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I. SU,?AARY AND RECOWMENDATION
 

A. BORROWER - The Government of the Sultante of Oman. The 'inistery of
 

Agriculture and Fisheries will be the executing agency.
 

Not to exceed 7.5 million dollars to assist in financing
B. THE LOAN 
the U.S. dollar costs for the engineering supervision contract and the
 

construction contract, and for some of the local currency costs oF the
 

construction contract, for the water retarding structure for the Wadi Al
 

(hawd aquifer recharge demonstration project.
 

The A.I.D. loan will finance the U.S. Dollar cost of the engineering
 

supervision contract and the construction contract and the local currency
 

costs of the construction contract not covered by the borrower's 50%
 

contribution to the project.
 

(S's Thousand - Totals Rounded)
 

IJSS LC Total 

AID Loan 7,500 0 7,500 

Government of Oman 500 ,900 7,500 

Total a,1110 6,9£o 15, O00 

C. TEMS - Repayable in U.S. Dollars within twenty (2.0) years from the date
 
of first disbursement of the loan, including a grace period of not to exceed
 

five (5)years. Interest is payable inU.S. Dollars from the date of first
 
disbursement of the loan at the rate of five percent (5%) per annum on the
 
outstanding disbursed balance of the loan and on any due anc unpaid interest
 
accrued thereon.
 

D. nISBURSEMENT - Direct disbursenent will be made to the Borrower for the
 

local currency construction costs of the Project. Disbursement of funds for
 

the engineering supervision and construction contract costs, inU.S. Dollars,
 
will he made by direct letter of commitment.
 

E. DESCRIPTION OF PROJECT - This pilot project will demonstrate the concept
 
of aquifer recharge in the Wadi al Khawd, "capturing" an estimated annual
 
average of 4 million cubic meters of water heretofore passing, unused, in
 
runoff to the sea.
 

A retarding structure, approximately .Pkmns, (2.P miles) long, nd q meters,
 

(24 feet) high, will be constructed across the main channels of the Wadi Al
 
Va , and designed to permit a controlled discharge of rainwater flood run
off so that itpercolates into the aquifer.
 

If,as anticipated the demonstration issuccessful, the Ministry has inmind
 

applying the experience gained to other Wadi sites along the Batinah coast.
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PROJECT GOAL - To realize effective managemernt of Oman's water resources.
 
(Thru storage of strom water run-off generally lost to the
 
sea).
 

- Purpose * of Loan
 
To test whether a dam of specific type in the Wadi al-Khawd:
 

(a)can save rain water by allowing it to percolate into
 
the groundwater aquifer.
 
(b)will prevent or reduce loss of water to the sea from
 

flood flows.
 

: of Grant Technical Assistance 

To assist the Ministry of Agriculture and Fisheries strengthen 
its capacity to evaluate the results of the demonstration project,
 
correlate water resources data and identify and develop a train
ing program for Ministry officials. 

F. SULNV\Y FINDINGS - Tle water in the recharged aquifer will be available 
for agriculture, industrial, and urban use and will tend t) a'meliorate the 
increasing saline conditions in the Seeb-area wells. By assistinq the Covern
nent of the Sultanate of Onan in this pilot/lemonstration project, AID
 
will be helping to address a major concern-water resources manaqement, 
including conservation--to which the Governnent cornittee itself in its 
First (1976-198f0) and Second (I9P]-1nP5) Five-Year Development Plans. 

G. STATUTORY CRITERIA - The Project meets all applicable statutory
 
criteria and certifications (see Annex VI. I ane J).
 

H. AID's FUNDING SOURCE - Economic Support Fund 

I. MISSION VIEWS - the Ambassador and the AID Representative to the tdmari-
American Joint Conmission for Economic and Technical Cooperation strongly
 
support the Project.
 

3. ISSUES - None
 

K. RECOMENDATION - That a loan of t7.5 million be authori.ed on the terms 
listed in paragraph C above. 

http:authori.ed


II. PR{Q7ECT BACKGROuIND
 

Wnan is located on the southeastern edge of the Arabian Peninsula with a detached 
portion of the country on the Straits of Hormuz. Since 1970 when Sultan QOaboos 
bin Said cane to power, Oman has been undergoing rapid changes, diversifying 
its economy and creating an infrastructure. Revenues from oil, developed in
 
commercial quantities a few years earlier, have fueled these efforts.
 

Oman, with a land area of approximately 310,000 sq.kms., (115,8(1r. sq. miles), 
is about the size of the state of Colorado and has a population, estimated by 
the IBRD in 1978, to be about 860,O0C. 

A. Oman Economy
 

Oman's economy is heavily dependent on the oil sector which contributes two
thirds of the gross domestic product, produces 9C percent of government revenues
 
and accounts for almost all the country's exp:orts. Although not a major world
 
supplier of petroleum, Otian's 103 million barrels of oil produced in 1980,
 
nonetheless, resulted in revenues of S3. billion. Although oil production
 
in Oman declined in the second half of the 1970's increases in the price per
 
barrel of oil to $32 in 19PV increased the country's oil income to the
 
$3.6 billion level of a year ago.
 

The non-oil segment of the economy in rn has benefited from government and 
private investments made possible by the oil income. The largest of the
 
Government's developiment investment have been in infrastructure-schools, roads,
 
health facilities, telecommunications, electric power and potable water systems.
 
Oan has made impressive gains as the following selected GOVOMAN statistics
 
indicated.
 

1970 ].gn0 

Schools 3, 363, 

Asphalted roads (kn) 2,1'2,
 

Graded roads (kin) 1,817 V,703 

Hospital beds 12 I,7A3 

Telephone lines installed 557 15,.4
 

Electricity produced in
 
capital area (mK6) 8
 

Water produced incapital 
capital area (mgal.) 1.4 (7months) 2,459 



In the two traditional fields of Omani productive enterprise, agriculture
 

the fisheries, gains have been modest despite Oman Government efforts and
 

Although most Omani's derive their employment from agriculture
investments. 

and fisheries, the share of CDP of the two activities remain two percent
 

combined, a share unchanged from 1975 and projected not to change even in
 

1985, the end of the current five year plan. Omani agriculture concentrates
 

on the production of dates, mangoes, limes, bananas, alFalfa and livestock,
 

Opportunities exist for production of other foodstuffs, notably vegetables,
 

but water shortages and 'relatively high labor costs complicate the economics
 
traditional small scale
of agriculture. Fisheries support upwards of 7,V(. 


fishermen.
 

Industrial development has so far been limited. The Government is proceeding
 

with the establishment of an industrial park for light manufactures not far
 
The largest of Omani industrial undertakings are the
from the capital area. 


production of flour, cement and copper. 

B. Water Resources inOman
 

1. Background
 

The Sultanate of Oman, an arid land of hot climate, receives an average rainfall
 
(A inches) per year, varying from somewhat over 2? mn.
of approximately 100 mm. 


total
in the mountains of the north and the Etofar region in the south, to a 


absence of water in the interior desert area. Rainfall, further, varies from
 

year to year, to a wide degree, making water supply prediction especially
 
In addition to the scarcity of rain, high rates of evapotranspiration
difficult. 


work against the accumulation of surface water. Groundwater supplies in the
 

whole of the country of Oman are as yet unmeasured. There are no lakes or rivers.
 
intensive and geographicallyThe Oman Government's objective of more 

expanded development of agriculture has been impeded by limited water
 

supplies. So also has been the Government's program to provide increased 
for urban areas. A more recent competing usequantities of potable water 

for water, that for industry, will further complicate the water resource 
problem of the country. 

One system of collecting
A-riculture inOman isdependent upon irrigation. 
 Use of
and distributing irrigation water is known as the falaj system. 


falaj water iscontrolled by the farmers or cooperative groups owning them.
 

q
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The falaj system is an ancient one and inmany places major repair or
 
difficult maintenance are required of the owners or the Covernment to keep
 
them in operation. As a general statement, itcan be said that the falaj 
system is merely being maintained, rather tan extended. This is partly 
because new water sources must be found if irrigated land is to be increased 
or more water to be supplied and partly because the Directorate of Water 
Resources and Irrigation in the Ministry of Agriculture lacks sufficient 
resources to carry out an ever expanding program of nationwide falaj repair and 
maintenance.
 

Since 1970, the Government has been active in providing purips to farmers to 
help them draw more water from their wells. The fact that water tables have 
dropped in some areas is attributed however, to over-pumpin7. 

At the same timie, water supply and demand for urban use has increased 
many-fold, particularly in the Muscat capital area. To meet the growing 
need in the Muscat metropolitan area desalination plants have been installed 
as water demand out-ran the development of new sources. Plans have been
 
drawn up for more desalination plants, both for the Muscat area and for 
other coastal locations where water suppliers are inadequate.
 

2. Governmental Agencies Involved in Water Resources
 

The Water Resources Council (IC), a national water policy coordinating
 
cormittee, was established in 197A and ischaired by the Sultan. The 
Deputy Chairman is the minister of Agriculture and Fisheries. Members
 
include the Ministries of Electricity and Water, Interior, Land Affairs
 
and Municipalities, Communications and Petroleum anO Minerals. All 
major national water questions come before the Council for decision, and
 
national rules and regulations such as those for licensing of wells are 
issued hy. the Council. The latest Sultani decree ,;2/7(., concerning reformation', 
of the Water Resources Council is shown in Annex B. 

Supporting the Council, in a technical capacity, is the Public Authority for 
Water Resources, (PANR) which was formed in 19779. The Chairman of PAWR is the 
Minister of Electricity and Water. Attached to the PAWR and acting, in some 
respects, as the Secretariat, are water technical experts from the U.S. firm 
of Tetratech Internationa'l. Studies and research efforts are carried out by
 
P&.R to investigate and measure water resources.
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A list of other Government agencies involved in water resources, along
 
with their particular interests in water programs, is contained in
 
Annex C.
 

The Ministry of .griculture and Fisheries which has the responsibility for
 

irrigation programs, is the sponsor of the Wadi al Kha%d project. 

C. Project Area
 

The project will be constructed in the W4adi al Khawd, below the village of 
Al Khawd, 50,kilometers north west of Oman's capital, Muscat. A map of the 
area, showing the location of the prospective dam and surroundings, appears 
in Annex A.
 

Wadi al f(hawd is one of the wide valleys or dry streambeds which drain into 
the Gulf of Oman along Oman's northwest Batinah Coast. Along with seven 
other Batinah coast wadis, 1,adi al Khawe, was studied by the U.S. Army 
Corps of Engineers in 1978 and 1979 to determine whether building aquifer 
recharge structures in Wadi's would be an effective means of augmenting water 
supplies. The conclusion of this investigation was that a substantial 
share of the flood waters which course through the wadis following storms 
could be saved by the construction of low dams and dikes. It was also concluded 
that Wadi al Khawd be selected for the initial pilot demonstration project.
 

D. Rationale for U.S. Assistance and Project Selection
 

The United States Government in 199V, entered into an agreement with the
 
Government of the Sultanate of Cman (GOVOMAN) which established an
 
Omani-American Joint Commission for Economic and Technical Cooperation (JC).
 
The JC serves as the institutional arrangement for programming and
 
administering U.S. economic assistance.
 

The U.S. provided S5.0 million in ESF Grant funds to the JC in an agreement
 
signed September 29, 1980. The $5.. million is for technical assistance, 
project development, implementation, and for certain operational costs of the
 
JC. The U.S. also agreed In principle to proviee, in FY ]9P2 and FY 1SQ3, some 
loan funds, should suitable projects be identified for funding. The GOVCMAN
 
agreed to match the level of. these U.S. loan ftnds. 

Prior to this agreement joining with the GOVWMAN in its development efforts 
through the establishment and shared funding of the JC, a team of AIDiI 
officials visited Oman in June, 19,7(,. The team and their COV4MAN counter
parts explored possible areas of JC involvement.
 

The GOVOMAN has as one of its concerns the conservation of water, the paucity
 
of which is a major constraint in Omani development. The CrOVOmAN attaches 
high priority to water resources development, identifying the water sector as a
 
principal area for investment in both of their Five Year Development Plans
 
(1976-1?98 and 1981-1985). As a consequence of this long standing concern and
 



the priority attached to it, numerous studies were commissionee, reports 
made and suggestions proffered which led to pre-feasibility studies for 
aquifer recharge pilot projects which would conserve water by capturing
 
storm water otherwise lost as run-off to the sea. Axonq other studies,
 
those by Tetratech International (advisors to the GOVONWNT) and the U.S.
 
Army Corps of Engineers (COE)-hy invitation of the GOVOnAN-produced 
pre-feasibility data and recommendations for such projects.
 

In the early discussions between the GOVOMAN and the U.S. as to what 
activities the neJ Joint Cormission miaht undertake, the Wadi Al Khaw 
Aquifer Recharge Project Proposal was recommended hy the GOVOMAM. 

The GOVOMAN and U.S. planners agreed that the recharge project, having
 
technological characteristics which were new to the Sultanate and having
 
been preliminarily studied by the COE and Tetratech personnel, was an
 
appropriate subject for Obani-American cooperation and the JC's involvement
 
was appropriate. Accordingly, following the JC's establishment, plans were
 
approved for JC financing of a final feasibility/design study. This study
 
was contracted for by AID/W with an IOC/Requirements contractor (Stanley
 
Consultants) for the JC account on May 5, 19R1. The final report was 
sutbitted in December 1981. 

.. OTHER DONORS 

In the area of aquifer recharge, aside from this combined effort of the 
Ministry of Agriculture and Fisheries, the Joint Coprnission, and A.I.D., 
only the Government of Japan, iscurrently active. The CMOJ through the 
Japan International Cooperation Agency has funded the Sanyo Consulting 
Company to carry out a study of the Wadi Jizzi-some 200 kms up the 
Batinah Coast. The study, started in 1981 and expected to result in a 
final feasibility and design study inAugust/September of this year, is
 
focusing on a diversion dam in the wadi to feed water to a small
 
agriculture complex downstream. Sanyo has a 12-man team studying the
 
economic viability of various agricultural alternatives including the
 
feasibility of exports.
 

The total costs of the project have been estimated to be in the neighhor
hood of $40 million. It is anticipated that the final costs and general
 
feasibility will be presented in the August/September 1982 report.
 

International Bank for Reconstruction and Development (IBRD)
 

Since the early 1970's the GOVOkht receivee approximately SA5 million in 
loans from the IBRD in the following fields:
 

Education 
Highway Maintenance
 
Communications
 
Studies and Technical Assistance
 

The IBRD has recently announced a 15-year, S15 million, second-phase hiqhway
 
maintenance loan at 11.6% interest with a 3-year grace period.
 



United Nation Agencies
 

Various UN! agencies, e.g., UbJDP, FAO, Civil Aviation, and WHO, have funded 
activities inOman. These activities which are relatively modest in
 
scale consist essentially, in providing the services of experts/advisors who
 
are integrated into various ministeries. These experts serve in such fields
 
as Agriculture, Health, Ind Lstrial Planning and Fisheries.
 

Arab Funds
 

Since the early 19701s, bi-lateral and multi-lateral economic aid funds
 
from various Arab countries have been made available to the GOVOMAN on
 
both a grant and loan basis. These arrangements are usually for 
specific types of projects, e.g., roads, copper mining, schools, hospitals 
and co1mmunity centers. 

III PROJECT ANALYSIS 

A. Technical Analysis 

INTRODUCTION 

In arid lands water resources manaqement emphasizing conservation (non-waste),
 
is basic. The physical conditions, topography and rainfall, make it pertinent 
both to capture all the natural water possible and use itwisely. A series 
of wadis (dry storm channels) along r~ie northwest coast of Qman carry the 
infrequent and generally high intensity rain runoff to the sea. While some
 
if the water percolates into the underground aquifer and is avaJlable for
 
Lse, a portion is lost to the sea. 1is project, in the Wadi al Khawd3 locatee 
;ome 503 kilometers northwest of the Muscat capital area, isdesigned to prevent 
iost of the loss of rainwater and recharge the aquifer. 

,he final project evolved through a series of design phases. The concept
 
)egan with improving the natural process of aquifer recharge in the wadis
 
)y devising a means of increasing the amount of water introduced into the 
inderground aquifer and thus reducing loss both through the high evaporation
 
Inthe arid environment and as run-off to the sea. 

he U.S. Army Corps of Engineers (COP) initiated a two-phase study of the
 
"uture development of water resources in Cman inAugust 1978. The Phase I 
"eport of the COE recormended, among other things, development of conceptual 
!esigns, sitings for recharge projects and the design of a pilot aquifer 
"echarge structure. 

Me COE Report on Phase II, in Novenher 1979, in addition to identifying 
.ight wadis as potential sites for recharge structures, recommended the Wadi 
U.Ihwad as the site for a pilot water conservation project, which envisioned 
3quifer recharge and highlighte-in accordance with the Corps' understanding
!lood control as a significant objective. 
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Subsequent to the completion of the COE's report in 1971, the C,)man
 
Government Wlater Authority's American cc-.sulting firm Tetratech, having
 
collected data beyond that then available to the COE, developed and
 
proposed an alternative design for the Wadi al Khavi pilot project
 
which emphasized aquifer recharge.
 

At the request of the COV0NANT, the COE was asked to reconcile the two 
conceptual approaches. In the COE's letter report of December 198C,, it 
accepted the Water Authority's scheme which emphasized the use of retard
ing structures to maximize the recharge of the underground aquifer. 

1. Design Background 

At the request of the GOVOMAN and Joint Commission, Stanley Consultants 
Incorporated (SCI), was contracted to design an appropriate facility
 
to provide maximum recharge of the rain runoff in Wadi al Kha%xl. In the 
course of the design the consultant analyze<, various alternatives.
 

eg e odam olution and a one dam solution, and pervious versus 
impervious structures. A single impervious retarding structure proved 
to be not only less costly but also offeree other efficiencies. 

Although there is ample reason to believe the project will achieve its
 
objectives, certain gaps inhydrological data make itprudent to consieer
 
the project as demonstrational in nature and a pilot effort. There are
 
similar sites for aquifer recharce projects along the Batinah coast, 
however, basic data and experience are needed if a extensive program of 
recharge projects is to be embarked upon. An important facel: of this project 
is the measuring of the results of the Wadi Al TKha,. Dam. Therefore a 
monitoring program isdescribed in a following section.
 

2. Design Criteria
 

Good design in water resources development must he based solidly on 
reliable data; and application of the data requires understanding, extensive
 
experience and judgment. This is particularly important in arid areas.
 
Under circumstances such as those inOman where records of actual experience
 
are less than optimal high reliance must be placed on experience with other
 
locations end professional judgment.
 

