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USAID

GUJARAT MEDIUM IRRIGATION PROJECT

(Loan 386-0464)

Mid Term Status Report
December 23, 1980

Project Summary

The Gujarat Medium Irrigation Project 1s a five year irrigation sector
support project. The project was designed to provide financial support

to 33 of Gujarat's Medium Irrigation Projects (MIP). New, on-going,

and projects planned for modernization were included. On August 20,

1978 a project loan agreement was executed between AID and the GOI to
provide $30 million in financial support for Cujarat MIP's. In addition,
the GOI entered into an agreement with the World Bank to provide $85 million
for the same project. The project assistance completion date under each

of the loans 1s June 30, 1983.

Purpose of the Review

Because the World Bank 18 the lead donor for this project, there was
nv formal mid-term review called for by AID in the project paper.
However, an informal mid-term review was suggested in AID's long
range evaluation schedule to assess the project's progress, identify
constraints, and estimate expected expenditures through the end of
the project. The objectives of this mid-term review were to review
the magnitude of the outputs to date, the disbursements to date,
identify constraints to progress, and determine the planned progrum
up to 30 June 1983. The planned outputs as identified in the project
logical framework included increased acreage under irrigation, con-
struction of new MIP's, modernization of existing MIP's, establishment
of a network of automatic discharge measuring stations, and develop-
ment of agricultural plans for each MIP completed. As no MIP's

have been completed to date, this review concentrates on status of
each of the on-going components of the project.

Project Status

Physical Progress. The project paper called for the following
achlevements to be made:

(1) 13 new and 20 improved MIP's covering 149,000 ha of
irrigated land.

(2) Fstablishment of a network of automatic river gauging
stations.

(3) Development of agricultural plans for each MIP.

(4) Establishment of demonstration plots within each MIP.

(5) Preparation of baseline socio-economic studies for
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each MIP.
(6) Establish a program to carry out water loss measurements
in several of the MIP's.

Currently it appears that approximately 23 new projects and seven
modernization projects with a combined CCA of over 257,000 ha will
be executed under this prcject (Exhibit 1). As currently planned
there will be a significant increase in the irrigated area under
this project over that originally planned.

The physical progress of eight of the 14 projects currently approved
for funding is behind schedule (See Item 6 of Exhibit 2). For those
eight cases, the progress lags from between 12 and 38 percentage points
behind the planned level. 1In general, the actual construction progress
1s focused on the head works with the progress on the distributlon
system lagging the fartherest behind.

The river gauging stations have been installed on 23 out of the 30
proposed projects (Exhibit 1). The river gauging networks are being
established by the Water Rescurce Investipgation Circle with the
assistance of a World Bank consultant. All of the planned imported
equipment has been received in good order and the stations are being
established in an excellent manner.

During the short mid-term review very little information was available
on the completeness of the agricultural plans for each MIP and the
status of plans for establishing a demonstration plot within each

MIP. This information is heing collected but it is expected to show
that additional effort is required to assure that the agricultural
plans and demonstration plot implementation is c¢vordinated with the
establishment of the irrigation imfrastructure.

The soclo-economic studies have been completed on 24 of the projects
thus far (Exhibit 1). The canal seepage loss measurements have been
started in several canal command areas. However, the initial results
indicate that additional improvement of methodology and data handling
is required. A World Bank Consultant is assisting the Irrigation
Department 1in developing a sound and reliable program {or canal seepage
loss measurements on both lined and unlined channels.

Project Preparation. At the present time 14 of the 30 projectsl/
posed for financial asslstance have been appruved by the Appraisal
Committee (AC) of the Central Water Commission (Exhibit 1). Of

1/ The original number of projects was in-reased from 37 to 34.
However, four projects have been dropped as they don't qualify
under the terms of the AID/IPA agreements.
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the remaining twenty projects; 12 have bheen submitted to the AC for
approval, four are under preparation by the 6LOG and four have been
dropped from consideration for technical reasons. Of the 12 projects
pending with the AC, two are ready for clearance, two are being held up
pending clarification on ecology and inter-state waver allocations
questions, and six are pending clarification on water availability

and economic viabilicy,

The GOG plans to submit the romalning four projects to the AC by
1 January 8l.

Financiual Status. Exhibit 2 provides a summary of the financial status
of the 14 projects currently approved for IDA/AID financing. Approx-
imately 35% of the total funds allocated to the approved 14 projects
have been spent to date. In general the current expendlture rate

is considerably behind the planned rate due tn constraints that will
be discussed in the next section. The low expenditure rate 1s
consistent with the low physical progress except on three projects
(Amli, Sukhi and Machanalla). This indicates that on these three
projects a budget revision may be required feor project completion.

During the AID fiscal vears 79 and 80 the total amount spent on the 30
projects, Including non-uvligible expenditures, was approximately $45
million (Exhibit 3). Approximately 70 perecent of the total expenditures
qualify for partial financing by IDA/AID financing or $31 million which
is well below the planned amount of $47 million for those two years.

