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PREFACE

USAID's Project ImplementatIOn Letter (PIL) No 9 for the Tadla Resources
Management Project (TRM), of July 7, 1997 to the DIrector of the Office RegIonal de MIse
en Valeur Agnculture du Tadla (ORMVAT) provIdes for a one-year extenSIon oftbe TRM
PrOject to a PACD~ September 30, 1999 wIth no addItIonal grant fundmg beyond the
$10,630,000 already oblIgated to the Project The PIL stIpulates that the extenSIon \\111 be
granted to provIde the addluonal tIme needed to (1) complete ImgatlOD system management
tools for water sa\ mgs, (2) achIeve five pnnclpal ObjectIves for \\ater savmgs and \\ater
quahty control, and (3) complete on-the-Job trammg of ORMYAT staff WIth the
countersIgnature b) the DIrector ofORMVAT, July 14, 1995, PIL No 9 prOVides a basIs for
extendmg the Chemomcs contract No 608-0213-C-4002 up to one year (through June 1999)
and for transfemng to the contract $400,000 already oblIgated to the Project The modIfied
contract WIll thus mclude a budget for $10,441,749

ThIS editIon ofthe 1997-1999 TRM Work Plan updates an earher draft whIch was
submItted to ORMYAT and to USAID m Apnl 1997 for comment The work plan 15

predicated on modIficatIOns to the Chemomcs contract mcludmg the statement of
dehverables, mclusIOn of performance mdlcators and budgetary adjustments to bnng the
LOP budget to $10,441,749
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SECTION I
INTRODUCTION

The Tadla Resources Management (MRT) Project, as amended, IS a 6 year, 106
ml1hon dollar project With a PACD of September 30, 1999 A contract With Chemorucs
InternatIOnal provIdes $10,441,749 to be expended for long-tenn and short term techmcal
asSistance, commodIty procurement, trammg, and technologIes transfer from December 1993
to June 1999

In late December 1995, a Jomt USAIDfTRM workmg group developed a set of five
performance mdlcators for the TRM Project to support USAIDlMorocco's strategIc ObjectIve
1\0 2, "Improved Water Resources Management m the Agncultural, Urban and Industnal
Sectors" A SIXth mdicator was added for the TRM 1996 Work Plan Smce then, all project
actl~ltles have concentrated on achIevmg the foIlo\\'mg results

1 Increased volume of water saved through Improved canal conveyance
effiCIency and through Improved on-farm water management

2 reduced water pollutIOn through a reductIOn m the amount of mtrate
potentIally leached Into the ground\\ater

3 Increased number of farmers adoptmg mtegrated pest management (IPM)
practIces

4 Increased number of farmers III water users associatIOns

5 number of discrete technologIes developed by the TRM actIVIty Implemented
In other penmeters

6 development of polIcy reforms recommendatIOns for Improved water
resources management m Morocco

As of the end of June, the TRM Project had spent $6,877,887, bnngmg total
remammg funds available to $3,563,862 (34 percent of the modrfied LOP budget) The Plan
provides a strategy for the allocatIon of these funds and use oftechmcal aSSIstance and
ORMVAT personnel to assure achIevmg project ObjectIves by PACD There are three key
pomts to the work plan strategy

1 Flrush all modehng tools and other technologIes m the process ofdevelopment as
early as pOSSIble, assure ORMVAT staff skill development, and launch technology
transfer process to other ORMVAs

2 Assure that ORMYAT staff are usmg the tools and technologIes appropnately,
concentrate on extendmg technologIes to other ORMVAs, and contmue polIcy related
InItIatIves, support for WUA development.IPM and rutrate management programs



3 Contmue momtonng and evaluatiOn of progress toward Project targets over the
remammg life of the Project

AchIevement ofproject performance mdIcator targets \\,11 reqUire approximately 38
person months of short term technical assIstance and 91 person months of long term techmcal
assIstance (See detaIled scopes of work for long term technIcal assIstance Annex C )

SectiOns II through VII provlde by perfonnance mdIcator a bnefdescnptlon ofeach
\\ork plan aCllVI't\ and an obJecllve tree demonstratmg the progressIOn of project actiVItIes
'Wluch leads to acluevement ofanttclpated project results and program strategIC objectIves

Annex A (Tables 11 to 1 6) gIves a detaIled defirutlOn of the mdicators and
performance targets Annex B (Tables Ia-I t) pro"Ides by performance mdIcator, detaIls of
level of effort and timmg reqUired for the 1997-1999 Work Plan activIties Annex C proVIdes
detatled scopes ofwork for the long term techmcal asSIstants A detaIled cost budget IS
attached as Annex D
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SECTION II
WATER SAVlNGS IN THE TARGET AREAS

Volume of\\ater saVings In the Tadla ImgatiOn Penmeter depends on two antIcipated
results, (1) Improved canal conve)ance efficiency through ImprO\.ed Imgatlon system
management, and (2) Improved on-farm water use efficiency through technologies \\IDch lead
to Improved on-farm water management Figure I shows the progression of actIvItIes over
the hfe of the project whIch wIll result In water savings and lead to Improved water resource
management In the agnculture sector

Tables 1a & b m Annex B provide a summary of level ofeffort and tIming for these

activities

A Impro, ed Canal CODVe}3nCe Efficiency

Improved canal conveyance efficIency Will result from a comprehenSive ImgatlOn
management system whIch Integrates the subsytems descnbed belo\\ whIch provide a
capaCIty for hydrologIc analYSIS, geographIc mformatiOn system (GIS) analYSIS, real time
telemomtormg of agro-meteorologIcal and system flow data, \\.ater ordenng and planrung,
lITIgatIon schedulmg and canal flo\\. SImulatIOn model When operatIOnal, such po\\erful
computatIOnal capaCIty hnked to real tIme data collectIOn and rapId response capabIlItIes wIll
enable the efficlenc}, flexIbl1Ity, relIabIlIty and tImelmess needed to respond effectl\ely to
mcreasIngly complex demands by penmeter farmers

Through specIahzed formal and on-the-Job trammg and actn e partICIpatIon III the
plannmg, estabhshment and operatIOn of these systems, the project IS budding ORMYAT's
human resource capaCIty to ensure the long run sustamablhty of these systems beyond the hfe
of the project

At EstablIshment of a GIS System

The GIS IS a computer system that manages spatial data In dIgital form Most of the
models and s) stems that the project IS developmg to Improve the management of \\-ater
resources In Tadla are geographIcalJ) locatIOn speCIfic GIS \\-Ill therefore serve as a major
planrung and management tool through Its capacity for mtegratIOn, analySIS and presentatIon
of results In map form The GIS \\-111 be used as an aId In the development of a
comprehenSIve ImgatIOn schedulmg apphcatIon covenng demand analySIS data (such as
farm locatIOn and charactenstlcs, seasonal crop patterns, SOil types, agro-meteoroiogical
data) and system water distrIbutIOn charactenstlcs (such as phySIcal system layouts lInked to
a computenzed hydrauhc model) Thts system WIll contnbute to water savmgs through better
tImIng of crop ImgatiOn that takes mto conSIderatIon the stage of crop development and soIl
types In addItIon, the GIS wJ11 be used to momtor envIronmental problems (such as mtrate
pollutIon of ground water, sahmzatIon, waterloggmg, and agro-mdustnal and urban
pollullon) and to assess the envJfOnmentalimpacts of lITIgated agncultural practices wltlnn
the Tadla Penmeter
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Two ORMVAT staff are Involved full tlme In the development of thIs tool, WIth
Project provided technical assistance from the morutonng and evaluatlon specialist and short
term consultants In additIOn, an ORMYAT GIS workmg group are Involved m the
conceptIOn of applicatlons and In data collectIon The project procured and Installed two GIS
\\orkstatlOns and penpheral plotters, pnnters and digitizing tables controlled through a
dedicated LAN SIX project sponsored formal short courses and on the Job-trammg through
1996 and a GIS Study Tour m July 1997 have expanded the capacity ofORMVAT staff to
effectively use GIS to contribute to Project objectives for water savmgs and Improved water
qualIty By the conclUSIOn of the project, ORMYAT wIll have a fully operational GIS With
hIghly tramed personnel capable of operatIons, mamtenance, and expansion

