
rt18-(}O~~ 
"PD-A~--=J-32 

c27/ou39oo5'702-
U rfC LAS S I FIE 0 

DEPAnTMENT Of STATE 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON, D.C. 20523 

PROJECT ASSISTANCE PAPER 

YEMEN: TAIZ WATER AND SEWERAGE CONSTRUCTION 
PROJECT AMENDMENT 

lIN'C.IlA S S'I FIE 0 

Q 



U N'C LAS S I FIE 0 

DEPAnTMENT Of STATE 

AGENCY FOR INTERNATIONAL DEVELOPMENT 

WASHINGTON. D.C. 20523 

PROJECT ASSISTANCE PAPER 

YEMEN: TAIZ WATER AND SEWERAGE CONSTRUCTION 
PROJECT AMFNDMENT 

llN'C:L'A'SS'f FI E"D 



AQENCY I"OR INTERNATIONAl. DItVEI.OPMENT 1. TRANSACTrON CODE DOcm.fENT 
CODE 

PROJECT DATA SHEET [£] A - Add Amendment Number 
C C- OIange 1 

D. Delete 3 
2. COUNTRY/E:>.'TIl'Y 

YEHu'l A..ttllJ3 REPUBLIC 
3. PROJECT "'V~fBER 

[]79-0039 _:1 
4.'"iiilRiAU 10 FFICE 5. PROJECT TITLE (mll.lCillW~ .. 40 chc;actm) 

NEA..q EAST I [jAIZ viAE? .~.::!) S3-iERAGE C2~:STF.UCTIJ~r::J 
Ii PROJECT ASSIST~:-;-E Cm.!PLETIO:-'; DATE (P~CD) . . '- , ~ ESTI.\!ATED DAn: OF OBLIGHIO:'-1 I • 

(Under 'B:' below, enter 1, 2, J, or 4) 

~t.\! I DD ) I YY 
1 JI6 31:) 3131 A. Initial FY l1J.:zJ B. QuancrJ:!!! C. Fioal FY [311 J 

8. COSTS ( $000 OR EQUI V ALENT 51 .. 4.55 YR ) -77 FIRST FY -LIFE OF PROjEOf 
, .. FUNDING SOURCE 

i:. FX c. LIC F. LIC D. Total E.FX G. Total 

AID Appropriated Total o,:))U 1,b50 .1U,UUU .1.1,)<=U 3,41;;0 15,000 
(Grant) ( /;;,350 ) ( 1,650 ) ( 10,000 ) ( ~350 ) ( 1,650 ) ( 10,000 
(Loan) ( ) ( ) ( ) ( 3 170 ) ( 1 8~0 ) ( . ') 000 

Other 11. - . .. 

U.s. 12. 
HOlt Countr; 7,417 19,035 26,452 14,256 21 100 ~'5,'5'56 
Other Donor(.) 2~,'B6 '5.712 29,041;; 45.51;;0 8.1.35 5~.715 

TOTAL S ~ 39,103 26,397 ~5i500 71J_3~ 32.915 104.271 
9. SCHEDULE OF AID FUNDlNG{$OOO) 

B. c. PRD<1ARY E. AMOUNT APPROVED 
.. 

A. APPRO. PRIMARY 
TEClL CODE D. OBUGATIONS TO DATE F. LIFE OF PROJECT 

PRIATION PURPOSE TIDSACTION 
CODE I.Grant 2. Loan 1. Grant 2. Loan 1. Grant 2. Loan 1. Grant 2. Loan 

(1) H 501 540 540 10,000 51 000 10,000 5.000 
(2) 

(S} 

(4) 

TOTALS t ~ 1U,OUO 5,,000 10.000 5.000 
10. SECONDARY TECHNICAL CODES (I7WCimtml 6 eo, 'J' of 3 posilioru ,"II) 11. SECONDARY PURPOSE COl 

I I I I J 
, , 

IS. PROJECT PURPOSE (lIWIi"'II'" 480 c!uzFaetm) 

, 0 construct a water and sewerage system which supplies adequate 
services to consumers in Taiz, Yemen Arab Republic and which is 
financially self-su3taining in the long run. 

15. SOURCE/ORIGIN OF GOODS AND SERVICES 

IDtcrim 0 ~_ . CO 941 'LtJ Local, 0 ~er(Sp.cibJ' 
16. AYENDMENTSfNATURE OF ~E PROPOSED (TAU b".,. 1 of • _IMP PfI..(Mmd",mc,) 

Increase AID grant support of $10 million for project by $5 million in 
form of a 'development loan.to permit completion of AID supported eie­
ments of the project • .------

