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Since the inception of project, following changes have been introduced in the scheme implantation process in order to ensure the project intended areas have effective implementation.

1. Selection Criteria:  In general, DWRID selects based on the requests made by farmers group to district administration. Using this approach, the project had identified schemes for implementation in Batch 1. While those schemes might have followed DWRID principle, some of them were not found to follow the intended areas (rainfed) as per the development objective of project. For instance some schemes  have been provided in the areas already irrigated through private sources or located in canal command areas and in or close proximity to dark/grey blocks. Further as shown in Figure 3, the schemes were spread all over the state, logistically it has been challenging to implement including supervision (to ensure quality of construction) as well as “effective” mobilization of WUAs. 

2. In order to ensure the selection of intended poor farmers with rainfed area (non-irrigated) and approach the farmers who are not aware of project and don’t have any source of irrigation at all, some detailed guidelines were prepared and were agreed with the project management. As per agricultural statistics of state of 2010-11, it was found that the state had almost 20 lakh (40% of cropped area) as single cropped. In order to simplify and expedite the process of selection for future implementation, the selection guidelines suggested to prioritize single cropped areas. At first the project was advised to prioritize only Kharif cropped area. Based on the agro-climatic zone of state, the selection criteria has been further refined and also the interventions have been customized to various zones. It meant that the northern part of the state which receives early rainfall and has summer and Kharif cropped area but not irrigated, may be covered under the project. 

3. Focus the implementation in Selected Polygon: Further to focus the activities and demonstrate the impact, it was agreed to focus in cluster of villages and phase the implementation in various batches across the district referred as “Polygon”. The polygon has been formed to accommodate the hydrologic and village boundary. Various batches will be phased geographically over the years to demonstrate approach in various parts of districts. Based on remote sensing based land use of 2010-11, SPMU has identified the first set of clusters predominantly single cropped for Batch 2 in each district. The field team thereafter has verified the area and has proposed villages with various types of schemes. The aim should be to implement in contiguous area to the extent possible and eventually at watershed/sub-basin scale. 

4. Design of Scheme: The mission team noticed that there was scope to update the specifications for both surface and groundwater schemes and follow national standards. The specifications for Groundwater and surface schemes have been updated in order to provide environmentally sustainable, technically effective and socially viable solutions. Since the schemes are expected to be operated and maintained by farmer groups (WUA) not DWRID (which was the earlier practice), the aim is to keep the size of scheme as small as possible so that the operation and maintenance of schemes is decentralized and structures are not heavy duty and can be maintained through local technical help in cost effective manner.  Such practices are very much prevalent in other parts of the country and also in the state.
 
5. Type of Scheme: As per DWRID system, the minor irrigation schemes include minor surface flow irrigation systems (comprising mini and medium river lift schemes, gravity-fed/flow schemes, and water detention structures), and minor ground water irrigation schemes (comprising shallow tube wells, light and medium duty tube wells, and pump dug wells). Now the project has proposed to revise to make those schemes more compatible to social and field requirement. The new sets of schemes are listed in Table.

6.  DWRID has been used to of deciding type of scheme with respect to the target of each division without extensive survey of existing water sources and appropriate solution. The DWRID has two divisions or wings where Agri-Mechanical division is responsible for Lift irrigation and Agri-Irrigation division is responsible for Groundwater and gravity based surface schemes. Depending upon the involvement of a team during selection of village, the type of schemes were pre-decided. In some districts, only tube wells were proposed while there was potential for surface schemes as well. In some districts, only lift irrigation schemes were proposed despite the fact, water detention structure/check dams with lift irrigation might have been more appropriate for the area. Surface schemes should think of combining various types in order to provide technically feasible solution rather than being limited by their respective administrative divisions. For instance in Western part of Bengal where the rivers are not perennial, the small dams (gated ones) with the gravity and or lift irrigation distribution system may be more appropriate solution. The gated dams would allow excess water to pass during flood, minimize the siltation and retain the larger storage for irrigation. 

