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1.1 The J.G. White Corporation Staff

Periods of Haitian assignments

Project lieanager

Topographer

So0il Scientist Agronomist

falter D, Cameron
Arrived 7 November 1975 to
31 Januvary 1978
27 man months

Josenh Argo
Arrived 21 November 1975 to
1 Jonuery 1976

critical illness

1 man month

Dr. Russell 0Odell

Irrigation Engineer

‘Topographer
gonstruction Engineecr

Agricultural Economist

Arrived 2 December 1975 to
2 April 1976

4 man months

Henry Gembeala

Arrived 16 Januuary 1976 to
11 January 1977

12 man nionths

Thomas Ryan

Arrived 4 March 1976 to
8 December 1976
10 man months

Dr. R.J. Mutti
Arrived 6 larch 1976 to
30 July 1976
6 man months




Extensionist-Sociologist Clarence E., Burgett, Jr.
" Arrived 6 March 1976 to

15 January 1978
22 man months

Geohydrologist Dr. Roger Pecbles
Arrived 1 April 1976 to

31 August 1976
5 man months

Construction Engineer Anthony Vassilaros
Arrived 2 February 1977 to
30 April 1977
3 man months

Irrigation Engineer Warren Leatham
Arrived 2 February 1977 to
30 April 1977
;; man months

Construction Engineer Edward Jorgensen
Arrived 17 May 1977 to
31 January 1978
8.5 man months

Irrigation Engineer Paul Holm
Arrived 17 May 1977 to
15 Auvgust 1977
3 man months




HAITIAN GSTATFF

. Design Engineer

Liaison (Paup)

TLiaison (Jcan Rabel)

Office Manager (Paup)

Lionel Estime

Employed 1 May 1977 to 31
31 January 1978
9 man months

Ricot Jean

Employed 1 May 1977 to
31 January 1978
9 man months

Mme Narie Madeleine Price-lars

TOTALS

1.11 Contract Requirements

Employed 15 November 1975 to
31 January 1978
26.5 man month

104.5 man months
U.S. staff

44.5 man months
senior Haitian staff

8.5 man months

home office support

The total number of man months under the one year contract
was 52 of which at least 24 man-months should represent

long-term assignments in the fields of project management
and engineering for irrigation and drainage. The re-

maining 28 or less man-months will be for shorter term

assignments by specialists.
3.5 man-months of home offi
be provided.

In addition approximately
ce professional support should
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1.13

The above averages out at 4 expatriates for 26 project
months in the field.

With the first year having 60 man months and ihe re-—
maining 15 months 44.5 man months.



{
1.2 CONTRACT HISTORY

On October 22, 1975, The Agency for International Deve-
lopment, Vashington D.C. entered into a one year contract
with The J.G. White Engineering Corporation for engi-
neering services in comnection with three assigned tasks

in Haiti.

Task A Dubreuil Irrigation System Rehabilitation:
To cdvise and assist the Dubreuil Project lManager
in the implementacvion of the engineering report
precared by Enginecering Concultants, Inc., and the
Tormation of an operating Dubreuil Irrigation
District.

Task B 1l.- Feasibility study, Jean Rabel; preliminary
study end plan for rehabilitation of the Jean

Rabel irrigation system.

2.- If feasible: the rehabilitation of the Jean
Rabel system, with the contractor to zdvise and

assist the Jean Rabel Project ilencger.

Task C rPre-feasibility reoort identifying at least 6CO00
hectares of irrigavle laid within neglected irri-
gation systems needing rchatilitation. The areas
to be screened from a list of vriority projects
provided to The J.G. White Engineering Cornoration

Trom USAID and the Government of Haiti.

During orientation sessions at AID/WASH, the J.G. White
Project Maneger was informed that'Task A of the project;
the Dubreuil Irrigation System Rehabilitation was to be
held in abeyance until further instructions. The balance
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of the contract work was to proceed under the assumption
that this portion, Task A, might be excluded from the
contract. Thus Task B, Jean Rabel feasibility study
became the primary assignment and Task C secondary.

This changed condition recquired a completely new con-
cept of project scheduling, base of operations and

timing of personnel arrivals.

By the first week of January 1976 the J.G. White team
had established a staff house :n Jcean Rabel and had
started field work for hnth Tesk B &nd Task C.

Late in Jenuary 1976, notice was rcceived from USAID/
\{ASH rescinding the “"hcld order" on the Dubrevil Irri-
gation System Rehabilitation, however USAID/H recom-
mended delaying the start until the Task B and Task C
reports were well under-way. As.only one vehicle at
this time was available for the entire team,activities

had to be planmned around its availability.