The total amount of loan funds disbursed through September 1980 was

$3.4 million by AID and $11.2 million by IDA. During FY 79 and 80
actual AID project disbursements were 11 percent as compared to a
planned amount of 40 percent.

Planned Financilal Program to 30 June 1983

The GOG has increased the financilal allocations of the 30 projects
proposed for AID/IDA financing. For the GOG 1980/¢ fiscal year,

the original budget has been increased from Re. 426 to Bs. 584 million
(Exhibit 4). The budget for the remaining vears of this project pro-
vides substantial allocations to insure that there will be no financial
constralnt during the remaining life of the project. The revised planned
disbursement rate shown in Exhibit 3 gives a large jump in FY 81 and 82
due to the anticipated approval of the remaining 16 proiects from the
date of the signing of the loan agreements. Although the project com-
pletion date 1s June 30, 1983, there will be some billing ($ 1.6 million
to AID) during 1984 for costs incurred prior to June 30, 1983,



Project Constraints

During the initial stages of the project, numerous constraints developed
with staffing, funding, technical approvals, material procurement and
contractor selecticn. To a large extent most of these constraints have

been successfully removed by the GOG. The major constraints still affecting
project progress and possible constraints that may appear in the near

future are discussed below:

Staff. The main constraint that has had a detrimental affect on
project progress 1s the number of divisiens and sub-divisions pro-
vided to carry out the planning, design and execution of the project
works. During all of the appraisal committee reviews of the first
12 projects to be approved, this constralint has been identified
again and again on each and every project (Exhibit 1). We have been
repeatedly assured by GOG that the staffing constraint would be
solved shortly and In fact approvals for sancticned strength had
been agreed to in principle. However, the orders have yet to be
issued for inecreasing the staff to the required strength, and the
project progress 1s suffering. Tae progress of the remaining 18
projects appear to be suffering from similar staff shortages. The
major effect of the staff shortage has been to rcduce significantly
the project progress on the canal svstems and has also affected the
work, to a lesser extent, on the headworks. Although the GOG has
had the foresight to allocate sufficient funds during the next three
years to assure project completion, it will not be possible to
expend those funds without sufficient staff on the project to assure
timely planning, design and contract preparation for the works to

be carried out.

Materials. At the present time, there is essentially no coustraint
with the supply of steel, cement and other required materials for
the proiect construction. However, once the required staff are
placed on the projects and the implementation rate increases care
should be taken to assure that sufficlent materials are procured 1in
time to prevent a delay of construction.

Quality tControl. To date quality control hos not been an actual
constraint to the progress of any of the projects. Participants

on brief visits by both AID and 1DA Missions during the last two
years, were pleased with the high standard of quality control on the
major headworks of the projects. At the present time, substantial
amount of canal lining has been started on only two of the sub-
projects: Panam and Watrak. On these two projects, the quality

of the lined channels, 1n manv areas, is not up to desirable
standards. There appear to be several ispects of quality control

on canals and watercourses lining that require improvement. For
example, It appears that the underlying earth 1s not being thoroughly
compacted or wetted prior to placing the thin concrete canal lining,
that the local contractors arc not working the concrete sufficlently
on the sides of the canals prior to finishing, that proper curing
procedures are not being followed and that improper mortaring
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procedures on portions of the block lined sections has led to failure

in some cases. Precast tiles used on some small channels are of
Insufficient strength and size. Thesz shortcomings appear to result
from the lack of experience of the local contractors in the construction
of small concrete structures in contrast to massive concrete ones where
they have exhibited high quality performance. During the next con-
struction season, it is anticipated that a major lining ecffort will

be carried out on approximately 20 projects. To head off possible
serlous problems, procedures need to be developed to assist local
contractors to provide high quality canal and watercourse lining.

Planning. The progress of the planning and design of the minor
distribution networks has suffered due to the lack of accurate maps
and layout procedures. The World Bank (Attachment A) has been
assisting the Irrigation Department in establishing improved pro-
cedures to remove this constraint. The procedures racommended

by the Bank should improve the quality of designs and layouts and
eliminate the need for adjustments in the irrigation system after
construction.

Recommendations

1. 1In order to utilize the available credit prior to the completion date
of the project, it 1s imperative that the GOG take immediate action
to assure that the recommended staffing patterns for each of the 30
projects are in place within the next few months.

2. 1ln order to insure compliance with the agricultural support criteria,
it is strongly recommended that a coordination group be formed
between the Ministry of Irrigation and the Ministry of Agriculture
to insure that the required agricultural development plans and the
demonstration projects are established in each of the 30 projects
and coordinated with the completion of the irrigation works.

