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JI. SUB-PROJECT DZSEFIPTION

A. Genersal

The purpose of this sub-project is to optimize small farmer
access to and income derived from agricultural groundwater in the CTRD 7one
primerily through on-farm irrigetion infrastructure expansion and second-
arily through the diffusion and institutionalization of appropriate on-farm
water management practice. The sub-project involves a combination of
capifal and technical inputs comprising a number of discrete but inter-
related types of interventions. Some of these will be predominantly U.S.-
financed and othkcrs predominently GOT-financed. U.3. resources are
concentrated in those interventions where the Mission is convinced that
the maximum small farmer impact and best economic returns lie. The GOT
inputs are concentrated in the larger scale public irrigation perimeters
where the GOT has already a major stake in both sunk capital and organ-
izational overhead. Below are summarized the major types of interventions
and the primary source of finance:

TOTAL GOT/AID PACKAGE OF CTRD IRRIGATION INTERVENTIONS

Surface infra-
structure for 5
unused deep wells

Major share vdnor share Minor share

GOT_PINANCING >NLY

Rehab. of existing
public perimeters

]
t A.I.D. GOT
TYPE ' Financing Financing
OF ' (a) GOT (o) PLEGO
INTERVENTION ! Appropriated Generations

[}

JOINT FINANCING !
[}

Shallow well 1 Major share Y¥inor share = @~ < - . ..

improvements v

{

Natural soring 1 Fajor share Minor share = 3z~ - @ - oo

development '

]
1
]
'
!
1
[}

----- Major share linor share

New deep well develops =« =« - - - Full share
ment 1

Drainage and small | = = @ =« Full share
dams ‘ '

-—--—-—-------—-r-
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This sub-project paper elaborates the entire package because the A.I.D.-
financed interventions make sense in the context of the overall package.
However, the intervention headings are merked (A.I.D. FINANCING) or (GOT
ONLY) to distinguish those items being proposed for funuing from those
necessary to the project goal, but GOT-financed. Careiul budgetary and
planning reviews have been held with both GOT irrigation and planning
authorities to sort out the lines of financing and establish both U.S,
and GOT priorities. In asddition to the loan financing of infrastructure
development, USAID proposes to grant-finance a small corponent of technical
assistance in water management to insure increased efficiencies of water
use by small farmers.

B. Technicel Interventions

This is a loan and grant activity to be funded over two years,
with implementation and technical asslistance running over a five-year
period. The loan of $4.L million would be used to finance selected
irrigation infrastructure costs at the farm level, primarily by providing
new funds for the existing GOT small farmer medium-term credit channels.
Grant funds (amounting to 3400,000) will cover a series of short-term
technical missions in water management, a very small amount of short-tem
consultancies and $40,000 for commodity costs relating to field tests of
on-farm water management techniques.

The types of irrigation interventions (both A.I.D.-funded and fully GOT-
funded) are described below. Full details are provided in the Feasibility
Report. 1/

1. Improvement of sbout 300 Fxisting Shallow Wells (A4.I.D.-

FINANCING)

a. Tyves of improvements

iell improvements: (1) deepening wells to about 3
meters below the groundwater table; (2) lining to ground level; and (3)
installing either electric or diesel pumpsets.

b. Numbers of wells to be improved

(1) 200 wells in Toussana Delegation (approximately LO
in the Herich sector, 30 in lizira and 60 in Brika); (2) 23 wells in Djedliane,
(9 in Hmeima sector, 14 in Terbah); (3) about 70 wells in Rohia.

1/ Hagen, et al)"Recommendations for Irrigation, Erosion Control and
Dryland Intefventions," July 1978.



¢. =lectrification

Cost considerations favor electrificaticn, where
possible. The distribution of well sites with respect to the grid suggests
that approximately half of the wells can be electrified. This ratio may
improve over the life of the project as the grid is expanded. In all
cases, an engineer of the CTDA will (in accordance with present practice)
specify the motor power and pump capacity rermitted for each well and mske
a determination that the well site is acceptable and will not create
excessive localized drawdown on the aquifer,

2. Installation of sbout 200 New Shallow Wells (..I.D. FINANTING)

a. Number of wells to be constructed

It is estimated that a potential exists for comstructing
205 new shallow wells in the project area, located as follows:

(1) 50 wells in Fousseana, equipped with diesel pumps

(to be located at suitable distances from the existing concentrations at
Brika, Mzira and Herich to avoid local aguifer drawdowns);

(2) L5 wells in the Chaker - Sidi 3'hil sector of Thala,
equipped with electrical pumps;

(3) 70 wells in Djedliane: 10 in Oued Keridb sector;
30 in the Hmeima sector, equipped with electrical pumps; 30 at Terbah,
equipped with diesel pumps;

(4) 40 wells in Rohia.

b. Vho constructs wells

The excavation will be undertaken by each farmer without
using specialized equipment. This comprises his contribution to the in-
vestment. The deepening and lining require speciaelized equipment and
considerable material costs. The A.I.D.-funded credit will permit the
farmer to hire local entrepreneurs to execute this work related to well
lining.

3. Develovment of About 100 Natural Springs (...I.D. FINANCING)

Natural svrings in the project represent small but low-cost
water resourceg, A spring can irrigate 2-3 ha. if effectively utilized. It
can serve two or more families.



. '

a. HNature of soring development

(1) Construction of a concrete tank to conserve over-
night flow and provide a sufficiently strong irrigation stream.

(2) Provision of portable outlet pipes to reduce
seepage losses. )

b. HNumber of springs

.

The number of springs to be developed is as follows:

Delegation Number of Springs
Foussana 27
Thala 5
Djedliene 2
Sbibe 45
Sbheitla 18
Djilma 2
TOTAL: 99

The area irrigated by a spring is comparable to that irrigated by a
shallow well, while the investment involved is much smaller (TD 750 vs.
TD 2600) and the operating costs are nil, Thus the economic benefits ox
spring development is obvious.

