 Initially g S s MK NS
13122403901 Dp:50. 4 Meth ¢ Air Line PRY:K IN2 Yara black sand &
bur 5.3 vater, 1Y, |
Ini Dp : 48.5 then clear
Fin Dp : 48.5 water.
Depiet ion
with 182 SL. |
fadawotari Dt:11,09.86 | Date : 29.12.91 SY SS :Lo pH,Fe 30/12/%1 Initially ] S § Us DS
13122403902 Dp: 38.0 Keth & Air Line PR1:Lo o INZ Tara red water :
bur 1 3.3 > then clear.
Ini Dp : 36.0
Fin Dp ¢ 36.0
Gadanotari pt:12,11.86 pate 1+ 29.12.81 LY 5§ 1K 30/12/91 Initially i US us 1A NS
13122403903 Dp: 46.0 Meth 1 Air Line PRL:Pr.Lo pH IN? lara red water, '
Dur 1 5.25 LY, then
Ini Dp : 28.2 clear, LY.
Fin Dp : 78.2
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Site Drilting Well Cleaning Yield Vater Quality | Pump Remarks Conclusions from Rehabilitation
. Reinstallation
Depth Yield Cheaistry | Results

Panchupala Dt: 23/01/86 Date ¢ 22/05/91 SY $5 :0d.Pr, 16/04/86 IN2 ) 5 us &S
13122408701 Dp: 40,95 Neth ¢ Afr line £, 72/05/91 182 QL

bur 1 3.0 PRI:Ec, 01

Ini Dp ¢ 39.00 PR2:Ec", ()

Fin Dp : 48.00 PR1:Ec* (]
Panchupala Dt: 31/01/86 Date ¢ 20/05/91 Y 8§ :0d,Pr,Ec" | 09/04/86 1X2 § S Us ps
13122408702 bp: 40.75 Neth @ Air line PRL:EC* 11/11/85 1KPYCBS

bur 1 3.0 PR2: 0K 20/05/91 1%2 L

Ini Do ¢ 40.70 PRY:fc*

Fin Dp ¢ 40,70
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Site brilling ¥ell Cleaning Yield Vater Quality | Pusp Resarks Conclusions froa Rehabilitation
Reinstallation ) .
bepth Yield Chemistry | Results

Kugindal 01:06.05.86 Date : 03.02.92 sY SS :Pr,lo 11/82/92 initially S S Us ps
13122403701 Dp:28.3 Neth ¢ Air Line Fe N2 Tara red water,

ur 1 3.5 PRI:Pr.to oH Then ¢lzar.

Ini Dp : 28.3

Fin Dp : 28.3
Xusunda! Dt;01.06.86 Date ¢ 03.02.92 SY 3S :04,%r, 11/62/92 S S us DS
13122403702 Dp:34.0 Meth ¢ Air Line Lo pH,fe 182 Yara

Dur 1 4.3 PRl:Lo pH,Pr

Ini Dp ¢ 31.97

B Fin Dp : 31.97

Kigundal 01:10.07.86 Date & 03.02.92 Sy §S :Pr,fe 11/62/582 S ) Us NS
13122409703 Op: 40,9 Neth ¢ Air line PRI:Pr,lo ol 147 Tara

Dur : 4.0

Ini Dp : 38.69

Fin Dp & 38.89

P X
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Fin Dp & 15,50

Site Drilling ¥ell Cleaning Yield ¥ater Quality | Pump Remarks l Conclusions froa Rehabﬂs!atwn
Reinstallation
H Pepth Yield Chemistry | Results

{umara Dt: 01/01/86 Date ¢+ 24/05/91 No yield SS iPr fI/mses w2 HN S NS
{3122410403 Ppr 40,00 Neth ¢ Air line PRL:CK 284/05/91 W2

Dur : 0.5 PR1:0K

fni Dp s 37.50

Fin dp 1 37.60
Lmara Dty 31/12/85 Date 1 25/05/91 Sy SS 30d,Pr 03/03/86 N2 ) 5 5 £§
13122410405 Dp: 41.90 Keth : Air line Pel: 0K HAS/91 W2 SL

Dur ¢ 2.3 Pi2:08

ini bp ¢ 41.90 PRI3:0K

Fin Dp : 41.90
rachapada Dr: 20/03/86 Date ¢ 29/05/91 sY - :04,Pr, 16704785 W2 S S 1N 3
3122411001 fin: 33.50 Heth ¢ Adr line £t fe 29/05/91 IK2 SL

bur ¢+ 2.0 PRI:EC”

Ini Dp & 36.50 PR2:Ec*

Fin Dp 1 37,00 FR3:EC”
achapada Dt: 06/05/86 Date & 30/05/91 sY §S :0d,Pr 31/65/86 182 0°C S S S £3
3122411003 bp: 17.90 Meth & Air line PR1:OK 30/05/91 i 8L

Duir P33 FRIION '

Ini Dp ¢ 15.%0 FRI:OX

Fin Dp 1 17.49
achapada ot 18A11/87 Pate 1 30/05/91 Sy §5 X 09/01/788 ML S S S § FS
3122411005 Pp: 15,60 Keth 1+ Air line PRLOX 17/04/50 1488 DA

