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PREAMBLE 

1. GENERAL: - The Proposed dam site is located across river Parbati near village Fatehpur 

Tehsil  Narsinghgarh, District Rajgarh of  Madhya Pradesh . The site is located on topo sheet 

no 55E/2 with latitude 23˚37’05” N and longitude 77˚07'37" E. The site is situated about 25 

km away from Narsinghgarh Tehsil headquarter. 

River Parbati is a tributary river Chambal ultimate part of Yamuna Basin. The river Parbati 

originates in Vindhyachal mountain near village Siddiqganj of District Sehore. The 

catchment area up to the proposed Dam site is 3150 sq km. 

Previously the project was designed for 35 mts height having FRL 459.39 mt with capacity as 

811 MCM but due to large submergence area and 92 villages coming under submergence 

and opposition of local people, the project could not be started. 

Presently to overcome above constraints Dam is proposed with FRL 445.45 m, having design 

gross capacity 172.54 MCM, live capacity 162.62 MCM and dead storage 9.92 MCM 

Replanisment of water in non monsoon season is 10 MCM which irrigate 50000 Ha in 

Rajgarh , Bhopal district 

2. NECESSITY  :-  

2.1. The Parbati river basin drains out very fast which causes scarcity of surface and ground 

water in surrounding area. 

2.2. No further development in the agriculture, industrial and other activities is possible 

without enriching the region with water. 

2.3. By construction of major water storage development of presently backward area is 

possible. 

2.4. Every year in the Pilukhedi Industrial area many industries stop working due to scarcity 

of water which causes huge financial loss, which could be solved by constructing the 

project. 

2.5. Standard of living of people will be increased. 

2.6. The flood control problem in the downstream area would be solved. 
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2.7. Ground water table in the command area will increase after construction. 

2.8. The project situated nearby to Bhopal would increase tourism the nearby area leading 

to extra income generation to the local resident. 
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3. LOCATION:- 

S.No  Details  PARBATI  PROJECT  

1 Latitude 230 37’ 05” N  

2 Longitude 770 07’ 37” E  

3 State  Madhya Pradesh 

4 District RAJGARH  

5 Tehsil & Block  NARSINGHGARH  

6 River PARBATI  

7 Accessibility 
At a distance of 25 Km from Narsinghgarh and 60 
Km. from Rajgarh (District )  

  

PARTICULARS REMARKS 

Existing 
infrastructure  

Rail Connectively – Biaora (35 Km.) 

NH Accessibility –  Devgarh (Narsinghgarh Sanctaury) (8 Km.) 
NH12 

Airport facility –     Bhopal ( 70 Km.) 

Resources 
Availability  

Water– From Parbati River 

Cement / Steel – Narsinghgarh (25Km.) 

Metal –  Narsinghgarh ( 25 Km.) 

Sand  - Local (0-2 Km.) 

Soil for Earthen Dam – From the Submergence area (0.5-2 Km) 

Human Resource for Masonry Work – Locally Available 

Environmental 
consideration 
(within 10 km 
radius from 
proposed project 
site) 

Buffer zone of protected area notified under the wildlife 
(protection) Act -1972 ( Narsinghgarh Sanctaury). Core zone is 
within distance of 10 km. 

Notified Eco-Sensitive areas ( Narsinghgarh Sanctaury) 

No Critically/ severely polluted areas 

No Interstate boundary 
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FORM-133 

INFORMATION OF OFFICERS RELATED WITH PROPOSAL 
 

S.No. Designation Name Mobile No. 

01. Chief Engineer Shri. Salilendra K Shrivastava 9425008709 

02. Superintending Engineer Shri. P.S. Baghel 8319101474 

03. Executive Engineer Shri. Nishant Tiwari 9131449368 

04. Sub Divisional Officer Shri. Ankit Saraf 9617717712 

05. Assistant Engineer Shri Akash Jain 9827650180 

06 Sub Engineer  Shri S.M. Khan 9826885334 
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FROM-141 

PROPOSAL FOR SANCTION FOR SURVEY AND INVESTIGATION 
 

1. Name of proposed Scheme : Parbati  Project 

2. Block : Narsinghgarh 

3. Is the Block ST or DPAP : Normal 

4. District : Rajgarh 

5. Assembly Constituency : 160- Narsinghgarh 

6. Proposed (who suggested the 
scheme) 

: Shri. Salilendra K Shrivastava, Chief 
Engineer, Chambal Betwa Basin, Bhopal 

7. Proposed Rabi irrigation Area : 50000 Ha.  

8. Beneficiary cultivators of villages : 132 No. villages 

9. Estimated Cost Total : Rs.  181554.73Lakhs 

(a) Land Acquisition & Rehabilitation 
cost for (Dam and Canal) 

: Rs  69500.00Lakhs 

(b) Construction Cost : Rs. 112054.74Lakhs 

10. Submergence Area, Total : 3494.64  Ha. 

(a) Government Revenue Land : 1204.07Ha. 

(b) Forest Land : 0 

© Private land : 2290.57Ha. 

 (i)  Irrigated : 2085.43Ha. 

 (ii) Unirrigated : 205.14Ha. 

11 Land needed for Unit-II canals Total :  

(a) Forest Land : 0 

(b) Private Land 
 

: 0   
 

(c) Govt land : 0  
 

(d)  Temporary Land Acquision :  210 Ha 
 

12. Catchment area : 3150.00 Sq.km. 
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13. Surface water quantity  : 726.66 Mcum 

14. Name of E.E who inspected the 
proposed site 

: Shri. Ashok Saxena & Shri Nishant Tiwari 

15. Date of inspection of E.E. : -------------- 

16. Whether E.E. certifies that he has 
personally verified above 
information and he certifies the 
same to be true and fair. 

: Yes,  Verified  

17. Signature of E.E. with date 
 
 

: Executive Engineer, 
Water Resources Division Narsinghgarh ,  

Distt Rajgarh 

18. Whether S.E. agrees with the above : Yes 
 
 

19. Signature of S.E. with date : Superintending Engineer, 
Water Resources Circle,  

Guna (M.P) 
 

20. Satisfaction and recommendation of 
C.E. 

: Recommended for Approval 
 
 

21. Signature of CE with date 
:  

Chief Engineer, 
Chambal Betwa Basin, 

Water Resources Department,  
Bhopal 

 
 

22. Recommendation of E-in-C : Recommended for Approval 
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FORM-142 

BASIC INFORMATION FOR IRRIGATION SCHEME 
1. 1. Name of proposed scheme : PARBATI PROJECT 

2. District  : Rajgarh 

3. New Scheme/RAA case : New Scheme 

4. Name of division : Water Resources Division 
     Narsinghgarh, Distt. Rajgarh 
 
5. CCA   : 50000.00 Ha. 
 
6. Designed Irrigation (Rabi)           :    50000.00  Ha. 
 
7. Details of dam 
 
 (i) Type of Dam : Earthen and Cenral Spillway 
 (ii) Length of dam : 1100 M & Saddle of 180m  
 (iii) Max. height of dam : 21.84M 
 (iv) Type of spillway / : Ogee Weir with Radial gates 
  clear over fall  
 
8. Main Items 
 Cost of Land taken : As per guide line of Collector Rajgarh, Sehore, &  
     Shajapur 

 (i) Irrigated : Rs. 50133.73 Lakhs 

 (ii) Unirrigated : Rs. 3290.44  Lakhs 

 (iii) Forest land : 0 

 
9. Amount of land acquisition : Rs. 53424.17 Lakhs (As per guide line of  
     Collector, Rajgarh Sehore, &  Shajapur 
 
 (i) Private land area to be : Rs. 53424.17 Lakhs                                                      
  acquired (Rs. Lakhs) 
 
 (ii) Forest land area to be : 0 
  acquired (Rs. Lakhs) 
 
10 Name of villages coming 

under submergence with 
respective area - 11 nos 

: (1) Fully Submergence – 3 Nos (i) Fatehpur, 
(ii) Rawatkheda (iii) Mahuakheda  
(2) Partially submergence – 8 Nos – (i) Sanka 
Jagir (ii) Mangatpur (iii) Sundi (iv) Tareni (v) 
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Barodi (vi) Jharkiya (vii) Chandbad (viii) 
Durgaon . (approximately, may increase) 
 

   Private Land  - 2290.57Ha. 
Forest  Land – 0Ha. 
Revenue Land  -  1204.07Ha. 

Total Land   -   3494.64 Ha. 

 
11. Length of pressurized Pipe Canal System : 44.75  kms (Approximately) 
 
12. (i)Area to be acquired (Dam and : 0 (temporary) 
 Canal) 
 
 Culturable area to be acquired : 0 (temporary) 
 (dam and canal) 
 
13. In case RAA cases original  : N.A. 
 designed area in ha.  
 Kharif,  Rabi 
 
14. Proposed max. irrigation  : 50000 Ha. 
 
15. Total cost in Rs. Lakhs : Rs. 181554.73Lakhs     

 Unit- I Head Work : Rs. 85996.40Lakhs 

 Unit-II Canal : Rs. 95558.34Lakhs 

 
16. Cost per Ha. (Rs. Lakhs) : Rs. 3.63Lakhs/Ha. 
 
17. B.C.Ratio @ 10% interest :  1.71 
 
18.    Name of villages benefitted    : 132 No. Villages are benefitted :- 

 Kachhipura, Bihar, Rekuakhera, Bijwan, Palkhedi, 
Biluabhat, Jamuniagop Chohan, Manpichhori, 
Chhaprikala, Nagtimoili, Bariya,Bijari, Mongladeep, 
Giharala, Kotrikalan, Piplia, Sukliya, Khaloli, Pakheri, 
Jamuniaganesh, Padliyakhedi, Omkaarpura, 
Mawasa, Bharmyakheda, Kankaria, Lasudliyapata, 
Barkhedador, Piliyabiram, Kandara Kotri,  
Nandgaon, Guralia, Ganthla, Bakani, Jhadpipliya, 
Nipaniyagadi, Mandawar, Gagar, Tuti, Sadri, 
Khajuri, Bamor, Guratiya, Boda, Bhabhrikheda, 
Dungapura, Barkheda, Ninor, Mualiyakhedar, 
Baraytham Bahwar, Ilahipura, Barodia, Panjra-
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panjri, Lakadiya, Mualiya, Mithanpur, Kachlipura, 
Shankarpura, Motipura, Achalpura, Kadiya 
Chandrawat, Bandi, Dhamdhor, Chainpurakalan, 
Kishorpura, Madori, Madora, Padliyabana, Palasi, 
Mundla, Banjari, Berasia, Bhojpuriya, Ambapura, 
Goliapura, Pipliadhakad, Khanpura, Baksi, 
Dhootkhedi, Menghra, Mangalgarh, Bijamankalan, 
Neemkhedi, Ankhiya, Barkheda, Bandikhedi, 
Amerpurchati. 
 
 

  
19.Ratio of area under submergence to   
       area proposed for Irrigation                 :      7.44 %  
 
20.Cost of AA with year : Rs., ------------------ Lakhs –Feb 2018  
       
 
 

 
 
 
 
 
 



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

11  
 

BRIEF DESCRIPTION OF PROJECT 

S. 
No. 

Description Details 

1 Name of proposed scheme PARBATI PROJECT 

2 Estimated Total Cost Rs. 181554.73Lakhs 

3 

4 

 

Cost without land acquisition 

Total cost excluding Gst  

Rs. 112054.74Lakhs 

Rs. 169862.06 Lakhs 

5 

 

Annual Irrigation  50000 Ha. 

6 Equivalent Rabi Irrigation  50000Ha. 

7 B.C. Ratio @ 10% interest  

   

      1.71    

8 Cost per Ha. on CCA  Rs. 3.63Lakh per Ha 

    

 

 

 
 
 
 

(Ankit Saraf) 
Sub Divisional Officer, 

Water Resources Sub Division, 
Narsinghgarh 

 
 
 

 (Nishant Tiwari) 
Executive Engineer, 

Water Resources Division 
Narsinghgarh 

(P.S.Baghel) 
Superintending Engineer, 
Water Resources Circle 

Guna 

 (Salilendra Shrivastava) 
Chif Engineer, 

Chambal Betwa Basin 
Bhopal 
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DETAILS OF CONSTITUENCY 

 

Sr. 
No. 

Description Details 

1 Nearest Village Fatehpur  

2 Constituency number 160 Narsinghgarh 

3 Name of M.L.A. Shri. Girish Bhandari 

4 Name of M.P. Shri. Rodmal Nagar 
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CHECK LIST  

 

 I. General Report 
 1 Name of the Project: 
Parbati Project 

2 Location: 
  (a) State(s) Madhya Pradesh (MP) 

 (b) District (S) Rajgarh  

 c) Taluka (s)/Tehsil(s) Narsinghgarh  

 d) Longitude / Latitude 23˚37'05''N  77˚07'37'' E ,  

 e) Toposheets  55 E/2  

 d) Complete address for correspondence along with pin code/E-
Mail 

Executive Engineer, Water 
Resources 
Division,Narsinghgarh   

  Email : 
eewrdngh@gmail.com 

3 Category of the project: 

  (a) Irrigation/Multipurpose Multipurpose  
 (b) Storing or diversion Storage 

S. 
No. 

Item Reference  

   
II Planning   

4 Has the Master plan for overall development of the river basin 
been prepared and stages of basin development discussed 
briefly? 

Yes 

5 Have the alternative proposals been studied and their merits and 
demerits discussed. 

Yes 

6 Does the scheme fit in the overall development of the river basin 
and has its priority in the overall development of the basin 
discussed? 

Yes 

7 Are there any features which are not likely to fit in the overall 
development of the basin? Have the other Departments 
concerned with the development been informend. 

No 

8 Is the present scheme proposed to be executed in stages? If so, 
are its various stages of execution and development discussed in 
the report? 

No 

9 Are the effects of the scheme on the reparian rights existing 
upstream and down stream projercts etc, discussed? 

Yes 
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10 Has the Provision for municipal and industrial water supply been 
made? 

Yes 

III Inter state and International aspects.   

11 Are there any International/Interstate issues involved? If so, have 
these issues been identified and present status of agreement or 
tribunal decision indicated specially indicated specially in respect 
of  

No 

  (a) Sharing of water   

  (b) Sharing of cost   

  (c) Sharing of benefits   

  
(d) Acceptance of the submergence by the upstream state(s) 

NA 

  

(e) Acceptance of the submergence by the upstream state(s) 
Compensation of land coming under submergence. 

                  NA 

  (f) Settlement of oustees NA 

  (g) Any other   

  Note: If there is no agreement state the present position against 
each item above. 

  

IV Surveys   

12 Have the detailed topographical surveys been carried out for the 
following items and maps prepared as per prescribed scales (Refer 
Section - 3 and Annexure -I) 

  

  (a) River surveys Yes 

  (b) Reservoir surveys Yes 

  (c) Head work surveys (dams, dykes, Dams, weirs etc., and 
auxillary components) 

Yes 

  (d) Plant site and colonies. No 

  (e) Canals, branch canals and water conductor system. No 

  (f) Major canal structures No 

  (g) Power house, switch-yard, surge shafts, tailrace. No 

  (h) Tunnel(s) adits, penstocks etc., Not applicable 

  (i) Surveys( Detailed and sample) of areas of the command for 
OFD and drainage works. 

No 

  (j) Soil surveys NO 

  (k) Surveys for soil conservation No 

  (m) Any other surveys i.e Archeological , Right of Way, 
Communication etc., 

No 

V Geology   
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13 Have the geological surveys for the following items been carried 
out (Refer Section 3 para 4.3 and Annexure 2) and report on 
geology appended? 

No  

  (a) Regional geology 

  (b) Reservoir 

  (c) Head works and energy descipitation area 

  (d) Power house and appurtenances 

  (e) Intakes and Regulators. 

  (f) Major canal structures 

  (g) Tunnel(s), pen stock hills etc., 

  (h) Communication routes 

  (i) Any others 

VI SEISMIC INVESTIGATIONS   

14 Has the seismicity of the region been studied and co-efficient of 
Vertical/Horizantal acceleration for the various structures 
discussed? 

Earth Dam 

15 Has the approval of the standing Committee for recommending 
design if seismic co-efficient for river valley project been 
obtained? 

NA 

16 Is there possibility of liquefaction of foundations? If so whether 
liquefaction studies been carried out? 

NA 

VII Foundation investigations   

17 Have the detailed foundation investigations(including insitu tests 
and laboratory tests) for the following structures been carried out 
(Refer Section- 3 para 4,3 and Annexure-II) and detailed report(s) 
appended? 

No  

  (a) Earth and rockfill dam. No 

  (b) Masonry/concrete dam. No 

  (c) Dams/Weir/head regulators etc No 

  (d) Canal & Canal Structures No 

  (e)Power house,tunnel(s), transformer caverns, desilting 
chambers, surge tanks/shafts, intakes 

No 

  f) Pump House No 

  g) Any other No 

18 Are there any special features affecting the designs? No 

VIII Construction Material surveys   

19 Have the surveys and laboratory tests for the following 
construction materials been carried out (refer section- 3 para 4.4 
and Annexure III) and reports appended? 

Yes 

  (a) Soils for impervious, semipervious and pervious zones of earth 
and rockfill dam. 

Yes 
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  (b) Sand Yes 

  (c) Rock and aggregate Yes 

  (d) Bricks and tiles No 

  (e) Pozzolana  No 

  (f) Cement and lime stone No 

  (g) Steel No 

  (h) Any other No 

20 Have the sources for each of the above material been identified 
and need etc.Indicated? 

Yes 

21 Have the proposals for Procurement of Scarce materials been 
indicated? 

                      NA 

IX Hydrological And Meteorological Investigations   

22 Have the hydrological and meteorological investigation been 
carried out and status of following data discussed in report?   

  (a) Rainfall Yes 

  (b) Temperature Yes  

  (c) Sunshine  Yes  

  (d) Gauge & Discharge Yes  

  (e) Sediment No 

  (f) Water quality No  

  g) Evaporation No 

  ii) Has the above data been collected & appended? Yes  

X Hydrology   

23 Is the hydrology dealt with in detail in a separate volume? Have its 
brief details been included in this Report? 

Yes 

24 Have an index map and bar chart showing locations of various 
hydrometric, climatic and rainfall stations and the data availability 
at those stations been attached? Yes 

25 Are brief notes about quality, consistency, processing and gap 
filling of the data included ? 

Yes 

26 Have hydrological studies been carried out for the following:   

  (a) to establish the availability of water for the benefits envisaged. Yes 

  (b) to determine design flood for the various structures (spillway, 
Weir Dametc). 

Yes. 

27 Have the analysis for the water flows, evaporation and command 
area rainfall been discussed ? 

Yes. 

28 Have the studies regarding reservoir sedimentation been carried 
out and revised elevation - Area Capacity Curves been used in the 
simulation studies (Working Table) ? 

No 
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29 Have the ecological requirements of water such as low flow 
augmentation, water quality control etc.and domestic, industrial 
use and power generation (thermal, hydel, nuclear) been included 
in the Project Report and Incorparted in the simulation studies ?  

Yes. 

30 Have the details of the simulation studies (Working Tables) and 
conclusions arrived from the various alternatives explanning the 
factors and assumptions been included and discussed ? 

Yes 

31 Have the number of failures for different aspects been indicated. 
Yes 

32 Have the likely desirable and undesirable changes in the 
hydrologic regime due to the project been brought out in the 
report ? 

No 

33 Is the criteria adopted for selection  of the construction diversion 
flood discussed ? 

                      Yes 

34 Is the basis for fixing up the storages discussed? Yes 

35 Have the flood routing studies been carried out ? No 

36 Have the back water studies been carried out ?  No 

XI Land acquisition and resettlement of oustees   

37 Have the type and quantum of land proposed to be acquired in 
the submerged area.Project area, area coming under canal and 
distribution system, area required for rehabilitation of the oustees 
been detailed ? 

Yes, basic survey has been 
done.  

38 Is the basis for provision for land acquisition indicated ? Yes 

39 have the rehabilitation measures, amenities and facilities to be 
provided to the Project Affected Persons been discussed? Are 
these in accordance State's policy/project specific policy/draft 
national policy for rehabilitation and resettlement and whether 
their provisions included in the report?  

 R & R According to New 
Policies have been made. 

40 Are the basis of land acquisition of the submerged area upto 
FRL/MWL etc. discussed ? 

Yes 

XII Design   

41 Does the state have established a Central Design Organisation and 
State level multidisciplinary Advisory Committees and whether its 
composition has been indicated in the report? 

Yes 

42 Has the final location of the headworks and appurtenances, in 
preference to the other sites investigated and discussed? Investigated 
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43 Has the layout of the project area Viz., location of headworks, 
work-shop, sheds, offices, colonies, etc,. Been finalised and 
discussed ? 

Under Progress  

44 Has the layout of the varrious major components of the 
headworks been discussed in the light of site feature, geology and 
foundation characteristics etc? 

           discussed  

45 Have the designs been prepared for the following components 
and appended ? 

  

  (a) Earth or rockfill dam, masonry or concrete dam, spillway, Dam, 
weir, etc. and appurtenances. 

Yes 

  (b) Energy dissipation arrangements, training wells etc. Yes 

  (c) Opening through dams- galleries, head regulators, penstocks 
other outlets, sluices etc 

NA 

  (d) Regulators. Yes 

  (e) Canal and water conductory system. Pressurised pipe system 

  (f) Canal structures. NA 

  (g) Power house, tunnels, surge shaft. NA 

  (h) Instrumentation. NA 

  Note: Detailed need not be appended, if a certificate is issued by 
CDO that all designs have been vetted by them and project is 
approved by state level Multidiscoplinary Advisory Committee. 

  

46 Have the salient features of the above components and the 
assumptions made in the design of above components of the 
project been indicated and their basis discussed? 

Yes 

47 Have any model studies been carried out for location of the dam, 
spillway and other appurtenances checking the design profile of 
the spillway, energy dissipation arrangements, location of outlets/ 
regulators etc ? 

No 

48 Has the final alignment of canal (s) and branch canal(s) been 
discussed in the light of various alignments studied? 

NA 

  (a) Does the canal and design provide for meeting requirements 
of rush irrigation ? 

NA 

  (b) Have any intermediate storages and tail tanks been considered 
to reduce the canal capacities? 

NA 

49 Are the canal and distribution system being lined and if so what is 
the minimum capacity of the channel proposed to be lined ? 

NA 

50 Is the location of canal structures on main and branch canals fixed 
after detailed surveys of the final alignments? 

NA 
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51 Are the regulation arrangements of the off-taking channel both 
near and away from the cross regulators discussed ? 

NA 

52 Are sufficent escapes including terminal escapes provided on the 
main / branch canal distributaries/ minors ? 

NA 

53 Have the basis for adopting water way for the cross drainage 
works been discussed ? 

NA 

54 Have the proposals for rating the canal section by providing 
standing wave flumes rating of the falls broad creshed weirs.             
V-noches etc. been discussed for the canal and distribution 
system ? 

NA 

55 Has any model studies for major canal structure(s) been carried 
out and if so, are the results discussed and incorporated in the 
design ? 

No 

XIII Irrigation and Command Area Development   

56 Have the conveyance and field irrigation efficencies for paddy and 
upland crops during kharif, rabi, etc. been indicated, discussed 
and justified ? 

Yes 

57 Have the 10-daily/monthly Crop water requirements at the canal 
had been worked out?  

Fortnightly 

58 Are there any proposals for introducing Warabundi and if so have 
these proposals been discussed in the report and sample 
cacluations for a typical distributary / minor / sub-minor furnished 
? 

No  

59 Has the present position of irrigation in the command through 
existing canals, tanks, lift schemes, wells etc. been brought out in 
the report ?   

No such scheme in 
command 

60 Are the particulars for minor irrigation projects existing/ proposed 
in the command been indicated ? 

Yes 

61 Are there potential areas, indicating the potential where ground 
water is available ? If so, has the quality of the ground water been 
indicated ? No  

62 Has the quantum of available ground water been assessed and its 
conjunctive use with surface water discussed ? 

Yes 

63 Have the semi-detailed soil surveys been carried out for the entire 
command? If not the extent of area surveyed may be indicated. 

Yes 

64 Have soil and land irrigability classifications brought out in the 
report? 

No 

65 Is the method used for determining the crop water requirements 
discussed ? 

Yes 
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66 Has the pre-project cropping pattern and the proposed cropping 
pattern along with justification been furnished ? Yes 

67 Are the areas and percentages of the CCA that will be irrigated 
during kharif, rabi. Two seasonal, summer and perennial been 
indicated ? 

Only Rabi irrigation is 
proposed  

68 Is justification furnished for irrigating pernnials and summer crops 
from the reservoir ? 

NA 

69 Have the monthly reservoir operation studies been carried out at 
least for 20 years and summary on annual basis attached ? 

NA 

70 Have the number of blocks selected for detailed surveys for On 
Farm Development (OFD) works including drainage and total area 
covered by such blocks been indicated ? 

NA 

71 Have the existing locations of the Trial cum Demonstration Farm 
inputs centres (seeds, fertiliser and insecticides) in the command 
been indicated and proposal to strengthen the same discussed ? No 

72 Have the arrangements for financing the OFD works and 
proposals for strengthening the same been discussed ?  No 

73 Have the agencies responsible for execution of OFD works been 
identified and simultaneous planning of execution of OFD works 
along with engineering works discussed ? 

No 

74 Has the yearwise phasing of irrigation development as a result of 
the project been discussed ? 

Yes 

75 Is the existing communication system within command area 
sufficient to meet the requirement after full development of 
irrigation ? If not, have the new proposals been planned and 
discussed ? 

Yes 

76 Is the adequacy of the marketing centres in the Command Area 
and new proposals to meet the requirements after full 
development of irrigation been discussed ? 

Yes 

XIV Flood Control and Drainage   

77 Have the various flood control components of the multipurpose 
project been indicated? 

NA 

78 Have the damage areas been identified and flood intensities 
worked out at each of the damage centres ( which gets affected?) No 

79 Have the following flood aspects been discussed?   

  a) Flood cushion in the reservoir Yes 
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  b) Maximum moderated flood out flows over the spillway etc, and 
if frequency. Yes 

  c) Existing and proposed safe carrying capacities of the channel 
below the dam after construction of flood embankment, channel 
improvement, river diversion etc. 

Yes 

  d) Synchronized moderated peak floods due to released (S) from 
the Dam usprteam and unibtercepted catchment upto the 
damage centres. 

No 

  e) Average annual expenditure incurred on flood relief works. 
No 

  f) Area and population affected / likely to be affected befor / after 
the project. 

NA 

  g) Estimated saving in annual loss of life, property, cattle, crops 
etc. (evaluated in terms of money) due to flood control. NA 

80 Have the following drainage aspects of command area been 
discussed? 

No need for drainage  

  a) Existing Surface and sub-surface drainage network and 
problems of the drainage congestion, water logging, alkalinity / 
salinity if any. 

No 

  b) Studies on sub soil water table (Premonsoon, post - monsoon 
etc.) 

  

  c) maximum intensity of 1,2 and 3 day rainfall   

  d) Deficiencies in farm drains   

  e) Defeiciencies in existing natural drains   

  f) Proposal for improvement of drainage/water logging/ 
alkalinity/salinity of the area along with justification thereof. 

NA 

  g) Identification  of the area in command which will get benefited 
due to execution of drainage net - work and benefits thereof in 
terms of relief from crop damage, increased yields etc. NA 

XV Navigation                                                                                                    NA 

81 Is the present scheme for remodelling of the existing facilities and 
/ or extension of the navigable reach or establishing new 
navigable reach? 

Not applicable 

82 Is the existing inland transport system being fully utilised? If not, 
have the bottlenecks in its full utilisation been identified and 
discussed? 

Not applicable 

83 Have the surveys for goods and passenger traffic been carried out 
and discussed? 

Not applicable 
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84 Is the extent of modification required in the existing system 
discussed and justified? 

Not applicable 

85 Do design for the canal section and structures taken into account 
the navigation requirements? 

Not applicable 

86 Have the proposals to develop the new scheme and phases of 
development in the different reaches been discussed? 

Not applicable 

87 If the area is being served by inland water transport, have the 
following been discussed: Not applicable 

  a) The existing toll rates and registration fees for the crafts 
(sizewise); 

Not applicable 

  b) Proposals for revision of tollage rates and fees, if any. 

  c) Concurrence of the competent authorities for revision of rates 
and fees. 

  d) Proposal to subsidise the tariff, tollage, craft registration fee, 
passenger fare etc. to attract traffic. 

88 Has the State Inland Water Authority been consulted while 
finalising the scheme and its view point discussed? 

Not applicable 

89 Has economic justification and viability of the navigation 
component of the multipurpose project been discussed? Not applicable 

XVI Power NA 

90 Have the following points been discussed?   

  a) Availability of the power generating capacity in the region from 
different sources. Not applicable 

  b) Total energy available and peaking capcity of the system. Not applicable 

  c ) Integrated operation of the system and present status of 
utilisation. 

Not applicable 

  d) Surpluses and shortfalls in the system Not applicable 

  e) Future plans of power development from different sources in 
the State / region. 

Not applicable 

  f) Fitment of the scheme in planning of power development of the 
State / region. 

Not applicable 

  g) Energy generated from the project, firm power, seasonal power 
and total power 

Not applicable 

  h) Proposal for transmission connecting to the existing system / 
grid. 

Not applicable 

  i) Project cost per kwh installed and per kwh generated as 
compared to the different hydro - electric projects and different 
sources in the State / region to justify the power component of 
the project. 

Not applicable 
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  j) * Whether sufficient surplus off peak power is available for 
pumping of water from lower to upper reservoir. 