4. Development of *NT€e gey Irrigation Perimeters 3ased on Four
Existing Deep Viells (A.I.D. FINANCING)

The opportunity for exploiting unutilized deep wells is
limited to four wells in Foussana and one in Thala delegation. A.I.D.
dollar funding will be limited to the four deep wells in Foussana. GOT
will fund a fifth in Thala.

The four Foussana wells were capped in 1974 in expectation of Central
Tunisia Project funds for their development. The depths of these wells
range from 200 to 500 meters. Their characteristics are as follows:

Designation Discharge (1/s) Irrigable Area (ha)
SF L 50 120
SF 5 50
SF 6 20 30
SF 3 20 60

TOTAL o 20
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The SF perimeter will be planted entirely with fruit trees, which explains
its large area in relation %o the available discharge. The ST L-SF 5
command areas (which form one perimeter) and the SF 6 perimeter are planned
for forage crops and vegetables. U.S. loan funds and PL 480 counterpart
funds will be utilized for investments in pumpsets, reservoirs, canals,
interior roads and levelling. The CTDA Director of Infrastructure and Land
Tenure Affairs will manage this loan component. Investments in tree plant-
ations, stables, livestock, etec.,, will occur under a sub-project scheduled
for development during the first two years of this project.

Since these perimeters are at present dry-farmed (barley) and contain no
fences or residences, the land distribution process is expected to be
straightforward.

With the above A.I.D. and parallel GOT interventions, infrastructure will
be essentially complete with the exception of future levelling which will
be addressed by the GOT (TD 120,000).

5. On-ferm Water i{anagement (..I.D. GRANT FUNDING)

The$roject will make an initiel input of $210,000 into
Technical issistance for water management for the first two years of the zvh-
project. If the evaluation of the first stage is positive, an additional
$190,000 is programmed for the remaining three years of the project life,
Only the first phase TA intervention is described in this paper because the
second element will be Jointly designed by the CTDA and USAID on the badis
of the first two years' experience.

The TA would be provided by the same land grant university contracted for
the drylands project. This university would undertake to support the water
management components with sustained short-term consultants and a con-
tinuity of vroject backstopping in the U.S..

The first element of the water management intervention would be two field
observation and analysis consultancies {2F.: ea.) to observe winter and
sumer irrigation practices on irrigated small farms in Central Tunisia and
review water mansgement policy with the technical staff of the CTD..

On the basis of these two analyses, the contracting university would
formulate with CTD: a program for the next 2k months. This program would
center on controlled field testing of alternative water management systems.
These tests would be designed with the support of the contractor, who
would also make periodic visits to Tunisia to monitor and advise on the
program. At the end of the first year of tests, the contractor would hold
an extensive review with the CTDA technical staff and identify procedures
which can be introduced directly into the CTDA extension program. This

7K
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review would also be the occasion for the redesizn of the second year of
field testing.

The TA intervention provides for $60,000 in short-term applied training
(U.S. or third country) in water management for CTD\ staff to be designed
and managed by the contractor. It also includes $40,000 for the contractor
to procure speclalized commodities for use in the conduct of water manage-
ment field tests.

The CTD: will be the chief implementer of the field testing program since
it is the agency which will have to utilize the results in its extension
system. The contractor's role will be centzred on design and advising,

It is judged best not to specify the precise types of consultancies over
the life of the first funding tranche. It is believed that the contractor
will be in a better position to meke these determinations after conducting
the initial field observations in winter and summer growing seasons of the
79 - 80 crop year.

C. Choice of Flood Irrigation Technology

The Mission has considered a number of alternative techniques
of water delivery in this intervention. Each has advantages and costs.
The decision settled on flood irrigation because although it is the most
"inefficient" in the use of water, it was deemed to be the most efficient
in terms of Central Tunisian costs and reliability.

1. Sprinkler systems eliminated because of:

a. The hizh cost per unit. The yields on these shallow
wells (about one litre per second) limit the size of the cultivated unit,
At the scale possible, the capital costs of the sprinkler systems would be
prohibitive. Sprinkler systems are well known in Tunisia. Some USAID
sprinkler systems from the 1960's are still in evidence and many new
systems are in operation. They are confined, however, to areas like Cad

Bon where high value crops and market economics have favored heavy capital
.investments.

b. Wind problems

Experienced Tunisian irrigation engineers argue that the
high winds in the Central Tunisia region would seriously reduce the effect-
iveness of sprinkler systems.

c. ctxtreme evapo-transoviration rates

The intense solation received by the area and the low
humidity in this semi-arid zone caused the Tunisian irrigation engineers to
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assert that sprinklers would enébnter opverating problems in Central
.Tunisia. Recourse to night-time sprinkling would be limited because this
is the period of most intense desert wind activity.

2. Drip Systems Eliminated because of:

a. Poor fit with the crop mix

Trickle irrigation is generally accepted as being best
suited to permanent tree and vine crops and crops under cover. The present
marketing situation in Central Tunisia favors irrigated forage crops
(lucerne, clover) and vegetables, including potatoes and carrots as well
as summer tomato crops.

b. Vater quality problems:

(1) i%dneral content, The emmitters in drip systems are
easily clogged by precipitates from limestone or iron containing waters.
tineral content of Central Tunisia well water is extreme.

