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JORDAN RIFT VALLEY WATER RESOURCES STUDY

I. Summary and Recommendations

A. Borrower: The Hashemite Kingdom of Jordan (GOJ). The Project
will be implemented by the Jordan Valley Authority (Jva).

B. loan:

L. Awounc: Not to exceed Five Million U.S. Dollars (U.S. $5,000,000)
to be financed from Security Supporting Funds.

2. Terms: Repayable in U.S. Dollars in 40 years, including a
prace period of 10 vears at an annual rate of two percent (2%) during
the irace period and tarec percent (3%) thereafter.

C. Project Cost: “otal Project cost is estimated at U.S. & .75
Million of which $5.25 Million represents foreign exchange cosrs.  This
estimate includes contingency and escalation allowances. AID funds will
be utilized to meet all eligible foreign exchange costs and to the extent
that AlD T'unds are not required to pay foreign exchange, the GOJ will be
reimbursed for eligible local costs incurred. The following division
between foreign exchange and local currency expenditures is projected: 1/

U.S. Dollars
(000) .

FUNDS FOREIGN EXCHANGE LOCAL CURRENCY TOTAL

A.T.D. Loan §5.0 - - 5§50

GoJ .2 _81.5 _1.75
TOTALS $5.25 §1.5 $6.75

D. Project Description: Thae project consists of a water resources

investigation to determine the quantity, quality and location of water in

the Jordan Rift Valley (JRV). This knowledge is the essential factor in

the formulation of plans for the future development of the Jordan Rift Valley.
for purposes of this project the JRV has been sub-divided into three regions:
The Jordan River Vialley which is the area located between the Yarmcuk River
in the North and Dead Sea in the South; the Southern Ghors which encompasses
an ared extending roughly from the Lisan peninsula on the eastern side of

1/ The exchange rate used throughout this paper is one Jordanian Dinar (JD)
equals U.S. $3.20 (312 fils equal one U.S. $: 1000 fils equal 1 JD).
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of the Dead Sea to Wadi Khanzira about 20 km south of the Dead Sea; and
the Wadi Araba region which extends from the southern Ghors to Aqaba
(sece Maps 1 & 2, Annex 3). The investigation will consist of (1) Ground
Water investigations in the entire Jordan Rift Valley, and (2) Surface
Water Studies in the Wadi Araba region. On the basis of the resul’ts of
these investipations, production wells will be drilled for exploiting
ground water and plans for developing surface water will be made.

E. Projccu Justificatiog: The Countiy Development Strutegy 3Jtatement
(CDSS) for Jordan stresses the need to concentrate on helping meet basic
human needs for potable and industrial water supplies and water for
irrigation to facilitate food crop production. The anticipated future
needs for potable water on the northern plateau, and in the Jordan River
Vailey, require that new sources of water be found; otherwise, the amount
of water available for agriculture will be reduced.

The proposed project is designed to locate potential water supplies as a
first step toward providing the water necessary to meet basic human needs.
At present, the ground water in the project areas is not fully us«d, and
available quantities not properly verified.

Exploration and development of water resources in the Southern Ghor and
Wadi Araba will serve to meet the basic human needs of existing, albeit
small, population in the two arcas as well as provide a potential for
expansion of agriculture for the still semi-nomadic tribes people in the
south of Jordan. These objectives .re coasistent with the stated
objectives of the CDSS.

pd

F. Mission Views: The Mission endorses the proposed loan.

G. Statutory Checklist: All statutory criteria have been mé?.
(See Annex 2).

H. Issues: None

T. Recommendation: That a loan be authorized for the purposes
described herein in an amount not to exceed US $5 Miliion, on Terms and
Conditions set forth in the loan authorization. (See Annex 1).

Project Committee

. NE/PD: R. Fedel =-—--- - - Chairperson
NE/JLS: R. Witherell ———emmmmee—___ Desk
DS/ENGR: S. Remington ==—-——w—s sce—e—o ENGR

GC/NE: J. Miller ~————mmmmmmme Counsel
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ITI. Project Background and Description

A. Backpround:

1. Phvsical Setting: The Jordan Rift Valley is an exteasion of
the Atrican Rift Structure. t 1s an area that is highly complex,

geologically.

The main Valley floor area is filled with a succession of
evaporitices, marl, and alluvial sediments of the Plio-Pleistocene and
Quaternary ages. Alluvial fans predominate the eastern side of the
Valley rloor and overlie the evaporite and older alluvial sediments.

The castern escarpment of the JRV is made of thick iirdurated
scedimentary rocks ranging in age from Precambrian to Eocene censicting of
sandstone, limestone, marl, and chert. The rocks are highly foldcd and
faulted within the escarpment.

Topographically, the Rift Vallev consists of three sub-basins:
the Jordan River, the Dead Sea, and the Red Sea. The topographic slone
is gpencrally steep in the escarpment and gentle along the Valley floor.
The Dead Sea is the lowest in elevation and is located near the middle of
the JRV. Elevations on the Valley fluor range from 392m. below Sea Level
(MSL) at the Dead Sea to 283 m. above MSL at the Gharandal divide near the
middle of Wadi Araba. The JRV is bounded along the east bv a mountain
range which rises up to more than 1700 m. above MSL east of mid-Waii Araba.

Arid to semi-arid climate predominates on the Vallev floor
particularly the southern half of the JRV where the average annual rain-—
fall is about 50 mm. Rainfall increases to about 400 mm annuallv near
Lake Tiberias. Along the eastern hipghlands of the JRV, annual rainfall
varies trom 50 mm to slightly more than 600 mm,

2. Studies: Tavestigdtion of the water resources of the Jordan

and Yarmouk Rivers for irrigation and hydroelectric purposes was consider-—
ed in the 1920 Conv:ation jetween Great Britain and France concerning the
Mandate for Syria and Lebanon, Palestine and Mesopotamia. 1In 1930, the
British Colonial Office conducted a survey of the potential for irvivation
of the Jordan River Valley. This survey was followed by further s.udies
under the 1937 Peel Commission and the 1938 Woodhead Technical Ccmmission
in Palestine. An important result of the Peel Commission was the Yirst
hydrologic survey of TrausJordan. This study, under the direction of

M.G. Ionides, was published in 1939. A preliminary surface water study

of the Jordan and Yarmouk Valleys was made in 1952 by Baker and Harza
Company in colliaboration with the Water Devleopment Department of Trans-
Jordan Government. Sir M. MacDonald and Partners conducted a preliminary
water resources study of Northeast Jordan, including the Jordan Valley,

in late 1961 and 1962. Under the same study additional gauging stations
were established by the Central Water Authority of the Government of Jordan
(G0J), and geological mapping was performed by Hunting Aerial Surveys of
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several thousind square kilometers in the western section of East Jordan
except the Wadi Araba area, the escarpments east of Wadi Araba and the
Dead Sea. The first ground water study of the Jordan River Valley was
done by J. Tleel 1in 1963. 1In 1965, a Gernan geologic team conducted an
clectrical resistivity survey of the southern part of the Jordan River
Vallev ro delineace areas of saline ground water. Hirzalla, in 1969,
prepared a comprehensive report which summarized all existing information
on ground water in the Jordan River Valley. Regional studies were also
made in 1975 {Barber) and in 1977 (Hydro—Technik, National Water Master
Plan).

