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A. General

Section 1

Introduction

This Inception Report is in partial fulfillment of the terms of the

Agreement dated July 18, 1983 between US Agency for International Develop-

ment (USAID) aund James M. Montgomery, Consulting Engineers, Inc. (MM) for

the preparation of final designs and construction documents and to assist

‘iprofect paper preparation for the Gedaref, Sudan water supply project.

The sci "¢ and description of this project are contained in the Gedaref

wWiatel Supply and Solid Waste Disposal Feasibility Study - Sudan, Final

Report, July 1983 prepared by JMM.

B. Report Organization

The main purpose of the Inception Report is to p ovide .o wain surw.cient

description of the IMM's staff mobilization, problems encountered or forseen

and projected program of work for design development and completion of the

construction documents. Accordingly, the report is organized into the following

sections:

Section
"Section
Section
Section
Section
Section
Section

Section
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Introduction

Staff Mobilization

Progress to Date

Problems Encountered or Forseen
Project Work Schedule

Design Development Priorities

USAID Revicw and Approval Requirements

Construction Documents Development Sequence



Section 2

Staff Mobilization

A. Personnel
To date, the three long-term and one short-term project tecam members
have arrived in Sudan. The follewing tabulation presents the actual or

anticipated arrival dates of all team members.

Project Team Arrival Dates

Name Assignment Arrival Date
E. Shamieh Project Manager 22 July

J. Sproat Project Engineer 29 July

K. Wiebe Principal Hydrogeologist 28 July

R. Turner Project Hydrogeologist 24 July

M. Santos Electrical Engineer 1 October
L. Ramage Surveyor 20 August
N. Hixson Institutional /Training 20 August
D. Shoup Economcis/Financial 20 August
D. Bird Engineering Advisor 20 August

B. Accommodations and Office Facilities

JMM entered into a Sub-contract agreement with a local Sudanese firm
to provide the logistical services for the design team while in Sudan.
Suitable furnished accommodation and office facilities have been arranged
in Gedaref where the team will maintain residency. Vehicles as well as
secretarial services have also been secured. Periodic visits on a weekly
or bi-weekly basis will be made to Khartoum by one or more of the design
team members, and as required, to meet with AID staff and other governmental
agencies,
¥hile in Khartoum, JMM design team have used and intend to use the telex
fzcilities at the Meridian Hotel to maintain contact with the home office.

Skypack courier service has also been established between the design team



and the home office for expeditous and safe communication.

C. Equipment and Supplies
Hydrogeological equipment, test kits, and other engincering instruments

have been brought in by the JMM team members for their usc in the field.

D. Miscellaneous
l. Photographic License
All design team personnel have ovbtained the permit necessary to allow

photographing work-related subjects.

2. Visas and Residency Permits
Design team menbers possess visas permitting a 3-month stay within
Sudan. These will have to be extended at a later date and departure

permits will be required.

Residing permits may be applied for, with assistance from the National

Administration for Water (NAW), but these are not required.

3. Health and Welfare

Design team personnel have received copies of the U.S. Embassy inform-
ation packet which provides details on health carve, energency medical
attention and a generalized evacuation plan. Design team members have

all registered at the U.S. Embassy.

4. General Amenities

The U.S. Commissory privileges have been extended to team members.

5. MM's local bank is El1-Nilien Bank, Khartoum, which is Bank of American's
associate in Sudan. Funds in US. dollars will he transferred to the account
periodically for logistics and miscellaneous cxpenditures by the staff in

Sudan.



Section 3

Progress to Date

A. General

Since the arrival of the JM4 Project Manager 22 July much ground has been
covered both in Khartoum and the Project area in preparation for commencemrent
of the project work tasks. XNumerous meetings have been held with AID officials,
well drilling contractors, NAW officials in Khartoum, Gedaref and Showak, UNHCR,
and Commission for Refugees both in Gedaref and Khartoum. All parcies contacted

have been most gracious and cooperative to the design team.,

B. Engineering Aspects
Cursory field visits have been made to the Abu Naga well field and the
Showak treatment plant, for the purpose of familiarization with their zeneral

features.

C. Hydrogeological Aspects

Members of the ground water team, the Senior Hydrogeologist and the Project
Hydrogeologist mobilized in Khartoum during the last week in July 1983, and
met with USAID, UNHCR, NAW, and with representatives of four well drilling
firms. Two trips were also made to Gedaref, Showak, and Abu Naga to review

field conditions and meet with water-oriented groups in the Kassala Regiocn.