(2) ’Suspended sama and silt. ZIven more severe clogging
problems occur when irrigation water in drip systems carries heavy loads
of suspended silt and sand. The open well, shallow aquifer situation in
this area insures high sediment loads in the water. A day's irrigation often
leaves 40 pounds of mud in the concrete reservoir of a Central Tunisian
shallow well,

c. Avallability and supportability of equioment

Trickle irrigation requires highly precise, difficult-to-
menufacture components, particularly the filters and emitters. The range
of such eguipment on the market is still limited worlidwide and no designs
have been fully field proven and debugged. It is stili a technology in
transition from the experiment station to commercisl a:nlication. Io
drip equipment proven under Central Tunisian conditions is available and
no drip equipment nas dealer and maintenance networks in Tunisia. Major
drip projects in neighboring Libya are stilli in the trial phase.

d. 2bility of the Central Tunisian small farmer to employ
the system

The beneficiaries of the small farmer irrigation inter-
vention are less than a generation away from nomaaism. They have only
partially adapted to the rudiments of settled dryland agriculture, The
Mission and the Tunisian agricultural authorities seriously doubt the
capacity of the majority of these farmers to iastell, operate and maintain
sophisticated irrigation technologies. The typical farmer in this sub-project

q X
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is perhaps 5 kilometers from a farm track and 15 kilometers from an all
weather road. He has no regular access to a fuli-scale market town except
when he makes a day's journey by horse or mule., ZIntrepreneurs do get his
basic farming needs out to him with bough camionette trucks working off the
established roads, but he must wait until they choose to come; he has no
independent means of communication with the city or town. In short, he
cannot aperate a sensitive and complex system which requires expert main-
tenance and support.

Where the selection of flood irrigation is virtually foregone, there are
wide ranges of possible efficiencies within this technique. uch of the
most valuable California cash crop land in the Jaoquin, San Fernando and
Imperial Valleys is flood irrigated. The challenze is to do it right.
Tunisian and FAO irrigation authorities are agreed that the present small
farmer approach to flood irrigation in Central Tunisia could be greatly
improved. The current market relationsnips yielé¢ such a hign return on
even poorly managed irrigated production that the existing irrigating farmer
group has not been forced by market pressure to impraove, The irrigation
sub-project, however, includes $400,000 for technical assistance (short-
term TA, probably mostly in two-month blocks) to {1) identify the rajor
vossibilities for increased efficiencies in sma’l farmer water management;
(2) to design and supervise field tests of improved methods (tests to be
implemented by CTDA staff); and (3) to work with =he CTD. staff in initiat-
ing a water management component to the existin; extension system in Central
Tunisia. The size of tnis T component is modast. By the conclusion of
this project, virtually all the groundwater potential for agriculture will
be exploited. Ilassive investment in irrigation TA is simply not werranted
in the way it might be in an area development program in Fgypt or the

Punjab.

D. :txpected Outputs

.8 noted in a precceding section of the propcsal, results or
outputs may be expected early during the lifle of tine project. Imple-
mentation can start soon aftter authorization of funds. The preparatory
phase is minimal. :iso administrative support and techrnical implementation
requirements are relatively simple. Implementation should be underway
midway of CY 1979.

HULBLY OF POTENTINL

TYPE OF INTSAV NTICH* INTZ2VZITICHS
Improvement of existing shallow wells 300

(deepening,.lining, motors, etc.)

Construction of new shallow wells 205



U328 OF POTENTIAL

TYPi. OF INT-RVENTION¥ INT=RVZNTIONS
Development of naturel springs o0
Development of new irrigstion perimeters 3

with existing deep wells

Improvement of functioning irrigation b
perimeter (TA only)

From the above interventions, it is estimated that aporoximately 1,000 -
1,500 ha. of land will be brought under irrigation, and improved irrigation
(increased water supply per ha.) of an additional 2,000 ha. will result
from improvements to existing perimeters. Roughly 3,000 families will be
benefited. In addition, the improvements in on-farm water management will
have some impact on this same population.

Some off-farm employment will be generated (not too much since most is
family labor); on the order of 200 o 300 additional joos.

Effects on unit yields will be discussed under the "Economic Feasibility"
section of "Project Analyses".

III. SUB-PROJECT SPECIFIC ANALYSES

A. Economic Feasibility

1. Costs and benefits of surface wells

Meld data collected by the ission and review of the availeble
documentation indicated the yields, prices and benefiis from irrigated crops
on small holdings in the project area to be epm oximately as snhown in Table
I (Pege 11). These values are necessarily estimations; thus a range is
given for most yields and prices rather than a single value.

1:iggion observations showed the area irrigated by eech surface well to be
planted approximately as follows:

SUMER CROPS WINTER CROPS
Tomatoes 0.35 ha Carrots :
. Turnips 0.80 na -
Peppers 0.25 ha
* SEE: Higen =t 81, ecp cit Section III, pp . -7 ard Apvpendix A,

teoles A7, AL. | AL and ALS

(X
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SUMMER CROPS WINTLR CROPS

Melon Onions 0.20 ha
Watermelon '
Cucumber Beans
Pumpkin 0.15 ha Peas
., cabbage

Onions 0.10 ha Cauliflower

‘ ' Fennel 0.40 ha
Potatoes (
Malze Barley 0.50 he
Sorghum .
dnor Crops 0.05 ha Alfalfa 0.10 ha

Alfalfa 0.10 ha
TOTAL 1.00 ha TOTAL 2.00 ha

This cropping pattern, with the benefits of different crops as shown in
Table I, 1ndicates that the value added by irrigation (excluding pumping
costs) is approximately 1,300 TD/year per suriace well. This calculated
value agrees with the expectation expressed by farmers to recover the in-
vestment in well and pump in a year or two.

The existing cropping pattern has been retained for purposes of the economic
calculation. In practice, however, the project will encourage the planting
of forage crops (especially alfalfa) on at least 25 percént of the irrigated
area.

The aliernative use of the land (as unimproved =asture) has a very low net
benefit on the order of TD 10/year which is negligible in this context.

The cost of a surface well is taken as 1,500 and of a pump as T S00. Fuel
and lubricants are estizated at TD 70/year, and maintenance at T0 80/year.