DlgItlZlDg of base maps To speed up the process of mtegratmg applIcatIons and
5) stems mto GIS, the Project has sub-contracted WIth a profeSSIOnal US proVIder ofdata
comerslOn servIces to dIgItize base maps for the ImgatIOn penmeter, mcludmg farm parcels
and blocks, ImgatIOn and dramage systems A pdot effort conslstmg ofconverted data for
cOO01 has been completed CompletIOn of the remamder of the penmeter (22 hydraulIc
sectors) IS expected m early 1998 The Chemomcs GIS Techrucal Support Uillt m
\\ ashmgton IS supervlsmg the effort to assure qualIty control for the final product Smce thIs
dlgltlZmg effort IS based on ongmal engmeenng dra\\mgs from the archives ofORMVAT,
vahdatlOn and updatmg WIll reqUIre substantIal addItIOnal work by theTRM GIS urnt once the
pro\ Ider has completed the data conversIOn effort

Data conversion and analySIS For GIS apphcatlon de\elopment and mtegratIOn of
ImgatlOn system models substantial data bases are reqUired The ORMVAT GIS group and
the project M&E speCIalIst Will contmue the development and mcorporatIOn ofbasIc data
such as Vvater and SOlI qualIty, seasonal crop patterns and imgatlon water uses that wIll
support the imgatlOn management applIcatIOns and the momtonng of the enVIronment ill the
penmeter

GIS trammg In July 1997, 6 ORMVAT and MAMVA engmeers most closely
asSOCiated WIth PrOject GIS activIties partICipated m a GIS Study Tour which covered the
followmg aspects of GIS trammg
• partiCipation at ESRI InternatIOnal GIS Users Conference, San DIego CalIforrna, for

further exposure to new GIS concepts and applIcations
GIS applicatIOns VISItS to the Impenal Valley ImgatIOn DIstnct, m ElCentro, to the
CalIforma State Department of Water Resources, and to the Bureau of ReclamatIOn 10
Sacramento, and U S GeologIcal Survey Center m Washington D C

• At Chemomcs InternatIOnal GIS Support Urnt, m washmgton, tra10mg ill qualIty
control of the dlgitIzmg work currently ill progress by a pnvate U S fIrm to develop
the Tadla penmeter base maps essential to unproved systems management

GIS ApplIcations development and Integration The Project WIll proVIde up to 3
person months of technical asSIstance for development ofadvanced GIS applIcatIOns wIDch
mtegrate and/or lmk GIS With such thmgs as the ImgatJon planmng and schedulmg models,
the canal SImulatIOn model, flow data, agrometeoroIogical, and enVIronment morutonng
s\stems
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A2 Complete Installation of the Agro-meteorologJcal Network

The project procured, Installed and cahbrated 3 automatic weather statIOns CAWS
powered by solar panels) dunng the first quarter of 1996 Dunng 1996 and early 1997 data
was downloaded to a laptop computer every two v.eeks from automatic data loggers at each
of the three sItes ORMYAT engmeers are usmg data on raInfall, temperature, humIdIty and
evapo-transpuatlOn rates to detenmne crop water requuements for Improved ImgatIOn system
management The AWS w111 also provIde mformanon useful to mtegrated pest management,
to predictmg crop yIelds and quahty, and to more ranonal and efficient apphcatlOn ofagro­
chemIcals The AWS network proVIdes another tool for ORMYAT to help manage water
effiCIently while adaptmg to the hberahzatIOn of croppmg patterns and adoptmg a more
responsIve management system, as well as to contnbute to a sustamable enVlfonment The
system is fully operatIOnal (ready for use by ORMYAT engmeers and technicians)

Dunng early 1997, the Project added, WIth short term technIcal asSIstance, the telemetnc
system for real time automated transfer ofagrometeoroiogical data to ORMVAT central ~d
to each of the three hydraulIc subdIVISIons Trammg on the operatIon and mamtenance of the
system and on the use of data for ImgatlOn management has been lrutlated

Project \\-111 pro\Ide technIcal support for the followmg

• as a part of on-the-Job trammg establish \\lth ORMVAT staff a method for
dlssemmatmg and usmg weather data for Improvmg ImgatIOn plannmg and
scheduhng, and other pertment uses

• complete trammg of ORMYAT staff m the mamtenance and operation of the \\eather
statIOns

• extend the set of agromet technologIes de\eloped to other penmeters through a
semmar/v.orkshop

A3 InstallatIOn of Flo" Data Momtonng System

The project deSIgned a nemork of 11 automated flow measurement statIOns which
wIll transmit rea] ume data of ""ater flows from selected Sites In the Bem Amlr and Bem
Moussa ungatlon systems The automated \\ater flow momtonng nemork \\Illl help
OR}.lVAT Impro\e the canal conveyance effiCIency through tImely control of the flow that
goes mto the S) stem and what spIlls out over the end and back mto the River ORMYAT
With PAGI II funds, completed the constructIOn of phySIcal \\orks for these SItes Chemorucs
completed the procurement ofeqUIpment In 1996

InstallatlOn ofelectroruc measurement deVIces, data recorders, and the radIO
telemetnc system (See also Agromet above) was completed dunng June and July 1997 With
short term technical asSIstance The system IS fully operatIOnal (ready for use by ORMVAT
engmeers and techrncians) The related traImng and use by ORMYAT for system management
purposes wdlimprove canal s) stem conveyance effiCIency Remalrung actIvItIes mclude to

• establIsh methods for usmg the flow data to unprove canal S) stem management
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• complete trammg ofORMVAT staffm the operation and maIntenance of the flow
statIOns

• extend the flow data measurement technologIes developed to other ORMVAs through
a short course provided by UC DaVIS In September 1997, through a semmar/
~orkshop and through techmcal exchanges by Project experts

• Estabhsh regular estimates ofcanal conveyance effiCiency & momtor water savmgs

A4 Development of a Hydrauhc Model

The Project has thus far provIded 3 person months of short term techmcal expertIse In
the development of a dynamiC hydrauhc model, which WIll sImulate the features of the
Tadla IrngatIOn canal systems ORMYAT staff WIll use the model With data from the flow
momtonng sites to study altematne operatmg scenanos to Improve canal conveyance
efficlenc) respond to farmer demands for water and Increase crop productIVity Because
certaIn peculIanties of the Tadla system ha\ e proven dIfficult to model, the Project In June
enhsted the author of the "Canalman" soft,,\are In use to make the necessary changes In the
umque Tadla model Wlule InItIal work has been successful the e"\.pert WIll reqUIre another
two to three months of model de\-eiopment to complete the model and proVIde the necessary
trammg of OR.\.1VAT engIneers for model operatIons and mamtenance work to be completed
m late 1997 Remammg actIvItIes Include to

Remammg actl\Ities mclude the follo\\mgs

complete development of \\orkIng models for both Bem ArnIr and Bem Moussa
canals from the CanalMan sofrn.are for tranSIent flo"" SImulatIOns

• calibrate the model
• tram 0 RJ\.fVAT staff m the use of the model
• Integrate the models Into ORMYAT operatIOns to Improve canal system management
• extend the technology to other ORMVAs
• momtor v.ater savmgs Improvement associated WIth the combIned system

AS MobIle Umts for MomtormglControlhng IrngatIon System Flo"s

Project technIcal asSIstance has de\ eloped portable broad crested weIrs (flumes) m
parallel \\lth the de"elopment of the canal flow measurement system descnbed above These
"Replogle weIrs proVIde a means of \ enficatlOn arid calIbratIOn of fixed water dIstrIbutmg
deVIces ill \- arlOUS canals and control of water delivered to the farmers ORMVAT engmeers
arid techmclans have been usmg these welTS to determme water delIvery to farmers The
technology has been extended to other ORMVAs (Doukkala and Haouz) at their request

The proJect, 1997 - 1999, Villl focus on a more generalIzed extenSIOn oftms Improved
techruque to the penmeter and natIOnal level, through on-the-Job trammg ofORMVAT
arrondissement staff and technIcal field days held both m the Tadla and III other penmeters

6



A6 DeveloplDg Computenzed Irngatlons PlanDlDg and Programmmg

In 1996, the ProJect, WIth short term techmcal assIstance, developed two computenzed
programs to help ORMVAT, one, CROPREQ, to Improve planrung and programm1Og of
ImgatlOn us10g data on crop water needs, soIl types and canal system lImItatIons, to aSSIst
ORMVAT staff to effectl\.ely plan and program ImgatlOn pnor to and dunng the lmgatlon
season, the second, HORAIRE, was tntended as a computenzed substItute for the tIme
consummg manual system for calculatmg water ordenng and delIvery (forms MYl & MV2)

Both programs have been tested by ORMVAT personnel They are pleased WIth the

CROPREQ program Wlth quahficatlOns The HORAlRE program does not meet their needs
ORMVAT programmers have subsequently developed therr own functIOmng software to
replace HORAlRE and do not \\lsh to use more project resources on the model

