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1.0" IUTIRODUO10N
U The Rlepublico of Haiti is part. of the island of Hispeniola, which is .
 

.Ii ~ ~~located about 700 miles southeast of Florida between the islands of'. .
 

Cuba and fueito Rico. It lies between latitudes 17°391 and 20 north 

and longitudes 68 201 aid 74 30' west. Hispaniola is the second lar-
I gest island in the greater .tilles. Haiti occupies the western thira i 

of the island; the ea.tern two-thirds is the Dominican Republic. 
j 	 Haiti is shaped roughly like a horseshoe with two prominent peninsulas 

enclosing a larpo bay that opens to the northwest in the direction of v 
Cuba. Haiti's land area is 27,750 square kilometers (10,714 square

I|> 	 miles). 

I Eighty percent of the lamd area ir. Haiti is .ountainous. There are
 

five principal mountain chains. The ]assif du ]'ord forms the north-


T east peninsula. To the southeast lie Y.ontao'es Ioires folloied by the
 
Chafne des ]atheivc. The Iassif de la Selle, with the hi(;hest perk
 
in the Republic at 9400 feet (2860 meters) is located in the southeipst. 

The Massif de la Hotte forms the western half of the southwest penin­
sula. All ranges trend roughly southeast to northeast.j 
The four major plains and plateaus are: The Plaine du Nord on the 
Atlantic side - the Plateau Central between the ]assif du Lord and j

I 	 t Kontagnes Noires and the Flaine de 1'AItibonite between the N'on­
tamlies Noires md the Gulf do la Gonave. 'hie Plaine du Cul de Sac
J 	 divides the country into the two peninsulas. 
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1.0 I1frnODUCrION

Tho Republi.c of Haiti ic part of the iolalld of Hi3p~liolar \'lhich i6

located about 700 miles :::o\lthc~t of Florida bet~'lecn the ielallda of

Ouba end T-UCl'to Rico. It lies bctlicon l~titul1eo 17°39' C!ld 20° north

and longit.uuos 68°20' and '/4°30 1 \-lost. Hispcniola iG the second Inr­

eest island in the greater itntilles. Haiti occupies the ',resteI'n 'thil-d

of the ieland; the ea<:tern tHo-thihls is tne DoI:Jillice.n r:opublic.

Haiti is Ghaped rouchly like a }lorGcshoe Y:ith tHO pl'OI.1incnt pcninuules

enclosing a lar{~"C b8\Y that opens to the nonni/est in the direction of

Cu~. Bcdti 's lend area ia 27,750 o:quaro kilometers (10,714 square

niles).

;'~icir~y !'loCl'Celrt. of "tho lund '-'-rca ir. i1niti is l1oU!:t~inouc. 'l'hol'O r.re

five pl'illcipn.l ',lount:!.in ch.1.in:::. .rhe J.:asoif du i:ord fOl':ll:J tho !101·th­

ec.:;t ponillSulc.. '11
0 th~ GOlrthoant lic 1.:ont;~lcG ::Ob'CB follOl;od by the

Ch.:~rno dos l.ati'lC:u;C. 11he l ..,.::mif do In Se 110 t \·Ii th tho iticllc::ri; !'c<:Y.

in the Republic et 9~OO feet (2360 metero) i 0 locu:tod in the uouthCI:st.
-'-'rhe J·lessi! de la Botto forms tho western half of the southwest ponin-

aula. All rilnGCo trend roughly southoa:3t to northee~t.

'.rhe four major plains and plateaus nrc: The Plninc du H01'1i on the

Atlantic sido - the Plateau Central uetl-loen the }!.a.ocif du l:ord and

tho !,:ontuCllcs noires a.,d the Fleille tle I' Al,tibonito betuccn the r.:on.­

tnencs Jioires 3nd the Gulf de 1a. Conavc. '.I.ilC rlaino du Cul oe Sac

(i i villcs the cou~ltry into the tNO Ixminculus.

I
I
I
I
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Tho Rivi~re de l'~;ibonite is Haiti's only major river. A dam at

Poligrc conti'ols flooding, supplies a constant source of irrigation

water for the Artibonite Valley and h)-d1'o-clectric po~cr for the

capital city of Port-au-Prince. J,:any othor rivers of shorter leneth

rise in the mowltains, but roost are seasonal or looe the srcater pot­

tion of their flow volume throue;h percolation en route to the sea.

Haiti is the l1cstern Hemisphere's second smallest repubiic but is ~

far the most densely papule.ted with an estimated 4-5 million inhe.bi­

tants.

Eighty-eieht ~rcent of the population is rural end considerinG only

cultiva.ted and pasture land, population density approa.ch~G 950 per

square Iilile. Of' th!is rural population, 93::~ lU'C sclf-emplo~'ccl fPJ:li­

ly Horkers farming a family holtlu.e of lODG ·'ha.."\ one hcc"";a1'C of land.

'l\h~ continued fraernentine of !ami O\mr;l'~hip fl'OI.' the cfllonial period.

to the presont time has rcculted in dl'~9·tic CllhJlt.;C in croppinG pP.t­

ternB. tlbcre formerly cesh crops ouch as zugur ami coffee rcqllil'ing
,\

large tracts for efficient production Hel'8 ETo:·:n, t·he brealdn€ up of

tr.~ ll.".rge colonial: estateo to sr.~:.l1l individua.l plota hc.s created a

sman farmor \1ho produces for pcraone.1 consurnption c.l1d barter. '.l.'his

in turn has resulted in almost a totel 10130 of the export tl'c.Ue Hhich

had made Haiti the most prosperous of all of Fl'Mee' s colani CI3.

During the colonial period numerous irrication eYl3telLlo were constructed

uhicb served single estates (habi te-tiona) and in oevel'al cu'cas joint

efforts created large irrigation diotricts.

.
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11 The J.G. White Corporation Staff 

Periods of Haitian assignments 

Project Manager 

Topographer 

Soil Scientist Agronomist 


Irrigation Engineer 

Topographer 

gonstruction Engineer 


Agricultural Economist 

Walter D. Caineron 

Arrived 7 November 1975 to
 

31 January 1978 

27 man months
 

Josenh Argo 

Arrived 21 November 1975 to 

1 Janu_ ry 1976 

cri.Vical illness 
1 man month 

Dr. Russell Odell
 

Arrived 2 December 1975 to
 

2 April 1976
 

4 manionths 

Henry Gembala 

Arrived 16 Janu iry 1976 to 

11 Jeanuary 1977 

12 man months 

Thomas Ryan-

Arrived 4 March 1976 to
 

8 December 1976
 

10 man months 

Dr. R.J. Mutti 

Arrived 6 L,'arch 1976 to 

30 July 1976 

6 man months 
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Extensionist-Sociologist 


Geohydrologist 


Construction Engineer 


Irrigation Engineer 


Construction Engineer 


Irrigation Engineer 


Clarence E. Burgett, Jr.
 

Arrived 6 March 1976 to
 

15 January 1978
 

22 man months
 

Dr. Roger Peebles
 

Arrived 1 April 1976 to
 

31 August 1976
 

5 man months
 

Anthony Vassilaros
 

Arrived 2 February 1977 to
 

30 April 1977
 

3 man months 

Warren Leatham
 

Arrived 2 February 1977 to
 

30 April 1977
 

'3man months
 

Edward Jorgensen
 

Arrived 17 May 1977 to
 

31 January 197d
 

8.5 man months
 

Paul Iolm
 

Arrived 17 May 1977 to
 

15 August 1977
 

3 man months
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5 man months

Construction Engineer

Irrigation Engineer

Construction Engineer
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Arrived 2 February 1977 to

30 April 1977
3 man months

Warren Leatham
Arrived 2 February 1977 to

30 April'1977

:;3 man months

Edward Jorgensen

Arrived 17 ~ay 1977 to
31 J8J1uary 197d

8.5 man months

Paul Holm

Arrived 17 May 1977 to

15 August 1977
3 man months



HAITIAN STAFF
 

Design Engineer Lionel Estime 

Liaison (Paup) Employed 1 May 1977 to 31 

31 January 1978 

9 man months 

Liaison (Joan Rabel) Ricot Jean 
Employed 1 1,May 1977 to 

31 January 1978 

9 man months 

Office Manager (Paup) MIne IYarie Nadeleine Price-Mars 

Employed 15 November 1975 to 

31 January 1978 

26.5 	man montb
 

TOTALS 	 104.5 man months
 

U.S. 	staff
 

44.5 	man months 
senior Haitian staff 

8.5 	 muan months 

home office support 
1.1 	Contract Requirements 

The total nuinber 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. In addition approximately 

3.5 man-months of home office professional support should 

be provided. 
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3.5 man-months of home office professional su~port should

be provtded.



1.12 The above averages out at 

months in the field. 

4 expatriates for 26 project 

1.13 With the first year having 

maining 15 months 44.5 man 

60 man months 

months. 

and thle re­

1.12 The above averages out at 4 expatriates for 26 project

months in the field.

1.13 With the first year having 60 man months and tl:e re­

maining 15 months 41\..5 man months.



1.2 CONTRACT HISTORY
 

On October 22, 1975, The Agency for International Deve­

lopment, Washington D.C. entered into a one year contract 

with The J.G. White Engineering Corporation for engi­

neering services in connection with three assigned tasks 

in Haiti. 

Task A 	Dubreuil Irrigation System Rehabilitation:
 

To advise and assist the Dubreuil Project Manager
 

in the implementauion of the engineering report 

prepared by Engineering Consultants, Inc. and the 

formnation of an operating Dubreuil Irrigation 

Di strict. 

Task B 	 I.- Feasibility study, Jean Rabel; preliminary 

study and plan for rehabilitation of the Jean
 

Rabel irrigation system. 

2.- If feasible: the rehabilitation of the Jean
 

Rabel system, with the contractor to advise and 

assist the Jean Rabel Project ianager. 

