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Section 1
 

Introduction
 

A. 	General
 

This Inception Report is in partial fulfillment of the terms of the
 
Agreement dated July 18, 1983 between US Agency for International Develop

(USAID) and James M. Montgo,ery, Consulting Engineers,ment Inc. (JMM) for 
the preparation of final designs and construction documents and to assist 

ii -r- ,ct p aper preparation for the Gedaref, Sudan water supply project. 
'e
The 	s, and description of 
this project are contained in the Gedaref
 

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

Report, July 1983 prepared by MM. 

B. 	Report Organization 

The main purpose of the Inception Report is to p ovid- .. 
description of the J..I's staff mobilization, problems encountered or forseen 

ou..icient
 

and projected program of work for design development and completion of the
 
construction documents. Accordingly, the report is organized into the following
 

sections:
 

Section 1 - Introduction
 

*Section 2 - Staff Mobilization
 

Section 3 - Progress to Date
 

Section 4 - Problems Encountered or Forseen
 

Section 5 Project Work Schedule
 

Section 6 - Design Development Priorities
 

Section 7 -
 USAID Review and Approval Requirements
 

Section 8 - Construction Documents Development Sequence
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Section 2
 

Staff Mobilization 

A. Personnel
 

To date, the three long-term and one short-term project team members
 

have arrived in Sudan. 
 The following 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 JulyJ. 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. ilixson 
 Institutional/Training 
 20 August

D. Shoup 
 Economcis/Financial 
 20 August

D. Bird 
 Engineering Advisor 
 20 August
 

B. Accommodations and Office Facilities
 

J M 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 wellas as 

secretarial services have also been secured. Periodic visits on a weekly 

or bi-weekly basis xqill be made Khartoumto by one or more of the design 

team members, and as 
required, to meet with AID staff and other governmental 

agencies. 

whhile in Khartoum, Y!,I design team have used and intend to use the telex 

facilities at Meridianthe Hotel to maintain contact with the home office. 

Skypack courier service has also been established between the design team 
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and 	 the home office for e-xpeditous C;'feand coEMnm.ica(ion. 

C. 	 Equipment and Supplies 

IHydrogeological equipment, test kits, and other engineering instruments 

have been brought in by the JIDI team members for their use in the field. 

D. 	Miscellaneous
 

1. Photographic License 

All design team personnel have obtained the permit necessary to allow 

photographing work-related subjects. 

2. 	 Visas and Residency Permits 

Design team merbers 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, ,,ith 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 care, emergency medical
 

attention and a generalized evacuation plan. Des;ign team members have 

all 	registered at the U.S. Embassy. 

4. 	 General Amenities
 

The U.S. Co~nmrissory privileges have been extended 
 co 	 team members. 

5. 	 ,J.£I's local bank is El-Nilien Bank, Kh!irtoum, w:hich is Bank of American's 

associate in Sudan. Funds in US. dollars will be transferred to the account 

periodically for logistics and miscellaneous e::pcnditures by the staff in 

Sudan.
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Section 3 

Progress to Date 

A. 	 General
 

Since the arrival of the J1,. Project Manager 22 July much ground has been
 

covered both in Khiartoum and the Project area in preparation for conzencement
 

of the project work tasks. Numerous meetings have 
 been held wit:h AID officials, 

well drilling contractors, NAW officials in Khartoum, Godaref and Shov;ak, UNHCR, 

and Commission for Refugees both in Gedaref and Mhartoum. All parties contacte d 

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 general 

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 Region. 

As a result of recent activities by NAW and the UICI,, the work plan was 

modified to include additional exploratory drilling ind production testing 

at Showak. Subsequently, a contract amnmendment ,'as .sibnit ted to US.ID on 

July 31, 1983 definning those chanes. Dctail ed plans and specifications 
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wcre then prcparcd for submission to USAID and to qualified drilling contractors 

in Sudan. Plans, activities and a proposed schedule of drilling and testing 

have also been presented to USAID in the "Detailed Work Plan" for the drilling 

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

Wll co:struction, subsurface exploration and production well testing at 

Sho.'ak, lo ;giu and observations at Tawawa, and (detailed aquifer and well 

fi.eld t~ct..n; at T,.bu aga re tcnttative.y ,;chediled to beg in during the last 

week in August, 1983. The specifications call for the Contractor to complete 

all drilling and testing by October 20, 1983. If favorable results are 

forthccmling, well field desigris will be initiated jinm.ediately upon completion 

of testing and completed by the first week in November, 1983. 
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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 UNIICR subsequent to preparation of the feasibility study which will 

hat'e some bearing, on the final design work by J,4i. These actions will have 

to be investigated from the aspect of 
integrating this work into the final
 

design.
 