Not applicable 

  k) * Actual off peak energy requirement of proposed scheme. 
Not applicable 

  l) * Cost of peak and off peak energy Not applicable 

  * for pumped storage scheme only Not applicable 

XVII Construction Programme and Plant and Manpower Palnning 
  

91 Are the major components of work proposed to be done 
departmentally or through contractor ? 

Proposed to be on contract 

92 Have the various alternative for construction programme been 
studied and proper justification furnished for the final programme 
adopted ? 

No 

93 Has the proposed construction programme been prepared and 
syncronized for timely completion of each of the major 
component of work including Command Area Development ? Yes 

94 Have the yearwise quantities of the following materials of 
construction been worked out for various components of the 
project :  

No 

  (a) Excavation separately in - soft and hard strata. 

  (b) Earthwork infilling - impervous, semi-pervious and pervious. 

  (c) Rockfill - for dam, toe, riprap etc. 

  (d) Stone for masonry. 

  (e) Coarse aggregate for concrete. 

  (f) Sand - for filter, masonry / concrete. 

  (g) Gravel- for filter. 

  (h) Steel of various sizes and type 

  (I)Cement -normal, quick/slow setting with or without pozzolana. 

  (k) Lime-surkhi-pozzolana. 

  (l) Scarce material-special steel.  

  (m) Other material- fuel, electricity, explosive etc. 

95 Have the yearwise quantities to be executed by machine/labour 
for each of the major component been worked out for each of the 
above material ? 

NA 
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96 Have the labour intensive items of the various major components 
of the project been identified and the quantities of such items 
worked out ? 

NA 

97 Have PERT chart or CPM diagrams for construction programme of 
various components been made and included in report? Has 
organisational set up frequency for project monitoring been 
indicated in the Report? 

NA 

XVIII Foreign Exchange   

98 Have the details of the plant and machinery, spares, instruments 
scarce materials to be imported worked out? NA 

99 Has the phasing of imports and source(s) of imports been 
discussed itemwise ? 

NA 

100 Are the imports to be affected under foreign grants/credits or 
internal resources of the country ? 

NA 

101 Is the scheme covered under State sector or Central sector? 
State sector 

XIX Financial Resources   

102 Has the concurrence of the State Fiance Department been 
obtained? 

No 

103 Is the scheme included in the Five Year / Annual Plan? If not what 
is the prsent position regarding its inclusion in the plan?  No 

104 Whether the scheem has already been started? If so is the 
present stage of construction indicated? 

No 

105 Have the yearwise requirement of funds been indicated? 
No 

106 Is the scheme covered under any forign assistance/aid agreement 
? 

No 

XX Estimate   

107 Is the separate volume of estimate attached as appendix ? 
 Attached 

108 Is the year to which the rates adopted in the estimate indicated ? 
Yes 

109 Have the analysis of rates for various major items of work for the 
major components of the project been furnished, with basis for 
analysis ? 

Yes 
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110 Are the provisions for the following items made on the basis of 
sample survey and sub-estimates : Yes 

  (a) Distributaries, minor and sub-minors   

  (b) Water courses   

  (c) Drainage   

  (d) CAD Works   

XXI Revenues   

111 Are the basis for the following sources of revenues furnished ? 
  

  (a) Betterment levy and proposal for its recovery No 

  (b) Irrigation cess Yes 

  (c) Flood protection cess No 

  (d) Cropwise water rates As per the act 

  (e) Sale of water for village/ city /industrial/ power/ water supply 
Yes 

  (f) Miscellaneous NA 

112 Have these rates been compared with the existing rates at the 
other projects in the State/region ? 

NA 

113 In case the rates are being enhanced , has the concurrence of the 
concerned department(s) been obtained ? NA 

114 Have the organizational set up for the collection of revenue been 
indicated ? 

NA 

XXII B.C. Ratio   

115 Are the allocated cost for the following components of the 
multipurpose project worked out and basis furnished ?   

  (a) Irrigation Yes 

  (b) Power Not applicable 

  (c ) Flood control Not applicable 

  (d) Navigation Not applicable 

  (e) Water supply Yes 

  (f) Any other Yes 

116 Have the various departments State/ Centre agreed to the sharing 
of the above allocated cost ? NA 
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117 Have the cropwise benefits been worked out for irrigated and 
unirrigated crops being grown before project in consultation with 
the agriculture department and statement furnished ? Yes 

118 Have the cropwise benefits been worked out for the proposed 
cropping pattern after the introduction of irrigation in 
consultation with the agriculture department and statement 
furnished ? 

Yes 

119 Is the B.C Ratio of Irrigation Projects acceptable or otherwise 
justified ? Yes 

120 Is the B.C.Ratio for Flood Control Projects acceptable or otherwise 
justified ? 

NA 

121 Have the financial and economic return statements been 
furnished keeping in view the phasing of development? NA 

122 Are the benefits other than considered in the B.C. Ratio and 
financial return statement been identified ?  Yes 

XXIII Ecological aspect   

123 (a) Is the area likely to have any of the following environmental 
and ecological problems due to the altered surface water pattern 
and preventive measures discussed ? 

NA 

  (i) Excessive sedimentation of the reservoir and the upper reaches 
of the river and its tributaries tailing into reservoir   

  (ii) Water logging, salinity/alkalinity   

  (iii) Increase in salinity of the ground water   

  (iv) Ground water recharge   

  (v) Health hazard-water borne diseases, industrial pollution etc. 
  

  (vi) Submergence of important minerals   

  (vii) Submergence of monuments   

  (viii) Fish culture and aquatic life   

  (ix) Plant life- (flora)   

  (x) Wild Life    

  (xi) Migratory birds   
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  (xii) National park and sancturies   

  (xiii) Seismicity due to filling of reservoir   

  (xiv) Likely change in the regime of the river   

  (xiii) Any other   

  (b) Have the Environmental and forest clearances from MOE and F 
been obtained? IF not what is status thereof?   

XXIV Colonies and Buildings   

124 Has the planning of the colony/building been done keeping in 
view the ultimate use for optimum utilisation of the         
investment ? 

As per Governments policy 

125 Has an estimate of the extent of higher cost involved been made 
details discussed ? 

As per Governments policy 

126 Are the permanent buildings being constructed required for 
maintenance of the project only ? 

As per Governments policy 

127 Can the buildings other than requirred fro maintenance of the 
project being constructed be put to some other use after the 
completion of the project by the department or any other 
agencies ? 

As per Governments policy 

128 Have the interested agencies been consulted in planning of the 
building to suit their requirements later on ? As per Governments policy 

129 Have the proposals for disposal of temporary buildings been 
discussed ? 

As per Governments policy 

XXV Public participation and Cooperation   

130 Are the possibilities of these been discussed in :   

  (a) Planning  As per Governments policy 

  (b) Construction As per Governments policy 

  (c) Improved agricultural practices As per Governments policy 

  (d) Any other As per Governments policy 

131 Have public debates about utility of projects been held and the 
response thereof outlined in the Report? As per Governments policy 

XXVI Soil Conservation   

132 Is the need for soil conservation measures in the catchment of the 
project discussed ? NA 
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SAILENT FEATURES 

    Table 2 

I Location    
      
  State  Madhya  Pradesh  
  District  Rajgarh 
  Tehsil / Block Narsinghgarh 
  Toposheet No 55E/2, E/3 
  Latitude  23˚37'05" 
  Longitude  77˚07'37" 
  River  Parbati  

  River Sub Basin Chambal  
  River  Basin Yamuna 
  Tribal/ Non Tribal  Non Tribal 
  Distance From  25Km From Narsinghgarh  
    85 Km From Rajgarh  
  Probable Estimated  Cost  1815.54Crore 
  Irrigation Proposed   50000 Ha 
  Cost Per Hectare  3.63 Lakh 
      
II Hydrology    
      
  Catchment Area  3150 Sq.km 

  Maximum Flood Discharge (PMF) 19853.86 Cumecs  
  75% Dependable Yield  726.66 Mcum 
  Proposed Design Flood  As per Norms  
      
III Reservoir Data    

      
  Gross Storage  172.54   Mcum 
  Live storage  162.62 Mcum  
  Dead Storage  9.92  Mcum 
  Gross Area of Submergence at F.R.L  3494.64 Ha 
  Private Land  2290.57Ha 
  Government  Land  1204.07Ha. 

  Forest Land  0 
  NO. of Village Submerged  3 Full 
    8 Partial 
    11 Total 
   Population  Affected    
      
IV Dam  Data    
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  Type Of Dam Concrete  
  Total length including earthen bund  

Saddle  
1100 M  
180 M  

  Length of Spillway  311 M  

  Height  21.84M 
  No. of openings  17 
  Size Of Gates  15M X 12M 
  Creast Level   433.45 M 
  Thickness of Pears  3.25M 
      
V  Control Level    

      
  Top Level  of Dam 447.95M 
  Top Level  of DamGates  445.45 M 
  Creast Level  433.45 M 
      
VI  Canal    
  Lenth of Rising Main (Left) Approx 2300 M ( L1-800M,L2-800M,L3-700M) 
    
  Max. Dia of RBC 1.30 M 
  Max. Dia of LBC 2.80 M 
  Lift (Left) 60M-67M 
    

   Power Required. 12.00MW  
   
VII Area Proposed Under Irrigatioin  50000 Ha. 
  Annual Irrigation  50000  Ha. 
  Crop Kharif  0 
  Crop Rabi  50000 Ha. 
  Crop Perennial  0 
  Total  50000  Ha. 
      
VIII Financial Aspects (Estimated Cost)   
  Unit -I  Head Works 859.96Crore 

  Unit -II Canal  955.58Crore  
  Total  1815.54Crore  
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CHAPTER-I – GENERAL REPORT 

1. BACKGROUND   

Since, this project has been taken into consideration since 1960’s no major projects are being 

constructed on Parbati river till date. The construction of this project would help in maximum 

utilisation of water in concerned areas facing a high scarcity of water for irrigation, resulting in the 

development of the area. This project will also provide water for industrial areas situated in nearby 

area such as Pilukhedi and would promote in development of more industries in the nearby area. 

Further, the command area identified under Parbati project lies in the deep black cotton soils and 

is water scarce region of Chambal basin. This project will definitely bring economic prosperity to 

this area due to increased agricultural activities by fulfilling the demand of irrigation water 

required by farmers. 

Though not planned, many other incidental benefits like recharge of ground water in command 

area, development of agro based industries/food processing units, employment generation in 

construction phase and afterwards, development of tourist spots, etc.  will be benefitted from the 

project. This will result in upliftment of socio - economic condition of people living in water scarce 

areas of Rajgarh, Bhopal district of Madhya Pradesh State. 

Parbati Dam is on junction of Lower & middle part of Lower Chambal sub-basin. This will provide 

annual irrigation to about 50000ha. 

2. BRIEF DESCRIPTION OF RIVER SUB BASIN 

The Parbati river is a tributary of the Chambal which is a tributary of Yamuna and is known 

as the Western Parbati as distinguished from Parbati tributary of Sindh river. This river 

originates from Siddiqganj  village in Sehore district of Madhya Pradesh .After flowing about 

234 km in Madhya Pradesh, the river forms the boundary between Rajasthan and Madhya 

Pradesh for a length of about 80 km. After running for a further distance of about 96 km in 

Rajasthan, it again forms the boundary between Rajasthan and Madhya Pradesh for about 

64 km and joins the Chambal river about 32 km south east of Sawai Madhopur city in 

Rajasthan.  
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3. PRESENT & PROPOSED PROJECTS   

Sinec, 1960 when this project was taken into consideration, no major projects has been 

constructed on Parbati river till date, construction of this project will help in maximum utilisation 

of water in concerned areas facing a high scarcity of water for irrigation, thus helping in the 

development of the area. This project will also provide water for industrial areas situated nearby 

such as Pilukhedi and thus resulting in development of more industries in the area .No major dams 

or Dams had been constructed in the upstream on Parbati River. The existing projects are mostly 

of small size.          

4. SUMMARY OF THE PROJECT PROPOSAL 

4.1. Administrative Boundaries Based on Location Details : 

The Parbati  Project is located in Fatehpur village of Narsinghgarh Tehsil of Rajgarh 

district in Madhya Pradesh on river Parbati having Latitude as 23˚37'05" N and 

Longitude as  77˚07'37" E. can be located on toposheet No. 55 E/2 The site is situated 

about 25 km away from Narsinghgarh  Tehsil headquarter. Dam site is approachable 

either from Fatehpur village of Narsinghgarh tehsil (25 km) by NH- 12 tar road and then 

on forest road or via Gava Village of Shyampur  tehsil (27 km). Nearest railway station 

Biaora is 60 km from site.   

4.2. Project Components : 

The project comprises of Four main components namely Head works (Damwith Central 

spillway & Appurtenant works) Pump House Distribution chamber and Pressurized Canal 

works. 

4.3. Physical Features : 

 The physical features include: 

4.3.1. Dam: 

The Parbati Project envisages construction of an Earthen dam with Central Spill Way. 

three  Pump house on Left  bank with Rising main. The project constitutes the following 

:  
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(i) Construction of 1100 M long Damwith a maximum height of 21.84M.and saddle 

180m long.  

(ii) The 311.00 M long Central Spillway & 10m key wall (on both side) with 17 Nos 

radial gates of size 15.00 M x 12.00 M with a maximum discharging capacity of 

19853.86 Cumecs. and foundation gallery has also been provided .   

(iii) The 789.00 M long earthen section on either side of the Dam portion. 

(iv) Storage formed by the construction of Dam will have a Gross storage 172.54  

MCM live storage of 162.62 MCM with approx 10 MCM post monsoon Flow in 

river, it irrigate 50000 Ha.  

(v) Rehabilitation and Resettlement in approximately 11 villages being submerged (7villages 

of Tehsil -Narsinghgarh and 4 villages of Tehsil -Shyampur)(as the FTL of project is 

marked at RL 445m, but due to increase in FTL these details may increase)  . total 3 

villages are fully submerged  and 8 villages are partially submerged  . On the other hand 

total private land under submergence is 2290.57Ha. , Govt. land 1204.07Ha. and forest 

land is 0. 

4.3.2. Canals : 

(i) It consists of a pressurized pipe system of approx 44.75 km. with micro network 

system to irrigate 50000 ha.  Left Pipe canal system irrigate 50000 Ha area of 

Rajgarh & Bhopal  district. Total 44.75 km network of gravity main and rising main  

for GM1 , GM2 and  GM3 to irrigate area of 18000 Ha. ,26000 Ha and 6000 Ha. 

resp. 

5. SURVEY AND INVESTIGATION –  

1.1. Topographic survey - The topographic survey for  Basin, Submergence has been done. 

1.2. Geological survey   - Reservoir competency survey of the Parbati Project has been taken 

up as per the field season programme of geological survey of India vide item no. 

EG/55E/MP/86/17 for the Field season 1988-89 as an additional (non assigned in FSP) 

investigation from 10th March to 1st April 1989.  
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6. HYDROLOGY:- 

6.1. The  proposed  Dam site  is  located  on  Parbati  river  near  the village Fatehpur in the tehsil of 

Narsinghgarh of Rajgarh district of Madhya Pradesh. The total catchment area up to Parbati 

Damsite is 3150 sq km. There is observed gauge-discharge data from Pilukhedi G.D. site 

available U/s of at the proposed Damsite. Hence efforts have been made to derive Rainfall-

Runoff relationship using the rain gauge data of nearby existing R.G. station applying the same 

R-R Equation at the proposed Parbati Damsite.  

6.2. The expected yield  (virgin) at the site at 75% dependability on the basis of current data’s  has 

been  worked out to 924.09 Mcum by NIH and after deducting upstream utilization of 197 

Mcm the net yield comes out to 726.66 Mcm. This gives a yield factor of 0.22 Mcum/sq km. 

The top level of Dam is kept at RL 447.95, with top of gates being at RL 445.45 mt, crest of the 

Dam at 433.45 mts to restrict submergence of 3494.64 Ha of land at RL 445.45mt . The 

submergence created on the back of Dam will require about 2290.57 Ha of private land, 

1204.07 Ha of Govt. Land and no forest land. The benefitted area of the project lies in the 

zone of Lower & Medium part of lower Chambal sub basin. In this part of basin, the existing 

projects are mostly of medium and minor type. There is no major project constructed on 

Pārbati river neither upstream nor downstream in Madhya Pradesh to the proposed site. The 

detailed computations of deriving R-R equations, monthly runoff, dependable yield 

computations etc. are enclosed.  

7. FLOOD CONTROL AND DAMAGE:-  

The structure being Dam, no flood cushion has been provided in the proposed project with storage 

mainly allowed up to banks only and the waterway area has been kept wide enough to pass a PMF 

of 19853.86 cumec. Since topography of area is having mild slopes, drainage problem is not 

expected. 

1.1. RESERVOIR & POWER :-  

1.1.1. The gross storage capacity and principal levels of Pārbati Damis as summarized 

below: 

Gross capacity:    172.54  MCM. 
Live capacity:     162.62 MCM. 
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Dead Capacity:    9.92 MCM. 
Top level of Dam:    447.95mt. 
Top level of gates of Dam:   445.45mt. 
Crest level of Dam:    433.45mt. 
River bed level:    426.11mt. 
 
Total water available at Pārbati Damfor Utilization: 
  =  Live capacity + Non - Monsoon inflows (Regeneration & Recharge) 
  = 162.62 + 10 = 172.62 MCM 

1.1.2. POWER:  Total area irrigated by pressurized pipe canal system is 50000 Ha. which 

requires 3 pump house left bank and thus requires total power of 12.00MW.  

SUBMERGENCE DETAILS : 

The water spread area at FRL of 445.45 M is 3494.64 ha. The breakup of affected land is 

as under : 

S.No Particulars Approval in 1st 
Revision 

 

1 No. of Villages fully Submerged 3  

2 No. of Villages partially Submerged 8  

3 Total Area in Hectare 3494.64 Ha.  

(a) Private Land 2290.57Ha.  

(b) Government / Revenue Land    1204.07Ha  

(c)  Forest Land 0  

Thus the submergence percentage is 4.58 % for cultivated land to annual irrigation area. 

The total submergence percentage is 6.98% to annual irrigation area. Suitable provision has 

been made for private culturable & uncultivable land compensation. The compensation of 

land and Houses are calculated as per collector guide line 2017-18 . The average cost of 

irrigated & un -irrigated  land are respectively 24.04 Lakh per Ha.  and 16.04 Lakh per Ha. All 

the details are enclosed in R&R plan . 

8.  AFFECTED POPULATION : 

Due to construction of Parbati Project, 11 villages namely Fatahpur, Rawatkheda,Sanka 

Jagir, Mangatpur, Sundi, tareni, Baordi, Jharkiya, Chandbad, Mahuakheda, and Durgaon. 

families affected in all such villages is approximately 800 Nos. Suitable provision has been 

made for Rehabilitation.   All the details are enclosed in R&R plan . 
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9. PRINCIPAL LEVELS 

There is no observed data of silt rate in river Parbati (Rinsi) Damsite is available. Hence as 

per present practice a silt rate of 0.75 Acre Ft/Sq.mile/ Year is considered to get the silt load 

to be deposited during the life of reservoir. 

Assuming the life of reservoir as 100 years and taking the independent C.A. of project as 

2849.24 sq.km the silt load comes out to 100.60 MCM (82500 Acre ft.) . Since the silt load is 

of higher side so it is decided to construct the Damat RL 445.45 m 

PRINCIPAL LEVELS OF THE Dam :- 

1. Top Level of Dam:   447.95 mt. 

2. Top level of Gates of Dam:                445.45 mt. 

3. Crest Level of Dam:                433.45 mt. 

4.  River Bed Level:   426.11mt. 

5.  Top width of Dam:   7.50 mt. 

6. Height of Dam:   21.84mt. 

7.  Gross Storage:    172.54  MCM. 

8. Live Storage:    162.62 MCM. 

9. Dead Storage:    9.92 MCM. 

10. Total length of Dam:               1100 mt 

11.  No. of Gates:    17 Nos (15mt x12m) 
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9.1. AREA CAPACITY TABLE :- 

 

S.NO  R.L.

CONTOUR 
INTERVAL

AREA SUM ROOT AREA MEAN CAPACITY
CUMULATIVE 

CAPACITY
CUMULATIVE 

CAPACITY

(Metre)
(h) in 
Metre sqm (A1+A2) SQRT(A1XA2)

Area[(A1+A2)+Sqrt(A1
xA2)]/3 cum cum Mcum

1 2 3 4 5 6 7 8 9 10
1 425 0 0 0 0 0 0 0 0

2 425.5 0.5 0 0 0 0 0 0

3 426 0.5 0 0 0 0 0 0.0000

4 426.5 0.5 123560 123560 0 20593.33333 20593.33333 20593.3333

5 427 0.5 250200 373760 175826 91597.63336 91597.63336 112190.9667

6 427.5 0.5 415550 665750 322445 164699.1232 164699.1232 276890.0899

7 428 0.5 645500 1061050 517917 263161.0872 263161.0872 540051.1771

8 428.5 0.5 746800 1392300 694305 347767.496 347767.496 887818.6732

9 429 0.5 853600 1600400 798416 399802.7054 399802.7054 1287621.3786

10 429.5 0.5 1196850 2050450 1010758 510201.286 510201.286 1797822.6645

11 430 0.5 1599200 2796050 1383475 696587.4665 696587.4665 2494410.1310

12 430.5 0.5 1787650 3386850 1690802 846275.2583 846275.2583 3340685.3893

13 431 0.5 1866310 3653960 1826557 913419.436 913419.436 4254104.8253

14 431.5 0.5 1969320 3835630 1917123 958792.2107 958792.2107 5212897.0360

15 432 0.5 2105440 4074760 2036243 1018500.481 1018500.481 6231397.5174

16 432.5 0.5 2389970 4495410 2243198 1123101.377 1123101.377 7354498.8942

17 433 0.5 2642900 5032870 2513255 1257687.534 1257687.534 8612186.4279 8.6100 CREST

18 433.5 0.5 3209800 5852700 2912590 1460881.664 1460881.664 10073068.0921

19 434 0.5 3518100 6727900 3360416 1681386.042 1681386.042 11754454.1339

20 434.5 0.5 3908350 7426450 3708095 1855757.446 1855757.446 13610211.5801

21 435 0.5 4219600 8127950 4060994 2031490.695 2031490.695 15641702.2753

22 435.5 0.5 4612900 8832500 4411870 2207394.923 2207394.923 17849097.1987

23 436 0.5 5097200 9710100 4849008 2426517.919 2426517.919 20275615.1179

24 436.5 0.5 6160510 11257710 5603691 2810233.481 2810233.481 23085848.5992

25 437 0.5 6423230 12583740 6290499 3145706.433 3145706.433 26231555.0327

26 437.5 0.5 7200050 13623280 6800557 3403972.854 3403972.854 29635527.8863

27 438 0.5 7394900 14594950 7296825 3648629.106 3648629.106 33284156.9920

28 438.5 0.5 8655401 16050301 8000364 4008444.174 4008444.174 37292601.1662

29 439 0.5 9513712 18169113 9074414 4540587.86 4540587.86 41833189.0263

30 439.5 0.5 11025710 20539422 10241847 5130211.496 5130211.496 46963400.5228

31 440 0.5 13845509 24871219 12355427 6204440.937 6204440.937 53167841.4599

32 440.5 0.5 14016415 27861924 13930700 6965437.319 6965437.319 60133278.7786

33 441 0.5 15506521 29522936 14742654 7377598.257 7377598.257 67510877.0360

34 441.5 0.5 17604760 33111281 16522366 8272274.512 8272274.512 75783151.5481

35 442 0.5 18357600 35962360 17977240 8989933.26 8989933.26 84773084.8080

36 442.5 0.5 19902785 38260385 19114585 9562495.027 9562495.027 94335579.8350

37 443 0.5 21497970 41400755 20685006 10347626.84 10347626.84 104683206.6749

38 443.5 0.5 22850590 44348560 22163964 11085420.66 11085420.66 115768627.3345

39 444 0.5 24893210 47743800 23850043 11932307.11 11932307.11 127700934.4466

40 444.5 0.5 29842235 54735445 27255624 13665178.11 13665178.11 141366112.5616

41 445 0.5 33381460 63223695 31562278 15797662.12 15797662.12 157163774.6792 157.1600

42 445.05 0.05 33524233 66905693 33452770 1672641.056 1672641.056 158836415.7347

43 445.1 0.05 33677006 67201239 33600533 1680029.528 1680029.528 160516445.2626

44 445.15 0.05 33919779 67596785 33798175 1689915.992 1689915.992 162206361.2546

45 445.2 0.05 34073552 67993331 33996579 1699831.826 1699831.826 163906193.0806

46 445.25 0.05 34255325 68328877 34164318 1708219.91 1708219.91 165614412.9907

47 445.3 0.05 34488098 68743423 34371514 1718582.291 1718582.291 167332995.2815

48 445.35 0.05 34600871 69088969 34544438 1727223.458 1727223.458 169060218.7396

49 445.4 0.05 34873644 69474515 34736990 1736858.413 1736858.413 170797077.1522

50 445.45 0.05 34946417 69820061 34910012 1745501.209 1745501.209 172542578.3611

42 445.5 0.5 35109194 68490654 34234429 17120847.23 17120847.23 174284621.9096

43 446 0.5 38227729 73336923 36635294 18328702.8 18328702.8 192613324.7138

44 446.5 0.5 42468952 80696681 40292575 20164875.97 20164875.97 212778200.6886

45 447 0.5 47230805 89699757 44786636 22414398.88 22414398.88 235192599.5708

46 447.5 0.5 52480890 99711695 49786692 24916397.8 24916397.8 260108997.3732

47 448 0.5 60311119 112792009 56259943 28175325.36 28175325.36 288284322.7297  
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10. IRRIGATION PLANNING: 

The scheme will irrigate the area of the Wheat 1MV.-    17500 Ha, Wheat OLV–7500 Ha, 

Gram 20000 Ha. Pulses 5000 Ha. Total Rabi of 50000Ha and so Annual Irrigation as 50000 Ha  

Intensity as 100%. 

11. COMMAND AREA 

The 132 No.villages under the command are as follows: 

S 
No 

Piped 
Canal 
System 

GCA 
(Ha) 

CCA (Ha) Name of Villages 

1 Main 
Pipe 

62500 50000 Rajgarh Distt. – 132 Nos 
 Kachhipura, Bihar, Rekuakhera, Bijwan, Palkhedi, 
Biluabhat, Jamuniagop Chohan, Manpichhori, 
Chhaprikala, Nagtimoili, Bariya,Bijari, Mongladeep, 
Giharala, Kotrikalan, Piplia, Sukliya, Khaloli, Pakheri, 
Jamuniaganesh, Padliyakhedi, Omkaarpura, 
Mawasa, Bharmyakheda, Kankaria, Lasudliyapata, 
Barkhedador, Piliyabiram, Kandara Kotri,  Nandgaon, 
Guralia, Ganthla, Bakani, Jhadpipliya, Nipaniyagadi, 
Mandawar, Gagar, Tuti, Sadri, Khajuri, Bamor, 
Guratiya, Boda, Bhabhrikheda, Dungapura, 
barkheda, ninor, mualiyakhedar, baraytham sahwar, 
Ilahipura, Barodia, Panjra-panjri, Lakadiya, Mualiya, 
Mithanpur, Kachlipura, Shankarpura, Motipura, 
Achalpura, Kadiya Chandrawat, Bandi, Dhamdhor, 
Chainpurakalan, Kishorpura, Madori, Madora, 
Padliyabana, Palasi, Mundla, Banjari, Berasia, 
Bhojpuriya, Ambapura, Goliapura, Pipliadhakad, 

S 
No. 

Type of 
Crop 

Name of 
Crop 

Area 
(Ha) 

Intensity of 
Irrigation  (% of 
CCA) 

Method of Irrigation 

1 Rabi Wheat 1MV 17500 35% By Gravity Pressure/ Sprinkler 

2 Rabi Wheat OLV 7500 15% By Gravity Pressure/ Sprinkler 

3 Rabi Gram  20000 40% By Gravity Pressure/ Sprinkler 

4 Rabi Oil Seeds 5000 10% By Gravity Pressure/ Sprinkler 

 Total Rabi  50000 100%  

 Grand 
Total 

 50000 100%  
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Khanpura, Paksi, Dhootkhedi, Menghra, Mangalgarh, 
Bijamankalan, Neemkhedi, Ankhiya, Barkheda, 
Bandikhedi, Amerpurchati. 
 

(i) Gross Command Area         62500 Ha 

(ii) Irrigable Command Area 50000 Ha 

(iii) Proposed Rabi Area              50000Ha. 

(iv) Proposed Kharif Area                     Nil 

(v) Annual Irrigation             50000 Ha 

11. CANAL SYSTEM:  

It consists of a pressurized pipe system of  approx . 44 km. with micro network system to irrigate 

50000 ha.  Left Pipe canal system and right bank canal system to irrigate 50000 Ha area of Rajgarh 

and Bhopal district . 

Climate of Command Area 
(a) Average annual rainfall (weighted)   -  
(b) Seasonal distribution (i) Monsoon -  
(c) Temperature   -   250  C. 
(d) Humidity          -   17 % 
(e) Evapo-transpiration (annual)   -        

12. FLOOD CONTROL  

The dam is proposed on Parbati ( River)  near village Fatehpur. Peak flood (PMF) at dam 

site is comes out to be 19853.86 Cumecs. 17 no. of gates of 15M X 12M has been 

provided to pass the flood .  which Is sufficient for safe operation.  

13. DRAINAGE 

Depending on the slope of the land, underline strata and climate of the area the river 

channel develops dendritic drainage pattern. 