bur : 2.0 FR2:0% M/G5/91 TARA D4

Ini Dp ¢ 1410 PR35
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Site Drilling Well Cleaning Yield Vater Quality | Pusp Remarks Conclusions from Rehabilitation
o Reinstallat ion
Depth Yiald Chemistry | Results
Gudupailo Dt:13,12.86 Pate : 13.12.91 v 55 :0d 14712/91  INPVCSS 12/91-Well 1M s us NS
13122411303 0p:150.5 Neth : Kanual over : PR1:PTr blocked at 30
pumping a BGL,
Dur  : 8.0
Ini Dp ¢ 30
Fin Dp 1 30 _
Gudupailo Dt:17.07.87 Date ¢ 30.01.92 LY §S :04,Pr,Ec, | 06/02/92 IM Tara 10/88- Chen, S Us s KS
13122411304 Dp: 136.5 Neth  : Power over Fe,Cl, Bonkey Pump
punping PR1:Pr Redev, 45
bur ¢ hrs. US,
Ini Dp ¢ 134.85 12/89- Chen,
Fin Dp ¢ 134.85 Air 1ift 11
hrs, U8,
Gudupailo 0t:28.06.87 Date : 16.12.92 LY $S :0d,Pr,Ec* | 16/12/31 IN Tara $ Us s N3
13122411305 Dp: 136.5 Heth 1 Kanual over Fe L1
pumping PR1:0d,Pr Ec”
bur 18 Y fe,Cl
Ini Dp ¢ 132.6
Fin Dp 1 132,6
Humara Dt: 11/01/86 Date : 24/05/91 $Y SS :0d,Pr 26/05/86 W2 0IC S § S FS
13122410402 Dp: 16,10 Meth : Air lipe PRE:OK 24/05/91 M2 St
bur 1 125 PRZ: 0K :
Ini Dp 1 17,55 PR3 K
Fin Dp 1 12.%5
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Site Drilling Well Cleaning Yield Water Quality | Pump Remarks Conclusion. trom Rehabilitation
Reinstallation
Depth Yield Chemistry | Results

Bolakana Dt: 07/05/86 Date 1 17/05/91 Sy §S :0d,Pr, 31/05/86 M2 01C S S S £S
13122408505 Dp: 32.31 Meth ¢ Air line €c Lo pH [ 17/05/51 IN2 SL

bur i 15 PR1:Ec®

Ini Dp : 28.35 PR2:0X

Fin Dp : 30.60 PR3:0K
bual ipada Dt: 30/06/8? Date : 28/05/91 1} §§ :0d,Ec’ 08/16/86 INL SUC us ) us D3
13122411206 bp: 40.00 Meth : Air Tine PR1:Ec* 17/04/30 TARA DA

bur 2.0 PR2:E¢" 78/05/31 TARA DA

ini Dp : 20.00 PR3:Pr,Ec®

Fin Dp : 20.00
sual ipada Dt: 01/10/86 Date : 27/05/91 Sy §S :0d,Pr,Ec’ 20/05/87 Im2 ] 5 S £S
13122411207 bp: 20,50 ¥eth ¢ Air line FRL:Ec’ 21/05/91 IN2 St

bur ¢ 1.5 PR2:Ec"

Ini Dp : 9.00 PR3: 0K

Fin Bp 3 16.50
ual ipada 0t: 16/07/86 Date : 08/05/91 SY $§ ke, 0} 20/08/86 W2 ) § Us NS
3122411208 Dp:  33.95 Neth 1 Air line PR1:0d,Ec,C) 06/02/88 INPVLBS

bur 1 4.0 PR2:Ec,C1 13/08/89 INPVLSS

Ini Dp 1+ 3.3 PR3:Ec (1 08/05/91 1M2 SL

fin Dp 3 33.40
udupailo Dt:30.06.86 pate ; 20.11.91 LY S :04,Pr 5/11/91 INPVCSS 09/88- Chew, ) us Us K3
NR2411302 Dp:140,5 Keth ¢ Air Line PR1:0d Ponkey Pump

bur L0 Redev, 32

Ini Dp : 140.2 hrs, Iaproved

fFin Op ¢ 140.2
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Table 2.34 ¢
Site Drilling Well Cleaning Yield Vater Quality | Pusp Remarks Conclusions frow Rehabilitation
Reinstallation
Depth Yield Cheristry | Results
Bolakana Dt: 09/03/66 Date : 19/04/8 sY $§ :0d,6c" 11704786 182 07/89- Chea, S § Us DS
13122408501 Dp: 32.50 Keth : Air line PR1:0d,Ec* 12/07/85 INPVCSS Air 1ift 4.25
bur 3 3.0 PR2:Ec" 20/04/91 N2 SL Lis, S
Ini Dp ¢ 31,70 | PRI:Ec Lo pH
Fin Dp : 31.90
PR&:EC*
Bolakana pt: 29/03/86 Date ¢ 19/64/91 sY §S t0d,Ec” 22704786 N2 07/89- Chen, S S S ES
13122408502 Dp: 32.50 Meth 1 Air tine L H I 13/07/89 IMPVCSS Air 1ift S5
dur 1 2.5 PR2:0K 20/04/91 N2 SL hrs, S
Ini Dp : 31.85 PRI 0K
Fin Dp + 31.86
Bolakana Dt: 19/04/86 Date ¢ 22/04/91 Sy §S :04,Pr,Ec® | 15/05/86 INZ OIC § S S £3
13122408503 Dp: 32,30 Meth ¢ Air line Lo ph,Fe 09/07/87 IN2
br 1 2.5 PR1:0d,Pr Bc* ] 22/04/91 IN? SL
Ini Dp : 28,95 PR2: 0K
Fin Dp ¢ 29.30 PRI10K
Bolakana Dt: 24/04/86 Date 1R to243% | S 55 :04,Pr 02/05/86 IN2 01C 04/91-Airline bs S § PS
13127408504 Dp:  32.40 21/04/9% PR1:Pr 21704791 W2 SL hose stuck,
Meth : Air line PRZ: 0K abandoned.
bur 1 9.7 PRI:0X Pebbles dur-
Ini Dp 2 L7 PRA:0K ing cleaning,
Fin Dp 3 24.96 Casing
failure?
R L A
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Sri Purushottampur GP , Delang block