As part of an A.I.D. engineering services project wi~h the
Water Development Department of the Central Authority and its successor,
the Natural Resources Authority, several exploratory wells were drijled
in the Jordan River Valley and a few wells were drilled in Wadi Araba.
This was done between 1960 and 1967. Information obtained from these
wells and from geological mapping and exploratory well drilling in other
areas ol Fast Jordoan demonstrated that ground water exists in the escarp-
ments adjacent to the Jordan River Valley. The results from the test
driliing in the Jordan River Valley showed that in most areas the ground
water was saline due to contamination by the Jordan Valley sedimen-s
(Lisan Murls). In an attempt to intercept the ground water before it came
into contact with the saiine sediments, ten rtest wells were drilled in the
southern end of the Jordan River Valley escarpment during 1966, 1967 and
in 1970. These wells showed the occurrence of fresh water with yields
ranging from 50 to 160 cubic meters per hour. Because of the physical
limitations of the drilling rigs available at that time, the maxinum
depth attained was 300 meters which was not deep enough to encounter the
aveper aquifers.  About 10 shallow wells have been drilled in Wadi Araba
primerily to suppiy water for a road construction. Little information is
krown about these wells except that water levels range from 2 to 88 meters
and salinity ranges from 600 to 3,000 ppm (parts per million). Salinity
‘levels of 600 ppm and below are generally suitable for most uses; salinity
levels wbove 3,000 ppm are not suitable for most agricultural nurpeces.
Virtually no surface hydrologic data exists for the area south of “hor 1/
Safi. (Location on Map 2).

Usable surface water resources of the Jordan River Valley
consist of the strecam flow of the Yarmouk River and 10 side tributaries
(wadis); all of the flow is or will be developed for irrigation and/or
domestic and industrial uses. The main ground water resources of this
drea are in the alluvium of the Valley floor and the chert-limestone
formations in the eastern escarpment. Althcugh about 950 wells have been
drilled in the Jordan Valley (mostly by private individuals for agricultural
purposes) less than 200 are still in use due to a depletion of the aquifer
and/or salt water intrusion from deep seated saline ground water. [n-
creased water demands, because of population increases and the precsent and
projected large scale transfer of surface water for irrigation over almost
all of the Valley floor, require an integrated surface and ground water
management program.

1/ "Ghor" is an Arabic word meaning '"valley".



-5 -

For the Southern Ghors and Wadi Araba regions the major
surface water flows are from six perennial wadis. Ground water in the
area occurs mainly in the alluvial deposits in the Valley floor but the
potential for development is not kncwn. Present water use is limited to
irrigation using wadi base flow and a few wells near Ghor Safi. Detailed
information on the volume of surface water flows and the quantity and
quality of ground water is deficient.

B. Project Description: The Project consists of g3 water resources
investigation to determine the quantity, quality and location of water
available for possible development for agricultural, industrial aad
domestic uses in the Jordan Rift Valley. The study 1 will consist of
the following:

1. A review and appraisal of all available reports and documents
related to the project including previous geological, geophysical and
hydrogeological surveys and records.

2. Geologic mapping (where needed).

3. Establishing stream gauging and meteorological stations in
Wadi Araba.

4. Geophysical surveys,
5. Exploratory drilling and test pumping of wells.

6. Determining quantity and quality of water available for
development and the most economic means to devleop it.

7. Artificial recharge studies for Wadi Araba and the Southern
Ghors.

8. Final report of findings.

C. Rationale for U.S. Assistance: A.I.D. has assisted the GOJ in
financing major irrigation schemes in the Jordan River Valley for increas-
ing agricultural production. Water for these projects, which are vital to
increased food production, is supplied from surface water sources. It has
become increasingly clear that water for domestic and industrial uses will
place mere and more demands on the limited surface water resources of Jordan.

Ground water is known to exist in the Southern Ghors and Viadi
Araba region. However, in this disadvantaged area of Jordan, the quantity
of water is unknown ang devlcopment plans for permanent residents and the
nomadic tribes who inhabit the regions cannot be made.

The GOJ has as basic objectives in its development effort the
provision of services and facilities to satisfy all of the population of
Jordan, and to increase agricultural production. Water is a critical
element necessary to realize these objectives.

1/ See Annex 5 for detailed description of proposed consultants services
and the project area.
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D. Other Donor Coordination: At present there are no other donor
projects directly related to the investigation of the availability of
water resources in the proposed Project areas. However, there have been
a number of studies, financed by other donors, as noted atove in the
background section.

E. Project Costs:

Cost Estimate
(US $ x 1000)

Item Local Foreign Total
1. Drilling 470 2,730 3,200
2. Well developing & testing 16 300 316
3. Meteorological Stations 9 16 25
4 Stream Gauging Stations 47 €3 110
5 Artificial Recharge Studies 190 30 220
6. Equipment not included in
2, 4, and 5 16 203 219
7. Field Camps and Offices 125 65 190
£, Adnministration & Engineering 203 ©78 8¢1
9. Subtotal 1,076 4,085 5,11
10. Contingencies & Escalation 434 1,163 1,597
TOTALS 1,510 5,248 6,758

The details suprorting the above cost estinate are provided in Annex 4.
Costs waere estimated jointly by Jva, NRA, USAID and AID/W engineering. They
are, therefore, considered reasonable and consistent with the data available.

A physical contingency factor of 15 bercent was selected as beinc¢ appropriate
for the estimation burposes. The escalation rates are the rates projected by tae
World Bank for the Arab Pogash Project as follows for: 1local currency 15.5% in
1978, 13% in 1979 and 11% in 1980 and for foreign exchange costs the rates
7.5% for 1978 and 1979 and 7% for 1980. Disbursements for each year were
estimated and appropriate factor applied. Item 10 also is the total of those
calculated cost increases. Based on our analysis of the cost estimates, and
taking into consideration the adequacy of the planning data and experience of

the Jordanian authorities i similar activities, we conclude the cost estimates
to be reasonably firm.

F. Financial Plan: A.I.D. loan funds will be applied first to
meet the foreign exchange requirements of the Project. GOJ funding may be
required for foreign exchanje procurements. AID funds in excess of the amounts
required for foreign exchange, will be used to reimburse the Government of
Jordan for local currcncy costs when it is determined that all dollurs costs
for the investigation have been covered. The financial plan is set forth
below. The amounts shown include the amounts allocated for contingency and
escalation.
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Disbursement Schedule

U.S. Dollars

(00e)
CY 1979 CY 1980 TOTAL
Foreign Exchange 2,424 2,506 5,000
Local Currerncy 0 0 ¢
TOTALS 2,424 2,506 5,000
Foreign Exchange 0 248 248
Local Currency 643 867 1,510
GRAND TOTALS 3,067 3,691 6,758
G. Repaymunt Prospecis: A debi-service analy.is was
made recen'ly (..nucry-February 1978 br U°A Cand Ln Jor
the pur:c.. o projeciing the impcet of tre fwoc —ed Magzrin

Dam (Jordan Vall:y erLgJu¢on Stage -.) ind Potash Prclects.