14. CONSTRUCTION PROGRAMME AND MAN POWER AND PLANT PLANNIG 

The stipulated time of completion of the project is 36 months. The detail construction 

programme will be prepared during fixation of the agency. 
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The Dam portion of length 311m & 10m key wall on each side  is made of concrete and 

remaining portion 970m earthen  bund and saddle of 180m is also provided.  Good 

quality of soil is available for hearting and casing in sufficient quantity & local sand is 

available at a distance of 0-0.5 km. from the Damsite. Pitching stone, Quarried Boulder 

and quarry spalls are available at a distance of 25 km. from the site.  

15. ENVIRONMENT, ECOLOGY AND FOREST ASPECT OF THE   PROJECT 

The water resources department Govt. of M.P. shall obtain all required statutory clearances 

from the ministry of Environment and Forest and ministry of Social Justice and 

empowerment like environmental clearances, and for rehabilitation and resettlement plan 

and all other clearances have been made in the project estimates. 

16. ESTIMATE:  

The estimate is prepared based on U.C.S.R. of M.P. Water Resources Department in force 

since 01.09.2017 Total cost works out to  Rs.181554.73Lakhs.  12 % GST has been included 

in the estimates. 

Unit-I:  

The cost of head works of Parbati ( Rinsi) Damincluding spillway, outlet works, gates, energy 

dissipation  devices,  regulator  including  intake  structures, Pump Houses, cost of pumps, motors 

& electromechanical work, land acquisition & construction of the all components, etc. have  been  

worked  out under  this  head  and  estimated  as Rs 859.96crore at USR - 2017 (including GST 

&Establisment charges ) 

Unit-II: 

The cost of proposed main telescopic pipe canal network, piped distribution network, micro 

irrigation works inclusive of all pucca works, drainage works etc.  has been worked  out  and is 

estimated  as  Rs 955.58 crore at USR - 2017 price level. (including GST &Establisment charges ) 

Thus,  the  total  cost  of  the  project  has  been  estimated  as Rs. 1815.54 crore Sub -head wise 

details shown in table below: 
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S.No Unit -I Unit‐II Total
1 3 4 5
1 33.33 90.50 123.83

2 69195 305.00 69500.00

3 14186.89 0.00 14186.89

4 0 0.00 0.00

5 0 0.00 0.00

6 0 0.00 0.00

7 0 0.00 0.00

8 89.29 100.00 189.29

9 0 59.40 59.40

0 4523.53 4523.53

0 32273.37 32273.37

0 3227.34 3227.34

10 21.5 0.00 21.50

11 55.8 0.00 55.80

12 119 0.00 119.00

13 0 0.00 0.00

14 60 0.00 60.00

15 0 0.00 0.00

16 0 0.00 0.00

17 0 42554.85 42554.85

18 0 0.00 0.00

19 44.1 0.00 44.10

83804.91 83133.99 166938.90

14609.91 82828.990 97438.90

438.30 2484.87 2923.17

1753.19 9939.48 11692.67

Total cost I/c Establishment & Gst 85996.40 95558.34 181554.73

3.63 LakhsCost per Hectare

Q- Special T & P
R-Communication
S-Power plant 
T-Water Supply
U- Distributory & Minors
V-Water Courses
'X'-Environment

Total 'I' Works
Grand Total Excluding  B-Land

Establisment Charges @3%

Gst @ 12%

P-Maintenance

B- Land
C-Works
D-Regulator
E-Fall
F-CD Works
G-Bridges
K-Building

L2- Pump House i.c Cost of Pumps & Cost of 
Distribution chambers

L-4- SCADA,  Manifolds, Surge protection & all 
M-Plantation
O-Misc.

A-Preliminary

L1-Transimission Line

L3- Rising / Gravity Mains

PARBATI  PROJECT
ABSTRACT OF COST

(Amt Rs. in Lakhs)

Sub head
2
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S.No
Amount in 

Lakhs
1 3
1 33.33
2 69195
3 14186.89
4 0
5 0
6 0
7 0
8 89.29
9 0

0
0
0

10 21.5
11 55.8
12 119
13 0
14 60
15 0
16 0
17 0
18 0
19 44.1

83804.91
14609.91

438.30

1753.19

Total cost I/c Establishment & Gst 85996.40

Gst @ 12%

U- Distributory & Minors
V-Water Courses
'X'-Environment

Total 'I' Works
Grand Total Excluding  B-Land

Establisment Charges @3%

O-Misc.
P-Maintenance
Q- Special T & P
R-Communication
S-Power plant 
T-Water Supply

K-Building
L1-Transimission Line
L2- Pump House i.c Cost of Pumps & Cost of 
L3- Rising / Gravity Mains
L-4- SCADA,  Manifolds, Surge protection & all 
M-Plantation

B- Land
C-Works
D-Regulator
E-Fall
F-CD Works
G-Bridges

ABSTRACT OF UNIT -I HEAD WORKS 

Sub head

2
A-Preliminary
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(Amt Rs. in Lakhs)

S.No Unit‐II 
1 4
1 90.50

2 305.00

3 0.00

4 0.00

5 0.00

6 0.00

7 0.00

8 100.00

9 59.40

4523.53

32273.37

3227.34

10 0.00

11 0.00

12 0.00

13 0.00

14 0.00

15 0.00

16 0.00

17 42554.85

18 0.00

19 0.00

83133.99

82828.990
2484.87

9939.48

Total cost I/c Establishment & Gst 95558.34

Gst @ 12%

U- Distributory & Minors
V-Water Courses
'X'-Environment

Total 'I' Works
Grand Total Excluding  B-Land

Establisment Charges @3%

O-Misc.
P-Maintenance
Q- Special T & P
R-Communication
S-Power plant 
T-Water Supply

K-Building
L1-Transimission Line
L2- Pump House i.c Cost of Pumps & Cost of 
L3- Rising / Gravity Mains
L-4- SCADA,  Manifolds, Surge protection & all 
M-Plantation

B- Land
C-Works
D-Regulator
E-Fall
F-CD Works
G-Bridges

ABSTRACT OF UNIT -II CANAL

Sub head
2

A-Preliminary
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17. FINANCIAL RESOURCES 

Total cost of the scheme is worked out to Rs. 181554.73Lakhs for  50000 hectare CCA 

irrigation area. The cost per hectare works out to Rs. 3.63Lakh per ha. 

18. REVENUES 

Irrigation : The water rates for per hectare of irrigation is Rs.350.00 and irrigation Cess is 

Rs.25.00 per Ha for rabi irrigation, The total Rabi irrigation of the project after 

completion will be 50000.00 Ha.  

 

19. BENEFIT COST RATIO   

B.C. Ratio of the project is   -            1.71 

For 10% rate of interest is    - 1.71 

The economic Rate of Return is  

The detail is separately attached. 

 

20. FUTURE UTILISATION OF FACILITIES CREATED. 

Depending on the schedule of construction various facilities and assets ,as required in 

the project, will be developed in different phases .During the planning stage a judicial planning 

will be done as per the requirements so as to avoid wasteful expenditure and thus  maximum 

utilization of the resources. 
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21. RECOMMENDATION: 

The Parbati project is located in Narsinghgarh  tehsil of Rajgarh district. The Dam is proposed on 

Parbati river which is tributary of Chambal River. The river originates from Siddhigang village of 

Sehore district and after traversing a distance of 133 km,dam site is located. The water available at 

proposed site is about 4 times of what is required at the site. The full utilization of the water 

available could not be possible because construction of reservoir having a large submergence area 

includes costly culturable land and historical Shaka ji jagir temple coming under submergence and 

project cost being veryhigh. Therefore to protect the historical monument of Saka ji jagir and to 

avoid the large submergence of culturable land Dam is the only option to utilize the available 

water of Parbati river.The site is the best suitable location available to construct a major irrigation 

project in the Parbati river of MP area.  

The proposed command covers 132 village of Pachore, Narsingharh ,Biaora of Rajgarh district.The 

existing cultivators of the command area of especially Rajgarh district are having, an acute 

shortage of water for irrigation and their daily need. They have to depend on the monsoon and 

also the topography of the area is almost flat so that there is no other method of providing 

irrigation facility because the average level of cultivable area is above the river flow level and 

ground water table is also not sufficient for irrigating the command area.  Therefore this project 

shall provide amodern method of irrigation by means of sprinkler and drip irrigation by storing 

waterin the Damupto a suitable level and then lifting the water to a highest available ground level 

so that irrigation through pressurized pipe can be provided to the cultivators.  

The command covered by this project will facilitate the cultivators to uplift their livelihood 

including increase of ground water table of the nearby area. It will also generate employment 

during the construction period. The project also includes water for domestic and industrial use. 

The total construction cost of the project is Rs . 1815.54 crore and recommended for early 

approval.  
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Looking to the current price, the cost of scheme is reasonable and within departmental norms. 

Therefore the scheme is feasible and suitable for construction. Parbati Project strongly 

recommended for construction with the irrigation benefits in 50000 Ha of CCA of Rajgarh , and 

Bhopal District. 

 

 

 (Ankit Saraf)  ( Nishant Tiwari) 

Sub Divisional Officer   Executive Engineer 

Water Resources Sub Division   Water Resources Division  

 Narsinghgarh  Narsinghgarh 

     

     

     

     

     

     

 (P.S.Baghel)  (Salilendra Shrivastava) 

 Superientending  Engineer  Chief Engineer 

 Water Resources Circle  Chambal Betwa Basin 

 Guna  Bhopal 
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CHAPTER-II – INVESTIGATIONS 

1. SURVEYS & INVESTIGATIONS :-  

In order to initiate the topographical surveys for Parbati Dam, the value of Survey of India 

benchmarks located on round parapet of well near Biaora railway station was transferred 

by double levelling to the temporary bench mark established near Dam axis. The 

administrative approval accorded for Rs. 27.90 Lakhs by W.R. Department memo no. 

40/6/M.P./38/72/470/dated 15/03/74 for survey work. Later on Revised Administrative 

Approval for revised survey estimate amounting to Rs. 405.89 lakhs has been accorded by 

W.R. Department memo no. CB/2001/322/BPL/ dated 14/06/2001. 

1.1. STATUS OF PREVIOUS SURVEY WORK  

Unit I Head Work: Under this sub head works executed are preliminary survey by survey 

of India, Reservoir survey and alignment survey, geological investigations, F.R.L. survey, 

Temporary building works, Catchment area treatment plan etc.  

Unit II Canal work: Earlier in  this sub head works for Gravity Canal  executed are 

preliminary survey of command area, exploration of foundation along canal alignment, 

soil survey of command area by Agriculture Department, drilling of bore holes for big 

canal structures,. 

1.2.  PRESENT SURVEY WORK  

No separate river course survey has been carried out for river Parbati near the Damsite. 

Separate survey has been carried out for Parbati Dam earlier (1972) by Survey of India 

for area up to R.L 460. Recently, another survey is carried out for area up to R.L 450.0 m 

upstream of Parbati Dam site. The area capacity curve has been prepared and is 

attached with drawing.  

1.3. HEAD WORK 

The Parbati Damsite is proposed across Parbati river near village Fatehpur in Narsinghgarh 

Tehsil of Rajgarh district. Parbati Dam axis survey was carried out by department. The grid plan 

of the Dam and cross section of Parbati river at Dam axis is plotted. 
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1.4. PLANT & COLONY LAYOUT 

Suitable Govt. land is not available for establishment of plants and colony, therefore 

plant and colony survey has not been done. Existing Colony at Narsinghgarh 25 Km 

away from dam site shall be upgraded for residential and office premises. Private land 

near to the project site is proposed to be identified and acquired.  

1.5. POPULATION :- The human population in Rajgarh, district of Madhya Pradesh will be benefited 

due to the assured irrigation supply. The total population as per 2011 census in Rajgarh district 

is 15.5 lakhs with male and female population as 8.00 and 7.5 lakh resp. The area of the 

district is 6153 sqkms. The human population has been projected for the year 2050 AD on the 

basis of medium variant growth rate as given in U.N. Publication ‘World Population Prospects – 

2010 revision' . Most of this population is dependent entirely for their domestic, industrial and 

irrigation needs from Pārbati river only. Due to the construction of this Dam of height 

21.84mts, total 11 villages would be submerged, out of which 3 villages namely Fatehpur 

,Rawatkheda and Mahuakheda  would be fully submerged and 8 villages would be partially 

submerged.  Besides this sizeable population depending on agriculture in the command areas 

will be benefitted due to increased agricultural activities.  

1.6. COMMAND AREA 

The required sample command area survey of the project has been carried out by Central 

Water and Power Commission earlier and soil samples were tested and found to be suitable 

for irrigation.  

1.7. CANAL AND WATER DISTRIBUTION SYSTEM 

Initially storage of Parbati Damwater was to be irrigated by means of open canal system as per 

survey done by CPWS. But with the adoption of new technology of sprinkler system providing 

irrigation with more efficiency, the project will be irrigated by means of pressurized canal 

network. The system would involve construction of rising mains, distribution chambers, 

pumping station and providing water by means of gravity main to the fields of farmers. The 

detail command survey as per sprinkler requirement would be carried out in later stage of the 

project. 
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1.8. ARCHAEOLOGICAL SURVEY IN THE SUBMERGENCE AREA  

One ancient temple named Shakha Shyamji situated in saka jagir village is coming under 

submergence and this being a historical temple, would be protected by constructing concrete 

bund all around with suitable approach. A Sanka is a small village near the river Parbati and is 

about 5Km from Village Kotra , once its tehsil head quarter of Rajgarh state . The famous 

temple of Shyam ji was built in memory of king Sangram Singh ( Shyam Singh ) by his wife 

Bhagayawati in 16-17th century , the king died in encounter with mughal soldier of Haji wali . 

The temple is protected by state government . it has beautiful paintings on the walls reflecting  

the Malwi and Rajasthani effects , the beautiful and well carved stones and bricks were used to 

construct the temple. each year in month of magh a mela is held here and is known as Shaym JI 

ka mela. 

As the FTL of proposed Dam is fixed at  RL 445.45m and the RL at the entrance gate of temple is 

443.75m , hence to protect the temple from submergence effects suitable provision  have been 

made in R&R Plan. in the provision approach road at RL 447.00m of length 1280m including 

bridge of 200m and outer boundary wall , filling of ground up to RL  447.00m and drainage of 

rain water from temple is adopted . 

1.9. MINERAL, (USEFUL & HARMFUL SURVEY)  IN THE CATCHMENT AREA  

As ascertained from the Mining department, Govt. of Madhya Pradesh, no minerals of 

economic importance are present in the pond area of Parbati Damand its vicinity.  

1.10. COMMUNICATION SURVEY 

The Parbati Damis proposed across Parbati river near village Fatehpur (Rinsi) in Narsinghgarh 

Tehsil of Rajgarh district. The Damsite is about 25 km from Narsinghgarh on Bhopal road. 

Biaora is the nearest railway station/town. The project site is well connected by road. Bhopal is 

the nearest airport which is about 70 km from the project site. 

The command area under Parbati Dam is well approachable from district roads. All the villages 

in the vicinity of Parbati Damand its command area are electrified. Suitable provision is made 

for communication surveys for laying telephone lines etc. in the project estimate.  
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1.11. SOIL SURVEY 

Soil survey has not been carried for the command under Parbati Dam. However, on the basis of 

a map prepared for Lower Chambal sub-basin from National Atlas of India (1982), and based on 

the information provided by the National Bureau of Soil Survey and Land Use Planning (NBSS & 

LUP), Nagpur/Delhi the soils of the command area can be broadly classified into medium to 

deep black soils. The deep black soils are predominantly clayey in texture while the medium 

black soils are fine textured. The black soils are suitable for cultivation. With good management 

practices, it is possible to cultivate areas under these soils both under wet and dry conditions. 

The lands in the command are good to very good cultivable lands with moderate erosion. 

These are suitable for irrigation with moderate limitations due to heavy texture and require 

drainage. 

1.12. SOIL CONSERVATION 

In order to reduce soil erosion in the catchment and reduce the silt being carried out by the 

rivers and streams leading to Parbati Dam, soil conservation measures would be taken up as 

per the studies through consultant appointed for EIA, EMP , SIA and R&R study of Parbati Dam. 

Necessary provision for this work has been kept in the project estimate. 

1.13. CONSTRUCTION MATERIALS 

The requirement of construction materials for the project can be met from the nearby 

quarries. The quality of the materials available in these quarries is found to be suitable 

for usage as construction materials. Further, the requirement of construction materials 

like cement, steel, etc.  can be  brought  from  Biaora, Bhopal,and Sehore which  are 

easily connected through road network. 

Soils 

The proposed Damwhich will be a masonry/concrete structure, no detail investigations 

for borrow areas has been carried out. However, borrow area survey for proposed Dam, 

distribution chambers, pump houses, booster pumping stations, rising mains etc.  is 

proposed to be carried out in due course of time. 
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Sand 

CPWC has conducted studies regarding this, according to which sand is available in the 

river portion in sufficient quantity and as per test results the quality of sand is suitable 

for use in mortar, concrete and masonry work. 

Rock and Aggregates 

CPWC has conducted studies regarding this, according to which rock/aggregates are  

available from nearby hills  in sufficient quantity and as per test results the quality of 

material obtained  is suitable for use in mortar, concrete and masonry work. 

Pozzolona 

The pozzolonic materials are not considered to be used in the construction of the 

project. 

Lime Stone 

Deposits of lime stone in small quantities are found in Rajgarh and Sehore districts in 

Chambal basin. 

Cement and Steel 

The requirement of cement for the construction of the project can be brought from 

nearest cement plants located at Narasinghgarh (Damoh), Banmore (Gwalior) of M.P 

state to the nearest railhead i.e., Biaora & Bhopal. Similarly, the steel requirement of the 

project can be brought from steel plant located at Mandideep near Bhopal and Bhilai 

steel plant located in Chhattisgarh state. Besides this, sufficient quantity of cement / 

steel is available from nearby reputed and authorized dealers. 

Scarce Materials 

No scarce materials are anticipated to be use in the construction of the project which 

may cause hindrance to the construction of the project. 
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Any Other Material 

There has been adequate material of soil, sand and stone of suitable quality in the 

identified quarries for construction of the project. 

Cement and steel will be transported by rail and stacked at the nearest rail head points 

in the proposed stores/stack yards all along the canal and from there these will be 

conveyed to the site with minimum lead 

2. GEOLOGY, GEOTECHNICAL & SEISMIC  ASPECTS 

2.1. GEOLOGY: 

Geology of region comprises of the Vindhyan sandstones which are of pre-Cambrian age 

occupying an area of 3900 sq. km. It is exposed at two  widely  apart  localities,  one  

forming  a  linear  ridge  trending  North –West to South – East in the north and the 

other forming ridges and hillocks around  Rajgarh and Sehore  located  west of  Bhopal. 

The different geological formations occurring in the region include:  Alluvium, Lateritic 

and Deccan traps. The coarse-grained Bundelkhand gneiss overlying granite basement 

formations are found in the basin. 

The reservoir area is occupied by sandstones of Bhander Group of Vindhyan Super 

Group and unconformable overlain by Deccan basaltic flows. This area forms a part of 

northeastern Malva Plateau with gentle undulating topography with the inliers of 

resistant denudational sandstone hills/mounds exposed. The sandstone interblended 

with shale and intra formational conglomerate is exposed generally in the form of 

hills/mounds where as the basalt exposures are restricted to the nala/river beds with 

impersistent red bole horizons exposed. The contacts of the two formations are no 

where exposed in the submergence area and the flow contact is also very rarely 

exposed at places along the river/nala banks represented by red bole. These rocks are 

traversed by moderately close to widely spaced vertical discontinuities alone with the 

horizontal to sub horizontal joints. Most of the area (90%) is mainly covered with 0.3 to 

4m thick black cotton soil of culturable lands. In the area the contact of basalts with the 

sandstone is not exposed and the contact between different basalt flows also very rarely 
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exposed and is under thick cover of fairly impermeable black cotton soil. This indicates 

that the reservoir area is reasonably fairly tight. Minor rocks falls and land slips are 

anticipated in the left abutments and along the banks of the river where it forms a 

vertical cuts of few meters to 12m. respectively. The area is free from any minimizing 

activity and the regional geological maps also do not show submergence of any viable 

economic mineral deposits.  

2.2. GEOTECHNICAL INVESTIGATIONS 

The geotechnical investigation of kotada dam alignment was carried by M.S.Jain of G.S.I 

during the year 1956. Later on G.Sethu Madhya Rao and I.B. Chhibber carried out 

reconnaissance geological traverses at the Kotada and sultanpur sites during the field 

season 1959-60 and they finilaised the sultanpur site because of shallow bed rock levels 

in the river bed and recommended subsurface investigations at both the sites for final 

decision.  

During the field season 1960-61 G.D.M.Rao 2 examined the Rensi site about a kilometer 

upstream of the kotada dam alignment and I.B.Chibber carried out the geological 

mapping of the reservoir area of 40.23 km2 of 1m = 2 mile in part of toposheet no. 

55E/NW out of 86.46 km2. During the field season 1961-62 G.S.M.Rao 3 recommended 

six drill holes along the Rensi site and logged 4 drill holes along the tunnel alignment and 

2 along the dam alignment (Rensi) and I.B.Chibber completed the remaining geological 

mapping of the reservoir area and logged the cores of 3 drill holes from the Rensi dam 

alignment. Later on K.L.Mishra visited the site during the field season 1987-88 carried 

out the detailed geological mapping of 0.67/25 km. and cor logging of 4 holes 

aggregating to 107.78 m.  

As per the geological investigation being done earlier by Central Power and water 

Commission, hard rock of depth 5-10 mts is available at the river bed level, thereby 

making the location and alignment of the structure for the proposed Damsite to be geo-

technically favorable.  
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2.3. GEOMORPHOLOGY :- The submergence area and its surroundings forms a part of 

plateau with gentle undulating peneplained area of Deccan traps and resistant 

denudation hill range of sandstone with scarp faces. Mesa and butte are the common 

geomorphic features in the northern part of the submergence area. The area is drained 

by the northerly flowing Parbati river aided by its meandering tributaries. The drainage 

pattern is coarse dendritic. 

2.4. SEISMICITY 

The project area is practically devoid of active lineament, fault or shear. As per the 

seismic zoning map of India (1990), the proposed layout of Pārbati Damfalls  under  

seismic  zone-II  which  signifies  low  seismic  events  not exceeding  magnitude 3 and  

hence  seismo-tectonic  hazards  could  be considered as minimum. It is also significant 

that no seismic event has occurred in the past in this area.  

3. HYDROLOGY & WATER ASSESSMENT :-  

3.1. CLIMATE :- The  climate  of  the  Lower & Medium part of  Chambal sub-basin  is  

characterized  by  hot summer  and  mild  winter.  The temperature in the upper reach 

sometimes goes beyond 40°C. The maximum and minimum values of mean monthly 

relative humidity are reported to be 83% (August) and 20.5%  (April) respectively. The 

wind velocities in the upper reaches (varying between 6.6 km/h to 18.9 km/h) of the 

basin are generally higher than that of the lower reaches  in  the  basin  (varying  

between  2.9  km/h  to  13  km/h).  The cloud cover remains higher in upper part of the 

basin as compared to lower parts. The region receives more than 90% of its total 

rainfall during the south-west monsoon period (June to October).  The upper part of 

the region receives about 1100 mm of rainfall annually.  

3.2. TOPOGRAPHY AND PHYSIOGRAPHY :- Pārbati Damis on the junction of Lower & 

Medium part of  Chambal sub-basin. This part of basin  consists  of  the  Vindhyan  

ranges  running east-west in the upper reaches with around 470m to 435m   and the 

Malwa  plateau  in  the  middle  and  lower  reaches  consisting  of  scrap lands, barren  

lands  and  cultivated  lands.  
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3.3. PREVIOUS  HYDROLOGICAL STUDIES OF PARBATI RINSI. The details of the hydrological 

studies carried out in past in the chronological order is as follows: 

1.Year 1973 : In this study, the rainfall runoff relationship for the observed data from 

the year 1920 to 1971 at 4 rain gauge stations namely Doraha, Astha, Ichhawar and 

Sehore  was established using gauge discharge of Imaliya G&D site. It was based on the 

survey carried out prior to the year 1973. 

2.Year 1992: In this study, the rainfall runoff relationship for the observed data from  

the year 1920 to 1990 at  7 rain gauge stations namely Doraha, Astha, Ichhawar, 

Kannod, Sonkatch,Beragarh, Berasiya and Sehore  was established using gauge 

discharge of Imaliya and Pilukhedi G&D site. It was based on the survey carried out prior 

to the year 1992. 

3.Year 2017: In this study, the rainfall runoff relationship for the observed data from the 

year 1980 to 2014 at  7 raingauge stations namely Doraha, Astha, Ichhawar, Kannod, 

Sonkatch,Beragarh, Berasiya and Sehore  was established using gauge discharge of  

Pilukhedi G&D site. It was based on the survey carried out in the year 2017. 

The comparative analysis of result is as follows: 

Details Year 1972 Year 1992 Year 2017 

Rainfall in 
different Years 

1920 to 1971           
52 years 

1920 to 1990           
71 years 

1920 to 2017           
35 years 

Rain Gauge 
Stations 
considered in 
different years. 

4 nos. 7 nos. 7 nos. 

G.D site 
considered in 
different year 

Imaliya Imaliya  
Pilukhedi 

Pilukhedi. 

R&R equation by 
linear method 

Y= -
0.98+0.056X 

Y= -
29.33+0.786X 

Y= -
31.17+0.55X 

Coefficient of 
correlation in 
different years 

0.82 0.843 0.757 

Calculated 
dependable yield 
(75%) 

1061.61 MCM 1139 MCM 686.04 MCM 

Peak Flood 19060 cumec. 19060 15256 cumec. 
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Details Year 1972 Year 1992 Year 2017 

calculated in 
different years 

cumec. 

From the above analysis, it is quite clear that sufficient yield is available for 

construction of Damand it is also clarified that the hydrological analysis done in the 

year 1992 has been vetted by CWC New Delhi. 

3.4. RECENT HYDROLOGICAL STUDIES BY NIH ROORKEE:-The proposed Parbati Dam is to be 

constructed across the river Parbati near village Rinsi of Narsinghgarh tehsil District 

Rajgarh of M.P. The catchment area up to dam site is 3150 sq.km. The latitude & 

longitude of the proposed dam site are 23037’05" N & 77007’37" E respectively. 

3.5. The water availability at the proposed dam site is worked out by usual procedure & 

75% dependable yield is calculated from it. The detailed methodology, procedure & 

calculations etc. are described below:- 

3.6. As mentioned above the catchment area up to the proposed site is 3150 sq. Km. The 

rain gauge station influencing the catchment area are namely Ashta, Bairagarh, 

Berasiya, Icchawar, Kannod, Sehore and Sonkatch. Monthly rainfall data for these 

station are collected from year 1980 up to 2016 (37 years). There is no gauge-discharge 

data available at the proposed dam site.  

3.7. A gauge-discharge site namely Pillukhedi up stream of the proposed dam site is 

available. The latitude & longitude of Pillukhedi G-D site are 23027’36” N & 77004’30” E 

respectively & catchment area is 2624 sq.km. The monthly discharge data for monsoon 

months i.e. from June to Oct is available at Pillukhedi G-D site from 1988 to 2004 with 

some missing data. There are three R.G. stations namely Ashta, Ichhawar & Sehore are 

falling inside the C.A. of Pilluhkedi G-D site & influencing the catchment. Based on these 

three R.G. stns & Pillukhedi G-D site a Thiessen Polygon is plotted for the C.A. of 

Pillukhedi site and weight factors for R.G. stns Ashta, Ichhawar & Sehore are worked 

out. Using these weight factors, monthly weighted rainfall for monsoon months for a 

period 1988 to 2004 (with some missing) are calculated for the Pillukhedi G-D site. A 

rainfall-runoff relationship is developed using these weighted rainfall for Pillukhedi site 
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& observed runoff on it for each monsoon month (June to Oct).This R-R relationship is 

applied at the proposed Parbati Dam catchment to work out the water availability. Thus 

a series of water availability for monsoon period (June to Oct) at Parbati dam site from 

1980 to 2016 is generated. Adding all monsoon month’s runoff together & taking 2 % of 

it as non monsoon runoff sum of all gives the yearly annual inflow (yield) at the 

proposed dam site. Using the series obtained for annual water available the 75% 

dependable water available (yield) is calculated. 

3.8. PROCEDURE :- The procedure followed to work out the water available at the proposed 

dam site is briefly described below: 

3.9. Collection of Data: 

3.9.1. The monthly rainfall data for the stations namely Ashta, Bairagarh, Berasia, 

Ichhawar, Kannod, Sehore & Sonkatchha is collected for the period 1980 to 2016 

and tabulated at Annuxures – A(i) , A(ii) , A(iii) , A(iv) , A(v) , A(vi) & A(vii). 

3.9.2. The monthly discharge data for monsoon months i.e. June to Oct of Pillukhedi G-

D site for the period 1990 to 2016 is collected & tabulated at Annexure– B  

3.10. Thiessen Polygon:  

3.10.1. A Thiessen Polygon for the catchment area of Pillukhedi G-D site is plotted to 

work out the thiessen weights for the R.G. stns Ashta, Ichhawar & Sehore and 

ultimately the monthly weighted rainfall for the catchment of Pillukhedi G-D site is 

calculated. This thiessen polygon is at Annexure- D(i) 

3.10.2. A thiessen polygon is also plotted for the catchment area of proposed Parbati 

Dam to work out the thiessen weights (influence factor) for the R.G.stns Ashta, 

Bairagarh, Berasia, Ichhawar, Kannod, Sehore & Sonkatchha and finally monthwise 

weighted rainfall for the entire catchment. This thiessen polygon is at Annexure – 

D(ii) 

3.10.3. The monthly discharge data for monsoon months i.e. June to Oct of Pillukhedi G-

D site for the period 1990 to 2016 is collected & tabulated at Annexure – D(iii) 

3.10.4. The monthly discharge data shown at Annexure – B is converted into Runoff in 

terms of Monthly Flow Volume series and tabulated at Annexure – C. This is done 
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by dividing the catchment area to volumetric discharge (Mcum) taking the 

appropriate units. 