17. APPROVED 

BY 

Am 1511).4 (1-79), 

U,DATE DOCUMENT RECEIVE] 
IN AID(W. OR FOR Am(W DOCl 

~~~~==~~~~ ___ ~ ___ ~~~~===:::;-_____________ ~ WENT~DATEO'D~T~un( 
MY 

'3 DIRECTOR, USAID/YEMEN 



INSTRUCTIONS 

The approved Project Data Sheet summarizes basic data on the project and must provide reliable data for 
entry into the Country Program Data Bank (CPDB). As a general rule blocks 1 thru 16 are to be complet­
ed by the originating office or bureau. It is the responsibility of the revie .... ing bureau to assume that 
whenever the original Project Data Sheet is revised, the Project Da~a Sheet conforms to the re .. ision. 

- . 
Block 1 -Enter the appropriat~ letter code in the box, if a chan~e, indicate the Amendment ~umber. 

Block 2 - Enter the name of the Country, Regional or other Entity. 

Block 3-Enter the Project Number assigned by the field mission or an AID/'" bureau. 

Block 4 - Erter the sponsoring Bureau/Office Symbol and Code. (Stt Handbook 3, A.ppm= 5A., Tabl,l I, Pagt 1 
for pidimclI.) 

Block 5 - Enter the Project Title (stay withi,. bral:lc,tl; limit to 40 CNzrllt:tllrl). 

Block 6 • Enter the Estimated Project Assistance Completion Date. (St, A.IDTO Cwcu/Qr A.·24 d4t,d 1/26/78, para­
f!NIph C, Pag, 2.) 

Block 7 A .• Enter the FY for the first obligation of AID funds for the project. 
Block 7B. - Enter the quarter of FY for the fU'St AID funds obligation. 
Block 7C. - Enter the FY for the last AID funds obligations. 

Block 8 - Enter the amounts from the 'Summary Cost Estimates' and 'Financial Table' of the Project 
Data Sheet. 
NOTE: The L/C colwm must show the estimated U.S. dGDars to be used for the imancing olloca1 

costs by AID on the lines corresponding to AID. 

Block 9 • Enter the amounts and details from the Project Data Sheet section reflecting the estimated rate 
of use of AID fWlds. 

Block 9A. - Use the Alpha Code. (S" Handboolc 3, A.pp.rtdi;c 5A., TaW. 2, Pagll 2 for pidanc,.) 

Blocks 9B., Cl. & C2. - See Handbook 3, Appendix 5B for guidance. The total of columns 1 and 2 of 
F must equal the AID appropriated funds total of 8G. 

Blocks 10 and 11 - See Handbook 3, Appendix 5B for guidance. 

Block 12 . Enter the codes and amounts attributable ~o each concern for Life of Project. (5" Hllftdbool 3, 
A.~ 5B, A.tt4c1a1MfU C tor-codi",.) 

Block 13 • Enter the Project Purpose as it appears in the approved PID Facesheet,.or as modified during 
the project development and reflected in the Project Data Sheet. 

Block 14 - Enter the cva1uation(s) scheduled in ~s section. 

Block 15 - Enter the information: related to the procurement taken from the appropriate section of the 
Project DataSheet. . 

Block 16 - This block is to be used with req,·--ts for the amendment of a project. 

Block 17 - This block is to be signed and dated by the Authorizing Official of the originating office. The 
Project Data Sheet wiD not be rmewed if this Data Sheet is not signed and dated. Do not initial. 

Block 18 - This date is to be- provided by the office or bureau responsible for the processing of the docu­
ment covered by this· Data. Sheet • 

. . 
AID 1330-4 (8-79) back. 

----............ ~- ~'_4 .... ___ ....... _ ... ¥_,.....-. ..... . , ·.....,....,...,xll\ll& .. ! .'l"II~+.,r:.;:¥I.A""'4 l1li:--:1". p. :: .............. ..."...... ~~ ... -po.~~.~ 



I. 

II. 

BEST AVAILABLE DOCUMENT 

A. 
3. 
C. 
D. 

-i-

!ABLE ·JF CO~rTE:·rTS 

. . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . 

Intr~d:lction ••••••••••••••••••••• 
General :l:istor:r of Proj ect 
Project Financing to Present 
Project Problems and Responses 

. . . . . . · . . . . . . . . . 
1. Donors Conference • ., ••••••••••.• 
2. Project Cost Increases ••• . . . . 

a. General .•.• •......•. 
b. AID-Supported Project Elp.~ents 

PROJECT DESCRIPTION • • • • • • • • • • • • • • • · . . 
A. 
B. 
C. 
D. 

Project ~oal and Purpose (Logical Framework) 
Description of Project Facilities •••. 
Project Training Plans •• • . • ••••• 
Project Finances • • • • • • • •• • 
1. Overall Project Financial RequiTements 
2. Proposed AID ContribuJ.;~on. • • • • • 

· . . . . 
· . . . . 
· . 

1 

L 

4 
5 
8 
9 
9 

13 
13 
15 

17 

17 
19 
21 
21 
21 
24 

III. PROJECT k~ALYSIS . • • • . . . . . . . 25 

25 
25 
25 
25 
25 
26 
27 
31 
32 
33 

DI. 

A. 

B. 
C. 
D. 
E. 
F. 

Technical Analysis • • • • • • • • •• 
1. Hater Suppl:,' • . • • • • •• . •• 
2. Sewera,ge and Sewage Treatme:1t Facilities .••• 
3. Capability of Construction Contractor 
4. Capability of Supervisory Engineer • 
Administrative Feasibility •••••• 
Financial Analysis • •• •••••• 
Economic Analysis •• •• • • • 
Social Analysis •••••••••• 

. . . . . . 
· . · . . · . . 

• • • 
Environmental Analysis • • • • • • • • • • • • • • • • 

PROJECT IMPLEMENTATION .AND EVALUATION •• • • • • • • • • • 

A. Project Implementation Schedule ••.••••••••• 34 
B. Disbursement Method an~. Scuedule • • • • • • • •• 34 

1. Method........·... • • • •• 34 
2. Schedule.·..·...·........·. 34 

C. Project Implementation ••••. •••••••••• 36 
D. Project Monitoring and Evaluation ••••••• 37 

1. AID ~~nitoring ••• • • • • • • • • •• 37 
2. Pro.j '!!d Evru.ua tion •••• • • . •• 37 

E. Proposp.ci Loan Terms and Negotiating Status • • •• 38 
1. Conditions Precedent • • • • . 38 
2. Special Covenants •••• •••••••.•• 38 
3. Previous Experience with Similar Conditions •• 38 
4. Procurement············ • •• 39 
5. Negotiat~ng Status •••• •••••••••• 39 



-11-. 

DIDEX OF TABLES AND FIGURES 

I. TABLES 

TABLE 
NO. SUBJECT PAGE 

II.1 USAID Estimate of Fina~ Project Costs 22 
II-2 Current Project Financial Commitments 23 
II-3 H&S Estimate of ~inaL Project Costs 23 
II-4 Estimated AID Project Contribution 24 

III-1 NWSA Statemen't of Revenue and Expenses for FY 80 20 
1II-2 Taiz Branch Statement of Revenue and Expenses 

", 

for 30 
FY's 79 and 80 

IV-l Project Implementation Schedule 35 
IV-2 Estimated Disbursement Schedule for AID Funds 36 

II. FIGURES 

FIGURE 
NO. DESCRIPTION PAGE 

1 Map of Yemen Arab Republic 06 

2 Map Showing !'xtent and Status of Water 18 
Distribution Construction in the City of Taiz 
(Reference) 

3 Map Showing Extent and Status of Sewerage 18 
Construct~on in the City of Taiz 
(Reference) 

4 Map of Major Project Facilities 19 



-iii-

ANNEXES TO FRO.n:CT PA..PER 

TAIZ HATER AND S:t:H~RI\GE CONSTRUCTION PROJECT 

A. Overview of Yeme~' s ~'late!' Sector 

B. Catalog of Three Project Construction and F'roc'Jl'en:ent Contracts 

C. " Sanitary Consulting Services, Taiz Ilia ter SuppJ V and Sewerage Proj ect" 
(Reference) 

D. AID Study Team Report (Reference) 

E. Materials on Donors Conference 

1;' 1 ..... 
E. 2 
E. 3 
E. 4 
E. 5 

F. Status 
Letter 

Agenda of Initial Meeting 
List of Participants 
Presentation by Hazen and Sawyer 
USAID Minutes 
TMSI :Vlinutes 

of Negotiations on Project Construct1on Cost (Hazen and Sawyer 
of March 8, 1981) 

G. Negotiated Cost of AID .. Financed Equipment (Hazen and Sawyer Letter 
of February 26, 1981) 

H. Revised Bill of Quantities for Contracts A, B, and C. (March 1, 1981) 
(Reference) 

I. Logi~al Framework Matrix 

J. AID/W Approval Cable (Reference) 

K. Loan App1icat10n 

L. 611 (e) Certification 

N. Statutory Checklists 



-iv-

US AID /YEr-IEN FROJ2CT COMMITTEE 

3asharat Ali, Asst. Capital ;:eyeL·:;:::en~ 0:'ficer 
~or.alj R. Harr~ersley~ Accounta~t/?i~a~cia.l A~alyst 
F. Le Young, General Er.gineering Advisor 

AID/WASHINGTON PROJECT COMMITTEE 

NE/PD, Justin Williams, Chairman 
NE/NENA, Christopher Crowley 
NE/DP, Geraldine Donnelly 
NE/PD/ENGR, Robert Fedel 
GC/NE, Bruce Janigian 

!l!iJD@m@[}OR~/h?,[ff) G~mO.l:'.! ;.;; ,i 

£tiW/lJDllbJm[~ @@U)lW "'l • .' •. !J 



PROJECOT PAP2R 

1. BORROH::R: The Government of the Yemen Arab Republ:c (YARG) 

2. nIPLE:IDTTnr,'} AGENCY: The ~.rational Water and Sewerage Authority 
(NWSA), an autor!omous agency under the ~-1inistry for Electricity, Water, and 
Sewerage, is currently implementing the project and will assume responsibility 
for implementing those activities financed from the proposed loan. 

3. AMOUNT: U.S. $5,000,000 (Five Million Dollars) to be authorized as 
a development loan in FY 1981. (This amount will be additional to an AID 
grant for $10 million authorized on August 26, 1977.) 

4. TER!.,lS: The additional project activities are proposed for loan 
financing from monies appropriated for population and health activities 
(Section 104 of the FAA, as amended). Standard AID development loan terms 
will be included in the loan agreement with the Government, i.e., repayment 
over 40 years with a 10-year grace period with interest at 2 percent (2%) 
of the disbursed balance during the grace .geriod and at 3 percent (3%) there­
after. Provision will be made for the Government to relend the loan's pro­
ceeds to NWSA for agreed project purposes at terms no less favorable than 
tho Sf.' re.::eived by the Government from AID. The loan will primarily finance 
U.S. dollar costs of equipment and/or engineering construction supervision 
services. There might be limited local costs financed, either as a component 
of the engineering services' costs or for operations and maintenance training. 
Disbursements from the loan will be made through normal AID financing instru­
ments. 

5. TOTAL PROJECT COST: Total project costs are estimated at $104,271,000, 
including a contingency amount of $9,334,000. The YARG contribution is antici­
pated to be not less than $35 million. Other project donors are the Saudi Fund 
for Development (now committed to provide $29.8 million to the project) and the 
Abu Dhabi Fund for Arab Economic Development (currently committed for $9.2 mil­
lion). Negotiations between the YARG and the two non-AID donors for further 
commitments are currently in progress. The YARG understands that AID's contri­
butions will be limited to $15 million ($10 million grant plus $5 million loan) 

6. DESCRIPTION OF PROJECT: The project involves the construction and 
equipping of facilities to improve and expand the supply of domestic water in 
Taiz, Yemen and also to erJand sewerage services and provide for treatment of 
sewage in the city. Included for water supply are development of new well 
fields, a transmission line to the city, treatment facilities, water storage 
tanks, pr~ and secondary distribution lines and house connections. For 

ltAJu@mOO~UlJRllrnm ~OO@~ mrn~1f 
blWIMOblG1ILm OO@IPW 
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sewage, facilities include house connections, gravity sewage collection lines, 
a low-head sewag~ out~all pa3sing through a degritting :ha~ber a~d a blow-off 
pond and oxidation treatment ponds providing anerobi: ar.i aerobic treatment 
Frccucing: a.:: e:~:~lu-=!"~t suitatle for :rop irri?atior.. 1he pro:e:t a120 oro",ri·ies 

7. ?'E..?:2:':::0 '.::o::s-:r:'~'2t 3. ·,;s.ter ar:~ 2~~.,era.g= .s:/,ste:r .. Tlinicn 2''';'9p1:.::.3 
aiequate services to con3~~ers i~ Taiz and which is financially self-suatain­
ir.g in the long run. 

8. SUNHARY FINDINGS: 

(a) Technical .~alysis: The design of all project facilities is 
considered technically sound. The main contractor and the engineer providing 
construction supervision are both technically qualified to complete the work 
according to accepted international standards. 

(b) Administrative Feasibility: Administrative capability is 
considered adequate. The implementing agency, NWSA, has a staff which is 
generally q'.lalified, but which is spread extremely thin. Administration 
experience to date has been generally satisfactory. 

(c) Financial Analysis: Staff and time constraints precluded prepa­
ration of a full financial analysis. Indications are that the Taiz Branch of 
NWSA will require operating and financial subsidies at least through the 
initial years of project operations. Financial viability is thus dependent on 
the YARG's commitment to support the series of water and sewerage projects now 
under construction in, or planned for, major urban areas, which appears strong. 

(d) Economic Analysis: As is generally true with water supply and 
sewerage projects, no quantification of project economic benefits is possible. 
Based on world.wide experience to date, however, economic benefits are assumed 
to be large and the benefit/cost ratio to be strongly positive. It is believed 
that the project as designed provides the least-cost solution to Taiz's water 
supply and sewage problem over the near- and medium-term time periods. 

(e) Social Analys~s: Experience indicates that the project responds 
to some of the most strongly felt social requirements of Taiz' populace. It 
is believed that none of the project's aspects will conflict with any of the 
social norms or cultural patte~as of its beneficiaries. Project facilities 
have been designed to be available to all strata of Taiz' citizenry. In 
additioh, income distribution is much more even in Yemen than in most other 
developing countries, indicating that project services will be affordable to 
a large proportion of the populace. 

(f) Environmental Considerations: The proposed project is judged 
to be sound environmentally. The major project purpose is to improve the 
sanitary environment of Taiz. Negative environmental impacts caused by 
construction activities are generally of short duration in anyone area and 
the contractor is obliged to take actions to minimize the effects of such 
impacts. 

~D©OO@~D~[U]rn® ~OO®[U] OOrn@if 
LUW&OWllrn ®OOI?W 
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9. STA'ITJTO~Y !\Ed,UI~EMENTS: All statutory criteria have bee!'l met (see 
Annex N). 

, '" --' . 
ll. :·:2:2::I:-:; ,.:..:..,\: T:1-2 ~,~is2ior: st~o::gl~" S:.l;-~o!'ts th-: ;:·!'"o~os-=i 10'3.::, 
p~':"-:".ari:~r tcca'J.2e a·:ii:"tio:-.a.l ."'.E :'i~a::c:";.g for ~he pro~ec-.; 5..3 re:l.'.:.:"rei to 
mainta:"n the United ~tates' reputation in Ye~en as a i~pe~dable develop~ent 
a.ssi3t~ce partner. The Embassy also supports the pro~ect strongly, for 
similar reasons. (The FAA Sectio~ t1l(e) certification executed by the 
!~ission Director is included as Annex L.) 

12. HECQi,£·!ENDATION: Approval of the proposed loan by authorization 
of U.S. $5,000,000 from FY 1981 appropriations 
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I. PROJECT BACKGROUND 

The :purpose of this ?~:per is to pr:!se~': jus"tificatirJr.. fJr 9.:'. 

i::crease i:: AI:;) fi::a.:!cial assisi:a.. ..... ce to t:1e Iai2 ~';a~er a::d 2.:werage 
Project of $5 million in the form of a loan to the Yemen ;~ab 
Republic, to be onlent to the implementing agency, the ~rational 
~.,ra.ter a.'1d Sewerage Au-:hority (NHSA). The proposed $5 million 
loan increment would be additional to a $10 million grant authorized 
by AID on August 26, 1977. The $10 million grant is being implemented 
as AID Project Number 279-0039 and it is proposed that the $5 million 
loan be authorized as an increase in funding for that project. 

The $10 million AID gra.nt was part of an $80 million financial 
package arranged by the Government of the Yemen Arab Republic (YARG) 
to cover fully the costs of the project as estimated at the time of 
contract awards in April 1979. The YARG was successful in obtaining 
two other outside pledges of assistance in addition to the $10 million 
AID grant, about $30 million from the Saudi Fund for Development 
(SF) and about $10 million from the Abu Dhabi Fund for Arab Economic 
Development (ADF). The YARG then pledged itself to finance the 
remaining estimated $30 million of the project. 

Total project costs have increased steadily through the implementation 
~eriod. The current estimate for the full project has risen to about 
~104 million. Since the authorization of the AID grant, the estimated 
final costs of the two major AID-financed components, engineering 
supervisory services and selected U.S. equipment, have increased 
significantly, from a total of about $8.8 million to one of about 
$13.1 million. 

There have been a variety of reasons for the cost increases 
~erienced by the project. These are discussed in some length 
in Section I.D. 2 below. For the AID-financed components, the 
major causes of these increases have been: (1) the high inflation 
rate in the intervening period (which has increased costs for both 
components); (2) in the case of the engineering services, increased 
services for design and other work not originally anticipated; and 
(3) for the U.S. equipment, changes in specifications (sometimes 
resulting in changes in actual equipment requirements) caused by 
ongoing redesign of some of the project's facilities, particularly 
those for the new well fields. 

lIDU©OO®~D~lliJrnlID ~rn®fill rnrn~1f 
1M \Yl ffiD[uuOOM ®@IPW 
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The basic purpose of the proposed $5.0 ~illion loan is to allow 
.. ~.II' ":0 f~ll£,ill :. -:5 ~'J!':':::i :rr.e::t t=, fi!:9.!:C-: :r.e -:~tTJ :".9..]:~ C,J~a~'J::~::":s 
of the curr'::!: gra!'1t :-:'.e"t ioned aboye. :he ad1i": b:!al fina::c ial 
c:,rrr..:i-::;.~:!t is r.-=c~ss~r.~·· ~~th t.J n:ai::te..i:-;. .. A.I:" s r-:~:1-:9:t:'~:: i:: Y~~e~ 
as a dependable devel~~~ent assis:a:!ce par":,,':r and to f~fill a 
condition to consideration of additional fi!'1ancing by the two oth':r 
outside donors, namely, that adequate construction supervision be 
assured through the end of major project construction. 

B. General History of Project 

Taiz is the second largest city in the Yemen Arab Republic with 
a population estimated (at end 1980) at between 100,000 and 120,000. 
The city lies at an elevation of about 3,500 feet in Yemen's southern 
hilly highlands and is the capital of Taiz Province. (See figure 1) 
The surrounding area is a quite densely populated agricultural region 
and Taiz is, therefore, the comm·2rcial and governmental center for a 
significant proportion of Yemen's populace. Like most of the world's 
developing countries, Yemen has been experiencing accelerating 
urbanization during the past decade and more and Taiz, like the other 
major cities in the country, has experienced rapid development with 
concomitant rapid population growth, which has been estimated at 
between 15 and 20 percent in 1980 alone. 

In the early 1960's, when Taiz was the national capital, at the 
YARG's request, AID finar.ced the construction of a water system 
capable of supplying adequate water to the city's population, then 
estimated at about 20,000 persons. As a symbol of appreciation for 
the AID-supplied system, at the time of the death of President Ker~edy, 
the YAHG ren8ll'.ed the system the Kennedy Memorial ~oJ'ater System. This 
system was a boon to Taiz from its inauguration until the early 1970's 
when demand for water started to exceed supply by significant amounts. 
Also at that time, the water table in the existing well fields at the 
city's northern edge began to decline quickly and to show signs of 
serious contamination as untreated wastes percolated into the aquifer. 

As a result of this situation, the YARG requested AID to finance 
a major renovation and expansion of the existing water system. In 
response, an AID grant-financed contract with James M. Montgomery 
Con3ulttng Engineers was signed in April 1974 to study the economic, 
finant:ial and engineering feasibility of expanding the system. 
Montgomery's final report in the spring of 1975 determined that 
sufficient well fields could be developed to increase the water 
supply for Taiz. Following AID's review of Montgomery's work, 
an AID loan of $1.35 million and grant funds of $100,000 were 
authorized for an engineering design study (by Hazen and Sawyer 
Engineers -- H&S -- of New York City) and a socio-economic study 
(by Deloite/Hasldns and Sells, Washington, D.C.). The preliminary 
engineering design report was completed in mid-1977. Work on the 
socio-economic study, including proposed water and sewerage user 
rate~, continued through late 1979. The project as envisioned at 
this time would cost a total of $65 million and provide adequate 
water and sewerage facilities to the city through 1990. 
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The final version of H&S's project design report was subrr.itted 
to ?-IWSA in October 1977. E::gineeri:1g 'vOl~~ contir:ued or. prep9.r9.tion 
of ccr1struc": i:m co:', tr9.oC ": doc'Jr.'.e:-. +:s, d.~ 1 ig:-. ~ la:-,!; 9.0:-.:1 s~,=~i:'ic9.o ": io::!; , 
s'.:perv:'sion J: ';vell d.!·il1:'::g, re::-.e1is.1 ':v::rk~ 9.o::d. ~oils i::"1e.5':i;3.':iJ:-,s. 
I:1 ~!9.rc~ 17-7 3, ":11e s:J:;:e of :he pr:.:ec": ;·i9.S i::cre9.sed i:o in~l·.l(le 
addi":iJn9.1 ws.ter =.::d ~ewer s?r'!ic? ~!'2'l.S, 9.1.J::g 'Ilit:-, pr:::vis:'or: f~r 
i::depende:J.t power €eneration facili-;;:'es for tr.e sys'Cem. 't::lrk ur.der 
Hazen and Sa~Jer's design contract concluded in April 1973. (Hazen 
~~d Sawyer's engineering work subsequent to that date came under 
the new contr9.ct for additional engineering and construction supervision 
wh-i.ch was :'inanced under the $10 million AID-grant.) Bidding docUI:lents 
we!'e completed and tendered in mid-1978. Construction tasks ar..d 
supplies for the project were divided into three main contracts 
as follows: 

a. Contract A for bulk supply of general materials ruld equipment 
(largely water and sewer pi~es ~~d fittings, cement, reinforcing 
steel, electric poles, etc.). 

b. Contr9.ct B for supply of mechanical and electrical equipment 
(well pumps; water pumps for lift stations; chlorination equipment; 
virtually all required electrical materials and control equipment, 
including that for generation; other miscellaneous E&M equipment 
and installation and construction related to the E&M equipment). 

c. Contract C -- "the construction contract" -- for the installation 
of water and sewer pipe and required ancillary civil works. 

Each of the main contracts was further brokendown into a number 
of subsidiary eontractswhich attempted to group supplies and 
work items in such a manner as to allow the widest possible 
bidding competition. 

Tenders for Contracts A, B, and C, were received in October 1978. 
Review by the engineers, H&S, comme11ced in November and their evaluation 
report was completed late in December and submitted to NWSA in 
January 1979. Awards to the various contractors began in mid-April 
and were completed in June 1979. While there are some six contractors 
involY'2d in the project, all of the construction contracts and the 
bulk of the supply contracts were awarded to Hanab-Stevin Pipelines, 
Middle East (HSPL), a Dutch/English firm wUh headquarters in the 
Netherlands. (For a catalog of the involved contracts and contractors, 
see Annex B.) 

The main contractor, HSP~, began mobilizetion and access road 
construction in June 1979 and started actual project construct.~n 
in September. Actual physical work on, and procurement for, the 
project has proceeded, in general, at a satisfactorily steady pace 
since then. This is n~t to say that the work has progressed smoothly 
without encountering significant problems -- the project has encountered 
a wide range of problems of varying difficulty during the intervening 
year and a half, which have included, inter alia, need for significant 
additional desi~n and redesign of various facilities, oonfused lines 
of authority ani ineffective communications between the "rarious 
parties involved, disputes over the exact scope and schedules involved 



-8-

ill vurious of the contracts and d.elayed payments to the ma.jor 
contractor, HSFL. 

:Tor:e:r.eless, after ~akir.g i:':."::l aCCO'l:-.t the diffic'llties ~f i:r.e 
~orki~g e~viro;~ent in Ye~en a,-d the c:nstrainir.g e~fects :f certain 
decisbns !:'.ade duri::g -;;he period prior to c.:n • .cac: c:e::deri::g ir. a:-, 
effort to accelerate irr.ple!.lentation, the overall assessment of 
implementation to date is that it has been sacisfactory. At the 
end of January 1981, it was estimated that construction is just 
under 50 percent complete, with current projections showing completion 