rsi.‘.e brilling Nell Cleaning Yield Bater Quality Rewarks Conciusions from Rehabilitation l
I Reinstallation
H Depth Yield Chemistry | Results
i Bilaspur Dt:21.04.86 | Date : 12/11/91 | §S :0d,Ec",Fe } 14.11.91 Nanual ov, S S Us NS
§ 13122411401 Op:118.5 Hetht : Nanual over PRY:EC" Fe IN? Jara puaping US
z pusping PR2:0d,Pr, Black sliny
= Dur 1 ¢ Ec*.Fe water with
- Meht2 : Air Line compressor
Dur 2 1 (9.9) use.Also
Ini Op : 110.0 fine sand
Fin 0p : 110.0 then clean,
~ Bilaspur 0t:10.09.86 Date : 04/10/91 Sy SS9 NK 04.10.91 INPVCSS | R3D IRP site H S ) us S
13122411402 Dp:100.5 Meth & Manual over PRI:Ec”,Fe ]
. pusping PR2:0d,Ec”,Fe
bur 3 20.5
Ini Dp ¢ 110.2
Fin Dp : 110,2
Bilaspur Dt:20.08.86 | Date : 28/09/91 Y §5 1R 01.10.91 tKPVCSS | R & O 1RP. § S Us NS
- 13122411403 bp:114.5 Neth : Manual over PR1:Fe
punping PR2:fe
bur ¢ 12.7 PR3:0d,Fe
Ini Dp : 113.45
Fin Dp : 113.45
Thentena Dt:30.12.85 Date 3 06/02/92 §Y S$ :Pr 08.02.92 w2 5L Substantial QS S MK N
- 13122410901 Dp:34.1 ¥eth 1 Manual over PRI:NK bentonite
pusping and fine
bur 1 9.0 sand
Ini Dp : 33.1 cleared.
| Fin Dp ¢ 33.1
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Sile Drilling Well Cleaning Yield Water Quality | Pusp Resarks TConclusions from Rehabilitation
Reinstallation
Depth Yield Chemistry § Results
Thentena Dt:09.01.86 | Date 1 07/02/92 SY § S§ :04,Pr,Fe 09.02.92 182 SL Substantial H] § L8 K
13122410902 0p:39.95 Neth & Manual over PRLINK bentonite
punping and fine
Dur 1 9.0 sand
Ini Dp ¢ 39.5 cleared.
Finbp 1 39.5
Thentena 0t:03.10.86 | Date : 10/02/92 1 § SS :Pr 10.02.92 142 St Substantial S $ KK HK
13122410903 Dp:40.38 Meth : Manual over PR1:NK bentonite
pusping and fine
bur 3 10.0 sand
Ini Dp : 38.0 cleared,
Fin Dp : 38.0
Table 2.36 : Rehabilitation Dala & Results - Sujampur GP , Delang block
Bite Brilling Well Cleaning Yield Mater Quality | Puwp Remarks ] Conclusions fros Rebabilitatios
Reisstallation
Depth Yield Chemistry ] Results
Ankula Dt:17.01.86 Date : 11.02.97 5t 55 :0% 11/62/91 Tara DA | Plenty of 5 5 K Nk
13122406602 op: 2.1 Meth  : Manual over PRL:ME sand & some
pusping bentonite,
pur  : 00.0° then
Ini Dp ¢ 10,0 cleared,
Fin Dp : 17,0
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Rehabilitation Data & Results - Aul block
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Site Depth Cleaning | Yield | Vater Qality Resarks Conclusions fros
Nethod Rehabil itat ion
Drilled | Res. Obsv. Res Dp ! Y | Ch | Res
r—*—._ — N —

Balakati 8.0 S Air Ln SY SS:Fe | US SIS [ 1K

06020718204 PR1: Fe

Balakati 510 S pop Y ¢ fe | S L3 T fS

06020718207 PRI X

Buinpur moe s | e sY $S:Fe | U | Initially §S |S {5 |

06020720903 PR1: Fe clay

Bhuinpur 169.0 S Air Ln sY §5 i Fe | US SIS [u I

06020720908 PR1: Fe

Desal .0 S Air Ln LY $S:Fe ]S VLY S LU 1S NS

06020719903 PR1: O

Dewal 23,3 us Air Ln LY SS:fe | S Sluis [}

060207119906 PRL: X

Denal 48,0 S Air Ln LY $S:fe | S S {US S ]

06020719907 Ml X '

Lokapada 23.0 ) 1:Air Ln | Y SS:fe | S Initially § S S | S F$

06020719507 2:P0P PRl X sand

Kahoo 140 S Nr n SY Sife |8 S 1S 1 18

06020723303 PR1: Fe

Nahoo 170.0 S Air Ln SY St Fe | S S 15 |S FS

06020723304 Rl X

Kalapahada | 239.0 § PoP sY SS:fe | S SIS S FS

06020719202 PR X

Al akani 2.0 S Air Ln Sy SS:Fe | S Sand S 185 1S FS

06020715104 Ml X initially

Gopalpur 1%.0 S Air Ln Y SS:Fe | US S 1S S ]

06021004904 PR1: Fe

Gopalpur 180 | § Air Ln SY SiFe I US SIS U NS

06021004905 PR1: Fe

Patrapur {15.0) [ 4 Air Ln 5Y S§:Fe | US Finesand f M| S | US xS

06021002401 PR1: Fe
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Rehabilitation Results Sumsary - Chandbali block
Site Depth Cleaning Yield | Water Quality Remarks Conclusions from
Nethod Rehabilitation

Drilled | Res., Qbsv. Res. Dp { Y | Ch | Res
Paharpur 208.0 | Air Ln Yery LY | S5 :(X S Little silt US JUS |S | NS
05102211902 PR1: X
Patuli Q40 [ U8 | L:Air Ln Ly $$ LI |S US {us | S |NS
05102211802 2:P0P PRL: 0K
Charadia 180.0 |$ Air Ln Y NN S S (S IS |FS
05102312601 PRY: 0K
(haradia 1860 |[$ Air Ln Y 88« § S |S |S [|FS
(5102312604 PR1: (K
Jaladharapur 198,0 {§ Air Ln SY $9 0K ) 5§ {S [US|NS
05102313201 PR1:fe
Jaladharpur 120 S Air Ln sY 5§ 0K ) S |S |S IFS
05102313203 - PRL: 0K
Karanapokhari | 1740 | § PP S 95 € S S 15 |§ [|FS
05102311002 PRI: 0K
Karanapokhari | 201.0 | US | Air Ln LY S (B | S Casing break JUS {US (S |NS
05102311003 PRL: X ~%a?
Nalgohira 176.0 |$ Air Ln SY $S:C ] S 1S |S |FS
05102310901 PRI: K
Nalgohira 170 |Ss |Airtn sY 51 ¢ § S s IS |[Fs
05102310902 : PRY: OK
Nalgohira 1780 {§ Air Ln Ly $:C S S 1S |S N
05102310903 PR1: K
Kalgohira 8.0 S Air Ln Y $S:C $ S IS |S |FS
05102310904 PR1: X
Pokharisahi 1940 |$ Air Ln sy $S: ¢ S S |S |S [FS
05102310001 PRL: X
(Chasakhanda 230 1S pop SY $S:p S S {S [§ |FS
05102202004 PR1: K
Malbada L0 18 Air Ln Yery LY | 55 ¢ X ] Ned. sand. S {us|s |
05102201801 PRI: K Casing break?
Hatio LY\ B I Air Ln 5Y §5: & S Fine black S 19 1S |FS
05102201903 PRY: 0K sand