As a result of recent activities by NAW and the UNHCE, the work plan was
modified to include additional exploratory drilling and production testing
at Showak. Subsequently, a contract ammendment was subnitted to USAIDL on

July 31, 1983 definning those changzes. Detailed plans and specifications

-4 -



were then prepared for submission te USAID and to qualified drilling contractors
in Sudan. Plans, activities and a proposed schedule of drilling and testing
have also been presented to USATD in the "Detailed Work Plan" for the drilling

and aquifer testing program (Contract Item ARTICLE TIT, B., 2.c. paragraph 2).

Well censtructien, subsurface exploration and production well testing at
Showak, logging and observaticns at Tawawa, and detailed aquifer and well
field testing at Sbu Raga ore tentatively scheduled to Sepin during the last
week in August, 1983. The specificaticns call for the Contractor to complete
all drilling and tésting by October 20, 1983. If favorable results are
forthcomming, well field desigus will be initiated jmmediately upon completion

of testing and completed by the first week in lNovember, 1983.



Section 4

Problems
Encountered or Expected

A. General

After meetings with certain responsible personnel and visits to the
Project Area, it became evident that certain actions has been conducted by
NAW and UNHCR subsequent to preparation of the feasibility study which will
have some bearins cn the final design work by JMM. These actions will have
to be investigated from the aspect of integrating this work into the final

design,

B. Fngineering Aupects
Since the departure of the feasibility study team in December 1982, the
National Administration for Water has been actively making changes or improve-

.

ments to their facilities at Cedaref and Showak.

1. Abu Naga Well Field

One reason the Abu Naga well field was inoperative was due to leakage
and breakage in the 10" (250mm) AC discharge main from the well fiecld,
NAW has abandoned that line and installed an 8" (200mm) PVC discharge
mrin. New wells have been drilied, old wells have been rehabilitated,
and four wells have been equipped with new pumps: all discharging into

.

the new 8" main.

The desizn objective is to develop Abu Naga to produce a minimum
of some 45 1lps flow. This flow produces abcut 11 meters/Kn headloss
in the 200mm pipe, whereas if 250mm pipe had been used the headloss

weculd be about 4 meters/Em.  Therefore, vather than just designing new



.

wells and pumps, as was the original intent, JMM will now have to
determine the well field potential, the appropriateness of the existing
purips, and then attempt to design, raking possible use of these pumps.

Hopefully, pumps curves are available.

The booster station has been refurbished to some degree both with
regard to mechanical and electrical improvements. These changes will

be considered and may be integrated into the final design,

2. Showak Treatment Plant
A large portable diesel generator set has been set up and connected
to the Showak facility. The future usefulness of this equipment will

have to be determined.

3. Propoesed Booster étation

The feasibility study team reviewed for AID on 20 December 1982
a proposal from NAW to UNHCR which included, among other items, the
conceptual design for an intcrmediate booster station on the 20" (500mm)
Showak-Gedaref transmission main. That team raised numerous questions
about the design of this station aund the appropriateness of using dry-

running submersible well pumps as booster pumps.

This item is appavently still alive, but it is not known to what
degree. The design team will have to work closely with UNHCR and RAW
personnel to resolve this matter and perhiaps determine a  better appli-

cation for the pumps which have been requisiticned,



4, Transmission Main Accessibility

Due to the seasonal rains, a "windshield survey" of the 500mm
transmission main - which is deemed necessary to determine the condition
of its ancillary devices - may prove quite difficult. This survey is
also considered necessary to optimize the location of the new in-line
booster station, as calledfor in the Feasibility Study. The design team

will try to cope with this problem with its best resources on hand.

C. Hydrogeological Aspects

It is inevitable that some problems may arise in developing countries
such as Sudan which can affect prescribed scheduling, The‘following items
are noted in order to identify potential precblem arcaswhich have been

anticipated by the Project Tgam.

l. Heavy rains in August and early September may limit ingress and
egress to the well drilling sites by the Contractor. High river levels
at Atbara may also slow progress during the initial phase of drilling,

construction and aquifer testing.

2. Competition for qualified drilling contractors may result in a
delay in mobilization of the selected contractor. At this time, these
problens are not anticipated to comprise more than a two weeks' delay

in the scheduléd mobilization for late August, 1983,

3. During past drilling and construction programs, land ownership along
the Atbara River has been in dispute. Nuring our field visit, the Project
Team endeavored to have all interested and responsible parties walk

the proposed drilling and testing sites near Showak. It was determined



that sites selected by Montgemery were, in fact, wned by or accessible to
the Government. However, in light of historical perspective, future
land ownership disputes may be anticipated; these could delay the project

conpletion schedule.