In April 1976 additional vehicles were reccived per-
mitting team activities to be divided among the Task B
and Task C projects. USAID/H also agrced at this time
to start the Dubreuil project. Kajor requirements
before actual work can start are, official authorization,
with notification by the Ministry of Agriculture to Les
Cayes field level personnel, furding of project, tools
and assigament of counter-part personnel. In addition
an information progran to reach all the formers of the

area is urgently required.



At a meeting in May 1976, Mr. Leroy Rasmussen ADO -~
USAID/H pointed out that AID was taking a new look at
the agricultural extension secrvices and sociological
patterns of Haiti. It was emphasized that J.G. White
must necessarily follow AID procedures. Plans are
underway to combine conservation, new technologies,
improved agricultural practices and agricultural credit
in watershed areas. It was reiterated that : J.G. VWhite
report immgdiately to AID/H any road-blocks encountered,
the J.G. White effort could be considecred as a testing
mechanism possibly serving as the forerunner for ex-

parided dcvelopment programs of similar nature.

The Task C report was completed and copies distributed

as reguired.

In June 1976 the sum of $20,000 was transferred from
USAID/H funds to the Dubreuil Irfigation account at the
bank in Les Cayes. This is the first funding for re-
habilitation work for Dubreuil. By the end of June 1976,
the first personnel were assigned to the Dubreuil pro-
ject by DARNDR, with instructions to report to the pro-
ject during the first week of July. Ldditional funds,
$100,000 from G.0.H., and DARHDR persomnel arrived in
Les Cayes during the first week of August. Actual
physical rehabilitation work on the Dubrecuil Irrigation
System started on 12 August 1976.

The Jean Rabel Fcasibility Study (Task B) was completed
in August 1976 and copies distributed as required.



Also during August 1976 a plan of work for Dubreuil

was developed with the cooperation and assistance of
DARNDR personnel. This plan was further refined and
finalized in Septémber, with actual work starting 20 Sept.

A partvicular effort was made by J.G. White cngincers
to maintain a low profile at the projects with advice
and suggestions to DARNDR personnel being converted by
them into orders for construction crews.

The J.G. White contract with USAID reached it's ter-
minal date on 31 November 1976 and was extended by 3
months to 28 February 1977.

By liarch 1977 the Jean Rabel Feasibility Study had
been reviewed and approved by both DARNDR and USAID
with instructions to J.G. White {o proceed in orgae-
nizing for the rehabilitation of the system. The
transfer of $60,000 cstablisticd és the first working
- funds was delayed by G.0.H. administrative rrovlens.
However at a meeting of DARNDR and J.G. White staff
it was decided to officially start the project as of
23 liarch 1977.

The Wnite contract was extended by 3 months 1o the

end of June 1977. Difficulty was encountered by J.G.
White in obtaining and maintaining competent personnel
in Haiti for short-term assignment. For the greater
part, original team members holding one ycar or less
assignments had completed their individual contracts
and had accepted work in other areas. With only 3



month work-contracts available, recruited nersonnel
were actively searching long-term contracts else-
where and were inclined to consider the assignment to
Haiti in terms of rest and vacation.

Agronome Gerard Nozine in April apnointed Agronome
Jean Eric Rene as project menager at Jean Rabel.
Unfortunately operational funds had not as yet been
transferrea so that construction was again delayed.

Arrangement were made in May 1977 for monthly trans-
fers of $2,000 to Port—-de-Paix as operational funds
for Jean Rabel. These monies egre drawm against the
$60,000 originally allotted to the project. The sum
of $2,000 is completely inadequate as the monthly
cstimate prepared and submitted to DARNDR indicated

a minimum of $6,000 per month will be required for the
Tirst 3 wmonths and thereafter increaced to $10,000 per

month.

At the end of Ilay, the J.G. White contract was extended

for 3 months.

On 6 June 1977 project activity actually started at
Jean Rabel with nlanning and coordination of future
work by Agronome Nozine, his staff and J.G. VWhite

personnel.

At Dubreuil both design and construction work continued
to fall seriously behind schedule due to the constant
shortages of funds and DARNDR personnel. The original
funding of $120,000 had been exvended and in July only



$5,000 was %ransferred to meet the normal $15,000
monthly operating expehses. Jean Rabel received
$2,000 to fund the anticipated $6,000 cash flow.
After a visit by DARNDR personnel to the proposed
diversion structure site at Jean Rébel, it was uni-
laterally decided by DARNDR to suspend all work at
Jean Rabel until otvher sites had been evaluated.

The J.G. Vhite contract was extended to 31 December
1977.

1.22 J.G. White engineers recommended that other work at Jean

1.23

Rabel in connection with the irrigetion system could profi-
tably continue as most portions of the system would ﬁot be
effected by aiy proposed minor relocations of the ai-
version structure. Access roads, culverts, flumes,

vlus several kilometers of secondary canals could be
constructed. The decision never-the-less was made

by DARNDR not to proceed with eny work until the final
location of the diversion struction was determnined.