7. The project should conduct proper analysis of hydrology and water budget at watershed level and village level as well. It should be based on proper assessment of quantity/availability of water and water quality, with a proper assessment for the type of scheme proposed. Similarly, for each completed scheme, the water availability and quality need to be monitored on a regular basis. The knowledgebase developed at SWID and monitoring system in rivers and wells will be critical to develop workable plans. The project should get the topographical survey done for the watersheds selected in each districts for the proposed schemes and workout the Hydrology and water budget with a priority to the areas which are already facing water availability or water quality issues. Also they should install water level gauging stations in the streams particularly where the check dams and lift irrigation schemes are being proposed and involve WUA to monitor it. This would provide indication of water availability during the year.

8. Now the department has dedicated team which would attempt at devising the appropriate solution instead of target based solutions. 

9. Groundwater based Schemes: Groundwater based schemes commissioned by DWRID include Pump dug well (PDW), Shallow tubewell (STW), Light duty (LDTW) and medium duty (MDTW). The installation procedures and pumping mechanism for each one were different and also the type of tubewell was being decided without any site specific investigation.  The state has complex geology with arsenic, floride and salinity issues. As a result, three tubewells have failed during installation and while some have been reported not performing as expected and community has not been very keen to take them. Areas with arsenic problem may be out of the scope of the taking ground water schemes and for other problematic areas with safe zone category of SWID the schemes may be taken up after proper investigation with quality along with surface water schemes where feasible. In order to simplify the procedures and ensure their performance, the procedures have been simplified and have been made same for all. Now groundwater schemes shall be categorized into PDW and Tubewells. It means Shallow Tubewell (STW), Light Duty Tubewell (LDTW) and Medium Duty Tubewell (MDTW) are now categorized into one category of tube-well. The specifications and installation procedures for all would be same excepting the depth of drill which would be based on geophysical surveys and aquifer test.

10. The major revisions include rotary drilling method, the use of PVC pipe instead of GI pipe, uniform pipe casing and geo-physical (borehole logging) investigation to ensure the appropriate depth of drill and size of screen. All tubewells shall be designed based on resistivity test and will have submersible pumps and uniform PVC pipe (instead of GI). 

11. The tubwell shall be designed based on resistivity surveys (sounding, profiling) and Electro Magnetic (EM) Surveys in-order to get a clear understanding of the subsurface formations, nature of the aquifer, depth of occurrence and likely quality of the water. Only sites that have the potential to yield the required quantity and quality shall be cleared by the DPMU for tube well construction. The Consultants shall provide three locations at each site after accounting for WUA’s preferences. Such tests, we understand are already under practice for drinking water tubewells in the state. Further the borehole logging will be conducted during drilling in order to design the filter 

12. [image: ]In order to avoid failures and ensure maximum potential yield, the groundwater schemes shall be designed based on surface geo-physical investigations for assessing the nature of the subsurface formation, the depth of wells, design well assembly and pinpoint the most appropriate location for constructing the tube well. The well drilling design has been modified by adopting rotary drilling techniques using drilling fluids. In order to ensure placement of the screens in the most appropriate depth (should aim “course sand” aquifer in the Figure 1), geophysical logging has been made mandatory before lowering of well assembly. Borehole logging is now included with the drilling specifications. The well assembly will use PVC pipe as well as screens and the entire well assembly will have uniform diameter so as to ensure complete access to the entire well depth for O&M.  Pumping tests have been incorporated in the drilling contract so as to determine the best suitable pumps for the aquifers tapped.  [bookmark: _Ref382236629]Figure 1: A Typical aquifer in Ganga Basin (dark blue is the highest water yielding aquifer)


13. Surface Schemes: The surface scheme shall include check dams, water detention structures (pond in or around the stream) and combined with the lift irrigation and pipe distribution system.  The check dams shall be combined with lift irrigation and vice versa depending upon the field situation. The new design of Check dams would be gated in order to ensure additional water storage and silt clearance. Three-four designs have been introduced which can piloted this year. Further they would be equipped with the lift irrigation system to supply water in high reaches as required. 

14. In past it has been noted that lift irrigation schemes have failed in absence of water availability in the rivers.  The multiple mini lift irrigation schemes will be preferred and DPMU will ensure the water availability even in perennial rivers otherwise combination of check dam (or other surface storage structure) and LI would be preferred. 