3. In order to assure acceptable quality control for the canal and
watercourse lining program, it is recommended that the GOG:

(a) Carry out workshops for all the Assistant and Junior
Engineers involved with the construction supervision of
the canal lining. Each workshop would not need to be
more than a week long and should be limited to approx-
imately fifteen to twenty persons. The focus of the
workshop would be proper procedures of concrete handling,
placement, and curing to assure a high quality product
and procedures to assure proper compaction of the banks
gupporting the lining.
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(b) Form a task force to make an on-site detailed inspection
of all lining carried out over the last two years under
the IDA/AID projects. The task force would identify
reaches of the lining that need to be replaced to meet
minimum quality requirements.

(c) Expand the Quality Control Circle of the Irrigation Depart-
ment to provide additional XEN's to inspect the construction
quality for the MIPs and particularly of lining. These
XEN's should participate in the trainlng exercises outlined
above. At present two XENs are assigned to iInspect all of
the on-going major and medium irrigation projects in Gujarat.

(d)" Discontinue the use of the 5 x 30 x 30 cm compressed sand-
cement tiles as a lining material. A high degree of failure
with this lining material due to its fragile nature and the
difficulty of assuring strong mortared joints has been
noted. The World Bank has suggested possible ways to
Improve the qualityv (Attachment A). However, because uf
the increase in cest that will result from the proposed
improvements and difficulties envisioned in the placement
of the tile, their continued use 1s discouraged.

4. In order to improve the planning and designs of the minor distri-
bution networks the recommendation of the World Bank (Attachment
A) should be implemented on a large scale.

5. In order to expedite the appraisal committee approval of the 12
projects pending with them, efforts need to be made to intensify
communication between the appraisal committee and the necessary
Irrigation Department of ficials to clear these projects.

6. In order to comply with the requirements under Article B, Section
B 8 of the AID Loan Agreement and Item VI C of Implerentation
Letter No 1 sign boards need to be prepared and inst.alled at
each Project Site identif-ing the USAID as providing financial
assistance.

ARD:E.D.Stains:1a:12/23/80

Distribution: D, DD, PRO, PD, ARD
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EXHISIT-1

Page 1 of 2
GUJARAT MEDIUM IRRIGATION PROJECT
PROJECTS POSED FOR IDA/AID ASSISTANCE
STATUS AS OF 30 OCTOBER, 1980
i) i
Pinjeett CCA AC Action Dete Months Socic-Econ River Project Staffing Major
(Hs) date submi-~  Approved  required study date gauging Date Constraints
tted for completed est. Dvn Sub.Dvn last
approval Progress
Proposed Actual Report
by AC 1979-80
1979-80
1. Panam: 41,116 9.12.77 22.5.79 17 17.4.78 x 8 — 7 - 7.4.80 Staff
2. Amili 3,644 9.2.78 19.4.79 14 6.10.78 X -~ 8 -~ 5 21,6.80 Staff,
Contractor
3. Sukhdi 20,860 18.3:7 19.4.79 13 4.8.78 x 9 — k P 30.10.80 Staff,land
4. Machhannala 3,084 23.2.78 6.4.79 14 5.9.78 X -8 - 3 8.4,80 Staff, Re-
settlement
5. Kalubshar 5,830 12.1.78 18.6.79 17 30.9.78 x -1 — 5 14,6.80 Staff
6. Sukhbhadar 7,400 28.12.77 20.6.79 18 21.8.78 X -7 — & 15.6.80 Staff
7. Machhundri 8,098 20.12.77 19.6.79 18 18.3.78 X -— 6 - 3 13.6.78 Staff
8.Watrak 18,341 29.6.79 13.3.80 9 4.12,78 X 2 — 2 - 26.8.80 Staff,
Contractor
9.Deo 7,207 30.6.79 13.3.80 9 29.1.78 X —— 2 - 30.10.80 Staff, land,
Acquisition
10.Und 10,920 4.9.79 7.5.80 7 4.12.78 X _——— - 5 24,10.80 Staff, Cement



11 ¥Yenu-II

12 Madaf

13.Jhuy,

14 Xeliim

15 Zanktinntt
16.Demt! IT:

17 .Guhat

18 .Bhwder

19 .Kharfcut (mod)
20.Jatewadi(mod)
21.Bhadar (mod)
22 Machhu(mod)
23.Shetrunji(mod)
24 .Dantivada
25.Hathmat{ (mod)
26.Sipu
27.431-111
28.A41-11

29 . Mazanm

30.Uben

Total

5,253
5,238
5,810
3,468

24,202
2,437
6,827
6,600

2/
1,304
2/
9,667
2/
4,518
2/
4,739
2/
196~

2/
4,896

4 ,2502-/
23,451
6,615
2,384
6,325
2,430

257,402

15,11.79
3.1.80
9.4.80
9.4.80
6.5.20

24.8.80
1.9.80

30.6.80

10.4.80

23.2.80

12,11.79

25.10.79

15.9.79

10.4.80

3/
Dec.80
16.10.80
29.10.80
3/
Dec.8n
Dac.80

_3
Dec.80

7.5.80
7.5.80
11.8.80
11.8.80

29.12.78
11.2.79
8.2-80
22.1.80
1.3.80
3.1.80
15.3.79
20.2.80
up
up
15.9.80
up
15.10.80
up
up
27.2.79
27.2.86
up

23.2.80

11.2.79

24

L . I B t

t

L . B B

Note

-3

-1

.
.