The latter part of August $30,C00 was transferred to

the Dubreuil accouﬁt, after paying outstanding invoices
and delayed worker-wages $17,904.32 remained. Projections
vassed to DARNDR pointed out that operating funds will

run out shortly after 1 October 1977. A chart showing
cash flow projections for Dubreuil and Jean Rabel was

also presented. The chart is included in the Dubreuil

section of this report.

Jean Rabel remained at a stand-still from September 1977
until 31 January 197C as first, diversion dam site location
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1.24

1.25

\
was not finalized, then DARNDR personnel and operating
fund were not available., J.G. White maintained during
this time a construction engincer resident in Jean
Rabel should DARNDR wish at a moment's notice, to re-

sume vork.

This construction engineer made his time and skills
available to the Jean Rabel community and assisted
the people in rebuilding the municipal spring capi-

tation and pipeline.

From Sentember 1977 through January 1978 the Dubreuil
nroject continued to operate at something less the

25% of the nlanned progress rate due in the most part

~to the two cronic shortages: opnerating funds and

DARNDR personnel.

On 31 January 1978 the J.G. White contract with USAID
was terminated and team members returned to the New.

York office of the company.

A calendar of critical events follows:



1.3 CALENDAR OF CRITICAL EVENIS

22 October 1975 USAID - J.G. White contract signed
7 November 1975 J.G. White personnel arrive in Haiti
12 Jenuary 1976 Full J.G. White contract team in field

Staff-house in Jean Rabel operating
30 June 1976 TASK C report submitted to USAID/H

30 June 1976 $20,000 USAID funds transferred to
Dubreuil account

8 August 1976 Oral authorization from USAID to
proceed on Dubreuil rehabilitation

12 August 1976 Official start of construction at
Dubreuil

2 September 1976 TASK B report submitted to USAID

20 September 1976 Written authorization to proceed on
Dubreuil rehabilitation reeeived

26 October 1976 $100,000 transferred by G.0.H. to
Dubreuil account at Les Cayes

31 November 1976 . J.G. White original contract ends,
USAID extends for 3 months



20 January 1977

28 February 1977

23 ° March 1977

5 May 1977

31 May 1977

31 August 1977

30 November 1977

31 December 1977

31 January 1978

Authorization to proceed with the
Jean Rabel project.

J.G. White contract extension ends,
extended additional 3 months

DARNDR personnel arrive at Jean Rabel.
Immediate start on farmer organization

and motivation

Pirst transfer of $2,000 in operating
funds for Jean Rabel received

J.G, White contract extension ends,
extended additional 3 months

White contract extended 3 months

White contract extended 1 month

White contract extended 1 month

The J.G., White -~ USAID contract
terminated



14

1l.41

1.42

1.43

PROBLEMS, JINERAL

Two major problems plagued both construction projects

but were particularly critical at Dubreuil.

First and foremost was a shortage of operating funds,
a gross under-estimation of the monies required to

enable the projects to operate smoothly.

Construction planning is usually completed months in
advance of actual implementation. Plans are made for
the most economical method and direction (critical
vath) a project should take. These nlans are always
based on the assumption that sufficient and regular
funding will be available. Any interruption of the
cash flow or a lessening of the amount available re-
quires changes in planning -- always expensive in time
and money, and when continuous, distructive to project

morale.

The second, and interlocking with the above problem,
was the serious shortage of technical personnel assigned
to the projects by DARNDR.

For the starting month or two at Dubreuil and at Jean
Rapel personnel furnished to the projects by DARNDR
have been excited by the new concept of having the
farmer build, operate and maintain his irrigation sys-
tem. Unfortunately this enthusiasm erodes rapidly when
salaries and supplement payments are delayed. The
assigned personnel became far more intercsted in re-
turning to Damien to investigate the delays in payments
than in the progress of project.
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The additional fact that Haitian technicians of equal
educational background and abilities are working on
various public works projects in the area and receiving
salaries double or triple that of DARNDR people defi-

nately lessens project committment.

fthen the various G.0.,H. ministries cooperate to stan-
dardize salary categories the above problem will cease

to be critical.

At the Dubreuil project during the final yecar, no
design engineer was available, two construction engi-
neers were assigned to the project, both reportedly

for 100% of their time. One cngincer remeined avai-
lable and enthusiastic, working full days exceont when
attending a month seminar in liexico. The other cecngi-
neer managed to develop intcrests in other ovrojccts or
in Port-au-Frince rcouiring close to 90% of his time.
In the arca of sociology - farmer motivation, the assi-
gned personnel managed to maintain a much better record

of work-days in the field than did the engineers.