CROPREQ currently pro" Ides 1Oformation on a monthly baSIS and IS useful for long
range plann1Og, but IS not adequate for day-to-day management of the IITlgatlOn system At
ORMYAT's request, the Project \\"111 prOVIde a short term ImgatlOn engmeer 1Ovolved 10 the
deSIgn of the CROPREQ program and a short term GIS consultant one month each, to
enhance the CROPREQ program to proVIde mformatIon on a dally baSIS, to mtegrate the
model Into the GIS and to generalIze the use to the \;I,. hole penmeter to Improve ImgatlOn
planmng & schedulIng SpeCIfic actIVItIes WIll mclude

• provldmg techmcal aSSIstance to finalIze the program and lInk It to GIS, September,
October, 1997

• On-Job-trammg focused on Integratmg the applIcatIOn mto OR.MVAT ImgatlOn
planmng and scheduhng operatlOns

• extendmg the technolog)' to other ORMVAs 1998-99 through a semmar/field day and
on-the-Job trammg

B Improved On-Farm 'Vater Use Efficlenc,

Through a combmatIOn of on-farm demonstrations and a related program of
mformatIOn dlssemmatlOn. the project has mtroduced farmers to water savmg technIques,
and techmcal packages for mcreasmg the value of eXlstmg productIOn, for modI!) 109
practIces detnmental to a sustamable enVIronment and for long term productIVIty It IS
antICIpated that an ImprO\ed management of the v.ater delnery s)-stem, Improved on-farm
techniques for Irngatlon and a more ratIonal chOIce of crop \ anetles vall come together at the
fann level to mcrease effiCIency of ",ater applIcatIOn and contnbute to Impro\-ed management
of SOlI and water qualIty and groundwater table le\ eis

Bl Level Basm Irngahon

Based on the project assessment, m 1995, ofoptIOns for on-farm imgatlon
technologIes appropnate to Tadla, level basm Irngahon technology was selected as a
pronllsmg ne", ImgatlOn technology on whIch the project should focus The benefits of the
level baSInS demonstratIOns mclude water uruformIty across the field, more effiCIent
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lmgatlon, less percolatIOn loss, higher crop Yields, and lITIgatIOn labor saVIngs, as well as
enhanced salt and nItrate management

The project mltlated the mstallatlOn of a senes of on-farm pilot demonstratIOns m
1995 Data collected from the demonstrations sho\\' more than 20010 of Imgatlon water IS
saved by usmg level basm techniques as compared to the tradItIOnal system of "Robta" most
commonly used In the area

The project has extended, thIS on-farm water saVIng technolog) to 20 farms and more
than 25 hectares, covenng a substantIal array of commonly grov.n and hIgh value crops,
mcludmg sugar beets, wheat, field com, and beans ORMVAT staff have been tramed by the
project 10 conduct1Og level basm demonstratIOns Includmg laser levelmg, basm desIgn,
momtormg, data collectIOn, and conductmg field days for extensIOn of the technology Laser
levelIng eqUipment purchased 10 1995 IS used to construct the le\el basm demonstratIOn plots
for more effiCient ImgatlOn and prodUCtIVIty The Project rented a tractor from a local vendor
to faCIlItate the Increased amount oflaser levelmg to be accomphshed dunng the hfe of the
project

The focus 10 1997-1999 WIll be on the reInforcement of the extensIOn of thIS
technology to a larger populatlOn of farmers m the Tadla and to other regIOns through the
follow1Og actIVIties

• develop and dIstnbute extensIOn InfOrmatIOn bulletInS on the subject, tram ORMVAT
extensIOn staff, orgamze field days and farmer VISItS

• contmue Installation of level basms m the Tadla penmeter
• 10stall demonstratIOn(s) 10 Doukala and Haouz
• Involve the pnvate sector In development of and supply of laser land levehng servIces

speCific to level basm lITIgatIon
• EnlIst support of MAP project for development of level basm technology 10

Agadir/Souss Massa regIOn where large scale enterpnses producmg for export
• Lmk WIth WRS Project for the development of a system oflevel basms for used v.ater

ImgatIOn of agncultural crops, part of the waste water treatment pdot project
• provIde short term techmcal asSIstance to do a feaSIbIlIty stud) for ImplementatIOn of

level basm technology on a commerCial basIS for Tadla and other penmeters
• complete technIcal report of the Project's level baSIn technologv expenence \\-hlch

mcludes fmdIngs, final conclUSIOns and recommendatIOns by end of 1997

8



82 Momtonng and Evaluatmg Impact on Farms ofthe Project ActIvIties

The Project, m collaboration WIth ORMVAT personnel wIll contmue to gather data
necessary to momtonng and evaluatmg Project activIties and results on farms adoptmg the
followmg (1) level basm iITIgatIon for Improvmg effiCIency ofapplymg lITIgatIOn water, (2)
mtegrated pest management to reduce number of applIcatIons and the quantity of pestiCides,
(3) mtrogen fertlhzer management program to reduce the quantIty ofrutrates wmch could
potentIally pollute the groundwater, and particIpatIon 10 v.ater users associatlons to Improve
the management of the Imgatlon system The results of thiS morutonng and evaluatIOn WIll
be the basIS for reportmg progress on the Project performance mdicators

B3 Long Furrow IrngatlOn Technology

On the baSIS of the ProJect's 1995 dIagnostic offarm-levellITlgatlOn technologIes
appropnate to the Tadla, the Project chose to focus on the de\ elopment oflevel basm
lITIgatIOn as the most promls1Og new technology ORMYAT, m parallel has tned for a long
time to develop long furrow lITIgation ORMVAT's Bureau des TechnIques d'ImgatlOn (BTl)
conducted a number ofdemonstratIOns on the subject The Project has responded fa'.orabl}
to an ORMVAT request for one month's techmcal asSIstance to help them develop thIS
technology

9
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SECTION III
REDUCTION OF WATER POLLUTION li\l THE TADLA

The Project will focus on actIOns for the remammg hfe ofproJect, whIch mfluence
mtrates entenng the ground water, as depIcted In FIgure 2 ActIVItIes mclude, (l)
contmuation of an mtegrated mtrogen management program and 2) periOdIC data collectIOn
from the net\\'ork for momtormg groundwater levels, water quaht) and sod quahn.

Table 1c m Annex B provIdes overvIew of enVlfonment related actIvItIes \\1th theIr
reqUIred level ofeffort and tImmg for the 1997-98 program

At De\elop an mtegrated mtrogen management program

In November, 1996, the project mItiated an improved fertIlIzer program to reduce the
amount of mtrate potentially leached mto the groundwater 10 Tadla thIS demonstratIon and
extenSiOn approach to Improvmg fanners practIces now has 15 farmers participatmg The
obJectlve of the program IS to develop a senes of best mtrogen management practIces that
improve farmers returns while reducmg the danger of ground\\Bter pollutiOn WIth mtrates
An mtegrated demonstratIOn and extenSIOn approach to tmpro\ mg farmers practices IS called
for vYhlch mclude 1) farmer level fertlltzer demonstratIOns 2) redraftmg "fiche technIques"
to reflect realIstic yIeld goals, ferulIzer recommendatIOns \\luch mclude type to be used,
quantIty, placement and tImmg, and 3) mtroducmg the concept of field mtrogen budgets ThIs
farm extenSIOn program wIll be on-gOing through the hfe of the project WIth 4 person months
of short term level of effort at least through 1998

SpeCific actIVItIes 10 1997 and beyond WIll 10clude

• to prOvIde techmcal aSSIstance In momtonng the eXIstmg field demonstratIons and
extending the mtrogen fertIlIzer management program to more farmers 10 the
penmeter

• to prOVIde extenSIOn mformatIOn on the subject through traIDlng ORMYAT extenSIOn
staff, organIzmg field da\ s and fanner \ ISItS, 'WhIch also 1m olve other OR..\1VAs such
as SOUSS Massa and Loullos

A2 Data AcqUISItIOn and Anal} SIS from tbe Groundl\·ater, Sod and 'Vater Quaid}
Momtormg Network

ORMYAT EnVironment Office contmues penodIc data collectIOn from the project
Installed network of 97 wells for measurmg water qualIty and depth ofgroundwater and the
40 pomts for momtonng sod quahty The InformatIOn prOVIdes a means to evaluate the
fluctuatIOns of groundwater, quantIfy mtrate levels and therr evolutIOn and IdentIi} other
potentlal problems such as waterloggmg as a baSIS for takmg actIOn Usmg the above data,
the GIS unIt produces analytIcal maps for thts purpose The project WIll contmue to support
thiS analySIS
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The contmuatlOn ofORMVA1's ground~atermomtonng program for water depth
and ""ater quahty WIll provIde mformatlOn whIch can be used for groundwater management