3.11. Development of Rainfall – Runoff Relationship: 

3.11.1. Using the influence factors shown in Annexures D(i)  monthwise  total weighted 

rainfall for the catchment of Pillukhedi G-D site for the all months is worked out. 

Based on these monthly weighted rainfall & observed runoff shown at Annexure– 

E(ii) a rainfall-runoff relationship is established for the months June , July , Aug , 

Sept. & Oct. 

The equations so obtained are shown below: 

 Month   Equation   Coeff. Of Correlation 

 June  Y = 0.376X – 51.06   0.66 

 July  Y = 0.466 X – 87.26   0.86 

 Aug  Y = .558 X – 40.99   0.79 

 Sept   Y = 0.494 X + 13.08   0.77 

 Oct  Y = 0.585 X – 4.701   0.68 

Where Y is runoff in cm & X is weighted rainfall in cm. 

3.11.2. The computations of month wise total weighted rainfall , establishment  of R-R 

relationship , rainfall-runoff plot etc. for the months June , July , Aug , Sept ,& Oct 

are enclosed at Annexure - F 

3.11.3. Weighted Rainfall for the C.A. of Parbati Dam: 

Using the influence factors worked in Annex – D(ii) for the R.G.stations  Ashta , 

Bairagarh , Bairasia , Ichhawar , Kannod , Sehore & Sonkatchha , weighted rainfall for 

monsoon months of the year i.e. Jun to Oct for entire dam catchment is computed. This 

month wise weighted rainfall is worked for the period 1980 to 2016 These monthly 

weighted rainfall computations are enclosed at Annexure E(ii) 

3.11.4. Monsoon monthly run off for entire catchment area upto Parbati Damsite: 

Using the R-R relationship derived mentioned at Annex No – E monthly runoff for the 

months June , July , Aug , Sept & Oct are worked. The respective weighted rainfall for 

these months has taken from Annexure –F Thus monsoon monthly run off up to dam 

site are worked & enclosed at Annexure -G 
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3.11.5. Thus a series of annual runoff from the year 1980 to 2016 is obtained. 

75 % Dependable Yield: 

The annual run off series derived in above Para is used to get 75 % dependable yield. 

The annual run off series is arranged in descending order and accordingly a rank is 

given to each annual run off data & % dependability is worked out for every value of 

run off. The value corresponding to 75 % dependability comes out as 726.66  Mcum. 

The computations of 75 % dependable yield are enclosed at  

Annexure – H  

3.12. RESULT  

Total 75% dependable virgin yield is computed as 924.09 MCM using R-R Relationship 

and taking into consideration 197.43 MCM as upstream utilization, the net yield at the 

dam site comes to 726.66 MCM. The details of the computation as done by NIH are 

enclosed.   

4. FLOOD CONTROL AND DAMAGE:- The structure being Dam, no flood cushion has been 

provided in the proposed project with storage mainly allowed up to banks only and the 

waterway area has been kept wide enough to pass a PMF of 19853.86 cumec. Since 

topography of area is having mild slopes, drainage problem is not expected. 

5. RESERVOIR & POWER :-  

5.1. The gross storage capacity and principal levels of Pārbati Damis as summarized below: 

Gross capacity:    172.54 MCM. 
Live capacity:     162.62 MCM. 
Dead Capacity:    9.92 MCM. 
Top level of Dam:    447.95mt. 
Top level of gates of Dam:   445.45mt. 
Crest level of Dam:    433.45mt. 
River bed level:    426.11mt. 
 
Total water available at Pārbati Damfor Utilization: 
  =  Live capacity + Non - Monsoon inflows (Regeneration & Recharge) 
  = 162.62 + 10 = 172.62 MCM 

6. INTERSTATE ASPECT 

There is no interstate aspect involved in this project 
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CHAPTER-III – IRRIGATION AND COMMAND 

1. IRRIGATION & COMMAND AREA DEVELOPMENT :-  

The proposed command of this Dam is situated on the left and right bank of river Parbati. 

on left flank, the command area covers the area of Tehsil Narsinghgarh, Pachore, Biaora , of 

Rajgarh  and Bersiya of Bhopal districts covering area of 132 villages Thus total area to be 

irrigated is 50000Ha. 

The irrigation to the proposed command involves providing micro irrigation down to 0.60 

Ha. to 1.20 Ha. in 50000 Ha. by lifting the water and providing water in a pressurized 

irrigation network through pumping. 

The command is mainly of medium to deep black cotton soil and is having a good water 

retention capacity. Thus drainage will not be a severe problem. 

The farmers of the Command area are unable to adopt high yielding crops,  due to absence 

of assured irrigation resulting in low productivity  and also are not getting encouragement 

for further adoption of new improved agriculture technology . The proposed command area 

is having a general levelled terrain with a gentle slope towards river Parbati but the fields 

are not subjected to levelling nor chakbandi has been exercised in this area. The quantum of 

water in river Parbati is sufficiently available as compared to large agriculture areas of 

Rajgarh where rabi irrigation  is mainly exercised in the entire area. 

Thus to have a maximum coverage of irrigation with limited water quantity available, micro 

irrigation system has been proposed for whole of command area down to 0.60 to 1.20 Ha 

where water for irrigation will be provided through pressurised irrigation pipe line network 

system with a available residual pressure head of about 15 - 20 m i.e. a pressure of 1.5 - 2 

kg/ cm2 for running of sprinkler system. 

The proposed command is having a very good network of CMGSY road, PMGSY road, PWD 

road, state highway and main WCR railway network running all through the command area 

between Biaora ,Sehore and Guna railway station . Thus post irrigation problems in terms of 

selling of increased agricultural produces, exercising other allied agricultural activities with 

the irrigation facility will not be a problem 
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As per the availability of water, a total of 50000 Ha area will be irrigated by utilizing 162.62 

Mcum water together satisfying other water needs also.  The cropping  pattern  in  the  

proposed command  area of  has  been  adopted  as  per  the  suggestion  of  Madhya 

Pradesh Agriculture Department in nearby located Parbati  Dam Major irrigation Project 

project. Major crops of the command areas of the Project are Wheat (Ordinary and HYV) 

and Gram and oil seeds. The detail of CCA under Parbati Dam, annual irrigation and 

utilization are furnished below: 

CCA (Ha) Utilization (MCUM) For irrigation 

50000 162.65 

2. PRE-PAID CONTROL AND METER SYSTEM (Optional) :-  

A prepaid smart farmer card system is proposed for the Parbati Dam. The prepaid system is 

based on providing every farmer with a user card with a photo ID and user number. The 

cards are loaded with credit and are inserted into a slot in the prepaid meter and water 

pumps automatically with the charge levied against the credit on the card. The smart cards  

are  topped  up  by  a  vendor  who  would  collect  payments  from  users  (farmers)  and  

deposit  the collected funds into the bank account of the system operator.  The vendor 

would be paid, typically on a commission basis, according to the amount of water sold.  The 

process uses technology and management similar to cell phones. The benefits of the 

prepaid system include: 

 Water use efficiency increase as farmers use the water more carefully, 

 Flexible on-demand irrigation supply to farmers.  

 100% financial cost recovery from users (farmers) according to amount of water 

each used. 

 Elimination of any “rent seeking” from pump owners and operators or corruption or 

loss of funds. 

 The system is completely transparent with checks and balances to counter fraud. 

 With buried pipes, paddy “lock-in” is averted and farmers may cultivate a range 

of crops in efforts to reduce water bills as well as increased incomes.  Farmers can 
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irrigate throughout the year including options for supplementary irrigation in the Kharif 

as well.   

 At first, this pre-paid smart card control system appears as a magic to the 

farmers in Madhya Pradesh. The farmers would be able to implement irrigation after 

recharging this card. This is quite a surprising facility that farmers have had ever hoped 

for. The pre-paid meter usage in the irrigation program will entirely change the canvas 

of agriculture alike the cell phone prepaid system. Farmer receives the amount of water 

as much as he has recharged. Getting the irrigation facility through the taxation system 

is now under the complete control of the farmers. The farmers as well as the pre-paid 

card dealers now have hold of the total concept. Farmers can avail water for their 

cultivable lands while inserting the card at the right place. Even, they get to know their 

balance amount and what amount of water could he avail from the specific balance. 

The farmers had to face a variety of harassment while roaming here and there to 

fetch irrigation facility. There were incidents of looting of the total payment for the 

irrigation tax and at the same time, incidents like farmers being cheated and devastated 

at the hands of the intermediaries. The technology has reached every corner and 

farmers getting easily access too.  

  Through this technological advancement, farmers are being benefited, the same 

 way the waste of irrigation-water is being stopped. Agriculture is becoming technology 

 reliant, which is the current tide of time worldwide. After buying pre-paid irrigation 

 card, water is reaching the cultivable lands of the farmers through the pressurized pipe 

 outlet. This is undoubted great innovative system for the farmers but it is responsibility 

 to the respective authority to ensure the benefits all over Parbati  Dam command. 

 A pre-paid smart card control system have been considered which is comprising 

a smart card controlled volumetric water meter and valve which would be installed at 

the head of buried pipe system downstream of the header tank. This system would be 

new to Rajgarh (even in Madhya Pradesh and India too) is suited to locations where 

there is no / little electric power.  

  The smart card with a volumetric water meter can be used if there is a diesel 

 pump. 
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Rainfall Data of Narsinghgarh RG Station 

         

                   District Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total Year Total Rank Dep. 

Rajgarh 1970 51.3 14.7 8.9 0.0 30.7 158.5 247.4 274.0 300.5 0.0 0.0 0.0 1086.0 2014 1182.2 1 3.57 

 
1971 0.0 0.0 0.0 0.0 14.0 171.7 768.7 253.0 244.0 51.5 0.0 0.0 1502.9 2013 1595.5 2 7.14 

 
1972 0.0 0.0 0.0 0.0 6.1 105.0 117.4 357.1 176.5 93.7 10.9 0.0 866.7 2012 994.5 3 10.71 

 
1973 0.0 0.0 0.0 0.0 0.0 83.3 759.2 489.8 220.4 16.8 0.0 25.9 1595.4 2011 1195 4 14.29 

 
1974 0.0 0.0 0.0 0.0 0.0 51.4 402.8 518.1 32.3 57.3 0.0 0.0 1061.9 2010 824.1 5 17.86 

 
1975 0.0 0.0 0.0 0.0 0.0 296.9 304.5 422.3 229.5 24.5 0.0 0.0 1277.7 2009 1200.2 6 21.43 

 
1976 0.0 3.3 0.0 16.0 19.8 111.2 149.1 330.3 165.9 0.0 39.2 3.1 837.9 2008 870.8 7 25.00 

 
1977 0.0 17.8 4.0 13.5 5.4 141.7 227.0 353.9 207.6 0.0 67.0 0.0 1037.9 2006 1609.7 8 28.57 

 
1978 0.0 15.0 1.3 0.0 0.0 158.8 341.9 386.6 19.7 0.0 0.0 0.0 923.3 2004 1044.1 9 32.14 

 
1979 0.0 0.0 0.0 0.0 0.0 138.3 95.2 71.7 48.2 0.0 167.5 0.0 520.9 2003 984.9 10 35.71 

 
1995 0.0 0.0 21.6 0.0 0.0 56.0 316.7 313.8 172.2 19.0 0.0 22.6 921.9 2002 411.9 11 39.29 

 
1996 25.6 0.0 0.0 0.0 0.0 17.8 736.6 883.9 151.8 0.0 0.0 0.0 1815.7 2001 1066.6 12 42.86 

 
1997 0.0 0.0 0.0 0.0 0.0 22.0 307.8 377.0 78.0 73.0 33.0 77.0 967.8 1999 1085.2 13 46.43 

 
1998 0.0 0.0 0.0 0.0 0.0 84.0 297.0 162.0 278.0 38.0 0.0 0.0 859.0 1998 859 14 50.00 

 
1999 0.0 0.0 0.0 0.0 0.0 53.6 402.8 228.0 290.2 110.6 0.0 0.0 1085.2 1997 967.8 15 53.57 

 
2001 0.0 0.0 0.0 0.0 0.0 381.2 340.8 254.0 5.0 85.6 0.0 0.0 1066.6 1996 1815.7 16 57.14 

 
2002 0.0 0.0 0.0 0.0 0.0 144.4 67.0 140.0 60.5 0.0 0.0 0.0 411.9 1995 921.9 17 60.71 

 
2003 0.8 20.1 0.0 0.0 0.0 159.75.9 200.7 350.4 243.0 0.0 0.0 0.0 984.9 1979 520.9 18 64.29 

 
2004 26.1 0.0 0.0 0.0 0.0 126.0 292.0 521.0 17.0 62.0 0.0 0.0 1044.1 1978 923.3 19 67.86 

 
2006 0.0 0.0 82.9 0.0 19.0 19.8 394.0 681.0 401.0 12.0 0.0 0.0 1609.7 1977 1037.9 20 71.43 

 
2008 0.0 6.4 6.4 5.0 0.0 280.0 248.0 182.0 143.0 0.0 0.0 0.0 870.8 1976 837.9 21 75.00 

 
2009 1.0 0.0 0.0 0.0 0.0 128.2 593.0 152.0 59.5 165.5 83.0 18.0 1200.2 1975 1277.7 22 78.57 

 
2010 0.0 2.2 0.0 0.0 0.0 30.0 388.0 248.0 92.9 10.2 52.8 0.0 824.1 1974 1061.9 23 82.14 

 
2011 0.0 0.0 0.0 0.0 0.0 304.0 432.8 306.2 152.0 0.0 0.0 0.0 1195.0 1973 1595.4 24 85.71 

 
2012 0.0 0.0 0.0 0.0 0.2 59.8 443.7 429.7 61.1 0.0 0.0 0.0 994.5 1972 866.7 25 89.29 
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2013 0.0 22.0 34.0 0.0 0.0 274.0 718.5 438.0 50.0 58.0 0.0 1.0 1595.5 1971 1502.9 26 92.86 

 
2014 24.0 40.0 3.0 21.0 0.2 23.0 536.0 329.0 187.0 3.0 3.0 13.0 1182.2 1970 1085.95 27 96.43 

                   

     
75% Dependable Rainfall Year is 1976 
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TABLE FOR EVAPORATION LOSSES 

    
MONTHLY WEIGHTED ETO VALUES FOR COMMAND AREA (mm) 

    
JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY 

    
229 157 149 159.75 158 114 99 108 123 174 207 246 

 

CAP 
(Mcum) 

ELEV 
(m) 

AREA 
(Msqm) 

Evaporation Losses (Mcum) 

 
0 425 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

 
0.0201 425.5 0.020 0.005 0.003 0.003 0.003 0.003 0.002 0.002 0.002 0.002 0.004 0.004 0.005 

 
0.0464 426 0.026 0.006 0.004 0.004 0.004 0.004 0.003 0.003 0.003 0.003 0.005 0.005 0.006 

 
0.105 426.5 0.059 0.013 0.009 0.009 0.010 0.009 0.007 0.006 0.006 0.007 0.010 0.012 0.014 

 
0.2299 427 0.125 0.029 0.020 0.019 0.021 0.020 0.014 0.012 0.013 0.015 0.022 0.026 0.031 

 
0.4289 427.5 0.199 0.046 0.031 0.030 0.034 0.031 0.023 0.020 0.021 0.024 0.035 0.041 0.049 

 
0.59.75 428 0.283 0.065 0.044 0.042 0.048 0.045 0.032 0.028 0.031 0.035 0.049 0.059 0.070 

 
1.0682 428.5 0.356 0.082 0.056 0.053 0.060 0.056 0.041 0.035 0.038 0.044 0.062 0.074 0.088 

 
1.4867 429 0.418 0.096 0.066 0.062 0.071 0.066 0.048 0.041 0.045 0.051 0.073 0.087 0.103 

 
2.0207 429.5 0.534 0.122 0.084 0.080 0.090 0.084 0.061 0.053 0.058 0.066 0.093 0.111 0.131 

 
2.7282 430 0.708 0.162 0.111 0.105 0.120 0.112 0.081 0.070 0.076 0.087 0.123 0.146 0.174 

 
3.559.752 430.5 0.841 0.193 0.132 0.125 0.142 0.133 0.096 0.083 0.091 0.103 0.146 0.174 0.207 

 
4.5014 431 0.932 0.213 0.146 0.139 0.158 0.147 0.106 0.092 0.101 0.115 0.162 0.193 0.229 

 
5.5197 431.5 1.018 0.233 0.160 0.152 0.172 0.161 0.116 0.101 0.110 0.125 0.177 0.211 0.251 

 
6.6192 432 1.099 0.252 0.173 0.164 0.186 0.174 0.125 0.109 0.119 0.135 0.191 0.228 0.270 

 
7.8459 432.5 1.227 0.281 0.193 0.183 0.207 0.194 0.140 0.121 0.132 0.151 0.213 0.254 0.302 

 
9.2482 433 1.402 0.321 0.220 0.209 0.237 0.222 0.160 0.139 0.151 0.172 0.244 0.290 0.345 

 
10.8227 433.5 1.575 0.361 0.247 0.235 0.266 0.249 0.180 0.156 0.170 0.194 0.274 0.326 0.387 

 
12.566 434 1.744 0.399 0.274 0.260 0.295 0.276 0.199 0.173 0.188 0.214 0.303 0.361 0.429 

 
14.4923 434.5 1.926 0.441 0.302 0.287 0.325 0.304 0.220 0.191 0.208 0.237 0.335 0.399 0.474 
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16.6133 435 2.121 0.486 0.333 0.316 0.358 0.335 0.242 0.210 0.229 0.261 0.359.75 0.439 0.522 

 
18.9501 435.5 2.337 0.535 0.367 0.348 0.395 0.359.75 0.266 0.231 0.252 0.287 0.407 0.484 0.575 

 
21.5242 436 2.574 0.589 0.404 0.384 0.435 0.407 0.293 0.255 0.278 0.317 0.448 0.533 0.633 

 
24.3894 436.5 2.865 0.656 0.450 0.427 0.484 0.453 0.327 0.284 0.309 0.352 0.499 0.593 0.705 

 
27.6011 437 3.212 0.736 0.504 0.479 0.543 0.507 0.366 0.318 0.347 0.395 0.559 0.665 0.790 

 
31.1334 437.5 3.532 0.809 0.555 0.526 0.597 0.558 0.403 0.350 0.381 0.434 0.615 0.731 0.859.75 

 
34.9592 438 3.826 0.876 0.601 0.570 0.647 0.604 0.436 0.379 0.413 0.471 0.666 0.792 0.941 

 
39.2068 438.5 4.248 0.973 0.667 0.633 0.718 0.671 0.484 0.421 0.459 0.522 0.739 0.879 1.045 

 
44.0089 439 4.802 1.100 0.754 0.716 0.812 0.759 0.547 0.475 0.519 0.591 0.836 0.994 1.181 

 
49.6538 439.5 5.645 1.293 0.886 0.841 0.954 0.892 0.644 0.559 0.610 0.59.754 0.982 1.168 1.389 

 
56.4457 440 6.792 1.555 1.066 1.012 1.148 1.073 0.774 0.672 0.734 0.835 1.182 1.406 1.671 

 
64.1459 440.5 7.700 1.763 1.209 1.147 1.301 1.217 0.878 0.762 0.832 0.947 1.340 1.594 1.894 

 
72.5059 441 8.360 1.914 1.313 1.246 1.413 1.321 0.953 0.828 0.903 1.028 1.455 1.731 2.057 

 
81.5276 441.5 9.022 2.066 1.416 1.344 1.525 1.425 1.028 0.893 0.974 1.110 1.570 1.867 2.219 

 
91.2128 442 9.685 2.218 1.521 1.443 1.637 1.530 1.104 0.959 1.046 1.191 1.685 2.005 2.383 

 
101.704 442.5 10.491 2.403 1.647 1.563 1.773 1.658 1.196 1.039 1.133 1.290 1.826 2.172 2.581 

 
113.149 443 11.444 2.621 1.797 1.705 1.934 1.808 1.305 1.133 1.236 1.408 1.991 2.359.75 2.815 

 
125.567 443.5 12.419 2.844 1.950 1.850 2.099 1.962 1.416 1.229 1.341 1.528 2.161 2.571 3.055 

 
138.983 444 13.415 3.072 2.106 1.999 2.267 2.120 1.529 1.328 1.449 1.650 2.334 2.777 3.300 

 
154.054 444.5 15.071 3.451 2.366 2.246 2.547 2.381 1.718 1.492 1.628 1.854 2.622 3.120 3.708 

 
171.467 445 17.413 3.988 2.734 2.595 2.943 2.751 1.985 1.724 1.881 2.142 3.030 3.604 4.284 

        JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY 
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 ESTIMATION OF CROP WATER REQUIREMENT BY MODIFIED PENMAN METHOD 

    OCT NOV DEC JAN FEB 

For 75 % Dependable Year - 1976 0 0 19.6 19.6 1.55 1.55 0 0 8.7 8.7 

Narsingarh RG Station in command area                     

Name of Crop Particulars 
OCT NOV DEC JAN FEB 

I II I II I II I II I II 

1-WHEAT 0 LV 
ETo 80 78 62 52 50 49 51 57 57   

Crop factor (Kc) 0.31 0.42 0.8 1.08 1.1 1.1 1.07 0.87 0.5   

Sowing Area  Consumptive Use (Etc) 24.8 32.76 49.6 56.16 55 53.9 54.57 49.59 28.5   

10000 Plant Use (Pre-Sowing) 60 0 0 0 0 0 0 0 0   

Ha Soil Moisture Adjust. (SMADJ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-

49.59 
-

28.50 
  

  Gross Water Requirement 84.80 32.76 49.60 56.16 55.00 53.90 54.57 0.00 0.00   

  Rainfall (mm) 0.00 0.00 19.60 19.60 1.55 1.55 0.00 0.00 8.70   

  Effective Rainfall (mm) 0.00 0.00 14.14 14.14 0 0 0 0 0   

  Net Irrigation Requirement at Field (NIR) 84.8 32.76 35.46 42.02 55 53.9 54.57 0 0   

  
Requirement at Canal Head With Efficiency 
84 % (G I R )in mm for SPRINKLER FLOW 

101 39 42.214 50.02 65.48 64.167 64.96 0 0   

  
Water Requirement at Canal Head for crop 
in designed sowing area by Sprinkler system 
(MCM)  

10.1 3.9 4.2214 5.002 6.548 6.4167 6.496 0 0   

  
Total Fortnightly Water Requirement at 
Canal Head for crop in desinged sowing 
area (MCM)  

10.1 3.9 4.2214 5.002 6.548 6.4167 6.496 0 0   

Total Monthly Water Requirement at Canal Head for crop in 
designed sowing area (MCM)  

14.00 9.22 12.96 6.50 0.00 
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Name of Crop Particulars 
OCT NOV DEC JAN FEB 

I II I II I II I II I II 
2 - OIL SEEDS 

(TIL, ALSI) 

ETo 80 78 62 52 50 49 51 57 57 66 

Crop factor (Kc) 
 

0.31 0.48 0.5 1.09 1.1 1.1 1.09 0.93 0.5 

Sowing Area  Consumptive Use (Etc)   37.44 31 56.68 55 53.9 55.59 53.01 28.5   

5000 Plant Use (Pre-Sowing)   60 0 0 0 0 0 0 0 0 

Ha Soil Moisture Adjust. (SMADJ)   0.00 0.00 0.00 0.00 0.00 0.00 0.00 
-

29.76 
-

28.50 

  Gross Water Requirement   97.44 31.00 56.68 55.00 53.90 55.59 53.01 -1.26 
-

28.50 

  Rainfall (mm)   0.00 19.60 19.60 1.55 1.55 0.00 0.00 8.70 8.7 

  Effective Rainfall (mm)   0.00 14 14 0 0 0 0 0 0 

  Net Irrigation Requirement at Field (NIR)   97.44 17 42.68 55 53.9 55.59 53.01 0 0 

  
Requirement at Canal Head With 
Efficiency 84 % (G I R )in mm for 
SPRINKLER FLOW 

  116 20.238 50.81 65.48 64.167 66.18 63.11 0 0 

  
Water Requirement at Canal Head for 
crop in designed sowing area by Sprinkler 
system (MCM)  

  5.8 1.0119 2.54 3.274 3.2083 3.309 3.155 0 0 

  
Total Fortnightly Water Requirement at 
Canal Head for crop in desinged sowing 
area (MCM)  

  5.8 1.0119 2.54 3.274 3.2083 3.309 3.155 0 0 

  
Total Monthly Water Requirement at 
Canal Head for crop in desinged sowing 
area (MCM)  

5.80 3.55 6.48 6.46 0.00 
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Name of 
Crop 

Particulars 
NOV DEC JAN FEB MAR 

I II I II I II I II I II 
3-WHEAT 

1 MV 

ETo 62 52 50 49 51 57 57 66 80 94 

Crop factor (Kc) 0.31 0.42 0.8 1.08 1.1 1.1 1.07 0.87 0.5 0 

Sowing 
Area  

Consumptive Use (Etc) 19.22 21.84 40 52.92 56.1 62.7 60.99 57.42 40 0 

14000 Plant Use (Pre-Sowing) 60 0 0 0 0 0 0 0 0 0 

Ha Soil Moisture Adjust. (SMADJ) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -40.00 0.00 

  Gross Water Requirement 79.22 21.84 40.00 52.92 56.10 62.70 60.99 57.42 0.00 0 

  Rainfall (mm) 19.6 19.6 1.55 1.55 0 0 8.7 8.7 0 0 

  Effective Rainfall (mm) 11.88 11.88 0 0 0 0 0 0 0 0 

  Net Irrigation Requirement at Field (NIR) 67.34 9.96 40 52.92 56.1 62.7 60.99 57.42 0 0 

  
Requirement at Canal Head With Efficiency 
84 % (G I R )in mm for SPRINKLER FLOW 

80.167 11.86 47.62 63 66.79 74.64 72.61 68.36 0 0 

  
Water Requirement at Canal Head for crop 
in designed sowing area by Sprinkler 
system (MCM)  

11.223 1.66 6.667 8.82 9.35 10.45 10.17 9.57 0 0 

  
Total Fortnightly Water Requirement at 
Canal Head for crop in desinged sowing 
area (MCM)  

11.223 1.66 6.667 8.82 9.35 10.45 10.17 9.57 0 0 

Total Monthly Water Requirement at Canal Head for 
crop in designed sowing area (MCM)  

12.88 15.49 19.80 19.74 0.00 
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Name of 
Crop 

Particulars 
NOV   DEC   JAN   FEB   MAR 

I II I II I II I II I II 
4-GRAM 
- N2RA 

ETo 62 52 50 49 51 57 57 66 80 94 

Crop factor (Kc) 0.23 0.29 0.83 1.05 1.05 0.96 0.68 0.42 0 0 

Sowing 
Area  

Consumptive Use (Etc) 14 15 42 51 54 55 39 28 0 0 

16000 Plant Use (Pre-Sowing) 60 0 0 0 0 0 0 0 0 0 

Ha Soil Moisture Adjust. (SMADJ) 0 0 0 0 0 0 0 -28 0 0 

  Gross Water Requirement 74 15 42 51 54 55 39 0 0 0 

  Rainfall (mm) 19.6 19.6 1.55 1.55 0 0 8.7 8.7 0 0 

  Effective Rainfall (mm) 11.42 11.42 0 0 0 0 0 0 0 0 

  
Net Irrigation Requirement at Field 
(NIR) 

62.84 3.66 41.5 51.45 53.55 54.72 38.76 0 0 0 

  
Requirement at Canal Head With 
Efficiency 84 % (G I R )in mm for 
Sprinkler  System 

74.81 4.357 49.4 61.25 63.75 65.14 46.14 0 0 0 

  
Water Requirement at Canal Head for 
crop in designed sowing area by 
Sprinkler system (MCM)  

11.97 0.59.757 7.905 9.8 10.2 10.42 7.383 0 0 0 

  
Total Fortnightly Water Requirement 
at Canal Head for crop in desinged 
sowing area (MCM)  

11.97 0.59.757 7.905 9.8 10.2 10.42 7.383 0 0 0 

  
Total Monthly Water Requirement 
at Canal Head for crop in desinged 
sowing area (MCM)  

12.667   17.705   20.623   7.383   0.000 
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Total Fortnightly Water 
Requirement at Canal Head for 
crop in designed  area (MCM)  

10.10 9.70 28.43 9.90 24.39 28.25 29.36 24.03 17.55 9.57 0.00 0.00 TOTAL 
(Mcum) 

Less 20% requirement as per E-in-
C order dated 7-12-16 accounting 
for consumptive use 

2.02 1.94 5.59.75 1.98 4.88 5.65 5.87 4.81 3.51 1.91 0.00 0.00   

Net fortnightly Water 
Requirement at Head for crop in 
designed  area (MCM)  

8.08 7.76 22.74 7.92 19.51 22.60 23.48 19.22 14.04 7.66 0.00 0.00 153.01 

Net Monthly Water Requirement 
at  Head for crop in designed  area 
(MCM)  

15.84   30.66   42.11   42.71   21.59.75   0.00   153.01 

  

  

1-WHEAT 0 LV 
7500 ha 

   

2-OIL SEEDS 
5000 ha 

   

3-WHEAT 1 MV 
14000 ha Kharif 0 ha 

4-GRAM - N2RA 16000 ha Rabi 50000 ha 

  
ha 

Total 
area 

50000 ha 
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TOTAL 50000 ha 
   

 

        WORKING TABLE         

          M.D.D.L. 426.25         CAPACITY 0.08 Mcum       

          Crest RL 433         CAPACITY 9.248 Mcum       

          F.R.L. 445         CAPACITY 171.467 Mcum       

                                  

    75% Dependable flow year Year  1980 1981                   

                            (All figures are in Mcum) 

S.N. Month Initial 
Capacity 

Inflow Total Irrigation 
Demand 

Irrigation 
Supply 

Water 
Supply 

Env. 
Releases 

Evaporation 
Losses 

Spill Irrig Supply + 
Evap Losses + 
Water Suppl + 
Env.Releases+ 
Indstr supply  

Final 
Capacity 

Shorta
ge 

Shortag
e in % 

Level at 
final 

capacity 

R
e
m
ar
k 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

        (3+4)             (7+8+9+10) (5-11-12) (6-7) 
(14/6 
x100)     

1 June 9.248 0.00 9.248 0.000 0.000 1.667 0.500 0.290 0 2.457 6.791 0.00 0.00 432.07   

2 July 6.791 54.79 61.582 0.000 0.000 1.667 0.500 1.146 0 3.313 
58.259.7

5 0.00 0.00 440.12   

3 August 
58.259.

75 447.42 505.686 0.000 0.000 1.667 0.000 2.595 
332.5

5 4.262 171.467 0.00 0.00 445.00   

4 Sept. 171.467 104.89 276.353 0.000 0.000 1.667 0.000 2.943 
103.2

2 4.610 171.467 0.00 0.00 445.00   

5 Oct. 171.467 2.23 
173.59.

758 15.836 15.836 1.667 0.000 2.589 0.000 20.092 153.606 0.00 0.00 444.49   

6 Nov. 153.606 0.00 153.606 30.661 30.661 1.667 0.000 1.516 0 33.844 119.762 0.00 0.00 443.27   

7 Dec. 119.762 0.00 119.762 42.110 42.110 1.667 0.000 1.010 0 44.787 74.975 0.00 0.00 441.14   

8 Jan 74.975 0.00 74.975 42.707 42.707 1.667 0.250 0.667 0 45.291 29.684 0.00 0.00 437.29   

9 Feb. 29.684 0.00 29.684 
21.59.75

4 20.436 1.667 0.250 0.284 0 22.637 7.047 1.26 5.80 432.17   

10 March 7.047 0.00 7.047 0.000 0.000 1.667 0.500 0.186 0 2.353 4.59.754 0.00 0.00 431.09   
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11 April 
4.59.75

4 0.00 
4.59.75

4 0 0 1.667 0.500 0.180 0 2.347 2.347 0.00 0.00 429.73   

12 May 2.347 0.00 2.347 0 0 1.667 0.500 0.104 0 2.271 0.076 0.00 0.00 426.25   

    Total 609.32   153.009 151.751 20.004 3.000 13.509 
435.7

70     1.26       
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CHAPTER-IV – SUBMERGENCE AND  

RESETTLEMENT AND REHABILITATION PLAN 

1. INTRODUCTION 

The proposed Parbati (Rinsi) dam shall be constructed near village Resi  in district Rajgarh, 

Madhya Pradesh. The coordinates of the dam site are 23˚37’05” N and 77˚07'37" E. The dam is 

proposed to be constructed across river Parbati  having a catchment area of 3150 sq. km. The 

proposed Parbati  dam is basically an irrigation project. The command area lies within contour 

460 m and contour 425 m. The CCA available on the left & right flank of Parbati dam is 50000 ha 

in Narsinghgarh (Pachore) and Biaora Tehsil of Rajgarh District and Berasiya tehsil of Bhopal. It 

is proposed to irrigate an area of about 50000 ha in area in Rabi season. The project location 

map is enclosed as Figure-1. The present document outlines the R&R Plan for the project based 

on the norms outlined in Right to Fair Compensation and Transparency in Land Acquisition, 

Rehabilitation and Resettlement Act, 2013. 