Task C 	Pr-.oasibility report identifying at least 6C00 

hectares of irrigable l.id within neglected irri­

gation systems needing rehabilitation. The areas
 

to be screened from a list of priority projects
 

provided to The J.G. White Engineering Corporation
 

from USAID and the Government of Haiti.
 

During orientation sessions at AID/WASH, the J.G. White 

Project Manager 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 required a completely new con­

cept of project scheduling, base of operations and 

timing 	of persomel arrivals.
 

By the first week of January 1P76 the J.G. White team
 

had established a staff house :.n Juarm Rabel and had 

started field work for both Task B and 'tsk C.
 

Late in January 1976, notice was received from USAID/
 

WASH rescinding the "hcld order" on the Dubreuil Irri­

gation System Rehabilitation, however USAID/H recom­

mended delaying the start until the Task B and Task C 

reports were well under-way. Asi.only one vehicle at 

this time was available for the entire team,activities 

had to be planned around its availability.
 

1.21 	 In Anril 1976 additional vehicles were received ner­

mitting team activities to be divided :ong the Task B
 

and Task C projects. USAID/H also agrced at this time
 

to start the Dubreuil project. M.ajor requirements
 

before actual work can start are, official authorization,
 

with notification by the Ministry of Agriculture to Les
 

Cayes field level personnel, funding of project, tools
 

and assignment of counter-part personnel. In addition
 

an information progran to reach all the formers of the
 

area is urgently required.
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At a meeting in May 1976, 1.1r. Leroy Rasmussen ADO -

USAID/H pointed out that AID was taking a new look at 

the agricultural extension services and sociological 

patterns of Haiti. It was emphasized that J.G. VffTite 

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. White 

report immediately to AID/H any road-blocks encountered, 

the J.G. White effort could be considered as a testing 

mechanism possibly serving as the forerunner for ex­

panded development programs of similar nature. 

The Task C report was completed and copies distributed 

as required. 

In June 1976 the sum of $20,000 was transferred from 

USAID/H funds to the Dubreuil Irrigation account at the 

bank in Les Cayes. This is the first funding for re­

of June 1976,habilitation work for Dubreuil. By the end 

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. Additional funds, 

$100,000 from G.O.H., and DARNDR personnel arrived in 

Les Cayes during the first week of August. Actual 

physical rehabilitation work on the Dubreuil Irrigation
 

System started on 12 August 1976.
 

The Joan Rabel Feasibility Study (Task B) was completed
 

in August 1976 and copies distributed as required.
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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 September, with actual work starting 20 Sept. 

A particular effort was made by J.G. Wihite engineers
 

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 iarch 1977 the Jean Rabel Feasibility Study had 

been reviewed and approved by both DARNDR and USAID 

with instructions to J.G. White to proceed in orga­

nizing for the rehabilitation of. the system. The 

transfer of $60,000 established as the first "orking 

funds was delayed by G.O.H. administrative :,robleis. 

However at a meeting of DAR14DR and J.G. White staff 

it was decided to officially start the project as of 

23 I1'arch 1977. 

The Wnite contract was extended by 3 months to 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 year or less 

assignments had completed their individual contracts 

and had accepted work in other areas. With only 3 
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month work-contracts available, recruited personnel
 

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 appointed Agronome 

Jean Eric Rene as project maager at Jean Rabel. 

Unfortunately operational funds had not as yet been 

transferred 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 are drawn against the 

$60,000 originally allotted to the project. The sum 

of $2,000 is completely inadequate as the monthly 

estimate prepared and submitted to DARNDR indicated 

a minimurn of $6,000 per month will be required for the 

first 3 months and thereafter increased to $10,000 per 

month. 

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

for 3 months. 

On 6 June 1977 project activity actually started at 

Jean Rabel with oleanning and coordination of future 

work by Agronome Nozine, his staff and J.G. White 

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 $l20,000 had been expended and in July only 
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$5,000 	was transferred to meet the normal $15,000
 

monthly operating expenses. 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 Rabel, it was uni­

laterally decided by DARIDR to suspend all work at
 

Jean 	Rabel until other sites had been evaluated.
 

The J.G. 'Whitecontract was extended to 31 December
 

1977.
 

1.22 	J.G. White engineers reco:mmended that other work at Jean 

Rabel in connection with the irrigation system could profi­

tably 	continue as most portions of the system would not be 

effected by waiy proposed minor relocations of the di­

version structure. Access roads, culverts, flumes, 

plus several kilometers of secondary canals could be 

constructed. The decision never4the-less was made 

by DARNDR not to proceed with any work until the final 

location of the diversion struction was detcr:,ined. 

The latter part of August $30,000 was transferred to
 

the Dubreuil account, after paying outstanding invoices
 

and delayed worker-wages $17,904.32 remained. Projections
 

passed 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.
 

1.23 	 Jean Rabel remained at a stand-still from September 1977
 

until 31 January 1976 as first, diversion dam site location
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was not finalized, then DARNDR personnel and operating 

fund were not available. J.G. White maintained during 

this time a construction engineer resident in Jean 

Rabel should DARNDR wish at a moment's notice, to re­

sume work. 

1.24 	 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 September 1977 through January 1978 the Dubreuil 

project continued to operate at something less the 

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

to the two cronic shortages: operating funds and 

DARi1iDR personnel. 

1.25 	 On 31 January 1978 the J.G. 'Whitecontract with USAID 

was terminated and team members returned to the New 

York office of the company. 

A calendar of critical events follows: 
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1.3 CALENDAR OF CRITICAL EVENTS
 

USAID - J.G. White contract signed
22 October 1975 

7 November 1975 J.G. White personnel arrive in Haiti 

12 January 1970 Full J.G. White contract team in field 

Staff-house in Jean Rabel operating 

1976 report submitted to USAID/H30 June TASK 0 


1976 $20,000 USAID funds transferred to
30 June 

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 reoeived
 

26 October 1976 	 $100,000 transferred by G.O.H. to
 

Dubreuil account at Les Cayes
 

31 November 1976 	 J.G. White original contract ends,
 

USAID extends for 3 months
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20 September 1976

26 October 1976

31 November 1976

USAID - J.G. White contract signed

J.G. White personnel arrive in Haiti

Full J.G. White contract team in field
Staff-house in Jean Rabel operating

TASK C report submitted to USAID/H

$20,000 USAID funds transferred to
Dubreuil account

Oral authorization from USAID to
proceed on Dubreuil rehabilitation

Official start of construction at
Dubreuil

TASK B report submitted to USAID

Written authorization to proceed on
Dubreuil rehabilitation reoeived

$100,000 transferred by G.O.H. to
Dubreuil account at Les Cayes

J.G. White original contract ends,
USAID ex~end~ 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
 

First 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 

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

First transfer of $2,000 in operating
funds for Jean Rabel reoeived

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



.1-4 	 PROBLEMS, .ENERAL 

Two major problems plagued both construction projects
 

but were 	particularly critical at Dubreuil. 

1.41 	 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
 

path) a project should take. These plans are almays 

based on the assumption that sufficient and regular 

fundiiig will be available. Any interruption of the 

cash flow or a lessening of the a-mount available re­

quires changes in planning -- always expensive in time
 

and money, and when continuous, distructive to project 

morale. 

1.42 	 The second, and interlocking with the above problem,
 

was the serious shortage of technical personnel assigned 

to the projects by DARNDR. 

1.43 	 For the starting month or two at Dubreuil and at Jean 

Rabel 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 interested in re­

turning to Damien to investigate the delays in payments 

than in 	 the progress of project. 
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but were particularly critical at Dubreuil.

1.41

1.42

1.43

First and foremost was a shortage of operating funds,

a gro'ss under-estimation of the monies required to

enable the projects to operate smqothly.

Construction planning is usually completed months in

advance of actual implementation. Plans are made for

the most economical method and direction (critical

path) a pro j ect should take. rrhese plans are ell ways

based on the assWTIption that sufficient and regular

fundij,lg will be available. Any interruption of the

cush flow or a lessening of the a~ount available re­

quires changes in planning -- always expensive in time

and money, and when continuous, d'istructive 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, \';hen

salaries and supplement payments are delayed. The

assigned personnel became far more interested in re­

turning to Damien to investigate the'delays in payments
than in the progre'ss of pro j ect.



1.431 	 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. 

1.44 	 When the various G.O.H. ministries cooperate to stan­

dardize salary categories the above problem will cease
 

to be critical.
 

1.45 	 At the Dubreuil project during the final year, no 

design engineer was available, two construction engi­

neers were assigned to the project, both reportedly 

for 100% of their time. One engineer remained avai­

lable and enthusiastic, working full days except w%,Iien 

attending a month seminar in I,e)ico. The other cngi­

neer managed to develop interests in other projects or 

in Port-au-Prince requiring close to 90% of his time. 

In the area 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. 

1.451 	 The administrative personnel at Les Cayes contributions 

to the Dubreuil project were whole-hearted and excellent. 

1.46 	 Among minor problems which should be recognized in the 

planning of future similar projects:
 

As originally con­

ceived, 	Dubreuil and Jean Rabel systems were to be labor
 

intensive projects with as little mechanical equipment
 

as possible. After over a year of experience it appears
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of v/ork-days in the field than did the engineers.

1.451 'Phe admini strati ve persolmel at Les C3.yes contributions

to the Dubreuil project were whole-hearted 2nd exce:llent.

1.46 Among minor proble:ns which should be recognizeti in the

planning of future similar projects:

As originhlly con­

ceived, Dubreuil and Jean Rabel systems were to be labor

intensive projects with as Ii ttl',: mechanical equipment

as possible. After over a year Qf experience it appears



obvious 	that much greater progress, without decreasing
 

peasant 	participation, could have been obtained with
 

the addition of some additional basic equipment.
 

1.461 	 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.
 

1.462 	 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 because of the barrage
 

construction.
 