-
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Annex

Rehabilitation Data & Results - Abhayamkhi Ramachindrapur 6P, Delang block

, g 3

Site Depth Yell Yield | Water Quality Renarks Conclusions from
Cleaning Rehabilitation
Drilled | Res. Obsv. Dp i Y | Ch | Res
kmmalukh\ 117.0 (1) Air Ln SY §5:0d,Ec, U1 S US| NS
Ramach.pur Fe,(]
13122907203 PR1:0d,Pr,
Ec,Fe,C1
Abhayasukhi | 111.5 S Air Ln sy 58 N SIS U N
Rasach.pur PR1:Pr.Ec,
13122507204 Fe,0}
Abhayasukhi | 110.5 § Air tn 5Y §3 Pr SIS TN
Rasach.pur PRL:
13122507206
Abhayamikhi | 108.0 S Air tn LY §S :fc,fe,Cl Vater S US| US| NS
Ramach.pur PR1:Ec,Fe 01 during
13122507207 cleaning
1.purdeul i 125.0 S Air Ln SY S5 10d,fc",Fe 01d 1P SIS M| K
13122506401 PR1:NK :
l.purdeul i 114,5 ] Air tn sY §5 :Ec*,Fe,C) SIS TUM
13122505402 PR1:Ec",Fe,C)
1.purdeul i 118.5 S Air Ln S S :0d,Pr,Ec, SIS LU NS
13122505413 Fe,Cl
PR1:Ec*,Fe,Cl




Rehabilitation Data & Results - Beraboi 67 , Delang block

Arex 3, Pg 4

Site Depth Yell Yield | Water Quality Renarks Conclusions from
Cleaning Rehabilitation
Drilled | Res. Obsv, Res Dpl Y | ChiRes
Ayatnadua 36.50 S Air Ln Sy $S :0d,Pr.Fe [ § S{S IS |FS
131224058101 PR1:0K
PR2: 0K
Beraboi 3%.00 N Air Ln SY $S X $ SIS |S|FS
13122408901 PR1: X
PR2:Pr
PR3: K
PRA: X
Beraboi 36.00 S Air Ln Sy AT ¢ U SIS fusyos
13122408902 PRI
PR2: 0K
PRY:Pr
PRA:Pr
Beraboi 3.00 S Air Ln Sy 88 s S 1S {Us|0s
13122408903 PRL:Pr
PR2:Pr
PR3: K
Beraboi 0.0 |5 Air Ln &Y §§ :04,Pr,Fe | IS SIS jusios
13122408904 PR1:0d
PR2: 0K
PR3:Pr
Beraboi 11250 |$ Air Ln SY 55: K 13 Coarse SIS (UK
13122408905 PR1:0d,Fe sand
{Explo) PR2:0d,Fe
PR3:Fe
PRE:Fe
PRS:0d,Pr,Fe
PRE:0d,Pr,Fe
Beraboi [ [ { Air Ln Y §5 1K S NS |S|PS
13122408941 PR 0K
PR2:0d
PR3 (X
PREX
Brahmeswarpur | 32.13 S Air Ln Y S :04,Pr,fFe | S S |S|S|FS
13122409001 PRL: X
PR2: K
PR30
: =T
Buali 3.7 iS Air Ln Y §S :0d,Pr,Fe |5 S |S S |FS
1322405701 f X
PRI:X ;
! PRI '
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Anex 3, Pg S

Site Depth tell Yield | Water Quality Resarks Conclusions frow
Cleaning Rehabilitation
Drilled | Res. Obsv. Res Dp{ Y [ Ch| Res
Damapur 2.0 S Air Ln SY N s 07/89- SIS {US]DS
13122408601 PRL:Pr Ec* Chedir
PR2:Ec* sand,
PR3:Ec* us,LyY
PR4:Pr,Ec*
Damapur 0.5 S Air tn sy 55 0K S SIS S |FS
13122408602 PR1:0d
PR2: 0K
PRI 0K
Jokanarua 600 | Air Ln &Y §§ :0d,Pr us Coarse S |S[us]os
13122409401 PRY:0d sand
PR2: 0K
PR3:Pr
Jokanarua 36.00 ) Air Ln SY $S :0d,Pr 5 SIS S |FS
13122409402 PR1:0d
PR2: (K
PR3:0K
Nanijipur 3.10 S Air Ln Y S :0d,Pr,Fe | $ Ned, & SIS IS |FS
13122408401 PR1:0d fine sand
PR2: 0K
PR3 0K
PRA: 0K
PRS: 0K
Odataraboi .00 S Air Ln SY 55 1K S 11/89- SIS |S|FS
13122409101 PR1:0d Chehir
PR2: 0K sand,
| PR3:0K Us.
Odataraboi 34,00 S Air Ln SY SS :0d,Pr,Fe [ IS 11/89- SIS |usios
13122409102 PR1:Pr Che+Air
sz;“ US:
PR3:Pr d try S,
(dataraboi 3,00 S Air Ln SY 58 10 $ Coarse to S{S[5|FS
13122409103 PRY:OK sed. sand
PR2:0K
Pirhapatana 36.00 S Air Ln SY 5SS :0d,Pr H (oarse SIS |5 1|FS
13122409701 PRY:0K sand,
PR2: K pebbles
PR3: 0K
PRe: X
Pirmapatana 26,00 S Air Ln Sy 55 10K By SIS 1S |FS
13122409702 PR1:0d
PR2: 0K