of work by HSPL in mid-July 1982, or just on the contract schedule 
of 39 months after contract award. At the time of contract comoletion 
in mid-1982, physical work on the project should be over 90 per;ent 
completed. (Current plans call for the Taiz Branch of NWSA to 
complete the remaining worJ~, consisting mostly of house connections 
to water and sewer lines, with its own workforce, a task which 
should be fully within its capabilities.) For an overview of 
construction progress (and of proposed service areas) for both 
the water distribution and sewerage systems in T~iz, see a~lre3 

2 and 3. 

C. Project Financing to Present 

On the basis of the findings of the AID-financed feasibility st:ldies 
mentioned earlier and of the indicated willingness of other donors 
to participate in the project, in 1977 AID prepared a project paper 
for a $10 million grant to assist in project financing. This grant 
was authorized August of that year. As mentioned earlier, the YARG 
was successful in attracting two other donors to the project, the 
Saudi Fund which pledged about $30 million and the Abu Dhabi Fund 
which pledged cbout $10 million. At the time of contract awards 
in early 1979, total project cost had increased to an estimated 
$80 million. With the outside donors having pledged a total of 
about $50 million, the YARG committed itself to supplying the 
additional $30 million required to complete the project. 

During the period before and immediately after bid gwards, the 
various project financiers began the process of making descrete 
financial. commitments. The AID commitments are discussed in some 
detail below. For their commitments, both the Saudi and Abu Dhabi 
f'unds reviewed all of the various subcontracts under the three main 
contracts and each selected those which it considered most appropriate 
for its financing, pledging a certain amount for each selected 
subcontract (per guidelines in each fund's loan agreement with NWSA). 
The YARG contribution then was comprised of residuals consisting of 
the amounts of those subcontracts not selected or not fully funded 
by anY'of the outside donors, plus certain aspects of the project 
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outs1.de the construction cnntracts, often corr.prised entirely of local 
costs, such as acquiring land and right-of-ivl3.y and of cQ!T.pensating 
fa!'!!'.ers in the areas of t~e ::ew ~ve1l fields f~r 1:s5'::s t~e.:1 T";0u11 
sus':ai!". as a r~s'llt ::Jf '\oraf-'2'r wit~drawl1 by t:-::e pr:>jec"':. \A ge:-.'2:r·::.l 
o'ier'rieT"; of tte ori~inal financi::g cJrr.r:dtr.:en':s ca:'. be gl'::9.!".ed frO!:'. tte 
+ah.!."os ;~ Annov F ) .. ~ _ _ .. .1 ........ _.. • 

The allocation of the AID grant funds has changed significantly 
through project implementation. At the time of the grant project 
paper, the $10 million grat was allocated as follows: $5.0 million 
for equipment, $3.8 million for engineering supervision, $1.0 million 
for additional water wells and $0.2 million for on-the-job training. 
Throughout project implementation, the estimated cost of supervisory 
engineering services (~ncluding additional design) has increased 
slowly but steadily because of inflation and unforeseen requirements 
for services. Shortly after contract awards, the rough earrr.arking 
of AID grant funds had became as follows: $4.6 million for engineering 
services (the initio. F~S contract was for $4.2 million), $3.2 
million for the supply and installation of ~~lected (by ATn) U.S. 
source ~~d origin equipr.:ent, $0.7 for additional well drilling ~~d 
and $0.2 million for O&M training. (The rema5.ning $1.3 million was 
being held as a contingency.) As the need for increasing engineering 
services and the effects of inflation on their costs became more 
~parent, informal planning indicated that the contingency would 
have to be shifted to that purpose. By the late 1980, AID had 
informally increased the earmarking for engineering services to about 
$6.0 million, the other earmarkings remaining essentially unchanged. 
The further increases in the estimates for the AID-financed components 
~ltil the present esti~Ate of ahout $13.7 ~llion are discussed in 
Sections I.D. 2 and II. C. 2 below. 

D. Project Problems and Res~onses 

1. Donors Conference 

By early to mid-1980 accun~ating evidence made inescapable 
the conclusion that the Taiz project faced significant cost overruns. 
Among the more important causes for the cost increases, as detailed 
more fully in Section I.D. 2 below, were extensions of both water 
and sewerage services within the service area limits; greater-than­
anticipated obstacles to construction, particularly under Taiz' streets; 
unexpectedl' r large quantities of rock in trenches and at tank sites; 
and the decision to include insta.lla.tion of the seconda.r.y water system 
in the construction contracts (rather than to follow the original 
plan of having this work performed by the Taiz Branch). 

In view of these cost overruns, by mid-1980 NWSA began to 
consider the possibility of convening a conference of the three 
outside donors, the Saudi and Abu Dhabi funds and AID, to examine 
the situation in detail and, it was hoped, to obtain pledges of 
a ddi tional financial support to enable full financing of the proj ect • 
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~wSA recognized that it would be necessary to have accurate final 
project cost estimat.es to present to the donors if it were to have 
9..'!::.y real cl:a.nce of elicitb.g r'.lrtl:er sUPIJ:)rt. Acccr:ii:-!gly, it 
instr'.lcted the super"risory engi~-=e!'s, !{"~2, t ~ pre;·9.re 9. re'rised bill 
of qua:-!ti :ies for the proj ect, incorpora-: i!:g all cr.anges aPIJroy-:d ::>r 
anticipate:i, a~d to assigr. ~he test possible est~~ate of prices to 
all quantities, whenever possible the prices to be those agreed 
between the main contractor, HSPL, and F~S. By the end of July 1980, 
H&S indicated that the :inal version of their report could be 
completed by the first of September and NWSA made preliminary steps 
to convene the proposed donors conference during September. 

During this period, however, project managers both in NWSA and 
USAID began to surface a number of concerns about holding the 
donors conference ~s early as Sept~mber. One was that the cost 
information or. the revised bill of quantities was not complete 
enough -- thre were still a relatively large number of cases in 
which there apparently was nQ agreement between HSPL and H&S on 
prices. It was feared that the donors would be reluctant to make 
further commitments to the project until they were convinced that a 

final, mutually acceptable financial estimate had been achieved. It 
was also recognized that a situation in ".1hich any further commitments 
made by the donors at the conference later proved still insufficient 
to complete the project could lead to grave consequences, including, 
at the worse, withdrawal of one or more of the donors. 

Another major concern was that no coherent and comprehensive 
review of the causes of the project's cost overruns had been complied. 
Y~en attention initially beg~~ to be focused on the project's problems 
in early 1980, a series of claims and counterclaims about the causes 
of the cost overruns, and ai..·',ut the focus of responsibility for them, 
began circulation. In this atmosphere, it was possible for an outside 
observer to gain several, largely conflicting, explanations for the 
causes of., and responsibilities for, the overruns. This was obviously 
not an atm.)sphere conducive to conveying to the donors a sense of 
confidence that the project would be completed in good order if 
further funding were made available. 

Of particular concern t.o USAID during this period was the 
increasingly stra~ed relationship between NWSA and the AID-Financed 
engineering contractor, H&S. It was clear that with whatever degree 
of justification,~WSA had lost confidence in H&S to a great degree. 
This obviously was another factor not cond1.i.ci ve to an early donors 
meeting, both because evidence of unharmonj.ous relations between 
NWSA and H&S would tend to generate doubts among the donors as to 
the wisdom of continuing with the project and because any expressions 
by NWSA of lack of confidence in H&S tended to lessen confidence 
in the "final" cost est:lmates being prepared by H&S. 

These circumstances led USJlD to the conclusion that it was 
necessary to build a more solid case for the probable ultimate 
success of the project prior to convening the donors conference. 
Accordingly. in August 1980 AID recommended to NWSA that two 
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outside studies be conducted prior to the donors conference, 
one of the p~oject's prcbacly costs to conpletion, and the 
other of H&S IS per-:I)rmance. i'lI-7Sh accepted the AID proposals 
and tentatively post.~oned the donors conference until December, 
pending completion cf the two studies. 

Under the arrangements worked out, the "cost team" was 
composed of two senior engineers from a U.S. firm well-known 
in the field of sanitary engineering, Stanley Consultants. 
This team's mandate was to develop an independent estimate of 
final project costs, suggesting in the process areas where 
savings could be effected. The other team was composed of 
three AID officers, two sanitary engineers and a lawyer, and 
he,d the assignment of examining H&S' s performance to date and 
making recommendations for the provision of engineering 
supervision of construction through the end of the project 
(including an estimate of the costs of such services). The two 
AID-financed study teams were in Yemen during th~ month of 
October 1980, and their findings were available in early 
December. (See Annex D for Study reference.) As soon as 
available in December, copies of the cost team's" repor:: 
wel!e made available to NWS.!\., all of the donors, and H&S. 
(Copies of the draft AID report on H&S's performance were 
made available only to NWSA and AID.) During this period, 
H&S continued to work with HSPL on refining mutually 
estimates for the final cost of all project elements. 

Because of scheduling problems encountered by all 
participants, the donors conference was delayed and was 
finally held between January 27 and February 1, 1981. The 
first two days of the conference, January 27 and 28, comprised 
its core, with a full explanation of current project status (the 
basic presentations were made by NWSA and H&S), and discussion 
of the various problems encountered by the project and of the 
estimate. of costs to complete it. 
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At the donors conference, HSPL and H&S were able to report 
substantial progress in their negotiations to tie down final pr:)ject 
costs iz: the T,-ralce of the various cha!":ges 1Thich ha.d bee!'1 :r..~de ..... 
;>!,Jj~ct ies:.g::. I!1 e~se!:c~, tr:.e:'r rep-J!': ";-19.5 :ha: tr.-=~t ~'l-=r-= 
abO~l: 23 :-.illi:r. apar-: :n f ir.al ":)as ic cost est i.rr,ates ::c:!' the 

"'Ir 1 .• 
-"--J 

:r:r,=e 
-Y' ..... 4.::.C .... ,-"''Y' -c:: , ... ,!.;..o ::~':.", c:. .:...: ...... ~-Q 1--:.0.;.,.,_ ~-l c;. ...... I""r,', """~ ........ - ... , :;'_Vu - '_ c-,r:",J_ac ...... , .·I~""n ... I."c ..... S _s ... .J-... _t.", ..... :..J __ ... :=, l.O,. ( , • ..;_'t::.",J...)'-- a. ... \..L r-~::;=J... S 

eS~L~a~e 374,383,601. Furtherffiore, over half o! the remaining differe"ce 
of just oyer $3 mi Ilion .. ras in one contract item (C-7 for water storage 
ta~s). Thus, although fL~al agreement had not been reached between 
the contractor and the engineer on project cost at the time 0.1. the 
d(mors conference, the amount of progress to that time toward reaching 
a6reement had been impressive and the small a~ount of the remaining 
differences encouraged the participan~s to believe that final 
~greemem was not far away. (HSPL and H&S were instructed by NWSA 
at the end of the conference tu continue negotiating their differences 
and to prepare £:. final report on the situation in early March.) 

It should be noted as a point of explanation here that the figures 
cited above -- the estimates of HSPL and H&S for final project 

ronstruction cost -- represent only the basic amounts ::or project 
construct~on ~~der the three project contracts. To reach final 
project cost estimates of about $100 million these figures must be 
increased by the amounts for contingencies and for project elements 
which are outside the basic contracts, many of which are strictly 
local-cost items. As to the amount for contingencies, although HSPL 
aud H&S are close to agreement on basic construct~on costs, they are 
far apart on this question, w~th H&S estimating about $5 million for 
contingencies at the donors conference and HSPL coming in with a 
figure of $11.8 ~llion, which it subsequently increased to a tentative 
figure of $17.5 million. The reason for HSPL's apparently very 
high contingency figure is that it is based on a "worst case" analysis. 
With regard to project elements outside the basic contracts, these 
total about $21 million comprised of the following elements: remedial 
work, $1.5 million; well drilling, $0.4 million' supervisory engineering 
services, $8.8 million; land and right-of-way, $0.3 million; compensation 
to farmers in the well fields' areas, $10 million and O&M training, 
$0.2 million. There are no differences among NWSA, HSPL and H&S on 
the basic accuracy of tha estimates for these items. For further 
information on project cost estimates at, and follOWing, tne donors 
conference, see Annexes E, F, and G. 

In the overall assessmen~, the donors conference must be judged 
successful in its effort to provide a full understan~ng to the donors 
of the probelms which the project has encountp.red. The discussions 
were wide ranging and frank, covering virtually all aspects of project 
1mp1ementat~on. Questions by the donor representatives were well­
informed and the general consensus was that all emerged from the 
meetings with a full understanding of current project status. (See 
Minutes of Donors Conference in Annexes E.4 and E. 5.) 
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The donors conference also had the effect of engendering a reneweG 
spi~it of coope~ation a~ong the rr.ajor actors in the project's 
i:::pler::en":atior., 1 T:;'i 3 A , HS?L a.:1d H&2. ':te confere:1ce seerr.ed to clea~ 
frJI:'. the a.i~ r::-...:.ch of :h.:: a:c:-,,)s?!1'.::!'e of recri.!::i:1a:"-"J:l ioJ'hic:--. i:a.:i ce.:::-, 
buildi~g du~ing the precedi:1g half year. ~ach of these par":icipa:1":s 
ga~!".;.ed a f·.D.2.er ·J::d-=rs":a::d:'r.g of the proble:-.s be:':lg faced ·oy ":te 
others and all seemed to corr.e away from the cO:1ference with an 
en~ha~ced respect for the need to cooperate if the project were to 
be completed and for the possible adverse consequences for all if 
this were not accomplished. 

Based on AID's analysis of the project's overall soundness and 
the necessity for its completion, and on tne perception that assurances 
of continued engineering supervision were an essential prerequisite 
for further pledges from the other two outside donors, at the end 
of the ~ain donors conference, the AID representatives made a 
tenta.tive commitment to make further $5 million available to the 
project in the form of a development loan. On their part, both 
the Saudi and Abu Dhabi fund representatives explained that final 
decisions on further support from them would have to be made by 
their respective head offices. The representatives of both funds 
indicated, however, a sympathetic understanding of the importance 
of completion of the project to residents of Taiz and to Yemen's 
overall development aspirations and plans and left the defjnite 
impression tnat there was a good probability of further pledgeS 

from botn within a reasonable period after the conference. 

2. Project Cost Increases 

a. General 

Project cost estimates have increased significantly 
throughout tue period of project preparation and implementation. 
As shewn in Table 1 of Annex C these estimates have climbed since 
the original Montgomery feasibility report in 1975 from about 
$23 million to more than $100 million. A number of factors 
have caused overall cost increases (it should be noted that some 
cost decreases have been effected during period also, but these have 
been far overshadowed in general by the cost increases). The major 
factors causing cost increases over time, and particularly since tue 
award of contracts in April 1979 (when overall project costs were 
estimated at $82 million) are set out below. 

One significant cause of cost increases has been additions to 
water and sewer lines autnorized by NWSA, as discussed ~l Sect~on II. B. 

The rapid growtn of the city of Taiz since originaJ. design and 
tendering has caused project costs to increase in several other w~s 
in addition to its effects in increasing the requirements for water 
and sewerage services. Particularly significant has been the fact 
that it has required the installation ot· more public services of 
all kinds in addition to water and sewerage services. For the project, 
this has meant more obstacles to be overcome during construction, 
particularly under the streets. As a major example, Taiz has an 
extensive system of buried communications and power cables and these 
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have proven to be expensive obstacles to work around. Uncharted c~ss 
pits (which must temporarily r~~ain operative) are amor.g a series 
of o";~er '..l:liergr:lUnd obs~9.cles which have i::-.;'=!d.ed pro,:; ec': progress 
9.:-,.d d.ri ... .,en i..lp '::lS~S. :::cres.s-:',i s~reet ;av·:'~.g iur~:-.€ !.::.ple!'!".e:-::s.:i:~ 

has increased cos~s bo-;;h by req.-.lirir.g !r.or~ T,ol:Jrk to tear '.tp a!":d, of 
courSe., by req'J.ir:'~g additi::".a.L repaving o~ce the pro2ect li!1.'=!s ar~ 
in. 

-- The topography of Taiz combined with its relatively high rainfall 
(and the tendency of the rain to fall during fairly intense storms) 
has played a significant role in increasing project costs. Under 
these cor.ditions, the topography is subject to constant change through 
erosion, requiring constant redesigt:l of project facilities, thus 
increasing d~sign, material and con'struction costs. Also, the lines 
in unpaved streets have consistently required added concrete collars 
to prevent erosion. (Many lines are laid on 25% grades.) 

Both of the two preceding factors -- rapid population growth and 
rapidly changing topography -- have mandated a. "conservative" design 
philosophy for project facilities. In order to attempt to minimize 
the need for redesign, in many instances project water and sewer lines 
are designed to be laid deeper than is normally required to ensure 
that subsequent erosion and, for example, grading of streets for 
paving, do not expose tnem. This situation has obviously increased 
costs over those normally encour.tered in similar projects. 

Insufficient or inadequat~ planning has also played a role in 
increasing project costs. As examples, it is clear in retrospect 
that insufficient subsurface investigation was undertaken prior to 
fina.L project design. Th~s led to significant underestimation of 
the quantities of rock excavation which the project wcmld require. 
A number of quantities in addition to rock excavation were originally 
underestimated. These prominently include special bedding materials, 
cement, and reinforcing steel. In addition to its effects in increasing 
costs by increasing quantities, underestimation of various aspects of 
the project by the engineer, particularly of rock excavation, clearly 
led to "unbalanced bidding" by the contractor, which resulted in 
"built-in" higher costs from the start of the project construction. 
Inadequate planning and supervision caused the addition to the project 
of activities not originally planned, particularly the installation 
of secondary water lines (which were originally planned for NWSA's own 
work force and account) and the handling by the Contractor of Contract 
A materials and made necessary the ordering of more materials than 
had originally been planned. Inadequate engineering supervision, 
and errors in design calculations and quantity surveys, have allowed 
the continuation of a number of uneconomic practices, including 
contractor billings for rock excavation and for select backfill that 
appear to be higher tnan justified under the terms of the contract. 
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The overall high inflation rate prevailing throughout the world 
has obviousl:r played a maj:)r part b i:lcreasi:lg pr:)ject costs. As 
a r-es'..:.lt af this phe:!o:r.eno!"'., all prcj-=c-: cos:s r.av-e bee:: s'.lcject-ed 
to sharply '.:r-ward press'..!!'es. :\!:ile a provis::"or. was rr.a.de for 3..'i 

i::crease i~ :illing of 15 perc-e::t oy t~e co::~r9.c:~r for all wcrk 
co~ple:ed ar.d certified a.f:er April 15, 1980, a~d while ~o exact 
account~ng itl available, it is probable that the comractor' s 
actual costs for ffiaterials ar.d labor during implementation have 
~ceeded tnis rate, thus putting pressure on the contractor to recoup 
his losses in negotiations. There have also been in some instances 
significant lags in payments du tne convractor, which have undoubtedly 
also placed additional significa~t financial pressure on the contractor 
particularly in view of the higL interest rates prevailing during the 
period -- and consequently have produced further incentives to attempt 
to recoup losses. 

b. AID-Supported Project Elements 

Major cost increases have occurred in both of the 
significant AID-supported elements of the project, engineering 
supervisory services and certain U.S. source and origin equipment 
for Contract B. The estimate for engineering services has increased 
from about $4.6 million to about $8.8 million; that for tne AID-financed 
equipment from $3.2 million to about $4.4 million. 

The increases in the cost of the AID-financed equipment can be 
Aid to two primary causes: design changes and inflation, in the 
rough proportions of 40 percent to 60 percent. By design changes 
is meant substitutions in the originai eqUipment specifications and 
quantities as a result of reconsideration of project requirements. 
The final cost of the AID-financed equipment is part of the ongoing 
negotiations between the engineer (H&S) and tne contractor (HSPL) 
directed by NWSA at the donors conference with the aim of achieving 
a final project cost. H&S has committed itself to providing AID 
with a written explanation of how the cost for each item was arrived 
at after the negotiations are completed to establish the reasonableness 
of the establisned costs. (See Annex G for prices of the AID-financed 
equipment as agreed between HSPL and H&S.) Similarly, in broad terms 
the additional costs of the AID-financed engineering services to the 
project can be broken down into two components, inflation and 
additional design (and redesign). AID-financed engineering services 
are being provided under a standard cost-plus -fixed fee contract, 
under which all cost increases caused by inflation are passed on 
by the firm to the client (and financing agency). 

The·re have also been a number of significant instances of 
addit10nal design work which have added to the costs of the con~ract. 
First, the proj ect was tendered on a "pre-final design" ba.sis, within 
a concept that further, supposedly minor, design changes would be 
required as the proj ect was implemented. The amount of such additional 
des1gn work has been greater than originally ant1cipated. There have 
also been a number of instances in which original designs have proven 
faulty, thus necessitating redesign that might have been avoided 
(to be fair to the engineer, some of this redesign ~~R caused by the 
fact that in an effort to save money he was mandated in many instances 