Section 5

Project Work Schedule

A, Project Objective

The objective of this project is to provide final engineering designs,
plans, specifications, tender documents and other services for the preparation
of documents leading to the construction by others of a reliable water supply

systen for the Gedaref, Showak and Tawawa areas.

The achievement of this objective requires that the contractor, JMM to perform

certain work tasks in a systematic method within the allocated time period.

B. Proposed Task Scheduling
" The project work tasks are divided into the following categories:

l. Water well drilling, testing and design

2. Preparation of construction plans,
specifications and tender documents

3. Project Paper preparation assistance

4. Preparation of incepticn, progress and

design renorts
Table 5-A graphically presents the proposed schedule for completion of

these tasks, based upon knowm constraints at this time.

C. Proposed Staff Scheduling
The project Staff consists of the following:

=~ 3 long term staff (over 30 days in Sudan)

§

3 short term steff visiting Sudan for approximately 2 weeks each

- 3 specialists for the Project Paper assistance program, and

home office support and design teams

Table 5-B presents the proposed scheduling of both on-site and home office

personnel affiliated with this project.

v
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Section 6

Design Develo, 1ent Priorities

A. General

Pribrities for sequencing design tasks are predicated upon such factors
as the availability of data, well drilling crews and equipment, and project
team staff members. Therefore, ideal priorities must be tempered with the

cenditions found in the field.

B. Well Drilling

The entire project. is dependent upon the verification ;f adequate ground
water sources adjacent to the Atbara River at Showak and at Abu Naja and
Tawawa to.meet the projected demand. Therefore prompt contractual negotiations
with well drillers and mobilization of their equipment claims top priority

in the design development.

It appears likely, however, that no drilling can begin before 1 September
at Showak due to prior commitments by all acceptable drillers. This delay

has been factored into the design schedule.

Drilling of the Tawawa well will begin in August under the auspices of
UNHCR. JMM will log that well and ascertain the design to be optimal for

the conditions found.

C. Well Testing
As the NAw.has done some remedial work in the Abu Naga well field, it may

be possible to conduct some preliminary, but meaningful, testing these

- 11 -
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before the contracted driller can conduct more extensive drawdown and
specific capacity tests for this source. Some preliminary design improve-

ments for this source therefore claims second priority.

D. Engineering Field Work
Engineering field work will begin irmediately, both in conjunction with

the hydrological efforts and in a broader scope.

Elevations will be established or confirmed at all critical locations
throughout the Gedaref, Tawawa and Showak systems as well as at pertinent

locations along the 500mn transmission main.

Pressure testing will be conducted to better determine appropriate
friction factors for major transmission lines which will be retained in

service.

Design sketches will be made of all physical features which will be

modified as a part of the new design.
This work is considered as the third priority in design development

E. Data Analysis
The fourth priority level will be analvsis of the field data to determine

the best use, if any, of existing facilities such as well pumps, pipelines, etc.

F. Final Design and Drafting
As pertinent field data and analyses are generated in the Gedaref project
office, they will be sent posthaste to JMM home office for final design and

drafting of the constr-- ion plans.

- 12 -



Section 7
USAID Review and Approval

Requirements

A. General

It is expected that frequent meetings with AID in Khartoum will result
in agreement of all project activities so that technical services by JMM be
provided smoothly and quickly. Monthly program reports will also be submitted
to update AID on JMM's ongoing progress and design activities. It is recognized,
however, that certain actions by MM will require more formal review and

approval by AID prior to initiation of these actions,

B. Actions Requiring AID Review and Approval
1. Should MM desire the services of a subcontractor, prior approval
of the subcontractor and all elements of the subcontract will be

required.

2. Deviation from the functional designs of the Feasibility Report

for detail design shall be agreed upon in writing by AID/Sudan.

3. Recommendaticns for alternate methods of work involving procurement

and installation of equipment shall be made for review and approval,

4. TFinal constructlicn plans, specifications and tender docuemtns shall

be approved pricr to start of construction by others.

5. Assistance rendered by JMM perseonnel during preparation of the AID

Project Paper is subject to editing and revision by AID.

- 13 -



Section 8
Construction Documents

Development Sequence

A, General

Due to the limited time available to complete preparation of the construct-
ion documents, it is necessary that this phase of the project be conducted
expeditiously. It should be recognized that the completion of the design
tasks as prioritized in Section 6 will have a major bearing in completing

the construction documents on a timely manner.

B. Development Sequence

1. Specification and tender documents for all material items such as
water meters, chlorinators, pumps, etc. are being prepared in JMM
home office concurrent with the field work. Only required sizes,
capacities, etc. will be completed after pertinent field data has

been obtained.