I~ was conciuded that Jordan's debt service ir reicwion to
wxpected foreign o xcharg@ exrings 1s menageable, The analysis
SnO‘“ debi sevvize as a percentage cf exports and non-facter
services nnanvng at 13.‘ pvercent in 1979 and declining gradually
thereaf.er. 'hig prcposed loan, considering the concessionary
LoTTe recemm need and the amount of the loan, will rave minimel
irpact on the a:bi-service ratio.

H. B3ole o bomen: This protect does not lend itself for a2
specific consideraticn o the role of women in Jordanjan sociaty.

. P .
v N

X Doaial ~dre:. Analysis: No social scundness anvalyssc
ig 'kun-,- Tor tllb vroject.

J. Envircrientsl Considerations: An Initial Environmental
Examination (IEE) has been prepared and a determination reached
that the proposed project will not have a significant effect

on the envirorment and that no further environmental analysis
is necessary. (See Annex 6).

r=~T AVAILABLE COPY
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ITI. Implementation

A, Administrative Arrangements

The borrower will be the Hashemite Kingdom of Jordan; the
implementing agency will be the Jordan Valley Authority (JVA). Aan
orpanizational chart of the Authority is contained in Annex 7. The
project will be under the direction of the Water Resources Sector, Ground
Water and Hydrology Division. The chief of the division is well qualified
and experienced in conducring hydrological studies.

(1) JVA Responsibilities. The JVA has been the implemanting
agent tor seven AID loan-funded projects, and should experience little
difriculty in implementing this project. The JVA will be responsible for
(a) preparation of the request for proposals for consultants, (b) selection
of a consultant and execution of a contract for performing the study,

(¢) providing $1.5 million equivalent in local currency and $248,000
foreign exchange estimated to be required beyond the ATD Loan to meet the
estimated project financing, (d) providing all necessary financing beyond
the financial plan that way be required for completing the study, (e)
providing all available requisite background information and data to the
consultant, (f) supervision of the consultant's activities, and (g) prep-
aration of contraccs, selection of contractors and monitoring ihe execution
of the drilling and geophysical activities.

(2) AID Responsibility. AID's responsibility will include:

(a) During Implementation

(i) Review and approval of che scopes of work,
the rcquests for proposals, and the contract documents
for the study; : :

(i1) Follow-up on and appraisal®of documents sub-
mitted in fulfillment of Conditions Precedent;

(iii)Approval of the selected contractors for the
water resource study, and theis contracts and/or
agreements.

(iv) Review and approval of requests for disburse-
ments;

(v) Follow-up on project progress and reporting;

(vi) During the performance of the study, holding
periodic meetings with the Jordan Valley Authority to
jointly review, evaluate and recommend solutions to
problems encountered by the consultants; and
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(vii) Review and approval of the consultant's draft
and final report on findings of the exploration.

(b) Evaluation

The purpose of the pProject is to carry out surveys
and analyses necessary to determine the quantity, guality
and location of water in the Jordan Rift Valley. The
findings and analyses of the investigations will be the
basis for future projects in exploitation of water resources,
Therefore, there is no planned project evaluation other
than the AID monitoring and report reviews noted following
and foregoing paragraphs.

(c) Monitoring Capability

The USAID will have sufficient engineering and loan
officer capability for routine monitoring of the praject;
however, due to the specialized nature of the invesci-
gation, it is now anticipated that an AID hydrologist will
be required to participate in the preparation of the
technical specifications for rhe drilling contract and to
make approximately three additional field visits during
the life of the project.

Selection of Contractors

(a) Engineering: United States firms have been prequali-
fied and the selection of the firm to perform the necesscry
services will be accomplished in accordance with the pro-
cedures set forth in Handbook 11, Country Contracting,
Chapter 1, "Procurement of Professional and Technical
Services".

(b) Geophysical Investigation: The JVA will contract the
Geophysical Investigation to a qualified firm.

(¢) Drilling Contractor: Eligible source firms will be
asked to submit competitive bids for the performance or
the drilling work in accordance with the procedures
spelled out in Handbook 11, Country Contracting, Chanter 2,
"Procurement of Construction Services".
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B. Implementing Schedule

1.

l.oan

Project Appraisal and Project Paper
Complated

Authorization of Loan

Negotiation and Execution of Loan
Agreement

Conditions Precedent Met
Initial Disbursement

Final Disbursement

A &E Firm

Advertisement for Prequalification of
A & E Firms

Receive Prequalification Data

Evaluate and Complete Short List by JVA
AID approval of Short List

Issue RIP to Short Listed Firms

Receive Responses to RFP

Evaluate Proposals and Select Firm
for Negotiation

AID Approval of JVA Selection
egotiate and Execute Contract
Contract Termination

Drilling Contract

Begin Preparation of IFB
A.I.D. Approval of IFB

Issuance of IFB

Aug. 1, 1978

Aug. 28, 1978

Sept. 30, 1978

Nov. 1, 1978
Mar. 1, 1979

Sept. 30, 1981

Jan. 1978
Feb. 28, 1978
Apr. 1, 1978

May 17, 1978

Sept. 197¢
Nov. 1978
Jan. 1979
Feb. 1,79
Mar. 1979
Mar. 1981
Oct. 1978
Jan. 1979
Feb. 1979



Receipt of Bids Mar. 1979
Evaluation of Bids and Selection of

Contractor Apr. 1979
Mobilization and Begin Drilling

Program May 1979
Completion Drilling Program LDec. 31, 1980

C. Reporting Requirements

The selected consultant will be required to submit the following
reports:

(1) An "Inception" report which will set forth the work program,
scope and schedule of investigations.

(2) A brief monthly progress report.

(3) A technical Progress report every three months to summarize
all the activities performed and their findings. These reports should
also include the activities planned for the following three month period;

(4) An interim technical report should be submitted within 12
months after the execution of the contract which will include the resultrs
of investigations completed; and

(5) A final technical report, in draft form, should be submitted
two months before the end of the Project period. The report shoul]i include
the findings of the overall study, the data coliected, results of :ara
analysis and interpretation and recommendations on locaticn, quantity and
quality of surface and ground water available for development, supported
by graphs, maps, tables and annexes as necessary.

D.  Disbursements: Loan funds will be used to finance consultant
services, the drilliag contract and required equipment of Code 941 and
Jordan source and origin. The terminal date for disbursements will be sot

at 3 years from the sigring of the loan dgrecrent. Loan funds for foreign
exchange costs will be disbursed either under the dicact letter of commit-
ment or by the letter of commitment/letter o credic procedure. Jcrdanian
dinar expenditures will be made in accordance with the terms and ccnditions
of the contracts and/or agrcements as approved by A.I1.D. Reimbursements
for eligible local currency costs if any, will either be in U.S. dollars

to a named GOJ bank account in the U.5. or by payment of dinars directly

to the GOJ in Jordan.

E. Conditions Precedent and Covenants: The standard conditions
precedent of a iegal opinion as to the validity of the Loan Agreement and
naming of thke Borrower's representatives will apply.
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A convenant in the Loan Agreement will provide that the GOJ
assure full and ready access to all selected sites for well drilling and
assure that such sites are free of mines and other explosive devices.