The zcdministrative persomnel at Les Cayes contributions
to the Dubreuil project were vwhole-hearted and excecllent.

Among minor problems which should be recognized in the
planning of future similar projects:

As originully con-
ceived, Dubreuil and Jecan Rabel systems were to be labor
intensive projects with as 1little mechanical equipment
as possible. After over a year of experience it appears
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obvious that much greatér progress, without decreasing
peasant participation, could have been obtained with

the addition of some additional basic equipment.

The first shortage of equipment to effect project pro-
gress was that of transport for material. The projects
were assigned one small dump truck each. Three heavy-
to-medium duty dump trucks should have been furnished
to maintain the working crews with needed supplies at

each project.

The single 1/2 yard concrete mixer furnished to the

Dubreuil project lasted but 2 months under the heavy
regular project work requirements. Dubreuil project
required two 2 yard mixers and one heavy duty 4 yard
(model 14S) mixer. Jean Rabel, with no mixer, would
require the heavier 14S model beqause of the barrage

construction.

It would also be recommended that a combination unit, tractor

dozer-shovel be supplied to each nroject.

It can not be emphasized enough; all vehicleg and cguip-
ment purchased for projects in Haiti should be heavy-dutly
and tropicalized. Iiany of the mechanical break-dovns
encountered at both projects were largely due to un=-
suitable lightly-constructed ecquiobment.

Personnel transportation was a problem during the life
of the projects. The purchase of motor-bikes was autho-
rized for both projects but lack of available funds
prevented the purchases. On future projects, this item
should be included in the original planning.
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To recapitulate the heavy equipment requirements for

a project similar to Dubreuil:

2
2
6

enclosed persommel vehicles (Cherokee Jeep type)
semi-cnclosed personnel vehicles (CJ-T7 Jeep type)
motor-bikes (Honda trail-bikes or cqual)

2 to 3 ton flat-bed trucks (diesel engine preferred)
5 - 8 yard dump trucks (diesel engine proferred)

two yard concrete mixers
four yard concrete mixer  (14S type)

250 c¢fm air compressor
with tools; jack hammers, spades etc.

200 Amp. portable welder
with cables, mask and supplies

Lubrication unit (wortable)
Grease, oil, etc. for equipment (P.0.L.)

Tractor (medium duty unit)
combination shovel-dozer-back hoe

The manufacturer of all the above units should be asked

to furnish a recommended list of spare parts for at least
one year of usage. These parts can then either be pur-
chased with the equipment (preferred) or later ordered

by the project manager.



240 HISTORIC BACKGROUND

In the early 1700's Haiti, France's most prized possession suppliad
the mother zountry with a third of her imports. A total annuasl trade
at that tims of almost $132,000.000 ; a figure to put in its proper
perespective was half again as much as the total exports of the 13

American colonies.

Commodities shipped from the thousands of plantations dotting the
fertile pleins were sugar, indigo, coffee, cocoa, cotton and taobacco.

Exports for two typical years arec giwn’:‘

1788 1789
Sugar, rsfined (pounds) 70,227,709 48,000, 100
Sugar, rew " 93,177,512 93,014,600
Coffee w 78, 151, 181 77,489,271
Cotton " 6,286,125 7,120,000
Indigo " 930,000 4,000,000
Hides 13,000 20,000
Aum (barrels) 32,497 26,000
Tobacco (pounds) 28,500 28,000

Much of the published information concerming irrigation systems in
Haiti during the Colonial period is based vpon the writings of

Moreau de St. Méry. However, as he attempted to describe "tupographie,
physique, civile, politique et historique™ in two medium sized volumes
it is obvious that many details have been slighted. 6t. Méry does

% Histoire d'Haiti - A. Cabon, Col. Nemours, Pierrs ds Vaissidrs.



state that a highly developed irrigation system had been constructed
by the French engineers, and indeed, this system is the basis of
virtually all the present syatems, although they have been re-built
and rehabilitated many times during the ensuing years.

Based upon research through the writings of Moreau de St. Méry, Debien:
Les Colons de St. Domingue et la Révolution, Edner Brutus, Etiemne
Charlier among many others, the following probabilities develop:

HAITI IRRIGATION 1750-1300

Hectares
Les Cayes Plaine 10,040
Depertment du Sud (less Les Cayes) 7,400
Jaomel - Marigot 4,000
Cul-de~5ac | 19,688
Leogane Plaine | 10,400
Nord-Ouest . 4,500
Artibonite Plaine (seasonal only) _ - 6,750
Plaina du Nord 18,700
Total 81,478

It is estimated that *his total represents epproximately 50% of the
actual area of land under some fcrm =¢ irrigation, permanent or
seasonal in 1789. Faulty communication from area to area and imperfect
recording of land deeds and operations appear to have caused this
short-fall.