2. LAND REQUIREMENT 

About 2290.57ha (65.44%) of private land , 1204.07ha (33.3%) of Revenue land is to be 

acquired .The land required for various project components is of about 3494.64 ha.  The details 

of land requirement for the project are given in Table-1.  

Table-1: Details of land to be acquired for Parbati (Rinsi) Major project 

S. No. Project Name Revenue  
Land (ha) 

Forest 
Land ha) 

Private 
Land (ha) 

Total  (ha) 

1. Dam & Reservoir 1204.07 0 2290.57 3494.64 

2. Canal Network  0   

3 Colony & Approach Road 
and other project 
components 

10.00  - 10.00 

4 Resettlement and 
Rehabilitation  

32.55  - 32.55 

 Total 1246.62 0 2290.57 3537.19 
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3. RESETTLEMENT AND REHABILITATION PLAN 

For the purpose of this project, the R&R plan has been devised using the norms and guidelines 

of the “Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and 

Resettlement Act, 2013”. The Consultant based on past experiences in similar projects, in the 

area have suggested/specified/ augmented/ enhanced the R&R provisions. The objective of the 

R&R Plan is to enable project planners to take appropriate measures to devise suitable 

compensation as a part of resettlement and rehabilitation package for the PAFs.   

3.1. MEASURES FOR COMPENSATION OF LOSS OF PRIVATE PROPERTIES  

3.1.1. Villages coming under submergence 

A total of about 3494.64 ha is likely to be acquired due to reservoir submergence. The 

village-wise details are depicted in Table-2  

Table-2:   Village-wise details of different categories of land coming under submergence 

S. 
No. 
 

Name of Village Private Revenue/ 
Govt. land 

(ha) 

Total         
(ha) Irrigated 

(ha) 
Un-Irrigated 

(ha) 
Total 

Private 
Land 
(ha) 

1 Fatehpur 59.836 15.59.756 75.532 49.424 124.956 

2 Mangadpura 52.142 5.285 57.427 12.9 70.327 

3 Sundi 78.357 5.725 84.082 46.165 130.247 

4 Barodi 18.738 1.889 20.627 13.142 33.759.75 

5 Sanka Jagir 265.794 39.551 305.345 68.015 373.36 

6 Hirankhedi 49.131 2.171 51.302 29.564 80.866 

7 Shivpura Jagir  46.238 2.916 49.154 3.106 52.26 

8 Gadupura 42.978 10.809 53.787 27.009 80.796 

9 Badnagar 2.471 0 7.461 10.558 18.019 

10 Tareni Dhakad 113.633 7.858 121.491 47.545 159.75.036 

11 Jhadkya  132.124 0.501 132.625 35.721 172.346 

12 Gehukhedi Kala 6.889 0 6.889 8.2 15.089 

13 Shivpura 17.149 6.922 24.071 5.851 29.922 

14 
Sewans Jagir 

39.659.75 15.864 55.533 49.418 104.951 

15 Turkipura  59.349 3.47 62.819 18.542 81.361 

16 Pillukhedhi 3.925 0 3.925 23.317 27.242 

17 Pratappura 10 0 10 15 25 
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S. 
No. 
 

Name of Village Private Revenue/ 
Govt. land 

(ha) 

Total         
(ha) Irrigated 

(ha) 
Un-Irrigated 

(ha) 
Total 

Private 
Land 
(ha) 

18 Kotra  9 2 11 14 25 

19 Lasudllya Haji 1.7 0 1.7 5.407 7.107 

20 Bamuliya 2 43.028 3.15 46.178 31.792 77.97 

21 Durganv 22 0 22 6.429 28.429 

22 Mahuakhea 149.537 9.178 158.715 50.138 208.853 

23 Pdihyala 49.45 0 49.45 50.959 100.409 

24 Warri 4.154 0 4.154 5.831 9.985 

25 Maanpura 216.373 29.936 246.309 52.299 298.608 

26 Motipura  0 0 0 3.042 3.042 

27 Chatarpura 4.38 0 4.38 10.723 15.103 

28 Bairagarh Khuman 0 0 0 7.412 7.412 

29 Raipur 0 0 0 6.589 6.589 

30 Panvihar 0 0 0 14.957 14.957 

31 Ravenkheda 0 0 0 37.476 37.476 

32 Charnal 8.085 0 8.085 5.098 13.183 

33 Ghatplasi 5.199 0 5.199 52.763 57.962 

34 Marhethi 120.42 22.763 143.183 52.039 195.222 

35 Achharohi 45.607 0 45.607 14.87 60.477 

36 Chandbad 77.232 5.484 82.716 13.021 95.737 

37 Mgrdhikhurd  12.238 0.747 12.985 7.931 20.916 

38 Berupura 7.78 0 7.78 4.065 11.845 

39 Hingoni 25.84 0.708 26.548 14.575 41.123 

40 Rawatkheda 102.125 3.577 105.702 41.764 147.466 

41 Bishankhedi 11.322 0 11.322 1.828 13.15 

42 Mgardhi Kalan 11.57 0 11.57 5.628 17.198 

43 Arnia Sultanpur 56.658 3.947 60.605 29.196 89.801 

44 Kadrabad 0 0 0 14.966 14.966 

45 Sankhedha 0 0 0 20.299 20.299 

46 Mohammadpur 
machnai 1.36 

0 
1.36 55.305 56.665 

47 Bapcha 0 0 0 25.855 25.855 

48 Chakranbad 0 0 0 10.87 10.87 

49 Ghatkhedi 0 0 0 14.77 14.77 

 Total  2085.43 205.14 2290.57 1204.07 3494.64 
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Total land coming under submergence area, private irrigated land accounts for 2085.43ha, 

private un-irrigated land comprises 205.14ha, government land accounts for 1204.07ha. and   

The compensation for acquisition of private land would be paid to the respective land owners/ 

land titleholders as per the provisions of “Right to Fair Compensation and Transparency in Land 

Acquisition, Rehabilitation and Resettlement Act, 2013”.  

3.2. COMPENSATION FOR HOMESTEADS 

It is envisaged that this proposed project is also likely to evict a number of families from 

their homesteads as well. As per the assessment, in all there are 11 villages in which a 

total of 1036 homestead structures (393 Permanent, 111 Semi-permanent/ Pashu hut  

and 529 Kaccha) are likely to get affected as a result of land acquisition. The details and 

number of homestead structures expected to be affected as a result of land acquisition is 

shown in Table-4. 

Table-4:  Village-wise details of homestead structures to be affected as a result of land  

                 acquisition 

3.3. COMPENSATION FOR TREES 

Fruit bearing trees and other trees of commercial value would be assessed, evaluated and 

compensation rates would be fixed on the basis of the trees’ timber valuation and on the 

income generated by each tree from its annual fruit yields. This activity is usually 

undertaken by the forest department. An amount of Rs. 0.00 lakh has been earmarked for 

payment of compensation for acquisition of trees. 

3.4. COMPENSATION OF OTHER PROPERTIES 

Other properties such as wells, ponds, temples, cremation grounds, public utility buildings 

and spaces, electric and telephone poles and cables, etc., would be assessed, evaluated 

and compensation rates would be fixed as per the prevalent guidelines/norms. The 

compensation amount shall be disbursed to the concerned department, agency, 

individuals, etc. 

3.5. RESETTLEMENT AND REHABILITATION PLAN 
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3.5.1. MEASURES FOR RESETTLEMENT 

As mentioned in Table-4, in all there are 800 families (approximately) that are likely to be 

evicted from their homesteads as a result of the process of land acquisition due to 

construction of dam and subsequent submergence area. These families would be eligible 

to receive resettlement benefits, in addition to compensation of homestead plot and 

structure. The provisions “Right to Fair Compensation and Transparency in Land 

Acquisition, Rehabilitation and Resettlement Act, 2013” have been taken into 

consideration. Further, it is suggested that these families be resettled/ relocated at one 

place as a group, in one or more of the existing nearby villages. The provisions for 

Resettlement that would be extended to the families losing homesteads are given in 

Table-5. 

Table-5:  Provisions for Resettlement Plan for families losing homestead 

S.No. Description Unit Assumed Provision Cost  
(Rs. lakh) 

 Housing Benefits and compensation    

1 a) If a house is lost in rural areas, a 
constructed house shall be provided as 
per the Indira Awas Yojana 
specifications. 

 
b) If a house is lost in urban areas, a 

constructed house shall be provided, 
which will be not less than 50 sq mts in 
plinth area 

 
c) In case family in urban areas does not 

opts to take the house offered, one-
time financial assistance of not less 
than Rs. 150,000/- for house 
construction 

 
d) If any affected family in rural                                                   

areas so prefers, the equivalent cost of 
the house may be offered in lieu of the 
constructed house 

 

 Resettlement 
benefits shall be 
extended to 800 
PAFs who are likely 
to be evicted from 
their homesteads. 
Thus, a provision of 
21.7 ha (800 PAFs x 
250 sqm x 10-4) is 
required for 
providing housing 
plots to the 
displaced families.  
In addition, about 
25% of the plot size 
would be required 
for providing civic 
amenities and 
about 25% of the 
plot size for 
providing 
infrastructure 
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S.No. Description Unit Assumed Provision Cost  
(Rs. lakh) 

facilities 
(amounting to 
10.85 ha) are also 
required to be 
provided in the 
resettlement site.  
Thus, the total land 
required for the 
resettlement site:  
(21.7 + 10.85) 
32.55 ha 

2. compensation of 20 lakhs par family  800 800 PAFs x Rs. 
2000000/PAF 

16000.00 

3.5.2. Amenities and Infrastructural facilities to be provided at Resettlement Areas 

In addition to the resettlement benefits that would be extended to the PAFs, the 

following Amenities and Infrastructural Facilities are proposed to be provided at 

Resettlement Areas.  

 Internal Village Road Network  

For easy movement of people and vehicular traffic within the proposed resettlement 

sites and road affected by submergence , it is suggested to construct a 4.5 m wide 

internal village road within each of the resettlement sites. These internal village roads 

would be connected to an access road which connects villages.  

Drainage Network within the Resettlement site 

It is proposed to construct Drainage network in each of the resettlement colonies. The 

main purpose of this drainage network is to clear storm water and domestic waste 

water from kitchens and bathrooms. It is also proposed that the drainage networks will 

consisting of a lined drain and covered with RCC slabs. These drains will traverse parallel 

along internal village road, and finally culminate into a collection tank, before it is 

screened and filtered and thereafter either stored in an underground storage tank to be 

utilized for irrigation purposes in the Green belt areas, or discharged for the purpose of 

ground water recharge.  
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 Sanitation Network within the Resettlement site 

Sanitation network is proposed to be laid within each resettlement site. The main 

purpose of this network will be to transport domestic waste (night soil waste from 

lavatories). In addition, the sanitation network will also carry waste from schools, health 

care facility and other complexes within the resettlement sites. running parallel along 

the internal village road. The cost for establishment of sewer network, including all 

expenses [(excavation, length of pipe, man-holes, labor, cover-up, etc. with specification 

(Dia. 150 mm, RCC NP2 Pipe, 1.5 m depth)]. It is proposed to treat the sewage through 

septic tanks. The treated sewage will be disposed in absorption trenches 

 Safe drinking water 

Safe drinking water @ 135 lpcd is proposed to be provided to the PAFs by constructing 

an overhead storage tank and distributed through a network of pipelines. It is suggested 

to lay underground drinking water pipeline along the internal village road, on the 

opposite side of the corridor for drainage and sanitation network. The network would 

involve 100 mm dia DI pipeline along the internal village roads at various resettlement 

sites.  

 Footpath 

It order to ensure safe movement of residents within the resettlement sites, it is 

proposed to construct 1 m corridor on either sides of the internal village road for 

footpath.  

 Public transport 

For public transportation it is suggested to construct a Bus Stop in each of the 

resettlement colonies. This bus stop would occupy an area of about 10 sqm (2 m x 5 m) 

and would be covered by a 1.5 m high enclosure wall from 3 sides made of brick and 

cement with corrugated roofing material spread over 4 steel poles. An amount of Rs. 5 

lakh is being earmarked for construction of bus stops at various resettlement sites.  

 Drinking water trough for cattle  
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For families that wish to rear livestock, it is proposed to construct about 3 drinking 

water troughs for cattle in various resettlement sites. A lump-sum amount of Rs. 5 lakh 

is being earmarked for construction of drinking water troughs for cattle in various 

resettlement sites.  

 Place of Worship 

A plot size measuring 0.5 ha is suggested to be earmarked for construction of place of 

worship in resettlement site. A lump-sum amount of Rs. 20 lakh has been earmarked for 

providing place of worship.  

 Cremation grounds  

It is proposed to earmark an area of 1.0 ha of land plot for establishment of Cremation 

ground and/or burial ground. A total lump-sum amount of Rs. 10 lakh may be 

earmarked for construction of cremation ground in various resettlement sites.  

 Fair Price shops and other shops 

It is suggested to provide a constructed space for 1 Fair Price shop and 4 other shops in 

each of the Resettlement colonies. An area of 0.005 ha [(4m x 2.5m) x 5 shops] may be 

earmarked in each resettlement site. A lump-sum amount of Rs. 10 lakh may be 

earmarked for providing fair price shop in various resettlement colonies. 

 Post Office 

A plot size measuring 10 m long x 5 m wide is suggested to be earmarked for the 

construction of post office, in various resettlement sites. It is suggested to provide one 

drinking water post and one WC in a building. A lump-sum amount of Rs. 5 lakh has 

been earmarked for providing post office in various resettlement colonies.  

 Panchayat Ghar 

A plot size measuring 0.25 ha is suggested to be earmarked for the construction of 

panchayat ghar. It is suggested to construct the building over an area of 20m x 15m with 

one drinking water post and one WC facility. A lump-sum amount of Rs. 50 lakh may be 

earmarked for providing panchayat ghar in various resettlement colonies.  
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 Community Hall 

A plot size measuring 0.25 ha is suggested to be earmarked for the construction of 

community hall in various resettlement sites. Further, it is suggested to construct a two 

storey building over an area of 20m x 15m. It is also suggested to provide a drinking 

water post and two WC on the ground floor. A lump-sum amount of Rs. 150 lakh may be 

earmarked for providing community hall in various resettlement colonies.  

 Health Care Facility  

It is suggested to construct 1 PHCs in the resettlement site to be shared by all the PAFs 

and other residents in the vicinity. It is suggested to have 2 ambulances that will be well 

equipped with medical aid and paramedical staff.  

A plot size measuring 0.25 ha is suggested to be earmarked for the construction of a 

Primary Health Center (PHC) in the resettlement site. In these plots, it is suggested to 

construct building with covered area of 1250sqm (50m x 25m). Further, it is also 

suggested to provide a drinking water post and two WC within the PHC. A lump-sum 

amount of Rs. 50 lakh may be earmarked for providing the PHC building and Rs. 400 lakh 

earmarked for purchase of various furniture and equipment including well equipped 

ambulances. Thus, a total amount of Rs. 450 lakh is being earmarked for creation of PHC 

in the resettlement site.  

It is suggested to engage man-power, as depicted in Table-6, to operate the PHC. 

Deputing the required man-power and payment of salaries of staff, purchase of 

medicines and other recurring expenses are to be undertaken by the State Government.  

Table-6: Man-power required in the proposed Primary Health Centre 

Staff required Numbers 

Medical Officer (1 may be from AYUSH or Lady Medical Officer) 2 

Pharmacist 1 

Female Health Worker commonly known as Auxiliary Nurse Midwife 
(ANM)  

2 

Male Health Worker commonly known as Multi Purpose Worker 
(Male)  

1 

Health Assistant (Female) commonly known as Lady Health Visitor 5 
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(LHV) and  

Clerks 2 

Laboratory Technician 1 

Drivers with ambulances 3 

Class IV 4 

Total 17 

 Garden and children's playground 

About 1 ha of land could be devoted for this purpose. In addition, it is also suggested 

that this playground is located in the vicinity of the school. This would enable school 

children could also make use of this playground during recess.  

It is suggested to install swings, benches and other items in the garden and install goal 

posts and make provision for racing track in the play ground. A lump-sum cost of Rs. 30 

lakh is being kept for creation and beautification of garden and playground.  

Two gardeners per resettlement site could be engaged for taking care and maintenance 

of these facilities. The recurring expenses towards salaries, plants & trees, manures, 

benches, and other equipment is suggested to be borne by the project developer or by 

the State government.  

 Educational institutions (schools) in resettlement sites 

It is suggested to construct a primary school, along-with Anganwadi in the resettlement 

site. For this purpose, a plot of about 250 sqm with a built-up area of 200 sqm could be 

allocated for the school building in each site. An amount of Rs. 100 lakh is being 

earmarked for construction of primary school along-with anganwadi building in the 

resettlement site.  

 Space for weekly market 

It is also proposed to allocate 0.15 ha of land in each of the resettlement colonies for 

weekly markets. This area will remain un-developed, where vender could come-in on a 

weekly basis, set-up their temporary shops to sell local produce. An amount of Rs. 20 

lakh can be earmarked for this purpose. 
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3.6. MEASURES FOR REHABILITATION 

In the proposed project, majority of the population depends on land for their livelihood. 

Privately owned land is also expected to be acquired. The rehabilitation plan would be 

formulated in line with the norms of “Right to Fair Compensation and Transparency in 

Land Acquisition, Rehabilitation and Resettlement Act, 2013”. The following measures, as 

depicted in Table, are suggested to be extended as rehabilitation measures to the PAFs 

losing land.  Table: Provisions for Rehabilitation Plan for families losing land 

S. 
No 

Description Unit Assumed 
Provision 

Cost 
 (Rs. lakh) 

1a   Irrigated land ( details attached ) ha Rs. 24.04 
lakh/ha x 
2085.43 ha 

50133.73 

1b  unirrigated  land ( details attached ) ha Rs.16.04 
lakh/ ha x 
205.14ha 

3290.45 

2 Forest land ha 0 0 

 Total (A)   53424.18 

  Note : Value of land calculated by 2.5 times 
collector guide line rates  

   

     

3. Compensation     

  800 800 PAFs x 
Rs.19.526 
Lakh/PAF 

15620.80 

 Rehablitation of Sanka Shyam ji Mandir  LS 150.00 

4 Crop Compensation for Canal    305.00 

                                                                                                                             Total 69499.98 
lakhs 
  

                                                                                                                            Say 695.00 Cr. 

3.7. INSTITUTIONAL/ADMINISTRATIVE ARRANGEMENT FOR IMPLEMENTATION OF R&R 

MEASURES 

 Appointment of Administrator at State LevelState Government of Madhya Pradesh 

shall appoint an officer not below the rank of Joint Collector or Additional Collector 

or Deputy Collector or equivalent official of Revenue Department, who will be 

responsible for R&R Plan at the State Level.  
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 Administrator   shall,  with a view to enable  him to function  efficiently  and to 

meet the  special  time-frame,   be provided  with such  powers,  duties  and  

responsibilities    as may be prescribed   by the appropriate   Government   and 

provided  with office  infrastructure and  be  assisted   by such  officers  and  

employees   who  shall  be  subordinate   to  him  as  the appropriate   Government   

may decide. 

 Subject    to  the  superintendence,      directions    and  control   of  the  

appropriate Government   and  the Commissioner   for Rehabilitation   and  

Resettlement,   the  formulation, execution   and  monitoring   of the Rehabilitation   

and  Resettlement   Scheme  shall  vest  in the Administrator. 

3.7.1. Commissioner for rehabilitation and  Resettlement 

 The State Government shall appoint an officer of the rank of Commissioner   or 

Secretary of that Government   for rehabilitation   and resettlement   of affected  

families under this Act, to be called  the Commissioner  for Rehabilitation   and 

Resettlement. 

 The Commissioner shall be responsible for supervising the formulation of rehabilitation 

and resettlement schemes or plans and proper implementation of each schemes or 

plans. 

 The Commissioner shall be responsible for the post implementation social audit in 

consultation with the Gram Sabha in rural areas and municipality in the urban areas. 

3.7.2. Rehabilitation and Resettlement Committee at Project Level 

 Where  land  proposed   to be acquired   is equal  to  or more  than  one  hundred 

acres,  the appropriate   Government   shall constitute  a Committee   under  the 

chairmanship   of the Collector  to be called  the  Rehabilitation   and  Resettlement   

Committee,   to monitor  and review the progress  of implementation   of the 

Rehabilitation   and Resettlement   scheme  and to carry  out  post-implementation     

social  audits  in consultation   with  the  Gram  Sabha  in rural areas  and municipality   
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in urban  areas. 

 The Rehabilitation  and settlement  Committee  shall include, apart from officers of 

the appropriate Government,   the following  members,  namely:- 

- representative   of women  residing  in the affected  area; 

- a representative of each schedule caste and schedule tribe residing in the affected 

area 

- a representative of a voluntary organization working in the area 

- a representative of a nationalized bank  the land acquisition officer of the project 

- the chairperson of the panchayats or municipalities located in the affected area or 

their nominees 

- the chairperson of the district planning committee or his nominee 

- the Member of Parliament and Member of Legislative assembly of the concerned 

area or nominees 

- a representative of the requiring body 

- Administrator for Rehabilitation and Resettlement as the member Convener. 

 The  procedure   regulating   the discharge   of the  process  given  in this  section  and 

other  matters  connected  thereto  of the Rehabilitation   and Resettlement   Committee   

shall  be such as may be prescribed   by the appropriate   Government. 

4. MONITORING AND EVALUATION 

Monitoring and Evaluation (M&E) must be simultaneous with the implementation of 

Rehabilitation Plan. It requires specialized skill for application of general project monitoring 

procedures to the process of land acquisition and rehabilitation. Conventional monitoring, 

normally carried out by the Government machinery, often misses focus on certain vital 

aspects and does not identify certain shortcomings, which may otherwise prove very 

important. While the conventional government monitoring will continue, an external M&E 

agency will also be engaged to help in proper monitoring of land acquisition and 
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rehabilitation programs. The main purpose of involving such an agency is to bring the 

problems and difficulties faced by the PAFs to the notice of Administrator R&R on a regular 

basis for their redressal as well as to help in formulating and undertaking corrective 

measures. The external Monitoring and Evaluation (M&E) agency can submit half yearly 

reports on the progress of implementing Rehabilitation Master Plan (RMP) along with 

suggestions and corrective measures required for improvement in the implementation of 

Rehabilitation Plan. 

For Land Acquisition and rehabilitation program, M&E system will consist of: 

i) Administrative monitoring; 

ii) Socio-economic performance, and 

iii) Impact evaluation. 

Administrative monitoring will be conventionally carried out by SLAO, project 

authorities, Resettlement Commissioner and other concerned government 

agencies/departments. The focus will be on physical (like number of land holders 

affected and land based resettlement, area identified for allotment to Village Level 

Committee, etc.) and financial (like compensation paid, payment to M&E agency, office 

establishment cost, etc.) parameters. The socio-economic monitoring which will be 

carried out concurrently is the crux of M&E exercise to provide interim measures based 

on the field level situations. This along-with impact evaluation at the end of plan period 

will be carried out by the M&E agency. While covering the affected community, 

monitoring will focus on the vulnerable groups like women, physically handicapped, etc. 

The household information collected through the socio-economic survey will form the 

benchmarks for comparison. However, these benchmarks will be supplemented in order 

to create new reference points against performance, effects and objectives. 

4.1. Monitoring and Evaluation Guidelines 

Monitoring of the progress of R&R is important because of the sensitivity of these 

issues. The objective of monitoring is to assess the progress of resettlement activity, to 

identify difficulties, ascertain problem areas, and provide indication for the need of 
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calling attention to some specific issues at an early stage. Following tasks have to be 

performed by the group at different stages of the project: 

 Establish baseline information on individual PAFs and their pre-project standards of 

living, health conditions, nutritional patterns, etc. This should precede resettlement 

in general by a year. 

 The planning of the resettlement monitoring studies could cover disbursement of 

compensation and grants. 

 Monitoring of resettlement sites regarding, preparation of land, construction 

activities, water and other facilities required before the actual resettling of PAFs. 

 The resettlement monitoring system could cover transport of people, belongings 

and allocation of replacement assets. Their report should also include information 

on performance of field staff and concerned official’s participation of the PAFs and 

host community reactions. 

 After resettlement, a few sensitive indicators using sample survey techniques should 

be measured, mainly to understand how effective the R&R plan has been in reality. 

 The monitoring and evaluation can continue for several years after actual relocation. 

The frequency of monitoring can be reduced after the completion of R&R work. The 

monitoring reports need to be submitted periodically to assess progress of 

resettlement and its effects compared with established policy and specific 

timetables and benchmarks at each phase. 

4.2. Post-Project Monitoring 

Status of availability of alternative homestead for project affected persons, 

development of infrastructural facilities such as schools, sewer networks, roads, etc. are 

some of the aspects which could be considered for monitoring and modifications may 

be suggested if required. It needs to be appreciated that R&R issues are politically 

sensitive issues and often need timely attention. For such reasons, it is suggested that 

the monitoring be conducted by an independent agency not connected with the project. 
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Therefore, an independent Consultant having experience in R&R studies in similar areas, 

i.e. north-eastern states and not connected with the project, can be appointed for 

monitoring the project. The Consultant will review the rehabilitation and resettlement 

programme after 2nd, 4th and 6th year from the completion of the R&R activity 

Participation of PAFs 

Involvement of affected communities in planning and implementation of rehabilitation 

programs according to their felt needs and socio-economic conditions is of vital importance. To 

obtain co-operation, participation and feedback, PAFs need to be systematically informed and 

consulted during preparation and implementation of resettlement plan about their options and 

rights. In the proposed project, co-operation and participation of PAFs in the resettlement 

process could be ensured through their involvement in each of the following stages. 