Anex 3, Pg 6

Site

Depth

Vell Yield | Water Quality Remarks Conclusions from
Cleaning Rehabilitation
Drilled | Res, Obsv., Res Dpl Y | Thi Res
i
Pirhapatana K N Air Ln Sy 8§ X ) KIS IS |PS
13122409741 PR1: 0K
PR2:0K
Praharajpur 36.00 ) Air Ln SY §5 :0d,Pr ] S|1S|§|FS
13122409601 PR1:(K
PR2: 0K
PRIX
Praharajpur 36.00 ) Air Ln Sy S5 :0d,Pr § S 1S 1S |FS
13122409602 PR1:0K
PR2: (K
PR3: 0K
e LHI ¢
PRS: 0K
Praharajpur 36.00 ] Air Ln sY SS 10K S SIS {SI|FS
13122409603 PR1:0d
PR2: 0K
PR3:0K
Praharajpur 40.00 S Air tn SY 55 X S SIS S |FS
13122409604 PR1:0d
PR2: 0K
' PRI: 0K
Praharajpur 0.0 |5 Air Ln sy SS :Pr s S{S|S{FS
13122409605 PR1:0K
PR2:0K
PR3: 0K
Rencha 40.00 5 Air Ln SY $S :0d,Pr 5 12/89- S 1SS |FS
13122409301 PR1:0d Chehir S,
PR2:0K
PRI: (XK
Rencha 36.00 S Air Ln LY 85 :0d,Pr 1 11/89- S LUSTUST NS
13172409302 PRL:Pr Chethir 2
PR2:0d tries LY
MR3:Pr
Rencha 10,00 S Air Ln Y 59 0K s 12/83- $ 1S L USHDS
13122409303 PR1:0d Chehir US,
PR2:0d
PR2: 0K
Rencha .00 5 ir Ln Y 39 10K ] 07/29- S 15 1us|os
13122409304 PR1:Pr Thepir S.
PR2: K
PRI:Pr




hnex 3, Pg 7

Site Depth tell Yield | Water Quality Resarks Conclusions from
Cleaning Rehabilitation
Drilled | Res. Obsv. Res Dp{ Y [ Ch{ Res
Rencha 36.10 ] Air Ln sY S5 X us 11739~ S 1S 1Us]os
13122409305 PRI K ChAir, S
PR2:0K
PRI:0d,Pr
Udayapur 36.00 S Air Ln Y SS 0K S SJUS S |NS
13122408801 PR1:0d
PR2:0K
PR3:0K
PRA: 0K
PRS: 0K
PR < 0K

Rehabilitation Data & Results - Chainpur &P , Delang black

N
Site Depth Cleaning Yield | Vater Quality Remarks Conclusions from
Nethod Rehabilitation
brilled | Res. Obsv. Res. Dp | Y | Ch Resﬁrj
Ankoi 13.% ) Air Ln SY 5§ Lo pH L S 1S | M| M
13122404201 PR1:NX
Akoi A0 ] Air Ln SY S :Pr.lo pH | US S 1S {US[NS
13122404207 PR1:Lo pH
Ankoi 15.98 § Air Ln 5Y $S :Lo pH us S IS TUSENS
13122404203 PRL:Pr Lo pH
Akod a1s S Air In LY $S :0d,Pr, us Slight S [USTUSTNS
13122404204 Lo pH,fe tad,
. PRi:Lo pH tantd.
Arkoi X Air Ln Y §3 :0d,Pr, 13 S TUS| NS
13122404205 Lo pH,fe
PR1:Lo pH
Mkoi | ) Air Ln 5y 88 sPr,bo pH | US Sand, K [S [US|NS
13122404241 Fe Tad,
PR1:Pr Lo ol after
fe reinst
Gadasotar) .4 ] Air Ln LY §5 Lo pH,Fe | XK Black S | US| NKINS
13122403901 PR1:NK ward LY,
! “oletion
Godaotari | 1.0 S Air Ln sY §S Lo pH,Fe | U s IS |US|NS
13122403002 | PRI:Lo ph
¢ ! L ! ) N




foex 3, Pg 8

Site Depth Cleaning Yield | ¥ater Quality Remarks Conclusions from
Nethod Rehabilitatien
Drilled | Res. Obsv. Res. Op | ¥ | ChiRes
S T
badamotari | 46.0 Us Air Ln LY 55 % s US [ US| Us! NS
1312403503 PRI:%r,Lo pH g
badasatari X NK Air [n LY S 1K s Depletion || NX | US| USi NS
13122403906 PR:Lo pH,Fe 1
Barto) 18.0 $ Air Ln LY | sS:dPr, | M s |uslwins
13122403801 Lo pH,Fe
PRY: M
Bartol 40.0 $ Air Ln 5y §S :PriLo pH | M S |5 ||
13122403802 Fe
PRY: K
Bartol 4.0 S Air Ln LY SS Prlo ph | 1S S Tusluwins
13122403803 Fe
PRl:Lo pH
Bartol £3.0 Us Air Ln LY $S :Turb, W Sand, LY. JUS US| NS
13122403804 lo pH,Fe
PRY:
Kusundal 8.3 5 Air Ln Sy S5 :Pr.lo pH | US S 1S 1ustos
13122403701 Fo
PRI:Pr.lo pH
Kumndal .0 $ Air Ln Sy $5 :04,7r, us ERLIES
131224037102 Lo pH,Fe
PRi:Pr,Lo pH
Kusundal 100 ) Air Ln $S :Pr,Fe Us EREIS
11240310 PRI:Pr.lo pH
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Rehabilitation Data & Results - Gualipada & , Delang block