15. Considering energy requirement and rising ground water quality issues, the project has been advised to prioritize surface schemes.  The surface schemes may be categorized into following: 1. Check dams with and without LI, 2 Water Detention Structures with and without LI 3 Lift irrigation schemes 4. Diversion structures 5. New Water harvesting tanks; 6. Renovation of Water harvesting tanks

(i) Check dams: Check dams are overflow-weir type storage structures that will be preferred in western part of state. The command area may range from 5-50 ha. The height   of check dams shall very from 1.2m- 5.0 m and width will normally be less than 50 m. The cost of each check dam would be around INR 40 lakh to 2.0 crore. These structures will not only serve as storage structures for surface irrigation but also for recharge in the groundwater.  Depending upon the topography, the command area will be partly served by gravity and partly by lift irrigation. The lift irrigation system shall consist of pump and piped conveyance. Based on the WUA’s preference, the conveyance system shall be either underground, flat pipe and flexi pipe on ground. The next part of annexure is discussing type of various check dams. The gated structures (such as KT Weirs, Godbole gates, or circular pipe gates with suitable gang way for safe operation during flood) will be preferred over fixed check dams which would minimize silt maintenance problems and damages due to unpredictable floods. These are climate resilient structures which allow unpredictable peak floods to pass and simultaneously facilitate the larger storage during non-flood season for irrigation or other purposes. However, the location of gates may be preferred closer to river bank so that their operation is easier and accessible. The attempt may be made to deepen the channel as much possible in order to ensure the storage.

(ii) Water Detention Structures: These structures are basically storage tanks with earthen embankment or storage in the drain with the installation of sluice gate. The desilting makes major part in this structure. These schemes shall  also be provided with mini lift irrigation  schemes system as needed. The command are of these schemes may vary from 5-20 ha. In case of renovation of tanks the command area should increase from current considerably (say 50 to 80% minimum).

(iii) Lift irrigation schemes: The DWRID has been implementing minor and medium sized lift irrigation schemes. Lift irrigation schemes where applicable shall be converted into low pressure multiple mini RLI schemes to avoid the complexity of O&M with a larger group of WUA and to minimize heavy duty structures including existing pressure controllers/distribution chambers using large piece of land (Figure 2) It may mean multiple number of pumps instead of large size pumps with multiple loop systems with large distribution chambers. Small size system would minimize the size of WUA and hence will minimize the risk of social conflict and will reduce the land requirement. However, in case, the site condition demands for medium or major river lift irrigation schemes, SPMU may consider it after appropriate technical assessment/justification.

(iv) Water Harvesting tanks: SFMIS shall be now categorized into Water harvesting tanks. This will have to sub-categories, new and renovation. Depending upon the size, the WHT may be provided with LI and distribution system.

(v) Surface Flow Minor Irrigation Scheme [SFMIS]: This type of scheme can be taken up in a slope land by constructing earthen dam across the land with spillway. However, the scope having land for such scheme is low but few may be constructed. The distribution system of these type of schemes is gravity based canal system.   

(vi) Hydram: In Hilly areas, the structures like Hydrum will be considered under Lift irrigation schemes that would use hydraulic force to provide the water head for irrigation. The system is provided with the sprinkler system and can lit the water in the range of 50 ft and server around 4 ha. The cost this system is around INR 1.25 lakh.

(vii) Diversion Structures: The focus district in western part of state has high rainfall but the stream are not perennial and groundwater potential is comparatively very low. Also the area has enough wasteland which can be easily converted into storage structures. The project has been advised to follow Tamilnadu model of system tanks which primarily includes a weir, diversion channel and storage. While constructing the check dams/weirs, the project should work on developing such structures which would provide additional storage.
 
16. [image: ]Piped distribution system: Underground PVC pipe distribution system is provided to distribute and supply the water in both groundwater and surface water schemes. The piped network would be simplified by eliminating heavy duty structures such as existing pressure controllers/distribution chambers that requires large piece of land (Figure 2). Following the discussion with WUA, the command area of spout chamber/outlet can be reduced to 0.5 ha instead of 2.5 ha in order to make conveyance system more efficient following the discussion with WUA. WUA should have their opinion to divide the command area of spout chamber instead of fixing it. The spout/outlets shall be designed with butterfly valves to regulate and will have facility to connect with flexible pipe or drip/sprinkler systems. The tubewell command may have piped distribution system as considered appropriate. The system will also made compatible to serve sprinkler/drip system as applicable. However these  system should be provided only after monitoring the performance and cropping pattern. Although system would be made compatible to Sprinkler, the sprinkler and drip systems shall be provided to only well performing WUA after testing the system for one year.[bookmark: _Ref383120133]Figure 2: Tripod distribution chamber provided in pipe distribution system for pressure release requiring large piece of land for spillover and costly system can be replaced with cost effective pressure release valves


17. Provision of Sprinkler and Drip irrigation system: Well performing WUA shall be further rewarded with Sprinkler and drip irrigation system in the schemes commissioned under the project. In southern districts where new schemes will not be large in number, the sprinkler and drip irrigation system shall be provided which would fall in the category of “new” schemes.