B, Engineering Atipects 

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" ( 2 50iijn) AC discharge main from the well field. 

NAW has abandoned that line and installed an 8" (200mm) PVC discharge 

rein. 
 New wells have been drilled, old wells have been rehabilitated, 

and four wells have been equipped with new pumps: all discharging into 

the new 8" main. 

The des~i n objective is to Jvelop Abu NIaa t:o produce a minimum
 

of some 45 ]ps flow. This 
 flow produces abcut 11 meters/Km headloss 

in the 200mn pipe, whereas if 250mm pipe had been used the headloss 

'culd be about 4 meters/Km. Thierefore, rather thnn just designing new 
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wells and pumps, a was the original intent, JilM will now have to
 

determine the well field 
potential, the appropriateness of the existing 

pumps, and then attempt to design, ii'kiv- 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. 	Proposed Booster Station
 

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 intermediate booster station on 
the 	20" (500mm)
 

Showak-Gedaref transmission main. 
 That team raised numerous questions
 

about the design of this station and the appropriateness of using dry

running submersible well pumps as booster pumps. 

This item is apparuntly still alive, but it is not 
known to what
 

degree. The de,;!gn team will have 
to work closely with UNHCR and 1'"AW
 

personnel to resolve this matter and porlaps determine a better appli

cation fo- the pumnps which have been requi siticned. 
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4. Transmission Main Accessibility 

Due to the seasonal rains, a "windshield survey" of the 500rm 

transmission main - which is deemed necessary to determine the condition 

of its ancillary devices - may prove quite difficult. This survey is 

also considered neccssary 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 problem areaswhich have been 

anticipated by the Project To-am. 

]. 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
 

problems are not anticipated to comprise more than a two weeks' delay
 

in the scheduldd mobilization for late August, 1983. 

3. During past drilling and construction programs, land ownership along 

the Atbara River has been in dispute. 1,,,ring 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 Montgomery were, in fact, omned by or accessible to 

the Government. However, in light of historical perspective, future 

.1and c.nersbip disputes may be anticipated; these could delay the project 

completion schedule. 
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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 

system for the Gedaref, Showak and Tawawa areas. 

The achievement of this objective requires that the contractor, JM 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:
 

1. Water well drilling, testing and design 

2. Preparation of construction plans,
 

specifications and tender documents
 

3. Project Paper preparation assistance
 

4. Preparation of inception, progress and
 

design reports 

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

these tasks, based upon known 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 teiT. staff visiting Sudan for approximately 2 weeks each 

- 3 specialists for the Project Paper assistance program, and 

- home office support and clesign teams 

Table 5-B pre:sents the proposed schedul Jing of both on-site and home office 

personnel affiliated with this project. 
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Section 6
 

Design Develo,.ient Priorities
 

A. 	General
 

Priorities 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
 

conditions found in the field.
 

B. 	Well Drilling
 

The entire project-is dependent upon the verification of 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
 

- 11i



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 irxnediately, 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 500mi 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 analysis 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 J10h1 home office for final design and 

drafting of the constr , "on plans. 
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Section 7 

USAID Review and Approval 

Requirements 

A. General
 

It is expected that frequent meetings with AID in 1 artoum will result 

in agreement of all project activities so that technical services by JM be 

provided smoothly and quickly. Monthly program reports will bealso submitted 

to update AID on J 2M's ongoing progress and design activities. It is recognized, 

however, that certain actions by ITNwill require more formal review and 

approval by AID prior to 
initiation of these actions. 

B. Actions Requiring AID Review and Approval
 

1. Should JM1 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. Recommendations for alternate methods of work involving procurement
 

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

4. Final constructie-n plans, specifications and tender docuemtus shall 

be approved pricr to start of construction by others. 

5. Assistance rendered by iMM personnel during preparation of the AID 

Project Papcr is subject to editing and revision by AID. 
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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 JM1!
 

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 JIoH 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, J 2 and concerned local government entities. 
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A.* ARRIu VALS. DUIL: . 

