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. 6 I.: SUMMARY AND BPlCOMMENDATION 

A. Summary 

With i t s  r e l a t i v e l y  developed physical  and human resources, Morocco has 
both the  motivation and capab i l i ty  t o  s e t  a regional  example on cor rec t ly  
addressing na tu ra l  resource degradation, defores ta t ion  and dryland 
dese r t i f i ca t ion .  The e f f e c t i v e  management of watershed resources i s  
c r i t i c a l l y  important t o  Morocco. The low and var iable  l e v e l  of r a i n f a l l  i n  
Morocco has d ic ta ted  construction of an extensive network of dams and 
reservoirs  throughout the  country t o  capture the e r r a t i c  p rec ip i t a t ion  and 
provide e l e c t r i c  power production, i r r i g a t i o n  and municipal and i n d u s t r i a l  
water supplies. The e f f e c t i v e  operation of these i n f r a s t r u c t u r e  investments 
i s  v i t a l  t o  the  o v e r a l l  economy of the  country. 

The benef i t s  of these dams and associated systems, however, are ser ious ly  
threatened by s i l t a t i o n  of t h e i r  reservoirs .  The accelera t ing extension of  . 

rainfed agr icu l tu re  onto increasingly s teep and marginal lands,  the  h i s t o r i c a l  
neglect  of mountain agr icu l tu re ,  the  paucity of inputs  and techniques f o r  
sus ta inable  mountain agr icu l tu re  production and the  over-exploitation of 
f o r e s t  lands a r e  leading t o  watershed degradation and s o i l  erosion f a r  above 
sus ta inable  l eve l s .  While the  Government of Morocco has made s ign i f i can t  
e f f o r t s  i n  s o i l  and water conservation over t h e  years, investments i n  dams and 
associated downstream systems have f a r  exceeded upstream protec t ive  measures. 
In  addi t ion ,  these  e f f o r t s  have not f u l l y  taken i n t o  account the  in tegra ted  
nature  of watershed management and the need t o  address socio-economic f a c t o r s  
i n  t h e  mountain areas.  A systematic, cost-effect ive,  mult i-discipl inary 
approach t o  watershed management is urgently required t o  reduce the  t h r e a t  t o  
Morocco's hydraulic in f ras t ruc tu re .  

The seven year High At las  Watershed Project  w i l l  develop, demonstrate and 
disseminate improved watershed management p rac t i ces  within key areas  of Az i la l  
Province. This is  a region i n  the  High At las  Mountains which contains the  
watersheds of three  major dam systems and is  t h e  source of over 40% of 
Morocco's t o t a l  estimated surface water supplies. The projec t  w i l l  address 
resource management: s o i l  and water conservation and re fo res ta t ion  as w e l l  t h e  
key socio-economic var iables  a f fec t ing  resource use i n  watersheds, including 
the  s u s t a i n a b i l i t y  of mountain farming systems and promoting community 
par t ic ipat ion.  While s e t  i n  A z i l a l  Province, the techniques and systems 
developed by the  projec t  a r e  intended f o r  eventual appl ica t ion i n  watershed 
a reas  throughout the  country. 

Under the  projec t ,  AID and the  Government of Morocco w i l l  fund technical  
services  i n  watershed management planning and applied research and 
demonstration; s h o r t  and long-term t ra in ing  i n  key technical  areas ;  research 
and demonstration equipment; construction o r  renovation of research and 
nursery f a c i l i t i e s ;  and a watershed demonstration program with a c t i v i t i e s  i n  
s o i l  and water conservation, f o r e s t r y  and a g r i c u l t u r a l  improvement. Tota l  
p ro jec t  cos t  is $46,000,000, of which $25,000,000 (54%) w i l l  be AID funded. 
The key implementing agency w i l l  be t h e  A z i l s l  Provincial  Office of t h e  
Ministry of Agriculture and Agrarian Reform, with the  pa r t i c ipa t ion  of various 
research, extension and education i n s t i t u t i o n s  and l o c a l  a u t h o r i t i e s .  



By the  end of the  projec t ,  a strengthened regional  capacity f o r  in tegra ted  
land use planning and management w i l l  have been developed; s o i l  and water 
conservation and mountain a g r i c u l t u r a l  production techniques and systems w i l l  
have been improved and demonstrated; and improved mechanisms f o r  promoting 
community involvement i n  sus ta inable  na tu ra l  resources management and use w i l l  
have been developed and tes ted .  These outputs w i l l  r e s u l t  i n  a g rea t ly  
improved capacity i n  both Azi la l  Province and throughout the  country f o r  c o s t  
e f f e c t i v e ,  sus ta inable  management of c r i t i c a l  watersheds. 

B. Recommendation 

USAID Morocco recommends t h a t  the  AA/ANE approve this Project  
I d e n t i f i c a t i o n  Document and authorize t h e  Mission t o  design and approve t h e  
ensuing Projec t  Paper f o r  a $25.0 mi l l ion  ESF grant .  

11. PROGRAM FACTORS 

A. Conformity with Host Country Strategy 

The e f f e c t i v e  management of t h e  nat ion 's  watershed resources is  of v i t a l  
economic importance t o  Morocco. Due t o  t h e  country's low and var iable  
r a i n f a l l ,  t h e  GOM has invested heavily s ince  Independance i n  t h e  construction 
of an extensive network of dams and reservoirs  t o  capture this e r r a t i c  
p rec ip i t a t ion  and t o  d i s t r i b u t e  the  water more evenly over time t o  the  various 
user  groups. Today, some 34 e x i s t i n g  l a r g e  dams i n  Morocco possess a t o t a l  
s torage capacity of almost 10,000 mil l ion  cubic meters (Mrn3) of water. I n  
addi t ion ,  s i x  new dam systems, comprising an estimated add i t iona l  4,600 Mm3 of 
storage capacity,  a r e  planned o r  under construction. The GOM's cu r ren t  
f ive-year development plan c a l l s  f o r  Dirhams 5 b i l l i o n ,  o r  about $600 mi l l ion ,  
i n  dam-related construction and operat ions and maintenance cos t s  over t h e  
1988-92 period,  accounting f o r  some 8% of t o t a l  planned investments. 

Together, these  ex i s t ing  dam f a c i l i t i e s  a r e  capable of i r r i g a t i n g  567,000 ha., 
generating 1,500 GWH of e l e c t r i c  power and providing 500 Mud of municipal 
water supplies.  For i r r i g a t i o n ,  t h i s  area  represents  68 percent of the  t o t a l  
na t iona l  capacity,  accounting f o r  some 30 percent  of all a g r i c u l t u r a l  value 
added and 40 percent of t o t a l  a g r i c u l t u r a l  exports. Similarly,  hydro-power 
i n s t a l l a t i o n s  account f o r  one-third of the  t o t a l  na t iona l  power generat ion 
capacity and 10-15% of ac tua l  production, depending upon annual water 
a v a i l a b i l i t y .  I n  f o s s i l  f u e l  poor Morocco, this hydro-power y i e l d s  
s ign i f i can t  d i r e c t  savings i n  o i l  imports and fore ign exchange reserves. A 
r e l i a b l e  source of domestic and municipal water suppl ies  is, of course, a l s o  
extremely precious i n  this semi-arid country. The continued e f f e c t i v e  
operat ion of these  s u b s t a n t i a l  investments is critical t o  the tihole economy. 

h recognit ion of these  f a c t s ,  t h e  GOM has devoted considerable resources over 
t h e  years t o  s o i l  and water conservation. Since 1951, over 318,000 ha. of 
farm, range and f o r e s t  lands have been t r ea ted  with s o i l  and water 
conservation measures. However, s ince  Independence, investments i n  downstream 
dam and i r r i g a t i o n  system construction have f a r  outpaced associated upstream 



protect ive  works. In addi t ion ,  although increasingly e f fec t ive ,  these  
conservation measures have suffered from a lack  of appreciat ion of the  
in tegra ted  nature of watershed management, and of the need t o  e f f e c t i v e l y  
address the  various socio-economic f a c t o r s  at play i n  mountainous areas  of the  
country f o r  sus ta inable  and cost-effect ive r e s u l t s .  

More recently,  with evident, mounting population pressure i n  upstream a reas  
and the  r e s u l t a n t  s i l t a t i o n  of downstream investments, t h e  GOM has come t o  
b e t t e r  apprecia te  the  necess i ty  f o r  an increased emphasis on watershed 
management. The f i r s t  tangible evidence of this occured i n  January 1988 with 
t h e  first na t iona l  watershed management seminar. The seminar highlighted the  
economic importance of watershed management t o  Morocco, and s t ressed t h a t  
sus ta inable  economic development i n  mountainous areas is inseparable from the  
protec t ion of downstream i n f r a s t r u c t u r e  investments. His Majesty, Hassan 11, 
subsequently endorsed these recommendations i n  a preamble t o  the  current  
1988-92 na t iona l  Five-Year Economic Development Plan, d i rec t ing  that s p e c i a l  
importance must be accorded na tu ra l  resources and environmental conservation. 

Thus, the  current  five-year plan contains a new policy d i r e c t i v e  t h a t  
management of the  watershed of each fu tu re  dam w i l l  be considered an i n t e g r a l  
pa r t  of t h e  o v e r a l l  dam projec t .  Recent discussions with the  Minister of 
Agriculture and Agrarian Reform (MARA), d i r e c t l y  confirmed the  importance the  
GOM now a t t aches  t o  this c r i t i c a l  aspect  of na t iona l  economic development. I n  
addi t ion ,  the  Minister personally sought USAID ass i s t ance  i n  recognit ion of 
t h e  U.S.'s comparative exper t i se  i n  t h i s  development area.  The Minister wants 
A I D  t o  t ack le  this toughest of Morocco's na tu ra l  resources management problems 
i n  one of the  most neglected provinces i n  the country. 

Analysis of GOM budgetary data  ind ica te  a s t ead i ly  increasing amount of 
government resources devoted t o  watershed management. The share of publ ic  
investments i n  agr icu l tu re  being devoted t o  the  f o r e s t r y  sec to r  has r i s e n  
from 7.3% t o  8.5% t o  12% over t h e  last th ree  five-year planning periods, i.e., 
1973-77, 1981-85 and 1988-92, respectively.  Over the  1985-87 period, these 
investments averaged D i r h a m s  237 mi l l ion  ( $28 mil l ion)  per  year. At present ,  
t h e  GOM is implementing two p r i o r i t y  watershed management p ro jec t s  with i ts  
own resources;  severa l  other a c t i v i t i e s  are planned t o  start i n  the  near 
fu ture .  These commitments a r e  i n  addi t ion  t o  the  considerable government 
resources devoted each year t o  nation-wide programs i n  f r u i t  t r e e  p lant ing,  
r e fo res ta t ion  and s o i l  and water conservation works, such as those supported 
under t h e  USAID's PL 480 T i t l e  11 Compensatory Food Program (CFP). It should 
be noted, however, t h a t  the  proposed p ro jec t  w i l l  begin jus t  as t h e  CFP i s  
ending. 

Recent World Bank project ions  ind ica te  that funding a l loca t ions  f o r  this 
sec to r  a r e  planned t o  increase  t o  more than D i r h a m s  300 mi l l ion  ($35 mil l ion)  
per  year over the  current  five-year plan implementation period. In f a c t ,  the  
f o r e s t r y  sec to r  has been targeted  by t h e  Bank and t h e  GOM as one of t h e  
na t ion ' s  development p r i o r i t i e s  under Morocco's ongoing s t r u c t u r a l  development 
program due t o  i ts  importance t o  t h e  nat ional  economy. It remains t o  be seen, 
however, whether the  aus te re  GOM budget can f u l f i l l  these in tent ions .  



Despite such investments, it has been estimated t ha t  it could take up t o  200 
years, a t  t he  present pace, t o  properly t r e a t  the  watersheds of the  ex i s t ing  
dams i n  Morocco. External support is therefore required, both t o  complete the 
necessary remedial works and t o  a s s i s t  t h e  GOM t o  develop improved, 
cost-effective watershed management measures en l i s t i ng  the  f u l l  pa r t i c ipa t ion  
of mountain people. 

B. Relationship t o  the Country Development Strategy Statement 

The project  w i l l  assist t h e  GOM t o  develop, demonstrate and disseminate 
improved watershed management pract ices  i n  key areas  of Azi la l  Province, the  
source of over 40% of Morocco's t o t a l  estimated surface water supplies. The 
in tegrated nature of t h i s  development problem requires a multi-faceted 
approach t o  obtain e f fec t ive  resu l t s .  Thus, i n  addit ion t o  the  typ ica l  
na tura l  resources management concerns of s o i l  and water conservation and 
reaffores ta t ion,  the  project  w i l l  address the  key socio-economic f ac to r s  
affect ing resource use i n  watershed areas  of Morocco --namely, the 
sus ta inab i l i ty  of mountain farming and l ivestock systems, and appropriate 
mechanisms f o r  promoting community support t o  improve natural  resources 
management and use, This dual-track approach i s  based upon t he  
in ternat ional ly  accepted f a c t  that t r u ly  sustainable na tura l  resources 
management can only be achieved by improving the  l ivelihood of t h e  
impoverished ru r a l  populations i n  these areas,  a f a c t  well-known t o  the Asia 
and Near East (ANE) Bureau through experiences i n  Nepal, Bangladesh and 
Indonesia. 

The project  is f u l l y  consistent  with the Mission's Country Development 
Strategy Statement (CDSS) and the  emerging themes of the  new ANE Bureau 
Natural Resources Management and Agricultural  and Rural Development 
s t ra teg ies .  As indicated i n  the  Bureau's ARD s t ra tegy f o r  low-income 
t r ans i t i ona l  economies such as Morocco, the  project  focuses on protecting and 
enhancing the performance of some of the  nation's  most valuable economic and 
agr icu l tu ra l  investments. The project  w i l l  a l so  build upon subs tan t ia l  PL 480 
food ass is tance provided over the  past  25 years i n  the  form of budgetary 
support f o r  f o r e s t ry  under T i t l e  I, and various refores ta t ion,  agroforestry 
and s o i l  and water conservation food-for-work a c t i v i t i e s  under t h e  T i t l e  11 
Compensatory Food Program, 

Morocco presents an excellent  opportunity t o  help stem the worldwide trend 
towards na tura l  resource degradation, deforestat ion and dryland 
deser t i f i ca t ion  -- top ics  of global  concern due t o  t h e i r  serious cumulative 
negative in ternat ional  environmental and economic consequences. As a result 
of its r e l a t i ve ly  favorable physical and human resources, Morocco has both the  
motivation and capabi l i ty  t o  s e t  a regional  example of the  correct  manner i n  
which t o  address these important na tura l  resources management issues.  
Moreover, its excellent  higher educational capacity provides the  addi t ional  
requ is i t e  of being able  t o  e f fec t ive ly  disseminate achievements t o  other  
concerned regional i n t e r e s t s .  