In 1791 the revolt was started which was to end in the defsat of Napuleons
forcas and the establishment in 1804 of the first independent black nation

in the waesterm hemisgphere.



An important strategy of the war of independence was to destroy all
structures built by the hated colonialists, including irrigation
systems. After indepsndence, Haitians devoted most of their effort
to building fortifications and to repayment of the so-called inde-
pendeice debt. Therefore from 1800 to 1900 irrigated land was rare,
probably amounting to a total of less than 5,000 huctaras in all of

Haiti.

Of the 600,000 hectares of arable land which regquire irrigetion to
enhance their value approximately 70,000 hectares have, at present,
some irrigation. The efficiency of the total of thess systems is
rated at something less than 15%.

In 1920 the Bureau of Irrigation, under the Ministry of Agriculture
was aestablished and the first plans for rehabilitation of the various
irrigation system was started.



IRRIGATION IN HAITI
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2.01

The Frenoch settlers, long before 1745, used the Acul River water for
irrigation and as motive foros for sugar ocane faotoriss., However, in 1761,
abarrage was established and they really reaped benefits from it for the
firet time., Moreau de St. Mery in his book "Desoription de la Partie
Franoaise 1'Ile de St. Domingue®™, reports on page 1260,

"eeo that the volume of water from this river passes entirely
into a general basin near Habitations le Duc and La Ferriere
and from there it leaves by two unequal openings, The eastern
branch of the canal is divided into three equal portions of
water for three sugarcane factories and four orushing mills
which were powered by water.

"(1) At the Regnier sugar factory they were irri-
gating 100 carreaux (129 hectares) of sugar
ocane and had two crushing mills powered Yy
water from the main canal,

®(2) The Dubreuil sugar factory also had 100
carreaux of sugarcans under irrigation and
had two water powered orushing mills. This
Habitation gave up 2/5 of its water to another
whioh did not pay its subscription btut used
the water from the canal for a fifth weier
powered orushing mill.

"(3) The Bodou sugar factory also had 100 ocarresux
of sugarocans under irrigation but did not
have a water powered orushing mill,.



"The wetern branch of the oanal had eleven equal
portions of 100 carreaux each of sugarcane and easch portion
had eleven factories of which only four had water powered
orushing millse There were 14 Habitations on the laft
bank of the river which alsc received and used water from
the Acul River."

The Dubreuil irrigation projeot has been restored several times; the
most reoent boing by Servios de la Cooperation Technique pour des
Ressources Hydranliques (SCTRH) with assistance of Amerioan Foreign Aid,
ad the projeot was terminated in 1962,






PLATE 4v41 -1
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3.3

- 3.31

CONSTRUCTION AND REHABILITATION

Barrage and Gates

The work completed to date on the barrage and appur-
tenances has been limited to gate revairs. The left
gate was removed, the stem straightened and the slides
re-alligned, the bottom stop plate and seal replaced.
The special sluicegate scals, replacements for the de-
teriorated and worn units presently on the gates are
on order but not as yect received. This is also true
of the cpoxy-cement admixture for repair of the worn
face of the barrage.

It was observed after a flood on the Acul river in

the fall of 1976 that the right-hand (looking down-
stream) bank of the river was being eroded at a rate
dangerous to a number of dwelliﬁgs on that bank. There
also appears to be a possibility that should a large
flood occurs the barrage could be bypassed on this
bank, distroying the wing-wall. Early steps were taken
to obtain a bull-dozer to straighten the river channel
and to reinforce the right bank with the "spoil" ma-
terial. Unfortunaztely because of regular break-down

of this dozer, hardly more than 2 weeks work was obtain
during the six months the tractor was in the area.

During future construction work at Dubreuil, some pro-
tection must also be developed for the left hand bank
down-stream of the barrage. During the summer and



Protection des rives de la riviere.









3,32

Main Canal

The total length of the main canal, 10165 meters, was
cleared of rock, gravel and waste. Both banks of the
canal were cleared of trees, brush and grasses 2% meters
on either side. Areas which during rains, could deposit
rocks and soil into the canal were cut back with drainage
improved. An access road paralleling the canal was im-

proved by imported material; gravel, sand and rocks.

Although plant growth was removed several times from

the cracks in the masonry walls it was not possible to
repair the damaged walls. This work will have 1o be
accomplished after the "spring by-pass" is completed and
it is possible to completely stop the flow of weter in

the main canszl.