The followin, mvmhv2. of t.. oct l .. rrivcd in Kha:toum: 

22 July - MOO, Froject M'nr,: 

A-. . . ic" r, ,'oj. t :'.!r'? '.'.o- c i .t 

29 July ,L ojt- Frr:'o Engieer 

20 Auut ... D. Bird, Engineering Advi'sor 

TO IroMect,, . ' o. 50. u :t consi e o. the threp 2IonT-term te-cm 
"'em,er...z "hzr;.! ~ - -":::";cn !: , nY, ,.r :'nj:n thr:c,. ]ocn3] .'nj.]oyyo:-

DEPAT ' S:-.'....2 

The foilowing members of the Froject team deyarted Khartoum: 

12 ,uqu.t K. ;- Pier&jto .AM home office 

C. SC'iPD-LJD ,i:VALS 

Durinr the Mxt .eroLi period, the foiloo.i.,, arrivals are scheduled: 

70 August - D. Ahoup, Economi" / F ncial 

72 Augu.:t - L. -am ri :urveyor 

27 ;ugust - N, Wixon, ]r;. titw ona] / "raininC 

L'* .-. L:L.JL .'ZA:,itt *,P',, 

q next r, ,' li.r ;,:rMo.i , tMe foli .', j; do.rtures are schedulei: 

-5-sc'.tamt.,:: h. Rnmr c; to OM,:h~ome: offic-. 

SSoxMbei Oi; to ,.,.. hom o:fice 
. . . ,
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S:.v7c:; V 

18 JULY 	 1,i8 To zo ,:'ra , 

A. 	 GE2NER AkL 

D.ue to activitin.o O an . :.b za'q. m-"t to pr'erp ra ti cm of tho Feas' bi

lity St'udy, and aTlso due to cc:tsin "nviromentalnO cliitic conditions ther. 

are certa.. :_tofoc n:forezc,:n anyocts w.hih w'il he. .eo effect 	 on the final 
derign ',c:kq
 

B. -HYD E LOOG ICAL 

It. The 	 ,ell drilling bids which were received were much hij-her than the budget 
eati&OtL wi.in the K' contract. T'h will. r-=.02 r:o the ODMz 

budget by .. :, which .Ii deLy signing of the we dr~-i__ " subcontract 
with the drilling firm (s). This mi.', in turn, cnuse de.:y in the execution 
of the dril ing sccy' of work. 

2. Seasonal rvins nay Wil hamper access to the well drilling sites at Showako 

C. FINEE;3 

1. At the present ti..q neither Abungar.ov .howai' are producing water on a 
reliable basis and WNedazef is without wter :nd electricity. Uncertainity 
as to future pu''-' rchedule.s,. mony hinder" hydraulic testjng and annlyess of 
existing tra. .issicn 	 'nso 

=,mr~2. Due to seasonll rain, a " windshield survey " of the 500 trsnsmis:ion 
mai- may .prove cuiic difficn.it due to inaccecs;bility. This: survey a 
ccni:lcre im.ortint to optimi:-. o the loc'tion of the ne. boos.ter pumps station 
and to Knermino Or,condition of th- pipeline acce-soieso 

http:difficn.it


Duri- the rext repoortin,7 :e iod, numeroI:sn willcti C.ns'" e niI':mented urrg ,: 
continuation of the j.ct. : thi iim.e only ile oJle:.. noted in SecTion V are 
exr.ect.c:d to cause any offect in. 1r-o-!ct c-wdu'c e Irom th:-t ivi.n in the Pgrec':rnent 0 

Actions to be impleaox:i.t bs'y in"clud : 

1. Completion of all field -,urveS.s 

2. Monitoring of Tawawa well d-'illin, by UNHCR.
 
.. Start of well drillinr; rrorram at Showak.
 

4. Continuaticn of field encineerinr work.
 

c 4- Pi
;n 
 I-.t iOnl. 

6. Participat:, i .n ocr:!isticn r,:,!eti r-s with USAID a.; neces:-ary. 
7. Commence home office rup-;crt for final desifgn and drafting tasks. 
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SE;"TON I 

WOR'K P7RFORMD 

21 AUGUST 1983 'O 20 SEPTIBER 1983 

A, GENERAL 

During the second reporting period, field work by the LP-,M 
 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 fficials, and 
UNHCR and COR per:nonnel. 