4.3. Involvement in preparation of Rehabilitation Master Plan 

 As a part of participatory planning, community meetings should be held on a routine 

basis to explain about the project and the R&R policy of the project. Direct 

communication with the PAFs will negate the politicization of the R&R Process. The 

communication with the PAFs can be through the Village Level Committee. 

4.3.1. Involvement of PAFs in implementation process 

 The Village Level Committee can be involved in the implementation of Rehabilitation 

Plan particularly during the identification of forest land to be allotted to Village Level 

Committee. They should also be consulted in finding out alternative economic 

opportunities to supplement their household income.  However, some NGO groups can 

also be associated which can interact directly with the project authorities and the 

affected population. 

4.3.2. Protection of Saka Shyam Ji Temple  

A Sanka is a small village near the river Parbati and is about 5Km from Village Kotra , 

once its tehsil head quarter of Rajgarh state . The famous temple of Shyam ji was built in 

memory of king Sangram Singh ( Shyam Singh ) by his wife Bhagayawati in 16-17th 
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century , the king died in encounter with mughal soldier of Haji wali . The temple is 

protected by state government . it has beautiful paintings on the walls reflecting  the 

Malwi and Rajasthani effects , the beautiful and well carved stones and bricks were used 

to construct the temple. each year in month of magh a mela is held here and is known 

as Shaym JI ka mela. 

5. BUDGET 

The total budget for implementation of the Rehabilitation and Resettlement Plan is Rs.695.00 

crore. The details are given in Table-9.  

Table-9: Budget for implementation of the Rehabilitation and Resettlement Plan 

S. No. Components of R&R Cost  
(Rs. lakh) 

A Rehabilitation Plan  

1. Compensation for land 53424.19 

  16000.00 

 Total 69424.19 

 say  695.00 crore 

6. LIVELIHOOD PLAN FOR PAFS WHO ARE LIKELY TO LOSE ENTIRE LANDS 

As a part of Income generating activities, following activities are proposed: 

 Reservoir fisheries 

 Agriculture in fringe reservoir area 

 Livestock rearing 

 Training for skill development 

 Eco-tourism 

6.1. RESERVOIR FISHERIES 

The area of the reservoir of the proposed Parbati (Rinsi) DamMajor irrigation Project is 

3494.64 ha. Considering fish production as 50 kg/ha/year, the total fish production from 

the reservoir shall be 186 tonnes per year. The fish price in local market is Rs. 70/kg. 

Thus, the total remuneration for reservoir fisheries shall be Rs. 1.30 crores. About 260 

families can be provided employment through reservoir fisheries Each family will have 
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an annual income of Rs. 50,000 / year. PAFs will be training with regards to fish culture, 

fishing nets, boats, etc.  Aso that they can draw livelihood from reservoir fisheries. It is 

proposed to bring about 260 fishermen in the cooperative sector.  

As a part of the plan, each fisherman will be provided with 20 kg. of finished nylon nets 

with floats etc. The nets shall be supplied in 2 years @ 10 kg/yr.  

For the proposed project, it is proposed to provide one fishing boat for every 2 

fishermen. In fact this scale has been adopted in most  other major reservoirs of the 

state. Fiber glass’ boats (FRP) shall be provided which have easy maneuverability, 

buoyancy and light weight. Moreover these boats could be made unsinkable also. Once 

the moulds are ready, these boats can be fabricated on a mass scale. Though, initially 

the cost of FRP boat is high, it is likely to come down considerably when a large number 

of boats are constructed. 

These fishermen will be imparted training in fishing techniques and operation of boats, 

handling, storage and transport of fish etc. They will also be provided with productive 

assets to pursue their avocation. Each fisherman will be provided with fishing nets and 

boats.  

In addition, following infrastructure shall be developed as a part of reservoir fisheries. 

 Fish landing Centers (2 No.) 

 Carrier boots (10 No.) 

 Special boat (1 No.) 

 Mini Trucks (4 No.) 

 Truck with trolley (4 No.) 

 Jeeps with trolley (4No.) 

 Ice plant cum cold storage unit ( 1No.) 

 Ice crushing machines 

The above infrastructure shall provide employment to about 40 persons. It is proposed 

to train one member of each PAF and employed in above utilities. An amount of Rs. 

20,000 / PAF for 40 PAF’s has been earmarked for training of PAFs. 
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6.2. AGRICULTURE IN FRINGE AREAS 

The Lowest Sill Level (LSL) of the reservoir in the proposed Parbati  Project is 433.45 m, 

with an area of 263 ha. The FRL in the project is 445.45 m, with reservoir area of 

3494.64 ha. Thus, every year, the reservoir area would flow a cyclic pattern with a level 

of 445 .45m in monsoon season and 433.45 m in summer season. Thus, about 3494.64 

ha. of area shall be dry or available for use in due to reservoir operation. Assuming that 

only 40% of such an area, i.e. (40% of 3494.64) 1397.856 ha, can be used for agriculture, 

it is proposed to allow 1000 PAFs to grow crops over these lands in Rabi Season. Thus, 

each PAF will get about 1.38 ha. of land. The income from these lands shall be an 

additional source of income for the PAF. The water required for irrigation can be 

pumped from the reservoir. A pump of adequate capacity can be given to each farmer. 

For the first year, an amount of Rs.50,000 can be given to each farmer for purchase of 

agriculture inputs and pump sets. 

6.3. LIVESTOCK REARING 

Livestock requiring is quite common in the project affected families. It is proposed that 

for about 600 PAFs, 4 cows/buffalos can be given to each family. Thus, about 2400 cows 

/ buffaloes shall be purchased. Cost of each cow/buffalo has been taken as Rs.40,000. 

Thus, amount spent on each PAFs should be Rs.1.6 lakh.  In addition, an amount of 

Rs.20,000 can be given to each PAFs for construction of cattle shed and initial inputs. It 

is proposed to conduct following training programmes: 

 Fodder Demonstration 

 Demonstrations of use of mineral mixture in daily diet of milch animals 

 Artificial Insemination and natural Breeding in Cow and Buffalo 

 Training and Exposure of PAFs 

 Technical Training of Veterinarians instrumental in implementation of various 

activities. 

Fodder plays a vital role in livestock production. The health and productivity is directly 

proportional to quality and balance feeding.  The main purpose of this activity is to 
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educate the farmers about the need of feeding green fodder to cattle. There are two 

ways of fodder production i.e. overlapping cropping and Relay cropping. In overlapping 

cropping a fodder is introduced in the field before the other crop completes its life-

cycle. In relay cropping, the fodder crops are grown in succession, i.e. one after another, 

the gap between the two crops being very small. Both practices can be taken at field 

level.  

The deficit of green fodder and lack of pasture land has great impact on increase in 

number of infertility amongst milch animals. Mineral deficient cow and buffalo not only 

shows reduction in wet period but also having poor health and reduced auto immune 

system to fight with adverse environment condition. The demonstration of use of 

mineral mixture has been envisaged to educate the farmers for adoption and continuity 

in daily diet of milch animals.  

It is proposed to develop a quality breeding service through commissioning of Artificial 

Insemination Centres in project area. It is proposed to select and trained 20 unemployed 

educated youth for door to door artificial insemination and other related activities. 

Besides this natural breeding center shall also be established. 

To promote better Livestock management practices in the project area it is important to 

provide skill up-gradation training to the PAFs. For imparting modern techniques of the 

livestock management, it is necessary to equip the department staff with such 

techniques. Thus, it is proposed to further upgrade the existing skills in the Department 

of Animal Husbandry through various trainings on modern livestock management.  

An amount of Rs. 1330 lakh has been earmarked for livestock development amongst 

PAFs. The details are  given in Table-10.  

6.4. TRAINING FOR SKILL DEVELOPMENT 

One member of each family shall give training for skill development. This could be either 

male or female member of family. This will be in addition to the income generating 

activities mentioned in this plan. 
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A cooperative for each vocation will be formed. Activities supported by the cooperative 

shall include PAFs into cooperative. Training of groups for micro planning, financial 

management and carrying out different livelihoods activities.  

The mandate of this sub-component is to reach out to PAFs  to form their own cooperative, 

link them to credit access and sustainable livelihoods opportunities and bring them out of 

poverty. The cooperative shall build linkages with mainstream institutions, including banks, 

and other agencies to address their livelihoods issues.  

 The cooperatives supported by the project shall follow the standard  parameters of forming 

around some social affinity and mutual trust basis, regular savings, and inter-loaning. A 

cooperative shall have around 10-15 members.  

The cooperative shall serve the purpose of providing members space for self-help, mutual 

cooperation and collective action for social and economic development. It shall promote 

savings, builds own funds and become the local financial institution to provide a range of 

financial services including providing credit for debt-swapping and livelihoods.  

The component shall be implemented in phased manner. The details are given as follow:  

 Pre-formation (1month): Profiling and assessment of the poor women;   initial 

interactions 

 Formation (3 months): Organizing and nurturing, developing norms, Practicing 

Panchasutra (Regular meetings; Regular savings; Regular inter-loaning; Timely 

repayment; and Up-to-date books of accounts), Developing Micro Credit Plan, 

Leadership development  

 Linkages (8 months): Capacity Building, Micro Credit Plan, Linkages with Banks  

 Beyond (first year onwards): Visioning/Plan, Livelihoods, New Products, Social 

Capital  

 

. 
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In addition to livestock rearing and skill development  other activities as outlined as a part 

of DPIP programme. 

The District Poverty Initiatives Project (DPIP) is an ambitious project of the Government of 

Madhya Pradesh for the alleviation of poverty in the State. The State Government is 

committed to reforms in governance and improved access to social services for the poor 

and the vulnerable. The project, on its part, has been complementing this objective by 

promoting decentralization and a more effective demand based approach to poverty 

alleviation. The project is based on the needs and demands of the community. Various 

activities being conducted as a part of DPIP will also be instantiated in the project to provide 

livelihood to PAFs. 

6.5. ECO-TOURISM 

The reservoir will have great tourism potential and it can create many income generating 

resources to the local people in many ways viz ; boating , angling competition , guide, 

creation of the paying guest houses, traveller’s tour packages to the nearby sight seeing 

places, development of camping sites, birds watching etc. This shall be linked with the 

ecology environment of the reservoir. For development of the tourism, brochures, 

pamphlets, signage, models, opening of the tourism information centers, Telescopes, 

Binoculars, computerized data, trekking routes and their stay arrangements etc shall be 

required. 

The following activities are proposed for the development of the eco-tourism zone:     

 Create interest for birds by Bird watching. 

 Develop infrastructure for perform various water sports activities such as 

Boating etc. 

 Infrastructure for stay of tourists 

 Provision of house boats, paddle boats  

 Distribution of plants for plantation on community and private lands. 

 Distribution of fruit tray for planting on private lands. 
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 Training to locals, viz. Bird Watching, Boating, Catering, Tourist guides, etc. etc. 

The   budgetary estimate earmarked for development of Eco-Tourism is and the details are 

given in Table-11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

97  
 

 

                               CHAPTER-V – ENIRONMENT AND ECOLOGICAL ASPECTS  

 

1. The proposed Parbati dam shall be constructed near village Fatehpur  in district Rajgarh, 

Madhya Pradesh. The coordinates of the dam site are Latitude 23˚37’49”N and Longitude 

77˚07'37" E. The dam is proposed to be constructed across river Parbati (Rinsi) having a 

catchment area of 3150 sq. km. The proposed Parbati (Rinsi) dam is basically an irrigation 

project. The project is located near to Narsingarh wildlife sanctuary.  

2. The sanctuary is located at 23036’58” N and 7202’32” E latitude and longitude resp. The area 

covered by sanctuary is 5719 Ha. and average level of the sanctuary is   462.07 mt to 567.08 

mt. above mean sea level. The main centre of attraction of the sanctuary is the Chidikho 

tank, the shape of which resembles like a bird and hence the name. The catchment area of 

the tank is 28 sq.km. 

3. It was declared as sanctuary in the year 1974. In this sanctuary about 60 types of trees, 18 

types of grass, and about 175 types of birds are found.  In the sanctuary, dry deciduous 

scrub type of forest is found. The quality of forest found falls under category  IVB  and  V.  

4. In the sanctuary mostly panther, Indian fox, Spoted deer, Blue bull, Samber, Wildboar, Palm 

squirrel, Indian gazelle, barking deer, Striped Hyena, black buck , Common mangoose  and 

common langur is found. 

5. The construction site is nearby to the sanctuary and the Damwould be constructed in the 

revenue land. However due to the ponding of water about 49.757 Ha. of sanctuary land 

would be submerged . Necessary steps for obtaining environmental clearance and forest 

clearance as per the prevalent practice would be done. 

6. The impact of the construction of the Damcan be summarized as follows: 

6.1. Effect Of Dam In Atmospheric System: Changes in moisture percentage, temperature 

and air movements caused by the water bodies differentiate the climatic conditions 

related to topography. Regional scaled climatic changes can be observed by these 
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effects. These alterations don’t affect human health directly, but they are notable from 

many plants and animals. Their secondary effects influence human being. 

6.2. Effect of Dam In Aquatic Ecosystem: The decomposing organisms cause an increase in 

the nutrient substances in water in a short period of time. Therefore, BOD (Biological 

Oxygen Demand) value of water rises. An anaerobic decomposition method is 

performed with the help of the stationary layers along the reservoir depth and this 

result in a dark color, smelling badly. Besides the phytoplankton and macro flora grow 

up on the water surface. These events can be harmful both for the lives of the lake, and 

also for the people fishing, taking a boat-trip and even from the dam gates and turbine 

propellers. Sometimes, macro flora created here acts like a source for disease vectors. 

A dam that will be built on this way will interrupt the life cycle of these creatures and 

cause deaths in a mass. It has seen that by-pass flows are designed for this purpose. 

6.3. Effect of Dam in Human Life: In spite of the fact that the dams are an important target 

for development, they are not easily acceptable to people whose agricultural areas, 

houses and the environment they are living goes under the water. There are changes in 

the employment and production systems starting before the construction of the dam 

including expropriation of the land, employment of construction workers and the 

transport of construction material with the machines to the site. Unqualified workers 

are employed from the site; however the technicians and experts come from other 

places. Moreover, the social life becomes active, trade increases, cultural activities 

arise. Important alterations are observed in the transportation system. The ways lying 

under water and their surrounding area are important from this point of view. The new 

roads that were constructed to prevent any breakdown in the transportation services 

result in additional expenses and additional environmental costs.  

6.4. At the same time dams decrease the pollution effect considerably in the down-stream 

part by lowering the pollution load coming from the source, thanks to their big storing 

reservoirs. In addition, they decrease the pollution load again by containing water 

continuously in their beds during dry periods. It is difficult to consider the relations 

between these effects beforehand and determine which positive and negative effects 
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will come up. This estimation should be made separately for each dam and reservoir. 

On the other hand, it is false to comprehend the effects totally negatively.  

6.5. The important point is who will do the assessment and from whose point of view. Will 

they be based on the fisherman, based on the industrialist or the farmer whose field 

will be under water? No matter who has taken the decision or whom the decision will 

take into the centre, as long as whole environmental effects are explained totally 

according to their importance level.   

7. Effect of Dam Territorial Biological System:  Biological life of the river changes fast both in 

the reservoir and in downstream. The parts of the bio-system that are affected by the dam 

are the watered parts of the shore. During the filling works of the dam, while the lands 

remain under water the land part of the region decreases. However, the water-land 

boundary extends. Thus plant, animal or human being livelihood changes. Forests, 

agricultural areas may come under water. Water-soil-nutrient relations, which were settled 

after floods in the downstream of the dam, change in a long period of time. Moreover, 

changes occur in flora, fauna and the agricultural traditions of people in the region. This 

effect can extend for kilometers. 

8. The construction of water body near to the sanctuary would have a positive impact on the 

flora and fauna present in the sanctuary. The overall benefits obtained due to the 

construction of the projects can be summarized as follows: 

 Dams are not only important in economic growth, but also in overall economical and 

moral development. In many developed countries, dams have performed a key role in 

the development of the underdeveloped regions.  

   Dams, which contribute to the national economy from many aspects like irrigation, 

drinking water supply, flood control, electricity generation, fishing, tourism, are also 

effective in increasing the standards of living. 

   It decreases and minimizes the flood effect. 

  Land improvement benefits are the extra-benefits that will occur after an increase in 

the soil productivity because of drainage and land improvement. 
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   Transportation benefits are the benefits that will happen in case of waterway 

transportation in the project. 

  Providing drinking water and domestic water benefits are different from each other and 

should be investigated one by one. 

   Irrigation benefits define the distinction benefits between dry and irrigated positions.  

FORM 1 
 (1)    Basic Information  

S. N. Item Details 

01 Name of the Projects  Parbati  Project  

02 S. N. in the schedule   

03 Proposed capacity/area/ tonnage to be 
handled/ command area/ lease area/number 
of wells to be drilled  

Gross Command Area –62500 ha  
Cultivable Command Area – 50000 ha 
Net Catchment Area – 3150 sq km  
Concrete DamLength – 1301 M 
 Height of Dam– 21.84M 

04 New/Expansion/Modernization  New 

05 Existing Capacity/Area etc.  Not applicable  

06 Category of Project i.e. “A” or “B”  A 

07 Does it attract the general condition? If yes, 
please specify  

Yes, Chidikho Sanctaury within 10 km of 
project. 
 

08 Does it attract the specific condition? If yes, 
please specify  

No 

09 Location  Latitude 23°37’05'' N                           
Longitude 77°07’37'' E 

  Plot/Survey/Khasra No.  Toposheet No- 55 E / 2, E/3 

  Village  Fatepur 

  Tehsil Narsinghgarh 

  District Rajgarh  

  State Madhya Pradesh 
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10 Nearest Railway Station/Airport along with 
distance in km  

Nearest Railway station  is Biaora  Distict 
Rajgarh  with distance 60 KM and airport 
is Bhopal with distance 70 KM  

11 Nearest town, city, district headquarters along 
with distance in km.  

Narsinghgarh - 25 KM District Rajgarh - 80 
KM 

 12 Village Panchayats, Zilla Parishad, Municipal 
Corporation, Local body (complete postal 
addresses with telephone nos. to be given) 

1. Village- Fatepur   
2. Gram Panchyat- Fatepur   
3. Tehsil- Narsinghgarh  
4. Janpad Panchayat - Narsinghgarh 
5. Jila Panchayat- Rajgarh   

13 Name of the applicant  Water Resources Department  
Government of M.P.  

14 Registered address  Water Resources Department  
Government of M.P.,  
Vallabh Bhavan Bhopal  
Distt.-Bhopal (M.P.)  

15 Address for correspondence:  Engineer- in- Chief  
Department of Water Resources 
Tulsi Nagar Bhopal (M.P.) 462003 

  Name  Shri R.K. Sukalikar  

  Designation (Owner/Partner/CEO)  Engineer- in- Chief  

  Address  Engineer- in- Chief  
Department of Water Resources 
Tulsi Nagar Bhopal (M.P.) 462003 

  Pin Code  462003 

  E-mail  eincwrbpl@mp.nic.in 

  Telephone No.  0755-2552878 , 2552646 

  Fax No.  0755-2573522 

16 Details of Alternative Sites Examined , if any 
Location of these sites should be shown on a 
topo sheet  

Yes 

17 Interlinked Projects  Independent Project 

18 Whether separate application of interlinked 
project has been submitted  

NA 
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19 If yes , date of submission  NA 

20 If no, reason  Independent Project 

21 Whether the proposal involves approval 
/clearance under: if yes, details of the same 
and their status to be given.  
a. The Forest (Conservation) Act, 1980 ? 
b. The Wildlife (Protection Act, 1972 ?  
c. The C.R.Z. Notification,1991?  

 YES 
 
YES 
 
Nil   

22 Whether there is any Government Order/ 
Policy relevant /relating to the site?  

No 

23 Forest land involved (hectares )  0ha.   

24 Whether there is any litigation pending against 
the project and /or land in which the project is 
proposed to be set up? 

a. Name of the Court  
b. Case No.  
c. Orders/directions of the Court,   if any 

and its relevance/with the   
     proposed project.  

No litigation pending against the project 
and/ or land in which the project is 
proposed to set up.  
 
N A 
N A  
N A 

  
(II) Activity  
 Construction operation or decommissioning of the project involving actions which will 
cause physical changes in the locality (topography, land use, changes in water bodies, 
etc.)  
  

S. N. Information/Checklist confirmation Yes/ 
No 

Details thereof (with approximate 
quantities/rates, wherever possible) with 

source of information data 

1.1 Permanent or temporary change in land 
use, land cover or topography including 
increase in intensity of land use (with 
respect to local land use plan) 

Yes The submergence area at FRL is 3494.64 
ha.  
The private land under submergence area 
is 2290.57ha; Govt. land 1204.07 ha. The 
CCA is 50000 ha. and the intensity works 
out to be 100 %. 

1.2 Clearance of existing land, vegetation 
and building?  

Yes The submergence is 3494.64 ha and the 
details are as below :-  
i. Forest 0 ha  
ii. Culturable land – 2290.57ha  
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iii. Un Culturable land – 1204.07ha  

1.3 Creation of new land uses? Yes The left & right bank telescopic pressured 
irrigation system will irrigate 50000 ha . 

1.4 Pre-construction investigations e.g. bore 
houses, soil testing? 

Yes Strata has been examined using SRT and 
ERT technology as a part of investigation-
activities.  
 

1.5 Construction works? Yes The project comprises of the following :-  
Damhaving 1301 m concrete Damof height 
21.84m , Three number pumping stations 
for left & right command area with 
telescopic pressured irrigation system 

1.6 Demolition works? Yes Acquired structures will be demolished to 
the extent required. The exact number 
shall be identified during the construction 
stage.  

1.7 Temporary sites used for construction 
works or housing of construction 
workers? 

Yes About 2 ha for construction works for 
housing of construction workers and 
construction activities.  

1.8 Above ground buildings, structures or 
earthworks including linear structures, 
cut and fill or excavations. 

Yes The project will involve cutting, filling, 
excavation and also involves construction 
of Damand pressure pipe canal system.  

1.9 Underground works including mining or 
tunneling? 

 No  Not applicable here. 

1.10 Reclamation works? No  Reclamation of land, if required, will be 
done as per site specific requirement to 
integrate with natural surroundings. 

1.11 Dredging? No - 

1.12 Offshore structures? No - 

1.13 Production and manufacturing 
processes? 

Yes This will enhance the agricultural 
productivity and fish cultivation in the 
project area. 

1.14 Facilities for storage of goods or 
materials? 

Yes Facility for temporary storage of cement, 
steel, E&M HM equipment, aggregate/ 
sand, etc. shall be created.  
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1.15 Facilities for treatment or disposal of 
solid waste or liquid effluents? 

Yes During construction phase, labour colonies 
are proposed to be located closer to 
construction sites. About 1000 laborers 
and 100 technical staff are likely to 
congregate in the area during construction 
phase. The average per capita solid waste 
generated will be of the order of about 210 
gm/day/person.  
For solid waste collection, number of 
masonry storage tanks will be constructed 
at appropriate locations in various labor 
camps. These tanks will be emptied at 
regular intervals and the collected waste 
will be transported to landfill sites.  
 
Covered trucks to collect the solid waste 
from common collection point and its 
transfer to the disposal sites will be put in 
practice. Suitable land fill site will be 
identified, to contain municipal waste from 
various project township, and labor 
colonies etc., in consultation with the local 
administration.   

1.16 Facilities for long-term housing of 
operational workers? 

Yes A long term housing for operational & 
maintenance work is proposed as per DPR 

1.17 New road, rails or sea traffic during 
construction or operation? 

Yes During construction stage, road traffic will 
increase due to transportation of 
construction material, equipment, 
machines and laborer.  

1.18 New road, rail, air waterborne or other 
transport infrastructure including new 
or altered routes and stations, ports, 
airports, etc? 

Yes Approach road already exists for reaching 
dam site, which needs to be made 
metalled.  
 

1.19 Closure or diversion of existing 
transport infrastructure leading to 
changes in traffic movements?  

Yes Road coming under submergence will be 
connected to existing major roads, and 
spiral road-plan will be prepared.  

1.20 New or diverted transmission lines or 
pipelines? 

No Transmission lines for villages will be 
provided separately, if required. 

1.21 Impoundment, damming, culverting, 
realignment or other changes to the 

Yes Anticipated adverse changes in the 
hydrology of watercourses/aquifers will be 
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hydrology of watercourses or aquifers?  bare minimum being non-perennial river. 

1.22 Stream crossings? Yes The same shall be identified during the 
process of detailed investigation for 
approach roads.  

1.23 Abstraction or transfers of water form 
ground or surface waters? 

Yes In the project, conjunctive use of water 
shall be insured. 

1.24 Changes in water bodies or the land 
surface affecting drainage or run-off? 

Yes The proposed project will change the water 
bodies on account of reservoir formation 
as a result of construction of Dam.  
The land use will also change on account of 
increased water availability for irrigation. 
Green cover will improve on account of 
increased soil-moisture availability.  
The probability of water-logging in the 
nearby lands is remote as good natural 
drainage already exists. This aspect will be 
covered in detail as a part of the EIA/EMP 
study. 

1.25 Transport of personnel or materials for 
construction, operation or 
decommissioning? 

Yes The construction materials will be brought 
from the local sources in trucks/dumpers. 
The workers required for construction 
activities are available in the vicinity of the 
project area and will be using existing 
mode of communication i.e. bus two 
wheelers three wheelers, tempo, etc.  
 

1.26 Long-term dismantling or 
decommissioning or restoration works? 

No N.A. 

1.27 On-going activity during 
decommissioning which could have an 
impact on the environment? 

No N.A. 

1.28 Influx of people to an area in either 
temporarily or permanently? 

Yes About 100 technical and 1000 construction 
staff will be employed during construction 
phase. The workers required for 
construction activities are available in the 
vicinity of the project area. Technical staff 
shall stay in various camps or colonies 
close to the major construction sites.  
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1.29 Introduction of alien species? No - 

1.30 Loss of native species or genetic 
diversity? 

Yes The existing floral and faunal species in the 
specified zone will be affected. The nature, 
extent and magnitude of such losses will be 
covered in detail as a part of the EIA/EMP 
study. 

1.31 Any other actions? No Losses incurred due to construction shall 
be recovered through compensatory 
afforestation and other measures as given 
in EMP. 

 2. Use of Natural resources for construction or operation of the project (such as land, 
water, materials or energy, especially any resources which are non-renewable or in short 
supply): 
   

S. 
No. 

Information/Checklist confirmation Yes /No Details there of (with approximate 
quantities/rates, wherever possible) with source 

of information data 

2.1 Land especially un-developed or 
agricultural land (ha) 

Yes Land will be acquired for construction of various 
project appurtenances including submergence 
area. Land coming under submergence is revenue 
land, forest land, and agricultural land. The details 
of the land to be acquired for project shall be 
assessed as a part the EIA study. 

2.2 Water (expected source & 
competing users) unit KLD 

Yes The quantity of water required during 
construction would be 20 kld. During construction 
and operation phases, potable water for laborers 
and technical staff would be provided from local 
territory. 

2.3 Minerals (MT) Yes Construction material in the form of metal 
manufactured from granitic rocks and sand will be 
used in dam and canal network.  

2.4 Construction material- stone, 
aggregates, and soil (expected 
source-MT)  

Yes The quantity of aggregate / rock required to be 
produced for the construction  Earthen dam and 
other estimated structures of the project has 
been estimated to be around 30 million cubic 
meter. Borrow areas and rock queries have been 
identified near the project vicinity to provide 
construction materials in the form of soil, coarse 
and fine aggregate the sand deposits and its 
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tributaries in the close proximity of projects will 
also be used for construction purpose.  

2.5 Forest and timber (source-MT) No The work force is local hence there will be no use 
of timber as fuel wood. But unavoidable timber 
use for fuel wood, if needed, will be procured 
from forest depot legally. 

2.6 Energy including electricity and fuels 
(source, competing users) Unit: fuel 
(MT), energy (MW) 

No During Construction  the Required power will be 
meet out by generator and shall be worked out 
during preparation of DPR. 

2.7 Any other natural resources (use 
appropriate standard units) 

No - 

 3. Use, storage, transport, handling or production of substance or materials, which could 
be harmful to human health or the environment or raise concerns about actual or 
perceived risks to human health 
  

S. 
No. 

Information/Checklist confirmation Yes/No Details thereof (with approximate 
quantities/rates, wherever possible) with source 

of information data 

3.1 Use of substance or materials, which 
are hazardous (as per MSIHC rules) 
to human health or the environment 
(flora, fauna and water supplies)  

No Use of substance or materials, hazardous to 
human health or the environment is not 
envisioned in this project. 
 

3.2 Changes in occurrence of affect 
disease vectors (e.g. insect or water 
borne disease)  

Yes Normally an irrigation project increases the 
incidence of water-borne diseases due to 
increased water availability, owing to stagnant 
pools of water in command area, canals, etc. It 
may result in preponderance of mosquitoes, 
leading to increased frequency and incidence of 
water-borne diseases, especially malaria. This 
aspect will be studied as a part of EIA and 
adequate measures to be implemented during 
project construction and operation phases. 

3.3 Affect the welfare of people e.g. by 
changing living conditions? 

Yes The details of various welfare schemes for locals 
shall be outlined as a part of area development 
activities and the details will be outlined in the 
EIA report. 

3.4 Vulnerable groups of people who 
could be affected by the project e.g. 

Yes Vulnerable groups/individuals will be identified 
and suitable protection measures will be taken 
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hospital patients, children, the 
elderly, etc. 

to insulate them from any plausible adverse 
effects. 

3.5 Any other causes Yes Majority of people living in the proposed project 
area belong to BPL, whose primary livelihood is 
sustenance farming/ daily wagers. So relocation 
of these people on the adjoining government 
land will not be a problem and extra care will be 
taken for their rehabilitation. 