To calculate the economic internal rate of return, it was assumed that (1)
the useful life of the well is 30 years and of ae »umpset 10 years; (2)
utilization starts the year the well is constructed; and (3) net benefits
will be 50 percent of steady-state conditions ir he Iirss year; 75 per-
cent in the second year, and 100 per cent “rom tie shird year on. Vith
these assumptions, toe internal rate of returr. un surface wells is 29

ercent. This very favorable rate ig due to the high velue of tne crops
grown Zvegetables and alfalfa) and to the rapid utilization of the
investment.
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TABLE I
YIELD, PRICE AND BENEFIT FROM IRRIGATED CROPS

CROP: Alfalfa  Tomatoes Peppers Onions Melons & Potatoes .Carrots &  Beans " Barley
Hatermelons Turnips = (in pods)

(1) Yield, t/ha. 10-15 15-20 6-10 15-20 14-20 'i-10 8-10 6 2
(2) Price, T/t 60-80 40-50 80-100 40-50 60-70  90-120 Lo 100-120 50
(3) Gross Benefit, TD/ha. .

ha.-(1) X (2 900-120C  600-1000 600-1000  600-2000 840-980 840-1200 20-400 6007530 100
(4) Inputs~(ploughing, .

seed, fertilizer, ete,), .

TD/ha. 80 . 8o-230 80-300 80-110 150 180-360 100-110 80-120 ho
(5) Value added by irriga- - . 7

tion - (3) - (4) 820-1120 520-770  520-700 520-800  690-830 660-840 220-290 520-600 6o
(6) Labor, days/ha. 76 125 154 13 128 18 50 " 60 2l

Sources: "Evaiuation of the Agricultural Potential of Central Tunisia",

University of Missouri-Columbia, fpril 1978, "ponnées Ap:z -l:.conomioues de Base sur la Tunisie

Centrale", CNEA, April 1978; “Vulsarisation Agrlcole dans les Périmétres Jrrigués du Gouvernorat

__B____(_._)__

de Sidi Bou Zid - Rapport No. 4% /?1; - Agro-€conomie”, FAO, April 1977; OMVVH - PPL (Sbiba

I“ission observations.
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The above calcwlation implicit ly assumed the shedow price of the farmer's
labor to equal zero. This assumption influerces “he calculation, and the
use of an alternative value for this shalow pric: weuld lower somewhat the
IRR's. The lission prefers the zero value assumption because the real wage
opportunities are so few in the region as to make the assignment of a shadow
wage problematic at besgl bnt recognizes that it is an srguable assumption.

The total effect of the surface-well sub-project (new wells, improvements
of existing wells and springs) will be an added value of about TD 650,000
annuelly for the region. If this benefit is compared, under the same
assumptions, to the sub-project investment cost of TD 1,460,000 (Table I)
plus the extension costs, the calculation shows that the economic internal
rate of return for the surface-well sub-project as a whole is a respectabie
29 percent.

2. Zconomic Value Added by Labor

The cropping pattern shown above was calculated to require
22k labor days per year for each surface well perimeter. Such labor
requirement is well within the capacity of the family labor force. To
calculate the economic return of labor, it was assumed that the well will
be amortized over 30 years and the pumpset over 10 years at a rate of 10
percent, which approaches the real cost of capital in Tunisia. Under these
conditions:

- Value added (excluding irrigation costs) ™ 1,300

- Operation (TD70) and maintenance (TD80) 150
=  Amortization of well and pump 290
Net Value idded 860

Thus the economic value added by the farmer's use of his land, labor and
management inputs equals about TD 3.840/day.

3. Financial Return to the Farmer

As mentioned before, the farmer will be expected to excavate
his well to the groundwater level. The project will vrovide credit for
deepening, lining, above-surface reservoir when necessary, and numpse?
and pumpset accessories. Credit for these inputs amounts to some TD Log&/
year over a 7 year repayment period. Deducting this amount and the
operation and meintenance costs (TD 150/year) from the value added (TD
1300/year) leaves the farmer a cash income of TD 7h2/year once steady-
state is achieved (third year of operation). This amounts to financial
return of some TD 3.300 per labvor day.

Y
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L., Costs and Benefits of Deep-well Irrigated Perimeters

The project proposes ccastriction of the surface irrigation
gystems necessary to utilize the existing capped deep-wells at SF3 (20 1/s),
sF4 (50 1/8), SF5 (50 1/s), SF6 (20 1/s), and Ein Hdia (30 1/s). Calculation
of the economic benefits of these projects 1s based on the following assump-
tions:

a. The cropping pattern has been assumed to be similar to
the one shown above for surface wells to facilitate comparision. INote,
however, that in the case of the deep-well perimeters, the area lrrigated
in the winter cannot be larger than that irrigated in the summer since it is
limited by the extent of the irrigation system. (in the case of the deep-
well perimeters also, the project will push for expansion of fodder crops.

b. Benefits have been decreased by 10 percent with respect
to Table I to allow for tne fact that deep-well beneficiaries (who are
persons that happen to own land near a deep-well site) typically show
lower yields than surface-well owners (who are a group of self-selected
agricu%tural entrepreneurs, and who also have more control over their water
source).

c. Utilization was assumed to start the year after construction
because of the time necessary for irrigation system construction and land
parcelling.

d. The useful life was taken as 20 years for the borehole
and the irrigation network; 30 years for constructions, and 10 years for
mechanical and hydraulic equipment and for interior roads.

e. Net benefits were assumed to reach 50 percent of steady-
state benefits in the first year; 75 percent in the second yezr, and 100
percent from the third year on.