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to use raw design data provided by another firm. Additional 
design has also been required as a result of the factors of 
rapid population growth and rapidly changing topography, 
as discussed in Section I. D. 2. (Also, in some instances the 
two non-AID outside donors have insisted on certain design 
changes in facilities to make them eligible for their 
financing.) Finally, H&S has been mandated by NWSA to perform 
a number of unanticipated tasks outside the realm of design, 
mostly matters pertaining to preparations for the donors 
conference, such as revising (and repricing) the bill of 
quantities -- which has required significant amounts of time 
and establishing the reasonableness of the costs of the AID­
financed equipment under Contract B. 
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II. PF.:'J::CT DE:SCRIPTI');-; 

A. ?ro.ject 'Joal a!".d Purpose (logical Fra"l1e~o[ork) 

:;:'~'= p~o.~-=:-: :;c3.l a!:'} p· .. ~!'?cs= r-=l".s.i:--. C!3.2:":'~2.:"," ·.~=--.:::e.!"'.€-:-i :"'~o:-:-. ~::03~ 
: ~ -:~-= or:":;i~.~ ?r'c·.~-=:~ ?s.;:er, 9.S set O~l-t:. :..:-. :~-= :c~:"C'a: :"'r~"":".2·,·;cr:r. 
! .J:.::-:x = ~. .....\ . .:. ~o::.l 5.2 2-:9.:~j t!::!''2 .,.,as 9..5 .:-'c:'l,:'~·s: ",:0) :'::-.;:·rov-= 
9-=rso:-.3.: r .. -=s.l:h 90:-.:' -e:-.:t:"ro:-:.:e:-.tal sa::itar:i' ,~o=-.. i:'~:'o~ .. s i::. Ta:"z, ·:e~.~:-., 
by r-::!".ovatir:g ar.d expa~di~5 the Ker.!",edj· >lu.:'1icipal ftlater and Sew~rage 
S:rstem." The purpose Tllas "to cor.str'J.ct a fi::anciall:r viatle 'Tater 
a.::d se'llerage syste:n that supplied adequate service to cU3to:r.ers." 
Silnilarly, the project O'.ltputs and inputs remain basicall'r as stated 
ir. the origir.al logical fra~ework. Of course, since the original log 
frame was completed, the magr.itude of both inputs ar.d possible outputs 
has changed as a result of a number of factors at work during actual 
project L"l1plementation. On the input side, the magnitude of the 
resources has increased substantially, from an overall estimate for the 
project of about $65 million, to or.e currently in the range of $100 
million. On the output side, while no exact percentages can be estimated 
at this time, if current population growth trends in Taiz continue, it is 
doubtful that, as indicated in the original log fra"l1e, as a result of the 
project 90 percent of the population will be connected to the water system 
and 70 percent to the sewerage system in 1990. Given current growth rates, 
a more accurate pre~iction probably would be that completion of the present 
work will allow such percentages of connections in 1985 or so. . . 

(~~SA recognizes that more rapid than expected growth is quickly threaten­
ing to make obsolete the original estimates on which project design was 
based and they are already tentatively thir.king about a follow-on to the 
preser.t project.) The log frame contained in Ar.nex I of the present 
paper has been updated to reflect the situation at the tL~e of writing 
this paper as accurately as possible. 

B. Description of Project Facilities 

The basic facilities to be provided under the project have remained 
essentially unchanged since the original conception. For a description 
of these facilities, see Section VII of the original Project Paper. 
Some expansion of the description found there is in order, however, to 
update the description of the final project as currently envisioned. 
(For an overview of major project facilities, see Figure 4. Figures 
2 and 3 provide an overview of the extent of project ~ater distribution 
and sewerage facilities in Taiz.) 

Emphasis should be placed on the fact that all project facilities 
have, been designed to minimize operation and maintenance costs, partic­
ularly the costs of energy to operate the system. Given the very billy 
topography of Taiz, it was impossible to avoid lifting water to vari­
ous storage locations in order to provide full pressure throughout the 
most of the service area. For reasons of economy, however, the sewerage 
system has been designed to such a manner that all sewage is' moved by 
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FIGURE 2 

:-1..l.P SH~WnrG EXT2-iT AND STATTJS OF 

I:'; I'IE CITY :)F I .. HZ 

FIGURE 3 

MAP SHOWmG EXTENT AND STATUS OF 
SEWERAGE CONSTRUCTION 

IN THE CITY OF TAIZ 

(The above two maps are hereby incorporated in this paper by reference. 
Both maps are on file in NE/PD.) 



FIGURE 4 -19-
r,!AP OF ~lAJOR PROJECT FACILITIES 

.li nai:la Tr9..!:s::iss :0:: .· .. a.:r .. .- - -

Low Head Sewer Outfall ___ 0_ 

Taiz City Li:nits (Approx.) •• o •• • 

<"\. Sewage 

<\:)l.JTreatment 

~ Ponds 

'\ 
• 
\ 
• , 
• 

.' \ 

I 

\ 
\ , 

..cu Haima 
Well Field 

I Mikbaba 
~~ell Field 

" " b Control Tank 

I 
\ 

" , 
a 
\. 

" 9 Blow Off Pond 
Chlorination, Al Haima 

Station [J Powe 
'~ta • 

• 

Source: H&S 

.' • 

• 
I 
e 

QGrit Chamber 

• \ 
• I. '-. 

"

e/... _.~.' •••.• . ... e. 
•• - TAIZ ~ 

e .' ..... ". .. e. • 
e •• 

-Jabal. 
Sabir 

• 

• e 
• • ., 

• e • 

Approximate Scale - 1:130,000 

ADEN 

ROAD 



fiJ]ll@fX1®~D[R~m@ [r:,'l0~~ rn~@'if 
~\ W /]afWJill~m ®@fPW 

-20-

gravity; there are no provisions for p~~ping sewage. 

?ro~ th~ o~set, ~t was recog~~zei ~hat t~e h~ll~ ~at~re of t~e 

sewera~-= 3-::!'·::'·~e, e"r~:: withir. ~r.e ~or=:9.11? ... ef:r:~1 prc.:-2::t s,=r~ric~ 

are9.s. :~';'s, :o!" "to:h "Ils.ter ~.:. s~T,.;-:r9.€e s-=rvi ~-=s, tner'2 ar-= .3-="/"-=r9.1 
pOfr..:.la:ei 9.re3.5 T.vit~:'r. t~e proj:2t cou!:dar:'es Tllflic!1 ar:: no': p:r-o,,:'j~d 

wi~h service. The r.~~ber of areas without water services is s~aller 
than that without sewerage service, because of the relatively lower 
cost of s~a.ll diameter water mains (which on the average are" not only 
smaller than sewer lines but also can be laid at much shallower depths 
than gravity flow seTtlers require) and the fact that ade~:.late pressures 
in feeder mains eliminate the need for pumping facilities -- and thus 
ener~J costs -- to get water to certain higher elevations. While many 
marginal areas at higher elevations have thus beel~ ~~()vided ··tlith water 
service under the project design, most marginal areas for sewerage 
service, lying at lower elevations, have not been provided with service 
principally because lifting sewage from low-lying areas into the gravity 
system is more expensive in ter~s of both construction and operation 
than those for lifting water. The relatively high costs of laying the 
generallJ larger and deeper sewer pipes h~s also precluded sewerage serv­
ice to areas with few and widely separatf consumers (although some of 
these areas were also excluded from water service for similar reasons of 
economy). It wa!'l judger. "'~at until further deve" '.'pment and consequent 
population densi~f warr~.· assumption of fairly heavy cost increases, 
continued limited use of cess pits in areas economically marginal for 
sewerage services is within the acceptable lL~its of s~'itation. The 
possibility of contamination from cess pits in sparsely populated areas 
is ger.erally negligible, even if water service is pro~ided to such areas. 

At the time of writing the original Project Paper, there was some 
~uestior. as to whether sewage treatnent would be provided by trickling 
filtration or by oxide.tion ponds. Ir. keeping with the emphasis on 
minimizing costs, the final decision was for treatment ponds. A 7.2 
kilometre low head sewer outfall transports the sewage through a de­
gritting chamber and a blowoff pond to the ponds northwest of the city 
in a location where soil permeability is low. The ponds, occupying a 
total area of about 34 hectares, will provide anerobi"c and aerobic 
treatment of the sewage, producing and effluent expected to be . 
suitable for crop irrigation. 

Although the basic project concept and facilities have 
unchanged, there have been a number of significant changes 
project design during implementation for various reasons. 
ing three are the most important among these changes. 

remained 
made in 
The follow-

1. As a result of strong pressures from the general public, rein­
forced by consequent pressure from Provincial Governor, NWSA has 
acquiesced in the addition of both water and sewer lines within the 
project service areas. The areas where additional water and sewer 
lines have been authorized are generally those which have experienced 
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si~::in-::a.::t pos;u.lat:'o:: gro'llth after origir.al :iesi~r.. a:'.d ter.dering, 
particularly along :r.a:'r.. roais. (To date, :~SA has success!'1.A.lly 
resisted publi-:: de~a.::is for aiditio::al water a::d sewerage services 
:.:: 9.res.s o'1~2i:le :n-e :'or~:a2. pro.~~ct ser"i:'C-2 cc'.;.:::i?.r:-::s.) 

:~a~:1:'::"-=2 :0 ?21o~.; ;,owL7.;t::--.€ 0~ ",'le.'ter i'.:.ri~:~ o·.::~€-=3 0:-' ;:"~~:2.:':' po ... ·t-:r. 
:it, l:as =-_o~.; : "2e:-.. ~-:::'-=r:-:,.':'!'".-='i :-:co!r~ ~:-"'~ a::r:ou~~-=j ,;19: .. 2 :"'or i~cr-:-9.s:r.g 

p'.lolic power to theTaiz area that adequate p1.A.blic power '\vill !'lot be 
availacle to the wellfield area for at least 2 years after project 
start''':';;. Thus, the "e:nerge::cy" ger.eratior. facilities will have to 
serve as the prime source of power during this period. 

-' . Gravity pressure water ser'rice via a storage tar_It has been 
eliminated from one of the proposed service zones (Zone VI) because 
of the small population to be served. In lieu of the tank service, 
a hydropr.eumatic pump syste~ will be installed to provide water to 
this service zone. 

As indicated, a number of other, less important ch~~ges have been 
made in project design. A catolog of those changes with significant 
cost L~plicatior..s is briefly discussed or. pages 3 and 4 of ft~r..ex E.4. 

C. Project Training Plans 

Since its inception, the project has had a modest amount of AID 
money ($200,000) earmarked for operations and maintenance training 
for the Taiz Branch personnel who will assume responsibility for project 
facilities upon their completion. While detailed plans for this train­
ir.g, scheduled to start in ;'lay 1982, have not been finalized, it is 
foreseer. that it 'Hill involve rather routine 0&,\1 trair.:'r.g, ir.volvir.g 
so:ne theoretical 'Hork, but mostly "ha::ds-on" 'Hork and. practice on the 
act'...lal pro.ject facilities. It is alltici;ated that the req'.lired train­
ing services could be provided easily by American fins already active 
in Yemen. 

As an adjunct to the formal O&M training planned under the project, 
during the ongoing negotiations between NWSA and H&S for an amendment 
to H&S's contract for services through completion of the project, the 
Mission has been insisting that H&S increase its training activities 
for Yemen personnel under the contract, and H&S has indicated that it 
will do so. (While such activities might add marginally to the cost 
of the H&S contract, savings being effected during the amendment nego­
tiations -- particularly in the ~ea of home office -- U.S. -- salary 
costs are expected to compensate ~argely for any such increases.) 
There is a reasonable chance that at least some of the Yemeni personnel 
so trained by H&S will be available to NWSA after project completion. 

D. Project Finances 

1. Overall Proj ect Financial Requirements 

At the time of preparation of this Project Paper, the engineer, 
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H~S, ar.d the contractor, HSPL, are still far apart or. est~~ates for 
total pro~ect costs. H&S's latest esti=.ate is $100.9 ~illion while 
;:~?L's :s $11-:,7 :r.,illion .. 4.5 iiSCUSSE:'i -:=arl:er i: .. 2-:ctior .. I.L.~~ 
c.. ·r ..... • .... · .... - _ .. ~ ... ~ ... al- .... ~..,.::. ·11' "''\'''\ ., .,' 
.:~O ... ':'IJ:::.:.·, ;:-.00:::;'" 0:. .. n~~ .'.O~>J .; ... r .. ::: __ :O!"l ::.:.!:.::o!"-:r .. :~ ':'2 ~:-.. cc:" • ....,:.::-.. -
g~!:ci~s (.~ll. 5 :1::11:.0 .... \ ~ ;!"" th~ ~-=:1:ai!"' .. :::€ d:':f-=r-=: .. :~ 0:' e.:C1.:t 
.1,~.5 ~.:'2..1:'o:--.~ a'CO·'.lt ~~.5 ::l:'lliO!1 co:-.. sists of ~o~.:':':-.. ·J.:"=-.. ~ .i:'ff-=~c=:-::-:-s 
ir: :he esti.'llate of t:le costs of the basic cor:structior. cor:tracts 
(tr..&3: $71.2 :nillior.; f.E?L: $74.6 million) a.r:d the re:nai:1ir.g $1.0 
million cO:1sists of a iifferer.ce in esti:nates for house water co~­
nections (H&S: $1.0 million; HSPL: $1.9 million). (See page 3 of 
Annex F.) 

For the purpose of this paper, the Project Co~~ittee chooses to 
utilize the H&S figures, instead of the HSPL figures, as a basis for 
projecting final project costs. This is essentially because we feel 
that HSPL has an obvious interest in pushing its estimates for contin­
gencies to an upper limit. We, therefore, believe that the H&S 
contingency estimate will ultimately prove more reasonable than that 
of HSPL. We also use the H&S estimate for the cost of the three basic 
contracts because there is a orovision in the basic cor.tracts which 
allows the engineer, H&S (on behalf of the client, ~~SA) to set the 
price to the contractor in those cases where agreement cannot be 
reached (this provision also allows the contractor to take the matter 
to arbitration after the job is completed if he is still unhappy with 
the result at that time). Because the H&S contingency allowance was 
based only on the basic contracts, in the USAID estimate we are 
increasing conti:1gency somewhat to provide for an across-the-board 
amount of 10 percent of the project cost. Thus, our final estL~ate 
for the project is as follows: 

TABLE II-l 
USAID ESTIMATE OF FINAL PROJECT COSTS 

ITEM 

Three basic contracts (H&S estimate) 
House water service connections (H&S) 
Other costs (see Section I.D.2 above) 

Subtotal -- basic project cost 

Congingency (H&S) 
Additional contingency (USAID) 
Interest through 01/81 
Currency fluctuations 

Total estimated project costs 

AMOUNT 
($ MILLIONS) 

$ 71.202 
1.000 

21.136 
$ 93.338 

6.000 
3.334 
0.814 
0.785 

$104.271 
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Current pro~ec: finar.c:al co~~it~ents (assuming authorization of the 
AID lo~.) are as follows: 

Saudi F'.lr.d 
Abu ~hab i :und 
AID 
YA.q',} 

:'otal 

T.-BI.~ II - 2 

.~~.~·')r~~:T 

.. ~ :·:!I.:.r :'::2 ~ 

$29.351 
9.241 

15.000 
35.556 

.$39.645 

Thus, utilizing our estimates for total project costs, there is currently 
an uncovered amo~~t of about $15 million. (To the extent that AID has 
indicated that we will only provide fin~~cing to cover those aspects of 
the project to which we had earlier committed ourselves, the AID "com-
mi tment" of $15 millicm in the above table is high because it now appears 
ur~ikely that the full additional $5 ~illion in the proposed loan will 
be required to co:nplete AID financing - although the :;1iss ion believes it 
is wise to hold ~he additional ~~ount as contingency.) This accords very 
closely with th~ amount estimated by H&S, using a slightly different 
basis, as follows (see Annex F): 

TABLE II-3 
H&S ESTIMATE OF FINAL PROJECT COSTS 

(Al'v!OUNTS IN $ MILLIONS) 

Contributor 

Saudi Fund 
Abu Dhabi Fund 
AID 
YARG 

Total 

Present 
"Cor.unit:r.ent" 

$20.834 
9.241 

12.255 
33.557 

$75.887 

Esti:nate of 
Final Required 

Com:ni tment 

$ 32.602 
15.394 
13.778 
3 .163 

100.937 

Uncovered 
Amour:t 

$11.768 
6.153 
1.523 
5.607 

$25.051 

The H&S estimated "final required commitment" above is about $3 mil­
lion lower than the USAID estimate of final project costs (see Table II-I) 
because it does not contain the "additional contingency" which has been 
included in the USAID figures. The H&S "uncovered amount" is about $10 
million higher than the USAID estimate essentially because H&S shows the 
Saudi Fund as "committed" to only $20.8 million worth of project facili­
ties. The actual current situation with regard to the Saudi Fund contribu­
tion is that the fund is committed to NWSA for the amount of $29.8 million 
(via a signed loan agreement in the amount of Saudi Rials 100,000,000). 
At the present time, however, only $20.8 million of the SF $29.8 million 
commitment has been designated for financing specific project facilities. 
In addition to the question of increasing the overall SF commitment, the 

~~@IlUi1rt11llBl1lmJ lFOO@IltJ mrn@lr 
ill\YJron~rn~~ ®@IPW 
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ongoi:-.g :;.egotiatio:ls betwee:l ~JWSA and the SF include desig::ating 
specific project activi~ies for the a~ount of about $9 million Nhich 
has not yet been so assigned. 

I:: pre':io'.l£ discus s ior:s with the r.on-AE 10nors, ~he 'f,ol.?:} ::a.s bee:: 
;rcf'os:,::~ :::a: its o"r-:ra2.1 co:r:.:,:it::~!:t to ::~-= pro.j~'2t C~ r~i'1~~1 2t:·:::~­
~o/hat. :"~2.~:J has t~-= feel::--.€ fro:r: ottr c.:'s,~~J.ss :'O!:S tha": a.s -:~-= C'~~~O::1e 

-:0 t~e ~·~re:-.. t ~.-=€O~:'s.t5..or.s "T.:!:e 2a"..:,ji r..i . .!:o·~~ I,~ac:. :'It!'"'_::'S ~.,:'ll .;·rocs.­
bl.:r d.ecii-: ·:e:~tl-=-=r. the:y~selv'es to ~rov:".i-:: fi!'"'.e.~ci::.g to cover ~he c~~~­

rent esti=.ated project shortfall of $15 million, providi::g that the 
Y~3G agrees co hold to its present commitment of about $35 million. 
(A reco~~e::ded condition precedent to the AID loan is evidence of 
sufficient overall financial resources to complete the project as 
envisioned -- see Section IV.E.l below.) 

2. Proposed AID Contribution 

Based on the best available information at the time of writing 
this paper, the overall AID contribution to the project will be 
$13,686,019. This estimate is based on tentative figures for the two 
major AID-financed components of $4,353,804 for the U.S. source and 
origin equipment and $8,772,215 for the final cost of H&S services. 
The first figure is the estL~ated amount for equipment which was agreed 
between H&S and HSPL, with an additional $30,000 estimated for marine 
insurance. The second figure is the current H&S estimate for the final 
cost of their contract to provide engineering services, as proposed in 
their draft of ft~endment No.5 to provid~ services through completion 
of construction and closeout. (Neither figure at this time has been 
given final approval by ~~SA or AID.) Based on these figures, the 
estimate for total AID funding is as follows: 

Tll.BLE II-4 
ESTI~A.ATED AID PROJ~CT CONTRIBUTION 

Item 

Engineering Services (H&S) 
U.S. Equipment 
Well Drilling 
O&M Training 
Contingency 

Totals 

Originl3.l 
Estimate/ 

Commitment 

$ 4,600,000 
3,212,911* 

700,000 
200,000 

1,287,089 
$10,000,000 

Current 
Estimate 

*Differs from some previous estimates because this figure included about 
$2?O1000 for installation of equipment, which is no longer under consid­
eration for AID-financing. This installation will now be financed by 
YARG. 

[fjJu©rn@~nl1RnrnrID fFOO®fID rnrn@tr 
[jJwmUu.~rnrJ,~ @®fPW 
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:"'o~ S~~~91-/:.~.€ ~·;a:-2r :0 ::.~z ,:~:.i~!' :~ .. ~ 
o~ th~ S~t~5 for :te ~~~ we:!~~e!i! a~j 

~he ie5~g~ of ~~e Sy5~~~ to tra~5~~~ th~ ~at~r to ~he c~ty a~i stor~ it 
there for distribution, arE: con.si:iered teci1!1ical1:J good. All well 
drilli:-.g ·,.;as cO!!lplete:i by late 1979. The tests conJuci:e: 0:-. the wells 
after .:rilli~g yielded very satisfactory results; all e·{i::'~ ... ce indicates 
that the well fields developed ~~der the project will be sources of high­
qual: "q replen:shable water for Taiz for many years to come. No excep­
t:o~al design problems were ~ncou!1tere:i in the trru:smission and water 
storage system ar.d all aspects are considered to be technically sound. 
The water distribution system being constructed unner the project, 
incl'.1:iir..g the ir..divid'.lal house connections, is standarCi..i no technicel. 
proble~s have been encountered to date with this system ar.d none are 
expected. 

2. Sewerage ar.d Sewage Treat:ne!".t Facilities. The SeTllel'age system 
being installed in Taiz is also judged to be techr..icallj· sou::d. In all 
cases, sL~plicity of operation and maintenance was stressed. Thus, all 
sewage is transported by gravity; no pumping is involved. In addition, 
the sewerage system existing in the central part of town was incorporated 
into the new system to the maximum extent possible (the existing central 
system is judged to be adequate for service at least until 1990). 

The sewage treatment system utilizing oxidation ponds some 7 
kilometres fro!!l Taiz is well sui ted technically to the proj ect 's requ5.re­
ments. Taiz' cli~ate is war~ e!1ough to allow the ef~ective operation of 
oxida~ior. for.ds and these will present the fe\'o'est problems with regard 
to toth operatior. ar.d rr.aintenar.::e. The soils at the site of the ponds 
have a very low permeability, thus ensuring to a high degree against 
seepage of untreated sewage below the surface. The site is sufficient­
l:r removed from significant habitation to ensure aginst odor pollution 
during those periods of the year when the treatment process will not be 
operating at full effectiveness. 

3. Capability of Construction Contractor. All evidence to date 
indicates that the c..:mstruction contractor, Hanab-Stevin Pipelines 
(who are also providing the bulk of the supplies to the project), 
is fully competent tecID1ically and adequately staffed to perform the 
contract. In general, the contractor's work to date has been of a 
high standard, fully meeting international requirements and the speci­
fications of the contract. 
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4. Capability of Supervisory Engineer. A balanced assessment 
of H&S' s performance must take into aCl:ount a number of inhibiting 
factors in the environment in Yemr.. including a reluctance of 
the client, ~nvSA, to ~rovide H&S with full authority to carry 
out its mandate; the fac~ that many of the project's design 
problems had to be undertaken without slli:icient information, 
particularly with regard to soil conditions; the situation 
that the strategy of proceeding to contract tendering without 
full final design caused higher-than-normal levels of conflict 
between the engineer and the contractor~ and the fact that, fairly 
or unfairly, Yemen often is not perceived as a desirable working 
locale, which caused some recruitment problems for the firm. 

As a general rule, H&S has performed better at the task of 
superv1s1ng construction than at its other major task, that of 
design. At the time of project paper preparation, most of the 
design work on the project -- including required additional 
design and redesign -- hcs been completed~ the preponderence of the work 
rema~ing involves construction supervision. In addition, based or. its 
own assessment of H&S's perfo~ance and the reJults of the AID team's 
study of that performance conducted in October 1980 (see Pxmex D), NWSA 
is insisting on a number of changes in H&S's personnel at Taiz prior to 
coming to final agreement on the am-:ndment to H&S' s contract requ.ired 
to provide for the firm's services through the end of the project con­
str~ction. (These persor~el ch~es mostly invol~e particular people; 
significant Ch&lges in personnel strength are not beL~g contemplated.) 
USAID has been following negotiations on the proposed final amendment 
to H&S' s contract closely, particularly with regard to perso_mel ma.tters, 
e::d have L"lfor:::led both NWSA and ::'&S that . .un does !lot ir..tend to approve 
the upcoming contract ~endment ur~ess it is convinced that H&S's person­
nel on site at Taiz have both the capability and the authority to com­
plete their work on the project in a satisfactory manner. (Contractual 
arrangements for supervisory engineering se~lices through the end of the 
project which are acceptable to AID is a recommended condition precedent 

. for the proposed loan -- see Section IV.E.l.) 

B. Administrative Feasibility 

Chief administrative responsibility rests with NWSA, whose staff 
is on the whole capable (although spread extremely thin). Although 
relations between NWSA and the contractor (HSPL) and engineer (H&S) 
have been strained at times in the past, as discussed above (see 