ANNEX 1

PROJECT AUTHORIZATION AND REQUEST FOR ALLOTMENT OF FUNDS

PART I1I

Name of Country: Jordan Name of Project: Jordan Rift Valley
Water Resources Study

Pursuant to Part I1, Chapter 4, Section 532 of the Foreign Assistance Act
of 1961, as amended, I hereby authorize a Loan to Jordan (the ”Cooperating
Country") of not to exceed Five Million United States dollars (85,000, 000)
the ("Authorized Amount") to help in financing certain foreign exchange
and local cturrency costs of goods and services required for the project as
described in the following paragraph.

The project consists of a water resources investigation to ditermine -
the quantity, quality and location of water in the Jordan Rift Va.lev.

The entire amount of the A.I.D. financing herein authorized for the
pProject will be obligated when the Project Agreement is executed.

T hereby authorize negotiation and execution of the Project Agreement
by the officer to whonm such authority has been delegated in accordance
with A.I.D. regulations and Delegations of Authority subject to the
following essential terns and convenants and major conditions; together
with such other terms and conditions as A.I1.D. may deem appropriato:

a. Interest Rate and Terms of Repayment

The Cooperating Country shall repay the Loan to A.I.D. in United
States Dolliars within forty (40) years irom the date of first disburscment
of tle Loan, including a grace period of not to exceed taon (10) vears.
The Cooperating Country shall pay to A.T.D. in United States Dollars
interest from the date of first disbursement of the Loan at the rate of
(a) two percent (27) per annum during the first ten (10) years, and (b)
three percent (3%) per annum thereafter, on the outstanding disbursed
balance of the Loan and on any due and unpaid interest accrued thereon.

b. Source and Origin of Goods and Services

Goods and services financed by A.1.). under the project skall have
their source and origin in the Cooperating Country or in countries in-
cluded in A.I.D. Geographic Code 941, except as A.I.D. may otherwise agree
in writing.

¢. Initial Conditions Precedent

Prior to any disbursement, or the issuance of any commitment



-2 - ANNEX 1

documents under the Project Agreement, the Cooperating Country shall, except

as A.I1.D. may otherwise agree in writing, furnish in form and substance
satisfactory to A.I.D.;

1. Agrcement between the National Resources Authority (NRA)
and the Jordan Valley Authority (JVA) or other suitable arrangements,
to insure timely initiation and coordination of all studies and
surveys contributing to the overall assessment of Jordan Valley
water resources.

d. Covenants
The Cooperating Country covenants to assure full and ready access

to all selected sites for well drilling and to assure that such sites are
frez of mines and other explosive devices.

Joseph C. Wheeler
AA/NE



STATUTORY CHECKLIST

T ANNEX 20

pagg_1

JORDAN FY 1978

6C(1) - COULMTRY CHECRLIST

Listed below are, first, statutory criteria applicable generally to FAA funds, and th=n criteria
applicable to individual fund sources: Development Assistance and Security Supporting Assistance

funds.,

A. GENERAL CRITERIA FOR COUNTRY

1. FAA Sec. 116, Can it be demonstrated

that contemplated assistance will directly

benefit the needy? IT not, has the

Degartment ¢f State determined that this

government has engaged. in consistent
nattern of cross violations of inter-
nationelly recognized human rights?

~N
.

the covernment of recipient country has

failed to take adecuate steps to prevent

narcctics drugs and other controlled
substances (as defined by the Compre-

hensive Drug Abuse Prevention and Control

Act o7 1970) produced or processed, in
whole or in part, in such country, or
transported through such country, from
being sold illegally within the juris-

diction of such country to U.S. Government

personnel -or their dependents, or from
entering the U.S. unlawfuliy?

FAA Sec. 481. Has it been determined that

CLASEwR200a),
furnisn assisteR
tuke appropria - gt
or aircasUnder its Tlag T

“Sec “o or from Cub2?

4, FAA Sec. £20{b). 1If assistance is to a
sovernnent, has the Secretary of State
determined that it i not contrelled by
the international Communist movement?

5, FAA Sec. 820(c). If assistance is to

government, 15 the government liadbie as
cebtor or unconditional guarantor on any

cdebt to a U.S. citizen Tor goods or
services furnished or ordered where (a)
such citizen has exhausted available

legal remedies and (b) debt is not denied

or contested by such government?

6. FAA Sec. 520(e) (1), If assistance is to
a government, nas it {including government
agencies or subdivisions) taxen any action

wnich has the effect of nationalizing,
exprooriating, or otherwise seizing

owrership or control of property of U.S.

citizens or entities beneficially owned

by tnem without taking steps to discharge

its oblications toward such citizens or
entities?

No, it cannot. The Department has not
so determined.

No.

* REPEALED *

The Secretary of State has so determined.

Jordan i1s not known to be in violaticn of

.this section.

Jordan is not known to be in violation of
this section.




7. £AA Sec, £20(f); Aop. Sec, 108. Is

12.

13.

recipient country & (ommunist country?
Will assistance be provided %0 the
Democratic Republic of Vietnam (North
Vietnam), South Vietnam, Cambodia or Lacs?

FAA Sec. 820(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,
assistance, or (b} the planning of such
subversion or aggression? .

FAA Sec. 620(j). HKas the country per-
miitec, or faiied to take adequate
measures ts prevent, the damage or
destruction, by mobd action, of U.S.
property?

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

—AA

FAA Sac. €20{0); Fishermen's Protective
Act, Sec S, If country nas seized, or
mposea any peralty or sanction against,
any U.3. fishing activities in inter-
national waters,

i. "as any deduction required by Fisher-
xern's Protective Act be2n made?

b. hes complete danial of assistance
been considered by AID Administrator?

Fii Sec. 62C0(q); Aop, Sec. 504! (a) Is

tne government of the raciplent cauntry

in cetault on interest or principal of

any AiD ican to tne country? {b) is
country in default cxceecding ¢ne year on
mnterest cr orincipel on U.S. loan under
pregram for which Asp. Act eppropriates
Turds, unless debt was earlier cisputed,

or appropriate steps taken to cure default?

FA% Sec. 520{s). What percentage of
country ouccet is for military sxpendi-
tures? How much o foreign exchange
resources spent on military ecuioment?

How mucn spent for the purchase of
sopnisticated weapons systems? (Considera-
tion of these points is to be coordinated
with the Bureau for Program and TFolicy
Coordination, Regionai Coordinators and
Military Assistance Staff (PPC/RC).)

pagz 2

. e s ———— e ——

Jordan is not considered a Communist
Country.

Assistance will not be provided to those
countries.

No.

No.

The Government of Jordan (GOT) has insti-
tuted such a program.

No such action has been taken by the GCJ.

The GOJ is not in default on any such loans.

These points were taken intc account in
prepavation of A.I.D.'s annual 620(s)
report to Congress and consideration of
these points was not consid2red a bar to
the furnishing of assistance.



o

15,

16.

19,

FAA Sec. 620(t). Has the country severed
a1plcratic retations with the United
States? If so, nave they been resumed
and have new bilateral dssistance agree-
ments been negotiated and entered intg
Since such resumptign?