18. Revitalization of old schemes: The department is in the process of updating the status of old schemes and based on through assessment some schemes will be selected for revitalization.    

19. Batch 1 Schemes: Since Batch 1 schemes were implemented following DWRID procedure and in case some LI require check dams or other corrections to make the schemes effective, the project may reconsider those. Particularly where the schemes have failed, the project should look for alternative options.

Table 3: List of revised schemes

	S.No.
	Type
	Description
	Command area (ha)
	Approx.  Unit cost of development (Rs in Lakh)

	
	
	
	
	

	1
	Tube well         (TW)
	Uniform 150 dia PVC tube well taping GW from deeper aquifer at 30 cum/hr discharge with help of electric operated submersible pump in a cluster of 3-8 no tube well. Water to be distributed with raised tank and suitable pipes.
	6
	8

	2
	PDW
	Open masonry wells having low discharges taping low aquifer within 20m and diameters of open wells may vary from 2 to 9 m and they are generally less than 20 m in depth. Lifting arrangement with electric or solar operated pump. Drip / sprinkler system may be incorporated where feasible.
	2-5  ha each
	5-10

	3
	Lift Irrigation (LI)
	Water from rivers, cannels, beels and check dam, SFMIS  etc. is lifted by electric operated centrifugal pumps sets each capable of varying discharge ranging from 25- 100 cubic meter per hour with pressurized pipe system and ready for sprinkler operation.


	5-25 
	10-35

	S.No.
	Type
	Description
	Command area (ha)
	Approx.  Unit cost of development (Rs in Lakh)

	
	
	
	
	

	4
	Check Dam
	Small over flow weir across streams for storing surface water runoff and base flow of the stream and lifting arrangements with electric or solar operated  pump set and water distribution system with  pipe-spout  or drip or sprinkler where feasible. 
	30-50
	30-200

	5
	WDS 
	Storage tanks with earthen embankment or storage in the drain with the installation of sluice gate. The desilting makes major part in this structure. These schemes shall  also be provided with mini lift irrigation  schemes system as needed.
	5-30
	25-200

	
	SFMIS
	This type of scheme can be taken up in a slope land by constructing earthen dam across the land with spillway and canal distribution systems
	20-50
	50-200

	6
	WHT
	Construction of new WHT or re-excavation of old filled up tanks to store surface run off and lifting arrangement with electric or solar operated pump.  Drip / sprinkler system may be incorporated where feasible. 
	5-20
	10-50

	7
	Drip / Sprinkler system
	Where water source is already created drip and sprinkler system operated with electric or solar energy source to be taken up.
	1-10
	1-5

	8
	Hydrum
	This is a Hyraulic pumping device which uses the momentum of the moving column of water to lift a small part of the same water to a height above its original supply head. Drip / sprinkler system may be incorporated where feasible.
	2-10
	2-4

	9
	WHT-old
	Restoration of old filled up tanks to store surface run off and lifting arrangement with electric or solar operated pump. Drip / sprinkler system may be incorporated where feasible.
	5-20
	10-40











[bookmark: _Ref364689171][bookmark: _Ref367366813]Annexure 3b: State Water Investigation Department

1. SWID is responsible for assessment of groundwater resource development status for the State of West Bengal and this is a continuing and ongoing process.  SWID has been regularly updating the project on the groundwater development status in the various blocks. In the areas cleared for groundwater development, SWID officers have been involved with the DPMU in the different stages of investigations. 

2. WBADMI project has supported the upgradation of SWID state level Chemical Laboratory with advanced equipment and this is being employed to analyses the samples from the data from the field. These instruments need further upgradation, CMC support and additional manpower support.

