Guidelines for Preparation of Project Estimates for Minor Irrigation Projects
1.0 Scope: 

These guidelines are applicable for minor irrigation projects in Rajasthan having culturable commanded area upto 2000 ha.

2.0 Terminology:

(a) Minor Irrigation Project: It is a project having culturable commanded area 2000 hectares or less. The dam may be categorized as large/small for structural design as at (b) or small/intermediate/large for determining inflow design flood as at (c) 

(b) As per IS 12169-1987 “Criteria for design of small embankments dams” the definition of large and small dams is as below.

· Large Dam: 

· a dam exceeding 15 m in height above deepest river bed level and  

· a dam between 10 and 15 m height provided volume of earth work exceeds 0.75 million m3  and storage exceeds 1 million m3 or the maximum flood discharge exceeds 2000 cumec.

· Small Dam: A dam not satisfying the criteria of a large dam. 

(c) Criteria for classification according to size and inflow design flood: This criteria has been given in IS 11223: 1985 ”Guidelines for fixing spillway capacity”. The dams may be classified according to size by using the hydraulic head (from normal or annual average flood level on the downstream to the maximum water level) and the gross storage behind the dam as given below. The overall size classification for the dam would be greater of the following two parameters

Classification
Gross Storage
Hydraulic Head

Small
Between 0.5 and 10 million m3
Between 7.5 m and 12 m

Intermediate
Between 10 and 60 million m3
Between 12 m and 30 m

Large
Greater than 60 million m3
Greater than 30 m

The inflow design flood for safety of the dam would be as follows:

2.1 Inflow design flood criteria:

Size as determined above
Inflow design flood for safety of Dam

Small
Generally 50 years return period flood should be adopted for design of surplussing arrangement. Where dam breach  may cause loss of human lives or great damage to property etc, the inflow design flood may be adopted as per IS 11223 : 1985

Intermediate
Standard project flood (SPF)

Large
Probable maximum flood (PMF)

3.0 Feasibility report: 

Whenever it is decided to explore possibility of construction of a dam the Executive Engineer should visit the proposed dam site. Thereafter a feasibility report based on G.T. Sheets 1:50,000 or 1:25,000 should be prepared. The feasibility report should contain the following information. 

1. Introduction 
2. Location
3. Catchment area

4. Rainfall
5. Runoff
6. Proposed storage

7.Land to be submerged
8. Command area
9. Cost of project

A sample copy of feasibility report is enclosed at Annexure 1 for reference. 

The feasibility report should be prepared and be got sanctioned from the competent authority. 

4.0 Hydrology: After sanction of feasibility report, by the competent authority, the hydrology of the project containing flood and yield studies be prepared as per Annexure 2. The yield from the catchment should be estimated and storage of the project be decided. Similarly the peak design flood for design of spillway be estimated. The yield and peak flood of near by two irrigation projects for last minimum 25 years be studied. This should be compared with the estimated yield and peak flood obtained from the procedure as given at Annexure 2. The yield and flood studies be submitted to the Chief Engineer for vetting. 

5.0 Estimate for survey work: After vetting of hydrology by the Chief Engineer, the culturable command area of the project may be estimated @ 20 acres per million cubic feet for survey of the command area. The Executive Engineer of concerned Irrigation Division will prepare the estimate for survey work of the project. The estimate for survey work be submitted to the competent authority for sanction. 

6.0 Survey work of the project: After sanction of estimate, survey of the project be started and completed. This should include the following:

·  Collection of sajara and khasra of villages in the CCA

· Survey along the dam axis and of submergence area upto TBL for contour interval 0.30 m.

· Survey of command area in a grid of 30 m x 30 m and for contour interval 0.15 m

· Collection of soil samples along proposed dam line; and from borrow area as per Annexure 3.

7.0 Preparation of the project report: After completion of survey work of the project, the plotting of the survey work be done. The information indicated at Annexure 3 should be prepared. Thereafter the preparation for the project report should be started. 

The project estimate should be prepared as per Annexure 4. 

Preparation of project estimate may be done as per following steps. 

7.1 Fixing alignment of dam embankment: As far as possible the alignment should run on high grounds or ridges; and large depressions must be avoided. Alignment should be as straight as possible. If it is not possible, then the curve should be convex while seeing it from upstream side. Alignment should be away from river bends & meanders. Alignment should be along firm soil. Valuable culturable land, wells, villages should be avoided as far as possible. Temples, mosques, graveyards, cremation grounds, etc. should be avoided. 

7.2 Soil Investigation: These should be done and evaluated as per Annexure 5
7.3 Hydraulic and structural Design: 

· Hydraulic parameters: FTL, MWL, Spillway discharge, tail water rating curve, water availability at 50 % dependability etc.

· Type of spillway: Bye wash/waste weir/spillway

· Design of small earth dam:  This shall be done as per Annexure-6
· Design of bye wash/waste weir/spillway: This shall be done as per  Annexure-7
· Design of sluice in the dam for canal: This shall be done as per concerning IS codes.

· Design of canal and its pucca structures: This shall be done as per Annexure 8 and concerning IS Codes

· Design of water courses: This shall be done as per Annexure-9
8.0 Benefit Cost Ratio: It should be got prepared and vetted by the competent authority of Agriculture Department.

9.0 Drawings: With the project report (Volume – I) separate volume of drawings (Volume II) should be attached.

a) An index plan, scale 1”= 4 miles, showing location of the scheme, main and subsidiary drains, catchment Area, command area, locations of rain gauge or river gauging stations, railway stations, adjacent scheme existing or contemplated. This map should include all sites and locations, which may find/mention in the report. It would be preferable if main sites and locations are underlined. Always give latitudes and longitudes on the plan.

Submergence plan showing dam sites, waste weir site, TBL, MWL, FTL etc.

c) Elevation storage (capacity) curve

d) L-section of dam embankment showing soil /rock strata of foundation and cut of trench

e) L-section of nalla upto 2 km downstream of bye wash/waste weir/spillway

Site plan showing arrangement of works with contours

f) Borrow area plan showing log of bore holes

Cross sections of dam, at the deepest section 

g) Detailed drawing of waste weir including block level plan

h) Detailed drawing of wing wall

i) Detailed drawing of sluice

j) Command Area plan, showing canals, chak, position of outlets, Drainage’s tracks etc.

k) Long- section of the canal, with a few typical X- sections

l) Detailed drawing of masonry structures of canal such as head regulator, falls, culverts, tail cluster, outlets, aqueduct, syphon etc.
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