FAA Sec. 620{u). What is the payment
Status of tne country's U.N. obligations?
If the country is in arrears, were such
arreirages taken into account by the AID
Administrator in determining the current
AID Operatigna) Year Budget?

FAA Sec. 620A. Has the country granteqd
$anctuary Trom orosecution to any indiyi-
dual or group which has committed an act
of internaziona] terrorism?

FAA Sac. 548, Ooes the country object,
on Lasis of race, religion, nationai
origin cr sex, to the presence of any
officer cr empioyee of the U.§. there

L0 carry out economic development program
uncer FLA?

FAA Sec. 859, Has the countpy delivered
or recetved nuclear reprocessing or
enricment ecuipment, rateria)s or
technoiogy, without specified arrange-
ments on safeguards, 2te.?

FAA S2c. 501, Has the country denied its
€1L1z2ns ne right or opportunity to
emigrate?

S. UNDING CR:ITERIA FOR COUNTRY

1
[

Develooment Assistance Coumtry Criteria

a. FAA Sec. 122(c), (d). Have ¢riteria
been estacliisned, ang wWaxen inzo account,
L0 assess commitment and progress of
country in effectively invo]ving the

poor in deveiopment, on such indexes as:
(1) small-farm labor intensive agrj-
culture, (2) reduced infant mortality,

(3) population growth, (&) equality of
income distribution, and (3} unemployment,

b. EAA Sec. 201(5)(3), (71 4 (3): Sec,
208; 2Tiie (s, (/). Describe extent to
wnich country is:

1) Making ascropriate efforts to increase
food production and imorove means for
food storage ang distritution,

(2) Creating 5 favorable climate for
foreign and domestic private enter-
prise and investment.

No.

Jordan is not current in its yn obligations,

No.

No.

No'

No.



N

(3) Increasing the public's role in the

developmental process.

(4) {a) Allocating available budgetary
resryrces to develiopment,

{b) Diverting such resources for
unnecessary militury expenditure and
intervention in affairs of other free
and independent nations,

(5) Making economic, social, and political
reforms such s tax collection improve-

ments and changes in land tenure
arrangements, and making progress
<oward respect for the rule of law,

freedom of expression and of the press,

and recoagnizing the importance of
individual freecom, initiative, and
private enterprise.

(6) Otherwise responding o the vital
econcmic, political, and social cone

cerns of its people, and demonstrating
a clear determination to take effective

self-nelp measures,

c. FAA Sec, 201(p), 211{a). Is the
country among the 20 countries in which
deveiopment assistance loans myy be made
in this fiscal year, or amcng the 40 in
whicn cevelopment assistance grants
(other than for self-nelp projects) may
be made?

d. FAA Sec. 1i5. Will country be
furnisned, in same fiscal year, efthor
securily supoorting assistance, or
Midaie East peace funds? 1€ so, is
assistance for population programs,
punanitarian aid througn internaticnal
organ:zations, or regional programs?

Security Zuaporting Assistance Country
Criter:a

a. FAA Sec. 5023. Hes the country
engagea n 2 consistent pattern of gross
violations of interrationally recognized
human rignts? s program in accordance
with poiicy cf this Section?

b. FAA Sec. 531, Is the Assistance to
be furnished to a ‘riendly country,
organization, or body eligible to
receive assistance?

Country has not engaged in a pattern of
gross vielations of internaticnally recog-/
nized auman rights. Program is in accord-
arfce with policy of this Section.

Yes.

¢. TAA Sec. 509. I commodities are to

be grantad so tnat sale proceeds will accrue

to the recipient country, have Soecial
Account (counterpar*:) arrangements been
made?

N/A.
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JORDAN - RIFT VALLEY GROUNDWATER (278-0229)
€C(2) - PrOJECT CHECKLIST

Listed Selow ar
then proiece op:
category for cri

3%, statutory criteria applicable cenerally to srojects With FAA funds, and

.
ar'a zppiicapie o individual fund sources: Development Assistance {with a sup-
aria applicadie only to loans): and Security Supporting Assistance funds.

CROSS pEzzazncrs: JUNTRY CHECKLIST UP T CATE? IDENTIFY, HAS STZNDARD [TeM CRECALIST 3fgn
IWEQ FCR THIS PROJECT? COUNTRY CHECKLIST WAS PREPARED IN CONNECTION
WITH THIS PROJECT. STANDARD ITEM CHECKLIST

HAS BEEN REVIEWED.

—

. GENERAL CRITERIA FOR PRJJECT,

1. App. Unnumbered: FA& Sec. 653(b)

(a) Sescrise hew Commitsess on Approgria-  (a) Advice of Program Change will be
tions of Senate and Fouse have been or forwarded to the Committees.

L]

e 5Tified <oncarning <he orojects

isiance within {Operational

1) country or international (b)  Yes.
or 3llgcation reoorted to

Jr not mere taan 31 miilien

ficure plus 10%)?

13 Prior to ooligation

SEICO, Wil there oe (a) (a) Yes.
fanciel, ang other plans

Fryotut the 2ssistance ang (k) Yes,
7 Tirm estimate of the

S.ozf the assistance?

e o

3 O o~
O e =4 Gl ou

i

T ey Uz Ofa
—

No further legislative action is recuired.

O > 0O n

Cemdizted in time L0 permit orderly
acconsiisnmens of FUrpcse of the assis-

A Sec. 57i{5%: Ape. Sec. 10%. IF fap ; ; : ;
27 wdter-relatad 1and Teiource Not applicable. While the broject is

SiCh, Nas orojsct ret the scan. water-related, it is not financing con-

ifG Criteria ss per Mergirandem of struction.
dent dated Sept. 3, 1972

s2c. 5i10e). IF nrojecs i capits! N/A.
st ; tonstiruction), and al)
it Wil excesq

Mission Direcoor certified

5 capapiiity efs <Tively g0

maintain and Utilize the aroject?

o
3


http:Jirec.or

B. FUNDING CRITIZIA FOR PR0JECT

2. 206, £16, ls project suscentible
Lution as rart of recionat or mylti-
1 arojact? i so why is oroject not
cutes? Infermation znd conclusion -

r assistance will encourage

regicnai zevelccment programs. If
assistanc2 is Tor newly indaperdent
ccuniry, s it furnished through multi-
.a:er=3 argzanizations or pians to the
mAXIMNLT X tant appropriate?

a); {and Sec. 201(f) for
\0ans]. Information and
wrether oroject will encourage

tne country t0: (a) increase
T internaticnal trade; (b) fos-
ter crivate inftiative and competition;

(c) encourage development and use of
coc“erz.ives, credit unions, and savings
anc locan asscciaticns; (d) discourage
moncpelistic prac*]ces' (e) improve
technica) efficiency of industry, agri-
culture and commerce; and (f) strengthen
free iabor unions,

0}, Information and con-
now sroject will encourage
trade and inves:tment abroad
@ privaete U.S. ocarticipation
ssiszance orograms (including
g trace channeis and the
J.3. privace anterprise),

en
e

w
3 O

® O 1

DO

by Sez. 636{h). Describe
assure gtnas, to the
cossinle, tne ccuntry is
ocal currencies to mest

the cost oF contractual ang ather
servicas, anc foraicn currancies owned

by the U.5. are uz1lized :c meet the cost
of contraczual and other servicas.

j= BR}

—¢r O {ur

25 T0¢ L.l. Gwh excess
o » Wnat arrange-
s release?

1.

b B %

P e e o -

(st Seq, . Sac, 28
P - Al - -

Y ASTIVITY w o (3, ETTR

- Nt

n@ eor n zavelocmen

“ U et M
-
«
b @ (D
[ NG T}

855 0 ecorcmy at 1oca|
g iacor-intansive 3ro-

tavesIment Qut from
wns and nJ'al areis;

-5
1O > {D

DLy -

(o]
S IS
[T Y

and fui neis
esoec! aiiy oy te nn*cal a J:Stance, )
issist rural and urban scor <o reln
themsaives toward detier 1172, ana otner-
wisa ancourace camocritic n private and
locai joveramentz) iaszitutisng?