A3 Modelhng Groundwater

In 1996, the project provIded ORMVAT 3 5 person months of techmcal assIstance to
help mstall MODFLOW, a fimte-difference numencal model (steady state) used to portray
the groundwater flow s)-stem In the Tadla An ORMVAT engmeer, worked closely WIth the
project consultant In the 1Osta11atlOn and cahbration of the model The ORMVAT engmeer
subsequently contmued the calIbratIon process of the steady state verSIOn of the model The
obJectl\·es of the Project ~ere basically met at tlus stage OR.\1VAT, however conSIders the
further de\elopment of the model to be a pnorIty for the purpose of rehabIe sImulatIOn of
ground\\ater flow under tranSIent condItIOns, (1) to better predict the response of the
ground""ater system to changes m stresses affectmg recharge or dIscharge for better
management of conJunctn,e use and (2) to momtor the transport of pollutants such as salt,
rutrates and pestiCIdes Full development of the transIent model wIll requIre substantIal
addItIonal research and a protracted effort beyond the hfe of the Project The Project has
agreed to prOVide one addItIOnal person month of short term expertIse to help 0 RMVAT
further theIr model de\ elopment
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SECTION IV
ADOPTION OF INTEGRATED PEST MANAGEMENT PRACTICES

Figure 3 charts the progressIon of activIties whIch wIll contnbute to the adoptlon by
Tadla farmers ofmtegrated pest management practIces Table Id In Annex A provides a
summary of act!\ ItIes \\Ith the required level of effort and antIcIpated tImmg related to rPM

Al An Integrated Pest Management Program

IPM IS one of the useful and Important results of the reengIneenng winch took place
In late 1995 Because ofthe shortness ofhme left to 10ltlate IPM, the Project confined the
actIVIty m the Tadla to a limited actIon farm-level program v.hlch has the most pOSSIbIlity of
acceptance by farmers, whIle maxImIzmg the Impact on pestIcIde reductIOn dunng the
ProJect's remammg hfe Currently a rPM netvvork of 25 CItruS grov.ers and 7 farmers WIth
papnka (mora) has been establIshed

The CitruS and papnka pepper (mora) crops were chosen for the follow1Og reasons
a) both crops are of maJor economIc Importance m the Tadla penmeter, b) the amount of
pesticides used on these crops IS high, c) reSIdue le\els must be respected for the exportatIon
of these crops, d) se\ eral momtonng tools are aVaIlable 10 Morocco for the major pests, e)
there IS on-go1Og research In Morocco on certam pests for these crops

The Project WIll proVIde 4 person months of short term techrucal aSSIstance 10 1997,
and 2 person months m 1998 and be}ond \\lth mcreased dependence on support from the
IAV HortIcultural Centre In Agadlr to assure the susta1Oabl1Ity of the program
In 1997, the project supported the partICIpation of a delegatIOn from Tadla In the symposIUm
"Integrated ProductiOn and ProtectIon (IPP) In HortIcultural Crops" The project prm Ided a
short term IPM expert to present the Tadla program and co\er expenses of8 persons from
ORMVAT INRA, arid Spy assOCiated most closely \\-lth the IPM net\\ork 10 the Tadla

SpeCific activities m 1997 and beyond WIll mclude

• to contmue supportIng IPM network actIvltJeS 10 the Tadla
• to support the extenSIOn of the technology through \\ orkshops field days and

de\elopment and extenSIOn of mfonnatIOn bulletms
• to extend our ImestIgatlOns arid exchange mformatIOn v.lth other penmeters on IPM

A2 Trammg and ExtenSIOn Efforts on IPM practIces

SpeCIalIsts fielded by the UrnversIt) of CalifornIa, DaVIS proVIded a two week
trammg module, Apnl14 to May 3. 1997 to 24 extenSIOn agents 7 from other ORMVAs on
extensIOn methods applied to IPM practIces EmphaSIS oftraIrnng \\as on assIstmg ORMYA
extenSIOn personnel to learn methods wluch WIll enhance the adoptIOn of IPM pracnces by
local farmers ThIS represents the first In a senes of trammg sessIOns whIch WIll help to
extend the IPM technologIes to fanners throughout Morocco
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SECTION V
FARMER PARTICIPATION IN WATER USERS ASSOCIATIONS

FIgure 4 Illustrates the progressIOn of actIvitIes 0\ er the hfe of project whIch wIll
result m substantIal numbers of Tadla farmers actIvely partlclpat10g m vIable water users
groups

WIth ORMVAs 10 Morocco facmg potentIally wrench10g changes, as then htstoncal
functIOns are called mto questIon, while budgetary support IS drastically reduced, the
mtroductlOn of Water User AssociatIOns (WUAs) to the large scale lrngated penmeters has
potential to contnbute slgmficantly to Irnprovmg both the management and performance of
these mstltutlOns The Project has contnbuted the follomng to WUA development 10 the
Tadla

• A diagnostIC study m 1994, sho\\'lng that WUAs 10 the Tadla hold promIse for
IrnprO\ mg water use effiCIency and that development depends on Improved pollcy and
supportmg legislation

• PresentatlOn by a short term consultant m November, 1995, to the NatIOnal
SymposlUm on PartiCipative IrngatIOn Management, of the US expenence related to
WUAs The consultant separatel)' provIded recommendatiOns on formIng WUAs m

Tadla
• A stud} tour to Portugal \\-hich mcluded VISIts to and dISCUSSIons \\-lth WUAs
• an m\1tatlOnal water pollcy and management tour by the Director of ORMVAT and

leaders from the Mmlstry of Agnculture In CalifornIa, Anzona and MeXiCO wIth a
major component InvolvIng the role and management ofWUAs 10 ImgatIOn dlstncts

• A plan for the ImplementatIon of\VUA In the Tadla penmeter, prepared by a short
term consultant In June 1996 The program recommended a phased approach
culmrnat10g In the creatIon of 48 \\lUA covermg all the Tadla penmeter In 5 years

Table Ie In Annex A proVIdes a summary of actIvIties WIth theIr reqUIred level of
effort and tImmg related to WUA development

The project \\-Ill contInue Its support to strengthen WUA 10 the penmeter m 1997 and
beyond

Al Develop and Implement a Water User Group Strengthenmg Program

ConSiderable work has been done by ORMVAT to define the number, the boundanes
and the partICIpants whtch wl11 form the basIS for creatmg 49 WUAs that encompass all the
Imgated penmeter Of these 49, eleven have receIved IDltIal orgamzmg efforts, mcludmg the
prelImInary actIVItIes of electIng the WUA councIls 0 RMVAThas mtensIfied ItS efforts to
develop WUAs SInce the fall of 1996 After estabhsrnng a pIlot project for actIvatmg one
WUA (AlIttIhad) In 1995, WIth the pnmaI) responsIbIlIty ofrnanagmg a quota system of
\\'ater allocauon, a program was developed to actIvate 5 more startmg In the fall of 1996 The
plan IS to acu" ate and add more WUAs each year untIl there IS complete coverage ofthe
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whole penmeter Wlth a gradual transfer of water dlstnbutlon and canal mamtenance
responsibility The project wIll participate In thIs process dunng 1997-99 \\lth the follo\\'mg
specIfic activIties 1997-99 WIll mclude the followmg

• short term techrucal asSistance to help Implement the oR.\4:VAT \VL A plan ofactIOn
• speCialized tralrung and study tours for WUA members
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SECTION VI
DISSEMI~ATION OF TECHNOLOGIES TO OTHER ORMVAs

Figure 5 shows the progreSSIon of activIties o\'er the hfe of the project whIch wIll
result In dIssemInatIOn of technologIes developed for the Tadla to other regIons of Morocco
The plans for dlssemmatlOn to other ORMVAs Will pro\' Ide a minimum of 350 participant days
of exposure to these technologies through the remammg hfe of the Project by means of (1)
formal short courses m the Tadla WIth particIpatIOn b) other ORMVAs (2) field days and
natIOnal semmars for extenSIOn of technology, (3) In-country tours for mformatIOn exchange
(4) use of the medIa, (5) an end of proJect ~orkshop, and (6) annual and technIcal reports
dlssemmatIon

The PrOject v,111 proVide some lImited on-the-Job trammg to other ORMVA
personnel outSide the Tadla, WIth the partiCipatIon of ORMYAT project tramed personnel,
should the need arise, and where the systems and Infrastructure are already m place To
faCIlItate the process the Project Will pay for food and lodgmg, both for ORMYA partICipants
attendmg trammg and field days m the Tadla and for ORMVAT techmclans travehng to other
ORMVAs for mformatiOn shanng tours and for on-site trammg of selected technologies