B. HYDROGEOLOGIC,JL
 

1. Well Site Selection
 

a. Tawawa Well - Around 15 August Geosourse - Epig, the UNHCR drilling
 

contractor relocated to a well site 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 aell by UNHCR, JINM 
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 Well Sites -
 No change from the previous progress report with
 

regard to the Showak / Atbara River well sites.
 

2. Well Drilling
 

Contracts were signed, after review and approval by USiID, between JMiIM and 

Geosource - Epig and Water Drilling & Engineering Co. Ltd. for the drilling
 

development and testing of test and observation atwells Showak. 

Geosource moved on site 6 September and Water Drilling & Engineering moved 

on site 10 eptember. Progres.s to date includes: / 

- J-'/,
 



3. Well Develonment and Testing 

No work has been started on this item by the JM.I drilling subcontractors. 

The Tawawa ell funded by UiiCR wa., developed and tested at about 100 USGPM. 
In our opinion the well was not adequately developed and further develop

ment could increase the well efficiency and yield.
 

4. Well field Design 

Testing of the Tawawa well indicated that the single new well is not capable 
of supplying the design demand 600 m/day. It will beof proposed that 
another vell be drilled approximately 1 - 2 km northwesterly of the new 
well, such that both new wells together should be adequate for the demand 

with a reasonable pumping schedule and drawdow-n. 

C. ENGINEEDRING 

1. Surveying
 

At 
this time all basic field surveying is considered as being complete. 

This includes a survey of the existirn7 Abu Naga wellfield and booster 
station, the Gedaref booster atation, the Tawawa wells, location of the 

Showak test wells, measurement of the existing Showak facilities, and 
survey of the tentative booster station site (at Rawashda) on the Showak
 

- Gedaref transmis:sion main.
 

2. Preliminary Design
 

Hydraulic calculation have been started with regard to the Abu Naga well

field, booster station and transmission main. Conceptual design have
 

been done for the RIwashda booster station.
 

The efforts of UNH R at Tawaw.:a and Abu .aga are being considered and will 
be incorporated as much as possible in the JM. design scheme. See further 

comments in Section V.B. 

D. PROJECT Ptd'>. ,IS3h CE 

The tiree - rr:n Project Paper as.sistance team arrived and departed during this 
reporting period. A final draft of the proj,:ct paper was finalized prior to 
their departuri 

- 2- '7;
 



E. M,,NPOWER EX1EI:DD ON ,ITL,
 

Ji,,'l EYPATRIaTE STAFF 
,,OIRK DAY.- I.,.0OPK D..;YS ,.'O"RK D.,Y,) DTIME 

NAMI;E & TiTLZJE THIS PEIOD TO D,.fE SCHEDULED TO D,"E 

1. 	E. Shamieh
 

Project Manager 


2. 	J. Sproit
 

Project Engineer 

3. 	 R. Furrier
 

Project iydrogeologist 


4. 	 K. Wiebe 

Principal Hydrogeologist 


5. 	 1,K. Santos 

Electrical zEnffineer 


6. 	 L. Ramage 

Surveyor 

7. 	 N. Hixson 

Inst it ut ional/iraining 

8. 	 D. Ihoup 

Economics/Financial 

9. 	D. Bird
 

Technical Analyst 


"OTUS 

NAME & TITLE 

1. 	Alem Ghebr', iriri: 

zecve tI 1.ry/Lypi t 

2. 	 M'an u f 'xi u 

Dri ver 

ansen 


Driver 


1..- Ahmed 

27 52 88 59.1 % 

27 46 82 56.1 % 

27 51 88 58.0 % 

- 0 - 10 10 100 % 

- 0 - - 0  13 - 0 -

11 11 13 100 % 

14 14 20 100 % 

12 12 20 100 % 

20 20 15 100 9% 
138 216 349 

LOC!,I, SUPPORT STTU'T 

WORK DAYS WOK DiaYS WORK D',YS % TIME 
THIS PERIOD TO D,'tTE SChEDULED 0 D1aTE 

27 35 71 49.3 

27 35 71 49. 

27 34 70 48.6 % 
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SECTION II 

FEIRDONIRL 

21 AUGUST 1983 .0 20 6 PTN.Y ES 1983 

A. 	 ARRIV.,LS DURING PERIOD 

TL.e following members the Yearn inof Project arrived Khartoum: 

22 August - L. ramnage, Surveyor
 

23 August - D. Shoup, Econollics/ Financial
 

'9 August - N. Hixson, Institutional/ Training
 

The project stnff as of 20 September consisted of the three long-term team
 

members plus three local employees.
 