Page ©

Project is not so susceptible and there
is no indication it will contribute to
regional development programs. Jordan
is not a newly independent country.

If project finds sufficient water resource
in Rift Valley, area could be open to
agriculture development by private sector
and cooperatives.

U.S. private interprise will provide
engineering services and are elegible to
provide drilling services.

The Project Agreement will so provide.

Jordan is not an excess currency country.

BEST AVAILABLE COPW .



s

e, F22 Sec. 292{a). To=2' amcunt of
mcney Lncer .can ~aich is going directly
to private enterorise, is going to
intarraediate credit institutions or
other Sorrowers Tor usa Dy private
enterprise, is teing used t¢ finance
imoorss ‘-om arivate scurces, or is
otnerwis2 ceing used zo Tinance procure-
ments ‘rom private scurces?

FAA Sec. 520(d). 1if assistance is

or ¢ay aroductive 2ntzarprise which will
compete in the U.S. with U.S. enterorise,
is there an acreement by tne recipient
country to orevent export to the U.S. of
mora than 20% of the enterorise's annual
aroduction during the life of the loan?

B ]

Orgizct Crizeria Solely for Security
Supportinc Assistance

How will this assistance
mote economic or political

Criteria for Alliance for

[Note: Allicnce for rFrogress projects
sacuid ade the “ollowing two items to a
aroiect checxlist.]
a. FAA Se (3}, Does
a:s1s:ance Taxe uns orincipies
i osne Act the Charter of
Punta ce) E at extent will
the activizy o i 10 Ine 2conomric
or politica tion of Latin
America?
b. FAA S2c. 251/hYI3), 23viel. Tor
leans, res snere been taken intg account
tne 2799rT Mace oy recisient ration (0
re,aff.,uc cagital investad in otner
countrizs oy ineir cwn citizens? s
joan consistant witn tha 7 fd1ng> and
recommenczzicns of e In

tar-ATerican
Cammitize for the Alliance for Progress
{new "CIFCIZ3," zhe Permanent Ziecutive
Comizze= of the CAS) in 135 znnual

ravizs 37 naticnal Zevalacment acsivities?

Page 7

By investigating the water resources of
the Rift Valley and thereby its potential
for economic and agricultural development,
the project will contribute to Jordan's
economic stability.

N/A.
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ANNEX 3

KATRAN A

O EXPLORATORY
WELL s\TE

|

SOUTHERN G6HCRS
WAD! ARABRA
SCALE |: 730,000

JORPAN RIFT YALLEY
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PROPOSED LOCATIONS FOR EXPLORATORY
WATER-WELL DRILLING
IN THE JORDAN VALLEY ESCARPMENT
S Approximate Estimated | Out Taryet
No.é Location Coordinactes Depth (m) | Crop Aquifers
; E ! N
1. g Wadi Kufrein 214.25 ; 141 400-450 B2, A7 Al-2
2. i Wadi Saknc 209 i 147.3 400-450 A7 Ak, Al-2
30 Wadi dusseinivat (207 i 149 200-250 A7 AL, Al-2
! (Raramah)
4. Ghor Kebid 209.5 . 164 | 200-250 / Z.Ram Sandstone
5. ' Danrot Er-Ramel 1208.5 é 159 200-250 / Z.Ram Sandstone
: |
6. | Wadl Abu Obelda 1209.3 | 182.2 | 200-250 Ak, A3 Al-2
7. ? Wadi Khirbat 1208, & 184.7 ! 400-450 B1/2,A7 AL, A1-2
8. | Wadi Es Sarar 207 | 189.8 250 A5/6 A4, Al-2
t
5. E Widi Suicikhat — 1267.75 | 195 200 AL, A3 Al-2
10.; Wadi N. Suleikhat%207.4 p 194.1 350-500 Al1,B1/2 A4, Al-2
LL.? Tabaqat Fahl 210.2 ; 206.2 300 B3 A2, A7
: |
12,0 Wadi ibn Ziad 1205, 3 ; 210.8 | 400-500 JVI, B3 B2, A7
12,1 Wadi Zahar 213.5 s 222 B2, A7, A4, Al-2

350-700 | B2




WADI ARABA

ANNEX 3

PROPOSED LOCATIONS 'OR EXPLORATORY WATER-WLELL DRITI ING

-4 - ANNEX 3
LOCATION APPROXIMATE COORDINATES PROPOSED TARGET ..
E N DEPTEH(M) Aquifer
Ghor Haditha 201. 78 50-150 A4
Wadi Karak 205, 75.3 250 Al, A4
Ghor Numeira 201 60 100 Alluviurn
& S. Stone

Wadi Hasa 196 48.5 100-120 sandstone
Ghor Safi 195. 48.5 = 50 Qal
Safi - Feifa 195 43.5 40 - 50 =
Wadi Feifa 194 38 100-120 sandstone
Ghor TFeifa 193. 38 50 -60 Qal
IFeifa Khneizira 192 36.5 40 -60 Qal
Wadi Khneizira 191. 34.5 100-120 sandstone
Ghor Khneizira 191 34.5 = 60 Qal
Wadi ¥idan 1 182 10 70-90 =
Wadi I'idan 2 193 04 120-150 =
Wadi Abu Dubana (1) 179, 2 70-90 =

= z = (2) 183 1 120-150 =
Wadi Buwelirida 180. 997.2 90-120 =
Wadi Sivah Buweirida 179, 991.5 120-150 =
Wadi Musa 179 976.5 120-150 =
Tilal 21 Masqara 175 995.5 80-100 =
Wadi Tasan 185. 996. 2 150-180 =
Wadi Ghumeid Musa 175 975.3 100-120 =
Wadi Gharandal 170 944 100-150 B2 [AT
Rakiya & Heimer 165 936 100-120 Qal
W.Sig & Rakiya 165. 940.5 100-120 =
Wadi Darba 164 925 120-150 =
Wadi Mulghan 155 891 100-120 =



ANNEX 4

COST ESTINATE

1. Well Drilling - Estimate based on cost or JD 40 per meter
drilled for the smell diameterholes and JD 100 per meter
for the larger production test wells. This estimate is
based on known drilling prices in Jordan resulting from
both competitive and negotiated tidding. Based on the
numter of meters of drilling proposed (both high and
low range) an average was uced for the estimate. The
calculation was made as follows:

Vadi Arabz and S. Ghors Jordan Valley
Low Range iiigh Range Low Range Eigh Pange
Unit Cost 2500 meters 3100 meters 3850 meters UBQQ meters
@,40 JD 100, 000 124,000 154,00C 192,000
@100 JD 275,000 341,000 425,000 480,000
Total Costs 375,000 465,000 572,000 672,000
Low Range JD 954,000
High Range JD 1,137,000
_ Average 1s about $3,200,000
Total: 2,091,000 JD 1 Million or

2. Well Development and Pumpins Tests Estimated at 10% of drilling
costs by JVA and AID technical personnel.

3.4k, Meteorological/Stream Cauging and Equipment and Instrumercation

Estimate based on prior experience by NRA in setting up similar
stations througnout Jordan.