Hydrological and meteorlogical records for Cnan are of quite short duration
 
and pertinent data for the project area are even more sparse, the continuous
 
records covering the period 1974-1970. An uniusual flood, havina a return 
period variously estimated in the range of 25 years, occurred inMay, 1981. 
This provided a juegmental validation of the syntheic data and statistical 
analyses used by the consultant indeveloping the design basis for the 
retarding structure. 

he GOVOMAN's P.AkR, in its report "Ground Water Recharge Alternatives for NWadi 
al 'Khawd, 1980", outlined five objectives hich were used to guide the design 
efforts: 
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a. 	Maximization of existing subsurface storage potential.
 

b. 	Preservation of historical water resources .orcurrent users.
 

c. 	 Minimization of requirement for new (groundwater) recovery and 
transport facilities. 

d. 	Exploitation of aquifer hydraulic properties to maximize retention
 
of water in storage.
 

e. 	Minimization of wetted areas and subsequent evaporation loss during
 
periods of recharge.
 

Based on the available records and general ized information for flood flows on 
the Arabian Peninsula developed by the COE, the critical flood value for 
safety, that is the Probable Maximum Flood, was estimated. This was utilized 
to design the spillway features. 

An 	embankment type retarding structure utilizing wadi materials close to
 
the structure, was selected as the most appropriate from the view points 
of economy of construction, ease of maintenance, simplicity of operation, 
and safety. 

Recharge is achieved by controlling the flood flows to the amount which can 
reasonably infiltrate to the subsurface aquifer. This can be accomplished 
by storing the flows which exceed the infiltration capacity and releasinq 
them at the rate they can be absorbed, or pooling them inspreading basins 
to allow the percolation to take place over a larger area. The available 
information indicates that controlling discharge to the natural percolation 
mechanism can be expected to be more efficient. Discharge culverts are used 
to provide the controlled discharge. Therefore, operators in the normal 
sense of full-time surveillance, are not required. 

Regular maintenance is relatively simple. It only requires the following 
minimum activities under the direction of a qualified dam safety engineer. 

1) 	Annual inspection to determine damage or evidence of deterioration. 
If found, defects should be promptly repaired, restoring 
structure to full integrity. 

2) 	 Inspection immediately following a flood event to determine damage 
or evidence of c'.terioration. If found, defects should be promptly 
repaired, restoring structure to full integrity.
 

3) Removal of debris so that culverts can operate as designed
 

4)	Removal of collected sediment when judged necessary. This 
operation estimated to be required not more frequently than 
every i years on the average. 



Generally accepted engineering criteria and guidelines for embankment
 
retarding structures are conservatively applied. Safety, economy
of construction, and simplicity oE operation and maintenance were 
carefully considered. These are described indetail in the "SCI" 
report, "Feasibility Report - The Wadi al Tehawd Aquifer Recharge Project -
December 1981" and accompanying "Computations and Technical Specifications". 

3. resign Features
 

The retarding structure has been designed as an earth-fill embankment
 
using wadi material. The extended discharge of the stored water to be
 
accomplished by the pervious nature of the structure in the original

proposal will be achieved by means of culverts running through the
 
structure. The culvert feature provides a positive control of the
 
discharge quantity and the ability to vary the quantity, a feature
 
not present in the pervious structures, and needed in a demonstration
 
effort.
 

Dlata upon which to develop estimates of both the flows of run-off
 
water to be managed and the amount which may be recharged to the under
ground are extremely limited. Never the less based on the sparse records,
 
the results of the drilling program, and pragmatic evaluations of the wadi
 
underground structure, the most prnhable method of good infiltration
 
appears to be through the existin, channels as compared with stilling
 
basins. Inany event, stilling basins can be tested ifdesired and if
 
operation indicates a need to do this.
 

Available records, although of short duration, indicate an average annual
 
flood flow volume of 15.8 million cubic meters (mcm) per year at a gaging

station upstream of the project area. The average flood flow measured
 
below the project (at the Coast Road) is 4.58 mcm per year. This estimate,
 
based on flood flows, is felt to be conservative with considerably greater
 
recharge occurring under total annual flows.
 

The underground aquifer conditions and its use are quite complex. In the
 
upper wadi, water is being extracted by two organizations for domestic
 
use, PDO Petroleum Development (Clman), for its installation and Ministry
 
of Electricity and Water's Seeb wellfield to supply water to the Muscat
 
capital area. In the lower wadi, close to the sea, water isextracted from
 
shallow wells for agriculture, as well as domestic use. Ingeneral, the
 
domestic wells are low yield installations producing up to 32.0 g/p/m.
 
The groundwater supplies are combined with desalted water from the GOV1MAN's
 
Gubrah desalination plant to provide the needed quantity or the capital
 
area.
 

In the Seeb area, concern has been regyistered about increasing salinity.
 
One suggested cause is salt water instrusion. A more probable explanation
 
is that the salinity increase is a result of irrigation practices, which
 
because of recirculation, causes leaching of the soil and an eventual
 
salinity condition which can make the soil unusable for cultivation.
 



Xey Features
 

The structure will be Ppproximately 0,900 meters (7.8 miles) 
long and 9 meters (24 feet) high at the lowest point in the 
wadi. The core zone will be of the .iM.est wadi material 
available close-by in the reservoir area. The downstream
 
area will be maintained in its natural condition. Since
 
sudden draw-down conditions will prevail and both faces
 
will be saturated under overflow conditions, side slopes are 
limited to 1 on 3. The uostream face will be covered by riprap 
and gabion natteress protection will he provided for the spill
way sections. Riprap protection will be provided to both 
upstream and downstream faces of the non-overflow abutment 
sections. 

Key-trenches under the embankment, and concrete collars on the
 
culverts are designed to protect against piping failure, 
generally the most frequent hazard in embankment structures. 
Toe drains have been provided to pass the caluclated flow 
of water through the structure safely. Small stilling basins 
lined with gabion mattresses have been designed for the down 
stream toe of the overflow sections to minimize erosion. 

The report indraft form was discussed indetail with officials
 
of the Pirectorate of Water Resources and Irrication of the
 
Ministry of Agriculture and Fisheries. The Directorates staff
 
and two UN (FAQ) advisors to the Directorate enthusiastically 
supported the project. Particular interest was expressed in the 
pilot, demonstrational nature of the project and the monitoring 
(long term) facet. 

The Minister of kiriculture and Fisheries, who isalso the Deputy 
Chairman of the GOVOMAN's Water Resource Council, convened the 
Council to review the SCI Report. The Council agreed to proceed 
with the project as outlined herein. 

4. Recharge Monitoring/Evaluation
 

Increasing groundwater recharge and the amount of water available for use can
 
provide benefits both in the quantity and quality of the resource. A
 
monitoring/evaluation, effort is essential to measure the effects of the
 
installation of the retarding structure.
 

Since a principal objective of the project isto develop a data base and
 
state-of-the-art information on the performance of the recharge facility,
 
the monitoring and evalLation facets are especially important. This
 
requires the determinatior, of existing conditions of the groundwater
 
in the wadi (baseline) and measuring the chenges inboth quantity and
 
quality which occur over time as the result of the retarding structure.
 
To determine the amount of water saved from discharge to the sea requires
 
measurement of surface flows in the wadi, upstream from the structure,
 
and at the Coast Road. It is jenerally accepted that water reaching the
 
Coast Road is "lost". 

17 
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A preliminary conceptual design of a monitoring syste contemplates
 
a grid of observation wells, with siriple measuring Oevices to he
 
distributed in the wa~i below the retarding structure to measure water
 
levels and provide samples todetermine water quality. The wells,

properly located and developed, would be installed early in the
 
construction activity under the supervision of the consultant, SCI.
 
retailed location and final equipment specifications for the wells 
will be provided by the consultant for approval by the GO 1AN. 

Gaging facilities to measure the surface flows in the wadi will also
 
be provided by the consultant. Wo level recording stations including

simple drum recorders and the necessary stilling wellls will be required;
 
one at the Al Khawd gaging station (destroyed in the 198 flood) and one
 
in the pool behind the structure. The flows at the coast road would
 
he measured with a currant meter or staff gage whenever they occur.
 

A preliminary budget for the installation and equipping of the monitoring
 
facilities follows:
 

U.S.9's
 

Up to 12, - 100 mm monitoring 
wells, 50.0n mts deep complete
with casing and screens .12 l 8,ll1fl
 
at S14,000.
 

Up to 5, - 20,11 m monitoring
 
wells, 100,00 mts deep, complete
 
with casing and screens - 5 at 15Pflir
 

Equipment 
2 drum recorders 
complete with stilling 
well and shelter. 
Current meter. 
Misc., Equipment. 
Up to 307 samplers. 3, M,'f 

Contingencies l1% -6,Prrl 

Engineering Supervision 2(, 1. 

TOTAL Sd0,4. ors 



The monitoring and evaluation activities consist of Oata gathering,
as noted above, and the development of a methodology to track the
performance of the rer-harge facitilty over time. 
 This latter
dimension must by its nature by acceptee as extending at least 5 
to
10 years before any reliable trends can be expected.
 

During the course of the development of the project, representatives of
A.I.D., the Joint Commission and the ministry of Agriculture, and
Fisheries explored the needs of the GO11OANT to 
further their efforts
in water resources management related to the special responsibilities of
the Ministery. The requirements for techncial support, technology
transfer and manpower development crystallized into a basic Technical
Assistance Program which will also encompass the institutionalization
of an expanded monitoring phase, provision of technical consultants,
and short-term technical professional training in the U.S. ane the
Sultanate of Oman, and which will be developed with funds from the
Project Grant Agreement signe- September 19, 1980, between the Sultanate
of Cman and A.I.D. (the "Grant"), subject to approval of the subactivity
in accordance with the Grant and signing of a Sub-drant Agreement
between the Grantee and the ministry of Agriculture.
 

5. Technical Assistance Program (TAP) 

Plans for a program of technical assistance related to Aquifer Recharge
and other water resources development possibilities evolve9, in talks
among the Ministry of Agriculture and Fisheries, the Joint Cormission,
A.I.D. and SC!. Initially, attention was focussed on testing the
results of the aquifer recharge through the measuring/recording and
analyzing the data collected. 
This level of testing isan integral part
of the demonstrational nature of the aquifer recharge concept.
 

It became apparent that the effort necessary to prorerly test the
results of the recharged aquifer presented an opportunity for the
M'inistry of Agriculture to develop/strengthen the capabilities of
its staff. 
An expanded program of monitoring, to include review and
correlation of water resources data as it relates to other aquifers
along the Batinah coast, would help the ministry in proceeding

further with its water resources development plans.
 

Consideration of expanding the monitoring led to suggestions that
a team (Ior 2 consultants) of hydrogeologists be provided to guide
the expanded monitoring effort and offer training in the discipline of
researching, organizing, and analyzing water resources data as these
relate to conditions along the Batinah coast in particular and potential
aquifer recharge and water resources management inOman ingeneral.
 

ic 
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It seemed clear that in pursuing such a course, training opportunities 
for Ministry of Agriculture-assigned personnel would also be identified; 
thus, a training component was introduced into the T.A.P. 

These discussions have resulteO in a Technical Assistance Program (T.A.P.)
 
which would comprise three parts as follows: (ANNEX F.1, contains the expanded 
presentation)
 

1. 	 Monitoring/evaluation of the results of the Wadi Al-Khawd 
Aquifer Recharge Demonstration Project;
 

2. 	 Collecting, researching, organizing, analyzing, and correlating 
water resources data as it relates to the potential of wadi
 
aquifers along the Batinah coast; and
 

3. 	Identifying short-term training opportunities for Ministry of
 
Agriculture personnel.
 

It is proposed that the T.A.P. Assistance be provided pursuant to a contract 
between the Ministry of Agriculture and Fisheries and qualified contractor. 
It is anticipated that arrangements would be made for a technically qualified
 
consultant to go to Oman after the signing of the construction contract to
 
develop the details of the scope of work of the T.A.P. in conjunction with
 
the 	Ministry, the Joint Commission and A.I.D.
 

It is proposed that the T.A.P. cover a period of three years and be implemented
 
in phases. 

The 	outline of the program shown inAnnex F.l serves as the scope of work
 
and 	project presentation for this activity.
 

As the approval of AID/WA, is required for funding sub-grant activities, approval
 
of the NEAC isrequested for this T.A.P. sub-grant funded activity. This approval
 
will permit the JC to proceed with the negotiation and signing of the
 
sub-grant agreement with the Ministry of Agriculture and Fisheries as the
 
implementing agency. The GCOVMAN has requested this T.A.P. and that itbe
 
funded from the grant. Muscat cable 1265 of 3/17/81 confirms that the Ministry
 
of Agriculture's letter to this effect was received by the Joint Commission.
 
A draft letter from the JC Co-chairman approving the T.A.P. is shown inAnnex
 
F.3.
 

As noted in the T.A.P. (Annex F.1), this subgrant agreement would be developed
 
indetail and signed only after the signing of the Loan Agreement, the 
engineering supervision contract and the construction contract.
 

Funding for the trip to Oman for the technically qualified senior consultant
 
to develop the detailed scope of work would also be from the grant and arranged
 
by the JC.
 



R. Financial Analysis
 

I. Financial Plan
 
Total estimated project engineering supervision costs and construction costs'
and costs for
the drilling of test wells for monitoring the quantative and qualitative
characteristics and various water recording devices, and sources of
financing are as follows:
 

(tthousands)
 

A.I.D. GOVOMAN 
FX-- -
 FC 
 LC TOTAL
Engineering 
 ', '. r:g50 

25-- ---

Construction 
 ,70r 

',3 13,''In 
Monitoring Wells-' 5350 

50f 
Total Project Costs 
 7,500 


9 ,.Ciro 15,,r 

The S7,50n,00j 
 A.I.D. Loan will finance 50% of the cost of the project and a
contribution by the borrower will finance the other 5r% with the borrower
financing any costs above the estimated costs.
be used The A.I.D. loan will first
to finance the U.S. dollar costs of the engineering contract, then
the U.S. collar costs of the construction contract and finally any local
currency costs of the construction costs up to 50% of the project costs.
The proportion of U.S. dollar and local currency costs will vary depending
on whether the construction contractor isof U.S. or Oman nationality.
The GOVOIAI, inadeition will finance the reculrring maintenance costs anO
provide counterpart personnel and support facilities for the monitoring
program to be carried out by the Ministry of Agriculture and Fisheries.
The monitoring activity is included in the T.A.P., details of which are
shown in Section III.A.4, and 5, and will be funded tinder the existing Grant.
 
2. Disbursement Schedule
 

Project disbursements are expected to begin in the fourth quarter of FY'5q9and terminate inFY'84. 

An estimated disbursement schedule is shownbelow:
 



Estimated A.I.b. Loan 1Disbursement Schedule
 
(-Millions)
 

FY2FY P3 FY P4 
1, 3 T7A 2 TOTAL 

Engineering
 

Supervision .. 12( .12(1< .12n .12' .10,1 .((1 . I50 

l.,20
Construction 30 L 1.2 1.2 21.1.2 i.( .95(1 5..90 

TOTAL 0340 1.320 1.32X. 1.3.0 ( 11 .l!) . 0P 7.5 00 

Reasonableness of Cost Estimates
 

Within the requirements of FAA Section ll(a)(1), A.I.D. has reviewed the
 
engineering and financial plans for this project and found them to be
 
satisfactory and the cost estimates reasonably firm.
 

3. Debt Services Capability
 

The total cost of the project is S15 million. The GONrOAN will fund 5(%
 
of this cost-S7.5 million from their own resources. A.I.D. will lend
 
$7.5 million to the GOVOMAN as its 50% share of the cost of the project.
 
The terms of the A.I.D. loan are 2n years at 5 percent interest per year
 
with a 5 year grace period for principal repayment.
 

The current and projected financial position of the 1OVOMAN is such that
 
there isevery reason to believe that the GOVOMANM will he able to repay
 
fully the A.I.D. loan in accord with the terms outlined above.
 

The table below provides actual 1Q7A, 1979 and estimated 198(0 debt services
 
ratios (total public debt service divided by total exports consisting of
 
95% of crude oil exports): (Million of U.S. dollars)
 

1978 1979 198(0
 

Total Public Debt Service 135 2(09 ll
 

Exports 1.599 29.2 31.2 

.2
Debt service Ratio, 92 4% 
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The substantial decrease of the debt service ratio from 1979 (9.2%) to 
198 (.2%) resulted from the advance repayment of most of the 
commercial loans. Projections of exports for 19P1-1985 by the IBRT) 
estimated that the dollar value will increase by over 50 percent with 
an average current account surplus exceeding the l9q estimated 
level (about 1.3-l.A billion incomparison with S1.2 billion in 1980). 
Such favorable results would indicate the GOVOMAN will have, as previously 
mentioned, no problem in repaying the long-term debt incurred by the 
project.
 

C. Economic Analysis
 

The Wadi Al Kawad aquifer recharge project isessentially a demonstration 
project. The technical-hydrological information and analysis provides 
a possible range for firm yield from 1.5 to 5.A MOM per annum. (iven 
this hydrological information an average yield of 4.0 mCM per annum 
was adopted in the economic analysis. 

The economic analysis is a least cost analysis, comparing the availability 
of water from the tWadi Al Khawd with alternative sources of potable water 
for the capital city area of Muscat from 1983-1997. The basis for this
 
selection of potable water use adopted the criteria of maximizing water
 
value. It was initially estimated that the economic rate of return
 
in agriculture uses would be approximately 6.0%. This was substantially
 
less than the 1V% opmrutnity cost of capital currently used by the
 
Development Council of Crman in approving publicly-financed projects and
 
assumed to be the appropriate rate of return or discount rate in this
 
economic analysis.
 

The economic comparision of the Wadli Al Khawd with alternative water 
supplies, as noted above, was a least-cost discounted cash flow analysis. 
The Sultanate of Oman currently has available a least-cost long-term 
plan to meet the projected urban water supply requirements of the capital 
city area. These water supply requirements are presented inTable I., 
Annex A. The output of the Wadi Al Khawd is a new source, not included 
in the plan. Wadi Al Khawd was included in the least cost plan when 
the estimated annual costs of the acquifer recharge project were less than 
the avoidable costs of alternative water supplies. Avoidable cost was 
defined as variable (or avoidable) costs related to the output of the 
alternative sources. In this analysis, the alternative water supply sources 
were primarily water desalination plants and the avoidable costs were 
mainly fuel and energy expenditures. At this stage of knowledge of the 
projects benefits no firm yield for the Wadi Al KhawL project can be 
established and the deferral of alternative water supply projects Included 
in the long-term plan was not contemplated. 