Other Donor Act iv i t i es  

Other donors ac t ive  i n  watershed management i n  Morocco today include the  World 
Bank, t h e  United Nation's Development Program and t h e  Food and Agriculture 



. t i on  (UNDP/FAO), t h e  WOI 
~ e h a n y  (GTZ) and I t a l y .  
Organize :Id Food Program (WFP), t h e  Federal Republic of 

f ie  World Bank has f o r  q u i t e  some t i m e  been the  major donor i n  this area. I n  
addi t ion  t o  two recent  a g r i c u l t u r a l  sec to r  development loans i n  1985 and 1988, 
which included s ign i f i can t  f o r e s t  ry-related components, the  Bank has provided 
funding f o r  f i v e  p ro jec t s  with important watershed management object ives ,  
which e i t h e r  have been recent ly  completed, i.e., Gharb-Mamora Forestry I 
Project ,  o r  a r e  still underway, i.e., Loukkos, Fez-Karia-Tissa, Moyen-Atlas 
and Oulmes-Rommani Projects .  The Loukkos and Fez-Karia-Tissa p ro jec t s  are 
well-known t o  t h e  Mission and were c lose ly  examined during t h e  recent  
watershed management assessment conducted i n  Apr i l  1989. The others  w i l l  be 
examined more c lose ly  during t h e  ensuing s tages  of projec t  design. 

Of g rea te r  importance is a major new World Bank f o r e s t r y  I n i t i a t i v e ,  Forestry 
11, estimated a t  $50 mil l ion  which is  cur ren t ly  i n  t h e  f i n a l  s tages  of 
preparation. This projec t ,  t o  be implemented over t h e  same approximate 
timeframe as t h e  USAID project ,  provides s ign i f i can t  a s s i s t ance  f o r  v i r t u a l l y  
a l l  a reas  of f o r e s t r y  sec to r  development i n  Morocco, including an estimated $5 
mi l l ion  f o r  watershed management. This l a t t e r  component will extend watershed 
management a c t i v i t i e s  already s t a r t e d  under t h e  Bank's Loukkos projec t  i n  the  
northern R i f  Mountains of Morocco, and complete watershed management plans, 
research and physical  works f o r  one o r  two addi t ional ,  as-yet-unidentif ied 
r i v e r  basins. As such, t h i s  a c t i v i t y  should both complement, and benef i t  
from, the  U S A I D  project .  The Mission is c losely  following the  development of 
t h i s  a c t i v i t y  with Bank and GOM o f f i c i a l s  t o  ensure maximum coordination. 

UNDP/FAO ass i s t ance  f o r  watershed management i n  Morocco has been provided over 
t h e  years primari ly i n  t h e  form of technical  a s s i s t ance  and t r a i n i n g  f o r :  (1) 
completion of s p e c i f i c  technical  s tud ies ;  (2) f a c i l i t a t i o n  of o ther  donor 
s e c t o r a l  a c t i v i t i e s ;  and (3) i n s t i t u t i o n a l  development f o r  watershed 
management. Recent discussions with UNDP representa t ives  ind ica te  t h a t  this 
ass i s t ance  w i l l  be continuing with a new i n s t i t u t i o n a l  strengthening grant  i n  
t h e  amount of $935,000. This new a c t i v i t y  w i l l  provide technical  ass is tance ,  
t r a i n i n g  and l imi ted  commodities i n  support of the  four  new regional  watershed 
management study centers  located at Al Hoceima, Fes, Marrakech and Agadir. 
Accordingly, it w i l l  d i r e c t l y  support t h e  planned USAID project  by augmenting 
t h e  planning exper t i se  of the  Marrakech regional  center  serving A z i l a l  
Province. 

In  addit ion,  the  UNDP i s  a l s o  preparing a $1.0 mi l l ion  grant  f o r  soc ia l ,  
a g r i c u l t u r a l  and f o r e s t r y  development a c t i v i t i e s  i n  4 communes of the  c e n t r a l  
High A t l a s  Mountains, th ree  of which a r e  s i tua ted  within A z i l a l  Province. 'Ihe 
t h r e e  Azi la l  communes c o n s t i t u t e  approximatdy 178,000 ha., o r  s l i g h t l y  less 
than one-fif th of the  t o t a l  provincia l  area ,  s i tua ted  at  t h e  extreme 
southeastern provincia l  boundary along t h e  crest of t h e  A t l a s  Mountains' 
divide.  Thus, these  modest resources w i l l  be applied across  a s i g n i f i c a n t  
proportion of t h e  highest  and most remote regions of t h e  province. This 
should prove t o  be a most challenging p i l o t  experience, providing exce l l en t  
information and col labora t ive  oppor tuni t ies  f o r  t h e  USAID project .  At t h e  



operat ional  l e v e l ,  the  almost simultaneous implementation of t h i s  higher 
mountain a c t i v i t y  should f a c i l i t a t e  USAID projec t  e f f o r t s  by permitting USAID 
a g r e a t e r  focus on t h e  more populated and economically important watershed 
areas  located  f u r t h e r  downstream within the  province. 

Over t h e  pas t  25 years,  t h e  WFP has a s s i s t e d  watershed management i n  Morocco 
by the  provision of some $43 mi l l ion  of food a i d  t o  a s e r i e s  of a c t i v i t i e s  
throughout the  northern Rif Mountain a rea  of t h e  country. The bulk of this 
ass i s t ance  has been used t o  support the  GOMrs  "Soil  Restorat ion and 
Agricul tura l  Development i n  the  R i f  Provinces", o r  DERRO Project ,  i n  t h e  form 
of farmer compensation and food-for-work r a t i o n s  aimed a t  promoting improved 
community p a r t i c i p a t i o n  i n  p ro jec t  a c t i v i t i e s .  The e f f i cacy  of this 
par t i c ipa to ry  mechanism w i l l  be c lose ly  examined during the  design of t h e  
present  projec t  t o  determine i f  o r  t o  what extent  t h i s  option might be 
u t i l i z e d  here. WFP ass i s t ance  w i l l  continue with an add i t iona l  tranche of 
food a i d  expected by 1991. 

.West German (GTZ) and I t a l i a n  a c t i v i t i e s  consis t  of b i l a t e r a l  a s s i s t ance  f o r  
s p e c i f i c  watershed management p ro jec t s  i n  northern Morocco. GTZ ass is tance  
w i l l  be provided f o r  improved management of the  upper Oued Srou watershed of 
t h e  proposed new Dchar El  Oued Dam. I t a l i a n  ass i s t ance  w i l l  be targeted  a t  
the  Bou Regreg watershed, s i t e  of the  ex i s t ing  and soon t o  be enlarged S i d i  
Mohammed Ben Abdellah dam. The c o s t s  of these  two l a t t e r  i n i t i a t i v e s  a r e  
still unknown; however, t h e i r  d i s t a n t  loca t ion  suggests that, although 
re la ted ,  they w i l l  be of less d i r e c t  importance f o r  t h e  USAID projec t .  

PROJECT DESCRIPTION 

A. Perceived Problem 

The c r i t i c a l  importance of Morocco's hydraulic i n f r a s t r u c t u r e  w a s  described 
above. A t  present ,  t h e  benef i t s  of these  dams and associated systems a r e  being 
l o s t  a t  an alarming r a t e  by s i l t a t i o n  of t h e i r  r e se rvo i r s - resu l t ing  from 
accelerated erosion on t h e i r  watersheds. To date ,  600 MmJ of t h e  t o t a l  
ex i s t ing  dam s torage  capacity has been l o s t  t o  sedimentation. This f igure  
represents  t h e  equivalent  l o s s  of some 60,000 ha. of downstream i r r i g a t i o n  
p o t e n t i a l  and 150,000 ha. of cu l t fvab le  upstream lands. Three major dams have 
had t o  be elevated t o  regain l o s t  capacity,  four  o the rs  have l o s t  more than 
hal f  of t h e i r  o r i g i n a l  capacity,  and severa l  o the r s  are f i l l i n g  a t  such a 
rapid r a t e  as t o  be considered se r ious ly  endangered. Every cubic meter of 
sediment deposited diminishes the  amount of i r r i g a t i o n  and drinking water a 
dam can hold, the  amount of e l e c t r i c i t y  t h a t  can-be generated and the  a b i l i t y  
of the dam t o  con t ro l  flooding. Most of the  bes t  sites f o r  building dams have 
a l ready been developed. Some dams are i r rep laceab le  ; others  can be -replaced 
only at  g rea t  cost .  

The causes of t h i s  problem include the  following: 

- The s o i l  l o s s  incurred on t h e  general ly highly erodible  s o i l s  t h a t  a r e  put 
under t r a d i t i o n a l  c u l t i v a t i o n  systems is  f a r  i n  excess of what can be 
sustained.  Declining productivi ty and eventual abandonment of o ld  crop lands 



and clearing of new lands i s  the  resu l t .  The only nat ional  study of s o i l  
erosion i n  Morocco (UNDP/FAO, 1975) found that 77% of the 22.7 mil l ion ha. 
studied was susceptible t o  high o r  very high erosion r isks .  The study fur ther  
estimated t ha t  some 5.5 mil l ion ha., o r  73% of the  cul t ivated land i n  Morocco, 
required s t r i c t  s o i l  conservation measures f o r  sustainable productivity. A t  
present, i t  i s  estimated that less than one percent of this area  benef i ts  from 
such remedial measures. 

- Continuing population growth r e s u l t s  i n  the  extension of rainfed 
agr icul ture  onto ever steeper slopes, shallower s o i l s  and generally more 
marginal lands. The overa l l  population growth r a t e  i n  Morocco averages 2.5 
percent per year. Although ru r a l  population growth is  l e s s  than t he  nat ional  
average due t o  higher than average infant  mortal i ty r a t e s ,  it is still f a r  
greater  than t he  ex i s t ing  resource base can adequately susta in .  Increasing 
resource degradation, deforestat ion,  badlands formation and dese r t i f i c a t i on  
a r e  the  resu l t .  

- The h i s t o r i c a l  neglect  of mountain agr icul ture  has fur ther  reinforced the  
vicious cycle of extending dest ruct ive  cropping pract ices  onto marginal 
lands. The near subsistence-level mountain agr icu l tu ra l  economy leaves the  
farmer l i t t l e  pos s ib i l i t y  t o  invest  i n  improving production systems. For 
example, within Azi la l  Province, f e r t i l i z e r  consumption averages l e s s  than 6 
kms. per cul t ivated ha. of land vs. an 80-100 kgms. per hectare recommended 
ra te .  I n  addit ion,  improved seed va r i e t i e s  a r e  extremely d i f f i c u l t  t o  
obtain. I n  1984-85, agr icu l tu ra l  c r ed i t  i n  t h i s  region averaged 940 D i r h a m s  
($107) per farm, of which 71% was f o r  medium-term loans primarily f o r  
l ivestock.  Per capi ta  agr icu l tu ra l  income i n  this province averages Dh. 1,345 
($150) vs. a Dh 1,750 nat ional  average. Under such conditions, individual  
choice is  l imited,  and sa t is fying immediate family consumption must p reva i l  
over nat ional  economic and na tura l  resources management concerns. 

- The lack of e f fec t ive  management of s t a t e  fo r e s t  lands leaves them open t o  
continuing encroachment by farmers, herders and woodsmen. Collective 
rangelands and s t a t e  fo r e s t  lands a r e  exploited a s  "common lands" with l i t t l e  
o r  no control  over herd s ize ,  the lopping of branches f o r  browse o r  fuelwood 
harvest.  Whereas an estimated 80% of s t a t e  fo r e s t  lands have been surveyed 
and lega l ly  established,  only some 10% a re  e f fec t ive ly  managed. Each year, 
some 25,000 ha. of forested lands a r e  l o s t  due t o  the  above fac tors  despi te  
large-scale GOM and donor investments. The evidence demonstrates tha t  current  
watershed resource management pract ices  a r e  inadequate t o  the  t ask  at  hand. 

- Thousands of subsistence-level watershed farmers and herders have no 
i n t e r e s t  i n  protecting the  downstream reservoirs.  Azi la l  Province contains 
three  of nation's  major dam systems - Bin El  Ouidane, Hassan I and Moulay 
Youssef. Together, these systems comprise some 20% of the  nation's  t o t a l  
i n s t a l l ed  reservoir  capacity, each year delivering about 800 KWH of 
hydro-power and providing downstream water supplies f o r  some 175,000 ha. of 
i r r i ga t ed  agr icul ture  and over a mill ion municipal and domestic consumers. A t  
present, t he  province receives no benef i ts  i n  compensation f o r  t he  provision 
of t h i s  v i t a l  regional  and nat ional  resource. To the  contrary, this area  has 
been neglected developmentally, a s  evidenced by t he  extremely l imited economic 
and soc i a l  in f ras t ruc ture  i n  place. 



Severe soil erosion and natural resource degradation are widespread throughout 
most watersheds of the country. The extension of traditional, rainfed cereal 
cropping onto increasingly steep and margiml lands is the most serious 
problem, but overgrazing and over-exploitation of natural woodlands are also 
pervasive factors degrading the existing resource base. The loss of soil, 
range and forest resources threatens the production systems of the mountain 
people whose livelihood depends directly on their crops, their livestock and 
the firewood and other products they obtain from the forest. Thus, to a great 
extent, the ways in which Morocco's watersheds are used or abused by mountain 
farmers and herders determines both the sustainability and productivity of 
their agricultural systems, as well as the useful life of the dams constructed 
downstream. 

Morocco has a history of investments in soil and water conservation but only 
limited experience in agricultural development in mountainous regions of the 
country. The GOM's commitment to watershed management has increased markedly 
in recent years, as evidenced by the new policy directive aimed at ensuring 
that all new dam construction investments receive adequate funding for 
associated upstream watershed protection and conservation works. The 
government now needs to devote priority attention to translating this 
important policy commitment into effective on-the-ground results. 

Similarly, GOM technicians have demonstrated their ability to implement 
large-scale watershed management and rural development projects; however, the 
required multi-disciplinary approach is not yet institutionalized. 
Recognition of the necessity of addressing the needs and desires of people in 
development programs has also increased, but the mechanisms for achieving 
effective community participation have not been developed. 