2. Construction drawings will be prepared in JMM home office as field
notes and sketches are forwarded via courier service on a routine
basis. Whenever possible, check prints of the drawings will be

returned to the project office for field review.
3. It is expected that the foregoing procedures will result in completion

of the construction documents on shedule to the mutual satisfaction

of AID, JMM and concerned local government entities.

- 14 -
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porting reried, numercus acticns will be wrpiemented durdng o
te At this {ime only {ihe rroblems noted in Section V are

effect in ihe vroject schednle from that fiven in the Agreement,

all Tield curveys.

Tawawa well 4rilling by UNHCR,

drillinr prosram at Showak.

f field engincering work,

Projoct Daper prevaration,

Coordinaiion mectings with USAID as necessary.

ffice suppert for final desipn and drafting tasks.
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SECTTION T

WORK PZRFORMTD
21 AUGUST 1983 T0 20 SEPTZMBER 198

A\l

GENERAL

During the second reworting period, field work by the JHM project team continued,
well drilling contracts were awarded, the Project Paper assistance team conducted
their particular scope of work, and coordination meetings were held with USAID

officials, NAW officials, and UNHCR and COR personnel,

HYDROGEOLOGIC«L

1. VWell Site Selection .

ae Tawawa Well - Around 15 August Geosourse - Epig, the UNHCR drilling
contractor relocated to a well silte 1.0 km west of the westerly corner
of Tawawa village. Static water level was 110' below ground surface

and the well drilled to a depth of 600 feet.

Due to funding of this well by UNHCR, JM had no authority to direct
any of the operation, however the drilling work was observed and the
drill cuttings were logged by JMM's Project Hydrogeologist. Pump test

data was also analyzed and long-term well output evaluated.
b. Other VWell Sites - No change from the previous progress revort with
regard to the Showak / Atbara River well sites.
2o Well Drilling

Contracts were signed, after review and approval by USAID, between JMM and
Geosource ~ Epig and Water Drilling & Engineering Co. Ltd. for the drilling

development and testing of test and observation wells at Showalk.

Geosource moved on site & September and Water Drilling & Enginecring moved

//2;;: / &o;é/lér /?;é&/:df
+» /.'fféu-/C /’m)nu ‘n

- b oéf///l» “pl.

on site 10 September. Progress to date includes:
4 g



C.

3. Well Developmeni and Testing
Ro work has been started on this item by the JFK drilling subcontractors.

The Tawawa well funded by URNHCR was developed and tested at about 100 USGPM,
In our opinion the well was not aaequately developed and further develop-

ment could increase the well efficiency and yield.

Lk, %ell field Design

Testing of the Tawawa well indicated that the single new well is not capable
of supplying the desipgn demand of 6CO m3/day. It will be proposed that
another vell he drilled approximately 1 - 2 km northwvesterly of the new
well, such that both new wells topgether should be adequate for the demand

with a reasonable pumping schedule and drawdown.

ENGINEERING
1. Surveying

At this time all basic field surveying is considered as being complete,
This includes a survey of the existing Abu Naga wellfield and booster
station, the Gedaref booster station, the Tawawa wells, location of the
Showak test wells, messurement of the existing Showak facilities, and
survey of the tentative booster station site (at Rawashda) on the Showak

- Gedaref transmis-ion main.

2. Preliminary Design

Hydraulic calculztion have been started with regard to the Abu Naga well-
field, booster station and transmission mzin. Conceptual design have

been done for the Rawashda booster station.

The efforts of UNHUR at Tawawa and Abu iapga are btaingconsidered and will
be incorporated 25 much as possible in the JMM design scheme. Sce further

comments in Section V.3,

PROJECT PuFIR AGSISTARNCE
The three - rman Project Paper assistance team arrived and departed during this
reporting period. a final draft of the proj-ct paper was finalized prior to

their devartura



E.

M.NPOWZR EXPELD=ZD ON sITH

Jh EXPATRIATE STAFF

balis & TTTLE

wORK DAY:
Tnls PERIODL

WORK DaYo
SCHZDULED

VORK D YO
10 DaTE

¢ TIME

10 DAVE

l. FE. Shamieh

Project Manager 27 52 88 9.1 %
2. J. Sproat

Project Engineer 27 L6 82 56.1 %
%e Re Turner

Project iydrogeologist 27 51 88 58.0 %
ke K. Wiebe

Principal Hydrogeologist -0 - 10 10 100 %
5 M. Bantos

Electrical EZngineer -0 - -0 - 13 -0 -
6. L. Ramage

Surveyor 11 11 17 100 %
7. N. Hixson

Institutional/I'raining 14 14 20 100 %
8. D. #houp

Bconomics/Financial 12 12 20 100 %
9. D. Bird

Technical Analyst 20 20 15 100 9%

TOTALS 138 216 349

1LOCsI, SUPPORT STAFY
WORK DAYS WORK DAYS  WORK D+¥S  § TIMT

‘1.