At Trammg Courses m Tadla WIth Other ORMVA ParttclpatlOn

Based on the ProJect's approved short course trammg plan, the l mverslty of
Cahforma. DaVIS, will prOVide three addItIOnal modules m 1997 to complete theIr
commItment to the Project These modules are

• On-farm rrngallon technIques (June 97)
• Flo\\ measurement In ImgatlOn systems (September 97)
• ExtenSion methods applIed to IPM practices (Apnl 97)

A2 Field Da)s and 1\ahonal Semmars for ExtenSIOn of Technology

Field days for farmers and techmcal staff mcludmg partICipants from other Imgatlon
penmeters \\111 be planned m 1997 and beyond to demonstrate the results of the project

• Improved ImgatlOn management usmg automated flo\\- momtonng system (Apnl 98)

• Improved ImgatlOn management usmg hydraulIc model (May 98)

• Improved ImgatlOn planmng usmg CROPREQ planrung program & GIS (Feb 98)

• Improved lITIgation system planrung and morutonng usmg GIS (July 98 & Mars 99)

• Improved on-farm Imgatlon technology usmg land levelmg and level basm lmgatlon
(December 97)
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• ReductIOn of groundwater pollutIOn us10g Improved rntorgen fertlhzatlOn
management (September 97 and september 98)

• Reduction ofpestICIdes apphcatIOn usmg IPM technolog) (Mars & October 98)

• Expenence of Tadla In the de"elopment of Water Users ASSOCiatIon (July 98)

• Momtonng SOlI and water qualIty m the Tadla Imgatlon penmeter (December 98)

A3 Information Exchange Tours

VISits ofTRM techrucal team and counterparts to other ORMVAs and projects 10
Morocco to prOVide for e....change of mformatlOn, and de'\- elop contacts for dissem10atIng
Project results

A4 Use of the medIa

Project has had a dissemmatIOn program, wIth lImIted use of the medIa W111
m"estlgate NatlOnal Agncultural ExtenslOn Program of\1EDI 1 radIo statIOn of TangIers
and use of the AudIO VIsual Center at the Meknes Agncultural School In the development of
professIOnally done vldeo(s) of Project actIVities and results

AS End of ProJect Workshop

The Project WIll hold a final \\orkshop at the end of the Project In March 1999 to
reVIew tov..ard achIevmg project obJectives, with ORMYAT LSAID and other key
stakeholders of the project The outcome of thIS workshop "lll help ORMYAT and USAID
to define ways and means for sustammg project results, and acruc\ 109 Project ObjectIves

A6 Quarterly, Annual and Techmcal ReportIng

Quarterly, annual reports and techmcal reports proVIde another means for momtonng
and evaluatmg progress and for e....tendmg technologIes to other ORMYAs The Project "WIll
annually update a set of technIcal documents at the IAV DocumentatIOn Center and at AGRI
MAMVA WIll also annually dlstnbute to all ORMYAs a lIst of a\ atlable Project techmcal
documents
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SECTIONvn
POLICY REFORMS RELATED TO INTEGRATED

WATER RESOURCES :MANAGEMEST

The Project Pohcy refonn actlVItIes of the project can be diVIded lOtO the followmg
will contnbute to on-gomg lffigatton pohcy dIalogue at natlOnallevel through dIalogue
studIes and drrect mterventIOn contnbute to

• Encouragmg progressIve water pncmg polICIes
• Decentrahzmg water management authontles
• Empowenng water user assoCIatlons
• Enhanc10g effiCIency of reglOnalImgation authonttes (OR.\1YAs)

Spectfic actIVItIes 10 1997 and beyond WIll mclude

• In May 1997 the project provIded short tenn techmcal aSSIstance to asSIst ORMVAT
develop a mISSion statement and actIon plan for the Its transfonnanon mto a finant.Ially
autonomous reglOnallffigatlOn authonty, whIch is more etficlent and responSIve to
chang10g water resource management needs TIus srudy and plan wIll address water
pncmg pohcy roles and relatIOnshIps WIth the regIOnal \\ atershed agency the roles
and relatlonshlps of water user groups, pohcles and legIslatIon reqUIred to support the
modIficatIons The Implementation of tills plan IS to create of ORMYAT a pIlot
authonty as an example to the other 8 large scale lITlgatIon authontles

• PartICIpatIOn mWater Resources Pohcy SemInar sponsored by LSAID

• teChnICal asSIStance to help ORMVAT Implement and adopt pohcy reforms related to
effiCIency Water Users ASSOCIatIOns and water pncmg
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ANNEXA
PROJECT INDICATORS AND PERFOR1\lA.I\CE TARGETS
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TABLE 1 5 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

Program Outcome No 2 3 Broadened Public Paroclpatlon for Environmental Action

Indicator # 5 Disseminabon of technology to other Irrigated perimeters

DefiOltJonJUOIt Defined as the number of discrete technologies developed by the TRM
actIVIty Implemented In other penmeters

Source TRM reports

Comments thiS indicator WIll measure the number of discrete technologies
developed by the project In the Tadla penmeter and adopted by
one or more ORMVAs In other regions of Morocco

Baselme & target

1994 1995 1996 1997 1998 1999
Baseline

0 Target
Planned 1 2 3 5
Actual 1

CntJcal assumptions
- Commitment of the GOM to nominate participants for training
and field days (workshops seminars ) In Tadla
- Commitment of the GOM to finanCIal support of the new technologies

25



TABLE 1 4 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

Program Outcome No 23 Broadened Public Pattie/patlon (or environmental Action

Indicator # 4 Number of farmers In viable water user Associations

DefiOltlon/Unlt Measured as number of farmers In viable water users aSSOCIations
partiCipating In the management of the water dlstnbutJon systems In
the Tadla perimeter

Source TRM reports

Comments The GOM IS actIvely working to transfer water management responsibilities
from the ORMAVs to local water users aSSociations USAJD IS promoting
thiS approach at the Tadla perimeter and IS working towards repltcatlon tn
the other eight Irrigated penmeters
The performance Indicator reported here IS the number of farmers who
are members of an assocIation Involved In the Tadla system management
and maintenance (plannIng &scheduling)
The process of having farmers effectIvely managmg water resources
at the local level IS a long one and Will take several years to complete

Baseline & target

1994 1995 1996 1997 1998 1999
Baseline

200 Target
Planned 200 1000 3000 6000 10000
Actual 200 607 1847

Critical assumptions
- Commitment of the GOM to solve finanCial autonomy Issues
• Commitment of ORMVAT to strengthen Water Users AssocIations In Tadla
& to adopt project recommendatlons
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TABLE 1 3 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTlVITV

Program Outcome No 2 2 Improved EnVironmental TechnologIes

Indicator # 3

Defimtlon/Unlt

Source

Comments

Number of farmers adopting Integrated Pest Management
(IPM) practices

Measured as number of farmers adoptlng IPM
practices for targeted crops In Irngated penmeter

TRM reports

The MRT project will help Increase adoption of IPM practices In the
Irrigated penmeters of Morocco starting With Tadla & Souss Massa
Even though IPM methods could be developed for all crops grown In these
penmeters It was necessary to choose a few crops to focus on consldenng
the time and effort In changing pesticides management practices
The CitruS and papnka In Tadla and Tomato and CItruS In the Souss Massa were
chosen for the follOWIng reasons
(a) They are of major economic Importance In these penmeters
(b) the amount of pesticides used on these crops IS high
(c) reSidue levels must be respected for the exportatIon of these crops
(d) severallPM momtonng tools are available for the major pests

Other crops could be added when research on certain pests of these
crops are well advanced

Baselme & target

1994 1995 1996 1997 1998 1999
Baseline

a Target
Planned 10 40 100 300 600
Actual 8 41

Critical assumptions
- Adequate coordination between the Ministry of Agnculture Departments

In the region (ORMVAs DPA INRA lAV Hassan II) In the development
IPM practices

- Adequate IPM extension program adopted
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TABLE 1 2 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

St. ObJective' 2 Improved Water Resources Management In the Agriculture sectors

Indicator # 2 Amount of water pollution In target areas

Definitlon/UOIt ReductJon In the amount of nitrate potentially leached Into the
groundwater (excess nitrogen used) In the lITIgated penmeters
(especIally at Tadla) measured In parts per millions (kg of excess umt

of mtrogen Iha) for targeted crops

Source TRM reports

Comments The amount of nitrate leached Into the ground water IS closely hnked to the
amount of nitrogen respect to crop needs When nitrogen application exceeds
requirements the potential Nitrogen loss goes raptdly Therfore excess of
nItrogen applied (beyond the crop needs) IS a proxy Indicator for the amount of
nItrates leached Into the groundwater
Reducmg the amount of mtrogen excess (beyond crop needs) wIll eventually
result In substantial reductton In the amount of nitrate pollution In ground water
The focus IS on wheat and sugar beet because (ij they occupy together more
than 50 % of the area In the perimeter (40 % of wheat and 12 % of sugar beet)
and (II) they are among the crops that the farmers are over-fertIlizing