The result of the least cost analysis was substantially favorable to the
 
Wadi Al Khawd aquifer recharge project. Discounted avoidable costs over
 
the 1982-1997 time period were about 3.7 R.O. million in 19P. values
 
(see Table 2,Annex H). This could be compared to R.O. 9.2 million
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investment costs used in the economic analysis. If the avoidable
 
costs are defined as project benefits, the economic rate of return 
is approximately 18.2 percent.
 

Inview of the quite favorable economic results mentioned above, the
 
project's attractiveness isnot affected adversely to a significant

degree unless critical variables are radically revised. The following
 
cnanges in two cri tical variables that appear improbable would decrease
the rate of return to the marginal 1' percent minimum assumed as
appropriate for the project's economic justification: 

Increase capital costs by 60% (from 6.2 million to 9.9 million
 
R.O.). Decrease firm yield to 2.3 MCM per annun (from '..0 
MCM per annLrl). 

On the basis of the results of the economic analysis related to the 
11adi Al 1'%had aquifer recharge project, this project appears economically
worthwhile. 

D. ENVIRONMENTAL ANALYSIS 

An 	 Environmental Analysis* of the proposed project based field andon 
office 	studies was conducted by Stanley consultants inconformance with

the requirements of 22 CFR 216, "A.I.D. Fnvirorental Procedures" 

Principal impacts associated with the proposed project include: 

.	 A reduction of peak discharges during flood periods in 
Wadi Al Khawd and hence reduce damage and loss of life 
indownstream areas;
 

Provision of additional water supplies from project
implementation is anticipated to allow for aquifer
recharge in the Seeb area %hich is currently experienc
ing increased salinity in well water; 

" The loss of natural vegetation and wildlife habitat in
 
those areas disturbed during construction;
 

" 	The potential alteration of traditional water rights;
 

" 	The potential destruction of disturbance of unknown 
archaelogical or histroical sites;
 

" An incremental increase inenvironmental disturbance
 
due to urban expansion as a result of additional water
 
supplies being available;
 

*See: 	 Stanley Consultants, Inc. 1981. 
Feasibility Report - The Wadi Al Khawd Aguifer 
Recharge Project 

"Part 7 - Physical Environment". 



Potential expansion of agricultural lands would increase 
the habitat and carrying capacity for coastal wildlife 
species, especially birds. 

Mitigation activities will include: (a)notification and consultation
 
with the Advisor for the conservation of Environment and the Director
 
General of Antiquities prior to project implementation and (b)the
 
monitoring and evaluation of environmental impacts, especially as they
 
relate to changes intraditional water rights (sec Section InI E.4).
 

E. Social Soundness Analysis
 

The social soundness analysis of this project was perpared by Stanley
 
Consultants and sutmitted as part of their feasibility design report.*
 
Their major findings are oultined below.
 

1. Project beneficiaries
 

Summary - The beneficiaries affected by the project could include
 
urban water users in Muscat, coastal farmers and residents of Seeb
 
and other residents within the drainage basin of Wadi Al TKhavr
 
%Aho have historical rights to water.
 

- Urban Water Supply
 

Total incremental capture from the recharqe project is 
estimated at 4.0 MCM/year. 11,000 daily cubic meters of 
incremental water could supply approximately 26 percent 
of 1983 total urban demands and 14 percent of ]90O demand. 
Residential, commercial, indLstrial, and governrmlent users 
will benefit. Residential users currently account for 
about 65 percent of total water demand. It is estimated 
that there are presently over 10,000 residential connections 
to the system. There may be a small eecrease incost per 
consumer for potable water relative to total expenditure 
per consumer. 

- Water Supply to Seel) 

The 0.68 MiCM increment not punped into the capital area
 
water system would remain in the aquifer to augment the
 
existing natural groundwater supply available to the
 
individual wells in the Seeb area. Currently Seeb, the
 
garden area, is experiencing increasing levels of
 
salinity.
 

*See: Stanley Consultants, Tnc. 1901. Feasibility Report -

The Wadi Al Khawd Aquifer Recharge Project, "part 6 - Sociocultural,
 
Socioeconomic Feasibility.
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If the aquifer recharge project is successful in reducing
 
salinity, residence of the Seeb who presently draw supplies
 
from individual wells may benefit from improvements in water
 
quality. Inaddition, distribution system extensions to
 
Seeb are presently under design and will soon be implemented
 
independent of the recharge project.
 

- Historical Water Rights 

The project site includes no settlements and isowned by the
 
GOVOMAN. Water rights to this property are also held by the
 
government and groundwater is presently extracted for use 
by PDO, the National Petroleum Development Organization, and 
by the capital area municipal system. No other liens on the 
water resources of the project site and Wadi Al Khawd have been
 
identified during the presentation of project documentt.
 
Historical water rights should be factored into decisions on 
the extrension of the water distribution grid and on the 
allocation of incremental water supplies.
 

- Other Impacts 

In addition to increases in recoverable water supplies, the 
Wadi Al Khawd project wil. retard the rate of surface water 
runoff, thereby providing a measure of protection against 
potential downstream flood damage.
 

While average damage reductions cannot be estimated from 
available data, it is expected that floods as large as the 
May, 1981, event would be reduced in impact. The flood 

30 businessesclaimed six lives and damaged ,(.0 homes and 
in Seeb. 

- The urbanization of Oman's population isan established trend 
•occuring independent of this or similar projects which supply
 
services to the growing urban population. This project will
 
not be a significant factor accelerating urbanization.
 

2. Feasibility - The project does not raise serious questions regarding
 
its construction, the O&M of the earthen works, the recruitment of staff,
 

new operating units. There are ample constructionor the establishment of 
the dams are designed for minimum maintenance; and
capabilities in Cman, 

be available would be under the management of an existingthe water that may 
and expanding organization. The project does not add a significant increment 
of staff to this organization. 

3. Replicability - From an engineering point of view, duplication of this 
Until further detailed studies of individual wadis and
project isspeculative. 


the Wadi Al projecttheir runoff/recharge characteristics are completed, rhawd 
is regarded as demonstrational. 
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To the extent this concept would be utilized 
in other wadis, site

specific socio-econonlc characteristics 
would be assessed along with
 

other technical issues. Suggested 
assessment elements to be considered
 

in a socio-economic environmental 
evaluation are shown in Section
 

IV G. 

IV. IMPLEMENTATION
 

FOR CONSTRUCTIONARRANGEMENTSA. ADMINISTRATIVE 

Aency
1. Implementing 


The Ministry of Agriculture and Fisheries 
will have the over.all responsibility
 

This
 
for the implementation of the Wadi 

al K(hawd Aquifer recharge project. 


includes engineering supervision 
through the engineering contract, 

the
 

the monitoring and 
through the construction contract and 

construction the aquifer rechargethe success of
of the program for testingevaluation the T.A.P. The inistry of 

the project committee responsible for Thethrough 
Agriculture has approximately lrW(

employees in four General Directorates. 


General Directorate of Water Resources 
and Irrigation is the group within 

the
 

Ministry of Agriculture with responsibility 
For this project and is headed by
 

The specific responsibility is lodged 
with a
 

Abdulla Hamdan al-Wfahaibi. 
 within the Ministry. The 
Project Committee which has been established 

Directorate and the Project Committee are staffed 
with professional level
 

The FAO has had a long-term advisory 
relationship with this
 

Omanis. 

Directorate and currently two senior 

hydrologists are residents in Cran 

rendering assistance. To date the 
Ministry of Agriculture's project 

manager is 

Eng. Musa Salim Badr AI-Mazrowi, 
who was appointed early in 198J., 

and has
 

continued a close working relationship 
with the Joint Commission, A.I.D.
 

and,Stanley in that capacity. 
It is anticipated that the Ministry's 

Project
 

Committee will continue as the point 
of contact throughout the time 

of this
 

project. 

The Directorate General of Water 
and Irrigation has had experience 

in the
 

design and ijnplementation of small water projects 
throughout Cman and
 

is responsible for development/conservation 
of water resources in the wadis
 

The Ministry of Agriculture
 
along the Batinah coast among other 

locations. 


has under consideration plans 
to develop these wadis in much 

on 
the same manner 

the success 
Project is being developed, dependent 

as the Wadi al Khawi 
of the concept.
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a. 	Supervision of Construction
 

Although the Ministry of Agriculture will have an engineering supervision
 

contractor directly responsible for overseeing the construction it is anticipated 

that reviews of work progress will be con-ducted by the Project Committee 
together with other engineering resources necessary on a weekly basis.
 

The object of the reviews would be so that the committee remain as current 
on the work as possible, and through fore knowledge of likely problem 
areas, (procurement documentation, materials delivery, et:.) be in a 

position to take or suggest remedial action. 

b. 	Maintance and Operation
 

As no full time operating personnel are requirec for the retardi'ng structure 

to function as designed, "operation" can best be understood in terms of the 
maintenance procedures required. These procedures for which the consultant 
will prepare a detailed operating mannual are presented below.
 

-	 General
 

Hydraulic structures are not maintained free and regular maintenance will
 

be absoutely essential to successful cortained operation.
 

Four areas require constant attention. These are:
 

1. 	Removal of accumulated sediment deposits, particularly from
 
within the reservoir area.
 

2. 	Removal of trash accumulations at culvert inlets.
 

3. 	 Transfer of coarser material around the dam to compensate for 
expected downstream channel erosion.
 

4. 	 Monitoring and repairing erosion damage. This may be experienced
 
in the riprap, in the gabion spillway lining, in the stilling basin
 
below culvert outlets, and Inside the culverts.
 

Successful operation will require budgeting for regular attention and an 

adequate staff. 

-	 Enginer"ing Inspection 

Maintenance items other than those mentioned above should not require much 
attention. It is, however, necessary that the dam be thoroughly inspected 
on an annual basis by an engineer experienced in dam construction who would 
report on all items requiring attention and initiate maintenance work. This
 

effort would entail only a few days work each year. 
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- Maintenance Equipment 

The embanlkment day has been 
designed similar to most highway 

embankments 

reinforced by the special feature associated with impoundment 
and spillway
 

Mbrmal highway construction 
equipment will suffice for 

maintenance
 
-
overflow. 


The estimated cost for this yearly 
maintenance is ST.,O
 

purposes. 


"Technical Assistance Program," 
the
 

As explained in Section III.A.
4 


responsibility for maintenance 
and operation in accordance with the maintenance
 

and operating manual is that of the Ministry of 
Agriculture, specifically
 

that of the Ministry's Project 
Committee using appropriate 

counterpart
 

personnel from the Departments 
of Water Resources and Irrigation.
 

2. GOVOMAN Responsibilities 

The GOVOMANI through the 
executing agency, the Ministry 

of Agriculture and
 

Fisheries, is responsible 
for:
 

(a) Contracting for Engineering 
supervision of construction;
 

(b) Contracting for the construction;
 

(c) Disbursement to contractors;
 

construction;
 
(d) Certification of successfully-completed 


(e) Operation and maintenance 
of the complete structure;
 

(f) providing counterparts 
and facilities support for 

the Technical
 
4 ;
See Section III.A.
Assistance program. 


investingeffluents
policies regarding potential

GOVO AN(g) Montioring 
the aquifer, and taking 

appropriate action;
 

(h) Monitoring settlement 
in the wadi discharge areas 

in view of potential
 

floods.damage during time of 

A.I.D. Responsibilities
3. 


(a). Periodic monitoring 
atd inspection of project 

construction to assure 
that
 

construction is according 
to agreed upon design and 

plans.
 

(b) Payment, upon certification 
of Engineer and GOV MAN 

for cost items to be
 

financed from U.S. Dollar 
portion of project.
 

x7 
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Project implementation and monitoring of the A.I.D. input will be the
 
responsibility of the A.I.D. Representative through the Joint Commission
 
with assistance of AID/Washington technical inputs as needed, and agreed
 
to by the AID Representative, the Joint Commission and AID/Washington.
 
It is possible that the project will necessitate extensive AID/W

technical support given the small presence of AID in the J.C.
 

B. Contracting Procedures
 

The feasibility/design study was done by SCI under an AID/T IAC/Require
ments contract at the request and for the account of the JC out of the FY 19SO 
A.I.D. grant or S5 million. SCI's draft final report was completed in
 
August, 1981, and accepted by the GOVOMAN inCctober 19P1. The final report
 
was submitted in December, 198l. The GOVO AN, at the time of review of the 
draft final report, indicated its desire to contract with Stanley for
 
the egnineering supervision of the construction. Since it is in.keeping
 
with cuszomary practice to have the firm responsible for the feasibility/

design do the construction supervision, a waiver has been prepared to permit

A.I.D. to fund from the loan the GOVOMAN-Stanley host country contract.
 

Prequalification'of construction contractors is underway, with SCI handling the 
procedures under its feesibility/design contract. Recommendations as to 
prequalification will be made for the review and approval of the GOVOMAN and A.T.D. 

The draft IFB for the construction contract which is to be sent to the approved
 
short list of prequalified firms, was prepared by SCI, reviewed and approved
 
by the JC, the GOVOMAN and A.I.D.
 

The responses to the IFB will be reviewed and again be evaluated by the engineer
ing construction supervision contractor, and a recommendation for award will be
 
made to the GOVOMAN. 

AID will review, for acceptance, the GOVO0AN's recommendation for award. The 
construction contract will be a host country lump-sun, fixed price or unit
 
price payment, or combination thereof.
 

C. Commodity Procurement
 

Source and orgin for goods and services will be the U.S. and Cman. A waiver
 
isbeing requested to permit procurement, from 941 countries, of approximately
 
S1.5 million of cement and steel nee.ed for construction of the dam, neither
 
of which are as yet manufactured inCman. Procurement will be inaccordance
 
with I/L ! January 5, 1982 for the GOVOMAM-U.S. Grant .7t-0I01. This I/L 14
 
is incorporated by reference in the Loan Agreement for this project.
 

D. Cost Estimates
 

Construction cost estimates have been prepared by Stanley Consultants as part

of their feasibility/design contract and included in their report. Summary
 
cost figures are inAnnex G.
 

A.I.D. had reviewed these costs estimates and found them reasonable.
 

0'
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In addition to the construction costs there is includedl in the
project 	an amount for engineering supervision services and installation
of test 	wells for monitoring and the purchase of accompaning recording devices.
The total cost of the Proiect is estimated to be S15,Opyri to be shared fifty
percent 	(5r%) by the GOVI 
and fifty percent (50%) by A.I.D.
 

E. IMPLEMENTATION SCHEDULE
 

'Schedule of Major Events 

Events 

Date 

1. Project Paper submitted to AID/W

2. 	 Project Paper approved by AIDA 3-82 

4 - 823. Project Authorization issued 4 - 824. Loan Agreement signed

5. PIL Number One issued 14/5 	- 82 
5. Initial conditions precedent met 	 5 - 82 
7. 	Engineering Supervision Contract signed.,, 

5,- 82
 
(Phase I starts)


9. IFB for 'onstruction issued 	 5- 82 
9. Construction Contract signed 5 - 82 
9A. Phase !I ,ngineering Contract signed 5 -;2 
1. Construction started 	 P' 82
 
11. Grant-funded T.A.P. initiated - Sub-Grant Agreement signed 	

9 ' 82 
12. First Disbursement for Project submitted to AID 	

1 - A 
13. Baseline Evaluation Cata gathered 	 RZ.$72
 
14. Construction completed 	 1983 
15. Engineering Contract complete 	 8,4
 
15. Project completed 	 4'- 84 
17. 	 3 - 84Terminal 	date for disbursement 

18. First Project Evaluation begins 12 	- R 
19. 
 Technical Assistance Program completed 	 9,- 83 

Evaluation of T.A.P. on completion of 19	 
jl2 --95
20. 


21. 	 Final Evaluation 
- M1 
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F. 	 REPORTING REQUIREMENTS 

A.I.D. and the JC will look to the Ministry of Agriculture and Fisheries
 
to establish a satisfactory reporting system for monitoring and construction,
 
engineering supervision and maintenance oE the Project. The reports will
 
cover engineering supervision procurement, financial and construction
 
phases of the Project and will be prepared or certified by the consulting
 
firm as may be appropriate. Suggested types and frequent,, of reports are as
 
follows:
 

A. 	Monthly Reports
 

1. Three copies of the consulting firm's monthly narrative
 
report during the pre-construction phase of the Projedt.
 

Monthly reports normally include exhibits as appropriate
 
and should summarize (to the extent that each is applicable
 
to the current report period):
 

a. 	Personnel arrivals, departures and end-of-month strength.
 

b. 	Major conferences, submittals, decisions and events.
 

c. 	Major problem areas current or forseen, together with
 

recormendations for their resolution.
 

d. 	Progress on bidding and contracting.
 

e. 	Expenditures, both from Loan proceeds and other sources,
 

to date and during the reporting period.
 

2. During the construction phase of the Project the monthly
 
report should be amplified and include such items as.
 

a. a suitable bar chart which shall show the estimated
 
and actual construction progress.
 

b. 	typical construction photographs and/or diagrams
 
showing job progress.
 

c. 	a detailed listing of work performed during the
 

past month.
 

d. 	a detailed listing of the work preformed during
the past month.
 

e. 	a general listing of the work to be performed during
 
the coming three (3) months.
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,-1nthly reports should be cue as of the working day of 

each calandar month following the calandar month reported. 
Reports will be suhnitted to A.I.D. and the JC. 

B. 	 Quarterly Progress Reports 

Such reports normally inc]ucle: 

1. 	 Statistical data such as bar charts to show actual 
versus scheduled prngress; procurement schedules; 
financial plan and cash flow charts; and tabulation
 
of accrued charges and payments received by the
 

consulting firm and the construction contractor;
 
and a Project personnel chart in tabular form.
 

2. 	A narrative sunary (similar to that prepared by the
 
consulting firm and stihiitted montly to the Ministry
 

of Agriculture and Fisheries). 

3. 	 A visual presentation such as maps and photogrnphs as 
applicable to the reporting period. 

4. 	 Quarterly Progress Reports are eue not later than 
four weeks after the erd of the quarter reported. 
The first quarterly report shall he prepared for the 
calander quarter inwhich the first disburesement is 
made under the Loan. 

C. 	Shipping Reports - Details to he supplied, in an implementation
 
letter.
 

1). 	 Poject Copletion Report 

A Project Completion Report (a statistical, historical, 
financial, and technical summary) shall he clue within 
thirty (30) days after the completion of all work. 