Morocco has yet to establish the information base needed for proper watershed 
management planning. There is very little information on the sources of the 
sediment that is filling the reservoirs, and virtually no quantifiable 
information on the efficacy of the conservation techniques commonly employed. 
In the absence of good information and evaluation systems, decisions are made 
subjectively and resources are allocated inefficiently. The recent watershed 
assessment highlighted the financially unsustainable nature of current 
Moroccan soil and water conservation techniques. 

What is needed is a systematic, integrated approach to watershed management. 
Quantitative data on the sources of sediment and the physical effects of the 
different interventions on soil loss and productivity must be developed. The 
financial and economic attractiveness of alternative interventions cannot be 
meaningfully analyzed without good estimates of their physical effects. 
Similarly, the acceptability of potential interventions cannot be determined 
without a systematic way of gathering and analyzing technical and 
socio-economic data on the traditional mountain agriculture production 
systems. Good watershed management planning requires the development of a 
much better data base and a more methodical and multi-disciplinary approach 
than that which has been employed in Morocco to date. 



B. Project Goal and Purpose 

The goal of the project is to improve natural resources management in Moroccan 
watersheds for improved efficiency, productivity and sustainability of 
downstream infrastructure investments. 

The project purpose is to develop, demonstrate and disseminate improved 
watershed management practices in the High Atlas Mountains. This purpose will 
be achieved through the transfer of improved technologies and development and 
demonstration of improved techniques for: 

- integrated watershed land use planning and management; 

- soil, water and forest conservation; 

- sustainable mountain agricultural production systems; and 

- effective community participation in local development activities. 

C. Expected Achievements and Accomplishments 

The expected project achievements and accomplishments include the following: 

1. Strengthened regional capacity for integrated land use planning and 
mananement - Resource manalzers will benefit from improved techniques for - .# 
integrated watershed resources planning, management and evaluation. This will 
improve the capability to effect optimal land use decisions based upon an 
improved knowledge of existing resource conditions and constraints, an 
expanded array of improved watershed treatment options, and an improved 
capacity to properly match appropriate watershed treatment options with 
existing conditions. In addition, Moroccan technical staff will be able to 
establish better management control over the existing natural resource base 
through the improved planning information base described above, and a number 
of socio-economic interventions designed to promote community involvement. 

2. Improved soil and water conservation techniques - This accomplishment will 
result from the soil erosion control research and demonstration program 
addressing the causes and the impact of erosion in different land use 
situations, including downstream- areas. Based upon this information, resource 
planners and managers will be able to effect optimal land use decisions 
employing an expanded array of treatment options developed and demonstrated 
under the project. 

3. Improved, sustainable mountain agricultural production techniques and 
s stems - This achievement will result from an agro-economic development and &- emonstration component aimed at the provision of technical, financial and 
other inputs to improve mountain agricultural systems. In addition, this 
component will carefully examine other related constraints in the 
agricultural, livestock and forestry areas and develop improved, 
socially-appropriate mechanisms for placing these production systems on an 
environmentally sound and economically sustainable basis. 



Project  success w i l l  depend on t h e  e f f i cacy  of these  technical  demonstrations 
and associated educational  programs i n  convincing the mountain people -- 
farmers, herders and woodsmen - of the  p r o f i t a b i l i t y  and environmental 
necess i ty  of adopting improved and sus ta inable  c u l t i v a t i o n  systems. S ta r t ing  
with se lec ted  entrepreneurs,  the  projec t  s t r a tegy  w i l l  be t o  promote an  
expanding p r iva te  sec to r  r o l e  i n  the  provision of a g r i c u l t u r a l  inputs  and 
on-farm erosion con t ro l  works, so  t h a t  a t  the  p ro jec t ' s  conclusion improved 
c u l t i v a t i o n  p rac t i ces  are placed on a l a rge ly  self-sustaining basis. This 
approach has already met with success i n  o the r  regions of t h e  country, such as 
t h e  World Bank's aforementioned Loukkos and Moyen At las  p ro jec t s ,  where the  
bulk of t h e  required inputs  a r e  now demand-driven and supplied by p r iva te  
s e c t o r  entrepreneurs. 

A s  the  p ro jec t ' s  a g r i c u l t u r a l  benef i t s  a r e  rea l ized,  so  w i l l  new p r i v a t e  
sec to r  oppor tuni t ies  i n  agro-processing indus t r i e s  and cooperative marketing. 
a c t i v i t i e s .  The projec t  w i l l  seek t o  promote these  welcome, ye t  heretofore 
lacking,  addi t ions  t o  t h e  p r iva te  a g r i c u l t u r a l  economy t o  the  g r e a t e s t  extent  
possible within the  l imi ted  implementation timeframe. 

4. Improved mechanisms f o r  promoting community involvement i n  sus ta inable  
n a t u r a l  resources management and use - Based upon a thorough examination of 
the  p o l i t i c a l  economy of t h e  farmers, herders and f o r e s t e r s ,  appropriate 
mechanisms and techniques w i l l  be developed and demonstrated t o  promote 
community involvement. These techniques w i l l  include a number of s o c i a l ,  
organizat ional  and f i n a n c i a l  mechanisms, as w e l l  a s  an in tens ive  grassroots  
awareness-building and extension t r a i n i n g  program, designed t o  increase  
people's appreciat ion of the  longer-term benef i t s  associated with r a t i o n a l  
resource management and use. In addi t ion ,  community pa r t i c ipa t ion  w i l l  be 
fos tered  through regional  workshops i n  a l l  phases of p ro jec t  implementation, 
from the  i n i t i a l  land use planning decisions,  through on-farm resource 
management demonstration works, t o  the  f i n a l  p ro jec t  evaluation. 

D. Project  Outline And How It W i l l  Work 

The projec t  w i l l  provide technical  services ,  t r a in ing ,  research and 
demonstration equipment, research and nursery f a c i l i t i e s  and watershed 
demonstration a c t i v i t i e s  f o r  the  r e a l i z a t i o n  of the  above goal  and purpose. An 
i l l u s t r a t i v e  descr ip t ion of t h e  key p ro jec t  elements follows: 

1. Technical Services - This p ro jec t  element w i l l  include Moroccan and 
expa t r i a te ,  long-term and short-term advisory se rv ices  f o r  watershed planning, 
and implementation of the  applied research and demonstration programs. 
Research top ics  w i l l  include s o i l  and water conservation, mountain agronomy, 
the  economics of mountain a g r i c u l t u r a l  systems, the  socio-economics of 
resource use within t a r g e t  watershed areas ,  and t h e  c o s t s  and benef i t s  of 
improved resource management i n  upstream areas on downstream investments. 

I n  t h e  se lec t ion  of t h e  technical  a s s i s t ance  contrac tor(s)  f o r  this projec t ,  
e f f o r t  w i l l  be made t o  assure  the  pa r t i c ipa t ion  of small,  disadvantaged and 
women-owned business concerns i n  accordance with Section 1 9  of t h e  Federal 
Acquisition Regulations. 



2. Training - This element includes t h e  p ro jec t ' s  long and short-term 
par t i c ipan t  and in-country t r a i n i n g  programs. Long-term t r a i n i n g  is  planned 
f o r  each of t h e  p ro jec t ' s  key technical  areas, including watershed management 
planning, s o i l  and water conservation, mountain agronomy and t h e  
socio-economics of sus ta inable  resource use i n  watershed areas.  Short-term 
t r a i n i n g  w i l l  include se lec ted  U.S. and third-country courses, study tours  and 
other  appropriate venues. In-country t r a i n i n g  w i l l  be targeted  at resource 
managers and extension personnel, and community par t ic ipants .  I n  addi t ion  t o  
providing information about t h e  various technical  aspects  of t h e  projec t ,  this 
t r a i n i n g  w i l l  be designed t o  f a c i l i t a t e  in te rac t ion  among a l l  par t ic ipants .  

3. Research and Demonstration Equipment - A l imi ted  amount of equipment w i l l  
be provided t o  support the  watershed research and demonstration program, such 
as s o i l  and water sampling and monitoring equipment, and watershed 
demonstration equipment, mater ia ls  and supplies.  

4. Research and Nursery F a c i l i t i e s  - The p ro jec t  w i l l  provide f o r  t h e  
construction o r  renovation of key administrat ive,  research and plant  nursery 
f a c i l i t i e s  f o r  p ro jec t  administrat ion,  research and demonstration. 

5. Watershed Demonstration - This component w i l l  provide mater ia ls ,  equipment 
and l abor  f o r  t h e  s o i l  and water conservation, f o r e s t r y  and a g r i c u l t u r a l  
improvement demonst r a t  ion  programs. S o i l  and water cohservat ion a c t i v i t i e s  
w i l l  include improved land preparat ion and contour farming p rac t i ces  and 
various physical  and biological  erosion control  works, such as construction of 
t e r races ,  banks, wal ls ,  gu l ly  s t a b i l i z a t i o n  and water drainage systems and 
b io log ica l  s o i l  s t a b i l i z a t i o n  and badlands res tora t ion.  Agr icul tura l  
improvements w i l l  address such a c t i v i t i e s  a s  t h e  provision of se lec ted  
a g r i c u l t u r a l  inputs  and extension exper t i se ,  agro-forestry plantings and 
s t r i p -  and double-cropping systems, construction o r  expansion of simple, 
small-scale i r r i g a t i o n  systems, improved forage and pasturage plantings and 
l ives tock  and range managment systems. Forestry improvement a c t i v i t i e s  w i l l  
include survey and demarcation a c t i v i t i e s ,  management planning and 
a f f o r e s t a t i o n  plantings,  as wel l  a s  t h e  promotion of a l t e r n a t i v e  r u r a l  energy 
supplies.  

This component may a l s o  provide l imi ted  funding f o r  the  expansion of f o r e s t r y  
management roads i n  t a r g e t  areas  f o r  improved access t o  and con t ro l  over 
provincia l  resources. I n  addi t ion ,  c e r t a i n  community improvements, such a s  
potable water suppl ies ,  may be financed under this pro jec t  component t o  
promote the  p a r t i c i p a t i o n  of t a r g e t  area res idents .  Both of these  l a t t e r  two 
a c t i v i t i e s  w i l l  be ca re fu l ly  targeted  and r e s t r i c t e d  t o  t h e  minimum required 
f o r  successful  demonstration. 

6 .  Evaluation and Audit - The p ro jec t  w i l l  provide funding t o  meet Agency 
evaluation and aud i t  requirements. I n  addi t ion  t o  major mid-term and f i n a l  
p ro jec t  evaluations,  funds w i l l  be reserved f o r  a se lec ted  independent agency 
t o  conduct annual monitoring reviews t o  ob ta in  timely feedback on ongoing 
a c t i v i t i e s ,  addressing any i s sues  not covered by p ro jec t  s t a f f .  Key 
evaluation ind ica to r s  w i l l  include s o i l  erosion r a t e s  under t h e  var ious  
physical  and land use s i t u a t i o n s ,  both before and after remedial works, 
a g r i c u l t u r a l  productivi ty within t h e  t a r g e t  a rea  and i ts impact on t h e  



household incomes of farmers, herders and woodsmen. Evaluations w i l l  a l s o  
address l o c a l  a t t i t u d e s  regarding n a t u r a l  resources management and p ro jec t  
in tervent ions ,  t rends  i n  f o r e s t r y  production and des t ruct ion,  and r a t e s  of 
sedimentation of dam reservoirs  and the  resu l t an t  economic impacts on 
downstream i r r i g a t i o n ,  hydro-power and municipal water supply systems. 
Attention w i l l  be devoted i n  p ro jec t  evaluations t o  assess ing women's 
pa r t i c ipa t ion  i n  and benef i t s  from projec t  a c t i v i t i e s .  

7. Contingency - A contingency f a c t o r  has  been included a t  the  r a t e  of 10% of 
t h e  estimated projec t  cos ts .  

The p ro jec t  w i l l  be implemented i n  phases commensurate with t h e  long-term 
nature  of this type of n a t u r a l  resources development and demonstration 

1. Establishment Phase - During this ini t ial  two-year phase, the  p ro jec t  w i l l  
be es tabl ished within the  provincia l  t a r g e t  area.  This phase w i l l  include t h e  
following major a c t i v i t i e s  and outputs: 

- mobilize contrac tor  advisory and Moroccan technical  personnel; complete 
in-country team-building and t r a i n i n g  of GOM technical  s t a f f  

- i n i t i a t e  community educational and support promotion a c t i v i t i e s  

- complete land use surveys and assessments and socio-economic s tud ies ,  and 
d r a f t  watershed management plans 

- design and e s t a b l i s h  applied research and demonstration program; e s t a b l i s h  
e x i s t i n g  "baseline" condit ions and causes 

- e s t a b l i s h  p lant  nurser ies ;  negot ia te  resource use agreements with farmers, 
herders and woodsmen; i n i t i a t e  s o i l  and water conservation, a g r i c u l t u r a l  
and f o r e s t r y  improvement works 

- i n i t i a t e  pa r t i c ipan t  t r a in ing ,  equipment procurement, and f a c i l i t i e s  and 
community improvement a c t i v i t i e s  

2. Implementation Phase - This second three-year phase of t h e  p ro jec t  w i l l  be 
devoted t o  the  fu l l -sca le  implementation of t h e  watershed demonstration 
program. Major a c t i v i t i e s  and outputs  include: 

- complete long-term s t a f f  t r a in ing ;  phase out  long-term advisory personnel 
and replace with returned long-term par t i c ipan t  t r a inees ;  continue 
short-term s t a f f  t r a i n i n g  and community education and extension t r a i n i n g  
as appropriate 

- complete a l l  required t echn ica l  and socio-economic s t u d i e s  

- continue watershed demonstration program, promoting expanded p r iva te  
s e c t o r  ini t i a t  ive  where appropriate 



- continue applied resource management research and monitoring program 

- continue f a c i l i t i e s  and community improvement a c t i v i t i e s  

- complete mid-term pro jec t  evaluation 

3. Evaluation Phase - This f i n a l  two-year phase w i l l  focus on the  completion 
of a l l  ongoing p ro jec t  a c t i v i t i e s  and t h e  appl ica t ion of t h e  projec t  r e s u l t s .  
This phase w i l l  include t h e  following major a c t i v i t i e s  and outputs: 

- complete a l l  ongoing projec t  t r a i n i n g  and education, applied research and 
demonstration, and facil i t ies and community improvement a c t i v i t i e s  

- complete i n i t i a l  ana lys i s  of p ro jec t  research and demonstration results; 
complete planning f o r  f u t u r e  research requirements 

- f i n a l i z e  comprehensive t a r g e t  a rea  watershed management plan 

- complete comprehensive ana lys i s  of the  c o s t s  and benef i t s  of improved 
resource management both within upstream watershed a reas  and f o r  
downstream i n f r a s t r u c t u r e  investments 

- complete cost-effect ive and l o c a l l y  appropriate guidel ines  f o r  improved 
watershed management i n  Morocco based on a l l  of the  above p ro jec t  r e s u l t s  

- complete f i n a l  p ro jec t  evaluation and close-out  

I V .  FACTORS AFFECTING PROJECT SELECTION ANTI FURTHER DEVELOPMENT 

A. Socia l  Considerations 

1. Socio-Cultural  Context - Socia l  considerat ions w i l l  be of 
paramount importance t o  projec t  success. As described above, i t  i s  primari ly 
the  ex i s t ing  use pa t t e rns  of mountain people which a r e  responsible f o r  the  
current  resource degradation i n  watershed areas and t h e  r e s u l t a n t  downstream 
in f ras t ruc tu re  impacts. 