5. tificial Recharge This is a pure estimate. Work will consist
of making a series of embankments on alluvial fans to contain flood
or seasonal flows. Number of embankments will depend on results
of surface water investigations in Wadi Araba ard Southern Ghors.

6. Equipment  Amnex 8 Lists total equipment required, costs based
upon JVA/NRA experience.

7. Field Camps and Offices This estimate is based on JVA 4
experience in establishing similar camps. 3 camps propc od.
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Engineering ~ Assumptions were as follows:

A. Prime Contractor

Personnel

1 Chief of Party (Ground Water) 24 months (family of 4)

1 Ground Water Specialist 24 months " "

1 Surface Water Hydrologist 6 months TDY (2 visits)

1 Geologist TDY . 3 months " " "

Total: 757 months

Average cost per man month $8,000 57 man months $456,000
Insurance $1000/man month 57,000
Housing $15,000 year for two families 30,000
Travel, International 11 round trips @ 51500 17,000

Per diems: TDY personnel 9 months @ $65 per
day; permanent personnel Wadi Araba/
S. Ghor (Agaba and Field) 18,000

H.H.E. shipments, 2 families @ $10,000 each shipment 40,000

Schooling 4 children 2 years @ $6,300 each per diem
year 50,000

Visas, Medical Exams, Equipment, Supplies, Misc. 10,000
$678,000
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THE CONSULTANTS SERVICES

1. The Cornsultant's services, which are expected to cover a period of
twenty four (24) months will be directed to investigate and evaluate the
ground water resources in the Jordan Rift Valley {(JRV) and the surface water
resources of Wadi Araba hereinafter referred to as the "project water
resources'.

2. The scope of the Consultant's services shall be governed by, but not
limited to, the following technical considerations in so far as they may
be necessary:

a. The Consultant shall review and appraise all available reoorts
and documents related to the project water resources including
previous geological, geographical and hydrogeological surveys and
existing hydrological and meteorological records. Specifically he
shall review JVA's planned investigation.

b. The Consultant shall supplement thc results of the review and
appraisal of existing information with his own study and evaluations
of field conditions, with a vicw to prepare and submit an Inception
Report not later than 60 days after the effective date of the Contract.
he Inception Report shall contain the Consultant's initial findings
and preliminary appraisal of the water resources potential, and shall
include a detailed program with cost estimates and, time schedule of
such additional investigations and surveys identified by the ilonsultant
as being required for the proper evaluation of the project water
resources.

The program recommendations may consist of, but not be limited to, the
following:

Setting up of stream gauging and meteorological stations.

- Geophysical survey.

|

Drilling of exploratory and observation boreholes.

Well development and testing.

Artificial ground water recharge studies.

c. The Consultant shall acquaint himself with the facilities for
geophysical prospecting, laboratory testing and installation and
operation of hydrological and meteorological observations available
through the departmental facilities of the JVA and the Natural
Resources Authority.

d. The Inception Report shall include recommendations in regaerd to the
most expeditious and efficient mode of implementation of the survey
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and investigaticen works, including identification of such worxs which
are suited for execution through contracts to be awarded by the Jva
or sub-contracts by the Consultants, such as drilling and testing

of wells etc., or through JVA's own specialized departments.

e. Upon approval of the Inception Report the Consultant shall assist
JVA to implement the approved elements of the investigation works,
Specifically the Consultant shall, (1) prepare any requisite tender
documents and technical specifications required to assist JVA in
letting any Contracts and provide the services for supervisicn and
administration of the Contract works; (2) provide the technical
guidelines for the performance of the works assigned to JVA, including
such coordination and supervision as may be considered necessary to
obtain results to the Consultant's satisfaction.

f. At the conclusion of each set of survey and investigation works
related to a particular region, sub-region or area, the consultant
shall submit a separate report to the JVA containing records,
analyses, interpretation and recommendations in regard to the avail-
able and exploitable quantities of water in the respactive areas.
The report shall be dccompanied with the requisite maps pertaining
to geology, hydrogeology and water quality etc. including location,
design and estimated vield of the wells,

PROJECT ARFA DESCRIPTION:

The project area is divided into three regions, the Jordan River Valley,
the Southern Ghors and Wadi Araba.

The Jordan River Valley is defined as the part of the Jordan Rift Valley
occurring between the Yarmouk River in the north, the northern edge of
the Dead Sea in the south, the sea level contour to the east (except in
the Zerqa and Yarmout River Valleys where it is at the 300 meter contour
level) and the Jordan border to the west.

The Scuthern Chors constitute the area from Wadi Ibn Hammad in the north,
Wadi Khanzeira to the soutnh, the 500 meter topographic contour to the
east and the Jordan border to the west.

Wadi Araba is defined as the area between Wadi Khanzeira in the north, the
northern city limits of Agaba in the south, the 500 meter contour level
to the east and the Jordan border to the west.

The project area will not be confined to any contour level in the escarp-
ment areas if exploratory drilling is required above the defined ccntours
in order to determine aquifer parameters directly related to the project,

JORDAN RIVER VALLEY:

The Jordan River Valley is a part of the African Rift structure, one of
4
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the largest fault systems in the world. Consequently, the area is quite
complex geologically. The valley floor contains a series of evaporite
and marl deposits interhedded and overlayed by alluvial sediments. The
sediments are Plio-Pleistocene in age and are primarily silty clavs and
marls with occasional coarser material; the marl and the evaporite
deposits are friable and often contain large amounts of salts especially
sodium chloride.

The escarpment is made of rock ranging in age from Jurassic to Eocene.
They are collectively part of the Belqa and Ajlun series, consisting of
marlstone, chert, and limestone of varying thicknesses. The formations
are numbered from A-1 through A-7 representing the Ajlun series, and B-1
through B-4 to represent the Belqa series. Sandstone (Kurnub) underlies
the A-1 formation which in turn is underlain by Jurassic limestones, the
oldest rocks cropping out in the escarpment of the Jordan River Valley.