G. 	 EVALUATION PLAN 

an evaluation 
The 	 GO'JOMAN with the collaboration of the JC agree to establish 

program as part of the Project which will cover 
both the construction and
 

The program will include, during the
 Technical Assistance Program (T.A.P.). 


implementation of the Project and at one or more 
points thereafter (a) evaluation
 

of progress towards attainment of the objectives 
of the Project; (b) identification
 

and 	evaluation of problem areas or constraints which 
may inhibit such attainment;
 

(c) assessment of how such information may be used 
to help overcome such problems;
 

and (d) evaluation, to the degree feasible, of 
the overall development impact
 

of the Project.
 

The Evaluation Program will include the design and 
construction, the quantitative
 

(The T.A.P.), including the status existing
 
and 	qualitative aspects of the water 


prior to completion of the dam and the 
results achieved after completion and the
 

socio-economic and environmental effects of the project.
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The major socio-economic and environmental elements to be considered
 
inan evaluation if this concept would be utilized inother wadis's are:
 

1. 	Impact on historical water rights and water use patterns
 

a. De facto and de jure transfer of water rights and resources
 

- individual or community to central government 
- rural to urban 

b. Water use patterns 

Human settlements 

Availability of domestic water 
Per capita consumption of potable water 
Community organization based on water use 
Role of women inwater collection 
Distribution of water within communities 

Economic uses of water 

Irrigation Inf:astructure
 

'
 
- Impact on traditional and moern infrastructure 

(pumps, irrigation ditches, etc.). 

Agricultural techniques
 

- Impact on falaj irrigation systems 
- Impact on cropping patterns as reliability of water is 

altered 

c. 	 Utilization of water for aquifer recharge to comat 
increases insalinity.
 

d. 	Pastoralism 

- Impact on seasonal/intermittent use. 

2. 	Assessment of comparability of sites
 

a. Identify flow frequency and aquifer recharge characteristics
 
which allow for project replication.
 

b. Identify distribution of human settlement characteristics
 
and agricultural and pastoral water use patterns.
 

c. Develop schema for assessing and mitigating impacts on
 
other potential sites based on socio-economic features
 
and experience inWadi al Khawd.
 

d. Develop schema for assessing and mitigating impacts on other
 
potential sites based on environmental features and experience
 
in Wadi al Khawe. 



V. CONDITIONS AND COVEITATS 

A. CONDITIONS PRECEDENT TO DISBURSEMENT 

1. Initial Conditions Precedent
 

a. Legal Opinion 

b. Statement of Borrower's Authorized Representative
 

c. Approval of Co-Chairman of Joint Commission 

2. Additional Conditions for FoecifIc Disbursements.
 

a. Prior to any disbursement under the Loan or to the issuance by
 

A.I.D. of documentation pursuant to which disbursement will be made, for
 

engineering services, the Borrower shall except as A.I.D. my otherwise
 

agree in writing furnish to A.I.D. in form and substance satisfactory to
 

A.I.D., a signed contract for such services.
 

b. Prior to any disbursement under the Loan, or to the issuance
 

by A.I.D. of documentation pursuant to which disbursement will be made,
 

for construction services, the Borrower shall furnish to A.I.D., in form
 

and substance satisfactory to A.I.D., except as A.I.D. may otherwise agree
 

in writing, a signed contract for such services.
 

B. Special Covenants
 

1. Project Evaluation. The Parties agree to establish an evaluation
 

program as part of the Project. Except as the Parties otherwise agree in
 

writing, the program will include, during the implementation of the Project
 

and at one or more points thereafter; (a)evaluation of progress towards
 

attainment of the objectives of the Project; (b) identification and evaluation
 

of problem areas or constraints wich may inhabit such attainment; (c)assessment
 

of how such information nay be used to help overcome such problems ; and (d)
 
of the overall development impact of the
evaluation, to the degree feasibile, 


Project.
 

2. Project Implementation procedures. The Parties agree that the Project
 

shall be governed by the procedures for implementation of activities
 

(including without limitation the procurement of goods and services) formally
 

established by the Joint Commission, as in effect from time to time.
 

The Borrower convenants that it3. Supervisory Engineering Services. 
will acquire and maintain tha services of a supervisory engineering firm
 

acceptable to A.I.D. through completion of Project construction, start-up
 

and terting, pursuant to a contract acceptable to A.I.D.
 

4. Testing. The Borrower covenants that it will submit a testing
 

program to A.I.D. for A.I.D.'s approval, and that it will initiate
 

implementation of the program in the project area prior to project completion
 

or shortly thereafter, including without limitation by providing the necessary 
budget, staff, and staff training. 
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5. Maintenance. The Borrower covenants that it will suImit to
 
A.I.D. a plan for operation and maintenance of the Project for A.I.D.'s
 
approval, and that it will implement such plan in a timely manner,
 
including without limitation, by providing the necessary budget,
 
staff and staff training.
 

6. Protection Measures. The Borrower convenants that adequate measures
 
will be taken:
 

a. to prevent contamination of the Wadi Al Rhawd aquifer; and 
b. to prevent establishment of facilities in areas downstream
 

from the structure which may be subject to flooding according 
to most probable flood estimates.
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ANNEX B A
 

51JLrANT DCC~s.E N . b//74) 

'.oncarning rs~mtion of the Water (esnurcel CounciL 

or Unan, after reviewing the Sultani Oec:ee
,d, Uaos din baeed, Sultan 

of tho law of organizatien of theMto. 26/75 concerning the lssuing 

.. ,ri..nls~rirtive machinsTy of thq State and its Amendments, and tne Decrse 

.,a. 4*/75 concerning the fao-ationOf the Water Resources Council and 

No 76/77 concerning the issuing of the

its amen4.jent. And the Udciae 


13 for the Oevelopmlbltn o the Wat8 Rsaurcbj.
 

Ana for tne public Lnterest:
 

.t .Jicraedthe tollowing:
 

The Watpc Reaources Council shall oe rifarm.id;:I-.cle 1., 
unuir our Chairmanship as 'ol.tiws: 

- Minister of Agriculture & Fioheries 

(Oeputy Chai. an) 

- Minister of Electricity & Water (Member)
 

- 'inister of Interior (Mlmber)
 

- Minister of Land Affairs & Municipalitiss
 

(Momber)
 

Minister of Communications (member) 

- Minister of Petroleum & Minerals (Member) 

2 ,The Water Reources CouncL shall be the top 

authority tar drafting the NatLanal Plan for the 

develaoament or' tha 'Jatsr Resources in the 

Sultarmet, pr serving it, and a l rving all plana 

and pro. t.s which are aubmitted by ,uriaus 

impl ,e.nation.quarters-in this cnnnection before 

Art cle 3 	 The tfqter Resources Ciuncil shlLl t.eet ,ar.t- t.Q c2 

a-iery tto months. 

.4' 	 A11 itme, from thle provisions of the %.-opr-vicusArticle 
.

docr coa; No. 45/7. 3nd 75/77 which are in contradi-1.1

with the provisions and rules of this Docrae shall b 

hereby .alcoallad. 

F1 Pr 17, [1, 

394 

http:rifarm.id


.=.LLe :All conened ministrias shall act nociseiry 

asesurs, eh in the limito or its jurLsdictions, 

to iiple~ent thi3 decree. 

Article, i This decree shall be publist 

Gzzatt8 and b. enforcoo from 
publication. 

In 

the 

he Or i:ial 

Jd1;e w it' 

lsse'L, On • Oeciber, 4 - 1979. 

SULTAN or OAN. 



ANNEX C
 

Water 	 Resmirvts Council 
P. O. Box 1225
 

MUlSCAT
 

Governmental agenies involved 1r water resources 

1. Water Resouresa Council and Secretariat 

It make3 rfcoto ndations co the Oevelopment Council on "ater PoLicy 

it provides coordinaton in water rs=ource3 activities to all o:ner agencies; 

It assesses overall water availab)ity on the baSis of Plans and proposals 
3uLbaitted by various agariea3s; It asaesseo the feasibility of artificial 
recharge; it evaluates the danqe3 of saline intrusion; 

it manages the ,Aater reurces development through caatton of a per...L 
and licenss systm. 

2. 	 Offte of H.E. 'gall of Dhofar 

It .3uplie3 water to the city of Salalah and to villages in 3tel-Qaah; 

It collects basic hyrcoiogic and meteorologic data In SaLaah. 

3. 	 Ministry of Education 

It provides training and scholarships to students in water resurces. 

4. Ministry of Co 4 erce and Inid~jstry - LAoratorv 

It conducts chemical and physical &n4lyses of water samples; 

It develops sacer standards for the Sultanate. 

5. Mlnistry of Commerce and Industr' - Olrctorate of Inlust-v 

tt designs and constructs (or a~prov-s) *ater sulply orjcs f,r Industr . 
development. 

S. )4inistry of Health 

It mns.wt watr qait.tac hwumin wasaptol Itsa l4boratory canducta 
cnen4l and bactcrtLegcAl analyse" of water 3ples. 

4.h 
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7. Ministr- of tand Affairs anc MunielaliLi,.s
 

It pzuvide5 ind fndgeS wodste WdLer dtposdi facilities 1.1 '111 cities 
otf the SultanaLe; it provides drtikinj ",jter to the smaller r-nlcI'Jite" 

S. Min Itry 2f i.iriCuLLure - lrrdLlun dfnd I dil,tdiinteance. U.- L. 

itperforms, or finances, repair3 dnd dflJ; it recijims land for.
 
agricultural purposes.
 

9. Ministry of Agriculture - Water Resources Oeartment 

Itevaluates and assesses avallabillty of wdter for.agricultural purposes; 
it plans agriculturai develcpment projects; It collects basic hydrologic 
data as pt of a national water survey. 

10. 	 Ijnista of Defense 

It supplies watar to military camps and Installations. 

11. 	 Hinistry of Eaectricity and Water 

It supplies drinklng water to the larger clites and municioal.iti . 

12. 	 HInistry of Social Affairs and Labor 

It supplies drinking water to flew housing development3 outside exlsting citit 

13." Otwan of H.1. for Protocol
 

It supplies drinking and irrigation water to L. properties of His MaJesty.
 

14. Ministry of Counicatiuns
 

It collects hydrometeovological data through a netork of obsdrvations 
stations; it conducts hydrologic studios for road designs. 

15. inistz'y of Aegaf 

It .aintaIns a register of asqaf propertles, incluaing water rights. 

16. 	 Petrole Devloowent M"a 

lt uppliesW ater It its own facilities and residential areas. 



17. Mini~trv of Interior
 

as tt. first judge in
 
the local WdlI1s it dct 
Through the offtces of 


settling dispuLes concerning 
wdter rights.
 

is. Mlnistry' of Dian Affairs
 

It has an active unit for 
environmental protection 

Lncludinfg 3afe'gu'rdin
 

the water resOurceS.
 

• y3 
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ACTION MEMORANDUM FOR THE ASSISTANT ADMINISTRATOR, BUREAU FOR NEAR
 

EAST
 
FROM: 	 NE/PD, Selig A. Taubenblatt
 

SUBJECT: 	 Oman: Wadi Al-Khawd Aquifer Recharge Project (Loan No.
 
272-0102)' and Wadi Al-Khawd Technical Assistance Program
 
(Joint Commission Grant Subactivity No. 272-0101.2)
 

Problem: 	 Your approval is required to authorize (1) a $7.5
 
million loan to the Government of the Sultanate of Oman for the
 
Wadi Al-Khawd Aquifer Recharge Project and (2) a $1 million Wadi
 
Al-Khawd Technical Assistance Program Subactivity under the Joint
 
Commission Grant to the Sultanate of Oman. This activity is one
 
project with two funding sources.
 

Discussion: In 1980, the United States entered into an agreement
 
with the Sultanate of Oman (GOVOMAN) establishing a Joint Com
mission on Economic and Technical Cooperation to serve as the
 
institutional framework for U.S. economic assistance. The U.S.
 
separately agreed to provide $5.0 million annually in ESF grants,
 
the first of which was made in FY 1980. An FY 1982 grant has been
 
authorized (collectively the "Grant"). Also in 1980, the U.S.
 
agreed to provide certain loan funds, should suitable projects be
 
identified. In connection with the establishment of the Joint
 
Commission, A.I.D. and the GOVOMAN identified construction of a
 
pilot aquifer recharge project in the Wadi Al-Khawd as a top
 
priority activity, particularly since the water sector is of major
 
concern in Oman's 5-year development plans and a pre-feasibility
 
study for this project had already been conducted.
 

It is proposed that a $7.5 million loan from FY 1982 ESF funds be
 
authorized for the Wadi Al-Khawd Aquifer Recharge Project (the
 
"Project"). The Project consists of financing the foreign ex
change and local currency costs, over a three-year period, for
 
engineering supervision and construction services for a water
 
retarding structure in the Wadi Al-Khawd. The structure will
 
capture storm water which would otherwise run off to the sea, so
 
that it can percolate down to replenish the underground aquifer.
 
If the Wadi Al-Khawd project, which is a demonstration project, is
 
successful, the GOVOMAN may replicate it in other wadi locations
 
in Oman. The Project will be carried out in accordance with a
 
feasibility study and final design prepared by Stanley Con
sultants. The loan will be repayable over 20 years at 5% interest
 
with a 5 year grace period on principal repayment, and the GOVOMAN
 
will match the U.S. contribution to the Project.
 

V-7 
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It is also proposed that a $1 million technical assistance program
 
be authorized as a subactivity under the Grant (the "Sub
activity"). The Subactivity, which will be conducted over a
 
three-year period, consists of:
 

(1) Providing technical assistance to the Ministry of Agri
culture and Fisheries in monitoring and evaluating data from
 
the Project;
 

(2) Providing technical assistance for the collection and
 
analysis of water resources data as it relates to the po
tential of other aquifers along the Batinah coast; and
 

(3) Short-term training for Ministry of Agriculture and
 
Fisheries personnel.
 

The first $500,000 will be funded from the FY 1982 Grant, while
 
the second $500,000 will be funded from the FY 1983 Grdnt, subject
 
to authorization thereof and the availability of funds.
 

Procurement for both the Project and the Subactivity will be from
 
the United States and Oman, as is authorized under the Grant.
 
Procurement for both the Project and the Subactivity will also be
 
conducted in accordance with the procurement procedures established
 
pursuant to the Grant for Joint Commission-sponsored activities.
 

The NEAC approved the project paper for the Project and the
 
Subactivity on March 31, 1982, subject to certain minor adjust
ments which have been made. The Project was contained in A.I.D.'s
 
FY 1982 Congressional presentation.
 

There are no current human rights issues under Section 502(b) of,
 
the Foreign Assistance Act which would preclude provision' of this
 
assistance to Oman.
 

Recommendations:
 

(1) That you authorize the Wadi Al-Khawd Aquifer Recharge Project
 
in the amount of $7.5 million by signing the att'ached project
 
authorization; and
 

(2) That you authorize the Wadi Al-Khawd Technical Assistance
 
Program Subactivity in the amount of $1 million by signing the
 
attached subactivity authorization.
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PROJECT AUTHORIZATION 

Name of Country: Sultanate of Oman Name of Project: Wadi Al-Khawd
Aquifer
 
Recar ge
 

Project
 

Number of Project: 272-0102 

1. Pursuant to Section 531 of the Foreign Assistance Act of 1961, as 
amended (the "Act"), I hereby authorize the Wadi Ai-Khawd Aquifer 
Recharge Project (the "Project") for the Sultanate of Oman involving 
planned obligations of not to exceed seven million five hundred 
thousand United States dollars ($7,500,000) in loan funds over a three 
year period from date of authorization, subject to the availability of 
funds in accordance with the AID/OYB allotment process, to help in 
financing foreign exchange and local currency costs for the Project. 

2. The Project consists of the construction of a water retarding
 
structure in the Wadi Al-Khawd designed to maximize aquifer recharge
 
and provide sane flood control.
 

3. The Project Agreement(s) which may be negotiated and executed by
 
the officer (s) to whom such authority is delegated in accordance with
 
AID regulations and Delegations of Authority shall be subject to the
 
following essential terms and covenants and major conditions together
 
with such other terms and conditions as AID may deem appropriate.
 

4. Terms and Conditions
 

a. Interest Rate and Terms of Repayment
 

The Cooperating Country shall repay the Loan to A.I.D. in United
 
States Dollars within twenty (20) years from the date of first dis
bursement of the Loan, including a grace period of not to exceed five
 
(5) years. The Cooperating Country shall pay to AID in United States
 
Dollars interest from the date of first disbursement of the Loan at the
 
rate of five percent (5%) per annum on the outstanding disbursed
 
balance of the Loan and on any due and unpaid interest accrued thereon.
 

b. Source and Origin of Goods
 

Goods and services, except for ocean shipping, financed by AID
 
under the Project shall have their source and origin in the United
 
States or in the Cooperating Country, except as AID may otherwise agree
 
in writing. Ocean shipping financed by AID under the Project shall,
 
except as AID may otherwise agree in writing, be financed only on flag
 
vessels of the United States or the Cooperating Country.
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c. Conditions Precedent to First Disbursement
 

Prior to the first disbursement under the Loan, or to the issuance 
by AID of documentation pursuant to which disbursement will be made, in 
addition to the standard conditions precedent thereto, the Cooperating 
Country will, except as AID may otherwise agree in writing, furnish to
 
AID in form and substance satisfactory to AID, evidence that the
 
Project has been approved by the two co-chairmen of the Joint Com
mission on Economic and Technical Cooperation established by an Agree
ment of August 16, 1980, between the United States of America and the
 
Sultanate of Oman (the "Joint Comission").
 

d. Additional Conditions Precedent for Specific Disbursements
 

(1)Prior to any disbursement under the Loan, or to the 
issuance by AID of documentation pursuant to which disbursement will be 
made, for engineering services, the Cooperating Country shall furnish 
to AID in form and substance satisfactory to AID, except as AID may 
otherwise agree in writing, a signed contract for such services. 

(2)Prior to any disbursement under the loan or to the
 
issuance by A.I.D. of documentation pursuant to which disbursement will 
be made, for construction services, the Cooperating Country shall
 
furnish to A.I.D. in form and substance satisfactory to A.I.D., except
 
as A.I.D. may otherwise agree in writing, a signed contract for such
 
services.
 

e. Covenants
 

(1) Project Implementation Procedures. The Cooperating
 
Country shall agree that the Project shall be governed by the pro
cedures for implementation of activities (including without limitation
 
procurement of goods and services) formally established by the Joint
 
Commission, as in effect from time to time. 