NAHE & TITLE THIS PERIOD 'O DATE SCHEDULED 70 DiTE

Alem Uhebremariun

Secretary/!ypist 27 35 71 h9,3 ¢
2. Maaruf abdu

Driver 27 35 71 Lg% o
2. Hacsen Ahmed

Driver ey 2L 70 48,6 9

e
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SECTION TI

PERDONNRL
21 AUGUST 1983 10 20 3SEPTZMBER 1983

ARRIVALS DURING PERIOD
The following members of the Project “eam arrived in Khartoum:

22 Auguct - L, Ramare, Surveyor
23 August - D. Shoup, Economics/ Financial

&9 August - N, Hixson, Institutional/ Training

The project staff as of 20 September consisted of the three long~term team

members plus three local employees.

B.

DEPARTURES DURING PEQIOD

The following members of the Froject team cor.pleted :heir assignment and departed

Khartoum:
3 Sentember - L. Rumage,

~

D. Shoup,
Do

Bird,

9 September

15 September

Hixson.

!
=
.

16 Scptemver
SCHEDULED ARRIVALS

During the next reporting period, the following arrival is scheduled:

1 October - M, S5antos, Electrical Engineer

SCHEDULED DEPARTURES
During the next reporting period, the following departure is scheduled:

15 Cctober - M. Santos



SECITON ITI

MEETINGS
21 AUGUST 1983 0 20 SEPTEMBLR 1983

During the reporting period, numerous briefing and coordination meetings were held

between the “roject Team and AID as well as other concerned parties:

- Meetings with AID staff were primarily related to the drilling Subcontracts:
scope of work of the drilling program, budget, and approval of the Subcontracts
which included mont of the pertinent AID general provisions.

- [Frequent meetings were held with the Subcontractors. Water Drilling and Enginee-

ring Co. and Geosource - Epig Services Ltd., to review, finalize and eventual

signing of the subcontracts on September 1, 1983,

- Field visits and meetings were held with the NAW staff in Gedaref and Shawek
to gather information about the existing fucilities for incorporation in the
rinal design.

- A number of meetings were held with representatives of COR, NAW, UNHCR and AID
to resolve the question of implementing the Showak pump station and booster

pump st:tion vropsed by COR,

- Periodic meetings were held with COR staff in Gedaref and Showak to advise them

of JMM activities and design scope of work.



S5EZCTION IV

CORRESPONDENCE
21 AUGUST 1983 10 20 SZPTEMBER 1983

During the reporting period, certain significant correspondence relative to the

project has been written by the Project Team in Sudun:

Dn'IE WaITTEN 1O VRITTEZN bY SUBJZCT

2h August L. Sheldon ~ USAID E, Shamieh Review of well drilling subcontract

proposals,

28 August L. Sheldon - USAID E. Shamieh Highlights of 22 August meeting held
oy COR/UNHCR/NaW to review their
proposal for sShowak and booster
pumpning stations,

Shamieh  Procurement of well Casing and Screen

via USALID from NAW.

vl
.

30 August L. Sheldon - USAID

&)

31 August L. Sheldon - USAID « Shamieh  ransmittal of draft well drilling

subcontracts for approval,

21 August L. Bheldon - US<ID E. Shamieh  Summary of well drilling program and
budyet.
7 September L. Sheldon - USAID B, Shamieh  Transmittal of copies of executed
well drilling subcontracts.
7 September E. Nesbitt E. Shamieh  Notice to Proceed for Geosource -
| Spig.
7 September K. Panten E. Shamieh lotice to Proceed for Water Drilling

& bngineering Co.
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5:CTION V
PROSLEM AREAS
21 AUGUST 1983 TO 20 SEPTEMBER 1983

HYDROGEOLOGICAL

1. Difficlties have been experienced in locsiting the specified capacity pump
which can be installed in one of the existing wells for testing the :bu
Naga W§l1’field. The rumps that the drilling suocontracts have locally in
Stockagyicr not large enough to mect the capacity - head required (350 US3
at 300 ft. of head), or too large physically to fit into the existing 8 in.
I.D. Casing. Procuring the pump from Europe or the USA proved to be costly
and time consuming. Efforts by JMM and the subcontractors to borrow pumps
locally were not successful either. A submersible pump was finally located
through a locnl pump representative which can be delivered within 3 weeks
at the cost L 23,285, The punp has a csapacity of 265 USGPM at 300 ft.

of head, which is adequate for testing purposes. However, as explained

in item 2 below , funds may not be available to procure the pump and the

well testing may huve to be deleted alltogether or conducted with the

existing pumps =t Abu Naga.