Target

25%
Reduced by

10 % 15 %0%
0%

Planned
Actual

Baseline & target .------,.---"7:::=:--....---:;-;::-;::;::---,--;-;::':"::A-,.--:-;:=--r--~,_:____,r__......,...,,~~
1994 1995 1996 1997 1998 1999

Baseline
35 kg Iha

Critical assumptions
- On-farm water application effiCIency Improved
- Integrated plant nutnent management practices adopted and

lmplemented by ORMVAT extension staff
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TABLE 11 BASELINE AND PERFORMANCES FOR TRM PROJECT ACTIVITY

St. Objective # 2 Improved Water Resources Management
in the Agncultura/, Urban & industrial sectors

IndIcator # 1 Volume ofwater savings In target areas

OefimtionJUnrt Volume of water savings In millions of cubic meters

Source TRM reports

Baseline & target

Planned
Actual

1994
Baseline

o
o

1995

o
2

1996

5
6

1997

10

1998 1999
Target

30 70

Comments Water saVII)Qs will come In particular from Improved system level management
and Improved on-farm water savings In the Imgated penmeters
(especially at Tadla)

In Tadla the actual water savings for 1995 & 1996 are derived from the current
ORMVAT estJmates of canal conveyance efficiency (79% & 82% respectIvely) under
the assumpbon that the project related actIVItIes contnbuted 20 % of overall
ORMVAT water savings In 1996
The project real-time measurements of water flow wn( be fully operational
at the end of 1991 At that time the project will carry out systematic measures
of system mflow and outflow at strategIcally selected locatrons of the canalm order

to prOVIde ORMVAT With Improved means of estlma!lng canal efficiency and
Improving their total management of the system
Figures are for annual water savings not cumulabve

Cntlcal assumptions
- Continued effort by ORMVAT to reduce canal leakage
- ImprOVed system-level management tools adopted by ORMVAT
- Contract for land leveling established With the pnvate sector
- line of credit available for the purchase of land levehng equipment

Irrigation Water pnclng reviewed
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TABlE 1S BASeUNE AND PERFORMANCES FOR TRM PROJECT ACTMTY

502 PolICy Matnx Results 1995·2001

Progress IS rated as follow1ng

Identification phase
Fonnulabon
Vahdabon
Adoption
Enforcement

10%
10%
20%
30%
30%

Year
Reform Definition 1995 1996 1997 1998 1999 2000 2001

Encourage Encourage progres5lVe water pncmg pohaes to Planned 10 20 40 oW 70 100
progressIVe water bnng demand Into balance wtth supply A pnang
pnctng pollaes structure for lrogatlon water reflectmg actual cost Actual 10

IS adopted on a progressIVe basIs with
Increases scheduled on a regular basIS over the
next several years Technical assistance to
MMJ,VNORMVAT through the TRM prOject will
encourage the unplementabon of such poliCIeS
In the Tadla penmeter

Decentrahzatlon of Technical assIStance WIll be developed by TRM Planned 10 20 30 40 70 100
water management and WRS prOjeCt to develop unplemenbng
authontJes decrees for the devo!ubon of water management Actual 10

authonbty to Watershed Agencies as called for I

the Water law In Taclla TRM Will proVlde
assistance to MAMVA to help reach agreement
With MTP regarding the clear allocalion of roles
and responsibilities of the Watershed Agency
and ORMVAT for those water sector functions
that both parties may clalJ'1l

Water Users The TRM aetJvrty W1lI assISt ORMVAT to take sle Planned 10 20 30 40 60 70 100
Assoaatlon necessary to support the progressive transfer of
empowerment responslbl1rtles 10 the 'NUAs ThiS will be Actual 10 20

accomplIShed through the proVlslon of technical
assistance to 1) assISt ORMYAT and WUAs WIt
organlZabonallSSues and related training
2) assist In revleWlOg IeglSlabve and
adminIstrative ISSues concemlng finanCIal
autonomy of the WUAs and 3) move towards
WUA member paT1JClpatJon of the ORMVAT Boar
of Directors

ORMVAs Enhance the effiCIency of Irngatlon authontJes Planned 10 20 40 70 100
effiaency (ORMVAs) through redudJon In stale subSidieS
enhancement downSIZing and JIlCreaslOg their autonomy TRM Actual

project WIll assist ORMVAT to undertake a
re-englOeenng process that Will permit them to
effectively respond to the 0Oilolng hberallZabon
program of the tmgated agnculture sector In
Morocco thIS process will help all ORMVAs to
be come fully autonomous and consequenUy to
be able to generate (through water fees) enough
funds to support their personnel and to finance
the oni)olng rehabilitabon program of the
Imgated penmeters Through the re-englOeenng
process ORMVAs will have to mcrease
dependance on'MJAs for mamtenance and
water dlstnbutJon
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~EXB

SUMl\L.\RY OF LEVEL OF EFFORT A..'l'D TIMING
OF

PROJECT ACTIVITIES BY PERFORMA..~CE INDICATOR
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Table 11a Level of Effort and timing of activities related to the petformance Indicator No 1
Increase volume of water savings in target areas

Wor1tplan Jan 1997 June 1999

KEY COP Chef at party :::iT :::;not1-tem\ level at ef'/ort SutK:ontadcn Ole CMmona
IE ImgaIJOO Engl/1eef LT Llllllr1efm level of ef'/ort "IT Agndec

M&E Monll a Eval SpeCIlllllt Tee TecIvIlCI8l1level (ORMVAT) RWl
FM Farm Manac S~1I1t Ena :non Ill" level CORMVAn NC8A

Activity .............. ..- I LEVEL OF EFFORT (pm) I 1"7 I LEVEL OF EFFORT (pm) I 1998 1999
I MRT I ORMVAT I By~ I MRT TORMVATl Ouarter Ouarter
I LT ST lEriii-TTec 11 2 3 4 I LT 1ST lEna ITeel 1 2 3 4 I 1 2

A Improved canal conveyance efficiency

1 System DIagnostic Study -
2. HydrologIC Analysis

of Water Supply

Model development - -
Use by ORMVAT for water - - 6 6 1----- 6 6 I-- -- -- - --
supply analysiS

3 EstablIsh GIS

DeSign GIS harware & software --
Procurement & nstallal1Ol1 - -
BasIC training - -
GIS practx:al vlSn 11 USA ~aE 05 2 -
(U C DaVIS & ChemonICS} ~OP 02
Incorporate data 1110 GIS & E 05 Che 20 48 48 ---- MaE 30 Che 2 80 80 ------
applications developmenl M&E 15 RMI \0 l.;OP 05

leop 02
" Install Agro-meteorologlcal

Momtonng Stations

DeSign agrochma' stations -
Procurement -- -
Installat1Ol1 a tral/1l119 - IE 10 RMI 03 2 2 - -

iFM 05
leop 02

Data acqulsnton & - IE 10 3 6 ----- M&E 03 5 8 1-------
use by ORMVAT E 04

5 EstablIsh flow data
acqUlsltJon system

DeSign the system -
Procurement - -
Sne construdton - -
Installat1Ol1 & trall1l119 IE 15 RMI 1 2 3 3 --

leop 02
Course Ifl flow measurement IE 02 -
(U C DaVIS)

M&E 03 .... _---Data acqulsnton & use by ORMVAT IE 05 - 90 60 --
for IInprovtng canal syst mgt !M&E 02 l.;OP 05

E 10

6 Develop HydraulIc
S/mufauon Model

Conceptual deSign - -
Model development - IE 04 RMI 10 2 3 --
lnstallallon & tralOlI19 IE 10 RMI 25 3 3 -

leop 02 I

Use by ORMVAT for mprovlOg IE 10 21 15 M&E 03 RMI 1 32 30 I-- -- -- -i- -
canal system mgt M&E 02 c;OP 05

E 10

1 Develop mobIle flow
Momtonng System

Procurement
DeSign & IflstallabOn -
Use for monrtonng water E 07 2 18 ~---- ~&E 02 " 30 J---------
delevere<l to farmers FM 05 OP 02

!M&E 02 E 08
~OP 0.2

8 Computer Imgaflon
Schedulmg

DeSign & development :--_---Use by ORMVAT for mprov,ng IE 05 RMI 10 3 36 M&E 05 10 60 :-- -- ------
IrTlgallon plannll19 a scheduhng iM&E 04 E 10

iFM 03

Total 13 B 90 95 140
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Table 11b. Lwei of Effort and tim"" of activltin ,...... to the peffonnance Indicator No 1
Increa•• volume of water aavInp In target arna.