B. 	 DEPARIURES DURINIG P:IOD 

The following membEw.s of the Projrct team cor..pleted :heir assignment and departed 
Khartoum: 

3 Septembe: - L. Ramage, 

9 September - D. Shoup, 
15 September - D. Bird, 

16 September - N. ifixson. 

C. 	SCHEDULED ARRIVALS 

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

1 October - M. Santos, Electrical Engineer 

D. 	 SCHEDULED DEPARTURES 

During the next reporting period1 the following departure is scheduled: 

15 October - M. Santos 

- 14
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MEETI!NG S
 

21 AUGUST 1983 TO 20 SEPTMBER 1983 

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

between the project 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 rFraorm, budget, and approval of the Subcontracts 

which included mos-t of the pertinent AID general provisions. 

- Frequent meetings .ere 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 Showak 

to gather information about the existing facilities for incorporation in the 

final design. 

A number of meetinr:w, i.were held with representatives of COR, NAW, UNHCR and AID
 

to resolve the question of implementing the Showak pump station and booster
 

pump st:otJo ,rop:fed by COiR.
 

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

of JIM activities and des;ign scope of work. 
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ECPION IV 

COPRESPONDENCE 

21 AUGUST 1983 '10 20 SEPTK!. BER 1983 

During the reporting period, certain significant correspondence relative to the 

project has been written by the Project Team in Sudan: 

DRITKENJ '-O 	 bY'1RIIPFN 	 SUBJECT 

214 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 

by COR/'LHCR,/, W to review their 

proposal for Showak and booster 

pumping stations. 

30 August L. Sheldon - USAID E. Shamieh 	 Procurement of well Casing and Screen
 

via USAID from NAW.
 

31 August L. Sheldon - USAID E. Shamieh 	 Transmittal of draft well drilling 

subcontracts for approval. 

1i August L. Sheldon - US:iID E. Shamieh Summary of well drilling program and 

budget.
 
7 September L. Sheldon - USAID E. ohamieh Transmittal of copies of executed 

well drilling subcontracts.
 

7 September E. Nesbitt E. Shamieh Notice to Proceed for Geosource -


Epig. 

7 September K. Panten 	 E. Shamieh Notice to Proceed for Water Drilling 

u Engineering Co.
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S3:.CIION V 

PRO LEI iREAS 

21 AUGUST 1983 TO 20 SEPT11.IBER 1983 

A. 	 HYDRCGEOLOGIC,,L 

1. Difficlties have been experienced in locating the specified capacity pump
 

which can be installed in one of the existing wells for testing the Abu
 
Naga Well field. The rumps that the drilling suocontracts have locally in 
stockleither not larige enough to meet the capacity - lead required (3)50 L'UPH 
at 300 ft. of heed), 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 JIW and the subcontractors to borrow pumps 
locally were not succes.zful either. A submersible pump was finally located 
through a local puwp representative which can be delivered within 3 weeks 
at the cost Ls 23;285. The pump has a c.pacity 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 h:ve to be deleted alltogether or conducted with the 

exi sting pumps ,t Ab Naga. 

2. Every effort is being made by the JdIEstaff to stay within the budgeted 
amount of 3085)0; for the test well drilling program. The present
 
contract prices are niirginally 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.
 

B. E'.GIhN 7-1, 2 1 I!G 

UNIICR has a continuous program of various sorts underway or immenent within 
the project area. (Drillini- of the Tawawa well is an example.) Interfacing 
J141- final design with U"!CR should be given careful consideration, especially
-if the ,T, aUst...,! proi-r:,m is in a :-tate of flux deending on budget availability 
andi imr:,idiate ne,d:0of the reject area. dEE is atteumt ng to coordinate with 
and desirn cround thit. proposal:; as muchUiICi ,;.-oible,however it must be 
recognized that last minute changes may be required to best utilize and incorp
orate the efforts of UNEPCR in the long term improvements being funded by USAID. 
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SECTION VI 

PROGhM FOR NEXT PERIOD 

21 SvPTI.BER 1983 TO 20 OCTOBER 1983
 

During the next 
reporting period, numerous actions will be impleinented 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 1roject schedule from 
that Jiven in the Work Order. 