2. Every effort is being made by the JVM staff to stay within the budgeted
amount of % 308,850; for the test well drilling program. The present
contract prices are marginally close to this amount, therefore, the
drilling program will have to be reduced by deletion of at least one

observation well, in order to stay within the budget amount,

ERGINTERING

UNHCR has a continuous prorram of various corts undervay or immenent within

the project area. (Drilling of the Tawawa well is an example.) Interfacing
Jik final design with UIHCR should be given careful consideration, especially
as the UHCR prorram is in a state of flux devending on oudget availavility
and imnediate needs of the yproject area. JHK is attempting to coordinate with
and decien around the UGICR proposals as much s possible,however it must be
recognized that last minute changes may be recuired to best utilize and incorp-

orate the efforts of UWHCR in the long term imsrovements being funded by U3AID,



SECTION VI

PROGRAM FOR NEXT PERIOD
2l SEPTIFBER 1983 TO 20 OCTOB=R 1983

During the next reporting period, numerous actions will be implemented during

the continuation of the peoject. At this time only the hydrogeological problems

noted in Section V are expected to cause any effect in the rroject schedule from

that piven in the Work Order.

Actions to be implemented by JMM include:

1.
2e

Z).

l}'

De

Continuation of well drilling program at Showak.

Continuation of field engineering work.

Participate in coordination meetings with USAID as necessary.

Continuation of home office support for final design and drafting tusks.
Initiate joint briefing meetings with representatives of NAW, COR, UNHCR,etc,

to see that all mutual goals are addressed during the design work.
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four (&) copies of Progress Report No. 3 of the referred project.

Respectfully submitted,

P S fr

Edward H. Shamieh

Project Manager
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Encl,.
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SECTION I

WORK PERFORMED
21 SEPTEMBER 1983 TO 20 OCTOBER 1983

A, GENERAL

During the third reporting period, field work and preliminary/conceptual design
work by the JMM project team continued, well drilling ‘continued at Showzk, and

coordination meetings'were held with USAID officials, NAW officials, and UNHCR and

COR personnel,

B, HYDROGEOLOGICAL

Hydrogeological aspects are covered in the enclosed attachment,

C. ENGINEERING

1. Surveying
Supplemental survey work was done at the Gedaref reservoir and the proyposed
Gedaref -~ Tawawa booster pump station site., The existing Tawawa distribution

system was field checked with regard to location, pipe sizes and relative

conditione

2e Preliminary Design
Conceptual and preliminary designs have been done for the Abu Naga booster.
station, the Gedaref booster station, the Gedaref reservoir chlorination
facilities, the Gedaref - Tawawa booster station, the Tawawa well booster
station, and the Showak pump station revisions, The Showak - Gedaref inter-
mediate booster station site has been relocated to the hydraulic midpoint

of the transmission main (by calculation only) and redesigned,

Existing electrical facilities have been checked out in all pertinent locations

~to determine suitability to the proposed designs,

The interests and concepts of NAW have been considered, particularly at Showzk,
and coordination continues with UNHCR with regards to that agency's interests

at Abu Naga and Tawawa,

D, PROJECT PAPER ASSISTANCE
This work was completed during the last reporting period and will not be reported

.upon further.



E.’ MANPOWER EXPENDED ON SITE

JiM EXPATRIATE STAFF

WORK DAYS WORK DAYS WORK DAYS ¢ TIMZ
NAME & TITLE 1415 PERIOD TO DATE SCHEDULED "0 DaTE
L. E. Shamieh
Project Manager 26 78 38 88.6 ¢
2+ Je Sproat
Project Engineer 26 72 82 100 %
3. R. Turner
Project Hydrogeologist 26 77 88 87.5 %
L, K, Viebve
Principal Hydrogeologist -0 - 10 10 100 %
5. M. Santos A
Electrical Engineer 8 8 13 100 %
6. 'L,. Ramage
‘ Surveyor -0 - 11 13 100 %
7« N. Hixson
Institutional/Training -0 - 14 20 100 %
8. D. Shoup
Economics/Financial -0 - 12 20 100 %
9. D, Bird
Technical Analyst -0 - 20 15 100 %
TOTALS 86 302 349
LOCAL SUPPORT STAFF
. WORK DAYS WORK DAYS WORK DAYS ¢ TTME
NAME & TITLE THIS PERIOD TO DATG SCHEDULED MO DaT®E
'1. Alem Ghebremariam
Secretary/Typist 26 61 71 5.9 o
2o Haaruf Abdu
Driver 26 61 il 85.99
3. Hassen Ahmed
Driver : 26 60 70 85,7 %
-2 -
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SECTION II
PEREONNEL
21 SEPTZMBEZ 1983 TO 20 OCTCBEIR 1983