(2) Supervisory Engineering Services. The Borrower 
shall covenant that it will acquire and maintain the services of a
 
supervisory engineering firm acceptable to AID through completion
 
of Project construction, start-up and testing, pursuant to a
 
contract acceptable to AID.
 

(3) Test in. The Cooperating Country shall covenant
 
that it will submit to AID a testing program satisfactory to AID'
 
and that it will initiate implementation of the program in the
 
Project area prior to Project completion including without limita
tion by providing the necessary budget and staff. 
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(4) Maintenance. The Cooperating Country shall
 
covenant that it will submit to AID a plan satisfactory to AID for
 
operation and maintenance of the Project, and that it will imple
ment such plan in a timely manner, including without limitation by

providing the necessary budget and staff.
 

(5) Protection Measures. The Cooperating Country shall
 
covenant that adequate measures will be taken:
 

i. 	to prevent contamination of the Wadi al-Khawd
 
aquifer; and
 

ii. to prevent in areas downstream from the
 
structure establishment of facilities which'may

be subject to damage by flooding according to
 
most probable flood estimates.
 

W. Antoinette Ford
 
Assistant Administrator,
 
Bureau for Near East
 

12 MAY 1982 

Date
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SUBACTIVITY AUTHORIZATION 

Name of Country: 	 Oman (United Name of ,Subactivity: Technical 
States Oman Assistance 
Joint Program 
Coiiflssion on (In Conjunction 

with theEconomic and 
Wadi Al Khawd
Technical 

Cooperation A uiferRech r 9-e 
Project)
 

Number of Subactivity: 272-0101.2 

1. In accordance with Project Implementation Letter No. 5, Section IC9, 
for Grant No. 272-0101, dated September 28, 1980 between the United 
States of America and the Sultanate of Oman (the "Grant"), setting 
forth procedures for selecting subactivities under the Grant, I hereby 
authorize financing of the Technical Assistance Program (in conjunction
 
with the Wadi Al Khawd Aquifer Recharge Project) Subactivity (the
 
"Subactivity") under the Grant in an amount not to exceed $1,000,000 

a 3 year period from the date of this authorization, subject to
over 

authorization and availability of funds in the Grant in accordance with
 
the A.I.D. OYB/allotment process. 

2. The Subactivity consists of a technical assistance program to
 

complement the Wadi Al Khawd Aquifer Recharge Project by assisting the
 

Ministry of Agriculture and Fisheries, Directorate of Water Resources
 

and Irrigation (the "Ministry") to further develop and strengthen its 
staff through training and the provision of consultants for evaluating 
the results of the project and analyzing water resources data. 

3. The Subactivity shall be carried out, and any subgrant agreements 
subject to the following essentialshall be negotiated and executed 

terms and provisions. 

B. Terms and Conditions 

a. Conditions Precedent to Execution of Subgrant Agreement
 

Prior to execution of the Subgrant Agreement, the Sultanate of
 

Oman shall furnish in form and substance satisfactory to A.I.D. 
evidence that the two Joint Commissioners have approved the Sub

activity.
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b. Conditions Precedent to Disbursement
 

Prior to any disbursement, or to the issuance by A.I.D. of
 
documentation pursuant to which disbursement will be made, for con
sultants' services, the Ministry shall furnish to the Joint Commission,
 
in form and substance satisfactory to A.I.D., except as A.I.D. may
 
otherwise agree in writing, a signed contract for such services.
 

c. Covenant
 

The Ministry shall covenant that the Subactivity will be
 
carried out in accordance with the terms and conditions of the Grant.,
 

W. Antoinette Ford
 
Assistant Administrator
 
Bureau for Near East
 

MAY 1982 
Date 

5-3 



ANNEX F
 

PROJECT DESIGN SUMMARY
 
LOGICAL FRAMEWORK
 

Project'Title & Number: Wadi Al Khawd Aquifer 
Life of Project: 
From FY 82 to FY 86 

Recharge Demonstration Project 
272-0102 - 272-0101.2 

NARRATIVE SUMMARY 

Program or Sector Goal: The broader objective to which this project
 
contributes:
 

To realize effective management of Oman's water resources.
 

(Thru storage of run-off generally lost).
 

Project Purpose:
 

To test whether a dam of specific type in the Wadi al-Khawd:
 

(a)can save rain of water by allowing it to percolate into the
 
groundwater aquifer.
 

(b)will prevent or reduce lost of water to the sea from flood flows.
 

of Grant Technical Assistance
 

To assist the Ministry of Agriculture and Fisheries strengthen its capacity
 
to evaluate the results of the demonstration project, correlate water resources
 
data, and identify and develop a training program for Ministry Officials.
 

Outputs:
 

Increased amounts of water are stored in aquifer of wadis and increased
 
amounts of water are made available for extration from aquifer. Improved
 
water quality expected in areas of increasing salinity.
 

Water analyses completed successfully in a timely manner.
 

Water resources data correlation for participation to other wadis is significant.
 
MinAg personnel trained.
 

Inputs:
 

1. A.I.D. Project Loan
 
2. Govoman 50% Contribution to Project
 
3. Engineering Services
 
4. Construction Services
 
5. $ iMillion T.A.P. ( See Annex F.1)
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OBJECTIVELY VERIFIABLE INDICATORS 

Measurers of Goal Achievement:
 

1. Significant amounts of rain run-off are conservedr--increasing
 

available water for:
 

a. 	 Irrigated agriculture 

b. 	Increased Water supply.
 

End of project Status.,
Conditions that will indicate purpose has been achieved: 


1. Vite amounts of water in the aquifer has been increased 	signigicantly. 


2. 	The structure functions are designed, controlling discharge of flood
 

waters.
 

3. 	Water quality and quantity analyzed.
 

4. 	Water resource data correlated
 

5. 	Training program completed
 

Magnitude of Outputs:
 

An estimated average of 4.0 million cubic meters of water per year is saved
 

by the dam.
 

Sufficient water analyses completed to indicate purpose has been achieved.'?
 

(Several hundred). 

Data for 200 km's pf wadis correlated.
 

10-20 Min Ag personnel trained.
 

Implementation Target (Type and Quantity)
 

1. 	$7.5 million A.I.D. Fund Commitment - FY 1982 

2. 	$7.5 million GovOman Commitment FY 1982 

(See Section III B.1 and Annex G)
 

Host Country Technical assistance contract signed and functioning.
 

(See Section III A.5 and Annex F. 1)
 

V 
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MEANS OF VERIFICATION 

1. Visual inspection and gage measurement of flood waters, both
 
upstream and at coast road.
 

2. 	Monitoring of groundwater, both quantitatively and qualitatively.
 

1. 	Monitoring shows the increase in the water stored underground.
 

2. Engineering inspection shows little or no damage, and adequate
 

functioning of structure.
 

3. 	Analysis is cvmpletedwater data successfully utilized.
 

4. 	Trained personnel usefully integrated in Min. Ag.
 

Maintenance experience has been satifactory. Monitoring: instruments will
 
verify water stored and extracted from the aquifer, as well as water quality.
 

Analyses verify project purpose.
 

Effective data correlation leads to productive application in other wadis.
 

Personnel trained.
 

1. 	Signed Loan Agreement
 

2. 	Notifica' on fro,% GovOman of Funds Contribution
 

3. 	Engineering Services Contract Signed
 

4. 	Construction Contract Signed
 

5. 	J.C. verifies MinAg Assigiient of Counterpart Personnel
 

6. 	Signed Contract water analyses completed, data coorelated and
 
personnel trained.
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IMPORTANT ASSUMPTIONS
 

Assumptions for achieving goal targets:
 

1. This project will prove successful enough to demonrate the major amounts of 
wadi flood waters can be saved. 

2. Other water projects will be undertaken
 

3. Sound water policies adopted/followed by Gov.
 

Assumptions for achieving purpose: ,
 

1. Project is carefully constructed, and functions as planned.
 

2. Flood flows and aquifer water storage capacity are carefully measured'and
 
monitored.
 

3. T.A.P. successfully designed.'
 

4. MinAg counterparts provided perform successfully.
 

5. Sufficient number of personnel available for training.
 

Assumption of achieving outputs:
 

1. Dam is properly designed for catching and slowing floods.,""
 

2. The hydrologic data on which dam design is based are typical.
 

3. Water samples collected and correctly analyzed.
 

4. Correlation of existing data sufficient.
 

5. Personnel available for training.
 

Assumptions for providing inputs:
 

Host country contracting done on timely basis..
 

Qualified firms are selected to do the project work.
 

Host country contracting completed in timely manner.
 

Qualified consultants retained.
 



ANNEX F-i
 

TECHNICAL ASSISTANCE PROGRAM 

(T.A.P.) 

While the T.A.P. is envisioned as a three-year effort encompassing three 
parts at an estimated cost of $1. 0 million funded from the Grant, it is proposed 
that the T.A.P. be implemented in phases. 

Initially the detailed scope of work will be developed through the services
 
of a senior, technically qualified advisor from either the United States Geological
 
Service or an A.I.D. IQC contractor, together with representatives of the Ministry
 
of Agriculture and Fisheries in Muscat. This step will be funded from the current 
Grant and take an approximately one month at an estimated cost of between $15,000 
and $20,000. The advisor would develop the scope of work to include, but not
 
limited to, the tasks outlined under the three main phases which follow further
 
below. 

The scope of work will form the basis for the Sub-Grant Agreement estimated 
to cost up to $1.0 million over the three-year period and which can be implemented 
in phases. 

A. 	The first phase to be implemented will be the monitoring/evaluation. While the
 

monitorina wells will be drilled during the construction ohase and the costs included 
in the project the costs for the recording devices will be included under the 
Engineering Contract and procured under the direction of the Engineering Contract 
but 	the use will be the responsibility of this first step of the T.A.P. The scope 

of the monitoring/evaluation activity will include: 

1. 	 Determining and overseeing purchase of exact type of equipment to-

-- record/measure recharge basin inflows and outflows; and 

-- collect water samples for quality analysis. 

2. 	 Installation and training in use of equipment 

3. 	Developing of program/schedule for collection of data and training
 
Omani Personnel to carry out such programming and collection.
 

4. 	Programming/scheduling the analysis of the data.
 

5. 	Analysis of the data and training in the quantitative and qualitative
 
aspects. This would involve establishing working relationships with
 
the 	water analysis laboratory section of the Ministry of Agriculture's 
Agriculture Research Laboratory in Rumais, the laboratory of the Ministry 
of Commerce and Industry, and the Public Authority for Water Resources' 
laboratory. 
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6. 	 Presentation of the results of the analyses carried out for the
 
Wadi Al-Khawd demonstration project. This would include training
 
in the methods and procedures involved in the presentation.
 

7. 	 Assisting the Ministry of Agriculture in carrying out the plan for the 
maintenance and operation of the retarding structure (prepared by the 
Consultant) including -

-- scheduling/programming 

-- marshalling the resources (manpower, finances, equipment) 

-- overseeing the inspection tours for maintenance 

-- training in all the above 

B. The second phase of the T.A.P. will address "water resources data," the scope of 
which will include: 

1. The development of a plan for the systematic collection and organization of 
water resources data as in relation to wadi aquifers along the Batinah
 
Coast. Where this has been done or is being done by or for a Government 
agency, the activities shall not be duplicated, but rather coordinated/ 
complemented.
 

2. 	 The development of a "profile or list" of significant criteria which 
would be indicators of a wadi with potential for successful aquifer 
recharge and training in this process.
 

3. 	The correlation of data collected so as to permit comparision with
 
the 	profile developed. 

4. Developing research programs which would provide data on circumstances
 
associated with various water uses, e.g. agricultural, urban, or industrial 
as they relate to the wadi areas along the Batinah Coast.
 

C. 	 The third phase of the T.A.P. will address "training," the scope of which will 
include:
 

1. Developing and presenting a training program for the Ministry of Agriculture 
to prepare Omani personnel of the Ministry of Agiculture to carry on the 
activities of the Technical Assistance Program at the end of the three-year 
program. 

2. 	 The development, implementation, and overseeing of a short-term training 
program both in Oman and the United States with the aim of further strengthen
ing the capabilities of the Ministry of Agriculture personnel assigned 
to the various aspects of this aquifer recharge effort as part of a 
national water resources effort. 

Cl 



3. 	Developing Lraining seminars in Oman for the benefit of the
 
Ministry of Agriculture's efforts in aquifer recharge as a water
 
resources activity in association with agriculture development
 
along the Batinah Coast. This responsibility would include course
 
content, participants, consultants, timing, and evaluation of the
 
courses' effects.
 

It is planned that the T.A.P. will involve the technical advisor/consutlant(s),
 
the Ministry of Agriculture's Project Committee, and counterparts from the
 
Departments of Irrigation and Water Resources. It is anticipated that the Project
 
Committee will have the responsibility on behalf of the Ministry of Agriculture
 
to ensure that the finally-agreed-up tasks are carried out. 

The estimated costs of the three phases are: 

1. Monitoring/Evaluation 

1 Sr. Hydrogeologist Project Manager, 3 yrs. $450,000 

6 short-term technical consultants (estimated 
12 man months) 130,000 

2. Water Resource Data 

1 technical consultant on Water Data 1 yr. 120,000 

Up to 6 short-term technical consultants 
(estimated 12 man months) 130,000 

3. Training' 

Short-term training in U.S., estimated 10-20' 
persons (2months each @$5,000/person) 150,000 

Training seminars in Oman, 6 over 2 yrs. 20,000 

Estimated Total $1,000,000 



ANNEX F2
 

of Oman,SUBGRANT AGREEMENT dated , 1982, among the Sultanate the
 

Ministry of Agricultue and Fisheries (the "Ministry"), and the United
 
on (the
States-Oman Joint Commission Economic and Technical Cooperation 


"Joint Commission") .
 

Whereas the Sultanate of Oman and the United States of America acting through
 
the Agency for International Development C'A.I.D.") entered into a loan agreement
 
dated , 1982 (the "Loan Agreement"), whereby A.I.D. agreed to loan the
 

Sultanate of Oman up to seven million five hundred thousand United States dollars
 
($7,500,000) for the Wadi Ai-Khawd Aquifer Recharge Project as described therein;
 
and
 

WHEREAS the Ministry has been vested with the responsibility of carrying out
 
the Wadi Al-Khawd Aquifer Recharge Project; and
 

WHEREAS the United States of America, acting through A.I.D., has granted 
the Sultanate of Oman Ten million United States dollars ($i0,000,000) the 
"Grant") for support of operations of the 'oint Commission", pursuant t e 
Project Grant Agreement dated September 28, 1980; and 

WHEREAS the Loan Agreement counterparts a technical assistance program in
 
connection with the Wadi Al-Khawd Aquifer Recharge Project (the "Subactivity") 
will be provided under the Grant Agreement; and
 

WHEREAS the Joint Commission and A.I.D. have approved the Subactivity in 

accordance with the procedures established under the Grant Agreement; 

SOW THEREFORE, the parties hereby agree as follows: 

1. The Sultanate of Oman shall make available proceeds of the Grant totalling 
million United States dollars ($ ) to the Ministry and the
 

Ministry agrees to such proceeds of the Grant for the Subactivity as stated
 
in paragraph 2 below.
 

2. The Subactivity comprises a Technical Assistance Program, Annex 1, 
attached, provides details of the Subactivity. Within the definition of
 

the subactivity, elements of the amplified description stated in Annex 1
 

may be changed by written agreement of the authorized representatives of
 
the parties named in Section 8.3 of the Grant Agreement, without formal
 
amendment of this Acr!-c.ment.
 
3. Prior to the first disbursement for the subactivity, or to the issuance by 

A.I.D. of documentation pursuant to which disbursement will be made, the Ministry
 
shall furnish to A.I.D. in form and substance satisfactory to A.I.D., except as
 

A.I.D. may otherwise agree in writing a signed contract for such a technical 
assistance program.
 

4. The Ministry shall abide by the provisions of the Grant Agreement, which
 
forms a part hereof as if the Ministry were an original party to the Grant
 
Agreement, except the articles that apply to the Sultanate of Oman alone.
 

,•I . 



5. The Ministry shall consult with the Sultanate of Oman in carrying

0o
 

out the necessary arrangements in'light of action to be taken by
 

A.I.D. and the Joint Commission in accordance with the provisions of
 

the Grant Agreement.
 

6. The persons listed below, or such other persons as each may have
 

time to appoint in writing, is designated as the authorized repre

sentative of the applicable party for the purpose of. taking any
 

action required or permitted to be taken under this Subgrant Agree

ment.
 

The Sultanate of Oman:
 

The Ministry:
 

The Joint Commission:
 

IN WITNESS WHEREAS, the Sultanat eofOman, the'Ministry 0f Agricul

ture and Fisheries, and the United'States-Oman Joint Commission on
 

Economic and Technical Cooperation, each acting through its duly 

,authorized representative, have'caused this Subgrant Agreement to, be 

signed and delivered as of the date first written above. 

SUtTA.NATE OFOLMAN UNITED STATES OF AMERICA 

By:, By:
 

Title: Title:
 



UNITED STATES OMAN JOINT COMMISSION 

ON ECONOMIC AND'TECHNICAL COOPERATION
 

By:_By:__________
 

Title: Co-Chairman Title:Co-Chairman' 



ANNEX F3
 

TO: 	 The Co-chairmen 
Omani-American Joint Commission 
for Economic and Technical Cooperation 

Request for your Approval of a Project Subactivity
SUBJECT: 


Section 4.3 of the Project Grant Agreement requires that you consider
 

the project paper for subactivities before submission to A.I.D.
 

We need you approval therefore of the Technical Assistance Program 

Project Paper which is part of the Wadi Al Khawd Water Recharge 

Project Paper. The development of which was approved by the Joint 

Commission. 

Approval of the Technical Assistance Program
 

Yusuf al-Alawi Abdulla 
Undersecretary
 
Ministry of Foreign Affairs 
Omani Co-chairman 



Su11latanate of Oman /
 
Ministry of Agruculture & Fisheries
 
01 fice of the Minister
 

.'. SZA/t/7/Z/77/82
_')at 13/3/1982
e',: 

Mr..am.ud llilal Al llabsi,
 
'1I.e Managing Director,
 

,:atni Amerian Joint Coiinission for Economic &"'technical Coopert i,,
 

"1.ir Sir, 

Stib: The Technical Help Program Internal Rschiarge i)a:..
 