Based on these assumptions, the value added per hectare (before cénsidering
irrigation costs) will be about TD 900/year. :
1

According to the feasibility studies, the costs of developing the deep wells
at Foussana were, in the beginning of 1978, as follows:

1/ "Création de Périm3tres Irrigués dans le Centre et le Sud Tunisien" -
Périmdtre de Foussana SF4 - Foussana SF5 - Project: "Périm@tre de Foussana
SF3 - Project:"Périm@tre de Foussana 3F6 - Project d' Zxéetuion"; SCIZT/
Tunisie, April 1978.

5%



Irrigated area, ha.
Cost of irrigation system (TD)

Cost per hectare, irrigation
system only (TD)

Cest of well, at current
prices (200 TD/m) (TD)

Depth of borehole(s), m

Total cost (well & irrigation
system) (TD)

Total cost per hectare (TD)

<1k~

62
72,925

1,177
81,000
ko5

153,925
2,483

SF4 & SFS

120
203,192.

1,693

242,000
1,210

153,925
3,710

1,721

41,800

209

95,150
3,069

The largest (120 ha.) perimeter, to be irrigated by wells SF4 and SF5,

hasg the highest per hectare cost owing to the very deep borezholes.

If

for this perimeter the well is regarded as a (literally) sunk cost, and
the value added by irrigation is compared only with the additional in-

vestments required to construct the water distribution system, these

investments show the satisfactory internal rate of return of 29 percent.

The other perimeters, which have lower per~hectare costs, will show
correspondingly higher returns.

These deep wells have been unutilized since 1975.

If the cost of drilling

the very deep (average 605 m) SF4 and SF5 wells is actualized, at present
prices, and added to the perimeter development costs, the analysis still

shows a passable internal rate of return of 11.5 percent.

If the ST4/SF5

verimeter were constructed within 2 years of drilling the wells, as is
usually the case, the project would have shown an internal rate of return

of 13 percent.

The above figures point to the conclusion that:

(1) Constructing the distribution systems for existing wells (which may be
regarded as a sunk cost) is an economically attractive proposition, with
rates of return of 29 percent or higher, and may be recommended for USAID

financing.

(2) The drilling of new deep wells and construction of their irrigation
systems is economically acceptable, with internal rates of return of 13
percent or above, but much less attractive than the creation of new surface

wells, which shows a rate of return of 39 percent.*

* A.I1.D. funding will be used for the latter (39 percent) inter-
?e the GOT plans to fund new deep wells despite

ventions, whi

the lower (13 percent) return.
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It might be noted that the present designs of thne d%;tribution systems

are deluxe models (at the insistencg of Génie Rursl). '

. . ) : : Thus,
in the case o. >ré, eliminaviun of the surface reservoir (4 hours storage
capacity) will reduce the distribution sy3tem cost fror 1721 TD/ha to 915
TD/ha, i.e., by 42 percent. In the case of SF3, elimination of the surface
reservoir will diminish per hectere cost by 29 percent., Replacesent of
the buried PVC pipe systems desigted for these projects oy prefabricated
elevated canals, such as those widely used throughout Tunisia on existing
projects, can further reduce distribution system costs by about 10 percent,

Operatior and meintenance costs are calculated at 0,123 TD/m3 for the
SF4/ST'5 perimeter and at 0,00%3 TD/m3 for the SF6 perimeter, i,e., two
to three times higher than the water duty of 0,004 TD/m3 cnarged to the
irrigators. Thus the operation of these projects will imply continuous
subsidies (as is tle case for most public irrigation projects anywhere).

The financial return to the farmer at the above water duty amounts to
about TD 3507ha/year. The cropping pattern assumed requires labor input
of 170 days/na/year, thus showing a financial return of TD 5,000 per labor
day,

B, Social Soundness Analysis

(See revelant section on this subject in the project paper,)

C. Technical Feasibility
A technical assessment of eech of the proposed A.I.D. interventions
has been made by the Missouri Assessment Team. Their detailed findings
are contained in the "Recommendations for Irrigation, Erosion and Dryland
Interventions", July 1978.

The technical findings of the Missouri assessment are summarized below:

- Zhreatic Aquifer in the Project Area

The aquifers in the project ares have been sufficiently studied
to warrant the proposed interventions., On the tssis of tae Missouri study,
development of new wells in the Djilma delegation have been eliminated from
the original proposal.

= Condition of the Deep wells

The four deep wells which will be augmented witn A,I,D, funding of
surface infrastructure are sound, Their yields have been verified and are
adequate to cultivate the lands proposed for inclusion within tneir peri-
meters.

* USAID will review the final designs and fund only up to tae level
necessary for a sound, efficient structure. ’

(1Y
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Salinity and Drainage Frollems

The report finds that "salinity and drainege problems do not
seem to be a significant constraint to the develoovumunt of a well-irrigation
program, thanks to a good water auaiity ané to the adeguate slopes at the
well sites? Only in Rohia were some saline sites .eported aml these have
oven to be the result of a recently built watercourse barrier which has
raised groundwater levels in the area. No such dems sre projected in any
of the A.I.D. well sites.

D, Administrative Feasibility

(See relevant section in the project paper ani following details.)
1. Public Irrigated Perimeter

The CTDA, when established in Xasserine, will absorb the
present regional office of the OMVVM for Kasserine Governorate and, there-
fore, will innerit a qualified and exparienced staff wiich can provide
direct supervision over the developmcnt o the three per:ueters for tae
four existing deep wells in Foussana. The actual work will be performed
by public enterprises (e.g., Regie des Terrassemenis for land levelling,
if needed) and/or private enterprises (for construction of the irrigation

netowrk). Bid packages for the three perimeters have already veen completed.