Section I.D.l), the ~lission believes that the recent donors conference 
has spawned an era of better cooperation among all parties. Assuming 
successful conclusion of the ongoing negotiations over project costs 
and further financial commitments by the two non-AID donors (the pros­
pects of both of which are judged to be good), this spirit should be 

llil~©rn®~n~[}!{]~@ ~OO®~ m~~1f 
m WI r!.\.r~n,[l\[f)f!n: ([::f)i:Y'J/ 
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:naintai::ed ani the admir.istrati ve problems of the pro~ ect through 
completion should be reduced correspondingl::. At the :·lission' s 
ir..i~iati·/e, it ' .... as agreed at ~he do!",ors co!".f-:re::ce tr.at represe::t­
at;:.. .. ~ .. ,-=.: of :.11 co!:ors =.:-.1 :-:t7SP .. ~,;o·.11d. co~"r.::~.e e. 1':-.:.:":".:- ic~or3 co~f­
-:-r"-:-::C-2" at af~ro:{i.!~a:.-=lJ· ~-::-.o::-:~:~ i!-.:-=r"ra2.'s:o ! .. =: .. t:'~· . .; 9ro~-=~: 
r:'l"o~r~.ss a::~ pro"ol-::r...s thro';.€!: co:::p:!..2tior.; thi3 5=!o:.:.lj 'i::;"'!:ve to 
=.s..:"=--.:a.:~1> tho:: 3~ir:t 0:-' 2oop-=;rat:.o:: ijr::'cr: ~vol"r-=i :"'l"'o:-:-~ :.!"'~-:: d.o:-.ors 
cor:fel"~:"' .. c~. It is the :'·::'3S:'0::' 5 o'rerall ~'..A.:ig:nt:!'".-;: :h9.t ai~i!:istra-
tive capability will be adequate to complete the project as envisioned. 

C. Financial Analysis 

Unfortunately, the extrerr.ely large cost increases which the project 
has enco~~tered render previous financial analyses, such as that com­
pleted by Deloitte/Haskins and Sells in 1979, or that included in the 
original Project Paper, not very useful as guides to probable future 
financial requirements. This is because, as an example, in its"worst 
case" analysis, D/H&S assumed a 25 perce~t increase in project costs 
above the t:len-estL~ated $53 million, raising project costs to $67 
million, while currer..t estL~ates are in the r~~ge of $100 million, which 
is a 150 perce::t increase even over D/H&~' s "worst case" as S1J.T,pt ion • 
Completion of a new financial analysis, under present conditions of 
greatly increased costs and as-yet-undeter.nined new financing arrange­
ments, would require staff resources and ti:ne '..rhich simply are not 
available in the Mission. 

It can be noted that the need for a comprehensive review of future 
financial requirements of NWSA as a whole (which would have to be built 
up from comprehensive studies of the financial requirements of each of 
the br~~ches) is recognized by NWSA and the major donors as the one 
aspect of ?~tiSA' s management and pl~~ning 'tlhich probably has been most 
::eglected. The :~issior. understands that the IBRD has been reviewing 
the requirements in this area for some time with a view toward the 
possibility of mounting in the near future a comprehensive financial 
analysis of NWSA, including a ffia~or study to provide recommended tariffs 
through the foreseeable future (probably the next decade). (Such an 
analysis will be complicated by NWSA' preference for political reasons 
to levy a uniform tariff rate for water and sewerage services in all of 
the cities it servesJ One possible vehicle for such a study is a pro­
posed cooperative agreement between NWSA and the Washington Suburban 
Sanitary Commission (being fostered by the IBRD) which, the Mission 
understands, would make specific reference to the possibility of provid­
ing assistance from the WSSC to NWSA on financial analysis, rate studies, 
analysis of costs, etc. 

At the present time, NWSA has varying tariff schedules. It charges 
customers in Sanaa 5 Yemeni Rial (YR) ($1 = YR 4.55) per cubic metre of 
water for the first 10 cubic metres and YR 10 per cubic metre for all 
consumption above 10 metres. Elsewhere (i.e., in Taiz and Hodeida) it 
charges a flat rate of YR 5 per cubic metre. (Since none of the sewerage 
systems are yet in operation, none of the systems is yet required to 
cover the costs of sewerage se~ice.) 

http:o.._=-.or
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For the year e=:ding June 30, 19.:30, NHSA as a whole made a small 
operating profit. A~on6 the t~ee operating br~ches, however, only 
P.Od02:',:la :tEde a profit -- both Sa=:aa er.j Taiz E:;(perie;,,·~ed. 10S2-::2. Tl:e 
Ta.iz loss ",;as '.;o:::;;ars.:.i"::::lj" ;;::::all -- 9.:::-0''';';; ":~ ~2:',:CO 0:: r,=";,,::-,,'':'~2 c:' 
a'cout Y?. 7.3 :r.illior.. ':ihe loss for FY 30 fer tc.e i:aiz 5ra:""d: ",,0-.;,1:' 
hC:~/-= ":)~~!~ a prof'i~ -::xC-:f1t for a rec-=!"'.-: c!1.9.r.€-= :.~~. ::1·;2 . .1 .. ' oS reg·.~l:3.~:'or...3 

re"~' .. <irir:5 a much larger set asi'ie from re'l'::;,,:.les thar. :~ad. pre"iio\.~sl:: 
been in effect for provision for end of service ber.efits for e~ployees. 
It should be also kept in mir.d that prior to the inauguration of the 
new project facilities, the Taiz Branch has a cap on the mount of water 
available for II sale ll 

-- thus, if more water had been potentially avail­
able, the Taiz Branch undoubtedly would have be~n able to make a signifi­
cantly higher return in recent years because it would have been faced 
with relatively z:nall increases in direct costs to produce the additional 
water. On the other hand, it must be noted that the Branch only just 
broke even in FY 80 despite the fact that between FY 78 and FY 80 the 
price of municipal water in Taiz increased constantly from YR 2 to YR 5 
per cubic metre. In other words, these rather rapid increases were neces­
sary just to break even in a situation of extremely low amortization 
(depreciat:i.on) costs. (See Tables III-l and III-2, respectively, for the 
unaudited financial results of r;WSA as a whole for 1960 and the Taiz 
Branch for FYs 79 and 80.) 

None of the above has any real bearing on the situation which will 
obtain in the Taiz Branch and NWSA when the new project facilities in 
all three branches are put into operation within the next 3 years, thus 
increasing both operations and maintenance costs and amortization costs 
significantly. While we admittedly have no rigorous support for our 
opinion, the Mission suspects that the most likely conclusion of a 
thorough analysis of the Taiz Branch's financial requirements after com­
pletion of project facilities would be that the branch will require sig­
nificant subsidies for at least the first 10 years after startup, because 
the rates which would be required to cover all costs (even without con­
sideration of a return on net assets) would be so high that they could 
not be levied for political reasons (and they would be beyond the means 
of most citizens as a practical matter). 

(This conclusion is probably true for the other branches as well.) 
The Mission will continue to monitor the situation with regard to finan­
cial prOjections for NWSA (and the Taiz Branch) closely and will keep 
Am/W inf'ormed of any plans for financial analyses, rate studies, etc., 
and of any results when available. 

In view of the Mission's opinion of the likely financial situation 
facing the Taiz Branch after completion of project facilities, the 
Project Committee is recommending as a condition precedent to the AID 
loan a signed reloan agreement between the YARG and NWSA which provides 
the proceeds of the AID lo~ to NWSA for agreed project purposes on 
terms no less favorable than those of the Am loan to the YARG -- see 
Section IV.E.2 below. 



'fA III"': II I-I 
Natiollal Water ,u,,\ :lcwcrage Authority 

Consolidated :;tlltclllcllt uf lIevellue and Expenses 
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Source: HWSA 

lIeadqllurlt:rs 

-0-
1'~11'Ii,O 
423.91;0 

56,j()~ 

4,2811, 'nl 
1,121, 

61,108 
-0-

86,12'1 
8', ;127 

153,3'1" 
-0-
-0-

559,224 
338,1195 
2)'/

1
1,08 

5,862,833 

(1 ,08'1 ,'(75) 

4,795,058 
(IJ 1351 ,(~)8) 

Taiz Ifodt:1da 
8ranch llrancb 

'1,1'2'/,610 7,992,36,) 
363 1YB5 1J2..h§11 

7,791,595 If,lii 5 ,982 

1,,166,652 2,542,933 
-0- 2,881,399 

1,215.227 58,832 
56,358 20,/,18 

318,0119 130,236 
43,Yll 22;/IIB 

131,679 36,611 
-0- 100,800 
-0- -0-

1,1l9.9'J6 396,0~2 
161,,633 183,(0) 
536 1'17'1 1J7512~9 

'/,753,282 6,81IB,2~ 

3621229 16513112 

8,115,511 '1,013,61,1 

( 3231916) I1IJ0213111 

:l,ma 'Il 8r,u,l'iIt!s 
llrlllleh "0 lu 1 

10,'(1'( ,1,,(1, 26, n'1.1153 
96 000 111331598 

10.813:4'(Ii 2'/,021,051 

3;155,312 10 , 1,61, , 8~H 
1 ;/01,125 I, ,582 ,524 

231,182 1,505,21,1 
3;100 80,1J'l6 

1"/6.801, 625,089 
81,101, 11'7,763 
39,010 20'1,302 
10;/83 111 ,583 

329,301 329,301 
769,1'59 2,285.50'1 
225,620 567,282 

3/163,118 IJ ,'1'15 1 I 51J 

1l,086,~l8 25,bH2,1l9 

560,201i ) .08'1. '('15 

1l,L ,j;/22 ~6,'/6Y,89I, 

~2118) 

'r"tu I,; 

cL,I3'I ,"', ~ 
1 iO"( ,a.I,B 

2'1,i.1,')~t'i I 

~(" iO.' 
11';III'J,Il,JI I, ,?/I'i ,,,,,II 
l,~U~.I"'J 

til) ,11'1" 
','ll,:·lh 

oj 
2]~1 ,1"1') i',; 
300.",,'1 r.; 
III ,',II \ 
3:C") , 1111 ' , 

H 

2,8,,1, , 'I \I H , 
YII,'I·il 

I~ 

~Ol~~~.~ 

31 ,?~(), ',J1~' 

-0---_., --

31 ,5~lJJ'J ~:. 
(!.zJ~1 .... ~·_o:.l' 

~m -----

• N 
<0 • 

uu 
iii 

V1 

I 
i I I 

c:::7 
C') 
(J 
e 
3: 
I I I 
:2 

I 



-30- . 

TABLE III-2 

National Water and Sewerage Authority 

Comparative S.f;ate:nent of Eevenue a::d Exper. 
Taiz ·Branch 

For Year Ending June 30, 1980 

Increase or 
1278L79 1979L80 ~Decrease) .1 

REVENUES AND INCOME 
Water Sales 6,141,546 7,427,610 1,286,064 21 
Other Income 522 2984 363 2985 ~158z992) (30) 

TOTAL REVENUES 6,664,530 7,791,595 1,127,065 17 

OPERATING AND ADMINISTRATIVE EXPENSES 
Salaries & Allowances 3,421,236 4,166,652 745,416 22 
Fuel and Oil 899,649 1,215,227 315,578 35 
Chemicals 53,068 56,358 3,290 6 
Maintenance and Spares 421,100 318,049 (103,051) (24) 
Stationary, Printing & 26,390 43,911 17,521 66 

Other Office Expenses 
Employee Expense Allowance 83,884 1J1,679 47,795 57 
Provision for End of 318,878 1,119,996 801,118 182 

Service Benefits 
Other Expenses 137,208 164,633 (27,425) (20) 
Depreciation 305,461 536,777 231,316 76 
Headquarters Expense 347,697 362,229 14,532 4 

Allowance 
TOTAL EXPENSES 6,014,571 8,115,511 2,100,940 35 

NET REVENUE OR (LOSS) 649,959 (323,216 ) (273 z875) (150) 

Note: All amounts in Yemeni Rials ($1 = YR4.55) 

Source: NWSA 
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D. Economic .~alysis 

It is ge~erally accepted a~ong economists that ther~ is r.o satis­
:~actorJ :::-:t:-.od of pro'Tidir.g ce:-.efit/cost ar.al.:n:es foi..~ ;'lS.-:-:r a:.i .::e'll::rage 
,;:rO~-2:-tz, 2:':::;,1:: ~-=~a: .. ~.s~:: :t..-=!'-7. :...: :"',,0 ~'i-9..:," to ~·.~~!::if./ ~ro.~-=I:t ~-;: .. -=:"'::.3. 
It :'s pOS3 itle to pro·ri·j:: prox',i benefi -:s ir. the :~or:n of re·(::r.u.::,s to the 
of~rat':'=-.g 9.:~~:ho!."it:r e..r::i th.;:!"_ to 'J.2-: th-e2E "tr::=-.. ~.:-'it.3"' 9.r:j th~ ~!"'c.~-=,:: t s 
costs to .:a.lc'..L.ate al: "i!".terr:al rate of r:.:,,;ur~" for the f.ro.~ect, as ',Tas 
done in the original project paper (See Section VIII.E of that ?P;. 
The Project Cor.~'T.ittee finds such a calculation to be of limited. useful­
ness, however for t~o reasons: 

a. The crucial determir.ing factor as to whether or not the "IRR" 
so derived will be positive or negative is the level of revenues, and 
thus ~f service charges (or rates) which is assumed. ~aking realistic 
! priori assumptions about such rates is a notoriously difficult pro­
cess. In the real world, actual balancing of costs for water and 
sewerage systems (or achievement of a given return on assets) is usually 
more a matter of trial and error than of theory, not the least because 
each system's situa:ion, or setting, is unique. As indicated in the 
above finar.cial analysis section, the Project Co~~ittee suspects that 
any ass~~ed rat~s for services which are within the real~s both of 
political possibility and of practical ability to pay for many of Taiz' 
residents would yield a negati~e IRR at this time. 

b. Of much more importance to the Project Committee as an objection 
to using "proxy benefits" to calculate an economic return for a project 
like this one is the point made in the original Project Paper tha~ :+. is 
generally acknowledged that such proxy measures inevitably ignore large, 
but unquantifiable, benefits which will accrue to the residents involved. 
On the theoretical level there is perhaps a valid arg~~ent that with suf­
ficient education and awareness any population should be willing to pay 
for the full costs of reaping all benefits provided by water sector 
projects. out such a high level of awareness will not be achieved early 
in the Yemen setting (indeed, it is not usually achieved in most developed 
countries, at least not at the local level), while the benefits, although 
unquantifiable, are real and substantial. The Mission believes that the 
real situation is well summed up in the last two sentences of the economic 
analysis in the original PP, viz., "In the case of Taiz, these unquantifi­
able benefits are very important and there is no real alternative to pro­
viding water and sewerage services. Most cities ("civilizations" might 
have been a better word) have determined that such systems are essential 
for a safe, healthy (and productive) environment and that total benefits 
exceed total costs." 

Finally, there is a good argument to be made that the project as 
designed (and as being implemented in its environment) provides the 
least-cost solution to providing the desired benefits. As discussed 
earlier (see Section II.B above), project facilities have been designed 
to provide the lowest possible operating (particularly with regard to 
energy) and maintenance costs. There might be a question as to whether 
the sewerage s ;:rvices are necessary at this time, i.e., whether the city 
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could not have continued using cess pits for some ti.'Tle, gi':en the 
fact that the currently utilized aquifers under parts of t.he city are 
to be aba::doned or.ce the new ~ .... ell fi-:lds are put into o?eratio, .. 
"~'.:: :'i-: :"'rc:n t::-= ~roca.cl':? se..r.! ::tr:l ;;!."C~~:?:::E 3~1:;--. a CQ'1!'3-:? ·"rc'.;l j ;02e 
for t~e city's livi'.g e,,-rirc!"'..:::er.t, ',re o""lie'r'2 that 8ec9.'':'2e. c:~ t::e rap:'i 
~rO"t"':'h c:~ t~e city, t~e ,iec:'s:'o,. to proviie t::e se·tTers.ge ser'ri::es ::0':'; 

·..rith a vi::;w to· ..... ard 'J.lti:r.ately pressing the c'J.rren': a~'J.i:~ers :".to r-e' .... :e 
once tr.ey have had a chance to recharge (and to be II flushed out") is 
extre~ely farseeing and wise. In sum, everything considered, we believe 
that the present project indeed does provide Taiz with the least-cost 
solution to its water and s~~itation problems now and in the i.~ediate 
future, and further that it provides a solid -- and least-cost -- basis 
for the solution of the city's longer-term problems as well. 

E. Soc ial Analys is 

All indications are that the social value placed on clean water 
(and on sanitary disposal of waste water) in Yemen is hiSh, as it is in 
most other West Asian countries. There are numerous indications to 
back up the above general assessment. In the Taiz context, the obviously 
great public appreciation for the benefits received to date from the 
Kennedy Memorial Water System provides strong support for the proposition 
that adequate amounts of water are highly prized for the populace. The 
pressure exerted both by various sectors of the populace and the Governor 
of Taiz during the implementation of the present project to extend the 
actual service area for water supply and sewerage represeilts another 
strong indication of the high value placed on adequate supplies of water 
and sanitation. Similarly, the insistan,::e that none of the planned 
public lavatories be eliminated, voiced by large segments of the populace, 
gives further evidence of the value placed on sanitary waste disposal. 
These indicators of high social value for adequate water and sanitary 
waste disposal in Taiz are mirrored by si.'Tlilar indicators at the national 
level. Here, the value is reflected in the fact that a significant pro­
portion of the total development resources available to the Government 
are being budgeted for water supplies in general and for sanitary waste­
water disposal in the major cities. While this analysis is admittedly 
not rigorous, it is believed sufficient to show that the proposed pro­
ject will provide services responding to social demands representing 
some of the strongest perceived requirements of the populace. 

The project will serve all levels of Taiz' population. Even the 
poorest strata will have access to project services, through public 
water distribution points and public lavatories. In general, the 
income distribution in Yemen is more even than in most countries with 
similar per capital income levels. Thus, ceteris paribusV a larger 
proportion of the populace should be able to afford the costs of the 
system's services than is generally true in countries of similar income 
level. 

11 ceteris paribus: other things being equal 

lli1u@m®fFl1W[@ fPOO®lID rnrn®1r 
illW&fl!W\ID1lrn ®®~W 
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F. Envirorunental Assessment 

The e~viro~~er.tal assess~en~ for the profosei lo~ re~ai~s ur.c~a:.ged 
fro!!: t!:a.~ for t!'!"= origi.!".al ~r~ .. t. s~~ 3e~~:'o=: ~T:I:.? a::i .. .!: .. :-.. -=X -] 0:""' 't,!:-; 

or~g~r.al ?roject ?aper. 

llilll@lnOOImDm1WD fFrn®fID mlli~1i 
IDWlMM\ID\hrn @]~l\f 
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rT. PRO.Jt:CT IMPLDSiTATI:'N AND EVA!.UATION 

:·~9..~or e'."-:!",t2 r·,qu::'!'e:i :'or i;:lple::-a::tatior. 0:' :1:-= A!0-?ro.~e':t f:rc:-:l 
tbe of su'cmit"t::'r:~ this ?ro~ect Paper u::til proj-=ct cO!T..?:!.et::.or. are 
set out in Table IV-l. (;1hile this schedule io.:s not include past 
L~plemer.tation actions for the AID grant-fin~~ced project, it does 
i::clude all actior.s believed to be required from the preser.t to 
complete all aspects of the AID project, regardless of funding 
source.) Given the experience in implementation to date, it is 
believed that the scheiule presented is realistic and that there 
is a high probability of achieving full project L~plementation with­
in the PACD of June 30, 1983. 

B. Disbursement Method and Schedule 
1. Method 

Only three items remain to be financed through the end of 
the AID Project. These are, in order of magr.itude, the supervisorJ 
er.gineering services (about .$4.7 million), the AID-financed equipment 
(about $4.4 million), and the lJcal training ($200,000). The 
engineering services are currQntly being financed by two methods, a 
direct letter of commitment to the engineers for the dollar costs and 
a direct reimbursement authority to NWSA for the local (Yemen Rial) 
costs (both have the Mission as the paying agent). These arrangements 
have worked satisfactorily +'0 date and the Mission believes that they 
will continue to do so through the end of the project. Possible 
arrangements for disbursements for the AID-financed equipment have 
been set fo:rth in g:reat detail recently for NWSA's con~ideration; they 
will involve either direct rei:nburse~ent to the contractor, HSPL, upon 
satisfactory delivery of the equipment to Taiz or, alternatively, a 
direct letter of commitment to the U.S. subcontractor, Twombly, Inc., 
of New Jersey, containing standard AID-financing arrangements. Again, 
provided that all details of the shipment and re~eipt of the equip­
ment are worked out satisfactorily among the involved parties (and this 
matter appears to be well on its way to resolution), no disbursement 
problems are anticipated. As to the relatively small amount budgeted 
for local O&M training, USAID currently is disbursing for several 
similar programs in Yemen utilizing direct reimbursement authorities 
with the Mission as paying office and is encountering no significant 
problems; it is ar.ticipated that the training program disbursement 
procedures can be arranged fairly quickly once details of the program 
are agreed. 

2. Schedule 

To the end of December 1980, of the $10 million in grant funds 
already authorized, about $5.3 million have been committed and about 
$4.4 million disbursed. Following is the estimated schedule by fiscal 
year quarter for disbursement of AID funds (grant and loan) through 
the end of the project. 
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TABLE IV-1 
PROJECT D!PLE:'!E~:TATIOrI SCf-f.EDUIE 

1. ?ro~ec~ ?aper Su:~itte= 

2. Agree::J.er.t ?eac!1ej on Fbal 
Project Cost 2stL~ates and 
I~for~atior. Tr~s~itted to 
Donors 

Arr.er.dmer.t to H&8 Contract Signed 
to Provide Supervisor] 2ngineering 
Services through Project Completion 

U. Loan Authorized 

5. Loan Agreement Signed 

6. Shipner.t of AID-Financed Equip­
ment Completed 

7. Implementation Letter No.1 Issued 

8. Assurances of Further Financial 
Support Received from Non-AID 
Donors (or Sufficient Further 
Yft~G Support Confi~ed) 

9. Loan Condit.ions Precedent ~Ilet 

10. AI~ L/Co~~s (or Other Financing 
Document for AID-Financed Equip­
ment) Issued for Engineering 
Services and Equipment 

11. Certification of Receipt of AID­
Financed Equipment Completed 
and Payment Authorized 

12. On-the-Job Training Program for 
NWSA Taiz Branch Personnel Begins 

13· Project Construction Completed 

14. On-the-Job Training Completed 

15. Departure of Last of Engineer's Pers. 
16. Evaluation Conducted and Reported 

17. PACD of Proj ect 

3/31/31 

3/31/81 

4/15/81 

4/30/81 

4/30/81 

5/07/81 

5/15/81 

6/01/31 

6/15/81 

6/30/81 

5/01/82 

7/18/82 

8/31/82 
12/20/82 
6/30/ 83 

6/30/ 83 

Uc ~T-
~ ... --

NWSA, H&S 

AID/W 

USAID , CPO 

HSPL 

AID/W, USAID 

NWSA, CPO 

NWSA, CPO 

i~SA, US AID , AID/W 

H&S, NWSA, AJJ) /W 

NWSA 

HSPL H&S, NWSA 

NWSA 
H&S 
USAID, NWSA 

NWSA, US AID 

* CPO 
H&S 
HSPL 
NWSA --

Central Planning Organization, Yemen Arab Republic 
Hazen and Sawyer 
Hanab-Stevin Pipelines 
National Water and Sewerage Authority 



-36-

TABLE IV-2 

ESTIMATED AID DISBTJRSE~~NT SCHEDULE 
($ ~'1illions) 

ITEM BY 
TJ. S. F:SCAL 
v-;;AR ' / _.. ~ 4th 

(Through 1st ~uarter FY 81) -----------_________ _ 

1981 
ES * 0.660 0.660 0.660 
EQ -0- -0- 1.400 2.500 
TR -0- -0- -0- -0-

Totals * Q.bbo 2.Obo 3.160 

1982 
ES 0.660 0.600 0.600 0.460 
EQ. 0.500 -0- -0- -0-
TR -0- -0- 0.025 0.100 

Totals 1.160 0.600 0.025 0.560 

1983 
ES 0.224 0.150 -0- -0-
EQ -0- -0- -0- -0-
TR 0.075 -0- -0- -0-

Totals 0.299 -- -:0:-0.150 -0-

GRAND TOTAL 

*Included in amount through 1st quarter FY 81 

11 ES = Engineering Supervision of Construction 
EQ = AID-financed Equipment 
TR = O&M Training 

C. Project Implementation 

TOT.-\L2 

4.410 

1.980 
3.900 
-0-

5:E8o 

2.320 
0.500 
0.125 
2.945 

0.374 
-0-

0.075 
Q.41+§ 

13.684 

Project implementation is, of course, in full swing. Primary 
responsibility for implementativn rests with NWSA, which the 
Project Committee judges to have adequate capabilities to complete. 
As discussed previously, the project has faced significant imple­
mentation problems in the past but the Project Committee believes 
that if NWSA can successfully complete negotiations on (a) final 
project costs, (b) further donor commitments, and (c) provision of 
engineering supervisory services required through completion of 
construction, implementation of the remainder of the project will 
be fully within manageable proportions for NWSA. 
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At the ti.l'lle of wri tir.g this Project Paper, r:.egotiations on !I a." 
above are sufficiently well along for ~r;.lSA to feel that it can sub­
mit the res'Jlts to the t'tiO :-.on-AID :::'o:-.or£. 2atisfa.ctor:: co:::pl=tio:: 
0:""' th-2 ::~5o-::s.:io:"".2 for f·...:..rt::;?-r ::'o!-.or !:o:;_~:. :::.-2:'".t3 ; ".::," g.cc"'r~ \ _ .... 
co::t,i!,".~7;::t, 0:-. t::~ r-:s'..i.2.ts 01-' "9.." :~·4-E'.A also ~:~2 e·.:t~r-::::' :":-:':'0 f=-ns.l 
r:-:?~c~ia-:io~.s or: e...r.. a~-==-.. :i::.~::t to :::':2' 3 ·~c~tract p~r "c" s.:o"t-:-. .:1 • .2 

ir..dicated earl::'er, th~ ?ro~ect Co:n.rr.ittee judgE:s the c;-,::.r:cE:s r~or 

satisfactory cor:.clusion of the required ::e6otiations to be very good. 