Amex 3, Pg 9

Site Depth Cleaning | Yield | Water Quality Resarks Conclusions from
Rehabilitation
Orilled | Res. Obsv. Res, Doi Y | Chi Res
Bol skana 12.50 § Air Ln sy §§ :0d,Ec* us 07/89- Ch S {Sjus|os
13122408501 PRL:0d,Ec* sAir Ln,
PR2:Ec" S.
PR3:Ec*,Lo pH
PRA:EC"
Bol akana 3.9 ) Air Ln sy §5 :0d,Ec* $ 07/89- Ch S{S |§ |FS
13122408502 PRI:Ec" + Air Ln,
PR2: K S
PR3:OK
8ol akana .20 S Air Ln SY S :0d,PrEc* S SIS S |FS
13122408503 Lo pH,Fe
PR1:0d,Pr,Ec*
PR2: K
PR3 K
Bolakana .40 Us Air Ln 5Y $S :0d,7r 5 Air Ln US| 8|S |PS
13122408504 PR1:Per stuck,
PR2: 0K abandoned.
PR3: (X Pebbles
PRA; (K Casing
failure?
8ol akana .31 S Air Ln sY S :0d,Pr, S SIS |S |FS
13122408505 £c',Lo H
PRI:Ec"
PRZ: 0K
PR3: (K
Gual ipada 0.9 ] Air Ln Sy $5 :0d,E¢’ ] Us1s Justos
13122411206 PRI:Ec’
PR2:Ee”
PR3:Pr B’
bual ipada 20.50 § 1 Air Ln SY S5 :0d,Pr.Ec* | S SIS ]S |FS
13122411207 PRY:Ec’
PR2:Ec*
PR3: 0K
fual ipada 13,95 ) Air Ln 5Y 95 1fc,(1 13 SIS US| NS
13122411208 PR1:0d,Ec,C1
PR2:Ec,C)
PRI:Ec,0)
butuailo 149.5 S Air Ln LY S5 :0d,Fr ‘N 09/88- Che [ S 1USLUS[NS
13122411302 PR1: %4 Dn Pa,
inproved
fuopaile | E0E us | MOP Y| S5 0 S| 12/91-Well US| US | US | KS
12411903 | PR1:Pr blocked at
30 » BGL,




Anex 3, Pg 10

Site Depth Cleaning | Yield | Water Quality Resarks Conclusions frow
Rehabilitation
Drilled | Res. sy, Res. Dp - Ch | Res
Gudupailo 2365 § pop LY S :0d,Pr,Ec, [ US 10/88- Ch+ § S US| US| NS
13122411304 Fe,Q bn Pa,US,
PRI:Pr 12/89- (h,
Mir Vify,
Us.
budupailo ®.5 S Kop Ly §S :0d,Pr,Ec* jUS S IUSTUSTNS
13122411305 fe,C}
PR1:0d,Pr,Ec*
fe,Cl
Humara 16.10 ] Air Ln Sy $S :0d,Pr S SIS IS IFfS
13122410402 PR K
PR2: X
PR3: K
Haara 40.00 S Air Ln No §S ofr ) S JUSIS |INS
13122410403 yield | PRL:OX
PR2: (K
Husara 41.90 S Air tn SY S8 :0d,Pr S SIS |SIFS
13122410405 PRI K
PRI X
PRI: (X
Nachapada 18.50 S Air Ln SY SS :0d,Pr, us SIS [Us|oOsS
13122411001 Ec",Fe \
PRI1:Ec"
PR2:Ec"
PR3:Ec"
Kachapada 17.90 b Air Ln 5y $S :0d,Pr S SIS |SI|FS
13122411003 PR1: K
PR2: K
PR3 (K
Kachapada 15.60 S Air tn Sy 55 +0K ] SIS S IFS
13122411005 PR1: 5K
PR2: OK
PR3: X
Panchwala | 40.95 |$ Air Ln 5y $S 10d,Pr, s S |S|us|Ns
13172408701 ! Ee*,Cl,
PR1:Ec, ()
PRZ2:Ec*, (1
PR3:E¢*, 01
| Panchupala ! 10,75 ) Air Ln oY 95 :0d.Pr,Ec* | US S 1S 1us|os
| 1720408702 PRI’
PR2: "X
PRI:E:"
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Rehabilitation Data & Results - Sri Purushottamur G , Delang black

Aonex 3, Pg 11

Site Depth Cleaning | Yiel | Vater Quality Resarks Conclusions fron
¥ethod d Rehabilitation
Drilled 1 Res. Obsv. Res. Dp | Y | Ch| Res
Bilaspur 110.5 ) 1: K0P SY SS :0d,Ec",Fe | US KOP US S 1S US| NS
13122411401 ' 2:Air Ln PR1:Ec",Fe Dirty
PR2:0d,Pr, vater +
Ec’,Fe sand
vith air
line
Bilaspur 100.5 S WP SY S5 K () SIS US| NS
13122411402 PR1:Ec* Fe
PR2:0d,E¢" Fe
Bilaspur s s | e S| SS Us S S UK
13122411403 PRL:Fe
PR2:Fe
PR3:0d,Fe
Thentena kLW 5 AOP ) 55 :Pr NK Bentonite | 5 | S | MK | NK
13122410501 PRI fine
sand
Thentena 9.9 | S nop S $5 :0d,Pr,fFe  § Bentonite | S | S | M| N
13122410902 PRI fine
sand
Thentena 40.38 S NeP Sy §8 :Pr K Bentonite | S | S | K| MK
13122410903 PRI :NK fine
sand
Rehabilitation Data & Results - Sujanpur GP , Delang block
Site Depth Cleaning Yield | Water Quality Remarks Conclusions froa
Nethod Rehabil itation
Drilled | Res, Cbsy. Res. Dpi Y | Chi Res
Ankula 20.1 S WoP Sy S 0K X Sand, 319 | MK
13122406602 PR1:NK bent-
Sujsnpur &P onite




Rehabilitation Data & Results - Kanas block

Anex 3, Pg 12

Site Depth Cleaning Yield | Water Quality Resarks Conclusions from
Nethod ‘ Rehabilitation
Drilled Res. Gbsv. Res, Dp{Y | Chl Res
Adala 103.0 § 1:hir Ln SY SScloph, 1 US S LustNs
13172601001 2:P0P Fe
PR1:Fe
Mala 102.0 S Air Ln LY 89 sEc",Fe | US Initially S TUS US| NS
13172601004 PR1:Fe 8Y, then
depletion
Mala 109.0 S Air Un v SS :lopH, 1 US S 1S US| NS
13172601005 Fe
PR1:Fe
Badala 98.0 § Air Ln Y S :fe B ] Initially SIS |US| N
13172601101 PR1:Fe $Y, then
depletion.
Badala 104.0 S Air in LY 8 :fe [ 1200 Vit S TUS T US| NS
13172501103 PRY:Fe vater
added
Badala 103.0 (1} Air Ln LY 59 :fe s US T USTUST NS
13172501104 PRY:Fe
Badala 111.0 S 1.Air Ln LY S Ec",Fe | US S US| U |NS
13072501109 2.P0P PR1:Ec",Fe _
Dochian 108.0 S Air Ln SY 59 ife S S 1S | S |FS
13172600701 PRI K
Dochian 115.0 H Air Ln Sy §§ K N Fine sand S 19 | M ]DS
13172600703 PR1:
Dochian 104.0 S Air Ln Ly S5 :fe us S LUStuUsStNS
13172600704 PR1:Fe
Khunt ia- 1.0 |5 | airtn 5Y $ Lo pH, | U S |s {w|ws
banapur fe
13172600901 PR1:Fe
Khunt ja- 8.0 S Air Ln SY SS:lopH, 1 US S IS U N
banapur Ec*,Fe
13172600903 PRI:Ec*,Fe
Khunt ia- 8.0 ] Air tn 5Y 9§ :Fe us SIS FU LN
banapur PR1:Fe
13172600904
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Arex 3, Pg 13