1)
2)

3)

U.P.=Under preparation

4)

EXHIBIT .1

Page 2 of 2
25.10.80

27.10.80

Cultivable Command Area

Staff ,Vehicle

Stafx

Additional potential due to

modernization

Planned

Identified by CWC



Exhitit-2

GUJARAT MEDIUM TIRRIGATION PROJECT

PROJECTS APPROVED FOR IDA/AID ASSISTANCE

( 30 October, 1980 - Cost in Rs.Million )

Machhanalla

oy
.

Discription Panam Amli Watrak Deo Sukhi
Project Cost
a) Total planned 413.63 64,42 240.79 160.59 324.90
b} Planned from July 78 to
project end 250.95 54.07 240.79 160.10 309.45
Accrued expenditure to
30 Oct.80 273.37 26.16 75.62 32.54 96.90
Accrued expenditure from
July 78 tc 30 Oct.80 67.32 22.19 23.19 32.05 90.96
EZxpenditure qualifying for .
relmbursement 72.96 12.35 8.58 12.18 31.13
Total biliings tc IDA/AID 34.84 6.61 4.03 5.73 15.16
Percent Complete
a)Physical works-
1)Planned ) 95.0 63.0 70.00 21.00 52.00
11)Actual ) 83.5 25.0 34.50 15.00 17.00
b)Total cost 66.1 40.6 31.4 20.3 27.1
Estimated to ccmplete from 1 Nov.80

a)

b)
c)

Planned completion date Mar 82 Mar 82 Mar 83 June 83 June82

Months 17 29 29 32 20

Total cost from 1 Nov.80to

end of project 140.26 38.26 168.69 128.06 260.91

47.29

39.53

20.€0

12.90

7.57

3.06

51.00
17.50
42.3

June 82

17

28.92
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(contd.)
Kalubhar Sukhbhadar Machhundri Haduf Venu-11I Und Kelia Jhui Total
2/
63.09 58.83 73.40 78.60 89.21 150.6C 61.66 100.38 1927.39
58.59 45.86 57.97 77.42 88.06 148.80 61.66 100.38 1693.63
2/
21.05 13.8 31.23 6.38 20.61 37.75 9.84 2.24 672.49
16.55 10.75 15.37 5.20 19.4% 35.50 9.84 2.24 363.52
7.18 7.70 13.42 3.17 13.71 15.43 3.31 0.07 208.76
3.37 3.62 6.35 1.49 6.53 7.25 1.55 0.03 09,62
47 .00 71.00 66.75 26.00 25.00 33.00 19.50 1.00 -
38.00 50.10 52.50 11.00 23.50 32.50 10.00 0.0C —_
33.4 32.0 42.5 8.1 23.1 25.1 15.9 2.2 34.9
June 82 June 82 March 82 March 83 June 83 March 84 March 84  March 84
20 2C 17 29 32 44 44 44 —
42.04 40.06 42.17 72.22 65.60 112.85 51.82 98.14 1293.00

1/ Project schedule extended one year bringing value down to 79.5

2/ Totals inconsistant



GUJARAT MEDIUM IRRIGATION PROJECT

PROJECT DISBURSEMENT SCHEDULFE

( Million US $)

EXHIBIT-3

Y, 2/ 3
Year Planned Revised on October 1980
4/

AID GOI IDA TOTAL AID GOI DA TOTAL

¥y 79 S 4 3 13 0.9 3.9
32.2 45
FY 80 (&) 15 13 34 2.5 7.3
FY 81 7 20 17 44 8 61 21 90
FY 82 7 23 19. 49.5 9 64 24 97
Yy 83 4 24 20 48 8 39 21 €8
FY 84 0 14 12. 26.5 1.0 38. 8 7.8 50
4/

Total 30 100 85 215 30 235 85 350

/ 1 Oct - 30 Sept

on 30 Projects.

trend indication only.

2/ Logical Framework, AID Project Paper
3

:}_/ GOI share after reimbursement (approximate) and include undligible costs

3/ FY 79 and 80 are actual for AID + IDA on the 14 approved projects and approximate for GOI
FY 81 to 84 planned on all 30 Projects.