WOttpIan Jan 1"7 • June 1,"

I KEY COP Chef Of party 5T 5hort-llll11'" d "'01'1 Che ChemonocI

IE IIT1Q8IJO<'lE~ l T lOllQ-llll11ieYe1 d "'01'1 1vT~
M&E MOIlll & Eval Si:*:ll1Ist Tee TedvlIClan .... lORMVAT) RMI
FM Farm Manao Scleoallst Eng Eng.-r ieYellORMVATl NClIA

ActIvtty ---- LEVEL OF EFFORT (em I 1tt7 LEVEL OF EffORT!","). 1m 119t
MRT ORMVATI BrCJ*1et II MRT ORMV,Ii,lI Quaner Quarter

: I LT ST Eng Teel 1 2 3 ~ II LT ST EnalTec , 2 3 ~ I, 2

8 Improved on farm application efficKlncy

1 Develop Farm Survey &
Typology

Fann survey &basehne dati ~

Fann Typology ~

2d on-farm monrt. & Eval soner "
On-larm M&E of project lIdMbes "'&E , 0 - iM&E 10

M 05 OP 05

2 On-farm water saVings
pllof demonstrations

Oes.gn "" -
Laser equlpmanl procuremert -
Qn-Iarm level baSin Demonstra!JO<'lS -- -- IFM ~5 9 9 - IM&E O~ 21 21 -------

IE 05 ~OP 05
FM 10

Mao-mgallon evalau\IQn In Tadla ~

Level baSin demo evaluabOn M 05 !vJr 1 , ,
Land leveling feaSibility Si'..cly fM 08 RMI 2 1 1

Coosse on-farm JfT19allOn OP 02 5 5 "
tectvloques (U C DavIS) IFM 03

F~ days & results d,ssernr.anon FM '0 3 6 - - iM&E 05 5 9 - -
~OP 02 COP 05

IE 03

33



Table 1 2 L.eveI of Effort and timing of activities related to 1M performan~ Indicator No 2
Reduction In .mount of nitrate leached In thlilroundwatet

Wonplan Jan 19$7 June 1'"

KEY COP chef ofPIl1y 5T Sta1-term .... al eftcrt 5~

D-. __

IE 1mgatJon Eng..- LT L.a>g-term ..... 01 eftort "'¥ AgclIc
M&E MoM. & Eva' 5peoailat Tee Tectln~ .... (ORMVAn RMl
Fill Fann Manaa 5.-:1l111S1 Eng Ono.neer _tORMVAn NCaA

Activity -- - - LEVEL Of EfFORT (DllI) 1997 lEVEL OF EFFORT (eml 1998 1999
MRT ORMYAT By~ MRT ORMVAT Ouarter 0......

LT ST Eno Tee: t 2 3 4 LT ST Ena Tee 1 2 :3 • I 1 2

1 E$fabllsh ground water
soil & watet' quality
monitoring network

OI8gl1O$1>e -
Installa1JOn & tnm"'ll

~ 05 6 I- ~ ~ 10Dati acqutSlbon I1legratoon ~- 6 - . 10 10 t- - - - ~ -
onto GIS & analysis ~ 10 E 05

2 Develop an Integrated
nitrogen management
program

Develop an actIOn plan &
demonstartJon program

Nrtr~ management F\I 05 Agr 2 1 • 1----- ~&E 10 Agr 2 • 20 ------
demonstra1lOf'lS W&E 10 FOP 05

Fteld days & resu~s d,ssemll'labOn F\I 02 2 10 - " ~&E 05 • 18 - -
Iol&E 02 ~OP 05

OP 02

3 EstablIsh Computerfzed
groundwater modef

Development & lI1SIallatlOn - ~ 05 RMI1 :3

Tra,nong course Ground wat.... -
modeling (U C Dav.s)
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T.blt 1.3 Level of Effort and timing of actIYlties reIafH to the perform.nce Indlc.ttor No 3
Percent of farmers adopting Im.grated pest management praetl~

Workplan Jan '"1 - June 1_
,KEY COP Chef of Pirty ST Short-lenn~ of 1lf0fl Che Chemonoca

IE Irngm>n~ LT Long-Iwm -..I or elIofl Iq AgncIec

M&E M~~~ Tee Tec:I1nIolIn IlNeI(~~n RMI

I'M Farm lIII Eno Enoneer I8YeI (ORMVA NCBA

Ac1JYlty -"- - LEVEL OF EFFORTliiiii 1997 LEVEL OF EFFORT <pml 1998 1m
MRT ORMVA By~ MRT ORMVA Quarter a..-

LT ST i&ta Tee 1 2 3 4 LT ST Eno Tee 1 2 3 4 '" 1 2

f Ag~heml~1 use ,
monitoring

DoagnostIC -
Network des'll"
Traf10ng <:CIne Safe use at -pestICIdes (V C DavlI)

2. Establish an appropriate
Integrated Pest Mangement
program

Develop an IPM adJon pi.-

(PM on-farm demonstratIOnS & t,;OP 10 RMI , 5 10 3C ---- M&E '0 Chit 2 18 SO :-.-----
lraf1.ng !ol&E 1 0 Che 25 ~OP 10

I'eld days & results dtSSEllTlRlllon OP 02 4 a - NI&E 05 8 16
M&E 02 OP 05
I'M 02

TraIDing course IPM tedY'Ology -
& development (V C DImS)

Course ,n (PM eX1enslO~ =thods - OP 02 2 j

IUC DavIS)
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Table 1 4 Level of Effort and timing of aetlvltl.. ntIat8d to the performanc:e Indicator No 4
Number of farmers In viable waI8r users associations

Wortplan Jan 1"7 • June 19"

KEY COP ChefdP~ -SrShCiit-leml level d~ Clf1I Che Chemcn:a
IE ItT9IIJCln~ LT LQI19-l«m ...., d Ift'at ~Agndee

M&E Monll &EVil Speoahat TieT~ Ievell00000ATJ RMI
FM F..-m ManaQ SDeoaIIl1 Ene Ene~ level (Cl'lMVAT! NCBA

Activity - -- - Leva OF EFFORT (pm) 1991 LEVEL OF EFFORTTllllil 1998 1999
URT ORMVAT By quarter MAT ORMVAl QuaI\er Ouaner

LT ST Ena Tee , 2 3 ~ LT ST Ene Tee , 2 3 ~ I, 2

1 Strenthenlng Water UserI
AssoelatIone

ooagnostJc 1-

Nal1O<13l SemInar onWU~

Develop Tadla WJA stengl'llerW1g -
progran

Slengthenrng ORMVAT OP OS 24 24 ---- ~OP 23 NCB 2 60 50 -
'MJA prognIm E 02 M&E , C

M&E 02
M 02

2 Tadla agribusiness
strenthenlng

AgnbuslO8Ss DJag1OS1JC 1-

Course ... small scale postha'<est -
techrJqU8s (U C Dav,s1
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TatIte 1 I lAvel of Effort and timing ofIC~ related 10 If1e performance Indicator No I
Number of dJac:rete tKhnologll& dewtoped by TRM actMty Implemented In other per!met8re

Workp'an Jan 1"7 June 1"'

,"'t:y
"': - ImgalIon Eng..-

51snotl..... 0.. cnemor.ca
LT Long-.- _ of dort AIT A.gnclee

Io\&.E lIIonrt. & E.. SpeaaIIst TeeT~ _ (ORIIIVATj RIll
AI Farm w.-- sPeo.iost En<! E_ ..... (ORWAT) NCaA

Activity -- -- -- LEVEL Of EFFORT 1"1 LEVEL Of EFFORT 1191 1"'
MRl ORII VA By qu8<1er "'1'( IJHI A 0uarW Ouaner

L 1::>1 It:n ec 1 2 3 4 L 1ST 't:na eel 2 3 4 I' 2

1 Training ~rse In T,,$ ....
other ORIIVA ~l1JcJI»tIfS

W8tar mgl study 1llU'tr1 USA "

Tralnong counes an Tacia wrlI1 poncpan - - COP 10 2 " "
from ohr ORMVAs
(see UC ea",s COUSl!$ table ,. a)

2 Training & dissemination of COP 05 1 2 ~ 10 Che 6 3050
project multi to other ~MV"'S IoI&E 05 M&E 15

FM 05
E 05

3 Inforrrmron OutrNch f:oP 05 2 , OP , 0 5 4

WorMhops M&E 05 M&E 10
10M 05 E 04
E 05

<4 Annual evaluation & wo~n COP 15 4 f::oP 15 8
workshop M&E , 0 ~&E 10

~
05 E 04
05

5 Quarter1y annual & teehnleJll toP 28 2 COP 25 2
reporbtlg III&E 16 "'&E 20

~
05 E 02
05

& Water mgt & polICy mvltllt10nlll
travel
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Table 1. Lewl of Eftort lUId tJmlng of actMtIM reIaClId to the perfomulllCe indicator No •
Policy refonna achievement ,.1Ittd to l'*VratH wawr R8MK1rtea "'nqement

Worllplan Jan 1tt7 J_1.