Site Depth Clening Yield | Mater Quality Remarks Conclusions from
Nethod Rehabilitation
urilled Res. Obsv., Res. bp | Y | ch| Res
badakharada | & [ Air Ln SY 55 1K [ { Rejuv. wl. Ki{S | K[ M
13172600153 PR1: X clay, fine
& wed.sand
b scales.
Sand
contd.
Bhatpada 97.0 ) Air Ln SY S:ophh, | US Fine sand S 1S |us| DS
13172601401 Fe
PR1:fe
ghatpada 102.0 S Air Ln SY SSilop, [ US SIS (US| D0S
13172601402 Fe
PR1:Fe
Kadua 100.0 S Air Ln SY S:lopH, | S Sand $ 1S5 15108
13172601303 fe
PR1:fe
Mjirs 4 L § Mr Ln SY 95 K [, § Rejuv. wi, } W ]S | X | M
13172601852 PRY:NK Clay &
sand caue
out.
Sahoopada 92.0 S Mr Ln Ly S5 :Fe U Depletion, S US| US|t NS
13172601602 PRI Fe 1200 1it
water
added
Sahoopada 92.0 S Air Ln LY SS:lopH, [ US 2000 1it S LUS|T U | NS
13172601603 Fe water
PRi:Lo ph, added.
fe
Sahoopada 91.0 $ Air Ln LY SS sfe s 3000 1it S {UB LU N
13172601604 PR1:Fe water
added.
Clay ¢
Yaterite
granules,
Sahoopada 9.0 S Air Ln Sy Sloph, | I8 Sand. S |S Ui
13172601605 Fe 3000 1it
PRi:to ph, water
Fe added.
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ANNEXURE 4

Rehabilitation Basis Data

Basic Record

1.
2.
3.
4.
5.
6.
7.

Regn. No. HE T TR X

Gram Panchayat
Village

Habitation

Date of well drilling:

Depth drilled: . .

L] a

Type of Pump installed:

Work Record

Annex 4,

Summary :

sl, Date Pusp Remarks
h. Type
1.1
1.1
Status Survey Results
Pump Condition: .« . « « « & o+ =«

8.
9.
10.

11.

Pump Utilisation: .

Chemical Analysis Results: . .

Rehabilitation Required: . . .

Pg



Annex 4, Pg 2
Rehabilitation Work Record Summary:
1 Well details :
1.1 Date of pump removal: . + « o ¢ « o ¢ o o .« .
102 WEll depth measurEd: « e« s &« s s « <. M
1.3 Depth measured after initial cleaning: .. . .« Mm
1.4 Method of initial cleaning: . « « « &« & « & . e
]-. 5 [)llrilt;i‘)rl : [ ] L ] L L] - » L] . . - . L ] - L) l\lrﬁlo /rnj-rl.

2 Chenmicals used :

$1.  Date NaoC! Na,(0, SIP

Ko, 1it K9 K9

2!1 [ XN N .l!:l (RN NN e R X2 ) [ IR N REENY YY)
2l2 [EX YY) LR N N e XY L

(RN Y thpastniasran

3 Well cleaning ¢

Sl Date Kethod Duratios Remlt
b. (be/nin) (Satisfactory/Onsatisfactory)

3" LERERR] AR E R R RN NR RN ) (A NEEN RN LA R AR R RN R AN NN NN

3!2 [ RN X LA A RAREREER RN LA AR R RN R (AR AR REANNR] IXR SRR XNNN)

]!3 (A XAR] LA AN R AR RN N] PEBEPRIBIES sRpERRRRa [REAR AR N RN Y]

4 Results of well cleaning

4.1 Full well depth was reached : Yes/ No
4,2 Yield was more than 15 lpm : Yes/ No
4.3 Water was clear & colourless : Yes/ No
4.4 Water was odourless : Yes/ No
=) Pump reinstallation details

5.1 Date: . & ¢ & ¢ 4 ¢ ¢ ¢ o o o o s = o =
5.2 Water level (b.g.1.) in well : . o
5.3 Pump Type details: e s s s e e e e .

6 Notes on Platform/Drainf/etc.: . . . . . .

’
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WATER CHEMISTRY RECORD :

Block

-
® % 8508 80sEsam

Annex 4, Pg 3

G.P:...I....‘...........

Village:.cseoeooasoeees Pump ReGd.NO i cececsnnas

Test | Odo- | True | Par- | Tur- pH £C Fess {1
Ko. ur fol- | tic- ] bid-
our les ity

Results from Status Survey Date of Observations:

Field Chemist:

1

2.

3

Post-Rehabilitation Results

Date :

Field Chemist:

1,

2,

3

Post-Rehabilitation Results

Date:

Field Chemist:

1.

2,

3.

Post-Rehabilitation Results

Date:

Field Chemist:

l.

2,

3

Post-Rehabilitation Resylts

Date:

Field Chesist:

L.

2,

3.

Post-Rehabilitation Results

Date:

Field Chemist:

1,

2,

3.

Post-Rehabilitation Pesults

Date:

Field Chemist:




Detailed Time Record of Redevelopment

(‘H—ﬂﬂf

st Date

" Chemical Treaiment

Air pressure appiied

No.