Actions to be implemented by JIN, include:
 

1. Continuation of well drilling program at Showak.
 

2. Continuation of field engineering work.
 
3. Participate in coordina tion meetings with USAID as necessary. 
It. Continuation of home office support for final design and drafting tasks. 
5. 
Iritiate 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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Africa Resettlement 

Services and Fadlities [7507 cf7F-
Project No. 698-0502 F-22L) 

OC:T 31 1983 
- JAMES ,I. ,C,, T]'O ..ERY 

CONSUT"L ' E[,R C. 

Progress Report !,o. 3 

for the
 

Gedaref, Sudan
 

Water Supply Project 

Prepared for
 

United States of America
 

Agency for International Development
 

under 

Indefinite Quantity Contract
 

No. OTR-1406-I04-]l3?-00
 

Work Order No. (01)
 

20 October, 1983 

James M. Montgomery, Consulting Engineers, Inc.
 

Pasadena, California 

.' 



*JAMES M. MIONTGOMERY, CONSULTING ENGINIEERS, INC. 
250 North Madison Avenue, Pasadena, California 91101 / (213) 796-9141 or 681-4255 

Cable Address: Montgomery Pasadena California Telex: 67-5420 

20 October, 1983
 

Mr. Lynn Sheldon, Sudan Engineering Officer
 

United States Agency for International Development
 

49th Street, New Extension
 

Khartoum 

SUDAN
 

Re: 	 Gedaref Water SUpply and
 

Solid Waste Disposal
 

Progress Report No. 3
 

Dear 	Mr. Sheldon:
 

In accordance with Article III B. 5.b. of the 18 July 1983 Agreement between USAID
 

and James M. Montgomery, Consulting Engineers, Inc., we are pleased to submit herewith
 

four (4) copies of Progress Report No. 3 of the referred project.
 

Respectfully submitted,
 

Edward If. Shamieh 

Project Manager
 

EM s/ 

Encl. 

PLANNING . . . RESEARCH ... ENVIRONMENTAL ENGINEERING 



SECTION I
 

WORK PERFORNED 

21 SEPTEMBER 1983 TO 20 OCTOBER 1983 

A. 	 GENERAL 

During the third reporting period, field work and preliminary/conceptual design
 

work by the JYM 
project team continued, well drilling *continued at Showak, and
 

coordination meetinpswere held with USAID officials, NAW officials, and U;HCR 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 proposed
 

Gedaref " Tawawa booster pump station site. The existing Tawawa distribution
 

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

condition.
 

2. 	Preliminary Design
 

Conoeptual 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 Showak,
 

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.
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MANPOWER EXPENDED ON SITE
 

NAMIE & TITLE 

L. 	E. Shamieh
 

Project Manager 


2. 	J. Sproat
 

Project Engineer 


3. 	R. Turner
 

Project Hydrogeologist 


4. 	K. Wiebe
 

Principal Hydrogeologist 


5. M. Santos
 

Electrical Engineer 


6. 	L. Ramage
 

Surveyor 


7. 	N. Hixson
 

Institutional/Training 


8. 	D. Shoup
 

Economics/Financial 


9. D;Bird
 
Technical Analyst 


TOTALS 


NAME & TITLE 

1. 	 Alem Ghebremariam 

Secretary/Typist 

2, 	Maaruf Abdu
 

Driver 


3. 	Hassen Ahmed
 

Driver 


JY.M-. EXPATRIATE 

WORK DAYS 
TiIS PERIOD 

26 


26 


26 


- 0 

8 


- 0 

- 0 

- 0 

-0 

86 


LOCAL SUPPORT STAFF 

WORK DAYS WORK DAYS 
THIS PERIOD TO DATE 

26 61 


26 61 


26 60 


SPAFF 

WORK DAYS 
TO DATE 

78 


72 


77 


10 


8 


11 


14 


12 


20 


302 


WORK DAYS TIME 
SCHEDULED TO D:iTE 

88 88.6 % 

82 100 5% 

88 87.5 % 

10 100 % 

13 100 % 

13 100 % 

20 100 % 

20 100 % 

15 100 % 

349 

WORK DAYS C TIMF 
SCHEDULED 'T DiT 

71 85.9 q{ 

71 85.9% 

70 85.7 % 
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SECTION II
 

PERSONNEL
 

21 SEPTa-13EP 1983 TO 20 OCTOBER 1983
 

A. 	ARRIVALS DURING PERIOD
 

The 	following members of the ?roject 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.
 