Project, at Wadi Al Khoud
 

We refer to your letter No. 77 dated 8th March 1982 regar.li.: ,','ur 
proposals that the internal recharge dam project, at Wadi Al Klio ad, ;gh.ltIk4 
the technical help to provide the three following factors: 

I - Supervising the measure of internal recharg;e and the pro.jeoct v.m.i;:Itior 
side. 

2 - Set a plan for the collection and organization of water res.ure(: datai 
so as to evaluate the possibility of internal recharge for th. t:iter 
internal dams in the other wadis at Al Batina Coast. 

I - To set and implement a short term and long term training progi..1., fo.r 
the Omanis employed in the field of water resources develO1pm::, at the 
Ministry of Agriculture & Fisheries. 

Kindly arrange to take the necessary action in voordination ':Ith
 
tl.o Co-chairman o the Joint Commission to the necessary fund mt.re.
'o;ivd 
ir your said letter amounting to one million dollars on basis c'f a 
:-rant from the Commission. 

We remain.
 

Yours faithfully
 

Abdul llafiz Salim,'Rajab
 

Minister of Agrit'lture & 1.'i:he ri,,<
 

C. I.E. The Undersecretary
 

I'paimjii g Unit 

- Director General of Water Resources'8Irrigatioit.,, 

- .. The'file 

http:regar.li


ANNEX G,
 

COST ESTIMATES AND DISBURSEMENT PLAN*
 

9.1 Construction Cost Estimate 

The construction cost estimate (see Table 1) represents the 

con:ract costs completing all construction work including mobiliza

tion. oiverhead, and profit. 

E.: is assumed that the majority of the work will be performed. 
-by a ,.'ime genaral contractor. It has been assumed that 60 aerzent 

of thi-.; construction firm will be foreign ownership and 40 percenr 

Oman- ) ner3hip. 

oani's will be employed when available, but the majority,of
 

craft .abor w;ill be Pakistani and Indian. Labor rates for these
 

crafts vary from $1.05 per hour for laborers to S5.50 per hour for
 

These unit rates include all fringe
heaadv ,squipment operators. 

benefits and home leave where applicable. Normal working day is 

ten hours. 

This estimate assumes that sufficient construction equipment is 

available within Oman. Therefore, no allowance has been made for 

mobilization of this equipment. 

.cbilization and demobilization includes the cost to recruit
 

and transport to Oman 12 English speaking people and one hundred
 

Third .. Also included in mobilization and demobiliza'orld Nationals. 


.io. tae cosz of the site office, workshops, rtoilets, and
 

miscellancous structures. Items included as overhead are the cost
 

,or nonproductive personnel such as accounting, clerk-typists,
 

surve:.ors, quality control inspectors, watchmen, guards, etc. Also
 

included in overhead are the housing required for foreign supervisors.
 

overhead ilso includes the cost of insurance, money costs, and home
 

uffice expenses.
 

StanleyConsultants Inc., Feasibiiity/Design Report Dec. 1981
*Source 



TABLIE I
 

CONSTRUCTION COST ESTIHATES
 

Foreign Local 
Hareral Labor Equipment Haterlal l.ubor Total 

Ieurriptlun quantity U/H Unit Total Unit Total Unit Total Unit Total Unit Total Project 

*3 Ulverutun and Care of 

Water -LS 20,000 2,000 2,500 2,500 27,000 

Clearing and Grubbing LS 500 500 1,000t

$"Faundatlon Prepaidtion 147,505 113 0.050 7,375 0.210 30.976 0.030 4,425 4 2 ,776L-

Fobankshent Fill: 
Core Zone 691,345 H3 0.260 179,750 0.600 414,807 0.040 27,654 622,211 " 

Too Draln and Cablon 
Bedding 64.715 H3 0.290 18,767 0.770 49.831 0.040 2,589 71.187 

Riprap Bedding 27.635 M3 0.290 8,014 0.770 21,279 0.040 1,105 30,398 

Riprap 59.875 H3 1.460 87,418 2.420 144.898 2.50 149.688 0.340 20.358 402,362 

Erosion Protection 7,800 H3 0.290 2,262 0.770 6,006 0.040 312 8,580 

Reinforced Concrete 

Culvert Pipe: 
48" Diameter R.C.P. 482 Li 114.900 55.382 5.470 2,637 9.130 4,401 1.370 -660 63,080 

Roinforced Concrete 309 H3 40.000 12,360 8.550 2.642 20.450 6,319 2.740 - 847 1.710 528 22,696 

Cablons 12" 136,965 142 3.250 445,136 0.750 102.724 1.400 191.751 2.310 316,389 0.280 38.350 1,094,350 

Adjust Exiecing Wella 45 12 10.000 450 2.000 90 2.500 113 653 

Waterllne Relocation LS 10,000 2,150 5,000 400 17,550 

M.lobilizutlon and 
Demobil zLdlost 68,750 33.446 102,196 

Supervision 272.232 272.232 

OV-ibead 147,510 -67060 _79680 37,51,8 331,808 

Subtotal 159.588 789,067 877,1 81 . 546.604 13b,9)9 .110.079 

Profit 10 - 311,008 

Escalation (To June 
' 1982 Bid Date) 7 239,476 

Coot Igeilcy 1OZ 366.437 

TotI ba. Bid in 
K.O. (Riala Oas) Dollar, $110776,0O0 4027000R. , 0 

Alditive Bid Itema 
SIiJc Cate Asibeubly 2 Ea 925 1.850 300 600 400 800 325 650 100 2 0%) 4,100R.O. 
Iebriu Deflactura 11 Ea 30 330 60 660 500 5.500 110 l,.I 700R.O. 

Souice; Stanlay Cooaultants 

/-7 



Profit is included as 10 percent okf all direct costs, mobilization,
supervision, and overhead. 
Profit is split between foreigniand locaj
in the relationship of the ownership (60 percent foreign  40 percent 
local). 

The unit prices used in chis estimate include escalation for
the period of time from the start of construction to the finish;
escalation from.the date of preparation to 
the start of construction
(June, 1982) is listed as a separate item on the cost estimate.
 
This estimate is divided by local and foreign costs. 
Foreign
costs include depreciation of equipment, material shipped into Oman,
foreign personnel, and overhead and profit on the foreign portion of
the general construction contractor. 
 The majority of craft labor which
will be Pakistani or Indian are considered foreign personnel. 
 Local
costs include locally purchased materials, Omani labor, and taxes. 
 The
unit costs for reinforced concrete have been split between foreign and
local components. 
This is to take into consideration and fact that
cement, reinforcing steel, and fuel are imported, and sand, aggregate,


and water are local components.
 
Various cost sources have been used in preparing c st estimates:
 
I. Past experience in work in Oman.
 
2. 
 Mid-East Division of the Corps of Engineers' Unit Price
 

Book for Oman.
 
3. 
 Costs gathered by Stanley Consultants' estimating personnel
 

while in Oman.
 

9.2 Engineerng and Supervision Costs
 
The engineering design fee is a predetermined .,nd negotiated
it&. and is rot considered a par-
 -. 
total project cost.
Construction management services (engineering firm independent of
contractor) to assure compliance with plans and specifications is 
considered as a part of the total project cost. 
These costs are summarized
 

below:
 
Staff: 
 Three expatriate personnel will be required on the project,


for sixteen months. 
These are a construction manager,
 



assistant construction manager, and a field 
inspector.
 

Assume an average of three people per family.
 

All costs have been escalated to February, 1983.
 

(Assume one round trip per poerson to the U.S. 
and one
 

Travel: 


local leave trip)
 

1S round trips x $2,500 = $45,000,
 

Housing and Utilities:
 
$168,000
3 facilitias @ $3,500/month x 16 months-


Salai based on hourly fees (including benefits)
Direct Cost: 


for overseas personnel.
 

16 mo. x $13,600/mo. $217,600

Construction Manager 

32 mo. x $8,600/m. - $275,200
Field Inspectors (2) 


Local Hire:
 
= 


16 mo. x $5,000/mo. $80,000

(Secretary, driver, etc.) 


Includeseducation, post allowance,
Miscellaneous Expense: 


relocation, insurance, passports, visas, and 
field office
 

expenses.
 
$138,000
Lump Sump 


Total Estimated Cost of Engineering Services 
for Construction
 

$923,800 Dollars
Management 

316,400 R.O.
 

9.3 	'Total Project Cost
 

Total project cost is the comprehensive 
cost of the pr ject.
 

-the cost for construction 
,his 	 cost includes the construction cost and 

management services. 
4,027,000 RO.
Construction Cost 


316,400 R..
Construction Management 
 p,__. 
Services 

4,343,400 Rials OmaniTotal Project Cost 

Total Proj ect Cost 	 12,682,000 Dollars
 



9.4 'perating and Maintenance Costs 

rtemized below is an estimate of costs for the maintenance 

prc,'elures as outlined in Part 4 of this report. Operating and 

main:enance cost is an additional cost and is not included in the 

total project cost. 

- urni:: 70,OO cubi. meters of sediment to be excavated per year,, 

maintenance cost would include: 

I - Front end loader 

1 - Equipment Operator 

1 - Oiler 
'
2 - Dump truck 16.5 C.Y. capacity
 

2 - Driveri 

Based on this crew, an annual cost for excavating is:
 

Material and Labor 
Mobilization and 

Demobilization Lump Sum $ 5,000 
Excavation 70,000 m3 x $0.40 $28,000 

Hauling 70,000 m3 x $0.76 $53,200 

$36,200 

use $;0,O00/year 

or 30,825 R.O./year 
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Estimated Disbursement Plan
 

Project disbursements are expected to/begin in the fourth quarter of FY 82 and' 

terminate in FY 84.
 

An estimated disbursement schedule is shown below:'
 

Estimated A.I.D. Loan Disbursement Schedule', 
($millions) 

Engineering 
Supervision 

FY,82 
4, 

.040 

1 

.120 

FY 83 
2 

.120 

3 

.120 

4 

.120 

FY 84 
1 

.100 

2 

.030 

TOTAL 

.650 

Construction .300 1.20 1.20 1.20 1.'20 .120' .550 6.6S0 

.340 1.320 1.320 1.320 1.320' 1.300 .580 7.500 
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AMX 1I - STANLEY CONSULTANTS, 
ANALSWOF ESTLXATED COSTS - PHASES A D II 

W,DI AL IHAWD AQUIFER RECHARGE PROJECT 

Local 
Currency Total 

Detals Work- Costs Dollar Costs
 
Itecs On Schedule Months R.O. Costs (U.S.S)
 

1. 	Iie salbar.es - Field 
st 1 34.0 133,288 133,288 

2. 	1 eld c. if' differ
t.:L.Il, if any 
 1 	 28,824 28,8Z4
 

3. 	.-itrhaad - field staff
 
Fercuntage rate (L27.4%) 
 183,937 183,937
 

4. 	 iome office salaries 2 
 9.0 	 27,781 27,781
 

5. 	,overhead - home oifice
 
Perzentage race (138.0%) 
 38,338 38,338
 

6. 	Fixed-fee 
 61,825 61,825
 
7. 	SUWOTAL 
 43.0 473v993 473,993 

(CLO'.c per m/m $11,023) 

8. 	Subcontract costs, if
 
anyv
 

9. 	 Cost of consultants, if
 
any
 

10. 	 Travel and per diem--
 , 
personnel: (a) Inter
national travel and
 
per diem 3a 
 46,562 46,562
 
(o) travel and per
 
diem ia the contractor's
 
country 

(:) Local travel and 
per diem - borrower 
c,'urncry 

IL. Transportation 

persoaal baggage 


12. 	Transportation 

household effects 

13. 	 Transportation 

equipment 


1.. Eq..ipmenc 


15. 	Ocher direct costs:
 
(a) 	insitrance 

(b) 	 M.!iscellaneous 

L6. 	 S' '3TJT., 
(+ :hrough 15) 

t7. 	 rv'ALk COSTS 
(7 )Ius 16) 

3b 	 1,880 1,880
 

3c ,- 12,525 - 36,304 

4 8,344 8,344
 

4 
 26,400 _26,400
 

-


.
 

"5 1,
 

6a 7 091 7,091 
6a & b -- sr= 23t355 281,981 

'67y251 	 214,932 
 409,862
 

-
67,2511 688,925 883,855
 

-7.) 
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ANNEX., _.I
 

ECONOMIC .NALYSIS
 

A. 	 3asic Assumptions and MethodoLogy
 

The economic analysis of the "Jadi Al Khawd aquifer recharge project consists
 

of a discounted least cost analysis of supply alternatives to.meet the projected,
 

urban requirements of the metropolitan area of the capital city of Nuscat. 
The'
 

major basic assumptions underlying this methodology is as follows:'
 

1. The acquifer recharge project is primarily a demonstration project'
 

as detailed in Section-III A. 
 One of ,the maj r benefits,
 

of the project will, therefore, be the experience gained and the lessons learned
 

from :he construction, operation maintenance and monicoring'of the facilities.
 

2.-" The end-use of the projects output, the incremental water obtained
 

from che acquifer recharge, remains to be decided by the 'Omani Government. The.
 

economic rationale for the selection adopted in this paper is the value in alter

native uses, subject to demand constraints. Based on-this methodology, it was
 

estimated that the highest value use in terms of deferred costs (least cost anal"ysis)
 

was t'o replace (or defer) higher variable (or avoidable) costs of'water currently
 

programmed to'meet the potable water requirements of the 'metropol.tan area of
 
Muscat. 'The estimated rate oi return, 
if the water was utilzed in agrIculture
 

was 	substantially tower than the discount rate equalizing the comparative costs
 

of :he Wadi Al Khawd and :he alternatives selected for comparison.-!/ '
 

3. 
 For purposes of project analysis, a 4.0,HCH per annum'incremenral quantity
 

of water was assumed. In the sensitivIty analysis, this quantity was variedco
 

estimate a break-even point in economic terms 
(the 107. discount rate was used
 

as the minimal economic rate of'return).
 

'For 	details of agricultural analysis (which resulied In'a 3.9% 
economic rate
 
of return), as wetl as an expanded discussion of'the contents of this Annex,

the reader is referred to the Consultants report (Par- 5. Economic nvesciagtlon'

'n the Project Files of AID/W, NE/PD.
 



4. The Oman economy is essentially a free market economy with international
 

prices prevailing for traded goods. 
 Capital and recurrent costs, therefore, did
 

not require any shadow pricing.
 

B. Water Demand Estimates
 

Table i provides the population and water demand projections for 1977-1995
 

adopted by Stanley Consultants. 
The 18.0 percent per annum increase from 1980-


L985 appears reasonable given the 1979 restricted demand schedule. 
 From 1979
 

to 1995, litres per capita,per day is projected to increase from 30-40 to 15.0
 

for the low income group, from 100-150 to 300 for the medium income group and,
 

from 200 to'400 for the high income group. The overall average daily domestic consump

tion is estImated at 263"lires by 1995, 
and remains a fairly stable percentage
 

of total water consumotion (varying from about 65-70% for the 1977-1995 time frame).
 

The water demand growth from 1980 to 1995 exceeds the populacion growth because
 

of the elimination of suppressed or restricted demand and income growth. 
The
 

consumption-levels of the high income group reflect' tn part the impact of the
 

expatriate'group employed in Oman.
 

It should be noted that the Wadi AL Khawd acquifer recharge project is esti

mated to provide 11,000 MCM per day. This 'quantity represents approximately two 

years .acremental supply requirements if the'1980-1985 time period is used as
 

the base comparison or four years if1985-1990 is used.
 

C. Supolv Alternatives
 

The Power and Urban Water Supply Study, Phase II prepared by Preece, Cardew 

and Rider with Sir H. ,acDonald, 1979, included a Least cost analys's of water
 

supply alternatives for the capital area. The analysis included a demand fore

cast, possible 
resources were identified and placed in an operatIonal time dimen

sion, alternative schemes to meet demand were constructed, costs for each scheme
 

were estimated and discounted (at 10) 
 cash flows were used :oseLec: the'.least
 

costly alternative. The proposed 'adi Al Khawd acquifer recharge project would
 



be a 	new addition to that analysis.
 

The least cost analysis mentioned above included storage dams at Wadi Mayh 

(5,500 MCM/day base yield - 5 kms from grid),, Batinah (25,500 MCM/day base yield 

150 kms from grid), Wadi Dayqah (36,000 MCM/day base yield - 90 kms from grid),. 

and three water desalination plants sized at 14,000, 18,750 and 24,000,HCH base 

yield located at Ghubrah. The annuaLized delivered costs of each of these alter-, 

natives, the water demand schedule and the availability factor were fitted into'
 

a long-term least cost plan. Tables 5.5, 5.6 and 5.7 (pp.5-10-12) of the
 

Scanley Report provide this basic information.
 

D. 	 Cost Avoidance MethodoLoay"
 

The essence of this'least cost analysis is to calculate the costs of the
 

alternative water supplies listed above that can be avoided by implementation',
 

2/

and operation of this proposed project.-


The Least cost plan (M5) calculated in the Power and Urban Water Supply Study,
 

Phase II, was used as the base comparison with the Wadi"Al Khawd water supply. 

Since Wadi Al Khawd must prove its potential yiel over an extended period of 

time by monitoring wells and gauging, it was not assumed in this analysis as 

oroviding a firm base yield. The avoidable costs are, therefore, defined to 

consist of variable operating costs related to the 4.0 HCM per year that Wadi 

Al Ihawd will provide the urban grid. In other words, given rhe demonstration 

nature of this proposed project, other water suppLy projects scheduled for con

struction and operation in the 1983-1997 cimeperiod are unlikely to be deferred. 

-/Two 
 other project benefits are mentioned in the Stanley Consultants report.
 
They are flood damage protection and the net increment of well water that will
 
beneficially impact on coastal wells that have experienced an increase insali ity.
 
Neither benefit could be quantified.
 

-For 
 the three water desalination units mentioned above, total annual 1979 costs
 
var7 from $3.07-S3.44/000 U.S. gal. delivered into the transmission grid. This
 
is compared with the $0.38-$0.76/000 U.S. gals. for the dam sites also specified
 
above.
 



They 4ill go forward as scheduled and the Wadi Al Khawd will replace more expen

sive water sources n meeting the water requirements of the capital area. Given
 

-hese assumptions, variabLe operating costs (costs that can be avoided when ouc

.uc approaches zero) of alternacive 'wacer sources are used co de'rmine which'
 

sources are superseded by the Al Khawd wacer supply and to measure avo.dable
 

-. adi AL Kbawd Proiect Costs
 

The total. project capital cost for the dam, well field and transmission 

costs (June 1982 pr.ces)'for the 'adt Al ;hawd project'is abouc.2 .LIion..0. 