1.463 	 It would also be recommended that a combination unit, tractor 
dozer-shovel be supplied to each project. 

1.464 	 It can not be emphasized enough; all vehicles and equip­

ment purchased for projects in Haiti should be heavy-duty 

and tropicalized. iany of the mechanical break-doyms 

encountered at both projects were largely due to un­

suitable lightly-constructed equipment. 

1.47 	 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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should be included in the ori5inal pl1mning.



1.48 	 To recapitulate the heavy equipment requirements for 

a project similar to Dubreuil:
 

2 enclosed personnel vehicles (Cherokee Jeep type) 

2 semi-enclosed personnel vehicles (CJ-7 Jeep type) 

6 motor-bikes (Honda trail-bikes or equal) 

2 - 2 to 3 ton flat-bed trucks (diesel enginc preferred) 

3 - 5 - 8 yard dunp trucks (diesel engine preferred) 

2 - two yard concrete mixers
 

1 - four yard concrete mixer (14S type)
 

1 250 	 cfm air compressor 

with tools; jack hammers, spades etc. 

1 200 	 Amp. portable welder
 

with cables, mask and supplies
 

1 Lubrication unit (portable) 

Grease, 	oil, etc. for equiprment(P.O.L.)
 

1 Tractor (medium duty unit)
 

combination shovel-dozer-back hoe
 

1.49 	 The manufacturer of all the above umits should be asked 

to furnish a recomiimended 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. 

1.48 To recapitulate the heavy equipment requirements for

a project similar to Dubreuil:

2 enclosed personnel vehicles (Cherokee Jeep type)

2 semi-enclosed personnel vehicles (CJ-7 Jeep type)

6 motor-bikes (Honda trail-bikes or equal)

2 - 2 to 3 ton flat-bed trucks (diesel enginE preferred)

3 - 5 - 8 yard dwnp trucks (diesel engine pr2ferred)

2 ­

1 -

two yard concrete mixers

four yard concrete mixer (148 type)

1.49

1·- 250 cfm air compressor

with tools; jack hammers, spades etc.

1 200 .Alnp. porte.ble r/elder

with cables, Jn8.sk and supplies
.',

1 Lubrication unit (portable)

Grease, oil, etc. for equipment (P.O.L.)

1 Tractor (medium duty unit)

combination shovel-dozer-back hoe

The manufacturer of all the above lmi ts 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.



2.0 HISTORIC BACGRLWJ 

In the early 1700's Haiti, France's most prized possession suppl4ed 

the molher ountwr with a third of her imports. A total annual trade 

at that time of almost $132,000.000 ; a figure to put in its proper 

perpective was half again as much as the total exports of the 13
 

American colonies. 

Commodities shipped from the thousands of plantations dotting the
 

fertile ploins were sugar, indigo, coffee, cocoa, cotton and tobacco.
 

Exports for two typical years are givv;1:
 

•1788 1789 

Sugar, rafined (pounds) 70,227,709 48,000,100 

Sugar, raw, 93,177,512 93,014,600 

Coffee 78,151,181 77 489,271 

Cotton 8,285,128 ?O120,iO 

Indigo 930,000 1,000,000 

Hides 13,000 20DOO 

RuM (barrels) 32,497 25,000 

Tobacco (pounds) 28,500 28,000 

Much of the published information concerning irrigation systems in
 

Haiti during the Colonial period is based Lpon the writings of
 

Moreau de St. Mry. However, as he attempted to describe "tupographie,
 

physique, civile, politique et historique" in two medium sized volumem
 

it is obvious that many details have been slighted. St. Miry does
 

A Histoire d'Heiti - A. Csbon, Col. Nmoura, Pierre do Vdssibre. 
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state that a highly developRd irrigation system had been constructed 

by the French engineers, and indeed, this system is the basis of
 

virtually all the present systems, although they have been re-built 

and rehabilitated many times during the ensuing years. 

Based upon research through the writings of Moreau de St. Mry, Debin: 

Les Colons de St. Domingue et la Rvolution, Edner Brutus, Etienne 

Charlier among many others, the following probabilities develop: 

HAITI IRRIGATION 1750-800 

Hectares 

Les Cayes Plains 10,040 

Department du Sud (less Les Cayes) 7,400 

Jaomal - Marigot 4,000 

Cul-de-Sac 19,688 

Leogane Plains 10,400 

Nord-Ouest 4 500 

Artibonite Plains (seasonal only) 6,750 

Plains du Nord 18,700 

Total 81,478 

It is estimated that this total represtnts approximately 54 of the
 

actual area of land under some fc-.. ot' 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 defeat of Napuleons 

foro3s and the establishment in 1804 of the first independent black nation 

in the western hemisphere. 
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in the western hemisphere.



An important strategy of the war of independence was to destroy all 

structures built by the hated colonialists, including irrigation 

systems. After independence, Haitians devoted most of their effort 

to building fortifications and to repayment of the so-called inde­

panda-ice debt. Therefore from 1800 to 1900 irrigated land was rire, 

probably amounting to a total of less than 5,000 heotares in all of 

Haiti.
 

Of the 600,000 hectares of arable land which require irrigation to 

enhance their value approximately 70,000 hectares have, at present, 

some irrigation. The efficiency of the totbl of these systems is 

rated at something less than 19.
 

In 192] the Bureau of Irrigation, under the Ministry of Agriculture 

was established and the first plans for rehabilitation of the various 

irrigation system was started. 
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2.01 	 The French settlers, long before 1745, used the Aoul River water for 
irrigation and as motive foroe for sugar cane faotori-ee. However, in 17619 
abazrage was established and they really reaped benefits from it for the 

first time. Moreau de St. Mary in his book "Description do la Partie 

Franoaise lPIle de St. Domingue"p reports on page 1260, 

"... that the volume of water from this river passes entirely 

into a 	general basin near Habitations le Duo 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 crushing mills
 

which were powered by water.
 

"(1) 	 At the Regnier sugar faotory they were irri­

gating 100 carreaux (129 hectares) of sugar 
cane and had two orushing mills powered IW 

water 	from the main canal. 

"(2) 	 The Dubreuil sugar factory also had 100 

carreaux of sugaroane under irrigation and 

had two water powered crushing mills. This 

Habitation gave up 2/5 of its water to another 

which did not pay its subscription but used 

the water from the canal for a fifth wruer
 

powered crushing mill.
 

"(3) 	 The Bodou sugar factory also had 100 oarrem=
 

of sugaroane under irrigation but did not
 

have a water powered crushing .ille
 

2.01 The Prenoh .ettlers, long betore 1745, used the .loul River vater tor

irrigation and as motive foro. tor sugar oane faotorit!s. However, in 1761,

abRr~ liM established 8Dd they really reaped benetits from it tor the

tirst time. Moreau de St. Kery in hi. book "DesoriptioD de 1. Partie

JTaDoai.e l'Ile de St. Domingue", report. on page 1260,

tI ••• that the volume of water trom this river puses entire~

into a general basin near Habitations le Duo and La Ferriera

and trom there it leaves by two unequal openings. The eutem

branch ot the oanal 18 divided into three equal portions of

vater tor three sugaroane taotories and tour orushing mill.

whiah were powered by water.
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gating 100 oarreaux (129 hectares) ot .ugar

oane and had two orwlhing 11111. powered lv
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oarreaux or s\l8aroane under irrigation 8Dd
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Habitat ion gave up 2/5 of its vater to another
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powered oruehing mill.
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"The mstern branch of the oanal had elewn equal 

portions of 100 oarrea x each of sugaroane and eaah portion 

had eleven factories of which onl7 four had water powered 

crushing mill.. There were 14 Habitations on the loift 

bonk of the river which also received and used water from 

the A ul River." 

Th Dubreuil irrigation project has been restored several timus; the 

most recent being by Service do la Cooperation Toohniqus pour des 

RNmources Hydranliques (SCTRH) with assistance of Amri an Ibreign Aid, 

and the pro"ec wa terminated in 1962. 

"'1'be ••tem branch ot the oanal had elenD equal

poniou ot 100 oarreaux each ot llUBaI'Oane aDd e&Oh poniOD

hIId elenD taotOl'iel ot vh10h 01117 toU' had. vater polMNd

oruahiDC 111.111. 'lheN WN 14 Habitatiau OD t!le l'llft

buk ot "t.. river whioh allO reoeiftd and 1IIIK _tel' troll

the Aoul Hinr."

!he Dilbreuil irriga"iOll project has been NatoNd leTeral ti••, the

.on reoent 'beiDg 'b7 Serrioe d. la Cooperation lhoJmique pour de•

....ouroe. JIldrauliquea (SOTBH) vith ...illtanoe ot MariND I'oftip Aid,

a, ..... PI"OJeot _ teraiuated 1D 1962.



PROJECT~DES CRI PH ON-3.0 

3.01 Project Loationl 

j,,se -i-lc~c ill the-- Al River -Bazinj 
which inl -burn is contai,Aod within the (hc ti.TeCyes 

4" Plain an of 350 .,_id I-Iithlin Arrondisseme nhas area .bout m is t*;,.e 

of Cayes, a division of the DolEatement dU d 

3.02 Descript-ion of Area
 
I Dubreuil is located in the north western, corner of th C11 Pan
 

WE.betwemen the Acul cmd Torbecl: Rivers ad its southern boundIry is 
uthe B~ois Ltwdnery Roa-d, see base viap, Plixbe 2,2"1. 