The projec t  t a r g e t  area  is Azi la l  Province, s i t u a t e d  i n  the  c e n t r a l  High At las  
Mountains of Morocco (see Maps i n  Attachment 2). The general  socio-economic 
s i t u a t i o n  within this region may be characterized as follows: 

- 90% r u r a l  population; 405,000 t o t a l  population with 1.5% growth r a t e  
per  year; much higher than average emigration, i n f a n t  morta l i ty  and 
t o t a l  f e r t i l i t y  r a tes .  

- Agriculture accounts f o r  71.5% of t o t a l  production; 75% of t o t a l  
a g r i c u l t u r a l  production i s  ra infed;  extensive l ives tock  holdings. 

- Average farm s i z e  i s  5.4 ha.; 78% of fanners own less than 5 ha. of 
land (44% of t o t a l  a g r i c u l t u r a l  holdings), 21% own between 5 t o  20 
ha. (49% of t o t a l ) ,  and 1% own g r e a t e r  than 20 ha. (7% of t o t a l ) .  



- Per cap i ta  income averages 1,720 Dh ($200) o r  about one-third of the  
nat ional  average; agr icu l tu ra l  income averages 1,345 Dh per cap i ta  o r  
$150, vs. 1,750 Dh nat ional  average. Average annual income per 
household is l e s s  than 12,000 Dh ($l,37O), of which 73% i s  spent on 
food . 

- Social  in f ras t ruc ture  i s  extremely l imited - only about 20% of the  
population has access t o  s a f e  water supplies;  l e s s  than 10% have 
e l e c t r i c  l igh t ing ;  one doctor per 24,000 inhabi tants  o r  approximately 
half  the  nat ional  average; one h s p i t a l  bed f o r  3,750 inhabi tants ;  
extremely poor road network, i.e., 160 has sf paved roads f o r  10,000 
km2 o r  about 1 mill ion ha. of t o t a l  land area. 

In  general,  the  data  ind ica te  a neglected, r u r a l ,  agrarian,  subsistence-level 
existence heavily dependent upon external  resources, e.g., some 23% of t o t a l  
provincial  revenues come from external  remittances. Land tenure is  divided 
among pr ivate  agr icu l tu ra l  holdings, co l lec t ive  o r  t r i b a l  holdings, and s t a t e  
f o r e s t s  and conservation areas ;  however, only a small f rac t ion  of these 
holdings enjoy any type of formal reg i s t ra t ion  o r  demarcation. Local 
author i ty  e x i s t s  i n  both the conventional government and t r ad i t i ona l  e thnic  
forms, i .e.,  t r i b e s ,  f ract ions ,  sub-fractions and lineages. 

2. Beneficiaries - Primary benef ic iar ies  w i l l  be the  people who 
inhabi t  the  t a rge t  watersheds and the  downstream reservoir  user groups. 
Watershed inhabitants,  the  poorest segment of Moroccan society,  kll- derive an 
improved qual i ty  of l i f e  from increased agr icu l tu ra l  productivity i n  mountain 
farming and l ives tock systems, enhanced opportunit ies f o r  t he  sustainable 
u t i l i z a t i o n  of fuelwood and other commercial f o r e s t  products, and various 
community improvements. 1)ownstrea.m reservoir  user groups w i l l  benefi t  from a 
reduced r i s k  of flooding and a be t t e r  performance of dam-related hydro-power, 
i r r i g a t i o n  and potable water supply systems. Secondary benef ic iar ies  w i l l  be 
the  r u r a l  unemployed, who w i l l  gain opportunit ies f o r  employment through the  
biological  and physical watershed management, agr icu l tu ra l  improvement and the  
f a c i l i t y  and community improvement a c t i v i t i e s .  Ultimately, Moroccan socie ty  
w i l l  benefi t  from the  improved performance of s ign i f ican t  ex i s t ing  investments 
i n  economic in f ras t ruc ture ,  reduced environmental degradation of c r i t i c a l  
watershed areas ,  and the  enhanced conservation of the nat ion 's  water, s o i l  and 
biological  resources. 

Special e f f o r t s  w i l l  be made t o  ensure that women par t i c ipa te  i n  and benef i t  
from the  project .  Each of the  various par t ic ipatory mechanisms outl ined i n  
Sectiom~ IV.A.3. below w i l l  be designed t o  ac t ive ly  promote appropriate female 
representation i n  a l l  project  a c t i v i t i e s  t o  t he  maximum extent  possible. 
While women a r e  expected t o  share i n  a l l  project  benefi ts ,  they w i l l  
pa r t i cu la r ly  benef i t  from the  project ' s  community improvement, domestic energy 
supply, and community education and ag r i cu l t u r a l  extension programs. The 
project  monitoring and evaluation plan w i l l  highlight  an appropriate set of 
benchmark indicators  designed t o  measure gender-specific par t i c ipa t ion  i n  and 
share i n  t he  d i s t r i bu t i on  of benef i ts  from the  project .  

3. Par t ic ipat ion - Effective par t ic ipat ion of the  user population 
i s  the  key t o  project  sus ta inab i l i ty  and long-term success. Accordingly, t he  



pro jec t  places heavy emphasis on the  i d e n t i f i c a t i o n  and thoughtful  
implementation of local ly-appropriate mechanisms f o r  mobilizing community 
support f o r ,  and p a r t i c i p a t i o n  i n ,  projec t  a c t i v i t i e s .  Subject t o  f u r t h e r  
study, such mechanisms may include some o r  all of the  following: 

- community education and awareness-building a c t i v i t i e s  aimed both a t  
achieving a pos i t ive  o r i en ta t ion  towards the  projec t ,  and a g rea te r  
apprecia t ion  of t h e  long-term benef i t s  associa ted  with improved 
resource management and use 

- community p a r t i c i p a t i o n  workshops designed t o  a c t i v e l y  involve user  
populations i n  a l l  decis ions  regarding provincia l  resource planning, 
implementation and long-term management and maintenance 

- use of on-farm research trials f o r  t h e  watershed demonstration and 
a g r i c u l t u r a l  improvement programs 

- an expanded a g r i c u l t u r a l  extension program, t a rge t ing  herders as w e l l  
as i r r i g a t e d  and dryland farmers 

- extens ive  socio-economic research  s tud ies  aimed at achieving a b e t t e r  
understanding of t h e  various f a c t o r s  a f f e c t i n g  resource use and abuse 
i n  watershed a reas  

- nego t i a t ion  of individual  and c o l l e c t i v e  user  agreements, s t i p u l a t i n g  
respect ive  resource u t i l i z a t i o n  r i g h t s  and r e s p o n s i b i l i t i e s  

- land surveys and demarcation t o  c l e a r l y  d i s t ingu i sh  resource use 
r i g h t s  and r e s p o n s i b i l i t i e s  

- use of l o c a l  l abor  i n  implementing the  p ro jec t ' s  watershed 
demonstration, a g r i c u l t u r a l  improvement and community improvement 
programs 

- use of farmer and herder compensation schemes t o  o f f s e t  temporary 
l o s s e s  in a g r i c u l t u r a l  production due t o  p ro jec t  in tervent ions  

- t r a i n i n g  of t echn ica l  s t a f f  in appropr ia te  mechanisms f o r  e f f e c t i v e  
i n t e r a c t i o n  with community r e s i d e n t s  

- implementation of a community improvement program under the auspices 
of the  p ro jec t  

- formation of l o c a l  cooperative a s soc ia t ions  t o  assist i n  e f f e c t i v e  
resource management and use, egg.,  f o r e s t  products cooperat ives 

- subs tant ive  community representa t ion  in a l l  p ro jec t  evaluat ion  
a c t i v i t i e s  

4. Socio-Cultural F e a s i b i l i t y  - Despite the  considerable e f f o r t s  
i d e n t i f i e d  above t o  ensure adequate community p a r t i c i p a t i o n  i n  p ro jec t  



a c t i v i t i e s ,  there  remain severa l  d i f f i c u l t  i s sues  t o  address regarding t h e  
socio-cultural  f e a s i b i l i t y  of the  projec t  during the  ensuing projec t  design 
work. These include t h e  following: 

- t h e  constructive i n t e r a c t i o n  between o f f i c i a l ,  technical  government 
e n t i t i e s  and t r a d i t i o n a l  t r i b a l  l i n e s  of author i ty  within provincial  areas ;  

- the  question of land expropriat ion and reset t lement i n  b io logical ly  
important, but marginal areas; 

- t h e  r o l e  of cash o r  food compensation schemes in achieving projec t  
implementation and long-term resource management object ives ;  

- inequi table  resource a l loca t ions  between upstream source areas  and 
downstream consumer populations; and 

- c o n f l i c t s  among current  GOM pol ic ies ,  regarding land ownership and 
resource use r i g h t s ,  and projec t  object ives.  

Although the  design e f f o r t  w i l l  seek t o  resolve as many of these outstanding 
i s sues  as possible,  severa l  of these  top ics  w i l l  probably remain the  subject  
of more de ta i l ed  research during implementation. 

Economic Considerations 

Successful watershed management programs r e s u l t  i n  on-site and o f f - s i t e  
economic benef i t s .  On-site benef i t s  accrue t o  upstream populations adopting 
and implementing watershed management pract ices .  Indeed, such p rac t i ces  would 
not be adopted were it not i n  the  best  f i n a n c i a l  i n t e r e s t  of upstream 
populations, Off-site benef i t s  der ive  from the  economic value of lower 
sediment loads i n  dowpstreaus water courses and t h e  consequent benef i t  of 
increased dam storage capacity and a v a i l a b i l i t y  of g rea te r  volumes of s tored 
water f o r  r e lease  f o r  i r r i g a t i o n ,  power generatzon, and municipal and 
i n d u s t r i a l  uses. 

On-site economic benef i t s  are two-f old. First, successful  watershed 
management, by ha l t ing  s o i l  l o s s ,  helps t o  insure  t h a t  the  resource base f o r  
cu l t iva ted  agr icu l tu re  and rangeland l ives tock  is conserved f o r  t h e  productive 
use of fu tu re  generations. Second, watershed management investments can 
provide higher f i n a n c i a l  and economic re tu rns  t o  farmers and herdsmen than 
current  farming and range pract ices .  Preliminary es t imates  of t h e  economic 
c o s t s  and benef i t s  of a va r ie ty  of possible erosion con t ro l  measures have been 
determined under var iaus  World Bank pro jec t s  i n  Morocco. These include tree 
plant ings  i n  associa t fon with improved perennial  forage grasses,  e.g., acacia  
with agropyron, o l ives  on rock t e r r a c e s  with an underplanting of perennial  
forage grass,  f o r e s t  p lanta t ions ,  e.g., of Canary Is land o r  Maritime Pine, 
control led  grazing, and other  combinations. Benefi ts  of these  p rac t i ces  
der ive  from e i t h e r  the  increased biomass ava i l ab le  as forage f o r  l ives tock  o r  
t h e  value of acacia and pines i n  terms of timber and firewood, o r  o l i v e s  i n  
terms of ed ib le  o i l .  The a v a i l a b i l i t y  of add i t iona l  forage reduces expenses 
f o r  supplemental barley feedings and can contr ibute ,  together with animal 
hea l th  improvement, t o  higher animal productivi ty i n  terms of milk and meat 
production. 



Preliminary economic appraisals of a variety of watershed managment practices 
were developed for the recent watershed management assessment. Data on costs 
for individual watershed management practices and on yields and the resulting 
value of benefits were drawn primarily from existing forestry and watershed 
management projects being implemented in Morocco. Labor cost data was 
converted from market prices to economic shadow prices, assuming that the 
opportunity cost of unskilled labor was 80% of its market price. The economic 
rates of return, based solely on on-site benefits, were estimated as shown in 
Attachment 3 to this document. 

Off-site economic benefits derive from the reduction in erosion realized by 
each watershed management intervention. These were estimated in the watershed 
management assessment as ranging from a low of 4 tons per hectare per year for 
controlled grazing to a high of 250 tons per hectare per year for gully 
stabilization. The resulting reduction in the rate of siltation of downstream 
reservoirs has a direct economic benefit in that storage capacity that would 
otherwise be lost due to siltation is conserved. The economic value of such 
storage capacity can be estimated in terms of the hydro-electricity and 
agricultural, or municipal and industrial water production maintained by the 
availability of that storage capacity. Based on irrigation and municipal 
water project data, as well as estimates of the marginal cost of thermal power 
generation, the assessment very tentatively estimated the value of conserving 
one cubic meter of water storage capacity as follows: 

Estimated Economic Value of Storage Capacity 
(DH per cubic meter) 

Irrigation Water DH 0.81 
or 
Municipal Water DH 0.79 
Hydro-electricity DH 0.05 - DH 0.07 
TOTAL DH 0.84 - DH 0.88 

For the purposes of economic analysis the value of storage capacity was 
estimated roughly at DH 1.00 per cubic meter to take into account not only 
water and hydro-electric benefits but also less easily quantifiable benefits 
stemming from reduced levels of sedimentation; notably, lower operations costs 
for municipal water treatment, lower irrigation canal maintenance costs, and 
lower turbine maintenance and replacement costs. 