(313.. .Iion). V-'ls incLudes about 1.8 MillLonR.0. for new well feIAe 

:apical :oscs Lncudins transmission, dpase" generacing scation, and surface 

3
 
s.arage reseroir (2000 H capacity). The annuaL operacing and .na.ncenance
 

R.O. 3 

costs are 147,262 r 37 balza/m3 ($0.13/n ='$0.49/000 gaL.). 

The cost ouclay schedule for tha proposed Wadi Al Khawd projecc that will 

be compire to .heavo.dabte coscs of alternative supply sources is as foL.ows 

(..O. 000): 1982 - 3,734; 1983 - 2,526; and 1984-1997 - !47. A salvage value 

of 2.9 Million R.O. i-included in 1998. 

". Leas: Cost :omnarison 

The 4.0 MCX per annum output of Wadi Al. hawd will essen .al.v revlace par: 

of the output of wo desalinacion plants during 1983-1997. These-awo marginal 

units are :he existing desalinacion plant chat is being upgraded :o 23,000 HCY. 

per annum and a new desalination unic of .8,750 ICMper annum chac wIdL come on 

stream in 1984. Relatively small amounts of avo.dabLe costs ta 1.984, 1989 and 

990 wil.l be seneracad from thi planned *Wadi Dayqah storage dam. 

TabLe 2 presents the calculation of Ihe Least cost anal.ysis uiltz a 10 

percent discoun: race. The 10 percent discoun: race is used by the Development 

1-.ral Omani = $2.92
 
1000 3ai:a = 1rt.aL Omani
 



Counci. of the Sultanate of Oman Ln approval of projects. It appears to represent 

a reasonable opportunity cost of capcal for Oman., 

The net present worth advantage of tbe Vadi .4L T*hawd proposed project over 

aL:ernacLve supply sources, as evidenced by Table 2, Is substanti'al. The approximate 

3.7 milLion R.O. difference ,in June 1982 costs between the Wadl Al Khawd proposed 
60 percent of 

project and avoidable costs is almost / 'he proposed projects estimated 

v:apicaL costs of about 6.2 million R.O. If one treats the avoidable costs as 

project benefits, the internal rate of return is about 18.2 percent. 

. ~Sensitivitv Analvsis 

For purposes of the sensi tvicy anal7sis, it's somewhat nore informative 

:o use as the base analysis the economic rate of return, rather the net present 

worth concept. Zn view of the substantial differences between the' accep"able

margLnal opportunity. cost of'capltal of 101. and the calculated rate of return,
 
cost
 

i: would require relativeLy lar3eXinc-reases or benefic decreases to reduce the
 

economic returns below the 10, Level. For example, capital costs of che Wadi 

A" :hawd aquifer recharge proJect calculated by Stanley Consultants 'wouLd have, 

:o increase by approximaceLy 60% (from 6.2 million R.O. to 9.9 million R.O. ,.,i 

3rder to reduce the rate of return.to 10 percent. In order :o meet chis recur-n
 

.ri-erion,: the average annual level of water form the proposed project would have 

:o be about 2.3 MCH per annum, rather than the -.0 MCH postulated in :his ana' -is. 

Zf the 4.0 .CH water increment was una-.Llable unt±L 1986, rather than 1983 as 

shown in Table Z, the recurn would be reduced to 12.8%. Other sensi:iv.tc7 c&aL

culations can be presented br:t it requires improbably large variacions Ln criticaL 

variables in order to 3enerate unfavorable 'ate of return results. 

u. and Conc .usionsSumaxr 

.he Vadi A.! Kaawd aquifar recha--3e project as analyzed in this annex :znsizts 

Of :he rechar3e dam and anciLLa.y development to provide water to the urban rd. 
capital 

.he cot . projecz/cost in 1982 prices is estimated to be 6.2 MiLLion .R.0. including 

.- 7-7 'A 



4..4 for the dam aione. Without the project, it has been assumediliaon L.o. 


'.

that the -acer demand forecast wi-LL be,me by additional desalinacion caoacicy,
 

adi Dayqah'and Lacer development
early devel-opmenc of c.ie and reservoir"in 


The 4.0
of a major new grodindwater supply'.150 kiLomecers up the BatLnah Coast; 


%CM y.eLd from the Wadi Al Khawd project eliminaces variabLe operacins costs , of 

:he mar3inal sources. These cost savings are the project's primary benefits. 

Zomparison of these avoidable costs with project costs yields substantial nec 

(3.7 million R.O.) 
present worzh/at the opportunity cost of capital (1.0% discounc race,'. In tn arnal
 

a "8.2.. MR, if avoidable Costs are
 race of return (IR) terms the project resulcs in 


:raaced as project benefcs.
 



ANNEX 
 H
 

TABLE I
 

CAPITAL AREA WATER DEMAND PROJECTIONS
 

(1977 - 1995)
 

1977 1980 1985 1990 
 1995 

Pooulation 
-Number 98,60, 123,600 178,000 240,200 293,600 

Race of Growth - 7.8 7.6. 6.2 4.1 
Rate of Growth - 5.9 

Water Demand 

Cubic Meters per Day N.A.* 25,730, 58,930 74v920' 108;110"'
Annual Demand (MCM) N.A. 9.39 21.51 27.35 39.46
 

Growth Rate - 18.0 4.9 6.2
 

Sourze: 	 Power and Urban Water Supply Study,'Phase I, Preece, Cardew and Rider wich 
Sir X. MacDonald and Partners, 1979/1and Scanley Consultants, 1981. 

179 f-. 



Q 

.04 -00 

NotOhob 4%bfff01I~or 

I I ,183'fI ".l ,I yc () o' 44i A 

•I'o,!il qqc3.- 0 i 5V , , | 

I t15: . IIto I3o i o 10'gIS '(gi JI e 

Ietlo ,1 C , , •~. IVJ ,, 

I o to ' M(I," R 1 3 I0 

t '?,. a 0 ',, i VT I,1, , 

lt"(i - o - . 



1.1.% loom -II. II Ir I I ii*x I 1i
 

no6 fI t . 

c~~~or~- ~d 1 Cr I ck ,, ow ~ ~ I ~'N ~i)~ 1q~~ ~k Q ~ q) t 

r. *V SAOIA Tu 0h 0 II ' -Vl 

I WA1V A -x 



I ANE X 


COUNTRY CHECKLIST -"OMAN
 

A. 	 GENERAL CRITERIA FOR COUNTRY 
ELIGIBILITY
 

FAA Sec. 116. gas the 
Department of State determined 
that this government has 
engaged in a consistent 

A. 

pattern of gross violations of
 
internationally recognized
 
human rights? if so, can it
 
be demonstrated that
 
contemplated assistance will
 
directly benefit the needy?
 

2. 	 FAA Sec. 113. Has particular Yes 
attention been given those 
programs, projects, and 
activities which tend to 
integrate women into the 
national economies of 
developing countries, thus 
improving their status and 
assisting the total 
development effor:t? 

3. 	?AA Sec. 481. Has it been
 
determined that the government
 
of the recipient country has
 
failed to take adequate steps
 
to prevent narcotic drugs and
 
other controlled substances
 
(as defined by the 
Comprehensive Drug Abus.
 
Prevention and Control Act of
 
1970) produced or piocessed,
 
in whole or in part, in such
 
country, or transported
 



through such country, frcm
 
being sold illegally within
 
the jurisdiction of such
 
country to U.S. Government 
personnel or their dependents,
 
or from entering the U.S.
 
unlawfully?
 

4. 	 FAA Sec. 620(b). If 
Yesto a government,
assistance is 


has the Secretary of State
 
determined that it is not
 
dominated or controlled by the
 
international Communist
 
movement?
 

5. 	FAA Sec. 620(c). If 
assistance is to a government, 1o 
is the government liable as 
debtor or unconditional 
guarantor on any debt to a
 
U.S. 	citizen for goods or
 
services furnished or ordered
 
where (a)such citizen has
 
exhausted available legal
 
remedies and (b) the debt is 
not denied or contested by
 
such government?
 

6. 	 FAA Sec. 620(e) (1). If 
assistance is to a government, 'No 
has it (including government 
agencies or subdivisions) 
taken any action which has the 
effect of nationalizing, 
expropriating, or otherwise 
seizing ownership or control 
of property of U.S. citizens 
or entities beneficially owned
 
by them without taking steps
 
to discharge its obligations 
toward such citizens or
 
entities?
 



7. FAA Sec. 620(a), 620(f), 620D, 
Continuing Resolution Sec. 
511, 512 and 513: 1SDCA of 
1980 Secs. 717 anTd 721. Ts 
recipient country a Communist 
country? Will assistance be 
provided-to Angola, Cambodia, 
Cuba, Laos or Vietnam? (Food 
and humanitarian assistance 
distributed directly to the 
people of Cambodia are 
excepted). Will assistance be 
provided to Afghanistan or 
Mozambique without a waiver? 
Are .unds for El Salvador to 
be used for planning for 
compensation, or for the 
purpose of compensation, for 
the confiscation 
nationalization, acquisition 
or expropriation of any 
agricultural or banking 
enterprise, or property or 
stock thereof? 

No 

•8. FAA Sec. 620(i). Is recipient 
country in any way involved in 
(a) subversion of, or military 
aggression against, the United 
States or any country 
receiving U.S. assiscance, or 
(b) the planning of such 
subversion or aggression? 

9. FAA Sec. 620(). Has the 
country permitted, or failed 
to take adequate measures to 
prevent, the damage or 
destruction, by mob action, of 
U.S. property? 

No 

10. FAA Sec. 620 (k). Does the 
program furnis-hassistance in 
excess of $100,000,000 for the 
construction of a productive 

No 



enterprise, except for 
productive enterprises in 
Egypt that were described in 
the Congressional Presentation 
materials for FY 1977, FY 1980 
or FY 1981? 

11. ?AA Sec. 620(1). If the 
country has failed to 
institute the investment 
guaranty program for the 
specific risks of 
expropriation, 
inconvertibility or 
confiscation, has the AID 
Administrator within the past 
year considered denying
assistance to such government
for this reason? 

Oman has Investment 
Guaraty. 

12. FAA Sec. 620(m). is the 
country an aconomica.1y 
developed nation capable of 
sustaining its own defense 
burden and economic growth
and, if so, does it meet any 
of the exceptions to FAA 
Section 620 (m)? 

N0 

13. FAA Sec. 620(o)_- Fishermen's 
Protective Act of 1967, as 
amended, Sec. 5. If country 
has seized, or imposed any 
penalty or sanction against, 
any U.S. fishing activities in 
international waters, 

Oman 
such 

has rot seized any 
boats,., 

a. has any deduction required 
by the Fishermen's Protective 
Act been made? 

b. has complete denial of 
assistance been considered by 
AID Administrator? 



14. FAA Sec. 620(c); Continuing 
Resolution Sec. 518. 
(a) Is the government of the 
recipient country in default 
for more than six months on 
interest or principal of any 
AID loan -to the country? (b) 
Is the country in default 
exceeding one year on interest 
or principal on any U.S. loan 
under a program for which the 
Continuing Resolution 
appropriates funds? 

No, 

15. FAA Sec. 620(3). :f 
contemplated assistance is 
development loan or from 
Economic Support Fund, has the 
Administrator taken into 
account the percentage of the 
country's budget which is for 
military expenditures, the 
amount of foreign exchange 
spent on military equipment 
and the amount scent for the 
purchase of sophisticated 
weapons systrsz? (An 
affirmative answer may refer 
to the rocord of the annual 
"Taking into Consideration" 
memo: OYes, taken into 
account by the Administrator 
at time of approval of Agency 
OYB." This approval by the 
Administrator of the 
Operational Year Budget can be 
the basis for an affirmative 
answer during the fiscal.year 
unless significant changes in 
circumstances occur.) 

Yes, taken into account 
by the Administrator at 
time of approval of 
Agency GYB. 

16. FAA Sec. 620(t). Has the 
country severed diplomatic 
relations with the United 
States? 1f so, have they been 
resumed and have neu bilateral 

No. 

Q1$!I 



assistance agreements been 
negotiated and entered into 
since such resumption? 

.7. FAA Sec. 620(u). What is the 
payment status of the 
country's U.N. obligations? 
If the country is in arrears, 
were such arrearages taken 
into account by the AID 
Administrator in determining 
the current AID Operational
Year Budget? 

Not in arrears. 

L8. FAA Sec. 620A! Continuing 
Resolution Sec. 521. Has the 
country aided or abetted, by 
granting sanctuary from 
prosecution to, any individual 
or group which has committed 
an act of international 
terrorism? Has the country 
aided or abetted, by granting 
sanctuary from prosecution to, 
any individual or group which 
has committed a war crime? 

No 

19. FAA Sec. 666. Does the 
country object, on the basis 
of race, religion, national 
origin or sex, to the presence 
of any officer or employee of. 
the U.S. who is present in 
such country to carry out 
economic development programs 
under the FAA? 

No 

20. FAA Sec. 669, 670. Has the 
country, after August 3, 1977, 

delivered or received nuclearen:chment or reprocessing 
equipment, materials, or 
technology, without specified 
arrangements or safeguards? 



Has it -detonated a nuclear 
device after August 3, 1977,
 
altbougb not a "nuclear-weapon 
.St'ate' mle the 
.nomprolifer atian treaty? 

3. 	 FUNDING SOURCE CRITERIA FOR COUNTRY
 
ELIGIBILITY
 

] cornomic Sunnort Fund Country
1. 

.Criteria.
 

-a. 	FAA Sec. 5023. .fas ..be
 

=nsiste= pattern of gross-vin"rat .. .f-., __.z-.,zma 127 

zecognied hums k -r-itts = (b) 
made such significant
 
improvemcnls in its human
 
rights reccrd that furnishing
 
such assistance is in the
 

.. nainal interest? 
b. "-AA Sec. 532(f). Will ESF 

assistance be provided to
 
Syria?
 

c. 	FAA Sec. 609. If 
=u~di,ies ire to be granted *I/A, 

so ttat sale -proceeds will 
==rue to the reoipient 

liave Spec.±al com 
C: t r'p~t.) ar angements
 
been made?
 

d. FAA Sec. 620B. Will ESF. 	 tic 
be fUi-se " -'Agentina? 
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PROJECT CHECKLIST
 

=SS I: 	 Ye's'S COUNTRY CRELCKLIST 

UP TO DATE.? 
HAS STANDARD ITEM
 
CHECKLIST BEEN
 
REVIEWED FOR THIS 	 Y , 
PROJECT? 	 Yes 

A. 	 GENERAL CR.TER.A FOR PROJECT
 

.1. C~nin~i .-..
Resolution
 

Unnumbered: FAA Sec. 634A;
 
Sec. 653 

(a)This activiy was containec
(a) Describe how authorizing inthe FY 1982 Congression,
 
and appropriations Committees rnt t9on.
 
of Senate and House have been
 
or will be notified concerning
 
-the prcject; (b) is assistance (b)Yes
 
wi4hin (Operazional Year
 
'Budget) country or
 
international organization
 
allocation reported to
 
Congress (or not more than $1
illion over that amount)?
 

2. 	 FAA. Sec. !1(a)(1). Prior to 
.F=ig"azon in ei~em of
 

$100,000, will here be (a)
 
engineering, financial other "Yes,
 
plans necessary to carry out
 
the assi-stance and (b) a
 
reasonably fi: estimate of
 
the cost to the U.S. of the
 
assis-ance?
 



.3. FAA Sec. 611 j)(2. If 
further legislative action is 

required within recipient 
country, what is basis for 

reasonable exect'fation -that 
such action will be completed 
in time to permit orderly 
accomplishment of purpose of 
the assistance? 

No such action-required, 

4. FAA Sec. 61L (b) , Continuing 
Resolution Sec. 501. If !or 
water or water-related land 
:escurce rnUst./-=tofn, has 
7rpojert met the standards and 
zritaxr.ia-as set f=rthin the 

Sfrinci-lez zLd 7Stdards flor 
Planning Water and Relate-
Land Resources, dated October 
25, 1973? 

Yes 

5. FAA Sec. 611(e). if project
is capital assist:nce (e.g., 
construction), and all U.S. 
assistance for it will exceed 
$1 million, has Mission 
Director certified and 
Regional Assistant 
Administrator .taken :nto 
consideration the country's 
capability effectively to 
-maintain zand qtilize the 
project? 

Certification is included 
in Project Paper.' 

6. FAA Sec. 209. Is project 
susceptible of execution as 
part of regional or 
multila-eral project? I4 so 
why is project not so 
executed? Information and 
conclusion whether assistance 
will encourage regional 
develc.pment .programs. 

No 
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.	 FAA Sec. 601(a). Information 
and conclusions whether 
p.orject will encourage ef0X'-S 
0F t.ie count:y to: (a) 
increase the flow of 
international trade; (b) 
foster pri'vate initiative and 
competition; and (c) encourage 
development and use of 
cooperatives, and credit, 
unions, and savings and loan
 
associations; (d) discourage
 
mcnopolistic practices; (e)

improve tec-hnical ef 	iciency 

of industzy, agriculture and 
zc=mer-e; and (f) streng-then 

e Iat unions. 

8. MAA Sec. 501 (b). Information 
and conclusion on how project 
will encourage U.S. private 
t ade and investment abroad 
and encourage private U.S. 
participation in foreign 
assistance programs (including 
use of private trade channels 
and the services of U.S. 
private enterprise). 

9. . SSec. 612(C, 636(h): 
Cmntinuina 	Resolu-ion Sec. 

taken to508. Describe szeps 
assure that, to the maximum
 
extent possible, the 	country
 
;s contribu.ing local 
currencies to meet the cost of
 
Ccntrac-al and ober
 
services, and foreign
 
currencies owned by the U.S.
 
are utilized in lieu of
 
.o lars. 

:;. -A; Sec. 612(d). Does the 
U.S. own excess foreign 

currency of the country and,
 

Project should encourage (a) 
and 	 (e). Creation of a steady
supply of water should-posi
tiely affect the efficiency 
of all types of enterprise 
in Oman. 

Goods and services will , be 
largely purchased from the 
U.S.
 

Oman is contributing 50% of the 
cost of the project. 

No
 



.4 so, what arrangements have
 
been made for its release?
 

l. 	F.AA Sec. 601 (e). Will the Yes 
project utli-ze competitive 
selectioiTprocedures for the 
awarding of contracts, except 
wbere appizab-le proc=ement 
.zules allow -=herwise?
 