All Numbers approximate for use as



EXHIBTT-4&

Page 1 cf 3
GUJARAT MEDIUM IRRIGATION PROJECT
ESTIMATED COSTS AND SCHEDULE OF EXPENDITURE
30 OCTOBER 19801—l
( Million Rupees )
Name of Original Revised Total Spill 2/
Scheme Estimated Estimated Expdr over to Phasing of outlay during 1980-85
Cost Cost upto VIth Plan 1980-81 1681-82 1982-83 1983-84 1984-85 Total for
3/80 : VL Plan

1. Panam 351.0 413.6 247.5 166.1 60.0 50.0 56.1 - 1€6.1
2. Amli 64.4 64.4 29.2 35.2 21.2 14.0 - - -— 35.2
3. Sukhi 324.9 324.9 104.1 220.8 73.5 91.2 37.5 18.6 - 220.%
4. Machhanala 47.3 47.3 18.9 28.4 17.2 11.2 - -~ - 28.4
5. Kalubhar 63.1 63.1 23.7 39.4 21.3 15.0 3.1 - -— 39.4
6. Sukhbhadar 58.8 58.8 18.4 40.4 15.2  16.0 9.2  — - 40.4
7. Machhundri 68.3 73.4 53.3° 38.1 21.44 16.7 —_ - - 38.1
8. Watrak 244.0 240.9 88.1 152.3 55.0 55.4 42.3 - - 152.8
9. Deo 160.6 160.6 27.7 132.9 26.7 62.5 28.5 19.2 —-- 132.9
10. Und 150.6 150.6 28.7 121.9 27.7 35.8 31.3 27.1 - 121.9
11. Venu-1I 89.2 89.2 17.0 72.2 18.4 21.3 32.5 - - 72.2
12. Eadaf 74.5 78.6 6.9 n 16.7 36.4 18.6 - - n.7
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-2 -
Name of Original Revised Total Spill Phasing of outlay during 1980-8%
Scheme Estimaced Estinated Expdr over to 1980-81 1981-82 1982-83 1983-84 1984-85 Total for
Cost Cost upto VIith Plan VI Plan
3/80

13. Jhuj 100.4 100.4 2.2 98.2 16.5 33.6 40.2 7.9 - 98.2
14. Kelia 61.4 61.7 4.2 57.5 14.1 22.8 19.0 1.6 — 57.5
15. Zankhari 343.4 344.3 12.5 331.8 0.5 66.3 82.9 83.0 99.1 331.8
16. Demi-}} 56.9 56.9 8.6 48.3 6.0 22.9 41.0 5.4 - 48.3
17. Guhai 142.8 142.8 2.5 140.3 10.0 4.9 40.7 25.4 23.3 140.3
18. Bhadar 138.1 138:1 27.7 110.% 33.0 34.9 42.5 _— -— 110.4
19. Kharicut

(mod)
20. Fatewadi

(mod)
21. Bhadar 633.0 633.0 63.3 667.7 87.2 145.5 131.8 120.0 68.1 5526

(mod)
22. Machhu-I

(mod)
23. Shetrunii

(mod)
24 Dantiwvada

(nod)
25. Hathmadi

(mod)
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- 3
Name of Original Reviged Total Spill Phasing of outlay during 1980-85
Scheme Estimated Estimated Expdr over to 1980-81 1981-82 1982-83 1983-84 1984-85 Total for
Cost Cost upto VIith Plan V1 Plan
3/80
4/
26. Sipu 226.2 226.2 10.4 215.8 15.0 25.0 40.0 50.0 40.0 170.0
27. Aji-11 31.9 31.9 3.0 28.9 0.2 5.0 6.0 8.0 9.7 28.9
28. Aj1-III 62.5 62.5 10.9 51.6 12.0 15.0 15.0 8.0 1.6 51.6
29, Mazam 39.9 39.9 4.9 35,0 5.0 8.0 10.0 8.0 4.0 35.0
30. Uben 38.1 38.1 9.9 28,2 10.0 10.0 8.2 -— —_— 28.2
31. Niruna(mod) DROPPED - DO NOT ¥EET CRITERIA
32. Rudramata(mod) o o -
33. Machhu-1I(mod) ' v .
34. Shetunji(mod) . . .
TOTAL y
3754.8 IR41,2 L0 S 2933.6 583.8 855.4 705.4 382.2 245.8 2zre.am

1/ Information provided by PPM Cell

2/ 1 April through 31 March

3/ Budget recently revised to 375.45 to sllow additional funding to projects 14 + 15 and reduction to modernization.

4/ There will be spillover to 1985-86



COPY ATTACHMENT - A

WORLD BANK/INTERNATIONAL FINANCE CORPORATION
OFFICE MEMORANDUM

DATE: November 27, 1980
TO C.J., Perry, NDO

FROM L. Shanan (C)

Subject :Gujarat Irrigation Project (Credit 808 -IN) - Warer Management
Area - Review Mission, Novermber 1930,

1. According to the TOR dated October 6, 1980 Mr, Heakin
and I visited Gujarat to review the progress of the Pilot
Water Management Area,.

2, Attached is an Aide Memoire summarizing the main issucs
discussed with the ID, a draft letter for the Secretary of
Irrigation, and a list of principal oifici.ls rx et,

3. I suggest that the next review should be sometime during

the period March to May 1981. I would spend about a week
in Gujarat and Mr. Henkin about two wecks.