Based on the estimates of costs and benefits outlined above, benefit-cost 
ratios were developed for each watershed management measure. nese results 
are shown in Attachment 3. In summary, at a 15% discount rate, six of the 
eight watershed management practices were found to have an economic 
benefit-cost ratio exceeding one, when both on-site and off-site benefits are 
considered. Again at a 15% discount rate, a specific target area program of 
interventions was evaluated and shown to have a benefit-cost ratio of 1.5. 
This computation is also shown in the Attachment 3. Based on these 
preliminary appraisals, a watershed management project In Morocco can be 
judged as economically feasible. 



Although posi t ive ,  these  r e s u l t s  should be considered conservative es t imates  
of the  p o t e n t i a l  economic a t t r ac t iveness  of t h i s  projec t  f o r  t h e  following 
reasons : 

- The erosion control  benef i t s  included i n  t h i s  analys is  assumed using 
only s l i g h t l y  modified versions of ex i s t ing  conservation techniques cur ren t ly  
employed throughout much of Morocco. Thus, the  r e s u l t s  do not accurately 
r e f l e c t  t h e  s ign i f i can t  p o t e n t i a l  increases  i n  ef fec t iveness  and economy 
obtainable through the  development and demonstration of improved erosion 
con t ro l  measures s t r a t e g i c a l l y  applied i n  optimal land use s i tua t ions .  

- The analys is  focused on t h e  benef i t s  obtainable through the  use of 
improved watershed management p rac t i ces  i n  t a r g e t  areas, such as s o i l  and 
water conservation, range management, agro-forestry and a f f o r e s t a t i o n  
improvements. It did not,  therefore ,  f u l l y  account f o r  the  s u b s t a n t i a l  
benef i t s  achievable from Increased a g r i c u l t u r a l  crop y ie lds  in upstream 
areas.  In one recent  t r i a l  e f f o r t ,  Azi la l  a g r i c u l t u r a l  s t a f f  demonstrated 
t h a t  y ie ld  increases of two t o  f i v e  times present  l e v e l s  a r e  achievable f o r  a 
va r ie ty  of popular l o c a l  crops i f  t h e  appropriate inputs  are applied under t h e  
r i g h t  conditions. 

- Certain add i t iona l  "non-monetary" benef i t s  derivable from such a 
p ro jec t  were a l s o  not included i n  t h e  cost-benefit  ca lcula t ions .  These would 
include increased environmental protec t ion o r  reduced resource degradation and 
t h e  conservation of b io logical  d ive r s i ty ,  reduction of rural-to-urban 
migration, and various improvements in s o c i a l  equi ty  not readi ly  quant i f iable .  

- Final ly ,  the  assessment d id  not take i n t o  account t h e  s i g n i f i c a n t  
p o t e n t i a l  add i t iona l  na t ional  benef i t s  stemming from the  e f f e c t i v e  appl ica t ion 
of projec t  demonstration program r e s u l t s  t o  o the r  watershed a reas  of Morocco. 
With some 40 major dams ex i s t ing  o r  planned throughout Morocco, such 
r e p l i c a t i v e  projec t  benef i t s  could prove t o  be t h e  most s ign i f i can t  economic 
contr ibut ion of the  project .  

Certain o ther  important economic implicat ions r e s u l t  from the  se lec t ion  of 
A z i l a l  Province a s  the  projec t  t a r g e t  site. This region was se lec ted  through 
a de ta i l ed  Mission ana lys i s  of a l l  p o t e n t i a l  projec t  sites i n  Morocco, based 
on a comprehensive set of technical ,  administrat ive,  agro-ecological and 
socio-economic criteria applied t o  current  USAID and GOM s t r a t e g i c  program 
p r i o r i t i e s  and object ives.  The economic s igni f icance  of this site s e l e c t i o n  
process is  two-fold. 

F i r s t ,  the  projec t  w i l l  be ab le  t o  benef i t  g rea t ly  from t h e  s i g n i f i c a n t  amount 
of data  co l l ec t ion  already completed on this region. The d e t a i l e d  soc ia l ,  
technical ,  economic and o the r  data  embodied i n  the  recently-completed, 
two-year , f our-volume, UNDP/FAO study e n t i t l e d  "Management and Development of 
the  Centra l  High At las  Mountain Zones of Morocco" should s i g n i f i c a n t l y  
f a c i l i t a t e  i n i t i a l  projec t  planning e f f o r t s  and reduce t h e  c o s t s  required f o r  
subsequent project-funded studies.  

The second noteworthy d i s t i n c t i o n  of t h i s  province r e s u l t s  from t h e  f a c t  t h a t  
it  contains t h e  majori ty of the  watersheds of th ree  major Moroccan dam 



systems- This s i t u a t i o n  af fords  t h e  opportunity f o r  t h e  projec t  t o  explore a 
range of possible in tervent ion options, including work on an  individual  
watershed o r  some s t r a t e g i c  combination of any two o r  a l l  th ree  p o t e n t i a l  
watershed sites (see Attachment 4 f igures ) .  While the  ul t imate decision w i l l  
of necess i ty  be based on a combination of soc ia l ,  administrat ive,  l o g i s t i c a l  
and other  considerat ions,  economic considerat ions a r e  expected t o  be of 
paramount concern. This unique physical  opportunity w i l l  allow the  p ro jec t  
design e f f o r t  t o  pursue a s t r a t e g i c ,  least-cost  approach t o  t a r g e t  a rea  
se lec t ion ,  thereby ensuring t h e  maximum p o t e n t i a l  f o r  t h e  e f f i c i e n t  and 
cost-effect ive appl ica t ion of A.1-D. and GOM resources- 

The fundamental p ro jec t  s t r a tegy  is t o  demonstrate improved land use  
management p rac t i ces  i n  l imited,  key provincia l  watershed areas.  Thus, t h e  
projec t  w i l l  not attempt an  in tens ive  coverage of provincia l  areas requir ing 
treatment. Recent GOM est imates,  based upon current  Moroccan p rac t i ces  and 
cos t s ,  ind ica te  t h a t  approximately $150 mil l ion  equivalent  would be required 
t o  meet about 20% of ex i s t ing  provincial  treatment requirements. These 
f igures  serve t o  underscore the  demonstrative approach being pursued under 
t h i s  project .  Pos i t ive  r e s u l t s  gained i n  t h i s  e f f o r t  can than be rep l i ca ted  
with add i t iona l  resources within o ther  provincia l  areas and i n  o ther  watershed 
regions of the  country. 

C. Relevant Experience With Similar  Projec ts  

1. Country-Specific Experience - This projec t  is t h e  USAID's f i r s t  
d i r e c t  endeavor i n  improved watershed management i n  Morocco. This lack of 
p r i o r  experience was a major reason f o r  t h e  USAID-financed assessment of t h i s  
subject  conducted i n  Apr i l  1989. A s  described above, the  assessment r e s u l t s  
have provided t h e  Mission with an excel lent ,  up-to-date overview of t h e  
current  s t a t u s  of na t iona l  e f f o r t s  in t h i s  sec tor ,  emphasizing the  technical ,  
economic and s o c i a l  development perspectives. 

Another important da ta  source is the  recent ly  completed, two-volume UNDP/FAO 
Preparat ion Report f o r  the  World Bank's Second Forestry Project .  Although 
broader i n  scope, much of the  information contained i n  t h i s  work has been and 
w i l l  continue t o  be d i r e c t l y  applicable t o  t h i s  USAID design e f f o r t .  

A t h i r d  source are the  proceedings of the  Moroccan watershed management 
conference held i n  January 1988. These volumes provide valuable i n s i g h t s  
regarding Moroccan v i e w s  and perspectives on t h i s  subject .  

In addit ion,  a g rea t  deal  of valuable t a r g e t  area-specif ic  information has  
been obtained under the  USAID's Winter Snowpack Augmentation Projec t  (No. 
608-0190), including: (1) an extensive h i s t o r i c a l  record of regional  
p rec ip i t a t ion ;  (2) a n  adapted computer simulation model f o r  predic t ing the  
downstream use a l loca t ions  of Azilal-source water supplies,  i.e., RIVER model; 
(3) a n  i n i t i a l  methodology and an lays i s  f o r  computing t h e  downstream economic 
benef i t s  r e su l t ing  from increased provincia l  water suppl ies ;  and (4) an 
es tabl ished province-wide p rec ip i t a t ion  monitoring network. A l l  of these  
outputs  should prove most useful  i n  conducting t h e  p ro jec t ' s  erosion c o n t r o l  
research and evaluation program. 



Final ly  and, perhaps, most importantly f o r  projec t  purposes, is t h e  wealth of 
t a r g e t  s i t e - spec i f i c  information avai lable  i n  the  aforementioned "Azilal  
Report". The s i g n i f i c a n t  informational head-start t h a t  this work af fords  
ensuing projec t  design e f f o r t s  cannot be over-estimated. 

Project  design w i l l  a l s o  benef i t  from o ther  sources of information, including 
the  following: 

- USAID's s u b s t a n t i a l  a s s i s t ance  over the  years t o  Morocco's key 
a g r i c u l t u r a l  research and education i n s t i t u t i o n s  under t h e  Agronomic I n s t i t u t e  
(No. 608-0160) and Dryland Applied Agricul tura l  Research (No. 608-0136) 
Projec ts  w i l l  g rea t ly  f a c i l i t a t e  the  design and implementation of t h e  
p r o j e c t ' s  applied a g r i c u l t u r a l  research and demonstration program, as wel l  as 
t h e  e f f e c t i v e  dissemination of pos i t ive  program results. 

- t h e  ongoing f e a s i b i l i t y  and design work f o r  the  upstream components 
of t h e  USAIDvs Supplemental I r r i g a t i o n  Project  (No. 608-0197) should provide 
excel lent ,  add i t iona l ,  first-hand i n s i g h t s  i n t o  current  Moroccan approaches t o  
watershed protec t ion f o r  downstream dam systems. 

- USAID's s u b s t a n t i a l  contr ibutions over the  years t o  watershed 
management-related works through d i r e c t  PL 480 T i t l e  I and I1 l o c a l  currency 
inputs ,  and, i n d i r e c t l y  through various ongoing World Food Program in-country 
a c t i v i t i e s ,  a l s o  provide valuable information. 

- The Mission's long-term and c lose  working re la t ionsh ip  with MARA and 
other  l o c a l  a g r i c u l t u r a l  research and educational  s t a f f  under many d i f f e r e n t  
b i l a t e r a l  p ro jec t s  w i l l  a l s o  g rea t ly  f a c i l i t a t e  the successful  design and 
implementation of this projec t .  

2. World-Wide Experience - In preparat ion f o r  this design e f f o r t ,  
the  Mission has requested and received, with PPcICDIE ass is tance ,  a 
comprehensive l i t e r a t u r e  search concerning world-wide e f f o r t s  t o  d a t e  in 
watershed management. The r e s u l t s  of this search, covering some 250 Agency, 
USDA, contrac tor  and other  source information and evaluation documents, is 
cur ren t ly  being reviewed and d i s t i l l e d  by t h e  Mission. Pa r t i cu la r  emphasis i s  
being placed i n  t h i s  e f f o r t  on examples of successful  projec t  design and 
"lessons learned" evaluation information. 

A bibliography of key reference documents f o r  t h e  design of this projec t  is 
provided i n  Attachment 7 t o  this PID. 

D. Proposed Grantee and Implementing Agency 

The key GOM implementing agency w i l l  be t h e  Ministry of Agriculture and 
Agrarian Reform (MARA). MARA is  the main GOM a g r i c u l t u r a l  development agency, 
with overa l l  r e spons ib i l i ty  f o r  t h e  nation's  a g r i c u l t u r a l  crop and l ives tock  
production, research and extension programs i n  both dryland and i r r i g a t e d  
areas. In addi t ion ,  MARA's Waters and Forests  Directora te  is responsible f o r  
t h e  management and conservation of the  na t iona l  f o r e s t s ,  freshwater f i s h e r i e s ,  
and s o i l  and water resources, and much of the  nat ion 's  w i l d l i f e  s i t u a t e d  i n  a 
network of some 16 e x i s t i n g  protected areas, i.e., parks, reserves,  
sanctuar ies  and hunting preserves. 



At the provincial level, MARA programs are implemented through "Directions 
Provinciales de 1'AgricultureW (DPAs) in dryland areas, and "Offices Rggionaux 
de Mise en Valeur" (ORMVAs) in irrigated areas. As Azilal Province is 
primarily a dryland production area, the key implementing agency for this 
project will be the Azilal DPA. Contacts with Azilal DPA staff indicate a 
capable and dedicated cadre of experienced technicians; however, some 
additional staff will be required to implement all planned project activities 
within the 7-year timeframe. As mentioned above, recent discussions with the 
Minister indicate the Ministry's full support of the project's goal and 
purpose, and its willingness to undertake whatever measures are necessary to 
ensure that the project is successfully implemented and placed on a 
sustainable basis. 

Other important national agricultural research, extension and education 
institutions in Morocco include the National Agricultural Research Institute 
(INRA) located in Settat, the "Ecole Nationale d'AgricultureW (ENA) in Meknes, 
the "Institut National Agronomique et Vgtgrinaire Hassan 11" (INAV) in Rabat, 
and the "Ecole Nationale Forestisre d'hggnieurs" (ENFI) at SalG. The 
respective roles of each of these various organizations in assisting in the 
implementation of the project's research and demonstration program will be 
carefully examined during project development to determine the most 
appropriate and cost-effective means of achieving the project purpose. 

Finally, certain financial and technical support will also be required from 
the Ministries of Public Works and Public Health, and from the local 
government authorities and tribal organizations, to successfully implement the 
project's community improvement and watershed-demonstration programs. Their 
roles and responsibilities in the project will be clearly defined during the 
course of project design. 

AID Support Requirements and Capability 

The USAID's Office of Energy and Natural Resources will be responsible for the 
design of this project. Following dissolution of the ENR Office in June 1990, 
USAID's Office of Agriculture will assume responsibility for the 
implementation and monitoring of this project. By the onset of 
implementation, this office will consist of 5 USDH and 2 FSN full-time 
professional staff and 1 U.S. PSC. Sufficient office resources are thus 
available to provide for one full-time USDH manager for this project, assisted 
by FSN professional and clerical staff as required. Additional implementation 
support will also be available through the services of the USAl3's Offices of 
Financial Management and Project Development and Private Enterprise, and a 
Regional Contracting Officer and Legal Advisor, both of whom are based at 
USAID Morocco. Accordingly, existing Mission staff resources are fully 
capable of meeting the support requirements of this project. To ensure that 
this is the case, the project will be designed to place the maximum 
administrative responsibility possible on the technical assistance advisory 
team, while still maintaining the necessary level of Agency implementation 
oversight and accountability. 