2. Surface “ells

The CTDA will recruit personnel specifically for the purpose
of assisting the small farmers in obtaining credit for construction and
improvement of surface wells, Concurrently, other CTD: staff members will
be working with the "Délégués” in each delegation to accelerate the dist-..
ribution of certificates of posseszion to farmers. We expect the two
proposed CTDA interventions to accelerate credit utilization by small
farmers. It should be noted that farmers who have obtained credit for
surface wells heretofore have been successful in increasing their income
and have not experienced difficulties in reimbursing loans.

3. Springs
No problem is anticipate!l inasmucn as tnese interventions will
be grant-financed. Since only a few families will use the water from each
spring, there should be no serious water allocation problem.

4, On-Ferm ater !‘anagement

The CTDA extension staff will be responsible for assisting

small farmers in improving the use of irrigation water, with U.5, short-term

technical assistance. while the OMVV)’ staff already in Dlace in Kasserine
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FINANCISL PLAT

(000 _U.S. DOLL.3§)

P—

_U.5, COMPOMTNT (Loan & Srant)

Loan

Surface well improvements
Natural sorings development
Small scale PIP development
Grant (“ater ‘anagement T:A)
Short-term consultant services

Short-term participant training
Project commodities for field tests

GOT CO!PENT

Aopropriated unds

rxisting PI? rehabilitastion**
HJew deep well development
Drainage and small dams

L 480, Title I Countervart Tunds

PIP development*
PIP rehabilitation*

PAWECT TOTAL

#

A% Sbiba, Thala and Djilma

Y 1079
2,710

2,500

1,400
100
1,000

210
160

30
20

5,760

Around existing unutilized deep wells

Ty 1030  FY 198 fotel
- 2,090 4,800

- 1,900 4,400

- 1,800 3,200

- 100 200

- - 1,000

- 190 L0o

- 140 300

- 30 60
- 20 ' ""0
50 - 3,100
50 - 2,500

- - ls 750
50 550
- - 200

- - 500

- - 200

- - - koo
_50_ 2,090 7,900

9\
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V. ' . IMPLAENTATION PL'N

A, U.3, Yonitoring Pesponsibility

(%ee "dministrative Feasibility - Implementatiod Plan in
Project Paper) :

B. 50T ‘onitoring Responsibility

(See Administrative Feasibility - Implementation Plan in
Project Paper) '

C. Implementation Fesponsibilities

The CTDA will be responsible for overall irmplementation of
the sub-project including:

1. Public Irrigated Perimeters and 3prings

The CTOA will contract with Tunisia vrivzte entérorise for
the construction of irrigation systems. It will be responsible for
monitoring work in progress and disbursing funds to the contractors.

Prior to initiation of construction, the CTDA will obtein assistance from
the Land Reform Lgency and tle Delegue of the Delegation concerned in
resolving any land titling or distribution orcblems within the areas to
be assisted.

“aintenance of such structures, and dams, roads, wells or related facilitie
will be the responsibility of the CIDA.

2. Surface . ells

As noted esrlier, the same credit terms, conditions and
mrocedures applicable to medium-term loans under the Small Zarmer Super-
vised Credit Project {36L-0302) will epply to the credit portions of tais
sub-project. There are certain special aspects, hcwever2 related to tnis
sub-project. Tney include:

a. The 2T . will be responsible for tecanical manaremernt of
this sub-project (instead of the Director of ‘gricultural Production of the
tinistry of ‘griculture).

b. The CTDA will replace the inistry of ’‘griculture on
"locel credit cormittees”.

c. The 27J:\ will assist local farmers in preparing loan
apolications, in processing loans through "local credit cormmittees”, and
in certifying vouchers for equipment, materials, and for services proviled

S,
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to farmers/borrowers - presented by the suppliers for payment.
d. Special procedures (See .nne€xR sop ecredit documertati-r.)

Similerly, as in the case of vpublic irrigation perimeters,
all problems associated with land titling, etc., will be settled with the
help of the CTD: prior to initiation of individual well developments or
improvements.

The National Bank of Tunisia {(3IT) will be resvonsible for tne financial
management of the credit. This will consist primarily of making reimburse-
ment to suppliers for equivment, materials, and services provided to
borrovers, and collection of loan interest and repeyment of principal.

Criteria for selection of vorrowers will be: first come, first serve;
one well per farmer; and a certificate of possession.

*11 loans will be dependent upon engineering certification, to be proviieé
tarough CTD.., attesting that the establishment of an individual well will
not result in local or general aquifer exhaustion.

3. Technical .'ssistance

The CTD.' will contract with a single U.l. university for
advisory and training services under both this sub-project and the “ryland
Farming Systems sub-proect (see Section II,2,6 on Farm !‘anagement for
details).

4. Supporting Zervices for Project “mplementation

a, Deevening and lininz of shallow wells will be carried
out by con:ractors already establisned in tne area and/or those new con-
tractors which will be developed with assistance of the non-agricultural
enterorises section of 2..7DZ.

b. Clupply, maintenance and repair of pwmp sets for shallow
wells will be carried out by small merchants who will be assisted by the
non-agricultural enterprises section of DARDS,

D. Imolementation Scnedule

(3ee Project Paper)
I, JWALUATZION DA
{5ee Project Paper)
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VIiI. CONDITIONS, COVENANTS, AND NEGOTIATING STATUS

(See also the Conditions and Covenants Section of
the Project Paper).

Conditions Precedent

A. Technical Assistance

Before any disbursement can be made for technical
services, a contract acceptable to A.I.D. must be signed
between the GOT and a U.S. land/grant institution for the
provision of such services.

B. Disbursement of Funds for Public Irrigated

Perimeters and/or Springs

1. As a condition precedent to financing public
irrigated perimeters or springs, A.I.D. shall approve the
construction contract for each perimeter and the general
contract format that the CTDA will be using for spring site
construction.