Enclosures:
LS:jn

CC:Messrs Tibor, Rodger (o/a), L'ung (o/a), Reidinger, Henkin



Gujarat Irrigation Project

Panam Project

Water Management Area

Review Mission Novernber 1980

AIDE MEMOIRE

1. During November 3-11, 1980 Messrs 1. Shanan and I, Henkin
(Consultants) visited the project area to review progress of the Pilot
Water Management Area. Mr, Henkin, remained on in the area till
November 21, 1980. This Aide Memoire sumimarizes the main i'ssues
discussed with the Irrigation Department (ID) and the CAD,

Surveying Meathods

2. Following the recommendations of the Septemboer 1980

Review Mission, the ID used a phntostat to enlarge the 1:5000 SOI

map of the Morva Distributary Area (11,400 acres) to a scale of

1"660 and compared it to the pantograph enlargement that had baen

used for the layout of the network, The Bank was informed that the
comparison revealed significant inaccuracies in the pantograph enlarge-
ment, These inaccuracies arec probably the main reason for unsalis-
factory alignment oi some sections of the minor network and the accnracy
of the pantograph enlargement is not adequate for the minor network
layout.

3. The contour lines of the photographic enlargenient were also
compared to the contours obtained from strip topography prepared
for the design of a minor 4 kilometer in length. The enlarged map
elevations were found to ditfer by as much as 50 cms from the field
survey. While the SOl map is adequate for the design of the major
network, a more accurate map is required for the minor network
design.

<. The Bank was informed that the ID is able to prepare

a satisfactory topographi~ map by taking spot elevations at all
"survey number' corners and plotting them on 1'"-660' village

maps. It was agreed that ID would prepare a sample map using

this method for a 5000 acre area (subsequently scelected in the
Sansoli distributary, sce below). Where necessary. additional points
will be taken
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-- at the center of "survey number' plots larger than 1 ha:

-- at intermediate points where plot ¢corners are more than 120
m apart;

-- at steps in terraced paddy fields and in the bottom of
nullahs.

An average of »bout 6-8 points will be taken per hectare, ID estirnated that

a subdivision, comprising five survey pacties can complete 5000 acres
(including office work) in less than one mcnth.  ID will ensure that the

work is carried out under the supervision of a competent surveyor. The
final map will be prepared with 25 cm contours and examined to see whether
it is adequate for designing not only the minor network but 2ls» the ficld
channels so that CAD would not have to carry outl a time cornsuming and costly
50' grid survey.

Minor Network Design Procedures

5. A randomly selected file of a typical minor (Dhayka Minor
serving about 2700 acres) was reviewed. The {ollowing improver 'nts
in design procedures were suggested by the Bank:

-~ longtitudional sections pletted to a vertical
scale of 1 cnv: 2.5 m, cannot show clearly
top of embankment, ISL, bottom of ditch,
and existing ground elevations on the same
drawing: the scale should be changed to
l cm: 1 m;

-~ control structures, culverts, field road
crossings, are not indicated with their
main dimensions on plans or secctions:
these should be shown;

-~ ground elevations on sirip topography and
on l.-sections are given to the nearcst mm;
these should be given to the nearest 1 om

-- FSL at an outlet peint is often less than 10
cms above ground level (sce for example kin
1900 of 27 R); this is insufficient to control
the adjoining areas: at other scctions, FSL
is designed 40-60 cm beluw ground level
(see for example km 2200-km 3000) and does
not control the adjoining CCA: I'SL in all
cases inspected, could have been designed
20-40 cms above the ground level without
any significant increase in construction cost;

-- hydraulic design is laboriously pursued for
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- 3.

each section with detailed calculations

of the wetted perirneter, crosgs scctional
area, hydraulic radius: velocity (m/sec)
and discharge (cis) are calculated t¢ the
third decimal place; earthwork depths

(m) are also given to the third decimal

(i. e. mm) and carthwork quantities cal-
culated in cubic meters to the third
decimal: all the calculations are then

typed; these procedures should be sim-
plificd by using tables and nomiographs;
velpeity (m/sec), depths (i) and quantities
(m ) should be given to the second dceccimal
only; all resulting estimates should be
recorded directly on the L-scction so that
the elevations and data do net have to be
copied every time a new calculation is
performed;

although required depths of flow was only

30 ems to 50 cmms, {reeboard v as 30-45 cms
and in many sections {reeboard was greater
than the depth of flow; free-board can be
reduced in a lined system and the hydraulic
calculations for the small 1-5 ¢is minors should
be replaced by tahles showing discharge of
standard cross-sections for various gradients,

6. Many of the present procedures are carryovers {rom major
network design and are based on a published "course of lecthures”
dated 1961. There is a need for preparing a minor network design
manual and it was agreed that the 1D will appoint a competent enginecer
in the CDO to prepare the framework of this manual. It is envisaged
that the handbook will deal with survey, design and construciion of the
distributaries below the 100 cfs fevel and a first draft should be ready
within two vears.