Estimated Costs and Methods of Financing 

The total estimated A.I.D. project cost is $25 million of Economic Support 
Funds over the 7-year timeframe. A illustrative budget breakdown of these 
costs is presented below, providing preliminary estimates of general types and 
magnitudes of the planned project components: 

Items - 

Technical Services 
Training 
Research and Demonstration 
Equipment 

Research and Nursery 
Facilities 

Watershed Demonstration 
Recurrent Costs 
Audit and Evaluation 
Contingency 

Total Project Costs 

Magnitude/~ource 
($000 ' s) 

AID - GOM - Total 

A.I.D. costs will generally be for the inputs and activities described in 
Section 1II.D. above. GOM project contributions, estimated at a total $21 
million equivalent or 46% of total project costs, will be for GOM counterpart 
salary and support costs; participant trainees' international travel expenses 
and in-country training support costs; miscellaneous equipment, materials and 
supplies; the majority of the facilities upgrading costs; approximately half 
of the watershed demonstration program costs; recurrent costs for additional 
staff and facilities operations and maintenance requirements; and, a 10% 
contingency factor. 

Major funding issues to be resolved during the ensuing project design effort 
include : 

- the potential role of farmer compensation schemes in promoting 
adoption of the project's demonstration program results; 

- the respective financial responsibilities of the government and 
project beneficiaries in the provision of the required watershed demonstration 
inputs ; 

- the extent and type of inputs to be provided through complementary 
GOM and other donor activities and programs; and 

- the capability of the various GOM agencies to adequately meet their 
respective investment and recurrent cost contributions to the project, given 
already programmed commitments to other host country and donor activities. 



G. Design Strategy 

The mult i-discipl inary nature of the  projec t  requires  a s imi la r  design 
e f f o r t .  Accordingly, projec t  design ass i s t ance  will be secured f o r  the  a reas  
of watershed management planning, mountain agronomy, Uvestock and range 
management, s o i l  and water conservation, a g r i c u l t u r a l  economics, f o r e s t r y  and 
s o c i a l  anthropology. Current Mission plans envisage a mixed expa t r i a te  and 
Moroccan design e f f o r t  contracted through a n  Agency I Q C  and other  appropr ia te  
sources. $150,000 of PD+S funds have been requested f o r  the  provision of 
these  services .  

The r e l a t i v e l y  l a r g e  amount of avai lable ,  up-to-date country and t a r g e t  
area-specif ic  information w i l l  a f ford  the  design team maximum opportunity t o  
devote t h e i r  f u l l  a t t e n t i o n  t o  substantive design i s sues  r a t h e r  than t o  
data-gathering a c t i v i t i e s .  Key i s sues  i n  t h i s  regard would include t h e  
ana lys i s  and recommendation of possible t a r g e t  area  treatment options (see 
Attachment 4 ) ;  the  watershed and a g r i c u l t u r a l  improvement research and 
demonstration program framework; preferred mechanisms f o r  addressing 

'outstanding projec t  s o c i a l  i s sues ;  and the respective r o l e s ,  r e s p o n s i b i l i t i e s  
and f i n a n c i a l  contr ibutions of the  various l o c a l  benef ic iar ies  and GOM and 
other  agencies pa r t i c ipa t ing  i n  the  projec t .  

The projec t  development schedule is  as follows: 

- PID Approval November 1989 
- PP Design Contract December 1989 - In-Country Design Assistance ~ a n u a r y / ~ e b r u a r y  1990 
- PP Preparation March/April 1990 
- PP Authorization May 1990 
- B i l a t e r a l  Projec t  June 1990 

Agreement 

H. Recommended Environmental Threshold Decision 

A l l  of the  p ro jec t ' s  inputs  and outputs are being ca re fu l ly  designed t o  
promote the  attainment of its improved watershed resources management 
object ives .  Accordingly, pursuant t o  Section 216.3(a) ( 2 )  ( i i i )  of t h e  Agency - -  - 

~nGironmenta1 Procedures, a negative environmental threshold determination is 
recommended f o r  t h i s  projec t  based on the  f a c t  that it w i l l  result i n  a 
s i g n i f i c a n t  pos i t ive  e f f e c t  on the  na tu ra l  and human environment. The I n i t i a l  
~ n k r o n m e n t a i  Examination, included as Attachment 5 t o  t h i s  PID, provides a 
genera l  descr ip t ion of the  major environmental c h a r a c t e r i s t i c s  of the  A z i l a l  
Province p ro jec t  t a r g e t  area  which f u l l y  supports this recommended threshold 
decision.  

I. A I D  Policy I s sues  

1. Outstanding Policy I s sues  - Outstanding socio-economic and 
f i n a n c i a l  projec t  design i s sues  have been i d e n t i f i e d  i n  the  preceding, 
re levant  sec t ions  of this document. The following add i t iona l  i s sue  is 
presented f o r  A I D  Washington's consideration: 



a. Duration of the  A.I.D. In tervent ion - While the  Mission has 
proposed a seven year p ro jec t ,  we f u l l y  recognize t h a t  a t t a i n i n g  goal-level 
impact w i l l  require  many more years. Our assessment is t h a t  the  GOM i s  
prepared t o  make s u b s t a h t i a l  cbmmitments of i t s  human and f i n a n c i a l  resources 
t o  the  proposed in tervent ion i n  A z i l a l  Province. Y e t ,  it remains very much t o  
be seen what exact ly  w i l l  be the  proven wisdom from t h e  Azilal experience 
seven years hence. The Mission makes these  comments i n  t h e  s p i r i t  of dialogue 
with t h e  ANE Bureau about both t h e  importance of t h e  p ro jec t  i n  t h e  Moroccan 
context and the  p robab i l i ty  t h a t  t h i s  seven year first e f f o r t  w i l l  not be 
enough. 

2. Waivers - The authorized p ro jec t  A I D  Geographic Code f o r  t h e  
Source and Origin of e l i g i b l e  goods and se rv ices  w i l l  be Code 000, i.e., U.S. 
only, and Morocco. It i s  ant ic ipated  t h a t  approximately $150,000 of 
U.S.-financed contrac tor  vehic le  support w i l l  need t o  be procured from Code 
935 countr ies ,  i.e., Special  Free World, f o r  in-country spare p a r t s  and 
maintenance considerat ions.  A formal waiver request  f o r  t h i s  procurement w i l l  
be provided f o r  A I D / W  approval p r i o r  t o  p ro jec t  authorizat ion.  
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P R O J E C T  D E S I G N  S U M M A R Y  
L O G I C A L  F R A H E w o R K  

Pro jec t  T i t l e  and Number:  High Atlas  Watershed, No. 608-0201 

NIIRRd.TIVE SUMHARY OBJECTIVELY VERIFABLE W S  OF VERIFICATION fMPORTA!?T &SUMPTIONS 
INDICATORS 

Meaeures of Goal Arhlevement 
Research results 

management i n  Horoccan conservation and reduced 
COM e f f e c t i v e l y  a p p l i e s  projec 
r e s u l t s  t o  a d d i t i o n a l  

wat&sheds f o r  improved defores ta t ion  i n  watershed watershed regions of Morocco 
e f f ic iency ,  p roduc t iv i ty  regions of Horocco Evaluation Reports 
and s u s t a i n a b i l i t y  of 
downstream i n f r a s t r u c t u r e  Increaeed sus ta inab le  GDH a g r i c u l t u r a l ,  f o r e s t r y  
l n n s t m e n t e  a g r i c u l t u r a l  product ivi ty  i n  and water rupply r t a t i s t i c s  

mountainous regions of  
Morocco 

Improved economic p e r f o ~ n c e  
of downstream dams and 
r e s t  m i r e  and associated 
i r r i g a t i o n ,  hydro-power and 
domestic u a t e r  rupply oyatemn 

-nstrate 
End-of-Project S ta tus  
Strengthened regional  capa- 

and disseminate improved c i t y  f o r  in tegra ted  land use 
rnterehed menagement planning and ranagement 
p rac t ices  i n  t h e  High Project  reeearch r e s u l t 8  
Atlae Wountains Improved r o i l  and water 

conservation techniques 

Evaluation r e p o r t s  

Improved, aus ta taab le  
mountain agr icu l tu re  
techniques and r y 8 t t m  

Improved w c h n i u a s  
f o r  promoting enhanced 
community involvement 
i n  rus t s inab le  n a t u r a l  
re.ourCes MnagUICnt 
and ure. 

Project  monitoring repor t s  

Technical and mocio-economic 
studies 
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P R O J E C T  L O G I C A L  P R A H E W O R K ( c o n t . )  

Outputs Hagnitude of Outputs 
Pro jec t  f i l e s  Tfming and q u a l i t y  of inputs  t o  

Watershed resource/land use r i s c .  watershed land use spec i f ica t ions  
management plans ranagemeat plans and llonitoring r e p o r t s  

guidel ine8 completed Rela t ive ly  normal reg iona l  
S o i l  and water conservation misc. t echnica l  and socio- cl imate a d  r a i n f a l l  
and appl ied mountain economic s t u d i e s  completed throughout I l f e - o f - p m j e c t  
a g r i c u l t u r e  sesearch reeearch facilities T r i p  r e p o r t s  
program r e s u l t s  es tab l i shed  with adequate 

equipment and t r a i n e d  s t a f f  h a l u a t i o n  repor t s  . - ha. of t r e e  nurse- 
r i e s  es tab l i shed  at- Provincidl/PlbRA 

Completed s o i l  and water f a c i l i t i e s  r e p o r t s  
conservation and agr icu l -  ha. of completed 
t u r a l  demonstration b io log ica l  erosion c o n t r o l  Contractor repor t s  
programs m r k s  - l i n .  f e e t  (m) of COW 

p le ted  physical  erosion 
c o n t r o l  s t r u c t u r e s  

Strengthened l o c a l  resource ha. of r e f o r e s t a t i o n  works 
management capac i ty  - ha. of completed land use 

surveys 
Improvcd l o c a l  cornunity ha. of a g r i c u l t u r a l  
ee rv lces  demonstration works - l i l e s  ( b e )  of roads 
Increased r t a f f  understan- conatrocted 
ding of the  8ocio-econo- d s c .  cornunity lmpmvewnts  
mic c o n s t r a i n t s  t o  improved (e.g., potable  water ruppl ies ,  
n a t u r a l  resource m n a g e w n t /  e tc . )  
use among l o c a l  user  groups - t r a ined  and educated l o c a l  s t a f f  
Increased appreciat ion and cornunity p a r t i c i p a n t s  
umng l o c a l  user  groups of 
t h e  need f o r  and long-term 
benef i t s  associated with 
eus ta inab le  n a t u r a l  resour- 
c e s  ranagemeat /use 

Inputs  Magnitude/Source of 
Inputs  (S000's) 

A I D  Total - Roject zrcords and repor t s  GO!+ budgets 
forthcominn as Dlanned 

Technical Setvlcea 8,000 2,500 10,500 COH budgeto 
R a i n i n g  600 200 800 
Btsearch a d  Demonstration 1.500 2,000 3,500 Pro jec t  a u d i t ~ / c n l u r t i o n s  

Equipment 
Research &nd Nursery 2,000 3,000 5,000 

F a c i l i t i e s  
Water~hed Demonetration 10,000 10,000 20,000 
Recurrent Costs - 1,400 1,400 
Audit and Evaluation 600 - 600 
Contingency 2,300 1,900 4,200 

To-1 R o j e c t  Costs  25,000 21,000 46,000 
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Target Area Maps 
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Prelirinary Economic Analysis S-ry* 

Banking of the economic efficiency of erosion control 
v a s u r e s  using the benefit-co6t rat io .  In  Dh. ($1.0 U.S. = 8.75 Dhs.1 

Da-Site Off-Site On-Site Economic 
Benefits Benefits B/c Ratio Rate of Return ( X )  

Cost8 10% 15% 10% 152 10% 15% - - -7 - -- 
Contmlhd (~razing 405 709 458 

405 709 458 330 166 2.56 1.54 10.4 

Plant &acia with 3425 2652 965 
Agropyron 3080 2652 965 13370 6760 5.20 2.51 4.1 

Plant Acacia only 3900 2809 1715 
barvest f i remod 3510 2809 1715 10696 5408 3.85 2.03 7.9 

Olive t rees  v i t h  5100 10748 4824 
a forage crop 4710 10748 4824 3086 1560 2.94 1.36 15.2 

Plant Acacia 3900 1401 849 
cyanophylla only 3510 1401 849 10696 5408 3.45 1.78 2.0 

Olive t rees  v l th  5100 8503 3802 
barley f o r  10 yrs. 4710 8503 3802 2168 1248 2.33 1.07 13.5 

Canary Island pine 6000 6455 2307 
5400 12523 4476 0 0 2.32 0.83 14.0 

b r i t h e  pine 6000 2538 781 
5410 4923 1515 0 0 0.91 0.28 9.6 

Note: Thc top number of each pair  i n  the financial 
cost o r  benefit. The bottom number is the economic 
cost o r  benefit. 

-- 

Summary of costs and benefits f o r  a hypothetical watershed u n a g u c n t  project. 

Ilca6ure 

Ruit- t ree planting 
Gully - bio. 
Gully - phys. 
Badland rertoration 
Controlled grazing 
Pasture improvement 
Reforeatation 

Area 
Treated 
( in  h.) - 

7900 
200 
20 

7900 
7900 
7900 
1000 - 

32820 

Fin. 
C o s t / b  
(in Dh) - 

5100 
3900 

500000 
3900 

0 
800 

6000 

Econ. 
C o d h  
( in  Dh) - 

4710 
3510 

450000 
3510 

0 
7 20 

5400 

Total Total 
Pin. Econ. On-Site Off-Site Total 
Cost Cost Benefits Benefits Benefits 

('000Dh) ('OWDh) per h. per h. ('OOODh) ---- - 
40290 37209 4824 1248 47967 

780 702 1 7 U  10400 2423 
10000 9000 0 1902 38 
30810 27729 1715 5408 56272 

0 0 458 166 5930 
6320 5688 1015 832 14591 
6000 WOO 4476 0 4476 -- 

94200 85728 130697 

D/C h t i o  - 1.52 e 15% discount l r t e  
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INITIAL ENVIRONMENTBL EXBMINATIOFI 

I. INTRODUCTION 

The projec t  is  fundamentally an improved na tu ra l  resources management 
i n i t i a t i v e .  All of the  p ro jec t ' s  inputs  and outputs a r e  being ca re fu l ly  
designed t o  promote the  attainment of i t s  primary improved watershed resources 
management object ives.  Accordingly, pursuant the  Section 216,3(a)(2)( i i i )  of 
t h e  Agency Environmental hocedures  , a negative environmental threshold 
determination is recommended f o r  this projec t  based on t h e  f a c t  t h a t  it w i l l  
r e s u l t  i n  a s i g n i f i c a n t  pos i t ive  e f f e c t  on the  n a t u r a l  and human environment. 
The information provided i n  t h e  following sect ions  of t h i s  I.E*E. f u l l y  
supports and j u s t i f i e s  t h i s  recommended threshold decision. 