Local tooTpyvre rom Cently rollinC in theorh es 

I 
I o (ute flat in the southeast. The hills along the north edge 

of the olain ;.-e Eocene limv~ton, Vlayilt ndome coriglo-
A k- :- < : " -'-, 	 ,- " , A ' ' ' ," ! , - -"'merate. The ollivial fill is 

, 

Pr-obabliy:,l-in,- on Vioceno;.l s 

uliat aa'e exposed in rarea-s. The umajor voil typen -xe !'i.~lily cal­

ctaxous silt loainqs develorod from theoe nrlmAN 
AbmUnd-it surplies . of groundI wateir a~ee believed to exist in the 

. I 	 -* alluvinl ak-uifers beneath Dubreuil. lthough depth of fill is. ....	~~~~~ eo~io"o-'e ~ ~ mm of..:. )'
ul~hnom, it probably is sufficient to contain larr,,e voiinos of 

water. The alluvial "beds dip. emtly '.awa rd i d , at ,le­.	 lower 

~ BviAions in the project area there is good posibility that a 
*~ deep well would flow at the surface. Floods reachinG the dry 

I channel in the plain lose lrsa'ge voluns of water into the 
_-'A 


3.0 PROJECT DESCRIPl'I!lli

•

eood porn.:ibility tJu':.t a.

Floods renching the dry

D-J.brguil io loc::.tcd in tJIt! north \tcotern corner of -the Cc,yes Pl~in,

bet',:een ti:c ..leul <:':ld '.1'01'0001: Jlive!'s ',Tld i t6 30ll""hcrn boun~tl'.r io

the IIoir:; r...:.·.mlry Hor.d l sec b.=.3Q 1~i!.P, Pl",'tc 2.2-1.

The l>'llbI"CHil Irri£~:tion S::,~tor.l is loc.d,ctl in t.-he Ac\.'..1 River n."sin,

~1;dch in tUl~l1 is cont~i;.Qd Hithin '~}-:e G1VCC j~lcin. 'jljv~ C~;)'a3

FIcin has 2Yl p.rca of t~bo...t 350 !:.-n2 ~"t is Hitl1i,l ti,~ j'u';ro:1uioscrr.Cllt

of C~OS, ~ divioioll of the Dcp<'.rtcr~l!t du Sud.

Locr~l tOPO~'l'l~phy v~l'ico from eently rollili.cr in t::e north Hast

~.;o f:ni te flr:.t in t2:0 $outhcc.ot. The nil) 0 alone tho north cdl;C

of the plcin -·.;:,'C Bocc:lc li,::r.H:;~,;ono:!G, l".I'.-:illito and !;omc cCllglo­

mer~te. The "llnvi;;!.l fill is IJl'oh:.".bl:(·:.l~·-in:; Oil :'ioC~I11J :1:~113

tiwt L'.l'Q cxpo:;;ecl in ;U"Q~. The I.m.jor uoil tj~CO , rc hi:;1l1~' ca.l­

C;ll'OUO Gilt lOnJlls c1cvclor'''u' frol.l til(:::H~ n',1'16.

All\!llli:,nt supplies of t:roWld \,'a.ter ;::.;,('e bolicv.1d ·to criot in tho

."!.lluvir.l ;u~uircl's ooneuth Dnl1rcuil. P.lthouch depth of fill is

ua!:llotm lit Pl'out"olj' is ouffi cient to contain Itu'!::'e V'Ol\'lr.!Hl of

HHtOl'. The ?..J.luvicl 'ocds dip :..'Cutly c':",au<'-:'d f'.Jld I t::t laHar 010-

vn.tions in the yrojcet Ill'eo. thero io

deep uel1 l"Iould f10\'1 e.t tho s\U'f~lce.

ohanne1 in the 1116n lose 1£.l'~ vo1um:lB of ~mter into the

3.02

3.01 ~ject Loc~tio~

I
I
I
I
I

I
I

I

I
I

I
I
I

I
I

I

I
I

I



PLATE 4,41 -1 
PLANCHE 4,41 -1 

SOIL MAP "mel 
OF DUBREUIL IRRIGATION AREA 'N 

LEGEND 

1 LEVY SILT LOAM
 
2 BREFAITE COBBLY LOAM
 
3 AGAR LOAM TO GRAVELLY LOAM
 
4 DUCIS SANDY CLAY LOAM
 
5 BERAUD CLAY LOAM
 
6 CAYES CLAY LOAM
 

CLAY
7 BOISROND 

8 BURIN CLAY
 
9 MERSAN CLAY
 

ANALYZEDLOCATION OF SOIL PROFILE 

-- NATURAL DRAINAGEWAY
 

- - -4- - IRRIGATION CANAL
 
SECONDARY ROAD
 

SOURCE OF \WIATER
 
£ VETIVER FACTORY
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3.03 

.alluav al acr~fer ,., Other sources recha tom thp ui axe'= :­

%l%'thatborier and lie ban~tie q-1uilfil %i l:ikely tia '' 
the severe deforert.-Aion of the Upper waatershed lias r. a.' 

rates told ol ans of storm r-LL)off . Th~e ruesull s "h t %e' " 
mesa d~~~~~~ci s charge o f t h e Ac ul Ri e a e k- a e , f o ds h v 

coue severe -zid the river channel eon the n ain Iiau Lecome w-istable. 
o ct Service Area 

| 
l139rictabes rdsprovidey las bgoe ntieoar tothe 

' : L; 

, . 

,, 

I 

t 

I 

-

ivr 

I 
TPhe Fa-oject Sei-vice Area is shown on tlhe base i--,p Plate 2.1-1. 
The, Gross m&aea indicated in the E.0.I. report was 2,344 hectrxesIa( I,165 hectr.es as irrigable. Final surveys indicate 21665 and 

i iOc 

Lfjtajnfafe2dsbn.raedshrefo h iiso! 
J thtbr~e z~.d le bneat th a~uvitl fll.it i lielytha 

h e oetto ft e upr;'cs e i nzc(~ 

rats ~d vl~unnsoftor ruoff Th ruultis h"tth 

rne~ diichr~eAul iverhc~ f te clcre~ecl Lbod~hav 
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st:r'orunooo. f'l'ld m~ provide It>.I'l!."O qur.ntitieD of Hct~r to the

alluvial nquifcr. Other sources l'cchc.rSO to tho ['_quirer a.re

infiltrc.tion of rain end subsnrft".ce dischc.rl.:o fron the lirneDtO:lcD

thc.t \>ord,cI' ~"!d lie b:mcath the ~ll\lvitl.l fi.ll. J'~ in likely tho.t

ti-Ie severo tlofol'crJt~tion of tho upper ·.·I~t~ruhcd hc..~ incI'C (tfJC.'d

rt~tc3 iJ1U VOlU:,1I1S of ntorrl l'l'Jl0ff. '.i'hc l'o:::mlt is thd the

we....n tliuchuxS':! (·f th~ /~cul nivel' hr.s C1CC1'':W..::H'!d I floocls IHWC

h';)CO!11C Gcvcr'c {·.nd the river cL~'1nol on the plr.in hr:.s l:l~COI:'le unst;.·,ble.

3.03 Project SO:i'vice Area.

',!.'he h~ojcct Sel'vice Area is oho,m on '~he busc lIlc.p Fl1.~te 2.1-1.

1J.'he Cl'(j3C ~.I·Ca. indice.ted in the E.C.I. report \ws 2,3/,4 hectr.l'cs

t'Jltl 1,165 hcct~'eo en irri(,"3.i>lc. Fine.l. ~urvcys inclicnto 2,665 a'ld

I, ,n9 hec~ ..:J:eG ]'(:spectcdly C-3 ::eina more nearly corl'ect.

.'.

,
•

1

\

I
!



4.4'~
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Q ,44 -4-

.Qhe ~ ~ ~ ~ ~ ba mrgtbzyte 2.1 1.~ ~ ~iu~son'nb'e.ap, Plate
h ei ifl l 1 -bre 1 

2.he wa.er- is divete3 from the vAciA -T)iver ,.ame'troiih the rimain ' 

.caaisid 2a' ed~4-thie syste&'f13rib a e~eral 
-'~ ~~~d t' 444' UAt~j : 

The is accopean :ogee gravity, type, 01 

13 .1wid '.'luin apron.,
4.he:rve '24

.long, -2.5m. hi ab 6Ve tervrbed' and13 .'ienou.n 
-~ i'~ '~ 

WInts rctuesicllude: a right retainingr Wa.l1r60 rong and 

high bank retaining wall, 40 inlonC and' 45 Ydhigh, a set 
'""Appurtiec 

oftws !w£st~ acilitate'sluiciflg, a steel radial slu.ice gatte
gatec.4~".""7'.''w~ide an '2 14 highi, w rectangular ,~e1irgton 

amaincup1aixiIh~dstibt on"syt<in Aicud Ae1 10kio
lo 

~ Q~iWZ 4' kiomte. The inn c v2.]ip~1ined' for 'mot 'of its, lenGth with 

4~4 4rubble; m~a onry anid hal.s, a dsg capa/citcoft t1he ,eae
4. 

ed Som~e' 'of' the laervals have oce~ ii~ 
-~A.tth 
~ 17'4~ 

s ort distaaices. 'Thir ca'ote ary ifrom'150 to,-'1000 -litesoc'4-'or. 

44,T1 . 

WAN.44 ME4444wU 9,'140 1 w4'' 
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'l"'ne c:xisting D.J.brcuil Irrigation S;"s~em is sho\m on br;Sc 'Imp, Pluta 2.1-1•

'llhe llL:.ter is diverted from the Acul niver, ct!.I'l'icd through 'the main

canal ~~d d!atributed qy the leter~l sy~tem.

The Acul River diversion dam is a cyclopean agee gravity type, 60 )!

long, 2.5 m. bien above the river bed end 13 Mwide incl~ding apron.

Appurtencnt str\1otures include: a rieht rctainill,3 "all 60 H long p_71d

5 I·: high, a ,left bank retr..ining "1all IjO m lone ~ld 4.5 I,: hit;.~ , a oct

of tl'list u.<'..lls to fa-ailitdo sluicing, fI. oteel radii:'.l sluice s-ate

3.5 ]': ~:ide and 2 I,: hien, end tiiO roota.'leuJ,f.r steel irrieetion gatec.