2. As a condition precedent to disbursement of
funds for construction of public irrigated perimeters, the
CTDA will provide satisfactory evidence that all farmers in
the perimeters have a clear legal right (certificates of
possession or title deeds) to the land they occupy and that
acceptable number of beneficiaries will be served by each
perimeter.

C. Financing Small-Farmer Credit for Surface Wells

The following conditions must be met before dis-
bursements can be made under the small farmer credit com-
ponent of this sub-project:

1. An agreement must be in effect between the
CTDA and the BNT regarding the responsibilities of each
party and the procedures to be followed in implementing
the credit portion of the sub-project.
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2. The CTDA must furnish satisfactory evidence
that an adequate number of credit agents, extension agents,
and engineers qualified to make engineering certifications
of loan applications are assigned to work in the areas
covered by the surface wells portion or this sub-project.

covenants

A. The GOT agrees to operate and maintain in good
working condition all public irrigated facilities financed
under this sub-project for a period of no less than 10 years.,

B. GOT agrees that small farmers operating private
irrigation wells shall be provided inputs and advisory
services routinely made available to farmers on public
irrigated perimeters.
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JRRIGATION LOG FRAME

ANIFX A

PURPOSE

EOPS & MEASURES

MEANS OF VERIFICATION

ASSUMPTIONS

Optimize Small~Faraer
access to er.d income
derived from agricul-
tural groundwater in
the CTRD region prina-
rily through infras-

tructural expansion

!

11. Total utilization of
legricultural groundwsa.er
Iresources with optimal
Ibeneficiary spread to
laboul. 3,500 small
1farmers

|

and secondarily,throught

diffusion a..d insti-

tulonalizat? 'n of rele-~}

vant water management

practices,

12. Optimization of
fagricultural groumd-
fwater access by
fcapital and technical
lintervention:

fa., Capital:

[ ~Shallow wells

improved:600
households

=Shallow wells new
construction: 225
households

-Natural Springs
development :250
households

=New Irrigation

210 households

Perimeter development:

a., Target as percentagel
of potential small- |
farmer irrigation !
beneficiaries in thel
reglon: 100% !

!

b. Target as’percentagel
of total farm house-|
holds in region:11% 1

Be Capit&l H

- Target as percent-
age of households
served by all
capital interven-
tions 469

- Target as percent-
age of households
served by all
capital interven-
tions 184

~ Target as percent-
age of households
served by all
capital interven-
tions: 19%

- Target as percent-
age of households
served by all
capital intervent-
ions: 17%

Base-line studies
Sample Surveys
CTDA Information
Systenm

1. Agricultural prices
will continue to provid
incentives for those
small-holders who inves:
in private irrigation
development,

2 The Certifica £
Possession accre ng
system for small-holder:
will be speeded in it's
operations through CTDA
interventions and
Delegue support.

3. The system of small
farmer credit assistanc:
already developed by AT
with the GOT can be
followed, in terms of
procedures,also in this

project.

4. The CTDA will be
able to assign sp
staff for purposes of
effectively handling
infrastructure and wate:
use technical assistanc:
inputs.

1
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PURPOSE

MEANS OF VERIFICATION

ASSUMPTIONS

!
! EOPS & MFASURES
{

b Technical Assistance: b,

~-Improved water
management practices
on small farms with
privately owncd
irrigation:

1

{

1

1

1

1

1

|

! -Improuved water

1 nanagcuent practices
! by small--farmers

! on public ir)igation
! perimeters

|

|

1

1

1

1

~Improved whole system

water management on
public irrigation
perimeters

13. Income Changes

la. Major incoume changes re-

! sulting both from new
entry into irrigated
farming and improved
water management

1

1

1

1

b, Incremental income
1 changes resulling
1 from technical

! improvements in

i On-farm water

! management :

$ (no capital input)
1
1

Technical Assistance:

~Full adopters - 40O

~Partial adopters -
1,100

-Full. adopters - 40O
=Partial adopters -

1
!
1
]
!
!
1
!
!
!
!
!
!
1,800 1
1
1
!

-Major lmprovements ={

hy 1
«Minor improvements -1
10 1

1
1
Per Capita Income 1
gains in the 5094 to !
300% range for 1,3001
households

Per Capita income
gains in the 5% to
25% range for 2,200
households

D W U CED WP GNR UD WY G GED GER Sem

CTo: information
sy:uem

CTDA information
system

Sample Surveys
CTD\ "information
system

5. The CTDA can effec-
tively engage and super-
vise private contractors
for irrigated infras-
tructure development,

6. The limited amount
of U.8, technical assis~
tance provided for ‘er
use management impr -
ment will be sufflcient
to encourage the CTDA
to go forward effective-
ly with training and
extension work concer-
ning this suvbject.

Te Effective CTDA-
operated systems of
information flow and
analysis can be devel-
oped in order to ade-
quately measure changes,

8. Water practices and
management systems
sultable to on~farm
water applications in
the CTRD region can be
developed and adequately
tested during the

first year of this
project.
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PURPOSE

EOPS & MEFASURES

1 ?
IMEANS OF VERIPICATION
! 1

ASSUMPTIONS

h. CTDA organization,
staff, and procedures
effectively assisting'
technology diffusion
among 3,500 farmers
in 8 pelegations

E Mn B S e G D EB owme® e em
'
f

15. Farmers in 1983
lusing water with
Isubstantially increased
!efficiency over 1979
!base-1line.

!

~Ratio of farmers

served by CTRD extensiold records

staff with water mana-
gement training, per
delegation 1/340

-Ratio of Ingenieur
Adjoint and Adjoint
Technique to 11 shal-
low well and natural
spring sectors (20/60
wells or springs per
sector) is 1 Ingenteur
Adjoint or 1 Adjoint
Technique/sector.