D. Project :'!onitoring and Evaluation 

1. AID ~!oni toring 

AID monitoring and implementation responsibilities will be 
carried out by the US AID/Yemen Capital Development Office. The chief 
monitoring activity of Mission staff will be frequent field trips to 
the project site to ensure that Mission is fully informed at all times 
of project progress in general and construction progress in particular 
and of the nature of any current problems. Mission monitoring will 
place emphasis on following the performance of the AID-financed super­
visoryengineers. The need to have sufficie~t expertise to perform 
the monitoring function on this project was a primary reason for the 
Mission's insistence that its engineering position be filled with a 
qualified sanitary engineer. In response to this request a highly 
qualified and experienced sanitary engineer joined the Mission in 
November 1980, thus ensuring that the Mission has the full ability 
and capacity to monitor the project effectively. 

2. Project Evaluation 

Because of the project's basically capital L~tensive nature 
and the fact that it recently has received inter.se scrutiny in prepara­
tion for the donors conference, the Project Committee now believes that 
no interim project evaluation is required. A final eValuation of the 
project is planned for mid-1983, by which time all project facilities 
should have b~en in full operation for at least 9 months, if not a 
full year. Tuis eValuation will include the following in its scope: 

a. Confirmation of completion of all physical facilities in 
accordance with plans and specifications. 

b. Assessment of how well project facilities are being operated 
and the maintenance function is being performed. 

c. Examination of the adequacy of the staffing pattern for the 
Taiz Branch and of whether the numbers of onboard personnel are adequate 
to operate and maintain the system satisfactorily. 

d. Investigation of the financial position of the Taiz Branch 
to determine whether sufficient financial resources are being made 
available to operate the project satisfactorily. 
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e. Assessment of how well the ongoing connections to water 
and sewerage services are proceeding. 

f. Survey of public ar.d local gover~T.er.tal attit~i~s toward 

oci::g ~~a.rg-=i, i!!cl'J.di~g those :",IC~ con::ectior . .3, are ~o~ . .3id-=r~d 9.:'-
for:'ac2.-= ecy :-::o.st 0:'" :a:'z' ci":i:::::~ .. .s. (This ~~"ill :::Cl'l:i~ a:: ~x=L";.:'::a-
tio:: of a:..y :neasures beir.~ taker. to :nake cor:r.ectior: c:-"ar~~s afforiable 
to lower income residents and of any provisions ir. the rates for cross 
subs idization.) 

At this time, it is believed that the above eValuation should be 
coordi::ated with AID/Wand should include the participatior. of three 
to five non-Mission personnel with various fields of expertise, with 
at least two to three personnel from outside the Agency. 

E. Proposed Loan Terms and Negotiating Status 

1. Conditions Precedent 

The following four conditions precedent to loan disbursements 
are proposed: 

a. Standard requirements for the receipt of a statement from 
the YARG of the name(s) of the person(s) representing the Government 
and a specimen signature of all persons so designated and the receipt 
of a satisfactorJ legal opinion from the YARG authority to attest to 
the loan agreement's validity. 

b. Contractual arrange~ents satisfactory to AID between NWSA 
and an engineering fir:n acceptable to AID to provide for supervisory 
er.gineering services through the end of project construction (i.e., 
July 1982) and sufficient onsite engineering persofu.el to complete 
all supervisory activities through the close-out phase lasting approxi­
mately 6 months after the completion of construction. 

c. Evidence acceptable to AID that sufficient financial 
resources will be made available by other donors and/or the YARG to 
complete the project as envisioned. 

d. A signed reloan agreement satisfactory to AID between the 
appropriate entity of the Y.A.R. Government and NWSA which passes on 
the proceeds of the AID loan to NWSA for agreed project purposes at 
terms no less favorable than the terms of the AID loan to the YARG. 

2. Special Covenants 

No special covenants are being recommended. 

3. Previous Experience with Similar Conditions 

YP~G compliance with the conditions precedent in the original 
grant agreement has been adequate with the exception of conditions 

http:persor.el
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prec-:dent 4.2(d) and 4.2(g) having to do with proposed rates for 
services a!1d a fi:".~cial 919.!". for r·;'i{S.~., r~sp-:ct::rel~:. T!:is s:'t'.1!:!.-

ing th-: ~~'2stio!"". of the le·/~l of servi~-:: c~a!'g'2s to be 9.ppliea. ,~r:d 

the fi.::ar.cing of a:!!y shortfalls, has so :~ar not b-:e:: addressed suf­
ficiently. After aSSessing the current situation thoroughly, partic~­
larly in the l:ght of the history of AID's efforts to date to atte!llpt 
to strengthen WdSA's aQ~inistrative capabilities and to focus more 
attentior. on NWSA's financial situation, the Project Committee con­
cludes that at this time AID cannot further involve itself in this 
area in a fruitful manner. Accordingly, io/e recommend that AID rely 
on the attention being given this problem by other major donors to 
rrnSA, particularly the IBRD, for its resolution. It can be noted 
that it is the Mission's opinion that the degree of YARG commitment 
to date to its progra~ to provide water and sanitary services to its 
major urban areas is so strong that the chances are good that NWSA's 
operating requirements will be met (in the for.n of subsidies, if 
necessary) through the foreseeable future. 

4. Procurement 

Except for certain limited Yemeni Rial costs for local support 
for the supervisory engineers and for training, the source and origin 
of all eligible goods and services shall be Code 941 (effectively the 
U.S.). Aside from the relatively small training component, all proce­
dures for procurement are fully delineated at this time and no problems 
with procurement are foreseen. 

5. iiegotiating Status 

The involved entities of the YARG have been fully briefed on 
the proposed terms of the AID loan and have indicated understanding 
of, and concurrence with, them. Thus, the Mission anticipates no 
particular problems with loan agreement negotiation or signature. 
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SUPf1:" (::::.J .sa::itat.:.o:-:.), lit.'2 ::-.ar.j" ot~'2r d'2·r:l09i~g cO'l."".tri.::s 
facing the .sa~e probl:~s, i~ has r.o overall water sector pl~~ 
and no ce:-:.~ralized authority to .set policy for or to aQ~':'nister 

its effort.s in the sector . The Y.!.RG did. "take a first step toward 
the 'lltimate development of a national water authority with the 
estab1i.s~~ent of the D.::partment of Hydrolo~J (DOH) in 1979. As 
its na~e L~plies, the JOH was eS"tablished to develop within the 
YARG an organization capable of collecting, analyzing, storing, 
and disseminating data on the full gamut of Yemen's water resources. 
AID is supporting the development of the DOH with a $3.1 million 
grant (Project No. 279-0043) which is providing services of a 
U.S. consulting firm to advise on organization and forward planning 
(and assist with training); local, U.S. and third-country training; 
lL~i ted support for loc a1 cost.s) some proj ect COI!lIl1odi tie s a...'1d some 
short-term tecrillical assistar.ce (planned from the USGS). (The 
Dutch Gover~~ent has recently concluded an agreement with the YARG 
to provide additional assistance for development of the DOH.) The 
DOH is now under the Yemen Oil and Mineral Corporation, which has 
only a peripher~}. interest in its functions and the data it will 
produce. It is !loped that the DOH ultimately will serve to provide 
technical backstopping and advice on policy to whatever entities are 
developed for the YARG to establish and administer a national water 
policy. 

As indicated, however, to date no further progress beyond the 
establis~~ent of the DOH in the direction of developing national 
water policy apparatus has been apparent, and the situation now is 
one of almost entirely uncoordinated actions among the several 
parties involved in developing and exploiting the nation's water 
resources, including the MinistrJ of Agriculture, the Tihama Develop­
ment Authority, NWSA, the Rural Water Division - see below, the 
Cooperatives for Local Development, and large numbers of private 
entities and individuals who have become involved in the recent past 
in the development of irrigated agriculture in Yemen. 

The YARG has established a basic division of labor at the national 
level, however, in the area of municipal water supply. The National 
Water and Sewerage Authority (NWSA) was created in 1973 and assigned 
responsibility for water and sewerage services in the major urban 
centers (cities with populations of about 20,000 or more). At about 
the same time, the YARG created the Rural Water Division (RWD) of the 
Ministry of Civil Works with the major responsibility for water supply 
in places not under NWSA's purview. In addition to the efforts of the 
RWD, an unknown number of small water supply projects have been car­
ried out by Cooperatives for Local Development on their own utilizing 
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a CO:llcir.at:or: of ce~t!'s.ll:r 3·.tpplied. g!'a~ts a::d lo~all:r l'a:'3-=a ::;or:ies. 
(·!e~e!': is ttr:~!!a!,,9.:!t-?ri5tic of r::a-,··~:/, dev·-=lopi!"" .. ~ co:.:::"'Cr~-=s i:: the.t 
!'er:::' ttar:ce.3 fror:l workers a'::iroad 'Ce!:·i to be spr-=ai rather broadly 
around the co~~try and, thus, ma::y rural areas have access to s:gni­
ficantly :r.ore resources than is usual in lower income countries.) 
The Tihama Development Authority has also been active to a limited 
degree in providing municipal water supplies to towns and villages 
in the Tihama, Yemen1s lowlar.d coastal belt. 

2. RURAL WATER SUPPLY ACTIVITIES AND DONORS 

The Rural Water Division (RWD) of the Ministry of Public Works was 
established in 1972 to provide safe and adequate water supplies to 
towns (urban areas below the approximate threshold of 20,000 people 
those above the threshold are the responsibility of NWSA) and rural 
villages ~~d other areas. 

Since its ~nception, the RWD has administered projects which have 
provided a large number of small water supply systems throughout 
Yemen. Because RWD's staff is relatively small, most of its projects 
have been accomplished through "turn key" assistance from donors. A 
large number of donors has been involved in these efforts over the 
ye:'.I's, including AID, the UNDP (in association with WHO), Holland, 
the Saudi Fund, the Abu Dhabi Fund, UNICEF, Japan, and Iraq. USAID 
assistar..ce began with a $5.6 million project (~ro. 279-0022) which' 
began in 1973 and provided assistance with the establis~~ent of 50 
small water systems. This project was judged successful and a 
follow-on project, No. 279-C044, for $7.0 million was signed with 
the YARG in 1980. Project 044 will provide assistance for up to 
140 small water projects over its 5-year lifespan. Both AID projects 
have utilized assistance from the Peace Corps to provide trained man­
power -- the second project will be implemented through a U.S. PVO, 
the TransCentury Foundation. 

While the overall RWD effort has been fairly successful in providing 
water supplies to Yemen's rural areas, the organization has had and 
continues to have significant problems in administration and manage­
ment. The RWD staff is small and spread thin and it has trouble 
providing adequate management for all of its activities. A continu­
ing problem has been maintenance, after project completion, particu­
larly for diesel engir~.:=s and pumps. 

3. NWSA 

Created in 1973 as an autonomous agency, with its chairman reporting 
directly to the Council of Ministers, NWSA was incorporated into the 
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ne~"ly created :',Iini.:;tI"J of :::l-::ctr:'city, liiater, 9.:-.·i 2e,.,erage :.:: late 
1930. S ir.ce its ir.ces;t:'Or., :;r,.JSA has beer. act::,.e :.:: :':::.ple::le:-.t:.:-.g a 
large r.u.","::::er o:~ ;ro~ects to pro'ride ~.,ater ar.d se~.,er?ge serv:'ces to 
Yemen I s major cities, beginni!lg ~.;ith the Sanaa Wat-:l' I ?roject 
initiated in 1974. By late 1900, firm plans had bee~ laid for pro­
jects estimated to cost o·;··:r $500 million, to provide water and 
sewerage services to all of Yemen's major urban areas, and ffivSA 
estimates that by the e~d of 1982 over $400 million will have been 
expended for these projects, with the YARG havL~g financed about 25 
percent and outside donors the rest. NWSA ha.s been generally success­
ful to date in attracting outside donor finan~ing for its projects. 
Table provides an overview of NWSA's projects to date and current 
planning for the future. (In addition to these projects for providing 
water and sewerage services to the countj.·yl s major urban areas, there 
was tentative consideration for a while of NWSA's involvement in 
projects to provide such services to "secondary cities." To date, how­
ever, no concrete plans have been made for such an extension of ~~SA's 
activities.) 

Although fairly successful to date in its program and planning to 
construct water and sewerage systems in Yemenls major urban areas, 
NWSA also has been faced with difficult administrative and management 
problems as more and more of its facilities have come on line. To 
assist NWSA in improving its capabilities in these areas, in 1977 AID 
extended a grant to NWSA of $5 million (Project No. 279-0028) to 
fL-la.!1Ce technical and managerial advisory services to L'JWSA and an 
exte~sive training program for NWSA's personnel. In 1979, ~rwSA con­
tracted .,.;i th aU. S. firm, Technical Hanagement Services, Inc., (a sub­
sidiary of Daniel, Mann, Johnson, and Mendenhall) of Los Angeles to 
supply the proposed advisory services and TMSI personnel have been on 
the job at NWSA since early 1980. In general, tho . part of the AID 
project is being successfully implemented. The training component of 
the project has been less successful to date, however, as of the end 
of 1980, only three trainees had been enrolled in courses at various 
levels. Like virtually all other public agencies in Yemen (and, of . 
course, most of the developing world), NWSA has encountered extreme 
difficulty in attracting and retaining qualified personnel. Because 
of its tightly constrained personnel situation, NWSA has been reluc­
tant to release personnel for training under the AID project. (The 
AID project will be evaluated during the third quarter of FY 81 and a 
major part of this evaluation will be a survey of, and recommendations 
on, NWSA's ~vera1l personnel situation.) In addition to AID's project 
to improve NWSA's administrative and managerial capability, IBRD also 
has programmed limited amounts of its project funds for training and 
other activities to strengthen NWSA management capabilities. 
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City Project 

Sanaa Sanaa Water I 

Sanaa Sanaa Water II 

Sanaa Sanaa Sewerage I 

Sanaa Sanaa Sewerage II 

Hodeida Water and Sewerage 

Taiz Water and Sewerage 

Ibb and Water and Sewerage 
Dhamar 

Zabid Water and Sewerage 

Taiz Water and Sewerage II 

Source: NWSA 

NWSA WAT~R AND SEWERAGE PROJECTS 
(As of end 1980) 

Purpose 

Provide water services to 
city center 

Expand water service to 
outer areas of city 

Provide sewerage services (and 
treatment) for city center 

Extend sewerage services to 
outer areas of city 

Provide water supply, 
sewerage and sewage treat­
ment facilities to city 

Provide water supply, 
sewerage and sewage treat­
ment facilities to city 

Provide water supply, 
sewerage and sewage treat­
ment facilities to city 

Estimated 
Implemen­
tation 
Period 

1974-79 
(actual) 

1978-81 

1981-83 

Not yet 
determined 

1979-82 

1979-82 

1981-84 

($ 

TOTAL 

Estimatl~d 

Cost 
Milljons) 

27.0 
(actual) 

51.2 

70.3 

129.7 

74.7 

95.2 

526.6 

Outside 
Donors 

IBRD, Arab 
lo'und 

TBIW, Arab 
r"und 

::u.udi Fund, 
umD 

Not yet 
determined 

IBBD, Arab 
{I'und 

Saudi Fund, 
Abu Dhabi 
Fund, A.LD. 

IRHD, Arab 
~'und, KIW 
(German) -­
Ibb, Holland­
Dhamar 

Provide water supply, 
sewerage and sewage treat­
ment facilities to city 

No definite plans or studip.::; .y.,·t rl,:veloped 

Expand water and sewerage 
services to serve rapidly 
expanding population 

No definite plans or stud ie::; ,VI·t tkVf~loped 



ANNEX B 

TAIZ WATER Pl-lD SEWERAGE P~OJ::CT 

A. c,:;:':SI!=.UCT::::·~; C:~:T::.ACTS 

Contractor: Hanab-Stevin Pipelir.es (ivliddle East) for all contracts 

Contract 
~ru.'llber 

(Contract 

B-O 

B-2l 

B-24 

B-25 

B-26 

B-27 

B-28 

(Contract 

C-O 

C-l 

C-2 

C-3 

c-4 

C-5 

c-6 

C-7 

B) 

C) 

Description 

Mobilization 

Construction of Electric Generator Buildings 

Pump Stations 

Chlorination Stations 

Electric Transmission Lines 

Electric Installation 

Mechanical Installation 

:-lobilization 

Installation of Pipe, Fittings, and Valves for 
Transmission Main and Well Field Header Lines 

Installation of Pipe, Fittings, and Valves for 
Potable Water Distribution System 

Installation of Pipe, for Gravity Sewers, 250 mm 
through 800 mm Diameter, and Construction of 
Manholes 

Installation of Pipe for Gravity Sewers, 150 mm 
through 200 mm Diameter, and Construction of 
Manholes 

Installation of Sewer House Connections 

Installation of Low-Head Sewage Line 

Erecting Water Storage Tanks 

B-1 



(Cor.tract c) 

(' - 3 

C-9 

C-10 

C-ll 

C-12 

C-13 

Constructio:: of Public Toilets 

Construction of Well PQ~P Houses 

Deleted 

ANNEX B 
Page 2 of 4 

Construction of Sewage Treatment and Disposal 
Facilities 

Subsurface Exploration and Testing 

B-~ 
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B. ?SOCUREi·IENT CO~rTP_~.CTS 

B.l Co::trac'i; A 

Co:-.tract 
:;"":"'7.:-=r 

A-I 

A-lA 

,,\-2 

A-3 

A-4 

A-5 

A-6 

A-7 

A-a 
A-9 

A-lO 

A-II 

A-12 

A-13 

A-14 

A-15 

Pipe a...'1d Fittir.gs for Transmission (;!air. Hanab-Stevin 

Pipe and Fittings for Well Field Header 
System Hanab-Stevin 

Pipe and Fittings for Potable r,.later 
Distribution System Valves for Water 
Supply System Hanab-Stevin 

Valves for Water S~~ply System Saarberg-Interplan 

Pipe for Gravity Sewers, 250 rom 
'through eOO =nm Diameters Al-~utahar 

Pipe for Gravity Sewers, 100 mm 
through 200 mm Diameters Hanab-Stevin 

Miscellaneous Castings Al-Metahar 

Portland Cement Sa.'ll Whan Corp. 

Re inforcing Steel Sa.'ll When Corp. 

Deleted Deleted 

Electric Poles Al-Mutahar Co. 

Pipe for Low Pressure Sewer Line Al-Mutahar Co. 

Motor Vehicles Mitsui & Co. 

Miscellaneous Earthmoving Equipment Not let 

House Water Meters Tihama Co. 

Air Compressor and Portable Arc 
Welder Al-Mutahar 



B . P~OCURE:vIENT CONTRACTS (Con t i!:ued ) 

k'lNEX 13 
Page 4 of 4 

B.2 Contract B 

Cor. tractor: H3:.ab-8 te'l:'!: for all contracts, ,·T:!. t~ T~oio7.;·cl:!, Ir.c., 

Contract 
Nu.":lber 

B-1 

B-2 

B-3 

B-4 

B-5 

B-6 

B-7 

B-8 

B-9 

13-10 

B-ll 

B-12 

B-13 

B-14 

B-15 

B-16 

B-17 

B-18 

B-19 

B-20 

B-21 

B-23 

Description 

Distribution System Water Pu.~ps 

Chlorination ar.d Associated Equipment 

Water Meters 

Hoisting Equipment 

Misc. Tools and Equipment 

Sluice Gates 

Sewage Pond Liner 

Electrical Equipment for Power Lines Including 
Substation Transformers 

Hydraulic Sewer Cleaner 

Submersible Pumpi~g Equipment 

Well Pu.~ping EqUipment 

Power Generator Equipment 

Switchgear and Motor Control Center for Al-Haima 
Power Plant 

Transformers 

Substation Structure, Oil Circuit Breakers and 
Air Break Disconnect Switches 

Ventilation Equipment 

Plug Valves 

Pressure Reducing and Pack Pressure Valves 

Communication System 

Valves 

Altitude Valves 

Pressure Gauges 

B-if 



A!·J!lTEX C 

This annex incorporates the following work by reference: 

"Sanitary Consulting Services, Taiz Water Supply and Sewerage Project," 
Stanley Consultants, Washington, D.C.; November 14, 1980. 

(Work performed under an AID Indefinite Quantity Contract, AID/otc-c-1628, 
Work Order No.7.) 

(On file in NE/PD.) 
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AN!iE'l D 

This 9.!'.!:ex inc:>rp:>!'a:es the follcwi:lg w·ork °'JY reference: 

"AID Study Tea..'U ~eport for AID Proj ect No. 279-0039 (Pr<.Ag 77-7), Taiz Tliater 
a.r.d Sewe!'age Construction Project," prepared by !heodore :2. Carter, :IE/GC; 
Frederick J. Guymont, USAID!Cairo and Jaoes G. Ca~anos, USAID/.~T.an. 

(On file in NE/PD.) 
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AGENDA OF INITIAL MEETING 

OF 

TAIZ WATER AlID SEWERAGE PROJECT 

January 27, 1981 

1630 Hours 

1. Introductions of Representatives/Participants 

2. Opening Statement by NWSA (Director General) 

3. Briefing on Project Scope and Program (NWSA) 

4. Prese~tation on Status of Project Tec~~ical Issues 

Underestimation of Construction Quantities 

Schedule B - Buildings 

Schedule C - Water Mains 

Sewers 

Ttiater Tar.ks 

Well Houses 

Secondary Water System Installation (C-2) 

Expanded Distribution/Collection Systems 

Handling/Storage of Contract A Materials 

Electric Transmission Poles (A-lO) 

Additional Pipe/Fittings 

Additional Materials (Contract A) 

Redesign Features 

Water Storage Reservoirs 

Service to Zone VI 

Sewage Treatment Facilities 

ANNEX E.l 
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2eco~~ended Redesign Ite~s 

Blow-off Station 

Electric Trar..s:niss ion :<lain (Sana' a Road to Al-Haima) 

5. Discussion/Questions from Financing Agencies 

6. Construction Supervision 

S·~affing of Engineer 

Extension of Services 

7. Summary of Project Costs 

Reductions 

Increases 

8. Concluding Statements 



m THE 

TAIZ WATER ~lr S2'tEHAGE PROJECT 

January 27 through February ~, 1981 

SAUDI FtiND FOR DEVELOP:'!LNT 
r'r. Ahrll-ea Ai:::anomi 
~-1r. Orner Awad Allam 

.t..BU DIiAJ3I FUND FOR ARAB ECONOHIC DEVEIOP!'<lENT 
Mr. Mohamed Abdul Latif Ahmed 
Dr. Rasoul Ahmed Istrabadi 

UNITED STATES .!.GENCY FaR INTEPJTATIONJ..L DEVELOP!-1ENT 
Mr. Robert Beck~an, USAID Deputy Director 
Mr. Lee Young, US AID Project Officer 
Dr. Basharat Ali, USAID Loan Officer 

HAZEN AND SAWYER ENGINEERS 
Hr. Richard Hazen, Chairman 
Mr. Frank Coughlin, Vice President and Project Director 
Mr. Robert Buchanan, Field Project Manager 
~-1r. john Coleman., Cost Engineer 
:.!r. Richard Fahey, Des ign Engineer 

HAlt!J3-STEVI?T ?IPELINES (>!IDI'LE EAST) 
~!r. Horace Sutton, Project Manager 
Mr. Thea Haag sma , Deputy Project Manager 

STANLEY CONSULTANTS 
Mr. Richard Lord, ViCf! President 

GOVERNMENT OF YEMEN ARAB REPUBLIC* 
Mr. Akil Al-Iryani 
Mr. Abdul Fattah Al-Sheikh 

NAT IONAL WATER AND SEWERAGE AUTHORITY 
Mr. Mohamed Ali Al-Fusail, Director General 
Mr. Mohamed Abu Taleb, Deputy Director General 
Mr. Abdul Rahman Saeed N adj i, Te chnical Manager 
Mr. Muhsin Al-Haraibi, Project Engineer 
Mr. Tom Bailey, Advisor (TMSI) 
Mr. Bill Mabry, Advisor (TMSI) 

* Not able to attend. 
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.A.ll of the above participants attended the :neeti!".gs on January 27 e..."!d :2.3, 
1931. -' _. 

-" . 
The ~S.~.I: 2: .. 1 . .l .. C1l r: l:at i t\l:-.:' r-:pr~ s -=~. t,e., t:.. ~;-= s l.::ft f:>r 7aiz. ~ ~ . .;:. t,":1 t :-~-= :~":2 . .:.. 
r~pr=s-2!".-::!.t::r-2s, or.. Januar,y ~:: to visit the pro~ec: 2i-::e, ar.i t::-=~· r::tt:.r!";",d, 
-:0 Sa::a3. or .. ~ ~brua:":l !. f'Jr a fi~.e.l ~-=-=-ti~"5 'tritn :'}lS.4. or: th~ 5~-::e :v-=:-.. i~g. 
All of the abo're d.id r:ot partici.pate i.:. -2very activi.ty d.uring the cor.ference 
period. The representatives ·Jf Haze:1 and SaW:-fer, Hanab-2tevin, and Star.ley 
Consultants were called in for preser..tatiot: ar..d for questions and answers 
from tL~e to time. 