Chak Design

7. Inspection of the minor neitwork showed that in maay cascs

the FSL does not control fields included in the CCA and chak tnicts are
not located satisfactorily, and chaks varying in size {roin 3'ha ty 25 ha
~ although chak sizc¢ in the MIP project should be about 8 ha, It was
agreed that ID will revicw its chak design procedures and sot up desipn
procedures for ensuring that chak inlets are located correctly and that
chak size does not vary more than 1.5 ha from the agrecd € ha, [ was



also agreed that in the pilot area, existing chaks greater than 9 ha
would be subdivided into smaller chaks by constructing additional
outlets and /or subnminors.

Roads and Cart Tracks

8. Present planning does not include the construction of

additional field roads and cart tracks., Thege are essential to raisge
production targets and operate the system satisfactorily., It was

agreed that ID will examine the possibility of constructing 4 melers
wide field roads parallel to distributarics and 3 metaers wide cart

tracks along minors in tue pilot area so that farmers will have direct
access to ‘heir chaks. Turn-around points, ©-8 mts wide would be
required because the strip allocated at present o borrow - "ts ¢ mld

be used for the field roads and tracks, and the minor network constructed
with earth hauled in from Government land, waste-land and nullahs,

The additional cost for earthwork vould be about Rs.2-3/m”™, Agsuming
a requirement of about 1-1. 5 m™ /i for the minor network construciion
and a network density of about 26mm/ha, the field roads would resuit

in an zdditional expense of about 60-100 Rs/ha (compared to the

overall project investment of 10,000 - 15, 000 Rs/ha and a watercourse
lining investment of 1000-1500 Rs/ha).

Minor Network Construction

9. Inspection of the minor network showed that in many
sections the pressed concrete tiles arc already falling off.  In
order to improve the standard of construction it was agreed that 1D
would;

-- review the tile specifications and evaluate
whether to improve the quality o the tiles
by introducing /8" wire vein{orcirg
into the tiles or increasing? the amount of ~viment;

-- establish procedures for guality control of tiles

delivered to the fiells {{nstead of cacinoy tesumgh:

-- improve the quality of the mnrtar ased o join
the tiles (1:2 mx ivsicad of 1:6 mix) ond « s1ablish
procedurcs for quality control of the jointing,

-- establish specifications and procedures for
constructing the minor nerwork ditches by
compacting wet carth cinbankments with snall
vibrating rollers now availablc in India
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10. The bank was informed that the costs of lining
are as follows:-

2
pressed tile (1I'xl'x1") - 17 Rs/m%x
pressed block (2'x1'x2") : 25 Ru:/m
brick lining . 30 Rs/m

Brick linings are the sturdiest and also =suited to the soils of the
pilot arez. Until the standard of tile lining has been improved the
Bank recommends that in the pilot areas the minor network eclow
the 12 ofs level be constructed with brick lining.

11. It was also agreed that percolation tests (pording) would be
carried out on randomly selected lengths of the minor network in order
to measure losses in the existing network and in the network constructed
according tu the new standards.

Monitoring

12. It was agreed that two areas (one in the pilot area and

ane outside the area) would be selected for monitoring water delivery
and agricultural production. Fach area would be divided into three
zones (head, middle and tail) and each zone would be divided into 3
subzones (head, middle and tail). In cach subzone 3 chaks would be
selected for detailed monitoring, making a total of 54 chaks (27 in
and 27 qutside the pilot area).

13, A:tual flows delivered to cach cnak would he monitored
to calculate daily and scasonal deliveries. Cropping patterns,
farmers inputs and yields would also Lo monitored.

14, It was agreed that in the pilot area, ID will conutruct
control and measuring structurcs at all take off puints, so as

to be able o distribute the flows according to predetermined plan,
ID will also establish suitable measuring flumes at the inlet

to the 54 selected chaks,

15, Mr. Henkin discussed with the Agricuitural Faculty

of the £n:nd University and with the "ngincaering Resecarch
Institute in Baroda their possible cooperatiun in the monitoring
program. In line with the above frainework, these agencies
will propose research and monitoring activitics in the pilot area
for review by the ID and the Bank.