An education program was created to exvlain that large
rocks must not be placed in the canal for seats while
bathing. The canal must not be used as a laundry, water
for the purpose may be taken from the canal but clothes
may not be washed in the flowing waters. Animals must

be staked so they can not graze closer than 24 mecters
from the canal bank. The animals may not be led into

the canal for washing or watering, rather water must be
taken to the animal. As certain penalties were connected
with infractions of the regulations a slow improvement

in the care given the canals could be seen.



3.33 Laterals -- Secondary Canals

There are a total of 43,738 meters of lateral (secondary)
canals planned for the Dubreuil system of which ori-
ginally 16,300 meters were to receive masonry lining.
The balance, 27,438 was planned as simple earth channels
with compacted embankments.

BExperience indicated that perhaps an additional 10,000
meters of the planned earth channels would require
lining. As canal excavation proceeded it was discovered
that several large areas of river-bed gravel unlaid
sections of the system. To prevent unacceptable losses
of irrigation water these canal sections required lining.

O0f the 16,300 meters of originally planned masonry la-
teral canals a total of 2,142 meters were constructed,
13% of the original total and approximately 8% of the

proposed.,

Work on earth canals and embankments started very slowly
but picked up some momentum as the workers learn the
correct methods of earth placement and compaction., Of
a total of 27,438 meters planned 6432 were actually
completed, 23% of the total.

A number of farrm ditches, an item which was to be the
farmer's direot responsibility, were constructed by
paid field forces on a demonstration basis. A total of
1241 meters were constructed in various areas.
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Typical Secticn of Main Canal Before Cleaning

-~

Section of Main Canal after clearing, note Side branks have hod oll vegetation:.
stripped 2.5 meters on both sides of canal. Side walls’ have not in this photo-

graph been repaired.









Ouviege typique de prise d'eauv dans un canal secondaire avant la restauration.

Canal secondaire typique apres la restauration.



Brush and vegetative growth has been allowed to become established on the sides

of the main canal in masonry throughout its entire length.

Considerable amount of damage has been caused so the masonry canal in many
parts of the canal. The brush and weed growth will have to be removed and where

the masonry is domaged, it will have 1o be repaired.






Most of the masonry canal has o trapezoidal cross—section. The side siopes are
approximately 1 to 0.75. The sloping sidas permit brush and other vegetative
growth to establish itself more easily. Consequently the masonry caonals with the

trapexzoidal cross—sections have sustained considerable amount of domage.

Tree and brush growth has been allowed to become established along the main
canal or the lower end in the vicinity of Carrefour Beraud. In some sections of
the main canal, tree roots have coused considerable amount of damage to the ma-

sonry lining.






Silt ond cobbles being removed from the main canal. The canal banks are being
sloped to a minimum of 1.5 to 1 in order to reduce bank erosion and silt getting
into the canal. A diversion ditch will be constructed above :".e steep conal banks
in order to reduce the amount of run—off to a minimum. A drop structure or chute
and a canal water crossing aver the top of the canal are to be constructed ot the
point where the canal turns to the left in the center of the picture. This structure
will convey run—off water into a naturol drainageway. Just about station 2 - 960

on the main canal.

Trees and brush growth are being removed that have become established along
the masonry lined conal. The legal established right—of-way is usually 2.5 me-
ters on e¢ther side of the canals and laterals, the distance out from the canal

thot is being cleared.






Shown is a short section of the main canal located in the spring area that has

been allowed to deteriorate beyond repair.

The proposed new section of canal to be masonry lined is approximately 230 me-
ters long. It is proposed to move the alignment of the new canal to the left bank

of the spring area on the left side of the picture.
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Steel check gates and turnauts are shawn in the back—graund. Many of the steel
check gates and turnauts are in need of repairs. Several will have to be replaced.
Shown in the foreground is debris, vegetative growth and cobbles in a section of

the main canal belaw the bridge across the main canal on the Boval Road.

Construction work on the rehabilitation of the main canal in masonry. {n order to
goin enough elevation to locate the new canal above the existing springs,rehabi-

litation work was atarted ot station 01600 and continuves through station 0-784






The invert grade of the existing canal bottom is being changed form 0.007 metars
per meter to 0.004meters per meter. This will permit the construction of the new
proposed canal section to be about 1 meter above the water level in the spring

area.

The proposed lining of about 230 meters of new masonry canal will lbegin at sta-
tion 0.784 and continue trough station 1 +003. A drop structure (chute) will be
constructed at the end of the new masonry cancl in order to convey water flow

back into the existing main canal in masonry, beginning at station 1+003.






Primitive type of diversion structures are used to divert water from the main late.
rals into farm ditches. These are usually constructed by driving stakes across
the channel and placing banana leaves, grass, other debris and soil to provide
turnouts into secondar laterals and field ditches. None of these structures provi-

vide measured amounts of water to the canals, laterals or into field.ditches.