Time

Name &
Quantity

Time Record

Start Stop | Duration

Annex 4, Pg

Drmme el s




)

w3

A

FIELD NOTE SHEET
HAND PUMP REMOVAL

Block:

Q.P., Vikage, Hab.:
Regn. No.:

Annex 4, Pg 5

Ll

Condition of Pipes Condition of Rods
Pipe No.l............. S ~__——Rod No.L...... -
Pipc No.l............. — ] e Rod No.2................ ~
Pipe NOdwwircome |1 e RO NOS
]

Pipe Nodb.e. —— e Rod NOA . -
Pipe NO.S..wwiivenee Rod NO.5.ciurirnrences :
Pipc No.0...covunneeee Rod No.0....cocnnee.. -
Pipe No.T...ceeen. Rod No.7....ccumeee. -
Pipe No.8. ‘ Rod No.8...ccoveneeen -

Cylinder

........................

Plunger Rod

----------------------------

.................................................

.................................................



FIELD NOTE SHEET Annex 4, Pg 6.

i

HAND PUMP REINSTALLATION

Block: Dete:

G.P., Vikage, Hab.:

Regn. No.:

o)
ll ) 1! T .

Condition of Pipes Condition of Rods
Pipe No.l............. —_— ] __——Rod No.l...crrenee.
Pipe No.l............. — ROd NOZroooo
Pipe NoJd.n. — ~__————Rod NoJ..cccosunrccns
Pipe Nod..ovee. —— ~___—— Rud Nod....ve.
Pipc No.S...ciivevinens Rod No.S..evevinencns '
Pipec NO.G..cvrrnnnens Rod No.0....ccvevienneas
Pipe No.7...ceuerveen Rod No.7....coevnii =
Pipc No.8.....cueees Rod No.8....ccooemnanene
Cylinder Plunger Rod
Notes

.................................................

..................................................

------------------------------------------

.............................................
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Annex 4, Pg 7

Procedure for Chemical Treatment

Before well cleaning or redevelopment, the tube well needs to
be chemically treated for sterilising the well against
bacterial growth that may have occurred. The chemical
commonly used is Sodium Hypochlorite in combination with

Sodium Carbonate. The specific functions of these chenicals
are as follows:

1.1 Sodium Hypochlorite (NaOCl) is particularly effective
for well sterilisation, especially in wells
containing organisms like Sulphate reducing bacteria,
and Iron Dbacteria. The Chlorine concentration
required in the well is 1000 ppm. To obtain this
concentration, the following formula is useful:

Desired
Concentration
Weight of = Volume of water X  w-ceccece—w——---
NaOCl (Kg) in well (liters) Concentration of

Cl in Sterilant

If available Chlorine in Sodium Hypochlorite
solution is 5.25 %, then :

0.001
Weight of = Volume of water X  ==ceen—-
NaOCl (Kg) in well (liters) 0.0525
1.2 Sodium Carbonate (Na,CO;) is umed as a wetting agent

(ref: Pg.4, item 7.1, 1S:11632-1986)along with the
use of Phosphates which are sometimes glassy. The use
of 1 Kg. of Sodium Carbonate is recommended per 400
liters of water in the well.

1.3 Sodium Tripolyphosphate - STP (Na¢P,0yy) is effective
for removal of Bentonite stresses and clay particles
from the formation and will help in dispersing the
remanent of drilling mud around the weli screen area.
The recommended usage is 3.5 Kg. to 4.5 Kg. per 400
liters of water in the well. This chemical will be
used only in the cases of low yielding wells. STP can
be applied in the well by first mixing it with
Calcium Carbonate in warm water then adding Sodium
Hypochlorite to the suspension.

2. Application of Sodium Hypochlorite & its Removal:

Step 1: _ . . . .
The calculated quantity of Sodium Hypochlorite is mixed

in a plastic bucket of 15 liters capacity, with water and
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is stirred well. The person mixing the solution should
use gloves and cover his face with a cloth against the

strong smell of chlorine gas that comes from this
chemical.

Step 2:

The solution is diluted with 5 times its volume of water
and injected at the strainer depth by means of a 25 mm
diameter pipe lowered in the well to the well bottom
(ref: Pg.5, item 7.1, Para 8,I5:11632-1986). The solution
has a higher specific gravity and displaces water upward
and outward from the well as the pipe. is raised and
lowered repeatedly by about 1.5 m.

Step 3:

When the solution is placed at the screen, the drop pipe
is removed. Then about 100 liters of water (about half
the volume of water in 15 m length of 125 mm"dia upper
well casing) is slowly poured directly into the upper

well casing (and through the drop pipe) to displace the .

solution from the screen and force it into the formation.
Use of a surge plunger could be made, if available, as
per guidelines on Pg.5, item 7.1, Para 8, IS:11632-1986.

Step 4:

The tube well is kept capped overnight w1th chemicals in
the well. '

Step 5:

The next day, the well is cleaned by backwaahlng and/or
over pumping. - :

Step 6:

A test for residual Chlorine is conducted using Ortho
Toliodine reagent. If residual Chlorine is present in the
well water, then a drop of the reagent will turn red when
introduced into a small sample (5 ml) of the well water.
When the flushed water is free from residual Chlorine,

the reagent will not change colour and the hand pump can
be reinstalled.

i

Application of Sodium Tripolyphosphate & its Removal:

Sodium Tripolyphosphate is usually applied along with

Sodium Carbonate as a wetting agent and in combination

with Sodium Hypochlorite as the sterlising agent. The
method of application and removal of the chemicals is the
same as 1n the case of Sodium Hypochlorite. However the
mixing of the chemicals has to be different.

Sodium Tripolyphosphate has to be carefully mized bhefore
application. This 18 because STP, if not mixed properly

¥
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and clog well screen almost permanently. A solution is
prepared in a plastic bucket of 15 liters capacity, with
warm water and is stirred well. The solution is then
sieved through a plastic mesh of 150 mesh size. This is

an absolute precondition to the application of Sodium
Tripolyphosphate.

The calculated quantities of Sodium Hypochlorite and
Sodium Carbonate are mixed independently in separate
buckets, thoroughly by hand, but using rubber gloves.

The solutions of the 3 reagents are then mixed together
and then applied to the well, following Steps 2 to 4
outlined above and removed as mentioned in Steps 5 & 6.