 4. Production of solid wastes during construction or operation or decommissioning 
(MT/month) 

  

S. N. Information/Checklist confirmation Yes/
No 

Details thereof (with approximate 
quantities/rates, wherever possible) with 
source of information data 

4.1 Spoil, overburden or mine wastes Yes In this project, it is proposed to collect the 
construction waste from various construction 
sites, and disposed at sites identified in 
consultation with the district administration. 
Various construction sites would be properly 
leveled. The leveling or reclamation of various 
construction sites, shall be made mandatory 
for the contractor, involved in the construction 
work. The details of the same shall be covered 
as a part of EMP to be presented as a part of 
the EIA report. 

4.2 Municipal waste (domestic and or 
commercial wastes) 

Yes About 100 labour and 100 technical staff is 
likely to congregate in the area during 
construction phase. The average per capita 
solid waste generated is of the order of 210 
gm/day/person. Adequate facilities for 
collection, conveyance and disposal of solid 
waste will be developed. For solid waste 
collection, number of masonry storage tanks 
will be constructed at appropriate locations in 
camps. 

4.3 Hazardous wastes (as per Hazardous 
Waste Management Rules) 

No No hazardous waste will be generated. 

4.4 Other industrial process wastes No  No Industrial waste will be generated 

4.5 Surplus product No  NA 



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

109  
 

4.6 Sewage sludge or other sludge from 
effluent treatment 

YES During construction phase, sludge generated 
from secondary settling tank will be dried in 
sludge drying beds. The dried sludge will be 
disposed at land filling sites or sold to the 
farmers, to be used as fertilizers. Sewage 
generated from camps will be treated in septic 
tanks and soak pits. 

4.7 Construction or demolition wastes N.A. Construction waste from various construction 
sites will be disposed at sites identified in 
consultation with the district administration. 

4.8 Redundant machinery or equipment YES Redundant machinery equipments will be 
taken out from the project sites, after 
completion of construction activities. 

4.9 Contaminated soils or other materials No No contamination of soil is foreseen in the 
project. 

4.10 Agricultural wastes YES The proposed project envisages enhancement 
of irrigation intensity in the ICA of 50000 ha in 
Rajgarh, Guna, Sehore, Bhopal district, Madhya 
Pradesh, which will increase agriculture-
production, thereby increasing agricultural 
waste. 
Appropriate measures for the reuse and 
recycling of agricultural waste will be 
suggested as a part of the EIA study.  

4.11 Other solid wastes No Nil 

 
 
 
 5. Release of pollutants or any hazardous, toxic or noxious substances to air (Kg/hr) 
  

S. N. Information/Checklist 
confirmation 

Yes/No Details thereof (with approximate 
quantities/rates, wherever possible) with source 
of information data 

5.1 Emissions from combustion of 
fossil fuels from stationary or 
mobile sources 

YES The major air-pollutant, emitting from diesel-
combustion are SPM, SO2 and NOX. The SPM 
emission is minimum due to low ash content in 
diesel. The short-term increase in SO2 is 
expected to be quite low, even assuming all the 
equipments are operating at a common point. 
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Thus no adverse impacts on ambient air quality 
are anticipated. Emission from labour camps, 
due to use of fuel wood, will also add to 
emissions. 

5.2 Emissions from production 
processes 

No Production process of concrete/mortar and 
earthwork are mostly emission-free except 
feeble emissions from diesel operated 
machineries. 

5.3 Emissions from materials handling 
including storage or transport 

YES During construction phase vehicular movement 
will increase. 
Construction materials will be brought and 
stored at various sites. Prevailing wind may carry 
these materials in the atmosphere, especially 
during dry environment. However, its scale is not 
expected to be significant.  

5.4 Emissions from construction 
activities including plant and 
equipment  

YES The operation of various construction 
equipments requires combustion of fuels, 
commonly diesel. The major pollutant, emitting 
from diesel-combustion is SO2. The SPM 
emission will be minimum due to low ash 
content in diesel. The short-term increase in SO2 
is expected to be quite low, even assuming all 
the equipments are operating at a common 
point. Thus no adverse impacts on ambient air 
quality are anticipated.  

5.5 Dust or odours from handling of 
materials including construction 
materials, sewage and waste 

YES Dust will be generated additionally during 
excavation, blasting, drilling and construction 
works  

5.6 Emissions from incineration of 
waste 

No No incinerator/s are planned to be installed in 
the project 

5.7 Emissions from burning of waste in 
open air (e.g. slash materials, 
construction debris) 

No No burning of any construction-waste is 
required. 

5.8 Emissions from any other sources No - 
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 6.  Generation of Noise and Vibration, and Emissions of Light and Heat: 
  

S. 
No. 

Information/Checklist confirmation Yes
/ 
No 

Details thereof (with approximate quantities/rates, 
wherever possible) with source of information data 

6.1 From operation of equipment e.g. 
engines, ventilation plant, crushers 

Yes The operation of various construction equipments 
will generate noise. The location of silent DG sets and 
crushers etc. will be planned in a manner to have 
bare minimum noise pollutions. However increase in 
noise level shall be nominal. 

6.2 From industrial or similar processes No At present there is no generation of noise and 
vibration, and emissions of light and heat but it may 
change after the availability of water through this 
project. 

 6.3 From construction or demolition Yes  Noise level due to various construction activities (like 
operation of various construction equipments, 
increased vehicular traffic etc.) are expected from 
construction and demolition. Appropriate steps will 
be taken to minimize such levels as per the prevailing 
rules and regulations. 

6.4 From blasting or piling Yes  During blasting or pilling operations noise levels of 80 
to 90 DB (A) will be generated. To minimize 
generation of noise levels, blasting will be restricted 
only to a very limited period in morning and will be 
mostly controlled blasting. 

6.5 From construction or operational 
traffic 

Yes  During construction, there will be an increase in 
vehicular movement due to transportation of 
construction materials. Based on past experiences, 
impacts on ambient noise levels due the operation of 
construction equipment, and increased vehicular 
movement is not expected to be significant. Though 
this aspect is only temporary, it will be covered in 
detail as a part of the EIA.  

6.6 From lighting or cooling systems Yes For lightening purpose at the project sites, small 
units of silent DG sets will be installed. The project 
does not envisage involvement of any cooling 
systems. 

6.7 From any other sources No - 
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7. Risks of contamination of land or water from releases of pollutants into the ground or 
into sewers, surface waters, groundwater, costal waters or the sea: 
  

S. N. Information/Checklist confirmation Yes/No Details thereof (with approximate 
quantities/rates, wherever possible) with source 
of information data 

7.1 From handling, storage, use or 
spillage of hazardous materials 

Yes Hazardous waste like used oil, generated from 
the use of diesel in DG sets, will be handled as 
per the norms and specifications of MPPCB 
guidelines. 

7.2 From discharge of sewage or other 
effluents to water or the land 
(expected mode and place of 
discharge)  

Yes Sewage generated from camp will be treated 
through aerated lagoons, secondary setting 
tank, and disposed on land or water (post 
treatment) at sites identified in consultation 
with the respective district administration.  

7.3 By depositions of pollutants 
emitted to air into the land or into 
water 

Yes The solid waste generated from the camps shall 
be suitably collected, disposed by land filling as 
mentioned earlier. The details of the solid waste 
disposal facilities will be covered as a part of the 
EIA.  

7.4 From any other sources No No pollutants are expected from any other 
sources. 

7.5 Is there a risk of long-term build up 
of pollutants in the environment 
from these sources? 

No Since the gestation period is confined to 2-3 
years, during which pollutants from make-shift 
arrangements will be disposed as per the 
prevailing rules and regulations. Hence, there is 
no potential risk of any long-term build up of 
pollutants in the environment.  

 8. Risk of accidents during construction or operation of the project, which could affect 
human health or the environment 

  

S 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with approximate 
quantities/rates, wherever possible) with 

source of information data 

8.1 From explosions, spillages, fires etc 
from storage, handling, use or 
production of hazardous substances 

Yes Explosives will be used carefully by the 
experienced licensed persons. Blasting will be 
done in accordance with the existing 
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provisions of Indian Explosives Act 1884, and 
all necessary precautions, will be taken as per 
afoFatehpurd law. First-Aid centers/Health 
camps, with qualified medical professionals 
will be held from time to time. 

8.2 From any other causes No All mandatory safety provisions for labour 
work-force, technical staff and villagers 
inhibiting nearby areas will be strictly 
enforced.  

8.3 Could the project be affected by natural 
disasters causing environment damages 
(e.g. floods, earthquakes, landslides, 
cloudburst etc.) 

Yes The proposed project is located in ZONE II, as 
per Seismic Zoning Map of India (IS 
1893:2002) and thereby falls in least risk zone 
or safe zone. There are no records of 
earthquakes, landslides etc. in the area. 

 9. Factors which should be considered (such as consequential development) which could 
lead to environmental effects or the potential for cumulative impacts with other existing 
or planned activities in the locality 
  

S. 
No. 

Information/Checklist confirmation Yes/ 
No 

Details thereof (with approximate 
quantities/rates, wherever possible) with source 

of information data 

9.1 Lead to the development of 
supporting facilities, ancillary 
development or development 
stimulated by the project which 
could have impact on the 
environment e.g.: 

 Supporting infrastructure 
(roads, power supply, waste 
or waste water treatment, 
etc.) 

 housing development 

 extractive industries 

 supply industries 

 other 

YES The development of supporting facilities, 
ancillary development or development 
stimulated by the project having impacts on the 
environment, will be a part of Environment 
Management Plan, especially the issues of 
subsequent pollution from the use of chemicals 
in farming and salinity & water-logging due to 
increased irrigation. 

9.2 Lead to after-use of the site, which 
could have an impact on the 
environment 

- Mostly make-shift arrangements will be made at 
the site during the construction phase which will 
be dismantled after completion of the project as 
per the prevailing norms and guidelines. Very 
little permanent creation will be done and that 
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will be utilized for post-construction operation 
and management.  

9.3 Set a precedent for later 
developments 

Yes Increase in agriculture production, 
Fluoride Mitigation, Improvement in live stock, 
Employment generation, Urbanization, 
Industrialization, and  Other Changes 

9.4 Have cumulative effects due to 
proximity to other existing or 
planned projects with similar 
effects 

No - 

  
(III) Environmental Sensitivity 
  

S. 
No. 

Areas Name/I
dentity 

Aerial distance (within 15 km.) Proposed 
project location boundary 

1 Areas protected under international 
conventions, national or local legislation 
for their ecological, landscape, cultural or 
other related value 

No There are no sites in the proposed project 
under international conventions, national or 
local legislation for their ecological, 
landscape, cultural or other related value. 

2 Areas which are important or sensitive 
for ecological reasons-Wetlands, 
watercourses or other water bodies, 
coastal zone, biospheres, mountains, 
forests 

No NA 

3 Areas used by protected, important or 
sensitive species of flora or fauna for 
breeding, nesting, foraging, resting, over 
wintering, migration 

N A Identified during the process of detailed 
investigation. 

4 Inland, coastal, marine or underground 
waters 

N A  

5 State, National boundaries No  

6 Routes or facilities used by the public for 
access to recreation or other tourist, 
pilgrim areas 

No Routes or facilities to recreation or other 
tourist, pilgrim areas do not fall within 15 
km zone of the proposed project location 
boundary. Furthermore, the proposed 
creation of reservoir will not obstruct any 
routes or facilities even beyond 15 km zone 
of the proposed project location boundary.  
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7 Defence installations No There are no defense installations within 15 
km zone of the proposed project location 
boundary.  

8 Densely populated or built up area No There are no densely populated or built up 
areas, within 15 km zone of the proposed 
project location boundary. However, 
nearest township Resi (Rinsi) (Narsinghgarh) 
falls within the specified zone of 15 km. The 
town of Resi has a very low population 
density. 

9 Areas occupied by sensitive man-made 
land uses (hospitals, schools, places of 
worship, community facilities) 

 The township Narsinghgarh   (District-
Rajgarh) within 25 km zone has hospitals, 
schools, places of worship, community 
facilities but they will not be affected in the 
slightest by the proposed project. 
Furthermore, the creation of water body 
will improve the prevailing overall ecological 
and environmental situation, thereby 
addressing the environmental sensitivity of 
the area. Also, water supply will be provided 
by the project to the Narsinghgarh Janpad 
Panchayat. 

10 Areas containing important, high quality 
or scarce resources (ground water 
resources, surface resources, forestry, 
agriculture, fisheries, tourism, minerals) 

No The groundwater table in the specified zone 
of 15 km area is at 60-70 meters depth. The 
creation of reservoir will address the 
scarcity of groundwater through natural 
recharge.  

The mother surface resource i.e., the land, 
in the specified 15 km radius at present is 
under-productive: feeble humus content, 
low agricultural yield, devoid of major 
natural vegetation, rocky outcrops, etc. 
Creation of water body will immensely 
improve the land quality and its 'land use 
capability' 

11 Areas already subjected to pollution or 
environmental damage. (those where 
existing legal environmental standards 
are exceeded)  

No The specified area of 15 km of proposed 
project location boundary does not have 
any polluted or environmentally damaged 
patch. Due to lack of water resources there 
is no major industry in the area, which is 
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considered a ‘backward’ area. So no existing 
legal environmental standards are 
exceeded. The recurring droughts and 
famine pose a severe threat of spilling over 
excessive fluoride to other areas in the 
district. 

 12 Areas susceptible to natural hazard which 
could cause the project to present 
environmental problems (earthquakes, 
subsidence, landslides, erosion, flooding 
or extreme or adverse climatic 
conditions)  

No The area falls in the ‘Seismic Zone II’ 
considered as one of the safest seismic 
zones. Furthermore, the site-specific seismic 
investigations will be conducted and 
appropriate seismic safety measure will be 
incorporated in the project design, after the 
seismic investigation and specific 
requirement  
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CHAPTER-VI – DESIGN CONCEPT 

The proposed Parbati  Dam shall be constructed near village Resi of Narsinghgarh tehsil of 

Rajgarh district, Madhya Pradesh. The coordinates of the dam site are 23®037’05” N and 

77®07'37" E. The dam is proposed to be constructed across river Parbati (Rinsi) having a 

catchment area of 3150 sq. km. The proposed Parbati (Rinsi) dam is basically an irrigation 

project.  

The design aspects are described in the following paragraphs. 

 As the available yield of 726.66 Mcum cannot be used due to heavy submergence, 

a Dam is proposed to store 172.54  Mcum at top level of the gates of Dami.e 445.45M to 

economies between submergence and storage. The Parbati Dam envisages construction of a 

21.84m high and 1100 m long, including 311 mts wide gated waterway across the river Parbati 

with a pond level of 445.45 m.  It is proposed to irrigate 50000 ha command area (Rabi). 

Sediment data:- 

No sediment data is available at the Damsite. However Silt Factor value is required to access 

the depth of scour. In the present case as the Dam is founded on good quality rock, Scour is 

not critical design issue. The strata has been examined using ERT and SRT technique. The gates 

of spillway will be kept open in monsoon, so most of silt will flow away with water.  Provision 

of a sluice through left abutment walls is provided for releasing water for environment 

release. 

Dam design: 

A gated ogee spillway is designed to pass the design discharge of  19853.86 cumecs. The crest 

level is kept at  433.45 M.  17 no radial gates  of size 15mx12m (including 1 standby) is  

provided. Thicness of pier is taken as 3.50mts as per BIS. 16 no of piers of size 26.38m x 3.5 m 

are provided. 

The shape of u/s and d/s of ogee are as per BIS. As tail water depth is always lower than D2, 

and froude no is below 4.50, and hard rock is available in river/spill channel, stilling basin of 

Indian standard type I is adopted. As degree of submergence is high and Froude no. value is 
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low for higher discharges, a weak or no jump will form. Thus energy dissipation is designed for 

50% discharge. Above this value the weir will act as submerged weir. 

The shape of u/s and d/s of ogee are as per BIS. Top logs are also proposed to carry out the 

maintenance of Damgates. The spillway stop logs shall be operated by moving Gantry Crane. 

The tentative minimum capacity of gantry crane shall be 30T. The Gantry Crane shall have 

hoist machinery mounted on trolley.  The trolley shall be of moving type. The crane structure 

along with trolley shall be capable of moving in longitudinal direction with the help of LT travel 

mechanism. Suitable counter weight shall be provided to make the crane stable for different 

stability conditions. The crane shall be designed as per IS: 3177 and IS: 807. 

A road cum Gantry Bridge has been proposed with deck level at 447.50 m. This approach 

bridge shall continue on either flank of the Dam. The bridge shall support gantry crane 

provided for operation of stop logs and also the single lanes of class ‘A’ vehicle loading. The 

Hydraulic design of the Damis given at Annexure . The General Layout Plan and Detailed layout 

Plan  are given at Appendix respectively. 

 Earthen flanks :- 

The Damis connected to banks of river by earthen flanks. The TBL is decided by calculating 

wave height and fetch length. As FTL and MWL are same, a free board of 2.50m is provided to 

keep TBL at 447.50M.The top width of earthen flanks is kept as 7.50mts. 

Cutoff trench from R.D. 60M to 710M and RD 1041M to 1290M  is provided with a depth of 

1/2 (M.W.L.-G.L.). The Cutoff trench has a base width of 4.00M. with side slope of 1:1 having 

minimum depth of 2 meter. 

 Horizontal filter from R.D.59.750M to R.D.720M. and RD 1031 M to RD 1260M is provided, on 

either sides . Seepage drains at 15 M. interval has been provided. Rock toe as per T.C. has 

been provided from RD 60M to 710M and RD 1041M to 1290M (minimum height 1.0 Mts.). 

60cm. thick dumped riprap over over 20 cm. thick graded metal and 20 cm thick sand filter 

layer has been provided up to T.B.L. to protect the U/S slope from erosion due to wave action 

etc. The pitching is provided in the whole reach of dam and for retaining pitching in the U/S 

slope, a toe wall is also provided. A RCC parapet wall is also provided on the U/S side. 
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PARBATI (RINSI) DAMMAJOR PROJECT 

COMPUTATION FOR FREEBOARD 

Ref :- Annex B, Clause 5.1, IS - 10635-1993 

          

 
Basic Data - 

       

 

1 FRL 
    

445.00 m 

 

 

2 MWL 
    

445 m 

 

 

3  Fetch Length (F) = (See fig1,IS-10635-1993) 5.09 km 

 

 

4 Slope of embankment 1 Vertical 2 Horizontal 

 

5 
Acceleration due to 

gravity g =   
9.81 m/sec2 

 

S.No Computed item 

Coalculatio
ns for 

Normal 
freeboard 

Coalculations for 
Minimum freeboard 

Remark 

1 2 3 4 5 

1 
a-Effective Fetch (Fe) in 

km 
2.63 2.63   

  b-Effective Fetch (fe) in m 2625.08 2625.08   

2 
Wind velocity over land 

(U) km/h 
140.00 140.00   

3 Wind Coefficent (Q) 1.185 1.185 Table 1 

4 
a-Wind velocity over 

water surface  (V) km/h 
165.90 165.90 Q X s.no. 3 

  
b-Wind velocity over 

water surface  (v) m/h 
46.08 46.08   

5 

Significant wave height 
(Hs)  

m=(v2/g)X{0.0026(g*fe/v2)
0.47 

1.82 1.82 Fig 2 or Eq. 1 

6 
Wave period (Ts) seconds 
= vX0.45X(gXfe/v2)0.28/g 

4.25 4.25 Fig 1 or Eq. 2 

7 
Wave length (Ls) m =1.56x 

Ts2 
28.20 28.20 eq.3 

8 
Design wave height (Ho) 
in m = 1.67XHs,1.28XHs 

3.04 2.33   

9 Wave steepness Ho/Ls 0.11 0.08   

10 
Relative Run-up  R/Ho m 
(Read value of R/Ho from 

Fig 4) 
2.00 2.00 

For 
embankment 
slope 1V:2H 

& Fig. 4 
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11 Run-up ( R )  m 6.07 4.66   

12 Designed Ra 0.60 0.60 

Considering 
hand packed 

Hand placed rip 
rap with 

projection Table 
-2 

13 
Average depth of 

reservoir (D) m 
8.34 8.34   

14 

Wind set up m = 
V2*F/62000D ( If wind set 
up calculated is heigher 

than the average depth of 
water, the wind set up 

should be limited to 
average depth of water ) 

0.27 0.27 Eq.5 

15 Free Board required m 0.87 0.87   

16 Permiisible free board 2.00 1.50 
Normal free 
board >= 2.0 

m 

17 Top of dam (as calculated) 447.00 446.50 
Min  free 

board <= 1.5 
m 

18 Top of dam  provided 447.50     
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COMPUTATION OF AVERAGE DEPTH OF WATER ALONG FETCH LINE 

 

S.No. FRL in M GL in M Depth in M 

    

 
1 445.00 445.00 0.00 

    

 
2 445.00 439.58 5.42 

    

 
3 445.00 436.03 8.97 

    

 
4 445.00 436.40 8.60 

    

 
5 445.00 438.05 6.95 

    

 
6 445.00 433.00 12.00 

    

 
7 445.00 437.65 7.35 

    

 
8 445.00 437.51 7.49 

    

 
9 445.00 438.10 6.90 

    

 
10 445.00 425.30 19.70 

    

 
      83.38 

    

  
Average depth = 8.34 M 
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CALCULATION OF EFFECTIVE FETCH 

S.No. α0   Cos α Xi in KM Xi Cosα XiCosα Cosα   

1 42 Aa 0.743 0.88 0.65 0.49 

2 36 Ab 0.809 0.95 0.77 0.62 

3 30 Ac 0.866 1.90 1.65 1.42 

4 24 Ad 0.914 1.99 1.82 1.66 

5 18 Ae 0.951 2.13 2.03 1.93 

6 12 Af 0.978 1.93 1.89 1.85 

7 6 Ag 0.995 4.75 4.73 4.70 

8 0 AB 1 5.09 5.09 5.09 

9 6 Ag' 0.995 3.65 3.63 3.61 

10 12 Af' 0.978 3.17 3.10 3.03 

11 18 Ae' 0.951 2.85 2.71 2.58 

12 24 Ad' 0.914 2.97 2.71 2.48 

13 30 Ac' 0.868 2.89 2.51 2.18 

14 36 Ab' 0.809 3.15 2.55 2.06 

15 42 Aa' 0.743 3.21 2.39 1.77 

      13.514     35.48 

        Effective Fetch 
= Σ Xi Cos α/Σ Cos α 

   

        35.475/13.514= 2.63 Km 
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PARBATI (RINSI) MAJOR PROJECT  
   

 
       Design discharge = 

 
19853.86  cumecs 

 
  

TBL  = 447.50 M 
 

  
MWL  = 445.00 M 

 
  

FRL  = 445.00 M 
 

  
Crest level = 433.00 M 

 
 

approach  channel  bed level = 425.30 M 
 

  

Spill channel  bed level 
= 425.30 M 

 
 

7.70 mts 
 

  
Types of gates = Radial    

 
  

Size of gates = 15mx12m   
 

  
width = 15.00 m 

 
  

height = 12.00 m 
 

  
No of gates = 16 ( excluding one standby) 

  
total No of gates = 17 

  
  

width of piers = 3.50 m 
 effective total width of openings (gates) = 240.00 mts 
 

  
head over crest H= 12.00 mts 

 width of OF = no of piers * pier width   +  no of gates * gate width 
  width of OF = 16  * 3.50   + 17  * 

width of OF = 311.00 mts 
    width of spill channel= 311.00 mts 

  
       

 
 Discharge after fall :- 100% discharge 

  
  

Disigned discharge= 19853.86 cumecs 
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By manning's formula 

   

   
V=1/N(R2/3S1/2) 

 
Where, 

     
 

V= Velocity of flow 
    

 
R=Hydraulic mean depth=A/P 

   
 

A=Area of Section 
   

 
P= Wetted Perimeter 

   
 

Disigned discharge= 
    

  
= 19853.86 cumecs 

  
 

S= Slope of spill channel =  1/ 1650 
  

 
N=Cofficient of discharge = 0.03 

  
 

Width of spill channel = 311.00 mts 
  

 
slope  of spill channel = 7 :1 

  
 

Let depth of water in spill channel be 12.73 mts 
 

 
 H.F.L 438.03 M 

   

 
Area=A= BD + n D2 

    
 

= 5093.40 sqmts 
   

 
P=Wetted Perimeter=B+2D(n2+1)1/2 

   
 

= 491.03 mts 
   

 
R=Hydraulic mean depth=A/P 

   
 

= 10.37 
    

 
R2/3 =  4.76 

    

 
S1/2 =  (1/1600)1/2 

    
 

= 0.025 
    

 
V= 1/0.03(R2/3S1/2) 

  
 

= 3.90 mts/sec 
   

 
Discharge=AxV 

    
 

= 19879.77 cumecs= 19853.86 cumecs 
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Hence O.K. 

  Head due to velocity of approach =  
 

Va2/2g 
  Head due to velocity of approach =  3.90 2  / (2 x9.81) 
  

  
hd  =  0.78 mts. 

  TEL d/s = 438.03  + 0.78  = 438.81 M 
(i)  Effect of depth of approach channel 

   Assuming H = Hd= 1 X 12.00  = 12.00 
p/Hd = 7.70  / 12.00  = 0.64 mts 
From fig 12.15(Page 486 of Theory and Design of Irrigation Structure Volume II by Varshney and Gupta) 

for  p/Hd = 0.64   ,  Cd = 2.12  
 

 
Effective length of spillway =  

   
 

Effective length of spillway =  L-2(NKp+Ka)xH 
 

      

( where Kp= 0.01 for semicircular pier , Ka = 0.20 for square 
abutment ) 

    
(Ref :Page 3 of IS 59.7534-1998 Art 4.3) 

 
Effective length of spillway =  240.00  - 2*(16*0.01+0.2)*12 

 
Effective length of spillway =  240.00  - 8.64 

 
Effective length of spillway =  231.36 mts 

 

 
Max discharge that can be passed =  Q= 2.12x231.36x12 3/2 

    
= 20389.00 slightly more than 

q = discharge intensity =  Q/L 
   q = 19853.86  / 231.36  = 85.81 cumecs 

(ii)  head due to velocity of approach 
 (p+Hd) = 7.70    + 12.00  = 19.70 mts 

Velocity of approach = Va = 
 

85.81  / 19.70 
 

  
 = 4.36 mts/sec 

  Head due to velocity of approach =    ha = 
 

Va2/2g 
  



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

126  
 

  
 ha = 4.36 2  / (2 x9.81) 

  
  

 ha = 0.967 mts. 
  

  
Hd = H+ha = 12.97 

  
  

Hd = 12.97 
   

 
TEL (u/s) =  445.97 

   (iii) Effect of  downstream apron position  
   d/s apron RL is assumed as 423.300 M 

  TEL u/s-d/s apron RL= 22.67 ( h+D) 
   ( h+D)/Hd= 1.75 

     
For which C/Cd = 1.00 

( from curve 5B of IS 
59.7534) 

  
 

C = 1.00  x 2.12 
  

 
C = 2.12 

    (iv) Effect of tail Water condition (degree of submergence) 
 TEL u/s= 445.97 M 

    TEL d/s = 438.81 M 
    

 
h = 445.97  - 438.81 

  
 

h = 7.16 mt 
   

 
Hd= 12.97 mt 

   h/ Hd= 0.55 
    

For which C/Cd = 0.980 
( from curve 5A of IS 
59.7534) 

  
 

C = 0.980  x 2.12 
  

 
C = 2.08 

    
       As per IS 59.7534 , the profiles are generally designed for 80 to 90% of design head. 
thus the profiles will be designed for 90.00% of  Hd . 

  Design head for profile = Hdf = 11.67 mts 
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TEL (u/s) =  445.97 M 
   MWL ( u/s)=  445.00 M 
   

       
U/s profile:- 

 

for u/s slope of crest as 
1:1 

   
       (From art. 4.1, page 2 of IS 59.7534-1998) 

    Design head, Hdf 
=  

 
11.670 mts,  

   

 
P/Hdf = 0.660 

    

 

from fig .2 IS 
59.7534, 

     

 
A1  = 0.252 or  A1= 

 

 
11.670    

  

 
B1  = 0.147 or  B1= 

 

 
11.670    

  

       

 
X1

2   + Y1
2     = 

1  

 
A1

2  B1
2  

 

       

 
X1

2   + Y1
2     = 

1 
 

 
8.65  2.94  

 

  
 

 
  

 
2.94 X1

2   + 8.649 Y1
2     = 25.455426 

Putting values of x y can be calculated 
 

  
 

       
  x y 

   

  
0.00 1.72 
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-0.25 1.71 

   

  
-0.50 1.59.75 

   

  
-0.75 1.66 

   

  
-1.00 1.61 

   

  
-1.25 1.55 

   

  
-1.50 1.48 

   

  
-1.70 1.40 

   
  

-1.90 1.31 
   

  
-2.10 1.20 

   
  

-2.30 1.07 
   

  
-2.50 0.90 

   
  

-2.70 0.68 
   

  
-2.90 0.29 

   
  

-2.94 0.00 
   

       D/s profile:- 
      Design head Hdf= = 11.67 m     

  P/Hdf = = 0.660 m     

  Equation of D/S Profile is         

  Xⁿ = KHdⁿ⁻¹Y       

  n = 1.85       

  K = 2.02 
( from fig 2 of IS 
59.7534)   

  X1.85 = 2.02YHd0.85       

  Putting value of,Hd = 11.67 M      

  
in the above 

equation.           

  we have            

  X1.85 = 2.02YHd0.85       
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  or           

  X1.85 = 2.02Yx11.6704110845752^0.85   

  X1.85 = 16.31 Y     

  Now           

  dY/dX = 1.85xX^0.85/16.31     

  (Assuming that the slope  of the D/S  Glacis as 0.85 horizontal to 1.0 Vertical) 

  H = 0.85       

  V = 1       

  Hence           

  dY/dX = 1/0.85       

  dY/dX = 1.18       

  X^0.85 = (16.31x1.18)/1.85     

  X^0.85 = 10.4       

  X = 10.4^(1/0.85)     

    = 15.72 M     

  and           

  Y = (15.72^1.85)/16.31     

    = 10.02       

  
Therefore  the co-ordinates of the  tangent point are15.72meter D/S and 10.02 meter respectively. Therefore complete D/S portion of the dam shall be 
governed by the equation above.  