Water is supplied to the people living in the area for domestic use as well as for
irrigation. This includes drinking, bathing & laundry as well as for watering li-

vestock.
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A food program was initioted ot the inception of the project work. This provides

a noon meal for the workers.

The food is prepored in a central outdoor kitchen on the project and delivered to
the work brigade, working on the project. This consists of cornmeol fortified with

meat principally fish.









Non - functional diversion gates from Main to Secondary canal.






\

‘3.37 Service Roads

Of the planned total of 28.4 kilometers of roads to
be repaired or constructed, 16.1 were completed.

3.38 Community Center

No work was done on this item as the necessary site

was not acquired.



4.0 ESTIMATE OF CONSTRUCTED COSTS

E.C.I. Estimate vs Actual or Corrected Estimates

Janvary 1978

Item - Rubrique Dollars

Barrame & Appurtenences -~ Barrage de

Dérivation

Repair Ogee Crest — Réparation Crete "Ogee" 1,000

Sluice Gate — Pertuis de Chasse 400
Main Canal Headgate - Vaunes d'Alimentation
Canal Principal ' 400

1,800

Main Canal ~ Canal Principal

Cleaning Rock, Sediment & Vegetation from
canal - Elévement des Roches; des Sediments
et de la Végétation dans le canal 1,200
Repair Masonry — Réparation de la Magonnerie 1,000
Temporary Bypass ~ Dérivation Provisoire du

Canal Principal 1,000

llagonry Lining - Construction Revétement en

Magonnerie 6,000
3 Turnouts ~ 3 ouvrages de Prise d'Eau 300
7 Weirs —~ 7 Déversoirs pour le Portage

Proportional des Eaux 6,000

1 Foot Bridge —~ 1 passage pour piétons et

animaux 500

16,000



Laterals - Canaux Secondaires

Install 3 Metal Gates — Construction de

3 Vannes Métallique 300
Install 14 Weirs — Construction de 14

Déversoirs ' 2,100
Install 5 Drops — Construction de 5 chutes 500
Install 4 Turnouts — Construction des 4

Ouvrages de Priss d'Eau 400

Install 16.3km Masonry Laning - Construc-
tion de 16.3km de canaux avec Revéte-
ment en Magonnerie

6,000 3 Nasonry - 6,000 m de

I.-»gonnerie 126,000
7,690 m3 Excavation — 7,690 m de
Fouille 3,500

18,460 m3 Compacted Embankment -
18,460 m3 de Remblai Compacté poi;i' les
Berges de Canaux 24,000
Farm Turnouts and Conorete Structures —
Prises de Distribution d'eau et
Ouvrag 18 d'Art 5,000
161,800

Drains 10 kms. -~ Canaux de Drainage 10 kms.

25,000 3 excavation - 25,000 m3 Fouilles 10,000

3 crossings - 3 Ponceaux 1,500
11,500




Office, Depot, Garage, Shop, Land, BEice -

Devis pour Bureau, Garage, Depot, Terrain, Etcs

Roads -~ Routes

Other Costs (10%) — Autre Dépenses (10%)

Supervigion and Administration (10%) —

Supervision et Administration (10%)

Contingencies (207%) — Imprévus (20%)

4,01 Actual Costs and/or Corrected Estimates

Barrage and Appurtenances

Yaterial:
le Epoxy And Resin
2. Cement, Sand and Gravel for
Repair of Apron
3. Gate Seals
4. Headgates

Labor:

15,100
1,500

20,800

20,800

41,700

700

280
200
200

1 Mason and 4 Helpers @ 3.00 + 5.20 =

$8.20

4 Months = 17 weeks x 4 days per week =

68 :
68 days x $8.20 per day

560

15,100
1,500

20,800

20,800

41,700
291,000

1,940



Yain Canal

lengths
0 + 000 to
4 + 515 Boval Bridge
9 + 115 To Beraud Road
10 + 165 To End @ Lat. 10.1 & 10.9

Repair Nasonry Lining
Materials Cemeny for mortar 1:2 rate

2 Bags per 50 meters

Time: 50 meters per day, both sides
of canal .
1 mason & 1 helper = S4.30/da;y

10,165 m = 233 days

50m
233 days x $4+30 = 1,000
Materials '
233 days x 2 bags per day = 466 sacks
456 x § 3.50 = . 1,630
72 m3 x 5.00 Sand & Gravel
gcreened ' 360
Ingtall Bridge at Spring Area 500
Inatall Turnouis 300
Install Division Strs. (proportional
Weirs) 5,000

8,790




Late.

Lat .

Lat,

Lat [

Late

Late

Lat,

Lat.

Lat.