· State level water quality laboratory needs further upgradation to carry out pesticide residue analysis. Gas chromatography is proposed for purchase in State Laboratory.
· Groundwater quality will continue to be an area of major concern in the state. Regular and systematic onsite water quality analysis shall help understand the water quality dynamics precisely.  
· The existing divisional water quality analysis laboratories do not have the state of art equipment’s/manpower to carry out analysis rapidly. It is proposed to purchase 5 no of colorimetric water quality field kits to do sampling and analysis at the field site itself. Bulk samples shall be analyzed on site and samples that show typical contamination shall be sent to regional/State level laboratories for detailed analysis.
· Construction of wells to tap Groundwater as part of   WBADMI project need to ensure that  not only prevailing  groundwater status is kept in mind as well as  the proposed number of future  construction does not lead unsustainability   of the overall system (  quantity and quality).
· SWID shall help the WBADMI project in systematic development of the groundwater system. Towards this it will be important for the project to share all information related to proposed wells (resistivity survey results, proposed well designs, irrigated cropping).
· To help WBADMI project with investigation studies SWID shall construct piezometers (adopting the designs prescribed in WBADMI project) so as to advise the project on the ideal designs, well construction and the ideal plan of overall groundwater development for the local area. 
· SWID will conduct detailed test in theses piezometers (pumping tests, water quality, water level monitoring) and install DWLR for monitoring the changes in the system. SWID will construct 15 piezometers this financial year. The most appropriate locations for constructing the piezometers shall be discussed and agreed with the project.
· SWID does not have adequate number of Geophysicist nor has the required number of resistivity survey equipment’s, loggers. It is critical to upgrade the divisional office of SWID with necessary manpower and equipment’s to support the project in the site validation and quality control checks.
· Systematic understanding of the hydrological setup in the different districts (depth and aquifer wise) is critical in the overall management of the groundwater resources.  This will require integration of data from different sources (PHED, CGWB, other state and central agencies) to a common platform, Towards this it is proposed to computerize all the data available in the districts using a common data entry,  analysis software and establishment of district and state groundwater data center.
· District and State groundwater Centre shall be established to organize the various historical as well as data generated by the project. Organized database shall help improve the   project with improved well site selection, systematic monitoring and anticipate changes  taking place in the groundwater system
· Groundwater network monitoring stations operated and maintained by SWID (numbering over 2000) have a wealth of historical information and will continue to provide the principle evidence on regional behavior of the groundwater system in the state. 
· Further development of groundwater resource by the   WBADMI project will call for additional monitoring wells, denser network and higher frequency of monitoring.   Upgradation of monitoring network is proposed to improve the data emerging from the monitoring network. 
· Towards improving the quality of information emerging from the monitoring network it is proposed to collect precise information on geographical co-ordinate, Reduced Levels (groundwater elevation), depth and status of the monitoring wells.  Reputed Surveying contractors shall be hired to carry out this investigations and present the output in GIS format.
· Dedicated technical specialist for the implementation of WBADMI project can be made available by   hiring experts adopting the contractual route.  Such consultants shall be hired and placed in the Divisional office of SWID for servicing the specific requirements of various DPMU on need basis. 
· Young professionals with M.Sc/M.Tech degree  having  basic experience  in Hydro Geological and   Geophysical  investigations   shall be identified and hired through HR agency, trained by SWID, IIT and  equipment suppliers and  made responsible for conducting the tasks related to  validation of  resistivity survey reports,  geophysical logging , water quality testing, drilling supervision, supervision of lowering of  well assembly, conduct pumping test,   water level monitoring and implementation of Ground Water Information System. 

Procurement plan for SWID (2014-15)

3. Procurement of services and goods is envisaged in the year 2014-15 for SWID. Since SWID has not been directly involved with the Bank linked procurements earlier it would be important to work out the procedures with the WBADMI project that needs to be adopted in the various procurements related to services and goods. Since the procurements for SWID relate to specialized technical areas it will be most appropriate for SWID to be responsible for drawing the technical specifications, floating the tender, evaluating the tender and complete the procurement with the guidance from Procurement specialist SPMU. Over a period of time some personnel from SWID also need to be trained in the procurement procedures. The list of proposed procurements for the current financial years includes: 





	Sl. No.
	Details
	Status
	Utility
	Cost Rs
	Remarks

	1. 
	Procurement of 200 no of DWLR
	Need   for an exposure visit to different state agencies that have experience of successfully implementing DWLR.  
	Generate real time    high frequency water level data to improve the understanding of the   groundwater system.
	