B. 	DEPARTURES DURNG PERIOD
 

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

Khartoum, to JhQM home office:
 

20 October - M. Santos,
 

20 October - J. Sproat.
 

C. 	 SCHDULED ARPIVALS 

During the next month no arrivals are scheduled.
 

D. 	SCHDULED DEPARTURES
 

During the next month, the Tollowing departures are scheduled: 

7 November - R. Turner 

7 Movember - E. Shamieh. 

The JMM design team will have, by then, completed their assignment in Sudan, and 
both office and eccomodntions will be vacated. 
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SECTION III
 

MEETING S 
21 SEPTD.IBER 1983 TO 20 OCTOBER 1983 

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

between the Project Team and AID, RAW,as well as other concerned parties.
 

- Meeting with AID staff were primnrily related to the drilling Subcontracts: 

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

- Frequent meetings were held with the Subcontr:.ctors, Water Drilling and Enginee

ring Co. and Geosource - Epig Servies Ltd., to review drilling progress and budget. 

- Meeting with NAW staff in Khartoum to keep them advised of the progress of the drilling 

program and preliminary findings regarding formations and water quality of the
 

shallow and deep aquifersetc.
 

- Field visits and meetings were held with the NAW staff ill Gedaref and Showak to 

finalize the design of the proposedimprovementso 

- A number of meetings were held with representatives of COR, UNHiCR and Gedbref city 

Council to advise them of JMM activities and progress of the de:sign work and
 

drilling program.
 

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

ary finding, implementation schedule etc.
 

- A numerous meetings were held with the Roads and Bridges Public Corparation to learn 

about commom practices in Sudin, 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 w,:s chaired 

by the NAW representative. 

- The second meeting of the steering committee w:as held on October 17, lq°3 to review 

the preliminary design by iontgomery. 
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SECTION IV
 

CORRESPONDENCE
 

21 SEPT1IBER 1983 TO 20 OCTO5ER 1983 

During the reporting period, certain significant correspondence relative to the
 

project has been written by the Project Team in udan;
 

DATE WRITTEN TO WRITTEN TO SUBJECT 

21 September L. Sheldon E. Shamieh Update of well drilling budget. 

21 September E. E. Nesbitt E. Shamieh Instruction to delete one observation well 

from the Scope of Work. 

25 September L. Sheldon E. Shamieh Correction to Progress Report No 1 

25 September K. H. Parten R. Turner OJIM's concern re. slow progress of drilling 

at Showak. 

28 September L. Sheldon E. -hamieh Transmittal of drilling program progre s 

report. 

30 September Mubarrak Eng'q E. %hamieh Order of the Abu Naga test pump. 

4 October L. Sheldon E. Shamieh Transittal of the Draft Design Rerorts. 

5 October L. Sheldon E. Shamieh Transmittal of minutes of the meeting of 

September 15, 1983. 
18 October L. sheldon E. Shamieh Storage of drilling samples 

18 October L. Sheldon E. Shamieh Revised drilling budget and Scope of Wdork 

at Showak. 
18 October L. Sheldon E. Shemih List of equipement to be left for UAW. 
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SECTTON V
 

PROBL AREA
 

21 SEPTR-!BER- 1983 to 20 OC'37R 1983 

A. HYDROGEOLOGICAL 

Major problem areas anticipated are completion of the test/production well at
 

Showak on schedule and arrival of the test pump for Abu Naga as scheduled. This 

was covered earlier in detail under Section I.B.
 

B. ENCIINEERING 

o major problem anticipated.
 

-6
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SECTION VI 

PROGRAM FOR FINAL !.'ON'H 

21 OCTOBER 1983 TO 1.5 NO\P, 3L: 1983 

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

expected to cause any effect in the project rchedu].e from that given in the cork Order. 

Actions to be implemented by Jf'X, include: 

1. 	 Completion of .,ell drilling program at Showak. 

2. 	Test pumping at Abu Naga.
 

3. 	Completion of minor field engineering work.
 

4. 	Participate in coordination meetin!gs with USAID as necessary.
 

5. 	 Continuation of home office support for final des;ign and drafting tasks. 

6. 	 Hold final joint briefinr meeting with repre:t-entatives of NAv, COR, b'V}{CR, etc. 

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

-7
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HYDFO31:OLO3ICAL \,ORK PP'FOPjMD 
21 DEYT zR- o 0 

SECTION I. B. 