22. Continuing Resolution Sec.
 
522. 1f assistance is fo the 
p-ro-duction of any commodity N/A 

--f= e-pcrtf, is- t.a dity
 
I'kely to be in surplus on
 
WoId =A rk ts at tile- t~ze . the
 
•zesulting productive capacity 
becomes operative, and is such
 
assistance likely to cause
 
substantial injury to U.S.
 
producers of the same, similar
 

- x ==meting . ommodity? 

"DMNG -.ROjECT. " 	 -- wR!A FCR 

Project Criteria Solely for
 
.conom.c Sunnort Fund
 

a. 	FAA Sec. 531(a). Will
 
this assistance promote 
em z =c Y'.es. -, Yess-tabiiy? To tbe exte-nt 
possible, does it reflect the
 
po'icy directions of FAA
 
Section 102?
 

b. FAA Sec. 531(c). Will No 
assistance under this chapter 
be used for military, or 
paramilitary activities? 
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STANDARD ITEM CZECKLIST
 

Listed below aze the statutory i-e=s 
whi=h-= Maliy wi:ll be.=vezed zat inoly 
in those provisions of an assistance 
agreement dealing with izs 
i~mlementaItion, or covered in the 
agreement by imposing limits on certain 
uses 	of funds.
 

'hese items are arranged under -the
 
general headings of (A) Procurement, (B)
 
Consruction, and ('C) Other

Reasi.itoas.
 

A. 	 Procurement
 

.1. '7-A Bec. 602. Are there
 
arrangements to permit U.S. 

small business to participate
 
equitably in the furnishing of
 
commcit-ies znd services
 . inanced? 

2. F AA Sec. 504(a). Will all 
procurement oe !rom the U.S. 

except as otherwise determined
 
by the President or under
 
delegation -fromhim? 

3. 	 .AA Sec. 6S4(). ift-e 
cooper at-ing c--...%ry 
discriminate. tinst U.S.
 
marine insurz coimpanies,
 
will commcdities be insured in
 
the United States against
 
marine risk with a company or
 
companies authorized to do a
 
marine insurance business in
 
the U.S.?
 

4. 	 FAA Sec. 604(e)I ISDCA of 1980 
Sec. 705!a). Z! offshore 
procurement of agricultural 
commcdity or product is to be 

(es, 

Yes
 

Yes 

N/A
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financ=d, is there ?rovision 
against such procu ement when 
the domestic price of such 

-==dity is less tban parity? 
{Exception where comnodity 
financed could not reasonably
 
-r;xoaed -in U.S.) 

I 

S. FAA Sec. 603. is the shipping 
SeT led fr m_ zmrp2iance wit-h 
requirement in section 901(b) 
-f the Mer:bant Marine Act of 
1936, as amended, that at 
least 50 per centum of the 
gross tonnage of .comodities 
(=puted -e=Wately .IZ dry 

*bulk.carriers, dry cargo 
liners, and tankers) financed
 
shall be transported on 
= ivately owned U.S.-flag
 
commercial vessels to the 
extent -,hat sach.vessels are 
"'7aiiable -t fair and 
easoanble rtes? 

7. 	F.AA Sec. 621. If technical
 
assistance 6s financed, to the
 
4ullest extent practicable 

will 	such assistance, goods
 
and professional and other
 
sexvirces be !=-i:he- fr

private enterprise on a 
contract basis? :f the 
facilities of other Federal
 
agencies will be utilized, are
 
they par:icularly sui.able,
 
not competitive with private
 
enterprise, and made available
 
without undue interference
 
with 	 domestic programs? 

S. 	 international Air Tansort,. 
Fair Comoetitive Practices 
Act, 1974. if air 
transportation of persons or' 



property is fi.nanced on grant 
basis, will provision be made 
that U.S. carriers will be 
rtilized to the extent such 
service is available? 

9.. ontinuinrd -Resolution Sec. 
505. If tne U.S. Government 
is a party to a -ortlart 'or 

-,mrocuzement, ries the =.ontrac-t. 
contain a pxov.ision 
authorizing -tezrmirztion of 
such contract for the 
convenience of the United 
Sta&es? 

Direct contracts will 
=taln such a provslon. 

3. Construction 

1. TAA Sec. 601(d). if capital 
(e.g., ccnstruc=on) zojec!-, 
-are engineering and 
prcf.esaional sezviet..of O.S. 
-. irms and thaiz affiliates to 
be used to the maximum extent 
.consistent with the national 
interests? 

Yes 

FAA Sec. 611(c). T!f .contracts 
!or consrr.uction are to be 
: un=-ed, w~-~tl .ey be let tn 

Yes 

a competitIve basis 
extent prac-icable? 

to maximum 

3. FAA Sec. 620(k). if for 
const:uction cf productive 
enterprise, will aggregate 
value of assis:ance to oe 
furnished by the U.S. not 
exceed S100 million? 

N/A 

qcz 
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c. Other Restrictions 

1. FAA Sec. 122(b). if 
. v!e-opmen: !oan, is interestf 
rate at least 2% per annum 
during grace period and at 
least 3% e: z==u thereafter? 

N/A 

2. FAA Sec. 301(d). If fund is 
estalished 50,2y by U.S. 
..m~on-zibitn.s and administred 
by an international 
organization, does Cor ro.1.er 
General have audit. rights? 

N/A 

3. 5ec. 62101h). Do 
arrangements exist to insure 
that United States foreign aid 
is not used in a manner which, 
zntrary to -he best, interests 

c6f the'Uni-tedStats, promotes 
or assists.the. oreign aid 
-rojects Dxr ctivities of the 
C mmunist-bloc countries? 

Yes, 

4. Continuinq Resoluzion Sec. 514 
: participants will be 
trained in the United States 
wich funds obligatad in FY
19BL, -has .-; _-been* de,-r-ined 

i 

either (a) that such 
pa:ticipanes Will -e selected 
otherwise than by their home 
governments, or (b) that at 
least 20% of the FY 1981 
fiscal year's funds 
appropriated for pa:,tcipant 
training will be for 
participants selected 
c..he-wise than .y.heir home 
governments? 

5. Will arrangements preclude use 
of financing: 
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a. FAA Sec. 104(f). To pay
 
for performance of abortions 
as a method of family planning 
or to, motivate or cnerce 
,persons to practice abortions;
 
to pay for performance of
 
inv~luntarxy sterilization as a
 
method of' family planning, or
 
to coerce or provide financial
 
incentive to any. person to
 
undergo sterilization?
 

b. FAA Sec. 620(g). To 
compensate owners for
 
expropriated nationalized 

property?
 

c. "FAA Sec. 560. To provide 
t:aining or advice or provide 

any financial support for
 
police, prisons, or other law
 
enforcement forces, except for
ac=t=i:.=rc zams ?-

d. -FAA Se.. 662. 'or A 

activities7
 

e. FAA Sec. 636(i). For 

purchase, sale, long-term
 
lease, exchange or guaranty of
 
the sale of motor vehicles
 
manufactared outside U.S.,
 

.=:Z35s a Waiver 4.3 Mbtaired.
 

f. Continuing Resolution Sec. 
504 To pay pensions, 
annuities retirement pay, or 
adjusted ser%ice compensation 
ror military personnel? 

g. Continuing Resolution Sec. 
506. To pay U.N. assessments, 

arrearages or dues.
 

h. Continuina Resolution Sec.
 
501. To carry out provisions

cM FAA section 209(d) 
(Transfer of FAA funds to
 

Yes
 

'fa 

Yes

'Yes 

e
 

Yes
 

Yes
 

Yes 
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multilateral organ.zations for
 
lending.) 

i. Continuing Resolution Sec. 
509. To .finance the exporz of Yes 
.nuclear equipment fuel, or 
technolog or to train foreign
 
nationals in nuclear fields?
 

j. Continuing Resolution Sec.
 
510. Will assistance be Arrangements will preclude 

of the use of assistanceprovided for the purpose 
aiding the efforts of the for such purpose. 
government of such country to 
eprass the legitimate rights 

mf -the iofulation of su=C 
c=untry =ntzary to the 
Dn± versa. De=Izttinn zf 3=an 
Rights?
 

k. Continuing Resoluticn Sec. Yes 
516. To be used for yub-icity
 
orpropaganda purposes within
 
U.S.,not authorized. -by
Congress? 

C4?
 



ANNEX J
 

ANX
 

',CERTIFICATION PURSUANT TO SE.CTION 

611 (e) of FAA 1961 as AMENDED 

I, Chester S. Bell, Jr., principal officer of the Agency for 

International Development -in. the Sultanate of Oman, do hereby certify 

that in my judgement the Sultanate of Oman has the financial 

capability and human resources to implement, maintain, and utilize 

the, capital assistance to be provided for construction of the Wadi 'Al', 

.Khawd.Aq.uifer 'Rechrarge Dam. 

This judgement is based on- the high'priority the Government of 

Oman places on water resources and the importance of the project as a 

demonstration of the ability of such dams tp augment water supplies. 

-This is the first capital p.roject in Oman to, be assisted by the
 

.United ,States .
 

Chester S. Bell,Jr.,
 

A.I.D. Representative " 

Date
 

qq
 

http:Khawd.Aq


ANNEX J 1
 

'UNITED STATES GOVERNMENT
 

o2 ,ffiemorandum
 
-oAmt Mlarch 4, 1982 

ATTNo , NE/PD/ENGR, F. W. Montanari, P.E.
 

saum=r, Oman, AIKhawd Aquifer RechargeProjet-Sec-611 b*RequiTements
 

T, NE/PD/SJILO, Dan Mackell
 

It is evident that the requirements of Sec 611 b have been met in intent
 
and principle for the Al Khawd Project:
 

1 - As described in tbe project paper, the economic, social and environ
mental impacts have been addressed and indicate the project will provide 
appropriate improvements without unacceptably high costs; 

2 - The economic evaluation and internal rate of return are those of a 
good project as the paper portrays; and 

3 - The design process evaluated alternatives and provided for selection'
 

of the best physical solution for the need to save and store rain runoff.
 

cc:. 	NE/PD/ENGR:JWHabron
 
GC/NE :MAKleinjan
 

OPTIONAl. FORM NO.10
 

(REv.1.40)
 
GSA FPMR (41 CPR)101-1l.
 
5010-114
 

- -4-1ii MdLf1- - .~ ... 



ANNEX K
 

11ORROWER's LETTER OF REQUEST 

P 251120Z APR 82
 
FM AMEMBASSY MUSCAT
 
TO SECSTATE WASHDC PRIORITY 0404
 

UNCLAS MUSCAT 1869
 

AIDAC
 

E. 0. 12065: N/A
 
SUBJ: WADI AL-KHAWD AQUIFER RECHARGE PROJECT LOAN REQUEST;
 
LAND RIGHTS
 

REF: STATE 099-701
 

1. AMENDED LOAN REQUEST FOR DOLS 7. 5 M4ILLION HAS BEEN RECEIVED. IT
 
IS ADDRESSED TO U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT AND STATES
 
QUOTE FURTHER TO MY LETTER FB 2/4/7 OF 10 FEBRUARY 1982. I AM
 
INFORMED THAT DISCUSSIONS BETWEEN THE MINISTRY OF AGRICULTURE ANI
 
FISHERIES AND THE OMANI-AMERICAN JOINT COMMISSION HAVE RESULTED IN
 
A HIGHER ESTIMATE OF THE COST OF CARRYING OUT THE WADI AL KHAWD
 
AQULFER RECHARGE PROJECT.
 

WE CONCUR IN THE REVISED COST ESTIMATE AND ACTING ON BEHALF OF THE
 
GOVERNMENT OF THE SULTANATE OF OMAN, WE HEREBY REQUEST U.S. A. I. D.
 
TO PROVIDE A LOAN OF S7. 5 MILLION TO ASSIST IN THE FINANCING OF
 
THE PROJECT. UNQUOTE
 

IT IS DATED 25 APRIL 1982 AND SIGNED BY MOHAMED MUSA, UNDER SECRETARY
 
FOR FINANCE.
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Sultanate of Oman $IL 2 AU> ..JJ ° 
Directorate General of Financoe, W J 

Under Secretary's Office 

No. : FB 2/4/ :. 

Date: j February 1982 :UI 

United States Agency for International
 
Development
 

After Compliments,
 

This will confirm the discussions which the Ministry

of Agriculture & Fisheries has had with you and your representatives

concerning the preparation of the Wadi Al-Khawd Aquifer Recharge

Demonstration Project to be financed by the Government of the
 
Sultanate of Oman and the United States Government.
 

We concur in the Project and acting on behalf of the
 
Government of the Sultanate of Oman, we hereby request U.S. A.I.D.
 
to provide US$ 6.5 million loan to assist in the financing of the
 
Project.
 

CC 

1'V\7/ nder Secretary for Finance
 

,,EO"-FEB.1 6 1982 

Omani - Amorican Joint Cornim,, I 
for Economic and Technical Cooporitun 

bh
 

P. 0. Box: 508 Muscat Tel: 745240 Telex: 3333 MB. .rY'Y'Y' :Lv. YLo YL :zL% ... o- :L;-, 

rWe.. 




ANNEX L
 

Documents available in NE/PD Files for Rference 

Wadi Al Khawd Aquifer Recharge
1." 	Final Feabibility/Design Report: 
Project, Stanley Consultants, December 21, 1981. Construction 
IFB: Ridding Requirements/Conditions" Technical Specifications. 

2. 	 Draft Final Feasibility Design Report: Stanley Consultants, 
August 17, 1981, and Addendu= No. I., September 3, 1981. 

the 	Sultanate of3. 	 Environmental and Natural Resources Profile of 
Oman: Arid Lands Information Center, Office of Arid Lands Studls, 
University of Arizona, August, 1981.
 

4 	 Corps .of Engineers Nov. 1979, Report on Water Resources Study, 
?hase I, and Technical Proposal for Construction of Water 

Recharge Projects. 

Resources May, 1980, Preliminary5. 	 Public Authority for Water 

Engineering Design for Wadi Al Khawd Recharge Scheme.
 

6. 	 Project Implemnt-aton Document . (PID), in the form of. an Appraisal/ 
*Issues Paper 

lark 



ANNEX M 

NEAC PID APPROVAL 

The NEAC met August 20, 1981 and reviewed the Wadi Al Khawd Water Recharge
 
demonstration project as presented in an "Appraisal/Issues paper". The NEAC
 
approved proceeding with the preparation of the Project Paper. The major
 
issues posed were contained in State 225120: 

"SUBJECT: NEAC Reporting Cable - Water Recharge Project Appraisal/issues Paper 

REF: State 225620 

1. XEC met 8/20 to review subject pa;.er as advised reftel. The presentation
 
was augmented by points which were culled from partial review of Stanley draft
 
final report which was received August 17.
 

2. NEAC approved proceeding with prepazation of project paper. 

3. Major issues NEAC posed follow:
 

A. Stanley's report estimates costs for proposed water recharge project is
 
$15,219,000 ($13,445,000 construction and $1,774,000 engineering supervision).
 
As AID/GOVOMAN have agreed in principle to share cost we should consider AID
 
ctribution at this .point.tobe approximately"$7,609,000, i.e. 50 percent.
 

B. In -proceeding with contract for engineering supervision to be performed' 
by Stanley after further consideration NE Bureau would be prepared to consider
 
waiver to permit continuation of engineering design contractor to perform
 
supervision. Proceeding in this manner assumes that AID Rep. and Oman Government
 
satisfied with Stanley performance.
 

,C. In view of uncertainty of timing of FY 82 fund availability AID/W prepared 
increase a unt Stanley contract to provide continuation their current workorder 
to cover any additional costs to end November..."
 

In subsequent discussions with representatives of the Government of the Sultanate 
of Oman, (1) the contribution of the GOVOMAN was confirmed as 50% of the costs 
of the engineering supervision and construction contracts including the cost 
for drilling of the test wells and purchase of the test well recording equipment,
 
and (2) The GOVOMAN requested that Stanley ConsultantsA(SCIY did the design work be 

engaged as the engineering supervision contractor. The GOVOMAN's request is 
contained in Muscat 4233.
 

funding of Stanley as the engineering supervisionA waiver to permit AID 
the grant funded AD IQC designcontractor is required as Stanley was 

consideration.contractor. A waiver request is included for NEAC 

IcRu 
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SUBACTIVITY AUTZHORIZATION 

Name of Country: Oman (United- Name of 'Subactivity: Technical 
Assistance
States Oman 

Program
Joint 


CE sisifon n (inconjunction
 
with the
Economic and 

Wadi Al Khawd
Technical 

Aquifer
Cooperation 
 Recharge
 

Project)
 

Number of Subactivity: 272-0101.2
 

1. In accordance with Project Implementation Letter No. 5, Section IC9, 

for Grant No. 272-0101, dated September 28, 1980 between the United 

States of America and the Sultanate of Oman (the "Grant"), setting 

forth procedures for selecting subactivities under the Grant, I hereby 

authorize financing of the Technical Assistance Program (inconjunction
 

with the Wadi Al Khawd Aquifer Recharge Project) Subactivity (the
 
amount not to exceed $1,000,000
"Subactivity") under the Grant in an 


a 3 year period from the date of this authorization, subject to
 over 

authorization and availability of funds in the Grant in accordance with
 

the A.I.D. OYB/allotment process. 

a technical assistance program to
2. The Subactivity consists of 

complement the Wadi Al Khawd Aquifer Recharge Project by assisting 

the
 

Ministry of Agriculture and Fisheries, Directorate of Water Resources
 

and Irrigation (the "Ministry") to further develop and strengthen its
 

staff through training and the provision of consultants for evaluating
 

the results of the project and analyzing water resources data.
 

be carried out, and any subgrant agreements3. The Subactivity shall 
shall be negotiated and executed subject to the following essential
 

terms and provisions.
 

B. Terms and Conditions
 

a. Conditions Precedent to Execution of Subgrant Agreement
 

Prior to execution of the Subgrant Agreement, the Sultanate of
 

Oman shall furnish in form and substance satisfactory to A.I.D.
 

evidence that the two Joint Commissioners have approved the Sub

activity.
 

JA~r 



2
 

b. Conditions Precedent to Disbursement
 

Prior to any disbursement, or to the issuance by A.I.D. of
 
documentation pursuant to which disbursement will be made, for con
sultants' services, the Ministry shall furnish to the Joint Commission,
 
in form and substance satisfactory to A.I.D., except as A.I.D. may
 
otherwise agree in writing, a signed contract for such services.
 

c. Covenant
 

The Ministry shall covenant that the Subactivity will be
 
carried out in accordance with the terms and conditions of the Grant.
 

Antoinette Ford
 
Assistant Administrator
 
Bureau for Near East
 

' .AY1982 

Date
 