	Procurement need to adopt  ICB procedure, hence   has to be done by WBADMI project

	2. 
	 Procurement of 5 Deep resistivity survey equipment’s (Indian make) to be placed in 
Bankura, Barddaman, Jalpaiguri, Behrampur, Sesh Bhavan
	Specification prepared
Procurement will   be made by SWID
	To be placed in 4 Divisional office of SWID (to be used for  Quality Control Checks )  using the services of contractual experts placed in DPMU office
	10,00,000
	Manual tender procedure


	3. 
	Procurement of  2 Continuous    resistivity borehole logging equipment        (Indian  make)
	Specification prepared
Procurement to be made by SWID
	To be placed in 2 Division office of SWID (For Quality Control Check ) 
	10,00,000
	

	4. 
	Procurement of  2 point resistivity borehole logging equipment        (Indian  make)
	Specification prepared
Procurement to be made by SWID
	To be placed in 2 Division office of SWID (For Quality Control Check ) using the services of contractual experts placed in DPMU office  
	5,00,000
	

	5. 
	Procurement of 50 no’s electrical   Water level indicator 
	Specifications to be prepared 
	To be placed in all district offices
	10,00,000
	

	6. 
	Procurement of 2 Water quality depth sampler
	Specifications to be prepared 
	To be placed in two divisional office 
	10,00,000
	

	7. 
	Construction of  15 no of   piezometers (in areas where LDTW clusters are proposed) Barddaman, Purba, Pashim Midnapore, Malda, Dinajpur, Jalpaiguri






	To be implemented by  SWID directorate following the WBADMI specifications
	WBADMI to provide the sites proposed for construction of LDTW in different districts Work to be completed by Dec 2014
To be fitted by DWLR in the future
	75,00,000 
	Locations to be finalised by ADMIP

	Sl. No.
	Details
	Status
	Utility
	Cost Rs
	Remarks

	8. 
	Procurement of 5 field water test kits.   
	Specification prepared
Procurement to be made by SWID
	To be placed in  Division office of SWID (For onsite water Quality testing  ) to be used by special staff placed in DPMU office
	40,00,000
	

	9. 
	Procurement of services of  five field hydro-geologists/geophysicist/   in division office  with the task of  conducting resistivity tests, logging, on site water quality testing and establishment of  Groundwater information system (GWIS)
	Candidates to be selected by SWID and managed by SWID. Should be available for DPMU for specific tasks
	 Candidates to be identified by SWID  and trained by IIT and positioned in Division by Dec 2014
	In position from Dec 2014
30,00,000 /annum
	

	10. 
	Establishment of  19 District Ground Water Information System           (GWIS)   
	Computerisation of historical  data  for integrating other data from CGWB, PHE, NRSA, DST
	Computer
Printer
Software
Data centre
	100,00,000
	

	11. 
	CMC  for chemical laboratory equipment’s (5 years)
	Specification prepared
 
	
	27,50,000
	

	12. 
	Lab assistant   for Chemical Laboratory 
	Procurement of services through HR agency
	
	2,00,000
	

	13. 
	Upgradation of State Chemical Laboratory
Gas Chromatograph , Spectrophotometer
	Specification prepared
 
	
	150,00,000
	

	14. 
	Upgradation of State GIS laboratory 
	Specification prepared
Procurement to be made by SWID
	
	20,00,000

 
	

	15. 
	Upgradation of State GIS lab infrastructure
	Specification prepared
Procurement to be made by SWID
	
	20,00,000
	

	16. 
	Upgradation of State Data centre




	Specification prepared
Procurement to be made by SWID
	
	13,00,000
	

	Sl. No.
	Details
	Status
	Utility
	Cost Rs
	Remarks

	17. 
	Procurement of Digital Geophysical Borehole logger with accessories 1
	Directly procured by WBADMI procurement under the guidance of USGS
	
	100,00,000
	

	18. 
	 Reduced level survey, fixing of geographical co-ordinates and sounding of Hydrograph stations  
	TOR finalised tender to be floated by Director SWID
	 Work to be completed by Dec 2014
	100,00,000 
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