-Measured increase in
number of effective
advisory contacts con-
cerning water use prac-
tices between farmers
and trained extension
staff

-For a given well,
yields in liters/
seconds showing an
increase in any two
of the following:
* Area cultivated
under irrigation
* Net annual yield
per unil cultivated
area .
¥ Cropping intensity

!
! CTDA management

! CTDA information
! systems

! Special Studies

f Special measures
developed by
technical assis-
tance contractor

1
1
1
!
1
1
!
1
1
1
1
!
1
1
1
1
1
1
1
1
!
1
1 1
1 1
1 1
{ Technical measures |
! introduced by 1
! technical assistan-|
! ce contractor CTDA |
! information system |
1
1
1

9. Effective, French-spea-
king, technically qualified
American short-term techni-
cal assistance can be
steadily accessed in terms
of CTDA-defined needs

conce ning water use
practices and water
management,
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b

1
MEANS OF VERIFICATION |  ASSUMPTIONS
!

! !
OUTPUTS 1 EOPS & MEASURES !
! !
A. Loan ] | !

1. Develo;unent/:lmprove- 1 A, Loan | 1l. Adequate technical
ment small-farmer ! ! feriteria for approval
irrigation infrastructure a. Improved shallow wells 300 | Records of loans land development of sites
according Lo cpst- 1 ! site surveys {will obtain early
effectivenes.: criteria | b. New shallow wells 200 | Records of CTDA lagreement as between'
appropriate to CTRD areal 1 ICTDA and AID.

1 ¢. Developed natural springs 9 1 1

! 1 12, Current estimates on

1 d. Development new irrigation 1 lcosts of infrastruclase

| perimeters 3 1 l1development are not:

1 1 Ibadly skewed during the
2. Small ferwners ! a. Electrical puwy sets at ! BNT records Ifirst three years by
asaisted through capital] TD 1,250/well (est,) 145 | sites surveys 1supply or inflationery
support for irrigation | ! CTDA information 1factors,
development ! b. Diesel motor pump sets at ! system !

! 1D 800/well (est.) sh 13. Adequate numbers of

1 1 Iprivate contractors will

1 ¢. Lining and deepening shallow 1 I1be involved so as to

! wells at TD 1,500/well (est.) 293 | tinsure timely performance

! ! Iin meeting infrastructure

1 d. 8mall improvements in wells . ] linstalling targets,

! at 1D 400/well (est.) 200 !

! 1 th, BSuitably qualified

| e. Infrastructure for natural H ICTDA engineers can be

$ spring sites at TD 750/site 1 tquickly assembled ao as

! (est.) 99 1 ito insure timely centihfi-

| 1 ) ication of the proposww
3. Development of new ! Deep well new irrigation perimeters ! CTDA records lconstruction and environ-
oubRic irrigated ! in Foussana at TD 100,000 each b deep Imental specifications/
serimeter facilities ! (average) wells in | leffects of each

| 3 provin-| jintervention.

1 ces 1 1



OUTPUTS

EOPS & MEASURES

MEANS OF VERIFICATION

ASSUMPTIONS

3, Technical Assistance:

l. CTDhA extension staff |
trained in water manage-1
nent practices by CTDA |
trainers

2, Engineors, technl-
xians, trained speclally
in water management
practices

3. Waler management
practices appropriate
to some of the needs
>f the CTDA area
ieveloped and tested

Y. Extensicn of water
ranagement practices
astablished as an
sperative function of
the CThA,.

5. Basis laid for more
rigorous expansion of
Jater management
aractices farmecr-trainin
2y CTDA after 1981,

CTDA staff in each of 8

delegations - 100

CTDA staff in each of 8
delegations and headguaiters
staff

A distinct number of different
kinds of practices field-tested,
costed, and used for training '
or’ CTDA staff

Staff trained, assigument and procedural
systems operative, and measures of
efficiency in contact and advisory

work installed.

Data assembled showing increased
efficiencies of farmers attainable
with improved water use as advised/
assisted by CIDA

1{Technical assistance
tcontractor=-provided
icriteria and measures.

CTDA information
sybtem

CTDA records on
training/staffing

CTDA infarmation
system

Packages and practices
recorded

CTDA records
CTDA steff assignments |
CTDA budget allocations!

5. CTDA engineer

and water use extension
staff sufficlently
mobile so as to effec-
tively reach farmers.

6. CTDA, at a policy
level, becomes
increasingly convinc’
of the value of imprdve€d
water use practices and
management on small
farmer private irrigated
fields.

7. Effective means

can be found to foster
improved water use
practices and management
on public irrigation
perimeters.
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INPUTS 1 EOFB & MEASURES MEANS OF VERIFICATION ASSUMPTIONS
' » L
U.S. GRANT ! Loan Agreements and 1. The necessary Loan
i Project Agreements Agreements and Project
a, Equipment 1 Agreements will be
Small-scale 1 Records of Disbursementd negotiated on schedule,

technical equip- |
meut for on-farm |
waler menagement |
experiments

b. Technical
Asslstunce
Short-term
consulting servi-
ces

¢. Participant
Training
Short-term
LOAN

a. Burface Well
Improvements

b. Natural Springs
Development

c. Deep well
development

2, gor

Rehabilitation of
existing perimeters

New deep well
development

Drainage and small
dams

D e ap GD Ep D ED D GD G D D GD D ED GD GD G VD GD Gb f Gb LB gy GD GD GD M GD s GD e

$300,000

60,000
»000

$3,200,000
200,000
1,000,000

$ 1,400,000

$1,750,000
550,000

GOT budget allocations
and disbursements

CTDA recerds

CcvA information
syatem

2. CTDA will come into
effective operation y
early in the life o e
project.

3. Systems of farmer
loans, site selection,
private contracting,

and provision of technicd
assistance will become
operational during the
first six months of the

project,

4. GOT investments in
improving agricultural
water resources and use
in the CTRD area will
expand at some reasdilable
level.