\

2,32
2.32 - 0.19
2.32 hand 0019 - 1019

2.93

534

5.9

5.9 bt 0.8
5.9 ~ 1.8
5.9 - 208
549 = 4.1
T.09L
T.09R
7.09 - 0.65
9.16

9.3

9.3 - 0.1
943 = 0.3
10.09
10,10

3600 m
1800
_650 6050 m

2350 .
1600 3950 m

1790 1790 m

21350 5770 m
(4120+1630)

1920
3350
2150

1743 9163 m
14,913 m

1900 h
2100

1700 5700 m

3289 3289 m

1350
750
700 2800 m

1900"

2650 4550 m

43,042 m

- 22130

37,292 m *

150
150

150
150

1000

150
200
150
200

150
200
150

500

150

300
300

L/s

L/s

L/s

L/s

L/s
L/s
L/s
L/5

L/s
L/s

L/s
L/s
L/s

L/s
L/s



Laterals

le

2,

Masonry Canal Lining
16.3 km or 16,300 meters planned, This amount of
masonry lining is needed to rehabilitate the system
properlye .
16,300 m x 0.92 m3 per lineal meter = 14,996 m3 of

magonry lining

14,996 m> x $35/m> = $524,860 $524,860
(14,996 m> x $27/m3 = $404,892)

Excavation — Canals, Laterals, and for Masonry Lining
Baged on cross sections ftaken and calculated for
construction purposes on Late 5.9 - 2.8, the average
amount of dirt to be moved is 0657 m3 per lineal
meter of lateral.

There are 16,300 m of laterals that will be masonry

lined and only excavation is needed at the rate of

3 w3 per 1 man per 1 day.
16,300 x 0.57 m} a 9291 m3
2 1-x_n_-”_ = 3097 mandays x $1.30/day $ 4,026
3m

The remaining 26,742 meters of leterals will remain

ag earth channels and will require compacted earth

embankment at the rate of

2 m3 per 1 man per 1 day.



3e

4e

Se

26,742 x 0.57 w> = 15,243 m>
15,2%} = 7621 man—days x $1,30 =
2 m

Grade Control Structures (Drops, Chutes, etc.)
Bagsed on data from Late. 5.9 - 2.8

97 Drops @ §75
85 Turnouts and checks @ $85

Canal Road Crossings Structures

Pedestrian and Animal

65 ea @ $45

Drains ~ 12 km of surface drains to dispose

¢f run-off from storms and excess

irrigation water

Excavation:

3 m3 per 1 man per 1 day ,

2 m3 per lineal water of drain ditch
12,000 m x 2 m> = 24,000 @

24,000 mw> = 3 m3 = 8000 mandays
8000 mandays x $1.30 =

Drain crossings for animals and

pedestriang

35 ea @ $65

9,900

14275
1,225

2,925

10,400

2,275

546,311

12,675



Service Roads

1 orew 3 to 3.5 4 days to reprir or construct 1 km
of road.
Main Canals
Labor: 1 crew @ $§16.00
6.5 km left to be completed
6.5 km x 3,5 days = 22.75 days
22,75 days @ $16,00 364
Material: ' ‘
3.5 charges (Loads) per km.
3.5 x 6,5 kn = 22,75 loads
22,75 x $10 . 227.50
Laterals:
Labor: 1 crew @ $16.00
Late 5.9 = 5,000 8,0km x 3.5 days = 28 days
Lat. 9,16 = 1,6 km 28 days x $16 = 448

Misce = 1.4 km o
8.0 m

Material: Rock and Gravel
7 loads x 8.0 km = 56 loads
56 loads x $10 ' . 560

——— |~ ~

1:599.50

(810 per load or charge (3m3).
1 Dump truck hauls 9 loads per day or 27 m3).


http:1,599.5o

L'Acul River Channel Improvement

Dozer Work: DARNDR
5 to 6 weeks (25 to 30 days)
30 days x rate (8.,00) per hour x 8 hrs/day

Community Center
Supervision and Administration

Contingencies 20%

1,920
10,000
DARNDR

116,311
$ 699,546,50

Note: Items purchased on PLO/C and technical consultant requirements

are excluded,



Using the 31 December 1977 final figure for the in-
completed project :

$ 699,546.50

Amount expended to 31 December 1977 :

$ 163,425.71,

Future requirements :

$ 536,120.79


http:536,120.79
http:163,425.71
http:699,546.50

Lavage de sable et de gravier pour la restauration du projet de Dubreuil.






Visite au projet du Dubreuil du Ministre de I'Agriculture, Mr. Rémillot Léveillé et

des officiels du DARNOR.






Visite au projet du Dubreuil du Ministre de |'Agriculture, Mr. Rémillot Léveilis et

des officiels du DARNOR.