ARRIVALS DURING PERIOD

The following members of the Project Team arrived in Khartoum:

11 October - M. Snatos, Electrical Engineer

The project staff as of 20 October consisted ot two of the three long-term

team members plus three local employees.

DEPARTURES DURNG PERIOD

The following members of the Froject team completed their assignment and departed

Khartoum, to J¥M home office:

20 October - M. Santos,
20 October - J. Sproat.

SCHDULED ARRIVALS

During the next month no arrivals are scheduled.

SCHDULED DEPARTURES
During the next month, the Tollowing departures are scheduled:

7 November - R, Turner

7 Movember = E, Shamieh,

The JMM desipgn team will have, by then, complcted their assignment in Sudan, and

both office and accomodations will be vacated.



SECTION III

MEETINGS
21 SEPTEMBER 1983 T0 20 OCTORER 1983

During the reporting period, numerous briefing and coordination meetinps were held
] ] L

between the Project Team and AID, NAVW,as well as ather concerned parties,

Meeting with AID staff were primarily related to the drilling Subcontracts:

change in the Scope of work of the drilling program, and budget,

Frequent meetings were held with the Subcontrzctors, Vater Drilling and Tnrinee-

ring Co. and Geosource - Epig Servies Ltd., to review drilling orogress and budpget.

Meeting with NAW staff in Khartoum to keep thiem advised of the progress of the driliing
program and preliminary findings regarding formations and water quality of the

shallow and deep aquifersetc, )

Field vieits and meetings were held with the NAW staff in Gedaref and Showsk to
finalize the design of the proposedimprovementso

A number of meetings were held with representatives of COR, UNHCR and Gedaref city
Council to advise them of JMM activities and progress of the design work and

drilling programs

Meeting with the Gedaref City Council to brief them of the Project , and JMM's orelimin.

‘ary finding, implementation schedule etco

A numerous meetings were held with the Roads and Bridges Public Corparation to lenrn
about commom practices in Suduan, and to find out availability of sand, gravel and fill
material in the Gedaref area.

The first steering committee meeting was held on October 13, 1983, - and was attended
by the representatives of COR,UNHCR, Gedaref City Council. The meeting wzc chaired

by the NAW representative,

The second meeting of the stcering committee was held on October 17, 1923 to review

the preliminary design by Montgomery.



SECTION IV

CORRESPONDENCE
21 SFEPTEMBER 1983 TO 20 OCTOSBER 1953

During the reporting period, certain significant correspondence relative to the

project has been written by the Project Team in Sudang

DATE

WRITTZN TO

WRITTEN TO

SUBJECT

21 September
21 September

25 September
25 September

28 September
30 September
L Octover

5 October

18 October
18 October

18 October

Mubarrak Eng'q

L.
L.

Sheldon
E. Nesbitt

Sheldon

d. Panten

Sheldon

Sheldon

Sheldon

sheldon
Sheldon

Sheldon

E. Shamieh

. Shamieh

. Shamieh

R. Turner
. Shamieh
E. Shamieh
E. Shamieh
B

« Shamieh

E. ®hamieh

E. Shamieh

E, Shemih

Update of well drilling budget.,
Instruction to delete one observation well
from the Bcope of VWork,

Correction to Progress Report No 1

JHM's concern re, slow progress of drilling

at Showak. .

Transmittal of drilling program progress
report,

Order of the Abu Naga test pump.
Transittal of the Draft Design Rerorts,
Transmittal of minutes of the meeting of
September 15, 1983,

Storage of drilling samples

Revised drilling budget and Scope of VWork
at Showak.

List of equipement to be left for NaV,



A,

SECTION V
PROBLEM AREA
21 SEPTEMBER 1983 to 20 OCTUBIR 1983

HYDROGEOLOGICAL

Major problem areas anticipated are completion of the test/production well at
Showak on schedule and arrivel of the test pump for Abu Naga as scheduled.

was covered earlier in detail under Section I.B.