'rhe distl'iuatioll 9:;'stcm i:lclw:.es e. main CC'Jlt!l ap:..roxim".:tely 10 l:il~

I'ilotOl'S lone, 12 romn letorotis ~'1d ocvorill o:i(b- l~tCIT,ls tot·.lirJ!: t\Oout

35 kiloiilQtel's. The RiV.in ct:.::pl i" li:1eu for r.10S~ of i'tc lol:cth ~'ith

rubble T:lO,Conry 2.!ld hc.s e. desil::n Cf'.pccity of 4 l.r3/soc u.t the ile;;:de-c>,te

end 1.5 11.3/690 at the end. SOf.l9 of the l~~el'a.ls hevc concl'ete li.llil1l,."'G

for short distances. ~neir capacitica ver,y frOD lSO to 1000 liters/ccc.

http:iu~son'nb'e.ap
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a *a system~ for.u 

a.fome 
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~'been d. t b laaabor - inesv an t.at ol 
Woras 
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3.2 Proposed System

The! proroDe!d oystom is ShOlnl on Plu-te 3.2-1. Indio{~.tod on the ma.p

uro those t.l'O~ O1he).''O rchC'.bilitntion \lork hc.s stcArlod. The adOB

8ho\m on tho ll~tel'~IB ~'O eatili1{>.tcd ct....rting d(\tco.

The basio oonoopt of the l'oha.1Jilitation of tha Dubl'ouil Irriga.tion

Systom is one of Golf-help. All work on tha system is being

perfomed by the inhabitn."lts uhoGe ·lMd will be benefitted. Their

DloGan is: II rio Bl'Q uuilding our irrication systom for O\a' UDe ".

Hork has been orGi!.ili=od to be In.bor - intensive end to uate only

tho follolling I.,cehanicn! oquiprnont is in uso:

one trp.r.oport truck - 3/4 ton

one dump truck - 5 ton

ono conel·ete mixer - 1/2 yard.

Ha.ul roe.Us heve Ceon ir.'lproved \Iith GOI,~C icipo1'ted l:lr~-;erinl fl'O::1 the

non.r~ l'ivo1' bed M.d Hith rBt.tol'ial removed f1'Oln tho J:iLl.in c:'n~l, io t

1'001:, b'Tuvel c.'ld 3f'.Jld. All uark io l..cing pc1'fo1'r.1Od by Jnl\lluru h,bor.

As noted on Plnte 3.2-1, 1'ehe:.bilitGtion \lork oterted. 12 August 1976

at station 0 + 00, the uivorsion gates of the r:Iain CMo.l. Repnirs

were cede to the e;e.t013 thomoelves and olec.rinG. nloNline o}>'Jl'c.tions

of the cain C2.'1al continued down BTooc.

At station 0 + 600 on 29 September conotr~otion wua ot.a~ed tor a. .
flwne in the main 'OUlla! to over-paBS the difficult sprinc area to

station 1 + 003.

••



During t he original construction at 176 and rough, nmerous repairs ai 


.nd/or constUruction .. / 

difficulties rather thien purposeful* ~ii 
for this exception ;appear to hcve been design .... si / : 

F~ toajr eaons it is nowi felt that. the spring flow must be " 

,controlled. The most.important for the general welfare of the i ha,­

that the spring (s) produce approximately
bitwi/ts of the area is the fact 

200 liter/second of clean potable water, a very valuable "assetPaiy­

where in Haiti, Secondly, as this appreciable quantity of-water enters 

the main oeiil. uncont ,olled, there is no simple way to close off the 

flow at lower levels when irrigpation is not needed or the canals 

more them, currentlyrequire maintens;zce. With the river fuirnishingz water 

needed for irrigat.ion, the spring flow is surplus.
 

A flume or overpass has been designed and cohstruotion is well under 

way. Coi :,rolled flow of river~water will pass over the spring area­

without co-mingling of the poluted river water .withthat of the spring. 

The flow from the spring will bs diverted into a parallel canal for
 
, , ':
 

sa'y of several methoaIs can be used. Re-entry to •:ii ~ disposal. For this, 

the i.nain canal through suitable control structure;. discharge into the~i ?J 

river; or construction of a reservoir and pipelines to furnish-nearby 

The third method-is to be preferred and .villages with potable water. 

,
local groups are currently discussing w ys'and means to finance this 


.
 
scheme , as fwiding is not available from the Dubreuil Irrigation Projectr." 

Photographis of construaction operations in the sprinig area axe contained / 

i!iin this report. I
 

•

•

•,.
..,.

......

,.

For tuo major ree.:3uJUJ it is 110l'1 fo1 t that thG spring flow rr.unt be

.':ontrollecl. T'ne mODt impOl·tant for ~hc general \'/olfaro of tho inhe,,-.

bitQ.nts of the area 10 the fact thc.t the spring (s) produce approximately

200 liter/Gscend of cloom. potable l:der, a very velur\ble ~cet eny-

",hOI'O in Hciti. Secondly, F.B this appl·eciE.lJlo quc.l1tity of u~tcr er.tol'S

tho J:lI'.in cilIIcll uncontl'ollell, there is no oimple ltc.;)." to 010::ie off the

floH c.t 10\101' levalE! Hlion il'ri~ution io not 110C(lcd 01' the oaml:la

require m:tin'LOlll:'.1lCO. ',lith -the rivor fll!"nishinc l:,Ol'O Hlltcr thr_'"1 c\U'rently

noeded for irriBetion, the cpl'ing flow is Gurpl\m.

During the orit.-inul cOlls"truotion at 1761 nnd t,rough n\uncrous repairs

as late f'..B 1962 this particular section of the main cano.l hod reen

left open, '"'ithout Ina.sonry \lalla or ':lottOJ:'l, allouinB the apring \'later

to ental' tho mr..ill Cl'.11U 6~"rOMl 1"Ii tll he method of control. Reasons

for tbis o::.:coptiOll ap~nr to hu'/o t.eon ucd.·:~n ~"1u/or construction

difficultios rather the.."1 purpoccful.

A flUU10 or overpass h~.s been desiened end conatruction is well Wlder

uo:y. CC,1 '~.rolled flo'i of river Hater will peas over the spring a.roa

\-lithout ¢O'-,:linglinr; of the poluted river Hater )o'ith tJu>.t of the sprin~.

'i'he flo\"' from the spring Hill In diverted into a. pCl.rallel oanll1 for

dispocnl. For -;his t 8J~. of fJever~.l tletho:ls ca.'"1 \;e used. Re-entry to

tr.e l.min car.~ through suitable control structure j discharge into the

rivor; or conlitruction of e l'eaervoir llnd pipelines to furnish neoi1rby

villa-acs with potable \ie.1.cr. The third method. is to be preferred and

100cU l,,"l'OUpS are oW'l'ently diacUBsinlI '{ays ·...end moa.."lS to finwlce this

Bcher.te, «S funding iG not availa.blo from the Dubreuil Irrigation Project.

Photo(.Taphs of conotr''o1otion o}lOretions in the oprillg area 0.1'0 containod

in this report.
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Excavation of Now Main Canal Section 1
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Plastering 
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Walls of Repaired Section of Mnin Canal 

I
 
~1
 

I
 
I
 
I
 

1 

Excavation of How Moin Conal Section

Plal'ering Walls of .Repalred s.ction of Mnin Conal
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& t ee ersely ceb t) e' ~l-rehaablOt ionl 
7 f 

11,c r i ed .Th
 

Sro ola gprits 'survey, b>,ews o, a,~c 

Cl.ioca a -sbeen ot in hesa 

seconid cing 9 
re, ys atioal~ wi~hn 2 2 J~~ of'The Aalbanik'onee.her - K~Kveg " 

id. h ti cle'igoprtion is hegru~Ibbn' of roots toprevent, 

regro Wt adlfihu leve.in of le clea ares,. -htgah 2f.s 

oeVulvo n, ar~e preented inthe, rport ~ ~ '~Y 

Oithercrews i .ork w,'iithin,; the. ,caial ,proper' and in At e case' of mnasonr'y. 

c'anals, i,, einoveveet at ive -' owth 1'sprout iin froin niortar jints !Ilee 

o-sa'sf~ d' by mason who. point-up mort~x' ts ana ,,k 

ti~ co sd~r~be b~e~in ou.ld e'Ao ute 

theclax'g weasthy cu~t a2, 1/2 !rnteIr swath on .both, sides 
~ana g~oodly,- nu;­

hadben epe~e. 

ofWhe canals. 3 ouh o'tf~ this s6rip -was, being cropped 

berof tree aeewireea to be' Goleired.'-, Pirior conta~t ; 

e -f~~lipains,- ekng ,:exple stons.,of why 
,witwiththe f is 

" 

,'* o~ea'.,was, reqiireal 0 te& a'yseriou yproblemns. 

Coopers Ion beeen wor'- -'eOX's s'and -faera 1 iin allowing cops and ~ 

rgl 0'ln'an V0ehaxves e. was ,in l~g i'instriunentaJ? in'W''­

* rob~fre operation. 

44 -4 

,

;

'.

•
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Cleari~ of canal bw1ka has been cilI'ried out in threo sta.~'Cs. The

first r.oU8b clearina percits survey 0):8\'18 to ''lork, tho aeoond outting

relllOV8s aU ~.get"tion within 2 1/,2 1·[ of tho oo.nnl bMk on either

side. Tne >third· clouing opere.tiaD ;8 the Bl'Ubll.ng of roots to provent

regrowth' and finol leveling of the clear area. Photol:;raphs of this

operi:.tion are presented in the report.

Othor Cl"QlfB Hork within the OeJlal proper, and in the oase of mc.oonr,y

03-'lals, I'emove vegetative growth sprouting from mortar joints. lI'ltcae

cl'e\'lS ere fo11o\'lod by masons who point-up mortar joints r.nd r.wJ:o

l'equired l-epairs.