I Kf: ~ CMl at "Illy ST Shcrt...... c::-.~

IE IrngalIOnE~ LT LQr9-lIIrm ..... ofetb1 Jq~

IKE Iof<lrrl.&E"'S~ Tee Tec:troa8n ..... (ORMVAT) R1IIl
Flo! F..." Manao~ Ene Enon ......... cORMVAn NCaA

Activity - - - LEVEL Of EFFI R (oml 1ti7 LEVEL Of EFF< T(Dm) 1"' 1"'
MRT ORMVAT

9l' __
MRT ORMVA a.-w 0u-1Ir

LT ST Ella Tee: 1 2 3 • LT 51' IFM Tee , 2 3 • I 1 2

1~ In""pncIng
policies

_ mgt study tour til USA " -
ImpIemenlallOn of progr_ w_ p:>p 05 3 2 1----- ~ , El •

1--- _ ---
pnang by ORMVAT !M&E 02 ~&E 02

2 DecetItTIllUfion oflnfW
managenl«lt authorltles

assessement of flterSedotal
_management ,n Morocco -
Water law dect8e'5 deve!ollemenl & ~ 05 3 - ~P 1 6 4 1---
dan1icallon of ORMVAS ~&E 02 ~&E 02
respor1Slbd ilI8$

3 Empowerment of Water Users
Assoclo111ons

Strenl!legt'NOg 'MJA til Tadls p,p 05 12 6 .... - - OP , 24 9 1---- ---
(see 1tldicatDr14) ~&E 02 ~&E 04

" Enhancemenr of the efficiency
ofORMVAs

e<-t-.ancng ORM"AT atJICll1OIT\Y P>P 05 Che 3 6 - ~OP 1 Ole 2 4 ........ -- -- - ..... -
!M&E 02 ~&E 02
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SUMMARY OF THE PROJECT LEVEL OF EFFORT BY PERFORMANCE INDICATOR
Wot'kp/an Jan 1991 Sept 1999

lEVEL OF EFFORT Jln1997 Dec: 1997 Jan 1998 June 1991
TYPE p,rfonnance Indicator" PerforrNII~ Indicator"

1. 1b 2 3 4 5 6 TOTAL 11 1b 2 3 4 I 8 TOTA

rrRM Project Specialist
long-tenn
Irrigation Engineer 83 05 10 00 02 20 00 120 42 03 05 00 00 10 00 60

Monlt. & Evaluation 30 10 2.2 12 02 36 06 120 46 19 2S 1 S 10 5S 10 180

Farm Management 13 76 07 02 02 20 00 120 10 10

Chief of Party 12 04 02 14 05 63 20 120 17 15 10 15 23 60 40 180

LTTotal 138 9S 41 28 11 139 28 480 105 47 40 30 33 125 50 430

Short Term
Chemonlcs 20 00 00 25 00 00 30 75 20 00 00 20 00 60 20 120
RMI 60 20 10 15 00 00 00 105 10 00 00 00 00 00 00 10
Agndec 00 10 20 00 00 00 00 30 00 00 20 00 00 00 00 20
NCBA 00 00 00 00 00 00 00 00 00 00 00 00 20 00 00 20

STTotal 80 30 30 40 00 00 30 210 30 00 20 20 20 60 20 170

!Total TRM ProJect LO 218 125 71 68 11 139 58 690 135 47 60 50 53 185 70 600

IoRMVAT Staff

Engineer level 950 190 120 160 240 110 1770 2270 260 180 260 600 450 400 4020

Techmclan level 1400 220 200 480 240 00 254 0 2740 300 480 660 SOD 540 170 5220

Total ORMVAT lOE 235 0 410 320 640 480 110 4310 SOlO 560 660 920 1100 990 9240

• Performance Indicator
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ANNEXC
SCOPES OF WORK FOR LONG TERM TECHNICAL ASSISTANCE

Followmg are detalls of the strategy for fieldmg long term level of effort

• Extend the Cluef of Party from June 1, 1998 untIl June 30, 1999
• Extend the Momtonng and Evaluation Speclaltst from January 1, 1998 until June 30,

1999
• Extend the IrngatlOn Engmeer from January 1, 1998 to June 30, 1998
• The Farm Management Speciahst \\l11leave the project at the end of hIS contract

January 30, 1998

The Chief of Pam wIll

contmue responsIbIhty for water user group development
contmue responsIbIhty for water polIcy mItlatIves related to the polIcy reform matrIX
supervIse and asSist with the planrung and executIon of the technology extenSIOn
effort
proVIde backstoppmg for a project audIt
assure project closeout
partICIpate m a final project e\aluatlOn
prepare the final project techmcal and financIal reports

The Momtonng and E\ aluabon Specialist wdl

momtor, e\aluate, and report on performance mdIcators on all 5 mdicators and the
\\ater polIcy reform matrIX ThIS wIll 10clude the supenIslOn ofdata collectIOn effort
to momtor Impact of partIcipatmg farmers In the lPM IDtorgen fertIlIzer reductIOn
and level basm ImgatlOn programs, and \\ater savmgs
help 10 the project orgamze and conduct field days and natIOnal semmars to extend
technologIes to other ORMVAs and dissemmate project results
followup momtormg oftechnology extenSIOn efforts to all 8 other regIOns of
Morocco
contmue overall supervIsIon of data mtegratIOn and development of the GIS
apphcatlOns
asSISt the COP WIth supervlSlon of short term consultants technIcal re\-Ie\\ of reports,
preparatIon ofquarterly, annual and end ofproject reports
partICIpate ill a final project evaluatIOn and reportmg

The IrngatlOn Engmeer WIn

\\1th short term technIcal aSSistance m 1997, complete the development and
operatlOnahzmg ofthe canal hydraubc model, the flow measurement nemork., the
agrometeoroiogical network, the lITIgatlOn planrung and schedulmg program, and
complete the trammg of ORMYAT staffm operatlOns and mamtenance
In 1998, WIth short term technical asSIstance, focus on (l) the utIlIzatIon of the
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technologies to adueve project perfonnance cntena, (2) assure that ORMVAT staff
are fully capable of effectively usmg the technologIes and (3) prepanng
demonstratIOns of the technologIes for transfer to other ORMVAs
review documentation related to the technologIes de\eloped and asSIst WIth the
dIssemmatlOn program
wnte an end of tour report

Tbe Farm Management Speclahst will

contmue extenSIon ofleve! baSIn technology among Tadla farmers, WIth already well
tramed and eqUipped ORMYAT techmClans
set up at least one laser leveled level baSin demonstratIon In the Haouz
pursue contacts \\ Ith the pnvate sector for theIr mvoh ement In de\elopmg laser, land
le\ ehng servIces In the Tadla as \\-ell m Morocco
\\11th short term technical asSIstance and ORMYAT staff prepare a natlonal workshop
on level basIn technology
\\TIte a technIcal report which documents the development and JuStlficatlOn oflevel
basm technology In the Tadla
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ANNEXD
SUMMARY BUDGET
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Tadla Resource Management Project

DRAFT PACD BUDGET November 12 1996
Invoiced July to Dec Total Total Total Budget

Item Thru June 97 1997 1998 1999 Required

I SALARY 1435244 221 801 325033 128758 2110836

II Fnnge BenefIts 513650 82652 110199 54285 760786

III Overhead 1 212552 222685 308853 122353 1866443

IV Travel & Transport 165666 19481 83789 27861 296 796

V Allowances 292930 52246 108176 42387 495738

VI Other Direct Costs 529680 129400 210093 108204 977 378

VII Participant Training 91322 16000 75000 10000 192322

VIII EqUIpment VehIcles Freight 779672 98000 1000 0 878672

IX Subcontractors 1141711 508862 110 128 0 1760701

Subtotal I IX 6162426 1 351 126 1 332271 493849 9339672

X Goneral and Administrative 197156 62962 62084 23013 345216

Xl Fee 518305 113 127 111 548 13907 756887

XII Grand Total 6877 888 1 527216 1505903 530769 10441775