ENCGINEERING

No major preblem anticipated.

This

, \X‘



SECTION VI

PROGRAM FOR FINAL MCNTH
21 OCTOBER 1983 TO 15 HOV'.3LR 1983

During the firnal weeks, numerous acticns will Le implemented towards the conclusion
of the project. At this time only the hydrogeological problems noted in Section V are

expected to cause any cffect in the project schedule from that piven in the Vork Order.

Actions to be implemented by JiM include:

1, Completion of well drilling program at Showak,

2. Test pumping at Abu Naga.

5. Completion of minor field cngineering work.,

Lk, Participate in coordination meetings with USALID as necessary.

5. Continuation of home office support for final design and drafting tasks.

6. Hold final joint briefing meeting with representatives of NAW, COR, UIHCR, etc,

to see that all mutual poals were addressed during the design work.



ATTACHMENT

HYDEOGIIOLO3ICAL WORK PREFORME
2l SEPTEMBER 1983 TO 20 CClOsER 1983

SECTION I. B.

1.

2o

Well Drilling

Since our last progress rervort dited 0-17-87 drilling of all observation well:z
at Showak have been comrleted by Geeosource - Tpig., Due to budget constraints
it was necessary to eliminate one of the deep observation wells from our scome
of worl, lHowcver, tcoscurce - Bpip, drilled an additional shallow observ-ticn
well at no additional ce-t. 4s a result we now have three observitinng welle

in close proximity to the lest/production well. Observation well J9 - 01,
located aprroximately GO feet enst of the test/production well, was drilled

to a depth of 775 ft. penetrating both the shallow and deen équifwrs. Obsery-
ation well &M - 02, loc:ted arproximately 40 ft. south of tihe test/productiom
well, wvas drilled to a deuth of (O ft. and renetrates only the shallow eravel .
aquifer, Observation well JMM ~ O, loecated aprroximately 60 ft. west of the
test/producticn well was drilled to a depth of £95fL., however, the shallow
aquifer was cemented off in order to aauire d-ta solely from the deep aquifoer,
Thii’thc final observation well drilled vas comnleted on October 16, 10R7,

The screened intervals of t ose three obropvition wells are as Tollows:

JEM - 01 JUM - 02 JVM < 0h

20 - (0 20 - 55! 400 - hho!
Loo - L€o €80 -~ 620!
580 - &8O Lo - 680

The test/production wal?, JUM - TI, being drilled to a depth of 700 ft. hy Lpdlew
Drilling and Zngincerine Company, ic still reopfressing slowly, As of Ocighor 16,
they had only reached a depth of 120 1t. However, they renort that tieir roverse
rotary drillirg rig should be on site by Ocloler 18. This should hasten toeir
progress considerably.  The increase in the desth of this well, which coretituvtog
a chanze in our scope of work, wiu rnade after encountering an anuifer with very

good rotential betueen £20 and 680 f+. in observation well JMM - 61.

Well Drilling Results

Lithologic samples t-len during drilling activities at the test/production

vell site indicate that the shallow gravel anuifer is approximately 3% ft, thich

yﬁV
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in this area. Nubian sandstone aquifers vere encountered from 400 - L0 rt.

- . . . . .
and 030 - 680 ft. The static wrver level of the shallow gravel znuifer is
approximately 3 ft, below ;round surfuce in this area. Prelininary mencurerentes
indicate that the static v ter level of the deep asuifer may he approvimately

60 ft. below the ground surface.
£

Water Cuality Results
Preliminary field test indictte the cuality of the deep aquifers to be rood.
Additional analy=is of the shallow aquifer vere conducted by the Sudan Minictry

of Health, are 1listed below and indicate very hard water with hirh nitrate levels,

deen Zones ~ Shallow Zone
Electical Conductivity udmhos 1250 1240
Total Dissolbed Solids, mp/l approx. 875 800
Temperature, °c 3D 29
Chlorides, mg/1 0 s
Hardness (as Ca ¢Q,), wp/1 85 520
Nitrates (as N), mg/1 0 25

Additional analysis will be conducted by the Ministry of Health to verifly the
the preliminary results of the deep squifer. Tn addition the quality of the
shallow aguifer at JiM - 03 (1400 meters South of the test/production ws11l)

will be tested.

Work to be Lompleted

Within the next 2 - 3 wecks the followinr tasks will, hopefully, be completed

l. Testinpg at Abu Nara well ficld,
2. Completion of drilling, construc'ion and testinr of the Shewalk test/nod-

uction well,