It had. been expected thet CO~18idorable objeO;tions \lould be Ol1cowl'tel:ad

1:Jy the clearing crews e.s they out a 2 1/2 matel' sue-th on "ooth aides

of the canals. J.hlch ot: this strip \-lea being 01'OPr:od and n Boodly nu.':)­

'tier of fruit tress were within the area to be oleared. Prior oontact,
with the farmers arteated, with paino-talang explenatioos of wh;y

the olearing .wes required all but eliminated ~ serious problems.

Cooperation between work - ore11S Dnd fnrrnero. in cl.lowing oropo and

fru:J.t", ~.o ripen o.nd be harvested was in l.e.rge p•.rt instrumental in

the trouble trao operation.
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3.3 CONSTRUCTION AND REHABILITATION 

3.31 Barrage and Gates 

The work completed to date on the barrage and appur­

tenances has been limited to gate repairs. The left
 

gate was removed, the stem straightened and the slides
 

re-alligned, the bottom stop plate and seal replaced.
 

The special sluicegate seals, replacements for the de­

teriorated and worn units presently on the gates are
 

on order but not as yet received. This is also true
 

of the epoxy-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 dovn­

stream) bank of the river was being eroded at a rate 

dangerous to a number of dwellings 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. Unfortunately 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 
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CONSTRUCTION AND REHABILITATION

Barrage and Gates

The work completed to date on the barrage and appur­
tenances has been limited to gate repairs. The left

gate was removed, the stem straightened and the slides

re-alligned, the bottom stop plate and seal replaced.
The special sluicegate se~s, replacements for the de­
teriorated and worn units presently on the gates are
on order but not as Jfct received. This is also true

of the epoxy-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 dovm­
stream) bank of the river was being eroded at a rate

l.

dangerous to a number of dwellings 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 strai~lten the river channel

and to reinforce the right bank with the "spoil" ma­

terial. Unfortunately because of regular break-down

of this dozer, hardly more than 2 weeks, wOfk 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

dovm-strearn of the barrage. During the summer and



Protection des rives de la riviere.
 Protection des rives de la riviere.
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early fall of 1977 high waters in the river eroded
 

approximately 6 feet from this vertical embankment.
 

An actual 2 feet was cut from the road directly in 

front of the school. 

The bank at this point ranges from 20 to 30 feet almost
 

vertically from the river bed. The embankment material 
is cobbly-gravel, sandy loam and has little resistance
 

to an angled flow of water.
 

'.ie use of gabions is counter-indicated for this parti­
cular river erosion problem. It is more than likely
 
that the force of flood waters in this location would
 

immediately distroy the gabions unless they were cement
 
coated to prevent surges of water from passing to the
 
back.
 

A practical solution would be to -pin 4" by 4" wire re­
inforcement mesh directly to the gravel walls of the
 
endangered section. This should be done during low
 
river waters, with as much flow as possible diverted
 
into the main Dubreuil canal. It should then be possible
 
to anchor the bottom of the mesh firmly to thb normal
 
river bed working in the dry. After the mesh has been
 
installed, 3 to 4 inclhes of hydraulically applied con­
crete would be sprayed on (Gunnite Progress). This
 

method, properly applied should give positive protection
 
against further erosion of the bank, baring the possi­
bility of a so-called 100 year flood.
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early fall of 1977 high waters in the river eroded
approximately 6 feet from this vertical embankment.
An actual 2 feet \o"las cut from the road directly in
front of the sc~ool.

The bank at this point ranges from 20 to 30 feet almost
vertically from the river bed. The embankment material
is cobb1y-grave1, sandy loam and has little resistru,ce
to an angled flow of water ..

':11e use of gabions is cOWltcr-indicated for this parti­

cular river erosion problem. It is more than likely

that the force of flood waters in this location r:ould
immediately distroy the gabions unless they YiCre cement

coated to prevent surges of \'later from passing to the
back.

A practical solution \'Jould be to pin 4" by 411 \','irc r~­

inforcement mesh directly to the gr~vcl r'alls of the

endangered section. This should be done during 10\'1

river waters, with as much flow as possible diverted

into the main Dubreuil canal. It should then be possible
to anchor the bottom cf the mesh firmly to the normal
river bed working in the dry. After the mesh has been

installed, 3 to 4 incllcs of hydraulically applied con­
crete would be spraye" on (Gunni te Progress). This
method, properly applied should give positive protection
against further erosion of the bank, baring the possi­
bility of a so-called 100 year flood.



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 to be 

accomplished after the "spring by-pass" is completed and 
it is possible to completely stop the flow of water in 
the main canal. 

An education program was created o explain 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 2j meters 

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.
 

3.32 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 Mlich 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.

Al though 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 to be

accomplished after the "spring by-pass" is completed and

it is possible to completely stop the flow of w2ter in

the main ce..n8l.

An education program was created t'o eX!Jlain that large

rocks must not be placetl in the cro1al 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 2i meters

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.
 

Experience 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.
 

Of 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 farm ditches, an item which was to be the
 

farmer's direct responsibility, were constructed by
 

paid field forces on a demonstration basis. A total of
 

1241 meters were constructed in various areas.
 

3.33 Laterals -- Secondary Canals

There are a total of 43,738 I.leters 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.

Experience 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.

Of 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

completeo, 23% of the total.

A number of farrr-. 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 Section of Main Canal Before Cleaning 

Section of Main Canal after clearing, note Side branks have hod all vegetation, 

stripped 2.5 meters on both sides of canal. Side walls have not in this photo. 
g 

graph been repaired. 

Typical SectiGn of Main Canal B.fore Cleaning

Section of Main Canal after clearing, note Side branks have had all vegetation-,

stripped 2.5 meter. ori both side. of canal. Side walls have not in thl. photo-
r

graph b"n repa Ired.



lw 



4 ., , 9 d. 

10, 



Ouv age typique do prise d'eau dans un canal secondaire avant la restauration. 

Canal secondaire typique aprs la restauration. 

Ouv,ege typique de pri.e d'eau dans un canal secondaire avant la restauration.

Canal .econdaire typique april la restauration.



Brush and vegetative growth hs 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 damaged, it will have to be repaired. 

Brulh and vegetative growth hn been allowed to become eltabli.hed on the lidel

of the main canal in malonry throughout its entire length.

Conliderable amount of damage hal b..n cau.ed 10 the mGlonry canal In many

parts of the canal. The brulh and weed growth will have to be removed and where

the malonry il damaged, it will have to be repaired.





Most of the masonry canal has a trapezoidal cross-section. The side slopes are 

approximately I to 0.75. The sloping sides permit brush and other vegetative 

growth to establish itself more easily. Consequently the masonry canals with the 

trapezoidal cross-sections have sustained considerable amount of damage. 

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 caused considerable amount of damage to the ma­

sonry lining. 

MOlt of the lIIasonry canal has a trapeloidal croll-section. The side slopes are

approxilllately 1 to 0.75. The sloping sides perlllit brush and other vegetative

growth to establish itself 1II0re eGlily. Consequently the IIIG10nry canals with the

trapeloidal croll-sections have sustained considerable amount of damage.

Tre. and brush growth has been allowed to becollle established along the lIIain

canal or the lower end in the vicinity of Carrefour Beraud. In some sectiona of

the lIIain conal, tree roots have caused considerable amount of damage to the ma­

sonry lining.
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Silt and 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 tilt getting 

Into the canal. A diversion ditch will be constructed above !',e steep canal banks 

in order to reduce the amount of run-off to a minimum. A drop structure or chute 

and a canal water crossing over the top of the canal are to be constructed at the 

point where the canal turns to the left in the center of the picture. This structure 

will convey run-off water into a natural drninageway. Just about station 2- 960 

on the main canal. 

Trees and brush growth are being removed that have become established along 

the masonry lined canal. The legal established right-of-way is usually 2.5 me­

ters on either side of the canals and laterals, the distance out from the canal 

that is being cleared. 

Slit and cobbles being removec! 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\ilt getting

into the canal. A diversion ditch will be constructed above (,e steep conal bonks

in order to reduce the amount of run-off to a minimum. A drop structure or chute

and a canal water cross ing over the top of the canal are to be can stru cted at the

point where the canal turns to the left in the center of the picture. This structure

will convey run-off water into a natural dfl"linagewoy. Just about station 2· 960

on the main canal.

Tre•• 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 c ,ther side of the canals and laterals, the di .tonce out from the can a I

that Is being cleared.
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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. 

Shown il a Ihort section of the moin conol located in the spring areo that hos

been allowed to deteriorate beyond repair.

The propoled new lection of canal to be masonry lined is approximately 230 me·

terl 10n5l. It il propoled to move the alignment of the new canol to the left bank

of the Iprins area on the left lide of the picture.
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Steel check gates and turnouts are shown in the back-ground. Many of the steel 

check gates and turnouts 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 below the bridge across the main canal on the Boval Road. 

Construction work on the rehabilitation of the main canal in masonry. In order to 

gain enough elevation to locate the new canal above the existing springs,rehabi. 

litation work was atarted at station 04600 and continues through station 0-784 

Steel check gates and turnouts are shawn in the back-ground. Many of the steel

check gates and turnouts 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 below the bridge across the main canal on the Soval Road.

Conltruction work on the rehabilitation of the main canal in masonry. In order to

gain enough elevation to locate the new canal above the existing springs, rehabi­

1itat�on work wal atorted at Itation 0,600 and continues through station 0-784
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The invert grade of the existing canal bottom is being changed form 0.007 meters 

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 canal in order to convey water flow 

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

The invert grade of the existing canal bottom is being changed form 0.007 met3rs

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 prt»posed lining of about 230 mete,. of new masonry canal will1begin 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 cand in order to convey water flow

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

Primitive type of diversion structures are used to divert water from the main late·

roll into farm ditchel. 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 il lupplied to the people living in the area for domeltic ule 01 well as for

irrigation. Thil includes drinking, bathing & laundry 01 well 01 for watering II.

veltock.
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A food program was initiated at the inception of the project work. This provides 

a noon meal for ,he workers. 