11. ENVIRONMENTAL CHBBBCTEBISTICS OF AZILAL PROVINCE 

A. General S i tua t ion  

Az i la l  Province is s i t u a t e d  on a north-south a x i s  along the  c e n t r a l  High At las  
Mountains of Morocco (see Attachment 2 map). It encompasses an approximately 
200 km. long sect ion of the  western face  of the  At las  chain, extending from 
t h e  Tadla Pla ins  and t h e  Haouz Plateau t o  the  c r e s t  of t h e  A t l a s  Mountains' 
divide. The t o t a l  provincia l  a rea  measures about 1 mil l ion  ha. Some 60% of 
t h i s  t o t a l  a r e a  is above 1,000 m. i n  a l t i t u d e ,  and 60% of t h i s  l a t t e r  area  i s  
above 1,500 m. i n  a l t i t u d e ,  Due t o  i ts  mountainous locat ion,  the  general  
topography is extremely rough and var iable ,  characterized by massif 
formations, s teep slopes and abrupt plateaus. There are three major sync l ina l  
depressions dominating the  provincia l  topography, corresponding t o  t h e  
drainage basins of the three  major e x i s t i n g  r i v e r s  -- t h e  Oueds E l  Abid, 
Lakhdar and Tessaout (see Attachment 2 f igure) .  The Oued E l  Abid watershed 
extends over most of the  northern hal f  of the  provincial  area ,  covering some 
7,840 Km2. This watershed is the  p r inc ipa l  source of water supplied t o  t h e  
Bin E l  Ouidane dam and reservoir  system. The Oued Lakhdar watershed dra ins  an 
a rea  of 1,825 km2, o r  approximately 27% of the  south-central provincia l  area.  
This watershed is  the  source of water supplied t o  t h e  recent ly  completed 
Hassan I dam and reservoir  system. The t h i r d  major watershed, t h a t  of t h e  
Oued Tessaout, covers an approximate 1,465 km2 a r e a  along the  extreme 
southwestern port ion of the  province. It suppl ies  water f o r  the  Moulay 
Youssef dam and reservoir  system. 

B. Climate and P r e c i ~ i t a t i o n  

I n  general ,  the  A z i l a l  cl imate is mediterranean with strong oceanic and 
orographic influences. Mean annual temperatures range between 12.7 and 19.1 
degrees Centrigade, with extreme var ia t ions  l a rge ly  as a function of 
a l t i t u d e .  Winter durat ion v a r i e s  between 3 and 7 months, with f r o s t  poss ib le  
f o r  up t o  6 months per year at a l t i t u d e s  s c e e d i n g  1,500 m. 

P rec ip i t a t ion  is concentrated during t h e  Autumn and Winter months, i.e., from 
September t o  May, averaging 50 t o  70 days per year. Provincia l  r a i n f a l l  
v a r i e s  between 300 and 1,000 mm. per year, depending upon locat ion,  a l t i t u d e  



and annual c l imat ic  v a r i a b i l i t y .  In addit ion,  a port ion of t h e  p rec ip i t a t ion  
f a l l s  as snow, r e s u l t i n g  i n  at l e a s t  one snowfall per year between 1,000 and 
1,500 m. a l t i t u d e ,  and 10-20 days of snow per year a t  a l t i t u d e s  exceeding 
1,500 m. 

C. Geomorphology and S o i l s  

In general ,  the ex i s t ing  provincia l  geology r e s u l t s  from the  following major 
formative periods: 

1- Primary - Cambrian s c h i s t s  and a l t e r n a t i n g  schist-sandstone formations. 
Permo-Triassic formations of red clays,  dolomites, gypsums and salts. 

2. Secondary - At the  start of the  A t l a s  Mountains* formation, J u r a s s i c  and 
Cretaceous formations of calcareous and marl-limestone marine deposits.  

3. Ter t i a ry  - This period marks the  formation of t h e  At las  Mountains, and t h e  
end of regional  marine inundations. 

4. Quaternary - Following completion of the  At las  chain formation, g l a c i a l  
and a l l u v i a l  t e r race  formations of sedimentary conglomerates and stony 
silts 

Provincia l  geomorphology can be sub-divided i n t o  the  following f i v e  general  
types of landforms: 

- pla ins  and piedmonts (8% of t o t a l  provincia l  area)  - h i l l y  a r e a s  (14.5% of t o t a l  a rea )  - intermediate s t r u c t u r a l  a reas  (e.g., eroded bassins,  plateaus,  high 
p la ins ,  etc. ;  22% of t o t a l  a rea )  - medium mountainous a reas  (500 -1 ,500 m. a l t i t u d e ;  29% of t o t a l  a rea )  - high mountainous a r e a s  (1,500 - 4,000 m- a l t i t u d e ;  26.5% of t o t a l  
area) 

Regional s o i l s  general ly consis t  of the  various geological  parent ma te r i a l s  
described above. S o i l  qual i ty ,  depth, permeability, content and s t a b i l i t y  
vary widely throughout the  province i n  accordance with l o c a l  parent mater ia l ,  
surface r e l i e f ,  a l t i t u d e ,  c l imat ic  exposure and prevai l ing  type and qua l i ty  of 
use. Overall,  it is estimated that some 55% of t h i s  region's  s o i l s  are 
unstable,  i .e. ,  highly suscept ib le  t o  erosion. The only ava i l ab le  information 
regarding a c t u a l  s o i l  erosion rates i n  t h i s  province are s o l i d s  t ranspor t  
measurements taken at each of t h e  th ree  ex i s t ing  dam sites and extrapolated 
over the  e n t i r e  respective watershed areas.  These f igures  are:  Bin E l  Ouidane 
(Oued E l  Abid) - 558 m3/km2/year; Hassan I (Oued Lakhdar) - 504 d/km2/year; 
and Moulay Youssef (Oued Tessaout ) - 1,013 m3/km2 /year. 

1. General - The predominant provincia l  land use is agr icul ture .  
Over 70% of t h e  t o t a l  provincial  a rea  is  cur ren t ly  under some degree of 
cu l t iva t ion .  Forested area  accounts f o r  the second major land use category, 



comprising some 22% of the  t o t a l  area. The remainder of the  province (7.5%) 
cons i s t s  l a rge ly  of na tu ra l  wildlands, e. g. , rangelands and mattorals ,  and 
unvegetated areas.  The major c h a r a c t e r i s t i c s  of each of these th ree  types of 
land use a r e  provided below. 

2- Agriculture - Provincial  ag r icu l tu re  e x i s t s  i n  extensive and 
in tens ive  v a r i e t i e s  of both i r r i g a t e d  and dryland cu l t iva t ions .  In addi t ion ,  
l ives tock  production plays an extremely important r o l e  i n  the  regional  
a g r i c u l t u r a l  economy. 

Dryland agr icu l tu re  predominates throughout the  region, accounting f o r  some 
75% of t o t a l  a g r i c u l t u r a l  holdings, Whereas o f f i c i a l  farm r e g i s t r a t i o n  
s t a t i s t i c s  ind ica te  a t o t a l  of 138,240 ha. of provincia l  dryland a g r i c u l t u r a l  
holdings, remote sensing est imates place t h i s  f igure  a t  207,900 ha. Thus, 
o f f i c i a l s  est imate t h a t  up t o  55,000 ha. of the  e x i s t i n g  dryland c u l t i v a t i o n  
i s  probably occuring i l l i c i t l y  i n  cleared f o r e s t  areas. Of t h e  42,500 farms 
e x i s t i n g  on t h i s  208,000 ha. t o t a l  dryland area ,  some 44% of these  holding a r e  
less than 5 ha. i n  s i z e ,  49% a r e  between 5 and 20 ha. i n  s i z e ,  and 7% a r e  
g r e a t e r  than 20 ha. i n  size.  The major crops grown on these lands include: 
cereals (64.5% of a rea ) ,  legumes (4.5%), forage crops (0.2%), a rbor icu l tu res  
(10.0%) and fa l low areas  (20.8%). Approximately 93% of the  dryland farmers 
c u l t i v a t e  barley,  35% c u l t i v a t e  wheat, 10% c u l t i v a t e  legumes, 13% c u l t i v a t e  
l ives tock  forage,  and 15% c u l t i v a t e  some type of arbor icul ture ,  typ ica l ly  
o l ives  o r  almonds. It is estimated t h a t  some type of double-cropping, 
genera l ly  a ce rea l  crop cu l t iva ted  simultaneously under an ex i s t ing  
a rbor icu l tu re ,  i s  pract iced on about 4% of this cu l t iva ted  area. 

I r r i g a t e d  agr icu l tu re  i s  practiced on some 22,500 ha. %is f igure  includes 
6,564 ha. which is a p a r t  of one l a r g e  i r r i g a t i o n  system located within t h e  
provincia l  boundaries on the  Tadla p la ins .   he remainder of this i r r i g a t e d  
area  cons i s t s  of 

Perimeter Size 

500 ha. 
500-100 ha. 
100-50 ha. 

50 ha. 

Totals  

some 260 d i f f e r e n t -  perimeters a l located  as follows : 
- 

I r r i g a t i o n  Period No. of I r r i g a t o r s  
Perennial Winter only 

ha. % t o t a l  ha. % t o t a l  

The major crops grown on these lands include cereals (52% of a rea ) ,  vegetables 
(8%), forage crops (9%) and a rbor icu l tu res  (41%). An average 80 Mm3 of water 
is  used i n  these  systems each year; however, a c t u a l  annual suppl ies  vary 
considerably according t o  climate. Of t h i s  t o t a l  i r r i g a t i o n  demand, some 45% 
of these water suppl ies  are captured through small o r  medium-sized concrete o r  
s tone diversions of surface supplies,  and 35% are provided by wells. The 
remaining 20% of this demand is  provided by damming surface water supplies.  



Livestock production represents  a major source of l o c a l  ag r icu l tu re  income, 
accounting f o r  some 28% of t o t a l  annual provincial  a g r i c u l t u r a l  revenues. 
Some 71% of al l  provincia l  farmers p rac t i ce  some type of l ives tock  
cu l t iva t ion .  Total  l ives tock  numbers include 517,475 goats ,  515,451 sheep and 
44,730 c a t t l e ;  and, therefore ,  small ruminants account f o r  about 75% of l o c a l  
l ives tock  production. The average herd s i z e  per c u l t i v a t o r  cons i s t s  of 14 
goats ,  12  sheep and 1 cow. I n  general ,  goats  predominate on farms less than 
20 ha. i n  s i z e  and sheep predominate on farms g rea te r  than 20 ha. Although 
a l l  types of combinations a r e  observed, the  number and species of animals 
general ly increases  with farm s i z e ,  with single-species holdings predominating 
on small farms. Modest amounts of av icu l tu re  and ap icu l tu re  are a l s o  
pract iced i n  this region. 

3. Forest Resources - The o f f i c i a l  estimate of t o t a l  provincia l  
f o r e s t  cover is  389,000 ha. This t o t a l  includes some 190,000 ha. 149%) of 
es tabl ished continous f o r e s t s ,  73,000 ha. (19%) of es tabl ished fragmented 
f o r e s t s ,  and 126,000 ha. (32%) of unsurveyed fragmented f o r e s t s .  Use of 
remote sensing data ,  however, r e s u l t s  i n  somewhat revised estimates; including 
57,000 ha. of dense f o r e s t s ,  118,000 ha. of medium-dense f o r e s t s  and 92,000 
ha. of l i g h t  cover fo res t s .  Major t r e e  species include Aleppo pine, Juniper 
and Holm oak (chCne -- ver t ) .  These species e x i s t  both i n  mixed, wild stands and 
i n  managed plantat ions.  Combination of t h i s  information permits the  following 
general  provincia l  f o r e s t  c l a s s i f i c a t i o n :  

- dense broadleaf f o r e s t s  55,000 ha. 
- l i g h t  broadleaf f o r e s t s  100,000 ha. 
- dense piny f o r e s t s  40,000 ha. 
- l i g h t  piny f o r e s t s  72,000 ha. 

Tota l  267,000 ha. 

Volumetric est imates ind ica te  t h a t  these  f o r e s t s  are capable of producing an  
average of 234,000 s t e r e s l y e a r  and U8,000 s te res lyea r  of broadleaf and pine 
wood products, respectively.  An overa l l  est imate of combined average annual 
y ie ld  i s  about 70 s t e r e s  per ha. of l i v i n g  fo res t .  

Current r e fo res ta t ion  e f f o r t s  cover no more than 5,000 ha. per year, 
Agr icul tura l  c lear ing accounts f o r  a net  l o s s  of some 3,000 - 5,000 ha. of 
provincia l  f o r e s t s  each year. 

4. Wildlands - Although est imates vary, vegetated wildlands, e.g., 
rangelands and mattorals ,  cover about 291,000 ha. of provincia l  t e r r i t o r y .  
These lands contr ibute  some 123 mi l l ion  forage u n i t s  per year, s a t i s f y i n g  
about 54% of t o t a l  provincia l  l ives tock  food requirements. Average annual 
productivi ty of these rangelands is 180 forage u n i t s  per hectare,  although 
productivi ty va r ies  widely throughout t h e  region according t o  cl imate,  
a c c e s s i b i l i t y ,  i n t e n s i t y  of use and type of vegetation. 