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~!A ~ER I AL '? REF ARED 

FOR 

?RESEN'TA; ION TO 

DONORS CONFERENCE 

TO 

REVIEW THE TAIZ WATER AND SEWERArE PROJECT 

AT 

SA~A JANUARY 27, 1981 
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The Taiz Water Supply and Sewerage Project is designed to meet the ~eeds of a 
:nu."1cipe,l popu19.tion estLIJl9.ted :0 i!:crease frorr. abo'.lt 120,C00 l:oda:r t~ :;.ore thar. 
l~C, :cc i~ l?~C. Th~ rapii €!'~'!/;-th ~f :9.iz in :rece~ ": :l-e9.rS :'s S:::TN~. ·o:r -:1':-= 
:1ur.:b-::r o:~ builibg per:r.its issued eacn ye9.r i:: :::xr.i'oi: 1. 2':-: i:: 1;'70, 5':0 
ir. lj75, 9.::d 9.L7.~S-: lr:OO i!:. l?Eo. :f w·~ aSS1..rrr.e 10 pe~s~::s ~~!" tt:.ildi!"'.~ ,,:::.:: 
a..~::'..:.al gr::lwth 1:1 p'Jp'.1latio:1 1:1 rece:'.t .yc9.!'S has re9.ched 15 ,OCJ. 

This growth has raised the cost of the ~roject i~ sever9.1 ways: by the need 
for more water a~d sewerage f9.ci1ities within the service areas; by the 
construction of' cess pits in the streets to serve individual buildings; by 
the construction of storm ~"1d sanitary sewers by the muncipa1ity; insta11a~ion 
of under gro~"1d telephone and electrical cables; and by extensive street paving. 
Not to be ~rgotten is the greatly increased traffic on city streets which 
seriously impedes construction. 

TIle principal ~ew water supply and sewerage facilities to be built and their 
location are sh~¥n on Exhibit 2. Water supply improvements, augmenting the 
Kennedy Water System completed in 1965, include a major ground water development 
of 21 wells 9.round A1 HaL~a, a 25 kID. long transmission main to the city, 
rei~forcement ot' the principal mai~s in the distribution systems, PQ~ping 
stations, water storage reservoirs, house services and other appurtenances. 

Sewerage improvements include the installation of lateral sewers, trunk sewers, 
house connections and an 8 km. outfall to the sewage treatment ponds. These 
ponds will provide anaerobic and aerobic treatment and are expected to yield 
and effluent suitable for irrigation of crops. 

The c~nstruction contract with Hanab-Stevin Pipelines Ltd. (HSPL) was signed 
on April 16, 1979. It required that construction be completed in 39 months 
(or J,.1ly 16, 1982). In May 1979, HSPL proposed to c~mp1ete the work in 29 
montns. ~rtiSA 9.ppr::ved tnis schedule in 1980 but prescribed that "rIYTSA shall 
not be responsible for any delays caused by: land acquisition; delivery of 
materials and equipment; cnange orders; and re-design, due to the shortening 
of the program." Excluding tne period of mobilization and access road con­
struction, construction started in September 1979. On this basis 47 percent 
of the construction time (as defined by the contract) has elapsed. Considering 
the HSPL schedule, 67 percent OI the time has elapsed. Certified thru December 
1980 are about $32,000,000 in interim payments to HSPL and other Contract A 
suppliers. This is 45 percent of Hazen and Sawyer's current estimates of 
construction and supply contracts. 

The extent of the water service area was defined in the Hazen and Sawyer 
(H&S) September 1977 design report and approved by NWSA. The limits are 
shown in Exhibit 3. Not alla'eas within tnese limits were to be served by 
this project and some extensions have been authorizei by NWSA. Those areas 
authorized since the design report are shown by red stripes. Construction 
work in green colored areas has been finished, and the contractor is currently 
working in tne pink shaded areas. 
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As ~h~ in Exhibit 4, limits of sewer services are much smaller than w~ter 
serV"ice li:r.:!:'::s :;>ri"cipall:r i:: :rder t:> ~v'Jid :p'.m:~:.:-.; se ... ~a€e fr:::-. c·.:.tl::i::€ :'.reas. 
:~ .. iss:':~ .. of s-=~"er serv:'ce frJ!t.. SllC:-. 9.reas is a :r.at-:-:r ~: ~c:!:o~ics. :::. ... ::"::i:l:.:-.~ 
S-:"',T-ers :'r. E.reas ~/;i:h f:"..; ·,1:".1=ly Se~a.!""a:e1 h:uses, :r :;J'z.!=ir.g s-:":"iage f!."~::-. 1:,-; 
lying 9.re9.S i~t~ t.he ~~9:~rit:r S::'ft-=:t is e:<pe~sive, !1.::t :!'"~l:/ i:: CJS1: ::f' 
c:n:.st!'uctio!1 cut also i:-, operati:J!! a.."1d :nai!:.t-:!1a!:.ce. !;ntil deV"elJpr..e!': .. a:-.' 
population warrant these costs, continued use of cess pits is prefe!'~ble. 
A water systen may be prcvided in areas withou"C sewers because the relati"ely 
low cost of small diameter water mains and adequate pressures in feeder mains 
overcome the differences in elevation. 

Of tne necessary sewerage wo!'k the contractor has completed the areas colored 
green, and is presently working in the pink shaded areas. The red striped 
areas are ones authorized by NWSA subsequent to the Hazen a.~d Sawyer Design 
Report. The large yellow area in the center of the city already has lateral 
and trunk sewers that can be connected to the new outfall sewer with gravity 
flow. Construction of new sewers within this yellow area is expected to be 
negligble. 

The estimated cost of the Taiz Water Supply and Sewerage project has increased 
drastically from the $15,200,000 infue Montgomery feasibility report of 1975, 
to the present; estimate of approximate~y $100,000,000. Table 5, (Exhibit 5) 
adapted from the "Sanitary Consulting Services, Taiz Water and Sewerage Project: 
by Stanley Consultants, provides a history of estimates between 1975 and 1980. 
The figures shown are taken directly from the Stanley report except for a few 
items (*), where known costs were added to make the Stanley totals consistent 
with other forecasts. 

Project Cost Estimates detailed in Exhibit 5 range as follows: 

September 1977 

August 1977 

October 1978 

April 1979 

September 1980 

October 1980 

January 1981 

P~S Design Report 

US AID (Draft) 

H&S Construction Cost 

Contract Award 

H&S Revised Bill of Quantities 

Stanley's Interpretation of Hanab­
Stevin Estimates 

HSPL Estimate Adjusted for Stanley 
Consultants Current Project 
Recommended Changes 

Many reasons for the rising cost estimates may be cited: 

$73,359,000 

65,411,547 

92,995,730 

82,390,000 

97,404,359 

104, 321,000 

104,467,557 

1. Extension of water and sewer service to a greater population and to 
additional neighborhoods within the service area limits. 

2. U~~own obstacles to the construction of sewers and water lines such 
as cess pits built below the streets. 

~-7 
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n tre!1.ches t:- b.:: '::XC?75.-:-:J. 'l:::i rO::1:,:·:.::d, 
ve special b.::i:i:':-.~ '.l:-.ier ",'ja:::'" r:.ai:-~s 

1.:.. The decision to have Ha.'1a-S:ev:':1s :ipelines Limited (E3?L) i:"stall :he 
secondary w9.ter system rather than have the Taiz bra!1ch ,:f :n'lS"; install the 
small piping and services with its own forces over the next few years. 

5. Under estimation of quantities of rock excavation, special bedding materials, 
ce~ent, a:1d reinforcement steel. 

Both H&S and HSPL have recalculated project. costs for this meeting incorporating 
in the estimates many, but not all of the recomJ~ndations in the Stanley report. 
The costs are compared in Exhibit 6, and shew H&S estimates of 99.8 million 
dollars, and HSPL estimates of 109.5 million dollars. The contractor's estimate 
for the supply and construction contracts includes 11.8 million dollars for 
potential claims with a construction period ending December 1982. This total 
is composed of 2.3 millio!1. for day works, 3.4 ~illion for deeper trenches, 
1.8 million for uneconomical working, 4 million for overhead losses and $320,000 
for miscellaneous claims. Priced claims to date total 1.3 million dollars of 
which about $200,000 have been allowed. 

The impact of these increases with respect to each of the four funding agencies 
is summarized below: 

USAID Contribution 

USAID has contributed $10 million to the project, including $2,922,733 
towards the purchase of equipme!1.t and ~aterial. USAID is also financing 
e!1ginee!'ing, well drilling, and training, estimated to cost $10.2 million 
thru December 1982. 

For the Contract B items financed by USAID, H&S has estimated a cost of 
$4,069,584 and a shortfall of $1,146,851. The major causes of this shortfall 
are $520,000 for changes in the well field. Tender documents were prepared 
~ior to test pumping the wells and major changes in design were necessary. 
HSPL has estimated tne total cost at $4,563,399 and the shortfall at $1,640,666. 
Under both estimates the most significant differences, all of which must be 
negotiated, are electrical including pole line hardware (B-*), generator 
(B-12) and switchgear (B-13). 

Abu Dhabi Fund Contribution 

Abu Dhabi has committed $9,241,627 to the project. $9,693,567 has been spent 
through 1980. The committment is spread over 7 contracts related to water 
supply. For these items H&S estimates a total cost of $13,436,116 and HSPL 
$14,513,726. The shortfall under the H&S estimate will be $4,194,489, 
and under the HSPL estimate $5,272, 099. The explanation for the H&S 
shortfall may be stated as follows: 

'., 
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1. The award f~r primary water mains (C-2) in A~ril 1979 was ~2,023:000 a~d 
:he Xc';, ;:'haoi c:::,.r:;i:'"Crr.e~: wal' $1,136,23C, lea'l:"::g a Eh:::r'"C:~a.!.l in:"tially :Jf 
$337,000. 

2. A:?pr:Jximately 5500 me~ers of ·..rater r::.al:1S were added to C-2 to se!'ve 
the Revolutionary Hospital area, the Sanaa Rd. extension, extension of 
the Wadi Seena service area, the Mokha Rd. extension, and to serve Zone VI 
tank. The cost for water mains is estimated at $686,000. 

3. Additional quantities of rock, epecial bedding, concrete encasement at 
wadis and road paving amounting to $1,400,000. 

4. Escalation for work performed after April 16, 1980 amounting to $607,000. 

5. After award a decision was made to buy 10 percent more pipe and fittings 
than was shown in the tender B/Q. This cost $356,000. When it became evident 
2700 meters of 600 mm pipe would be surplus, it was decided to incorporate 
2500 meters of it in tne primary system in place of 500 and 400 rom pipe. This 
raised installation costs in C-2 by about $100,000. 

Saudi Fund Contribution 

The Saudi Fund has committed $20,833,798, of which $9,438,250 has been 
spent for the 19 contracts covered, H&S has estimated a cost of $29,754,095 
and HSPL $41,089,017. The shortfall und~r the H&S estimate will be $8,920,297 
and ~~der the HSPL estimate $20,255,219. The H&S shortfall is accounted for 
as follows: 

1. A decision to have HSPL install the secondary water ~stem (100 and 20 
rom pipe) rather than the Taiz branch of NWSA. The tender documents did not 

include trenching quantities or paving for this system. The increased cost 
is $2,984,000. 

2. Escalation, as provided in the contract of $2,855,000. 

3. Uneven gound and the existing wide spread installation of water, sewer, 
electrical and telephone facilities required deeper trenches for water and 
sewer lines, more rock excavation, and special bedding material to protect 
pipes. These costs are estimated at $2,765,000. 

4. Additional 14,000 cubic meters of rock to be removed at the wateL' storage 
tank sites. Originally Zone 2 tanks were west of the present site. Before 
the site was acquired, it was built on and the Zone 2 tanks were moved to their 
present location. In any event there would have been a cost overrun because 
tne allowance for rock was too small. The cost for tais rock excavation is 
$1,120,000. 

5. An under estimation of cement and reinforcing steel amounting to $1,242,000. 

"i:' ',1' 
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Yemen Governme~t Contribution 

The Y':!l'.en GJv-:r:" .. lT.':n':. !-.9.S C J!:':mi "= :.ed 521,752, 604 t::~,"9.:d.s (! J!:';:r:1-= t i:r..:>f the 
cJns~ructiJ~ phas':s :f the project, Jf which $11,7~8,lSl has beer.. s;ent 
... " ......... ,.-.... l:J":lO :~"'_ +-,1...., e;:oe i-:-e"" .. ,s f.f&'::: }o.,~ Qs ... ~ ... "'t-a. .. a t"'ta' ,.,"'s ... ",i" :'?4 {:J? ?("IO ... 4.- .... ~5 .. 1 "..J. _ .~.1. ___ _ '4_ ............. .:..::::. ..... '-'.J,..I, ... _-,:' ,.JJ _ _ ...,I .... ...;_ ''/'''- ,.~ _,0.-..1", .. , 

a,.3. n3FL $30,431,026. '!'he H!GS estirr.a,:ed sno!·tfall Jf ~2,c49,605 is a(!c:mnted 
f:Jr as follows: 

1. Escalation of $1,914,000. 

2. The Yemen Government portion of Contracts C-4 and C-5 (discussed under 
Saudi Fund Contribution) of $1,488,000. 

There are also cost reductions in certain contracts such as C-12 where a 
redesign saved $1,475,000 (before escalation). 

In addition, the Yemen Government has made committments for land compensation, 
right-of-ways and remedial work which are not considered in this discussion. 

G -/0 
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ClifHU}J1' PilO.'F.~T C05T ESTrnA'l'~ 

Water & Sewe~age Construction Contracts· 

Currency Fluctu~tiona 

Contingency 

SUbtotal Contr«ctorAs8ociAtsd Costs 

·RemediAl' Work . . 

Well Drilling 

Trdning 

Lmd and R.O.W. 

A.l H.lma COJllpenlllltim 

. TotAl Project qo~t 

Hazen ~nd S8~1er 
Esti.JIIl.lte 

7B~,ooo. 

5 1/ ,OJOJ~ 

$17 ~~77 ,OOb· 

1,500,000 

360,poo 

',~,662j9?6 

'20.0.,000 

)o.h,~ 

1o.,ooo,()Q(j 

$99-/j'o, ~ ~60 
••• ::aDClII:::Iaa. 

ICJO .0)1( ?~,. 

11 A cmting~ncT allo,., .. nce of 71> or. ContrAct.s A, P,' and C. 

Hanlb Stenn 
FsUll\Jlta 

785,000. 

-0-

$ 87;4138,601 
, 

1,,0.0.,000 

360.,000. 

9,662,9S6 

200.,000. 

)0.1.,000. 

.10.,0.00,000 

$10.9,$15,557 . ............ 

EXHIBIT (, 

YTnclude8 $)31,973 ~or' ~9ndling ContrAct :~ !""'tp.rhl. frol'll ."IlDl'lllnA.!-e~ .. !,uppll.erll. 
This '.tee not At\91ftl ,:in Donor Oo~tr,l!J",t.ton:~ablas. ' 
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:/:.i ~ II' CllN nil 111fT 10/1 

foUn·b Spent. ProJert. R.t.I~~t. :ihortrllli 
r:Q~TnACT C_lt.led Thrll 1980 ""zen IInil s""Ier IIlU1l1ii-s t.eirtn iiftZ;;n;n;l S"wYf!r " .. nllb~Stevrii 

8-1 Dlst.ributlon SJate. ~p. $ 11),119 $ -0- $ lL9,OBh $ 15),000 $ 35,<;("; $ )?,1I01 
f'4-<' Chlorln-\.ion ·;I)'d .. ~nt. 69,8';;> -0- 2t:·,SlO )S,OOO (kl,3117) (ill, US:» 
8-) W.ter Heters 21,1.67 -0- 26,<'29 1'0.000 11,7u;> l.,<"JJ 
8-J, lIobtlnr, ECJut p"";nl. l(Y1.97) -0- 1<,Ia,1110 l);>,OClC 11., "1117 <'la, (127 
8-S Hl.eol1aneou. Toole & Equip. )0,9)1. L,flOO J6,oSS 3B,OOO 5,1<'1 7 ,fJ/~ 
11-6 ~ Ildee '1 .. u. 19.771 -0- 19, IJI)() )2,000 (Til ) 1<',229 
B-7 Sewage Pond Liner 1),927 16,000 16,016 11 ,000 I' ,IJ/I~I ),01) 
!I-e Pole L1ne Jlllrd"lre 970,5',,0 1,050,0(10 1,272,;>55 1,Lh8,OOO )01,71'; "77,1,60 
1\-9 lIydraul1c Sewer Cleanor 2/.,/J98 -0- 28,6)) )1,000 J,'/ J~ 6,102 
R-I0 SubNerelble ~p1n~ Bqu1~ent. 11,L)H -0_ n,lSL 1/.,000 1,716 2,!:6<, 
11-11 ..., .. 11 PUJlp. lS),8Ilfl -0. 107,S29 ~90,OOO !I~3,{·hl 5)6,1)<' 
9-1:? Gen~r.tor. 7]0,956 .0- 8)9,11119 918,000 l()ll,llsn 21..1,01,1, 
8-lJ Sill tchge.r and Motor Controls 6S,))8 -0- )5,1:2) 96,000 (29,?lS) 30,66:? 
8-11, TrllllllCOl'lllera 1)6,102 -0- 153,15<, 166,)99 17,050 )O,'l'n 

D-15 £lectric.l Sub. til Lion Fquip.ent. 2",791 -0- 28,517 )1,000 ),nn 6,211) 
B-b Vent.11"t.lon Equipaent. )0,/62 8,000 36,891 39,000 6,111,5 6,5)'6 
8-17 PIlii' '/1,1 n. 70, LOl -0- BO,616 86,000 10,SIr; l'i,IJ?9 
fl-18 Pressure ~educ1n~ V.lY •• "7,116 51,000 71,)11 73,000 211,<,61 2'i,:1f1L 
R-19 C~nie~t1on S7.te~ 129,<'29 12,000 1"8,61) 169,000 19.JlIJ, )9,771 
B-20 VIIIy"s 129,8)2 2,OCXl 210,548 20),000 60,116 73,160 
0-22 Ah.ltude 'lalYe. 18,0)7 19,000 "1,))0 29,OOC 2).3"1 10,96) 
11-2) Pr.ssure Olluge. 2,966 ·0- ",609 9,000 1,(,11) 6,0)/1 

'rOTAL $2.922.7~) $l,162~OOO $1.,069 , ~ftL th.515,399 $1,lI,l.,B<)l $1,5~n,666 .. ~ ... ~ ...... -.. -... ~.-........ ~ ...... ~ .... -...... ~.~~ ...... --.•••...•.. •••• ~ ••• a.a~&_.~.~ ••• r •• _~._ •• 

~:~i· -. --- ,.; . 
. --:-....: 
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CONTRACT 

A-1 trans.i.sion ".in Pipln~ 

A-U Well Field Piping 

A-2 Water Dist.. ~1.le. Piping 

A-) Va hila 

c-o "obUb.tion 

C-l w.n Field & Trans. t'.ein 

C-2 Water D1atrlbuUon s,--te. 

TOTAL 

" I'" [JIIAIH ~'IJ!f1i rw'l1t THJTlOl! 

F'UI"I •. Spent. Pr0J~Ct. ~8t.1mnlD :;h""l.rn1.1 
Conudtt.ed Ttlnl 19RO linen .iiiJ Sn".Jr:r 111111.1.-5 [pYIn iiii'ir.Ii -;;m;l-~i A" .V" r IIn,...I.-!" V vi n 

$),222,27" $),)61,269 $ ),556,6)) $ ),565,9L) $ )31., ~:?) , )1.),6(,9 

5)7,150 708,298 '1.),71) 111R,114 20S,91d 2l0,~6" 

r,181,LL). 1,567,000 1,866,979 1,95),(152 67,),~ I(l. 7~·S,611 

14),101. 206,000 )12,3L9 )12,)119 If)~,?''C; 109,21.5 

821,858 622,000 6<'1,81.2 11)9,566 (if. ) 17,7)0 

2,11.2,970 2,00),(1()() 2,291.,955 ),056,680 151,9HS 915,710 

1,186,2)0 998,000 3,8)9,61.5 ",0)6,000 2,65),"1'.) 2,81.9,110 

$9,241,621 i9,6?);S61 , $1),11)6,116 $11.,51),126 ~Ia, ),91.,1.69 $5,27",099 
•••••• _.~ ••••• ra~ ••••••• ! •••••••• _ •••••••••• A ...•••••. ~ •.. _ .••....•••• _ ••••... G.~.~_~ .. _ ....••.. _5 ..• ~ .•.• 
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Fund. Srwnt "roj.:" t ~'. t.1",,,t.e :.IIul"l.l"n Il 
__ --=c:....::O:-=.:.II_·:..r..;!I:...::A~C_T=__ ________ '!~_"'I_L_l':,;;.d __ ...:T..:.;h::.I·'l .::l·_IO:.:..(_I __ -:H::..:~...:z:.::e:::n ,,@~~,.,y~r __ I_'~!~S lr.!~~'!.~!... n".l 7-~~f.,r-=-fi"" .. I;':~!-cV§ 

A-2 
A-b 
A-5 
1-<» 
A-1 
,,-8 ,,-11 
A-1~ 
A-1/1 
~-15 
C-2 
C-J 
c-I& 
c-5 
c-6 
c-1 
~-9 
';-12 
t:-13 

WI! tel' 010 t.. S,YI:t.c,. Plpinl' 
'e :Jewel' 
PVC Se:ver 
C".Ung. 
r:eJl"nt 
f!elnlorcins ~ tell1 
'.ow !lelld 5tov.~0 Line Pipe 
Hotor '/elllc1es 
l'!R l"r 1:0 len 
EquiP'lent. 
·,! .. ler nist.. SYlle. 
~Re Or.YilT Sever. 
5J11d1 Gr'lvit, Seller. 
Se.ar H,~s. ~onnections 
LOll hel!d ~evage Line 
5 to ng II Tllnt. 
Public Tolleta 
SewftR~ Trca~r.t 
Subsuz'race t.xplorl!lUon 

"- - .... 

$ 691.,:>7', 
',1.1l,2119 
)l'I, ',1111 
l5i),:?13 
61b,!l"2? 
ton,Oll 

1,{'y9,'120 
201,)16 
201,11.1 

2(. ,OJ7 
1,) .. 11,191 
1,656,':'<'1 
1,265,165 
1,151,2)0 

3911,102 
",1.92,052 
1,058,!:1? 
),705,112 

250,000 

£20,8)),190 

,~ 519, /)(lO 

)61,000 
51f1,25() 
1h?,OOO 
1.%,000 
)(t"OOO 

1, (10.) , (YJO 
199,000 
192,000 

<'0,000 
9';0,000 
116,1)00 

1,161,000 
)13,000 
1~,0!)() 

l,0?9,OOO 
1.1.,000 

1,066,000 
200,00(1 

.~9 ,h)U, 250 

$ 60(,,009 
1.1.6,1 JIJ 

52'1,1!jl 
1IjU,a) 

1,5S~I,2LJIa 
651,'212 

l,1l07,130 
201,)16 
201.11.1 

26,11)'1 
1.,181.')00 
1,01'),6)0 
),17r., <'P,1 
2,151J,!l26 

611,)11 
6,16),1112 
1,IaII0.021 
2,911,)90 

?Sl,(6) 

$29,151&,1;)95 

$ 6)3,9',11 
IM',1]u 
()~&,Ifll 

1511,nl 
1,559,201& 

651,"1'2 
1,U02.1)11 

207, )16 
21)1,1'.1 

;o6,CJ7 
5.5~2,(X)() 
1,56),900 
5,fl61,699 
),52",9'51 

610 ,1'19 
6,151,000 
1.A)O,81.0 
),.r6,)20 

)5U.120 

$)6,196,761 

:! (fill, ; .. ,'; I 
l~, t; .. 1. 

.. I;' ,(kol 
-!l-

UO),;':,;, 
1~'J, ~.)(;'J 

10 J,31" 
-1)-

-:1-
-0-

)".6),31)? 
(SlHl, 7'1"{ ) 

2, I&'i<', ~('") 
1,~1 3,",1'/1 

2~) J, 2r.~~ 
1 , ',l(~ 1 , n~:'1 

(1.1 f1,I,W', 
('I) I , Ill:' ) 

)\l,lgl 

l (!, I, .\:,",) 
'J, ~'? l 

)i,II, 1 t:I 
-'J-

8!!). (,I,? 

Jr:?,2SJ 
1 1),31" 

-(,-
-'1-
_0_ 

h,l91,i! I19 
('i~,nn , 

II, 51S, '111, 
'2,31),'113 

2.'2,!Hl 
I&,'26I,,9hn 

(?1 ,617) 
") , 2'111 

1011,61&11 
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YllltFll OOVERtlHt'liT cUlm (PliTT I ~J 

t'Unda spent Project ~·athll,t.41 !;hol,tr"l1 
CONTRAr.T r.0NI1 tt.,d '!lJru 19t10 Haz"n anit S"NJer "/lnRl:i-slevin IIn::.en line I S/l"yr.r- - ·!!:;;I1"~-::l!:."in 

A-1 'rruu;.t .. Ion Haln' $ 1115.5)5 $ 152.961 $ 160.oJ6 $ 161.051 $ 15,101 'r, lr:,r;:n 
A-U ~!ell Field Piping 51.612 6B.CiJO 71,1&6) 11,8B6 19.791 "".211. 
A-" Allbeatoa r._flnt.::;ewer Ptpinl'! 2)7.0)6 200.)85 2110,528 2110. 521! :!,:,9~ 1,I.'J2 
1-5 PYG :;ewer PiplnR 171,062 271.,1119 265,2119 )69,599 11",1117 1~11I,5)7 
A.,(, !:aaLlnr:a 8S,192 71,000 85,192 85,192 0 0 
~-10 Rlectr1c~l Pole. 18",6<'8 ° y ' O.100 )1:0.100 20la,012 201.,072 
A-11 Low Head Sewage Line Plp\n~ 112".855 )75,000 450.682 1.50,662 25.!\27 2~,fln 
B-O Mobilization 2,015,988 2,01.6,000 2,015,986 2.015,9/10 (I 0 
B-1 II Trllnafol11lerll 1,287,01\9 ° 1,4"6,)28 1,573,601 161,2)9 ;>1\1),512 
~21 Oenerator BuildlnK. )81,100 )20,000 669,506 627.000 2t17.806 21.5,)00 
B-24 Pwlp S t.a t.1 on. 1,312,660 1178.000 1,615,2111 1,1511• 000 )62.£.11. ""5,),,0 
8-25 Chlorination station 151,U.6 192,000 )11,806 ))1,000 151.,(,60 173.1\5" 
5-2b ::1ect.rical Pole Line 2,578,1157 0 2,291,1"0 2,926,000 (2IlfJ,117) :11.9,5"3 
8-11 E1ect.ri~,,1 Inatal1at.lon 1,085,1") ° 1,2(1;1,1195 1.612,000 117,)52 ~;}/,,1l<;7 

B-26 HecMni~al In!ltaUat.!.an 1,259,804 ° 1,)61,97) 1,960,000 102.189 7~l/l,196 

C-O Mobilization 5,~5),6011 5,55),000 5,55),1195 5,673,h12 (109) 119.808 
C-l Weu Field t. Trans. HeiR 27),466 25~,000· 292,861 )90,)20 19,3?5 116,051a 
C-) IArKe Saver. 893,269 )85.000 516,la9b ' 81.2,100 ()lb,715) (·jl, WJ) 

c-II Col1ec tor Severl 692,)1,6 62f1,ooo 2,0)11,1.6) 3,156,)01 1,3"2,111 ;>,Iat)J.9~5 

c-5 Sewer Houlle Connect.iona 619,897 1.b9,OCO 1,165,611. 1,898,01,9 51.~;, 717 1,;>'//1.152 
c-6 Low Helld Sevale Linn 98,256 ),000 151.,)113 1~h,201 56,aB7 ~c;,9115 

C-9 . Public Toilet.. 586,899 111,000 ,.5I1,1h6 ., 518,1.60 (1)2.15) (1l,1)S') 
~-lO Wall ru.p Houlel 1107,892 19),000 66),1,91 $28,01)0 275, t;'19 1 :!O, 100 
C-12 Sewar:. Tr8lt.ent. 1,170,0)5 ·))6,000 938,305 1,195,680 (~)l,7JO) 2<;.6115 
C-lJ Sublurt~ca EIplorat.lon 78,91) 89,000 88,157 ·11),260 9,1fl !a )1.,)U'1 

TOT j L .21, 752~6011 $11,16[1,181 $2b,6·02,209 $29,110,1)6 $2,tlh'J.OO, $1 , J~;lI.132 
••• _ •••••••••••••• ~~ •• _ •• ~a •••••••••••••••••••••• A ••••• ~ ••••••••••• ~ ••••••••••• _._.u •• _ •• uDr •• ~" ••• 
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ANNEX E.4 

USAID MINUTES 

OF 

DONORS CONFERENCE 

TO REVIEW THE 

TAIZ WATER AND SEWER~GE PROJECT 

January 27 through February 1, 1981 



AJ.'WEX E. L. 

The following paragraphs record the proceedings of the conference in chrono­
logical order. 

~.!EETING OF J.u.NUA .. ~Y 27 

1. :.~ • . ol.,2.-:'.i.sf:.:'l 09~!'".-=d t:-. .: Conf-:!"-:::c-= '::~." T.-l-=l:o::-.i.::g :h~ p~~ti:i;s.!'" .. :.s ~.i -=~­
phasizi~€ the ~~portacce of the 9ro~ec~ to the citizen2 of Taiz. 

2. ~.~. Al-Huraiti preser:ted an over'rie" of th-:: proj~ct; incl~iin~ its history, 
purpose ~~d current status. 

3. ~1r. Coughlin briefed the donors of cost overruns, and differences in Hazen 
and Sa~Jer and Hanab-Stevin estimates of costs to finish the project. 
Hazen and Sawyer's current estimate of project cost is $77.6 million, 
which is approximately $13.0 :nillion !!lore than the April 1979 contract 
award. Hanab-Stevin's current current estimate, however, is nearly $10.0 
million more than Hazen and Sawyer's estimate. Thus Hazen and Sawyer 
estimates a shortfall of $1.14 million in the US AID contribution toward 
equipment procurement, $8.92 million to Saudi Fund contribution, $4.19 
million in Abu Dhabi fund contribution, and $2.84 million in Yemen Govern­
ment contribution. However, Hanab-Stevin estimates these shortfalls to be 
$1.59, $5.27, $17.36, and $7.35 million, respectively, for each of the 
fundL~g agencies. 

4. Mr. CoughliI' attributed the cost overruns principally to underestimation 
of quantities by Hazen and Sawyer (particularly in the area of rock exca­
vation), population growth, and some additions to project work within the 
"project boundary." He further stated that 47 percent of the job has been 
completed by the contractor. The contractor's original completion period 
was 39 months with expected completion date of July 16, 1982. The contrac­
tor later submitted a 29-month construction program to which NWSA responded 
by outlining conditions ur.der which this accelerated program of construc­
tion would be acceptable. 

5. Mr. Al-Fusail elaborated that NWSA decided to add water lines within the 
project area as a result of pressure from the public and the Governor of 
Taiz. NWSA, however, successfully resisted public demand for adding water 
lines in areas outside of project boundaries. Within the project boundaries, 
NWSA officials agreed to add water lines in areas where citizens have moved 
in; particularly in areas along the luB.in roads. 

6. In response to a question from the Adu Dhabi Fund (ADF), Mr. Coughlin 