The food is prepared in a central outdoor kitchen on the project and delivered to 

the work brigade, working on the project. This consists of cornmeal fortified with 

meat principally fish. 

A food pro~ram WOl initiated at the inception of the project work. Thll provides

a noon meal for :he workerl.

The food II prepared In a central outdoor kitchen on the project and delivered to

the work brigade, working on the project. Thil conliltl of cornmeal fortified with

meat principally fllh.
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3.34 Canal Crossings -- Bridges 

65- canal- crossings of-various -sizes were planned, the ..........
 

largest being a truck bridge over the main canal near
 

the spring section. The truck bridge is some 80% com­

plete, with only the ramps on both sides remaining to
 

be completed. An ancient foot bridge 200 meters up­

stream was repaired and a new section added. 14 slabs
 

for canal crossings were cast but as yet have not been
 

placed where required.
 

3.35 Grade Control Structures
 

3.351 Drops, Chutes, Turn-outs, Checks, etc.
 

Of a planned total of 182 new grade control structures
 

41 were started and 12 completed 'as the required metal
 

turn-out gates had not arrived. Also ordered but not
 

received were 61 Armco lift-nuts to replace those missing
 

or damaged on existing structures. Some 67 existing
 

turn-out gates were repaired and made functional.
 

3.36 Drains
 

12 Kilometers of drains to dispose of run-off from
 

storms and excess irrigation are included in the sys­

tem 3.4 kilometers were either cleared and opened or
 

rebuilt.
 

3.35 Grade Control Structures

3.36 Drains

3.351 Drops, Chutes, Turn-outs, Checks, etc.

,

BridgesCanal Crossings

65 canal crossings of various sizes were planned, the
largest being a truck bridge over the main canal ncar

the spring section. The truck bridge is some 80% com­

plete, with only the ramps on both sides remaini.ng to
be completed. An ancient foot bridge 200 meters up­
stream was repaired and a new section added. 14 slabs

for canal crossings were cast but as yet have not been
placed where required.

Of a planned total of 182 new grade control structures
41 were started and 12 completed 'as the required metal
turn-out gatas had not arrived. Also ordered but not
received ",ere 61 Armco lift-nuts to replace those missing

or damaged en existing structures. Some 67 existing
turn-out gates were repaired end made functional.

12 Kilometers of drains to dispose of rlm-off from
storms end excess irrigation are included in the sys­
tem 3.4 kilometers were either cleared and opened or
rebuHt.

3.34

I

I
I
I
I
I

I

I
I
I
I
I
1
I
I

I
1
I
I



Non - functional diversion gates from Main to Secondary canal. Non - functional diversion gatO' from Main to Secondary can,,!.
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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.
 

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 Communi ty 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 

January 1978 

Item - Rubrique 	 Dollars
 

Barrage & Appurtenances -

Derivation 

Barrage de 

Repair Ogee 

Sluice Gate 

Crest - R6paration Crete 

- Pertuis de Chasse 

"Ogee" 1,000 

400 

Main Canal Headgate - Va.nes d'Alimentation 

Canal Principal 400 

1,800 

Main Canal - Canal Principal 

Cleaning Rock, Sediment & Vegetation from 

canal - El'vement des Roches, des Sediments 

et de la Vg6tation dans le canal 

Repair Masonry - R6paration de la Ma9onnerie 

7tepporary Bypass - DUrivation Provisoire du 

Canal Principal 

1,200 

1,000 

13000 

Masonry Lining - Construction Rev6tement en 

Magonnerie 

3 Turnoats - 3 ouvrages do Prise d'Eau 

7 Weirs - 7 De)versoirs pour le Portage 

Proportional des Eaux 

1 Foot Bridge - 1 passage pour pistons et 

animaux 

6,000 

300 

6,000 

500 

16,000 

4.0 ESTIMATE OF CONSTRUCTED COSTS

E.C.I. Estimate vs Actual or Corrected Estimates
January 1978

Item - Rubrique

Barrage & Appurtenances - Ba.rray"cre de

Derivation

Repair Ogee Crest - Reparation Crete "Ogee"

Sluice Gate - Pertuis de Chasse

J·!ain Canal Headeate - Va.!U1es d' Alimentation

Canal Principal

Main Canal - Ca~al Princip~

Cleaning Rock, Sediment & Vegetation from

canal - Elevement des Roches, des Sediments

at de lao Vegetation dans Ie canal

Repair Masonry - Reparation de la. Ma<)onnerie

'nemporary Bypass - Derivation Provisoire du

Canal Principal

J~asonry Lining - Construction Revetement en

~:~onnerie

3 Turno~ts - 3 ouvrages de Prise d'Eau

1 Weirs - 1 D&v~rsoirs pour Ie Portage

Proportional des Eaux

1 Foot Bridge - 1 passage pour pietons at

animaux

Dollars

1,000

400

400

1,800

1,200

1,000

6,000

300

6,000

500

16,000



Laterals - Canaux Secondaires 

Install 3 Metal Gates - Construction de 

3 Vannes Mtallique 300 

Install 14 Weirs - Construction de 14 

Ddvorsoirs 2,100 

Install 5 Drops - Construction de 5 chutes 500 

Install 4 Turnouts - Construction des 4 

Ouvrages de Prise d'Eau 400 

Install 16.3km Masonry Lining - Construc­

tion de 16.3km de canaux aveo Rev6te­

ment en 3a4onnerie 

6,000 L13 Ivlasonry - 6,000 m do 

].'onnerie 126,000 

7,690 m3 -xcavation ­ 7,690 m de 

Fouille 3,500 

18,460 m3 Compacted Embankment ­

18,460 m3 de Remblai Compact6 pour les 

Borges de Canaux 24,000 

Farm Turnouts and Concrete Structures -

Prises de Distribution d'eau et 

0uvra. is d'Art 5,000 , 

161,800 

Drains 10 kme. - Canatux de Drainage 10 kms. 

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

3 crossings ­ 3 Ponceaux 1,500 

11,500 

Laterals - Canaux Secondaires

Install 3 ~retal Gates - Construction de

3 V&~es Metallique

Install 14 Weirs - Construction de 14

Devorsoirs

Install 5 Drop~ - Construction de 5 chutes

Install 4 Turnouts - Construction des 4

Ouvrages de Prise d'Eau

Install l6.3km Ma.'3olU'Y Ll.ning - Construc­

tion de 16e3km de ca~aux aveo Revete-

300

2,100

500

400

ment en Xat;onnerie

6.000 L'l3 l,!asonry - 6.000 m de

J>'.;onnerie 126,000

7,690 m3 Excavation - 7.690 m de

Foui11e 3,500

18,460 m3 Compacted Embankment -
I,

18,460 m3 de ReJnblai Compacta pour les

furges de Canaux 24,000

Farro 'furnouts ~~d Conorete Structures -

Prises de Distr~.bution d 'eau et

OuVra.e IS d'Art

Drains 10 me. - Canaux de Drainage 10 lems eo

25,000 m3 exc~vation - 25,000 m3 Fouilles

3 crossings - 3 Ponoeaux

5.000

10,000

1,500

161,800



Office, Depot, Garag e, Shop.L !_Etc. -

Devis pour Bureau, Garag.e, Depot, Terrain, Etcj 15,100 15,100 

Roads - Routes 1,500 1,500 

Other Costs (14O) - Autre D6penses (10%) 20,800 20,800 

Supervision 

Supervision 

and Administration (10%) -

et Administration (10%) 20,800 20,800 

Contingencies (20') - Impr~vus (20%) 41,700 _1,700 

291,000 

4.01 Actual Costs and/or Corrected Estimates 

Barrage and Appurtenances 

Iaerial: 

1. Epoxy And Resin 

2. Cement, Sand and Gravel 

Repair of Apron 

3. Gate Seals 

4- Headgates 

3. 

for 

700 

280 

200 

200 

Labor: 

1 Mason and 4 Helpers @ 3.00 + 5.20 

$8.20 

4 Months = 17 weeks x 4 dayrs per week = 

68 
68 days x $8.20 per day 560 

1,940 

4.01

Office. Depot, Garage, Shop, L~~<b_Et2~

Devis pour Bureau, Garage, Depot, Tel"'rain, Etc, 15,100 15,100

Roads - Routes 1,500 1,500

other Costs _(10%) - Autre D6pensll_s (10%) 20,800 20,800

Supervision and ~nministration (10%) -

Supervision et lmministration (10%) 20,800 20,800

Contingencies (20%) - Imprevus (20%) 41,700 41,700

291,000

Actual Costs and/or Corrected Estimate~

fu.rraee and Appurtenances

J·!ateria1 :

1. Epo:>:y' And Resin
'.2. Cement, Sand and Gra....e1 for

Repair of Apron

3. Gate Seals

4· Beadgates

Labor I

700

280

200

200

560

1 Mason and 4 Helpers @ 3.00 + 5.20 •

$8.20

4 Iolonthe = 17 weeks x 4 d<!\YB per week =

68
68 d~8 x $8.20 per dC\Y

1,940



Main Canal 

Length: 

0 + 000 to 

4 + 515 Boval Bridge 

9 + 115 To Beraud Road 

10 + 165 To End 0 Lat. 10.1 & 10.9 

Repair Masonry Lining 

Materials Cemen for mortar 1:2 rate 

2 Bags per 50 meters 

Time: 50 meters per day, 

of canal 

both sides 

1 mason & I helper w $4.30/day 

10,165 m = 233 days 
50m 

233 days x $4.30 = 1,000 

Material: 

233 days x 2 bags per day - 466 sacks 

4066 x S 3.50 ­ 1,630 

72 m3 x 5.00 Sand & Gravel 

screened 360 

Install Bridge at 

Install Turnouts 

Spring Area 500 

300 

Install Division Strs. (proportional 

Weirs) 59000 -

8,090 

Main Canal

Lengths

o + 000 to

4 + 515 Boval Bridge

9 + 115 To Bernud Road

10 + 165 To End 0 Lat. 10.1 &: 10.9

Repair J-lasonry Lining

Materials Cemen'ii for mortar 1:2 rate

2 Bags per 50 meters

Time: 50 meters per d~, both sides

of canal

1 mason &: 1 helper • $4.30/dq

10,165 m = 233 d~s

50m

233 d~s x 14.30 • 1,000
Material:

233 d~B x 2 bags per dB\Y = 466 sacks

466 l: S 3.50 • 1,630
72 m3 x 5.00 Sand &: (Jravel

screened 360

Install Bridge at Spring Area 500

Install Turnouts 300

Install Division Strs. (proportional

Weirs) 5,000
8,790



Lat. 2.32 

2.32 - 0.19 
2.32 - 0.19 -


Lat. 2.93 


2.93 - 02 

Lat. 5.34 

Lat. 5.9 

Lat. 5.9 - 0.8 

5.9 - 1.8 


5.9 - 2.8 

5.9 - 4.1 

Lat. 7.09L 

7.09R 


7.09 - 0.65 


Lat. 9.16 

Lat. 9.3 

9.3 - 0.1 

9,3 - 0.3 

Lat. 10.09 


10.1 


1.19 


3600 m 150 L/S 

186o 150 L/S 

650 6050 m 

2350 150 L/S
 

1600 3950 m 

1790 1790 m 150 L/S 

5750 .. m...
 