Ground water oceurs throughout the Jordan Valley escarpments in varying
amounts and qualities. Exploration drilling in other nearby areas of
Jordan have shown the A-2, A~4 and A-7 formations of the Ajlun series to
have secondary permeability (Karstic). The B-2 and B-4 of the Be.qa
serics also are known potential aquifers. The B~2 and B-4 are thinly
bedded linestone and chert. Exploratory drilling has also indicated that
higher permeabilitiecs in the limestone and chert formation are almost
always associated with structural features, that is, antielinal and
syncliacl axes and nearby faults. Whereas on the flanks of the fold
structures permeability decreases by several magnitudes.

Ground water in the Jordau River Valley sediments varies in quantity and
quality. Considerable ground water devel-pment has occurred in the

South Shuneh arca of the Jordan River Valley. MacDonald and Partrers
estimated an annual withdrawal rate of 44 MCM from this area and =
recharge of 40 MCM prior to 1967. Water levels declined and salirity
increased in most of the weils of the arca uatil 1967 when almost all
extraction stopped because of the war. This was for a peviod of about one
year.

Exploratory drilling north of South Shunch showed the presence of highly
saline ground water except in a few areas near the escarpment. The saline
water was associated with the "Lisan Marls'.

An unknown quantity of ground water flows from the limestone aquifars of
the escarpment east of the Jordan Valley into the Jordan Valley sediments.
Some of this is presentily utilized from wells in the Valley. That unknown
quantity which is not utilized mostly becomes contaminated with the

Jordun Valley evaporite sediments and eventually flows to the Dead Sea or
evaporates.

In an attempt to determine if some of this ground water could be inter-
cepted before it flowed into the Jordan Valley aquifers, five exploratory
wells were drilled in the southern end of the Jordan River Valley
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escarpment starting in 1967 and finisging after 1970. The five wells
showed yields ranging from 70 to 90 M”/hr. with drawdowns from 17 to
70 meters. The quality was good.

Subsequently, another five wells were drilled farther to the north in the
escarpment. Their results were as follows:

Location Yield M3/hr. Drawdown in Ma:ters
1. Wadi Rajib (1) 98 44
2. Wadi Rajib (2) 50 -
3. Wadi Kufiurja 102 50
4, Wadi Subeira 160 23
5. Wadi Taiyba 60 80

All of the 10 wells were drilled with percussion rigs whose maximum drill-
ing limits were slightly in excess of 300 meters. Consequently, the

lower aquifers were usually not encountered. Attempts were made to in-
crease yields by acidization or "shooting" the wells.

Prior to 1967, similar exploratory wells were started in the escarpment of
the West Bank of the Jordan River Valley. The results were never known
because of the 1967 war. Subsequently, it has been learned that three
wells were drilled to depths of 750 meters and yields of 400 M3/hr. were
measured. The wells' yields increased by a magnitude of up to three after
acidization.

Southern Ghors

The Southern Chors are made up primarily of alluvium derived from sand-
stones, limestones and marls of the escarpments to the cast of the area.

Ground water occurs in the limestones and sandstone rocks in the escarpment,
and in the alluvium of the Ghors. The aquifers in the escarpment are
almost entirely drained by springs along the side wadis which contribute

to the base flows of these wadis.

Several wells have been drilled in the alluvium in Ghor Mazra, Saf; and
Feifa. All produce water of various qualities and yields. Some are used
for irrigation. The proposed potash plant anticipates using ground water,
both for processing and in a planned city to house employees.

All surface and ground water of the Southern Ghors drains into the Dead
Sea where evaporation completes the hydrologic cycle.
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Wadi Araba

Wadi Araba is the least known geohydrologically and hydrologically of the
Jordan Rift Valley. It is located in an arid climatic region, and therefore
has limited water resources. Its average rainfall is 50 mm per year in

the valley floor, but ranges from 50-300 mm along the top of the escarp-
ment to the east. The valley floor is made up of a series of alluvial

fans. 1Its main drainage is an ephemeral stream draining north into the

Dead Sea from Gharandal and to the Guof of Aqaba south of Gharandal.
Gravels, sands, silts, and clay comprise the alluvial material. ‘the

eastern escarpment is a highly faulted geologic complex containing sedi-

Ground water occurs in the alluvium throughout the valley floor and in

some of the limestone and sandstone formations of the escarpment. The
quality is usually poor in the valley floor, but better quality water is
expected to occur in the numerous fans ov-rlaying the older valley alluvium.
It is in these fans where most of the test drilling will be done. Drilling
depths will not exceed 200 meters in most cases. Quantities in the fans

will vary depending on the volume of the fan material, its aquifer character-
istics, the size of the tributary draining into the fan, and the frequency

of their flood flows.

Approximately 10 wells have been drilled in Wadi Araba, ranging in depth
trom 47 to 136 meters. Water levels ranged from 2 to 88 neters and
salinity from 600 to 3,000 ppm total dissolved solids,
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Initial Environmental Examination

Project Location: Jordan

Project Title: Water Resources Evaluation of the Jordan Rift Valley

Funding: FY 78 13510 million

IEE Prepared by: 2obert . gvggt.and Stanley M. Remirgton

Environmental Action Recommended: Negative Determination

It is considered that the proposed project will not have a
significant effect on the environment and no further assessment
is required.

Concurrence:

Christopher H. Russell
Mission Director
June 8, 1978

NE Bureau Decision:

APPROVED: fﬂgtw\, jy}gx(¢L~V,J,*~\

DISAPPROVED:
oate: IRl O NIV
{

Clearances:£. OAavingo—~
NE/GC: %_SL& SATE: /¢ /¢
NE/PD/ENG: E. Callahan. ATE: ¢ a9

.‘/
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Description of Project:

The project will evaluate the quality and quantity of
ground water available for possible development for
agricultural and domestic uses in the Jordan Rift Valley.

In addition, the project will evaluate the quality and
quantity of surface water available for possible development
in the southern half of the Valley (Wadi Araba).

The evaluation will be done by test drilling, geologic,
topographic and hydrogeologic mapping, inventorying of
springs, rivers, ete., and making recommendations on
quantities of water available for development.
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EQUIPMENT T.IST

Numbar

Water Level Recorders (Stevens TYP2 F)omommee . 20
Sirean Gauges(1 Meter )mmwmmmecmocomoo oo 50
Current Meters (Type Price & Pigmy) —meee—eeo———___ L
Water Level IndicatorS—m-mmem—eommoeeoeoo_________ 10
Pepth Sounders---eme—eemee 2
Electrical Conductivity Meters (Type )mmmmmmmmocee. 3
Stere0seopes—-—mmmmmmeeee 2
Compass (Brunton )emem—mmemeeocoooo o _______ 2
Steel Tapes (50 & 100 Meters )emmmemme e 5
Evaporation Recorders--m-mmm—oeemeeo oo __________ 2
Evaporation Stations---emememoceooo________________ o)
Rain Gauges

=, Automatic Recordingeem-mmecemeo oo _____ 5

- Storage Type (Daily and Annugl )eeccemeeeo 20
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The authnority by which th= Jva 23N reguzzt loans
from foreign sourzes is given in paragraph C of article
1V of the Jordan Vailey Develcpmant Law of which Yol
alrsady have copies.

Wwe will appreciate vour early action on this
raquest.

Your: truly,
-~ 7 C
'//;’"MHW‘. .
Omar A. Dokhgan
rrasident
CZ: H.Z. President
Mational Planning Council