1. Wlell Drilling 

Since our last roFreoss reort dte! c)-17-87 drillingj of all observation :.eil
at Showak have been comleted by (leosource - Epic,. Due to budget constraints 

it was necessary to eliminate oe of the deen observntion wells from our sco'e 
of wo1'k. Howcver, >eo:3curce - EWin,, drilled an additional shallow observ' ticn 
well at no additional cc.-t. As a result we now have three obse.-v-tin .,ell s 
in close proximity to the test/prodiic'tion vell. Ob.;ervation 'eli -JYM..,01, 
located aFr:roximately 60 feet east of the te-t/production well, .as drilled 
to a depth of 7,) ft. ,-,netr'-tinc! 'both the, :Abmlow and deer acuif.-.rs. OsrC-v
ation :ell 31KM - 0?, ioc: ted arpuroximftely 40 ft. south of the te.st/poduc Ii c'n 
well, was drilled to a ieut of 60 ft. and renetra tes on] y the shallow Pravel. 
aquifer. Observation v.,el1 JN!.i - 04, 1oc-,ted ,nl-,roximately 60 ft. we-t of the 
test/producticn we]1 ws drilled to a depth of I)9I't., however, te nh:l) 9. 
aquifer v:as cemented off in ordor to aluire d'ta solely from the deep -niiivf:. 

This the final observ:ation well d.illd,':a comnleted on October 16, lQn'K. 
The screened interval] of t ese three e:ervtin wells are as follows: 

Jl.M - 01 _. ?- 011-


20 - 60 20- 551 iO0-kOO O' 

100) - 160' 58O  620' 
580 - 6Sc' 64o - 68c' 

The test/production wel , - TPI, being dr'illed to a depth of ?O ft. by " 

Drilling and Engineen,'.7 Comp-ny, i - till ,'on'-,-I g slowly. As of Or-o.'.. 1(, 
they had only reached a depth of 180 ft. {owever, they reinort th}t t.eoir r-ver.e 
rotary drillin- rigz ;hould be on site by Ocloler 38. This should h!-v en t:e r
 
progress corside.ab]y. The incre:,:e in the de.-th of this 
..
ell, which coctitvlt,.s 
a change in ou,_ coir of work, ' :Idc .fter encountering an aw ife ..!,V . 
good rotentil be.tween (-0 and 680 f+. in obs;ervation well J11M - 01. 

2o Wel Drilling Result,, 

Lithologic samples tVken during drillin, activities at the test/prtoduction 

well site indicate that the shallow gravel aquifer is approximately 35 ft. thic: 

http:acuif.-.rs


in this area. Nubian sandstone :ui fer's .e ecountered f:om 00- 4.YO t. 

and 	630 - 680 ft. The static wn'or 1evel oK the nhlow gravel aquifer if.; 

approximntely 3 ft. ,round r'r area. 	 rsbelo: ruF.ce in thi s Pr'eliminq-'-y ::e;,ent

indicate that the O:t:itic u.tor love of the ieen ajuifer may be a:proxim.,t"1y 

60 ft. below the grownd :surfnce. 

3. 	 Water .-uality Results 

Preliminary field test indic'tp the qualily of the deep aquifers to be rood. 

Additional analysis of the shallow,aquifer w.ere conducted by the Sud..nMinitry,' 

of Health, are listed below and indi':ite vary hnrd water with high nitrate )evels. 

Deen Zones Shallow Zone 

Electical Conductivity u/imhos 1250 1.00 

Total Dissolbed Sol ids, MKIil approx. 875 800 

Temperature, °C 	 V2 
 29
 

Chlorides, rnp/l 90 03
 

IHardnesq (as Ca CO.), n/l 8 0
 

Nitrates (as N), mg/I 	 0 25 

Additional analysis will be conducted by the Mini;try of Health to verify the
 

the 	preliminary results of the deep oquifer. Tn addition the quility of the
 

shallow aquifer at aIM - 0! (1400 reoters South of the test/production weli) 

will be tested. 

4. 	 Work to be Completed 

Within the next 2 - - weeks the following tasks will, hopefully, be completori 

1. 	Testing at Abu Nana well field.
 

2. 	Completion of drilling, con.truc' in and testing of the Shnank test/7-od

uction well.
 