(4120+1630) 000 L/S
 

1920 150 L/S 

3350 200 L/S 

2150 150 L/S 

1743 9163 m 200 L/S 

14,913 m
 

1900 150 L/S 
2100 200 L/S 

1700 5700 m 150 L/S 

3282 3289 m 500 L/S
 

1350 150 L/S
 

750
 

700 2800 m 

19oo- 300 L/S 

2 455_ 300 L/S 

43,042 m 

3,- 2,75
 
37,292 m
 

Lat. 2.32 3600 m 1SO L/S
2.32 - 0.19 1860 1SO L/S
2.32 - 0.19 - 1.19 650 6050 m

Lat. 2·93 2350 150 L/S
2.93 - 02 1600 3950 m

Lat. 5.34- 1190 1790 m 150 L/S

Lat. 5.9 5150 57.5.Q m

(4120+1630) 1000 L/S

Lat. 5.9 - 0.8 1920 150 L/S
5.9 - 1.8 3350 200 L/S

5.9 - 2.8 2150 150 L/S

5.9 - 4.1 1743 9163-l!! 200 L/S

14,913 m

,I,

ISO L/SLat. 7.09L 1900
7.09R 2100 200 L/S
1.09 - 0.65 1700 5700 m 150 L/S

Lat. 9.16 ) 289 3289 m 500 L/S

Lat. 9.3 1350 150 L/S
9.3 - 0.1 150
9.3 - 0.3 100 2800 m

Lat. 10.09 i900'~ 300 L/S
10.10 2650 4550 m 300 L/S

43,042 m

- 5,150
37,292 11 •



Laterals
 

1. Masonry Canal Lining 

16.3 km or 16,300 meters planned. This amount of
 

masonry lining is needed to rehabilitate the system
 

properly.
 
3 3 of
16,300 m x 0.92 m per lineal meter = 14,996 m

masonry lining 
3
14,996 m x $35/m 3 = $524,860 $524,860
 

3
(14,996 m x $27/m 3 -'$404,892)
 

2. Excavation - Canals, Laterals, and for Masonry Lining 

Based on cross sections taken and calculated for 

construction purposes on Lat. 5.9 - 2.8, the average 

amount of dirt to be moved is 0.57 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 m3 per 1 man per 1 day.
 
3 a 9291 m3
 16,300 x 0.57 m

-291-m 3 = 3097 mandays x $1.30/day S 4,026
 
3mP
 

The remaining 26,742 meters of laterals will remain
 

as earth channels and will require compacted earth
 

embankment at the rate of
 

3
2 m per 1 man per 1 day. 

Laterals

1. Masonry Canal Lining

16.3 km or 16.300 meters planned. This amount of
masonry lining is needed to rehabilitate the system

properly.

16.300 m x 0.92 m3 per lineal meter =14.996 m3 of

masonry lining

14.996 m3 x S35/m3 = $524,860 ~524,860
(14,996 m3 x S21/m3

Q" $404,892)

2. Excavation - Canals, Laterals, and for Jt!asonry Lining

Based on cross sections taken and calculated for

construction purposes on Lat. 5.9 - 2.8. the average

amount of dirt to be moved is 0.51 m3 per lineal

meter of lateral.

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

lined and. only excavation is n~eded at the rate of

3 m3 per 1 man per 1 dB3'.

16.300 x 0.57 m3
a 9291 m3

~m: .. 3091 mandays x $l.30/d a-r S 4,026
3 m

The remaining 26.142 meters of lateralB will remain

as earth channels and will require oompacted earth

emban~nt at the rate ot

2 m3 per 1 man per 1 dq.



- -

3
26,742 x 0.57 m = 15,243 m3
 

159213 = 7621 man-days x $1.30 ­
2 m 

3. 	 Grade Control Structures (Drops, Chutes, etc.) 

Based on data from Lat. 5.9 - 2.8
 

97 Drops @ $75 


85 Turnouts and checks @ $85 


4. 	 Canal Road Crossings Structures 

Pedestrian and Animal 

65 ea @ $45 


5. 	 Drains - 12 km of surface drains to dispose 

uf ru:n-off from storms and excess 

irrigation water 

Excavati on:
 
3
3 m per 1 man per 1 day
 
3
2 m per lineal water of drain ditch 

12,000 m x 2 m
3 = 24,000 m3 

24,000 m 3 m 8000 mandays 
8000 mandays x $1.30 -


Drain crossings for animals and, 

pedestrians 

35 ea @ $65 

9,900
 

7,275
 

7,225
 

2,925
 

546,311
 

10,400
 

21275 ,
 

12,675
 

26,742 x 0.57 m3 = 15,243 m3

~= 7621 man-d~s x $1.30 = 9,900
2 m

3. Grade Control Structures (Drops, Chutes, etc.)

Based on data from Lat. 5.9 - 2.8

97 Drops @ $15 7,215
85 Turnouts and chocks @ $85 7,225

4. Canal Road CroBDinga Structures

Pedestrian and Animal

65 ea @ S45 2,925

546,311

5. Drains - 12 km of surface drains to dispose

0f r~~-off from storms and excess

irrigation water

Excavati on:

3 m3 per 1 man per 1 dCJ3 "

2 m3 per lineal ,.,'ater of drain ditoh

12,000 m x 2 m3
a 24,000 m3

24,000 m3 -; 3 m3 .. 8000 mand<\ys

8000 ma~d~s x Sl.30 .. 10,400

Drain crossinsa for ar.imals and

pedestrians

35 ea @ $65 2,275

12,615



Service Road. 

I orew 3 to 3.5 4 days to repair or construot 1 km 

of road. 

Main Canal: 

Labor: 1 crew 9 $16.00 

6.5 km left to be oompleted 

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 km - 22.75 loads 

22.75 x $10 227.50 

Laterals:
 

Labor: 1 crew @ $16.00
 

Lat-. 5.9 - 5,000 8.Okm x 3.5 days = 28 days 

Lat. 9.16 - 1.6 km 28 days x $16 - 448 
Misco 1.4 km ' 

8.0 km 

Material: Rock and Gravel
 

7 loads x 8.0 km - 56 loads 

56 loads x $10 560 

1,599.5o 

($1o per load or oharge Ob) 

I Dump truck haul. 9 loads per day or 27 m3). 

Servico Road.

1 orew 3 to 3~5 4 dB\Y's to repl'\ir or construot 1 1cm

ot road.

Main Canal.

Labor: 1 crew ~ $16.00

6.5 lcm left to be oomp1eted

6.5 km x 3.5 d~s a 22.75 d~s

22.75 dB\Y'8 @ $16.00 364
Material.

3.5 charges (Loads) per km.

3.5 % 6.5 km = 22.75 loads

22.75 % !10 227.50
La.terals:

Labor: 1 crew @ 116.00
Lat. 5.9 - 5.000 8.0m x 3.5 dB\Ys • 28 da.;ys

Lat. 9.16 a 1.6 km 28 d~s % $16 a 448
"Misc•• 1.4 km

8.0 laD

Material: Rock and Gravel

7 loada x 8.0 kIn • 56 loads

56 loads x 110

(110 per load or oharge (3m3).

1 Dwza, truok hauls 9 loads per dl\Y or 27 m3).

560
~~- ....

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 hra/day 1,920 

Community Center 10,000 

Supervision and Administration DARNDR 

Contingencies 20% -- 116,311 

$ 699,546, 50 

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

are exoluded, 

L'Aoul River Channel Improvement

Dozer Work: DARNDR

5 to 6 weeks (25 to 30 d~B)

30 days x rate (a.oo) per hour x a hrB/~a:y 1,920

Community Center 10,000

Supervision and Administration DARNDR

Contingencies 20% 116,311

S 699,546.50

Note: Items purchase~ on FLO/C and technical consultant requirements

are axoluded.



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 

Using the 31 December 1977 final figur£l !"0r the in­
completed project :

$ 699,546.50

Amount expended to 31 December 1977 :

S 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.
 Lavage de sable et de gravier pour la restaurotion du projet de Dubreuil.
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Visit@ au projet du Dubreuil du Ministre do I'Agriculture, Mr. Remillot Leveille et 

des officiels du DARNOR. 

Visite au projet du Dubreuil du Ministre d~ I' Agriculture, Mr. Remillot Leveille et

des officiels du DARNOR.
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Visite au projet du Dubreuil du Ministre do I'Agriculture, Mr. R6millot L~voil5 et 

des officiels du DARNOR. 

Visite au projet du Dubreuil du Ministr. d. l'Agriculture, Mr. Remillot Levl)illr; et

d~~ officiels du DARNOR.