  The different values of Y for different values of X are calculated and tabulated below:- 

    S.No. X Y Remarks   

    1 2 3 4   

    1 0 0.00     

    2 1 0.06     

    3 2 0.22     

    4 3 0.47     

    5 4 0.80     
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    6 5 1.20     

    7 6 1.59.75     

    8 7 2.24     

    9 8 2.87     

    10 9 3.57     

    11 10 4.34     

    12 11 5.18     

    13 12 6.08     

    14 13 7.05     

    15 14 8.09     

    16 15 9.19     

    17 15.72 10.02     

              

Profile of the upper nappe ( at centre of span) 
   (for spillway with piers and for design head , coordinates of water surface profiles are as 

 on Page 496. table 12.2 of Theory and Design of Irrigation Structure Volume II by Varshney and Gupta) 
Hd = 11.67 mts 

    

       x/Hd y/Hd x y 
   -1.000 -0.941 -11.670 -10.982 
   -0.800 -0.932 -9.336 -10.877 
   -0.600 -0.913 -7.002 -10.655 
   -0.400 -0.890 -4.668 -10.387 
   -0.200 -0.855 -2.334 -9.978 
   0.000 -0.805 0.000 -9.395 
   0.200 -0.735 2.334 -8.578 
   0.400 -0.647 4.668 -7.551 
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0.600 -0.539 7.002 -6.290 
   0.800 -0.389 9.336 -4.540 
   1.000 -0.202 11.670 -2.357 
   1.200 -0.015 14.004 -0.175 
   1.400 0.266 16.339 3.104 
   1.600 0.521 18.673 6.080 
   1.800 0.860 21.007 10.037 
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Hydraulic Calculations 
   

          (A)Reservoir operation calculation for different discharges 
  

          Full Discharge:- Length of spillway,L =  231.36 mts 
    

 
Full Discharge , Q =  19853.86  cumecs 

     q = discharge intensity =  Q/L 
      q = 

 
85.81 cumecs 

     Cofficient of discharge = 2.12 
      Head over crest= 12.97 mts 

     
   

calculation already done . 
     

          
   

14890.40  cumecs 
     

 
7.70 mts. 

     Approach channel bed R.L.= 425.30 M 
     Discharge over crest Q = CdLH3/2   

       where, 
         H= head of water over crest 

       
L= Effective Length of weir at crest height= 232.90 mts 

( 
assumed) 

   Cd= 2.12 (for full discharge) 
      

C= 2.06 
(asumed for75 % 
discharge) 

      14890.40  = 2.06  x 232.9  x   (H) 1.5 
   (H) 1.5  = 31.04     

  H  = 9.88 mts 
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q = discharge intensity =  Q/L 
      q = 14890.40  / 232.9  = 63.93 cumecs /mt 

  H75/H = 9.88  / 12.00  = 0.82 mts 
   

   
0.97  , C = 2.12 x 0.97 

  
    

 = 2.06 
    

 
hence assumed C is O.K. 

       (p+Hd) = 7.70    + 9.88  = 17.58 mts 
   Velocity of approach = Va 

= 
 

63.93  / 17.58 
    

  
 = 3.64 mts/sec 

     Head due to velocity of approach =    ha = 
 

Va2/2g 
     

  
 ha = 3.64 

2  / (2 
x9.81) 

     
  

 ha = 0.674 mts. 
     

 
Effective length of spillway =  L-2(NKp+Ka)xH 

    Effective length of spillway =  240.00  - 2*(16*0.01+0.2)*9.88 ) 
  Effective length of spillway =  240.00  - 7.11 

    Effective length of spillway =  232.89 mts. 
     Max discharge that can be passed =  

 
2.06x232.89x9.88 3/2 

    
   

= 14889.71 >= 14890.40 hence O.K. 
 MWL =  442.88 M 

      TEL =  443.55 M 
      

           Discharge after fall :- 75% discharge 
      

 
75%Discharge , Q =  14890.40 cumecs 

     
 

By manning's formula 
       

  
V=1/N(R2/3S1/2) 

    Where, 
         V= Velocity of flow 

        



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

134  
 

R=Hydraulic mean depth=A/P 
       A=Area of Section 
       P= Wetted Perimeter 
       Disigned discharge= 

        
 

= 14890.40 cumecs 
      S= Slope of river =  1/ 1650 
      N=Cofficient of discharge = 0.03 
      D= depth of water in spill channel= 10.83 mts ( assumed) 

    Water level in spill channel = 436.13 M 
     Side slope  = n= 7.00 :1 

      A=Area of Section=BD + n D2 
        = 311 x 10.83  + 7.00 ( 10.83 )2 

  = 3368.13  + 821.0223 
       = 4189.15 sqmts 

       P=Perimeter=B+2D(n2+1)1/2 
        = 311  +    2  x 10.83 ( 50 )0.50 

    = 311  + 153.16 
       = 464.16 

        R=Hydraulic mean depth=A/P 
        = 9.025 mts 
       R2/3 =  4.33 

        V = (1/N) R2/3 S 1/2  
        V = (1/ 0.03 ) x 4.33 x  (1/ 1650.00 )0.5 

  V = 144.49 x 0.02 
     V = 3.56 mts/sec 

      Discharge=AxV 
         = 14901.59.75 cumecs> 14890.40 cumecs 

     
  

Hence O.K. 
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HFL d/s  =   
        Head due to velocity of approach =  

 
Va2/2g 

     
Head due to velocity of approach =  3.56 

2  / (2 
x9.81) 

     Head due to velocity of approach =  0.64 mts. 
     

          TEL d/s = 436.13  + 0.64  = 436.77 M 
   

          50% Discharge:- 
       

 
50%Discharge , Q =  9926.93  cumecs 

     

 
7.70 mts. 

     Approach channel bed R.L.= 425.30 M 
     Discharge over crest Q = CdLH3/2   

       where, 
         H= Height of water over crest 

       

L= Length of weir at crest height= 234.50 mts 
( 
assumed) 

   Cd= 1.99 (assumed for ogee weir for 50% 
discharge ) 

     9926.93  = 1.99  x 234.5  x   (H) 1.5 
   (H) 1.5  = 21.27     

  H  = 7.68 mts 
      q = discharge intensity =  Q/L 
      q = 9926.93  / 234.5  = 42.33 cumecs /mt 

  H50/H100  = 7.68  / 12.00  = 0.64 
   

   
0.94  , C = 2.12 x 0.94 

  

    
 = 1.99 

      Hence assumed cofficient of discharge is correct. 
  (p+Hd) = 7.70    + 7.68  = 15.38 mts 
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Velocity of approach = Va 
= 

 
42.33  / 15.38 

    

  
 = 2.75 mts/sec 

     Head due to velocity of approach =    ha = 
 

Va2/2g 
     

  
 ha = 2.75 

2  / (2 
x9.81) 

     

  
 ha = 0.386 mts. 

     Effective length of spillway =  240.00  - 2*(16*0.01+0.2)*7.68 
   Effective length of spillway =  240.00  - 5.53 

    Effective length of spillway =  234.47 mts. 
     Max discharge that can be passed =  

 
1.99x234.47x7.68/2 

    

   
= 9925.76 >= 9926.93 

   

      

hence 
O.K. 

   MWL =  440.68 M 
      TEL =  441.06 M 
      

           Discharge after fall :- 50% discharge 
      

 
50%Discharge , Q =  9926.93 cumecs 

     
 

By manning's formula 
       

  
V=1/N(R2/3S1/2) 

    Where, 
         V= Velocity of flow 

        R=Hydraulic mean depth=A/P 
       A=Area of Section 
       P= Wetted Perimeter 
       Disigned discharge= 

        
 

= 9926.93 cumecs 
      S= Slope of river =  1/ 1650 
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N=Cofficient of discharge = 0.03 
      D= depth of water in spill channel= 8.60 mts ( assumed) 

    Water level in spill channel 
= 

 
433.90 M 

     Side slope  = n= 7.00 :1 
      A=Area of Section=BD + n D2 

        = 311.00 x 8.60  + 7.00 ( 8.60 )2 
  = 2674.6  + 517.72 

       = 3192.32 sqmts 
       P=Perimeter=B+2D(n2+1)1/2 
        = 311  +    2  x 8.60 ( 50 )0.50 

    = 311  + 121.62 
       = 432.62 

        R=Hydraulic mean depth=A/P 
        = 7.37899898 mts 
       R2/3 =  3.79 

        V = (1/N) R2/3 S 1/2  
        V = (1/ 0.03 ) x 3.79 x  (1/ 1650.00 )0.5 

  V = 126.34 x 0.02 
     V = 3.11 mts/sec 

      Discharge=AxV 
         = 9929.06 cumecs> 9926.93 cumecs 

     
  

Hence O.K. 
      HFL d/s  =   

        Head due to velocity of approach =  
 

Va2/2g 
     

Head due to velocity of approach =  3.11 

2  / (2 
x9.81) 

     Head due to velocity of approach =  0.49 mts. 
     



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

138  
 

          TEL d/s = 433.90  + 0.49  = 434.39 M 
   

          25% Discharge:- 
       

 
25%Discharge , Q =  4963.47  cumecs 

     

 
7.70 mts. 

     Approach channel bed R.L.= 425.30 M 
     Discharge over crest Q = CdLH3/2   

       where, 
         H= Height of water over crest 

       

L= Length of weir at crest height= 236.45 
mts(assumed for 25 % 
discharge) 

  Cd= 1.92 (assumed for ogee weir for 25 % 
discharge) 

     4963.47  = 1.92  x 236.45  x   (H) 1.5 
   (H) 1.5  = 10.93     

  H  = 4.93 mts 
      q = discharge intensity =  Q/L 
      q = 4963.47  / 236.45  = 20.99 cumecs /mt 

  H/H100  = 4.93  / 12.00  = 0.41 
   

   
0.905  , Cd = 0.905 * 2.12 

  

    
 , Cd = 1.92 

 
 

    Hence assumed cofficient of discharge is correct. 
  (p+Hd) = 7.70    + 4.93  = 12.63 mts 

   Velocity of approach = Va 
= 

 
20.99  / 12.63 

    

  
 = 1.66 mts/sec 

     Head due to velocity of approach =    ha = 
 

Va2/2g 
     

  
 ha = 1.66 2  / (2 
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x9.81) 

  
 ha = 0.1409 mts. 

     Effective length of spillway =  240.00  - 2*(16*0.01+0.2)*4.93 
   Effective length of spillway =  240.00  - 3.55 

    Effective length of spillway =  236.45 mts. 
     Max discharge that can be passed =  

 
1.92x236.45x4.93 3/2 

    

   
= 4963.53 >= 4963.47 

   

      

hence 
O.K. 

   MWL =  437.93 M 
      TEL =  438.07 M 
      

           Discharge after fall :- 
 

25% discharge 
     

 
25%Discharge , Q =  4963.47 cumecs 

     
 

By manning's formula 
       

  
V=1/N(R2/3S1/2) 

    Where, 
         V= Velocity of flow 

        R=Hydraulic mean depth=A/P 
       A=Area of Section 
       P= Wetted Perimeter 
       Disigned discharge= 

        
 

= 4963.47 cumecs 
      S= Slope of river =  1/ 1650 
      N=Cofficient of discharge = 0.03 
      D= depth of water in spill channel= 5.77 mts ( assumed) 

    Water level in spill channel 
= 

 
431.07 M 

     Side slope  =  
 

7.00 :1 
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A=Area of Section=BD + n D2 
        = 311.00 x 5.77  + 7.00 ( 5.77 )2 

  = 1794.47  + 233.0503 
       = 2027.5203 sqmts 

       P=Perimeter=B+2D(n2+1)1/2 
        = 311  +    2  x 5.77 ( 50 )0.50 

    = 311  + 81.60 
       = 392.60 

        R=Hydraulic mean depth=A/P 
        = 5.16 mts 
       R2/3 =  2.99 

        V = (1/N) R2/3 S 1/2  
        V = (1/ 0.03 ) x 2.99 x  (1/ 1650.00 )0.5 

  V = 99.59 x 0.02 
     V = 2.45 mts/sec 

      Discharge=AxV 
         = 4971.02 cumecs> 4963.47 cumecs 

     
  

Hence O.K. 
      HFL d/s  =   

        Head due to velocity of approach =  
 

Va2/2g 
     

Head due to velocity of approach =  2.45 

2  / (2 
x9.81) 

     Head due to velocity of approach =  0.31 mts. 
     MWL =  431.07 M 

      TEL d/s = 431.07  + 0.31  = 431.38 M 
   

          Calculation of D1,D2,Dc and Froud no for different discharges 
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For 100% discharge 
        q = discharge intensity =  Q/L 

      q = 
   

 = 85.81 cumecs /mt 
  As per IS 4997-1968 page 13, 

       Dc= (q2/g)0.3333 
        putting 

values, 
         Dc= 9.09 m 

       HL  = (D2-D1)3  / 4D1D2 ….. (1) 
      D2=  -D1/2 + {(2q2/D1g)+D12/4)} …....(2) 

     Where, 
         HL  = TEL u/s- TEL d/s 

       HL  = 445.97  - 438.81 
      HL  = 7.16 m 

       D1= Pre jump depth 
       D2= Post jump depth 
       g= 9.81 

        Solving by trial and error, 
        D1= 4.17 m 

       D2= 16.77 m 
       HL  = 7.16 m 
       Drop= 445.97  - 425.30  = 20.67 

    net dropH= 20.67  - 4.17  = 16.50 
    Velocity at jump V1 =  (2 gH)0.50 = (2 x9.81x 16.50 )0.50 

   
    

= 17.99 m/sec 
   

Froud no (F1) = 
V1/( 

gD1)0.50= 
 

17.99 / ( 9.81x 4.1700 )0.50 
 

  
= 2.81 
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 for 75% discharge 
        q = discharge intensity =  Q/L 

      q = 
   

 = 63.93 cumecs /mt 
  As per IS 4997-1968 page 13, 

       Dc= (q2/g)0.333 
        putting 

values, 
         Dc= 7.45 m 

       HL  = (D2-D1)3  / 4D1D2 ….. (1) 
      D2=  -D1/2 + {(2q2/D1g)+D12/4)} …....(2) 

     Where, 
         HL  = TEL u/s- TEL d/s 

       HL  = 443.55  - 436.77 
      HL  = 6.78 m 

       D1= Pre jump depth 
       D2= Post jump depth 
       g= 9.81 

        Solving by trial and error, 
        D1= 3.307 m 

       D2= 14.13 m 
       HL  = 6.79 m 
       Drop= 443.55  - 425.30  = 18.25 

    net dropH= 18.25  - 3.307  = 14.94 
    Velocity at jump V1 =  (2 gH)0.50 = (2 x9.81x 14.94 )0.50 

   
    

= 17.12 m/sec 
   

Froud no (F1) = 
V1/( 

gD1)0.50= 
 

17.12 / ( 9.81x 3.3070 )0.50 
 

  
= 3.01 m 
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           for 50% discharge 

        q = discharge intensity =  Q/L 
      q = 

   
 = 42.33 cumecs /mt 

  As per IS 4997-1968 page 13, 
       Dc= (q2/g)0.333 

        putting 
values, 

         Dc= 5.66 m 
       HL  = (D2-D1)3  / 4D1D2 ….. (1) 

      D2=  -D1/2 + {(2q2/D1g)+D12/4)} …....(2) 
     Where, 

         HL  = TEL u/s- TEL d/s 
       HL  = 441.06  - 434.39 

      HL  = 6.67 m 
       D1= Pre jump depth 
       D2= Post jump depth 
       g= 9.81 

        Solving by trial and error, 
        D1= 2.35 m 

       D2= 11.24 m 
       HL  = 6.65 m 
       Drop= 441.06  - 425.30  = 15.76 

    net dropH= 15.76  - 2.35  = 13.41 
    Velocity at jump V1 =  (2 gH)0.50 = (2 x9.81x 13.41 )0.50 

   
    

= 16.22 m/sec 
   Froud no (F1) = V1/( 

 
16.22 / ( 9.81x 2.3500 )0.50 
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gD1)0.50= 

  
= 3.38 m 

     
           for 25% discharge 

        q = discharge intensity =  Q/L 
      q = 

   
 = 20.99 cumecs /mt 

  As per IS 4997-1968 page 13, 
       Dc= (q2/g)0.333 

        putting 
values, 

         Dc= 3.55 m 
       HL  = (D2-D1)3  / 4D1D2 ….. (1) 

      D2=  -D1/2 + {(2q2/D1g)+D12/4)} …....(2) 
     Where, 

         HL  = TEL u/s- TEL d/s 
       HL  = 438.07  - 431.38 

      HL  = 6.59.75 m 
       D1= Pre jump depth 
       D2= Post jump depth 
       g= 9.81 

        Solving by trial and error, 
        D1= 1.286 m 

       D2= 7.59.75 m 
       HL  = 6.64 m 
       Drop= 438.07  - 425.30  = 12.77 

    net dropH= 12.77  - 1.286  = 11.48 
    Velocity at jump V1 =  (2 gH)0.50 = (2 x9.81x 11.48 )0.50 

   
    

= 15.01 m/sec 
   



PARBATI  PROJECT  
TEHSIL :- NARSINGHGARH   DISTRICT:- RAJGARH 

145  
 

Froud no (F1) = 
V1/( 

gD1)0.50= 
 

15.01 / ( 9.81x 1.2860 )0.50 
 

  
= 4.23 m 

      

Calculation for determining Froud's no and velocity at the time of jump 

          
S.No. Parameters 

Discharge 
 100% 75% 50% 25% 
 1 Total discharge Q in cumecs 19853.86 14890.40 9926.93 4963.47 
 2 Dischrge per mts length q in cum /sec /mtr 85.81 63.93 42.33 20.99 
 3 Dischrge per ft length q in cft /sec /ft   923.36 687.94 455.50 225.87 
 4 Cofficient of discharge C 2.12 2.06 1.99 1.92 
 5 Head in mts over crest 12.00 9.88 7.68 4.93 
 6 Reservoir water level  445.00 442.88 440.68 437.93 
 7 Tail water depth D3 12.73 10.83 8.60 5.77 
 8 Tail water level 438.03 436.13 433.90 431.07 
 9 Reservoir water level - Tail water level 6.97 6.75 6.78 6.86 
 10 TEL U/S 445.97 443.55 441.06 438.07 
 11 TEL D/S 438.81 436.77 434.39 431.38 
 12 TEL U/S - TEL D/S 7.16 6.78 6.67 6.59.75 
 13 D1    in meters   4.17 3.31 2.35 1.29 
 14 Conjugate depth D2     in meters   16.77 14.13 11.24 7.59.75 
 15 Required apron elevation = TWL-D2 421.26 422.00 422.66 423.38 
 

16 V1 
in mts 
/sec.   17.99 17.12 16.22 15.01 

 17 F1=V1/(gD1)1/2 2.81 3.01 3.38 4.23 
 18 DC       9.09 7.45 5.66 3.55 
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          As tail water depth is always lower than D2, and  froude no is below  4.50 ,and hard rock is awailable in river/spill channel, 
stilling basin of Indian standard type I is adopted.As degree of submergence is high and froud no . value is low for higher 
discharges, a weak or no jump will form.Thus energy dissipation is designed for 50% discharge. Above this value the weir will 
act as submerged weir. 

 
          Design of Stilling Basin 

  
   

(Indian standard type I) 
     

   
(for 50% discharge) 

     ( Ref  BIS 4997) 
        Length of type I stilling basin(for froud no 2.81) =  4.4 D2 

    
    

4.4   x 11.24 
   

   
 = 49.45 say 50 mts 

  
          End sill 

:- Height of end sill = 0.2 x D2 =0.20 x 11.24   = 2.25 mts 
 

 
Top width of end sill= 0.02 x D2= 0.02 x 11.24  = 0.22 mts 

 
  

provide 0.25 mts 
    

 
Bottom width of end sill= 2 x2.25 + 0.25 = 4.75 mts 

  Width and spacing of dented sill = 0.15 x D2 = 0.15 x11.24 = 1.59.75 mts 
  

 
 slope of dented sill  is 2:1 

      
 

A dented sill  is  recommanded adjacent to each side wall. 
     Chute block :- Height  of block = D1= 2.35 mts 

   
    

Provide  2.35 mts 
   

  
Top Length = 0.85x D1 = 2.00 mts 

  
  

width = D1 = 2.35 mts 
  

 
Distance between blocks =D1= 2.35 mts 

    
 

inner slope is 0.85:1 
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space along wall and chute = 
0.50*D1= 

 
1.18 mts 

     basin block :- Not provided as velocity is more than 15mts/sec. 
    

  
Height  of block hb =  1.1 x D1= 1.1 x 2.14= 4.587 mts 

 
      

say 2.35 mts 
 

  
Top width =0.02 hb= 0.02 x 2.35 = 0.047 mts 

  
    

provide 0.225 mts 
   width and Distance between blocks = hb= 1* 2.35= 2.35 mts 
  

 
Distance of end block =0.5 x hb= 0.5 x2.35= 1.18 mts 

  
 

outer slope is 1:1 
      Distance of blocks from chute block = 0.8 x D2 =  0.80 x11.64= 13.42 mts 

 
      

provide 10.00 mts 
 

          
          

   HR is awailable in bed and dam itself  
       Static condition :- Water in U/s is upto F.T.L. and no tail water. 

    
 

440.68 -   425.01 = 15.67 mts. 
   distance from u/s face of ogee to stilling basin end = 70 

     ogee length   = 
  

20 
     balance length   = 

  
50.00 

     50.00  = 15.67  / 70 
     y  = 11.19 mts. 

      
   

11.19 mts. 
     

          Dynamic head :- Water in U/s is upto M.W.L.440.68M and  tail water at R.L.433.90M  
  

 
Taking 66 % dynamic uplift pressure with 50% intensity  ordinate is as follows : 

   
  

At Chute block and toe of spillway : 
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= 0.66(d2 - d1 ) + 0.50 Hchute 

     
  

= 0.66(11.24-2.35 ) + 0.50 (11.19) 
     

 
= 11.46 

At section 
1-1  

      
 

hard rock awailable in bed . 
        Required thickness of stilling basin :- 

       Thickness at toe of spillway (section 1-1 ) :- 
      

=11.46/ (2.40-1) =  8.19 
(Submerged density of concrete is 2.40-1 , 
i.e.1.40) 

   As hard rock is awailable in bed, floor depth at stilling basin is  provided as 1.00 m, with anchorage in bed rock . 
 

          Design of anchorage:- 
        average loading due to floor thickness = 1.0x1.40 

      
  

 = 1.40 t/sqm 
     Net uplift 

= 11.46  - 1.40  = 10.06 t/sqm 
   Providing 32 mm dia bars for anchoreage 

       area of one bar = 8.04 sqcm 
      permissible stresses = 1500 x 0.80  = 1520 Kg/sqcm 

   
force can be  taken by one bar = 8.04 

x 
1500/1000= 12.06 t 

   Area to be supported by one bar = 12.06  / 10.06 
    

  
 = 1.20 

      spacing = sqrt of 1.20  = 1.09 mts c/c 
    provide at 1.10 mts c/c in staggered manner 

      
          
          Depth of anchorage = 

        
permissible bond stress= 

10 
kg/sqcm 
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assuming 50 % bond streess in grout = 5.00 kg/sqm 
     Perimeter of one bar =   =3.141*3.2 = 10.048 cm 

    length of embedment = 12.06  x 1000     
   

  
10.048  x 5.00  x 100 

   
 

 = 2.400 m 
      

          Thus provide 32mm dia bars at 1.10 mts c/c in staggered manner  and upto minimum 2.40 mts below 
   rock 

level. 
         

          
          

  Condition A :- Water is upto F.T.L. and no tail water 
     Taking moments about A 

        S.No. Particulars V H L.A. M+ Mo Remarks 
1 Weight of weir             
A (0.08*0.38) / 2 x 2.40 0.04   5.61 0.20     
B (0.38x5.5) x 2.40 5.02   5.80 29.09     
C (1.42*1.42) / 2 x 2.40 2.42   6.46 15.63     
D (4.00*1.42) x 2.40 13.63   6.70 91.33     
E (3.09*2.34)/2 x 2.40 8.68   4.58 39.74     
F 3.16*3.09* 2.4 23.43   4.065 95.26     

G 2.52*3.16*0.5*2.4 9.56   1.68 16.05     

    62.77   4.577 287.32     

2 Uplift pressure :-             
U1 3.78*7.41*1 -28.01   3.71   103.78   
U2 1.72*7.41/2*1 -6.37   4.94   31.48   
3 Water  pressure :-             
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i) 1/2 x 1 x 5.5*5.5   15.13 1.83   27.73   

                    

    28.39 15.13 4.38 287.32 162.986   

    
Net moment = 124.332 tm 

          e = b/2- z =  3.705 -  4.38 =  -0.67 mts 
  

 
b/6= 7.41/6 = 1.24 

     Thus e < b/6 
      P = ∑V/b (1+_ 6e/b) 

       Pmax =  28.40/15.13* (1+ (6x0.68/7.41))=  2.91 t/m2 < 50 safe 
 Pmin =  28.40/15.13* (1- (6x0.68/7.41))=  0.84 t/m3 > -5 safe 
 

F.O.S. against sliding =  
 coff*V/H 
= 0.70 x15.13/28.4= 1.31 > 1 safe 

 F.O.S. against overturning =  
 

287.34/163.08 = 1.76 > 1.50 safe 
 

          
          Condition B :- Water in U/S is upto M.W.L. 272.25 M and  tail water at R.L.265.75M  

 Taking moments about A 
        S.No. Particulars V H L.A. M+ Mo Remarks 

1a Weight of weir 62.77   4.577 287.32   

Uplift 
pressure is 

taken as 90% 
as hard rock 
is awailable 
and drainage 
arrangements 
are provided 

1b weight of rock attached to foundation           
  7.41*1*1.5*(2.2)   24.45   3.71 90.60   

                  
2 Uplift pressure :-           

U1 7.41*5.3*1*.9 -35.35   3.71   130.96 

U2 7.41*2.40.5*1*.9 -8.00   4.94   39.53 
              

3 Water column on u/s face  :-           
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  1.42*1.5*0.5*1 1.07   6.94 7.39   
              

4 Water  pressure :-           

P1 1/2 *7.7*7.7*1   29.65 2.57   76.19 

P2 VERY SMALL NEGLECTED           

    44.94 29.65 3.08 385.31 246.68 

    
Net moment = 138.63 tm 

e = b/2- z =  3.705 -  3.08 =  0.62 mts 
  

 
b/6= 7.41/6 = 1.24 

     Thus e < b/6 
      P = ∑V/b (1+_ 6e/b) 

       Pmax =  44.95/7.74*(1+ (6x 0.63/7.41))=  8.77 t/m2 < 50 safe 
 Pmin =  44.95/7.74*(1- (6x 0.63/7.41))=  2.84 t/m2 > -5 safe 
 F.O.S. against sliding =  

 
(0.70 x 29.65/44.95) = 1.06 > 1 safe 

 F.O.S. against overturning =  
 

385.48/246.87 = 1.56 > 1.50 safe 
 

          
          
          

  
          Spillway crest profile reinforcement :- 

       As stresses are within limit nominal reinforcement is provided  
     Provide 12mm dia tor  bars @ 200mm c/c as main reinforcement 
     Also ,Provide 12mm dia tor  bars @ 200mm c/c as distribution reinforcement 

    Steel can be stopped at  
        

 
L/Hd = 1.30 

 

Hd = 1.20(MWL-crest 
RL= 14.4 

    
 

L/14.4 = 1.30 
 

Or, L = 18.72 
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          Stilling basin reinforcement :- 
 

thickness of top layer of RCCM25A40= 60 cms. 
  

          
  

0.125% 
       

 
0.125 x 6000/100= 7.5 cm2/mt. 

     
  

1.13 sqcm 
      

 
15.07   cm   = 150.67 mm 

     
          
          Foundation anchorage :- 

        Provide 32mm dia bars at 1.10 mts c/c both ways and upto 2.40 mts in rock . 
    

          Baffle block reinforcement:- 
        Velocity at jump= 17.99 mts /sec 

      Height of block = 2.35 mts 
      width of block = 2.35 mts 
      area on which water jet will strike = 5.5225 sqmts 

     force of water = 52 KV2 
       fotr rectangular face K=1.5 

        force of water = 25246.54 Kg/sqmt 
      force on one block= 139424.01 kg 
      max BM at base of block= F x h/2 

       
 

 = 163823.21 kgm 
      Ast = 16382320.59 

       
 

1300*0.89*2.35 
       Ast = 60.25 cm2 
       area of one 25 mm bar = 4.9 sqcm 

      spacing reqd = 8.13   cm   = 81 mm 
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Provide 25 mm dia tor bars at 90 mm c/c  vertically in upstream side, sloping and keyed in stilling basin. 
  Provide 12 mm dia tor bars at 200 mm c/c horizontally . 

      Provide 12 mm dia tor bars at 200 mm c/c both ways in sides. 
      End sill reinforcement :- 

        Provide 12 mm dia tor bars at 150 mm c/c in both ways. 
      

          
           
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