-6 -

Distributing Reservoirs

16. Although most of the network in the Morva Pilot
area has alrcady been constructed, the Mission examined
the possibilitics of integrating existing tanks into the system.
Mr. Henkin selected six tanksg (see attached table) and ID
will prepare detailed plans for intcgrating them into the
Morva network to serve 2000 acres of the pilot area. Preli-
minary estimates indicate that they would store about 3-5
days supply and serve the pilot areas by gravity flow,

17. Becausc the construction of the network had been
completed before the Morva Pilot arca had been selected,
many proposed improvements cannot be integrated into the
existing pilot area. It was agreed that an additional pilot
area, where design and construction have not ve started,

is needed for establishing a more advanced watf2r management
program. The main additiony to the system in the new arca
would be an improved layout and design of the minor network
and full integration of distrivution tanks into the system,

For this purpose the Sansoli distributary covering 10, 000
acres was selected. It was agreed thiat 5, 000 acres of this
area will be planned on the basis of a 1'":400' map prepard.d

by ID using sput elevations taken at the corners of survey number
plots {see para 4 above). At the same time the CAD will
prepare a detailed soil survey of the areza.

LS:jn



Cujarat Irrigation Project

( Credit 808-IN )

Water Managemeni Area

Review Mission., Nov, 1980

Tanks to be

Integrated in Morva Block 1

Estimated ©CA

controlled by tank

Confluence of
SM41, & MR 3

Tank Location
1. Morva (1) Tail of SMIIT.
2. Gokulpur Tail of MR 5
3. Murvada
4, Tank 57 Tail MR 3
5. Kharoli Tank Kharoli Sub-
39 division
6. Sarangpur Tail of SMIL
Tank{i)

Supply Sources Storage
m
i4 RySIMIL 40000
MR 5 n, a,

MR

2
=]
[PV

MR 3 n. a.

MR 24; SMIL 400, 000

MR 5 (156 ha)
ML % { 63 ha)

MR 7

SM 41, (135 ha)
MR3 (832 ha)

Area to be designed
Area to be designed
Balancing for main

canal and for 32.000
ha of Norva Svstern




Jrpuary 29, 1681

Mr. H. XK. L. Capoor

Chiaf Secretary

fwvernment of Gujarat
Sachivalaya, Gandhinager 332010
Gujerat State

Dear M. Capoor:
Subject: Gujarat Medium Irrigation Project - AID Losn No. 306-7-223

The above project agreemant was executed hetwcen the Governmant of Indfa
(GOI) amd the tUnfted States Agency for Internationa) Development {AID)
on Auqust 26, 1978. The aqreement Ms a project assistanco completion
date of June 30, 1983, as such we have now reached the mid-point of the
project 1{fe. Our Project Munager has completed a wid-term review of
the project (attached).

We are pleased to note that the Government of Gujsray (GUG) has allocated
sufficient funds to accelerate the implementation of tha planned projects
to assure completion on schadule., However, vur report indfcites that
theare ere & faw serfous shortcomings that are hampering the progress of
the project. Unloss these shortcomings are overcoww {n the neer future,
1t 15 quoestionable whether the Govermoent of Gufarat will be In a position
to utilize a1l of the available funds by the cunmplation dats of the loan.

In brief, our reports indicate that fmnediste action {s required on the
following rattars. (See paces ! and 6 of attached repmt for detafls.)

1. 5taffing vatterans rocowmended Ly Central Water Commission
{CNCY and the lrrfgation Dopartment for each of the 19
projects belng financed dy AlG stwuld be approved and in
place within the next few months. (nless this action is
teken, there will be Tnsufficfent staff to plan, design
and supervise conii=uction of sufficicnt works to utilise
the budueted funds.

o

Certaln stops eare reguired to assure tinproved quality
rontrol for the canul l1infng program, such as providimg
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short workshops for ficld supervisors and contractors, addftional
staff and support for the Quality Control Circle of the Irrigation
Pepartment, and Jdetailed inspection of the 1ining already carried
oyt to fdentify sectfons requiriny repafr or replacenent.

iad

Comiunication between the GOG Irrisaticn Ikpartment and the 500
Agricul tural Departrient needs to he fegroved to assure coapliance
with the agricul tural criteria.

4. Comwunicaticon retecen the (06 Irrigation Departnent and CWC should
be Intensiffed to clear the renaining 14 projects throush the
Appraisal Committee.

5. MNinor distribution networks should be nlanned and designed following
the sunqgastions of consultants, Mr. Shanan and *r. Henkin (Review
Missfon Afde Merwire, November 1900).

we feel that the fmplewentation of the above recomuendations would improve
the quality and speed the conttruction of mediun frrfyation projects in
fujarat. We feel that those reconmendatfons should be brought directly

to your attentfon for, although the solutfons required may nct be complicated,
high level action 1s required to assure theoir rcalization within a workatle
tine frame.

we apprecfate your concarn witii the smooth functioning of the Project and
if you or other officials of GOC need any clarivication or assistance,
our Project Manager 1s available to meet with yuu at your convenfence.

Sincerely yours,
] oo & BT b P 1

Priscilla M. Loughton
Mrector

(C: Mr. Yogesh Chandra«
Mrs. R, M. Shroffx
M. H, G. Shah A
Mr. J. FL Bistryt
1y. Shenkar Iyor
Pr. J. R. Khanna
Hr, C. Perry X
I'rs. R, Stnah.
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