E. Water Resources 

As  mentioned above, A z i l a l  Province contains the  majori ty of 3 major 
watersheds -- t h e  Oueds E l  Abid, Lakhdar and Tessahout. Together, these  3 



bassins d ra in  a 12,250 km2 area ,  9,500 km2 of which is s i tua ted  within t h e  
provincia l  boundaries, eventually converging with the  Oued Oum E l  Rbia f a r t h e r  
downstream (see Attachment 2 f igure) .  The t o t a l  annual water flow i n t o  these  
systems averages 7,090 Mm3, some 40 percent of the  nat ion 's  t o t a l  estimated 
surface  water supplies,  consis t ing  of 4,312 Mm3 f o r  t h e  Oued E l  Abid, 1,826 
Mm3 f o r  the  Oued Lakhdar and 952 Mm3 f o r  the  Oued Tessaout. The average water 
y ie ld  r a t e  from these  reservoirs  measures 5.52 liters/second/km2 at  Bin E l  
Ouidane ( b e d  El Abid) , 5.38 l/s/km2 a t  Hassan I (Oued Lakhdar) and 7.4 
l/s/km2 at  Moulay Youssef (Oued Tessaout). Within the  province, some 411 
d i f f e r e n t  surf ace water sources have been iden t i f i ed ;  
sources a r e  believed t o  e x i s t .  With t h e  exception of 
operat ion f o r  domestic and i r r i g a t i o n  water supplies,  
t h e  extent  of provincia l  groundwater supplies.  

F. Wildlife Resources 

however, many add i t iona l  
t h e  w e l l s  cu r ren t ly  i n  
Utt le is known about 

There is a l i t t l e  d i r e c t  information ava i l ab le  on the  w i l d l i f e  resources of 
Az i la l  Province. However, based upon s tud ies  conducted t o  da te  i n  similar 
adjacent  regions of the  High At las  Mountains, it is  possible t o  provide a 
f a i r l y  accurate p ic tu re  of the  various types of w i l d l i f e  found i n  t h i s  region. 

Although the  province contains no protected areas ,  it provides an excel lent  
and varied h a b i t a t  f o r  qu i t e  a number of important p lant  and animal species .  
The following passage on Toubkal National Park, s i tua ted  less than 100 km. 
from Azi la l  Province, w a s  adapted from I U C N ' s  "Directory of t h e  Protected 
Areas of North Africa (Apri l  1987)". Due t o  M t .  Toubkal's great  proximity and 
environmental s i m i l a r i t y  t o  t h e  Azi la l  region, it  is believed this descr ip t ion 
accurately portrays the  ex i s t ing  f l o r a  and fauna of the  projec t  t a r g e t  area:  

The f l o r a l  associa t ions  are d i r e c t l y  influenced by t h e  
a l t i t u d i n a l  va r i a t ions  of the  s i te  and by the  At lan t i c  
influence from t h e  northwest. The northern, humid s lopes  
of the mountains a r e  covered by maquis and woodlands 
consis t ing  of holm oak Quercus i l e x  and Aleppo pine Pinus 
halepensis ,  with an understorey of juniper Juniperus sp., 
and dwarf pine. A t  higher a l t i t u d e s ,  t h e  f o r e s t  gives way 
t o  juniper and eventually t o  a lp ine  meadows, s teppic  
vegetat ion and f i n a l l y  sc ree  slopes. The a lp ine  zone 
experiences harsh c l imat ic  condit ions resu l t ing  i n  
dominance of dwarf communities with mosses and l ichens  on 
t h e  screes  and rocks, whilst p lan t s  such as Bupleurum 
spinosa and grasses  dominate t h e  shallower slopes. The 
a lp ine  zone contains numerous endemic plant  species  such 
as Narcissus w a t i e r i  , Arabis jos iae  , campanula maroccana , 
Genista f l o r i d a  var. maroccana, C i r s i u m  chrysacanthum, 
Euphrasia minima, Prunus p ros t ra ta ,  Erodium atlanticum, 
and Medicago suff ru t icosa  and a c t s  as a refuge f o r  a 
number of r e l i c t  European species. The numerous va l l eys  
support a r i c h  f l o r a  dominated by oleander with willow 
Sa l ix  sp., two poplar Populus sp., two oak Quercus sp., 
twohawthorn Crataegus sp., with a ground f l o r a  of a 
blackberry Rubus sp., bracken Pteridium sp., and ivy  
Hedera sp. ,  Fig Ficus sp.,  wild vine and walnut Juglans 
sp.. 



Mammals found i n  t h i s  region include Barbary macaque 
Macaca sylvanus, porcupine Mystrix c r i s t a ta ;  Barbary 
ground s q u i r r e l  Attantoxerus getulus,  and Barbary sheep 
Ammotragus l e rv ia .  Panther Panthera pardus, previously 
present  i n  the  area,  has not been recorded f o r  a number of 
years. The bi rd  fauna, which is predominately Paleoarc t ic  
i n  composition, does include a number of loca l i sed ,  
r e s t r i c t e d  o r  endemic species  such as bald i b i s  Geronticus 
eremita, bearded vu l tu re  Gypaetus barbatus, black-winged 
kite Elanus caeruleus, l a m e r  fa lcon Falco biarmicus, 
barbary fa lcon Falco pelegrinoides, c res ted  coot Fulica 
c r i s t a t a ,  barbary par t r idge  Alector is  barbara, l i t t l e  
swi f t  Apus a f f i n i s ,  red-rumped swallaw Hirundo daurica,  
dipper Cinclus cinclus.  woodchat shr ike  Lanius senator. 
shbre l a r k  Eremophila & e s t r i s ,  a lp ine  accentor p r u n e h a  
c o l l a r i s ,  Moussier's r e d s t a r t  Phoenicurus moussieri,  
crimson-winged f inch  Rhodopechys sanguinea, house bunting 
Ehberiza s t r i o l a t a ,  chough b r rhocorax  pyrrhocorax, and 
a lp ine  chough - Pyrrhocorax graculus. The inver tebra te  
fauna is p a r t i c u l a r l y  r i c h  in b u t t e r f l y  species  with 
Ponto-Neditterranean and other  r e s t r i c t e d  species  recorded 
such the  moroccan orange t i p ,  sooty orange t i p ,  c leopat ra ,  
spanish festoon,  provence h a i r  s t r eak ,  purple-shot copper, 
mazarine blue, mountain argus, a e t h e r i e  f r i t i l l a r y ,  
o r i e n t a l  meadow brown, southern gatekeeper and rosy 
gr izz led  skipper. The endemic species  include the  
moroccan copper, martin's blue, a t l a e  'blue, moroccan 
grayling,  g ian t  grayling,  morsccan meadow brown and 
vaucher's heath. An indigenous subspecies of salmon Salmo 
t r u t t a  macrostigma i s  present i n  the  mountain streams up 
t o  2000 m. 

It should be noted t h a t  many of the  p lan t s  and animals included above a r e  
current ly  on I U C N ' s  list of r a r e  o r  threatened and endangered species.  

The Peace Corps current ly  has two volunteers s ta t ioned i n  the  northern areas 
of t h e  province attempting t o  document the  continued existence of t h e  rare 
barbary panther, last seen i n  1583. In  an t i c ipa t ion  of t h e i r  eventual success 
i n  this endeavor, these  volunteers are a l s o  assessing t h e  b iological  
importance of d i f f e r e n t  provincia l  regions with the  eventual  i n t e n t  of 
recommending some type of protected s t a t u s  f o r  one o r  more c r i t i c a l  w i l d l i f e  
h a b i t a t  areas. The Mission w i l l  continue t o  monitor this work t o  determine i f  
and when t h e  p ro jec t  might be ab le  t o  f a c i l i t a t e  these  important bio-diversity 
conservation e f f o r t s .  

G. Tour i s t i c  Resources 

Although l i t t l e  developed o r  u t i l i z e d  t o  date ,  the  region has s ign i f i can t  
t o u r i s t i c ,  a e s t h e t i c  and c u l t u r a l  potent ia l .  The surrounding High A t l a s  
Mountains provide a great  ar ray  of panoramic vistas as wel l  as excel lent  
hiking, mountaineering and sk i ing  opportunit ies .  In addit ion,  t h e  province 



contains two n a t u r a l  sites of nat ional  s ignif icance.  The more well-known of 
these  sites, the  Cascades of Ouzoud, cons i s t s  of a 100 m. na tu ra l  w a t e r f a l l  - 
one of t h e  l a r g e s t  i n  Morocco. This si te  i s  a l s o  a favored h a b i t a t  of t h e  
barbary macaque, making it doubly i n t e r e s t i n g  a s  a po ten t i a l  t o u r i s t  
a t t r a c t i o n  of b io logical  s ignif icance.  The other  s i t e  cons i s t s  of a 100 m. 
high n a t u r a l  limestome bridge located at I m i a - I f n i  near Demate, s a i d  t o  be 
one of the  o ldes t  v i l l a g e s  i n  Morocco. This unique geological  s t r u c t u r e  i s  
rendered even more fasc inat ing by the  l a r g e  numbers of b i rds  nes t ing i n  i ts  
crevices ,  i ts  grea t  s t a l a c t i t e  formations, and i ts prominent pos i t ion  i n  l o c a l  
Berber fo lk lore .  

DISCUSSION 

The above information c lea r ly  demonstrates t h a t  Azilal Province possesses an 
abundance of valuable n a t u r a l  resources. While i ts  water resources cur ren t ly  
represent  the  provineems most s ign i f i can t  regional  and nat ional  asset, 
ex i s t ing  a g r i c u l t u r a l ,  f o r e s t ,  rangeland, w i l d l i f e  and t o u r i s t i c  resources 
a l s o  hold good promise f o r  making po ten t i a l ly  important long-term 
contr ibut ions  t o  the  na t iona l  economy. The above descr ip t ion a l s o  shows t h a t  
the  bulk of these resources a r e  being l o s t  o r  ser ious ly  degraded and 
endangered by a combination of na tu ra l  and human fac to r s .  The following 
points  serve t o  i l l u s t r a t e  t h i s  conclusion: 

- t h e  r a t e  and amount of s o i l  erosion occurring throughout t h e  provincia l  
a rea  ; 

- t h e  amount of a g r i c u l t u r a l  c u l t i v a t i o n  occuring on s t eep  slopes,  poor 
s o i l s  and under o the r  marginal o r  unsustainable circumstances; 

- t h e  high percentage of fragmented o r  otherwise degraded f o r e s t s  and 
rangelands ; and 

- t h e  great  number of l o c a l  f l o r a l  and faunal  species  which are cur ren t ly  
l i s t e d  as rare, threatened o r  endangered. 

I n  combination, these f a c t o r s  portray an ecosystem under severe stress. 
Clearly, s i g n i f i c a n t  e f f o r t s  a r e  required and warranted t o  conserve and 
enhance t h i s  important na tu ra l  resource base. 

The projec t  w i l l  address t h i s  s i t u a t i o n  through t h e  development, demonstration 
and dissemination of a va r ie ty  of improved techniques aimed at strengthening 
e x i s t i n g  l o c a l  land use planning and management pract ices .  The o v e r a l l  
objec t ive  is t o  place this valuable regional  watershed ecosystem on an 
environmentally sound and economically sus ta inable  basis .  If successful ,  t h i s  
i n i t i a t i v e  could provide an important na t iona l  and worldwide example in the  
ongoing f i g h t  agains t  g lobal  defores ta t ion  and dryland d e s e r t i f i c a t i o n .  

The most l o g i c a l  a l t e r n a t i v e  t o  this pro jec t  -- a more preservat ionis t  
approach of discouraging fu tu re  provincia l  development and encouraging 
out-migrat ion from this region -- i s  considered t o  be both s o c i a l l y  and 



p o l i t i c a l l y  impractical  and u n r e a l i s t i c  under prevai l ing  l o c a l  circumstances 
and const ra in ts .  The projec t ,  therefore ,  represents  the  most v iab le  
opportunity t o  h a l t  the  ex i s t ing  cycle of continuing n a t u r a l  resource 
degradation i n  this region through e f fec t ing  r e a l  change i n  prevai l ing  l o c a l  
land use a t t i t u d e s  and pract ices.  

The projec t  proposes a ce r t a in  amount of l o c a l  construction a c t i v i t i e s ,  such 
as the  f a c i l i t i e s  upgrading program and t h e  construction of improved 
management access roads. I f  improperly planned o r  implemented, these 
a c t i v i t i e s  could r e s u l t  i n  ser ious  adverse environmental consequences. 
However, i n  accordance with i t s  improved n a t u r a l  resources management 
object ives ,  t h e  p ro jec t  is  being designed t o  ensure t h a t  a l l  such 
environmental considerat ions a r e  properly addressed during both the i n i t i a l  
watershed management planning and subsequent implementation e f f o r t s .  

The in tegra ted  planning and implementation process w i l l  be conducted under t h e  
c lose  guidance of experienced na tu ra l  resources management experts.  A l l  
relevant  decisions w i l l  be reached only a f t e r  a thorough "scoping" assessment 
of t h e i r  po ten t i a l  environmental implicat ions,  with t h e  f u l l  pa r t i c ipa t ion  of 
a l l  concerned pa r t i e s .  I n  addit ion,  a l l  such decisions w i l l  be properly 
documented and reviewed i n  both t h e  Project  Paper and t h e  ensuing watershed 
management p lan(s ) ,  and systematical ly monitored and evaluated t h e r e a f t e r  
throughout projec t  implementation f o r  t h e  timely i d e n t i f i c a t i o n  of any 
required mi t igat ive  measures. 

The process out l ined above is f u l l y  consis tent  with the  i n t e n t ,  i f  not the  
l e t t e r ,  of current  Agency environmental assessment requirements. Accordingly, 
the  Mission believes that  these procedures are s u f f i c i e n t  t o  s a t i s f y  any 
environmental concerns regarding t h i s  projec t ,  and t h a t  a more formal Agency 
environmental assessment is  not required i n  this instance.  

IV. CONCLUSIONS 

The following conclusions a r e  evident based upon all of the  above information: 

- Azi la l  Province possesses an abundance of unique a g r i c u l t u r a l ,  f o r e s t ,  
rangeland, water, w i l d l i f e  and t o u r i s t i c  resources; 

- many of these  valuable a s s e t s  are being l o s t  o r  ser ious ly  degraded and 
endangered by a combination of n a t u r a l  and human fac to r s ;  

- s i g n i f i c a n t  e f f o r t s  are required and warranted t o  conserve and enhance 
this important resource base, both f o r  the  long-term well-being of the  
l o c a l  r e s iden t s  and f o r  its s ign i f i can t  contr ibut ions  t o  t h e  regional  and 
na t iona l  economy; and 

- t h e  proposed p ro jec t  represents  the  most l o c a l l y  v iab le  approach towards 
an  environmentally sound and sus ta inable  reso lu t ion  of this p r i o r i t y  
Moroccan n a t u r a l  resources management need. 

Accordingly, this I.E.E. underscores t h e  environmental importance of this 
projec t  and c l e a r l y  j u s t i f i e s  the  negative threshold decision recommended 
above. 
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