agreed that the problem of underestimation of quantities was partially 
associated ~ith Hazen and Sawyer's reliance on the usage of someone else's 
data (Montgomery Report of September 1975) in the design of the project. 
The consultant, however, conducted further studies during the design. 

7. In response to another ADF question, Mr. Coughlin stated that NWSA should 
negotiate reasonable unit prices with the contractor whene'ofer the quanti­
ties exceed 115 percent. In case the contractor refuses to negotiate, the 
owner (through its consultant) can issue a unilateral change order at a 
set price. The contractor either accepts the unit price quoted or takes 
the disputed item to arbitration. 
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,g. The participants discussed air testing and water testing as pi.peline ~ -18 
testing procedures. They felt that both were acceptable proceduro:s. 
In the city, they expro:ssed interest in air testing ~rior to back-
filIi::.:; a:.d wa~-=:r testi:,.~ later. In the case of t=:o: :~ai::. li::.e, ::-a:r 
;re~e:rrei :~a: :~e 20::.tra:~Jr C:::.d~2t the ~at~~ ~ee~ first O"'~~ ~o 
cackfilli::.g. 

9. T!:e !J,sAID represE::ltati.ve, .:'ir. nedcr.a.n, raised the i.ssue 0::' co::.tinuing 
absence of 5SPL expatriate supervisory staff from construction sites. 
The consultant responded that this has happened several tbes. The 
consultant has brought this situation to the contractor's and NWSA's 
attention. HSPL, however, has continued to deny that this situation 
ever occurred and continued to do so even after the consultant took 
the resident engineer of NWSA to various sites to witness the absence 
of HEPL supervisory staff (for further discussion on the subject, see 
para 15 below). 

10. Mr. Al-Huraibi, after the departure of the consultant from the meeting, 
discussed the adequacy of staffing of the consultant construction super­
vision team in the field. In early stages, the team was weak both in 
numbers and quality. The situation has since L~proved slightly. The 
consultant's field staff lacks authority and consequently refers even 
very basic questions to its home office in New York. r~. Young, of 
US AID , emphasized the need for the addition of professional engineer­
ing capability to the field staff. Mr. AL-Fusail suggested that the 
consultant should ask the contractor to submit a monthly construction 
program and approve what he can effectively supervise. There was 
general consensus among the participants for the need to make these 
improvements. 

11. The meeting was adjourned and the participants agreed to meet on the 
following day, J~~uary 28, 1?81, with contractors' :representatives in 
attendance. 

MEETmG OF JANUARY 28 

1. Mr. Al-Huraibi opened the meeting by asking Mr. Sutton to justify the 
contractor's project cost estimates. Mr. Sutton responded that out of 
the $10.0 million difference in the two estimates, only $3.1 million 
is in the construction cost and the balance is reflected in higher and 
lower rates of contingency used by the contractor and the consultant. 
Of the $3.1 million difference in construction cost, $1.6 million is in 
contract Item C-7 (more rock excavation, crane usage and less reduction 
in concrete quantities than estimated by the consultant), and the balance 
is spreadover 49 items. The consultant and the contractor basically 
agreed with each other on factors contributing to two significantly dif­
ferent project cost estimates. The contractor attributed the $6.8 mil­
lion contingency difference to (a) the extra anticipated cost of rock 
excavation ($2.5 million), (b) the claims for overhead losses because 
of delay in moving the work as fast as the contractor expected ($2.0 
million), and (c) anticipated extra day work ($2.3 million). It appears 
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that the estimate for overhead loss is based on HSPL assumption that it 
is working on agreed 29-month schedule which NWSA co~tends it has not 
accepted. 

2. At the request of ~r~iSA, ~.!r. Cot:ghlin :nad~ cr:ef c~m:r.e=:ts on vs.rious 
:te::'..s lis:e:l. ll...-:.d::r :~:::n :i:l. 4 of the 27 Ja::l.~arj· age:::'s. as :'0110'.';5 
(as record·:~d by T:·lSI see . .l..nnex ). 

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j. 

Secondary water system: The original tender documents did not 
include trenching, backfilling, select backfill material, and 
pavement restoration. These items caused the major cost increases. 

Expanded distribution system: The requests from local officials 
and higher government authorities put NWSA in a position of having 
to extend services. 

Handling of Contract A materials: The contractor was not originally 
expected to handle Contract A materials not purchased by him. Now, 
he will not handle the materials without payment. 

Additional pipe/fittings: The increases are due to the changed 
conditions in the city with more building and more construction 
interference. 

Electric transmission poles (A-10): The successful bidder (Al-Mutahar) 
has never been able to provide the required 14 metre concrete poles. 
Therefore, much effort and time was lost to find a solution. The solu­
tion at this time seems to be fabricated steel poles. 

Additional Contract A materials: Primary cause for the increase was 
a purchase order for 10 percent more materials requested by NWSA. 
ft~so, some fittings were not included in the original tenders. 

Water storage reservoirs: Zones II and III tanks were affected by a 
house on the site (Zone II) and by large quantities of rock (Zone III) 
that was shifted because of the house. At Zone III there are three 
alternatives to the larg~ cost of rock excavation: (1) pay contractor's 
price, (2) negotiate and set a fair price with contractor, and (3) re­
tender the rock excavation. 

Service to Zone VI: Mr. Coughlin explained why the hydropneumatic 
system was used to replace the original tank concept. 

Sewage treatment facilities: Extensive soils testing showed that a 
redesign of the ponds was in order. The redesign will effect a cost 
savings from the original tenders. 

Select backfill and begging: The consul. tant is evaluating all areas 
where savings can be realized by changing contract specifications 
while insuring complete protection for the pipelines. 

http:Cough2.in
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k. Built-up roofing: The contractor is evaluating the char.ges and 
preparing cost estL~ates for the new approach a3 racorr~~e~ded in 
the St~ley report. 

1. El~~., off stati'Jn: :;J char:ges from the ori€i:-.al ':'-:.sig::. 

~-2.o 

m. Elec~!':'c tran2:nissi:m :r.ai:: (S9.naa road to .<l..2.-Hai:r.a): C·:ms'tr'..;,ction 
of this line will be postponed until YGEC is capable of providing 
service. 

n. Mr. Coughlin summarized briefly the consultant's position on the 
status of the other redesign features included in Stantly Consultants' 
report as recommendations on cost savings. 

3. The discussion then reverted back to the issue of cost overruns. The ADF 
representative asked Mr. Coughlin to explain the cost overruns of $17.00 
millon over tender amount. :v!r. Coughlin responded that $6.0 million over­
run is in price escalation provided for in the contract, $4.00 million is 
due to NWSA's decision to have the contractor install the secondary water 
system (instead of FwSA Taiz branch as originally planned), a little over 
$1.0 million is the result of change orders and the balance ($6 million) 
is in the underestimation of quantities (particularly rock excavation) by 
the consultant. On rock excavation, Mr. Coughlin recommended that NWSA 
will realize substantial saving if additional rock excavation is rebid. 
The contractor's unit price is $2l4 while the consultant considers a unit 
price of approximately $80 as very reasonable. On underestimation of 
quantities: Mr. Coughlin stated that NWSA had accepted the Montgomery 
report which served as the basis of the consultant's estimates, and that 
NWSA was unwilling to fund ~~other feasibility study. Consequently, the 
consultant did not have the proper quantities at the time of tendering. 
~~. Coughlin then agreed with NWSA that had it known the quantities, NWSA 
would have been able to negotiate the unit price substantially downward. 

4. The participants tnen l'u(!used. on the staffL'1g of Hazen and Sa~r. The 
ADF representative asked Mr. Coughlin to describe the staffing of the 
consultant as it relates to the construction sites and number of work 
crews involved. Mr. Coughlin responded that there are 13 expatriates on 
the Hazen and Sawyer team (fo1J.r of them are professional engineers) and 
that he plans to add three more (waiting NWSA approval) in addition to 
nine Yemenis involved in supervising construction. The contractor has 
51 expatriates on its staff and approximately 2l crews are involved in 
construction. Fourteen of the 21 crews are pipeline gangs and the civil 
work is being done by the Indian work force. The ADF representative 
felt that the consultant's staff was widely distributed to which 
Mr. Coughljn countered that it is not necessary to have an inspector 
on every construction site. Mr. Coughlin then commented on the con­
tractor's supervisory staff by stating that HSPL has six expatriates 
and at time 2 to 3) supervising the work on pipelines. This has been 
evidenced by NWSA representative but the contractor insists that the 
consultant is wrong. When asked about the possibility of directing the 
contractor to reduce the number of crews working on the pipeline, 
Mr. Coughlin stated the answer is for NWSA to put pressure on HSPL 
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to increase supervlslon and deny payment to the contractor on work at 
f -21 

a site fro~ which HSPL supervision is absent. The .~F representative 
reco~mended that the consultar,t should deny pa~er.t for ~ork done w:thout 
s'J.pervisi:m cy the c:;,!".trs.ctor 'to which other dor.ors: :;H2A, a..,,:d 'tt:e C:;'l:.­

su.: tar: t :.~~-=-=:'. 

5. :;!': HS?L'~ ;ro;o5ei :ha!"'_~-= .. "" ~h~ '~or:3trt~~~:'or.. ;--::r:"J:' fr~~l:: (p-=rlJa. ~r 
ten:ier iocu.'r.er.:.s) to ::"';' ::'.'Jl:.t:-.s, :'2". Cou~:L!.i~ state,:' that ::-: .. ;8 . ..l. wrote a 
letter to the contractor outlining conditions to which he has not 
responded and, therefore, 'the consultant presumes the acceptance of 
rruSA's conditions by HSPL. 

6. On testing of the pipelines, Mr. Coughlin reiterated that HSPL plans 
air testing first and water testing later. A NWSA representative asked 
the consultant to water test the pipelines before backfilling. Should 
excavation be needed again (if the lines are tested and leaks are found 
after backfilling), NWSA will be severally criticized by the public, the 
NWSA representative added. ~~. Coughlin pointed out the advantage of run­
ning a water test after the settlement of the backfill in mostly rocky 
Taiz. 

7. Upon departure of the consultant from the conference room, the donors 
listened to Mr. Lord (Stanley Consultants) who covered the elements of 
the Stanley report pertaining to Hazen and Sawyer. He recommended a 
correct mix of people on the staff of Hazen and Sawyer, delegation of 
authority from the home office to the field, increase in the field staff, 
and a set of appropriate procedures to improve the performance of NWSA's 
consultant. 

8. The donors then focused on the question of retention of the consultant 
and the extension of his contract which runs out the end of February 1981 . 
. ~ter a brief discussion, the donors and NWSA officials concluded that 
Hazen and Sawyer should be retained and their contract be extended. The 
participants strongly felt that the consultant should restructure its 
field staff, appoint a knowledgeable (particularly of the design) and 
aggressive negotiator as its manager, and delegate more authority to 
personnel in the field. 

9. NWSA then asked the funding agencies to give an indication of the ad­
ditional financial support they could provide. The ADF representative 
stated that their delegation will make their recommendations to the 
Fund, and that the decision will be made by the ADF head office. The 
Saudi Fund representative asked NWSA to negotiate with the contractor, 
define the final cost, and notify the Fund. The Fund would then con­
sult with NWSA and make a decision. The USAID representative, on 
behalf of the U.S. Government, expressed tentative willingness to 
contribute up to $5.0 million for the extension of consultant's serv­
ices and for the cost of commodities, details of which will be worked 
out with NWSA. He further stated that this project is important for 
the people of Yemen, and expressed his hope that, after their review, 
the Abu Dhabi and the Saudi Fund would support the project. He also 
stated that he was very pleased with the donors' decision to continue 
with Hazen and Sawyer and expressed his confidence that Hazen and 
Sawyer will do a good job to protect its r~putation. He asked NWSA 
to bargain hard with the consultant and negotiate a good contract. 
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10. :'1r. Al-Fusail, Director General of NHSA, made the concluding re:r.arks 
of the January 29 ~eeting. He stated that potable water was nQ~ber 
one priority of his country, 9..'1d as ev.:;:r:rof.e kr:ows, Yemen is a 'fer::" 
~o'.Jr :Qu::-:!:"~r. .~ l·:r: of ::::>:-.'-::l !13.2 9.lr'?a..:!~." :-=-=~ ... .:;~! .. ~: :::'". :=:-: ;r:>.~-=::. 

ne ·..:.rgej th-:: iel:?eates to help :':'~':: . ..l. ar.i :~-:: ;>-=.::>pl", of i-2:n,,=!1 cJ r-=c:J:':";-
::~!""_..i:.::~ -:0 ,,:!:-:i:r- €':'":/'-:r::."!'".e::'t,a t.J :"'i::a.:-.. 2-e :~ .. -: o·.,-2rr'.l:" .. s. :'i: :h·:>'..i: s.:: .. :.:..­
ti.::>:..al supp.;)rt, 'th'2 pr:-ject 'Ii:'ll ::'Jt progr'2ss, he cJl4cluded. 

SITE VISIT JANUARY 29 THROUGH 31 

The ADF ~'1d USAID representatives made site visit to Taiz following full 
'sessions of conference of January 27 - 29. The SF representative, who left 
on January, empowered the ADF to investigate for them and report back its 
findings to the SF. 

MEETING OF FEBRUARY 1 

1. The US AID and ADF representatives stated that HSPL seems well organized. 
The contractor had complained that NWSA has not paid $8.0 million due 
to him and does not know what is holding up the payment. NWSA is generally 
tardy in making payments. The consultant's field staff lacks authority 
and there is no one on the project site to represent NWSA. The contractor 
further stated to the visitors that he was 2 months behind schedule be-

,CB.use of delays in drawing changes, increase in quantities, and time­
consumming process of seeking approval on variation orders. The contractor 
claL'lled NWSA' s consultant does not have the authority to approve a varia­
~:on order. 

~. The ~ruSA representatives responded that the consultant's authority to 
approve variation orders was withdrawn because (a) change orders required 
additional money, (b) various change orders were approved by the consul­
tant without the knowledge of NWSA, and (c) at times the consultant recom­
mended the approval of variation orders without having the contractor's 
price. The consultant, however, has the authority to approve change 
orders which involve no extra cost. 

3. The ADF representative identified lack of communication among the ~Kner, 
the conslutant, and the contractor, and the lack of delegation of 
authority by. the principals, including NWSA, to their respecti',e staff, 
as major problems confronting the project. He also emphasized the neces­
sity of building the consultant's confidence. He cautioned NWSA not to 
publicly criticize its consultant. The contractor is trying to cr~ate a 
wedge between the owner and the consultant. The evaluation of Hazen and 
Sawyer's work by Stanley Consultants was a serious mistake insofar as it 
hurts the confidence of Hazen and Sawyer, the ADF representative ob~erved. 
One NWSA representative agreed with the ADF representative on the need for 
NWSA's representative to be on the project site and that lack of communi­
cation exists among three parties while another one disagreed that NWSA 
had not delegated enough authority to its staff. 

http:overr,.rs
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4. Mr. Al-Fusail stated that NWSA will negotiate with the cQnsultant in 
good faith, give more authority, cooperate with the consult~~t, 
refrain from ar.y public cr:ticis~ and work toward buildi~g the co~fi­
de!:~~ :Jf ~:-!-= co~s·..L..ta::t. Ir: repl:r 'to the .J.":F r'?pr~.:e:-:.t~t::'~/=' 2 ·::)~_~~~:!-:s 

cor:eernir.g the hiring of Star.ley, USAID represer.tat:'v-:: Be~k.":!.a:;. r..:,-:.:;:i t:-.:=.: 
'..r!:.ereas Sta.--:le:;'2 ir.Tlolve::ler:t :r.ight have hli.rt tho:: c:::r..,s'lltant'.:; ·::::::.fi­
d.enee, the action ~"as r.ecesss.ry to give :iViSA ani T.iS.-\ID t.he necesss.ry 
basis for jud~ents concerning the prQgress of work and analysis of the 
problems, and appropriate future course of action as background to the 
Donors Conference. 

5. The ADF representative then shared with the participants Hazen and Saw­
yer's expressed willingness to ~ake personnel changes as desired. He 
further urged NWSA to negotiate a contract extension with a ceiling and 
at a reduced rate of fixed fees to which all participants agreed. With 
this, the Donors Conference concluded its final meeting. 
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TMSI* NTIruTES 

OF 

rC:TOnS CONF=:F.E::C=: 

January 27 through February 1, 1981 

* Technical Management Services, Inc., AID-financed advisor to NWSA on 
technical and administrative deve1opmen~. 
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~IEETnTG OF 27 JAl."l. 81 
AT 1430 AT SAN.A.' A YAR 

Al'TNEX E.5 

1. D.G. opened meeting with brief statement of L~portance of project 
to citizens of Taiz. 

2. :.:r. :,:uhsin Al-:luraici ;r::3-:1:ted project overvie'" a::.d brief 3tate:nent 
of meeti::.g purpo.s~, 3tatus, a.:ld o'ejectives. 

3. ~~. Frank Coughlin, H&S, Project Director pre3e::.ted discussion on 
project (copy attached). 

4. Questions: 

a. Was HSPL 29-month progra~ of construction approved? 
Answer: It was approved with conditions but was not to change 

the basic tender document proposed program. 

b. When was data collection period begun? 
Answer: It started in 1975 with Montgomery Report and further 

studies were done by H&S in 1976 and 1977. 

c. According to the contract conditions can the owner impose on 
the Contractor the Engineer's estimated prices? 

Answer: The changes to the contract documents beyond the 115 per­
cent must be negotiated to arrive at a fair and equitable 
price. If the Contractor is not willing to negotiate a 
reasonable price for such work then the owner (Engineer) 
can issue a unilateral change order with a set price and 
the Contractor must perform the work. The Contractor can 
then go to arbitration if he does not agree with the price. 

d. Why were more lines added to the project service area beyond 
those shown in the tender doc~~ents? Why were these not included 
in the tenders? 

Answer: The pressure for additional lines came from the local citi­
zens and the Governor, and higher Governmental authorities. 
Demands were also made for service outside the project 
boundaries. This was resisted successfully by NWSA. It 
was stated that the Engineer would present his explana­
tion on the second question during the meeting on 
Wednesday, 28 January. 

e. The issue of pipeline testing procedures was raised and different 
opinions were expressed. The use of air testing and water test­
ing are both common procedures accepted on such construction 
projects. This will be.further discussed with the Engineer. 

f. The question of the deficiencies in expatriate supervision by 
the Contractor was discussed. The Engineer has directed cor­
rections to the Contractor and has requested owner assistance in 
resolving the problem. 
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5. Meeting's adjourned session w'as set for ~ljed. 28 Jan 81 at 3 PM with 
funding agencies, !ftlSA, H&S, HSPL. Donors w;.ll be observers at 
this :neetbg. 

At the ':?:-.d. of the :r.e-::'Cin,?; H&S \o[ill be a.s~:ed 'Co report 0:: 'Che re'.:i::sig:-. 
Lat~es lis'Ce.:i :'r. the agenia. 

Trip to l'aiz '..rill be Fl'iday and Saturday. 

6. The proposed program (attached) recommended by ~~SA for the visiting 
delegations was presented and discussed. Changes were to be made 
due to travel schedules. 

Reconvened Session of Meeting 28 Jan. 81 
at 1500 at Sana'a ~~ 

Attendees: s~e representatives present as in :neeting on 27 January 
with the addition of representatives of Hanab-Stevin: Mr. W. Sutton 
and Mr. Theo Haagsma. 

1. Mr. Al-Fusail, Director General and Mr. Muhsin Al-Huraibi, Taiz 
Resident Engineer welcomed everyone and thanked the representctives 
for attending. The meeting agenda was set as follows: 

a. Presentation by Hanab-Stevin, Mr. Sutton 

b. Discussion with Hazen and Sa~Jer, Engineer 

c. Discussion with financin3 agencies 

2. Mr. Sutton explained how Hanab-Stevin developed their estimates of 
project costs. The total cost includes the potential for all types 
of claims that the Contractor might submit. The estimated cost for 
the construction contracts (approximately $73.2 million) is considered 
a very realistic figure. The estimate for claims (contingencies) is 
less firm and includes more flexibility relative to projection. 

a. Question was asked regarding the meaning of the cost difference 
of $3.1 million between '1&S and HSPL. 

Answer: $1.6 million is in C-7 and the other $1.5 million is spre~d 
over 49 items. 

b. Question was asked why the $1.6 million difference exists in 
tank construction. 

Answer: 1. Rock excavation, 2. crane rental, and 3. less reduc­
tion in concrete quantities than estimated by Engineer. 

, 
:,~'~, ',,' :'~';'::,,~.!;::./>. 
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c. Hazen ~~d Sawyer's response to the difference of $3.1 ~illion was: 

1. 

:, , 

0, 

H~~dling in Contract A ~aterials 
CJst Jf rJck excava~!o~ 
?e~ai~der of Contrac~ C 

:\c:;.air.jer of 3 
PVC fitt':'ngs 

.S + ~.JO, )00 
-2.,:':),)(;0 

~:::', :)JJ 
;,........ ,""',- ,"', 
_..;...",,,,,, ..... v 

+1,:)00,~00 
+ 500,,)00 

3. Discussion ,-lith Hazen and Sawyer, ~.1r. Fr8!'_~ Coughlin, referred back to 
the agenda of 27 January 81. Mr. Coughlin further explained specific 
items ~uestioned: 

a. Secondary water system - the original tender documents did not 
include trenching, backfilling, select backfill material and 
pavement restoration. These :tems caused the principal cost 
increase. 

b. Expanded distribution system - The requests from local officials 
and higher executives in government put NWSA in a position where 
services were to be provided. 

c. Handling of Contract A materials - The Contractor was not orlgl­
nally expected to handle Contract A materials'not purchased by 
him. He would not handle the materials wi thou t payment. 

d. Electric trarsmission poles (A-10) - The successful bidder 
(Al-Mutahar) has never been able to provide the required 14 
meter concrete poles. Therefore, much effort and time was lost 
to find a solution. The solution at this time seems to be fabri­
cated steel poles. 

e. 

f. 

g. 

h. 

Additional pipe/fittings - The increases are due prinCipally to 
the changed conditions in the city with more bui~ding and more 
construction interference. 

Additional Contract A materials- Primary cause for increase was 
purchase order for 10 percent mrJre materials requested by NWSA. 
Also, some fittings were not in'::luded in the original tenders. 

Water storage reservoirs - Zone II and III tanks were affected 
by a house on the site (Zone II) and by large quantities of rock 
(Zone III) that was shifted due to the house. At Zone III there 
are three alternatives to the large cost of rock excavation: 
(1) pay contractors price, (2) negotiate and set a fair price 
with contractor, and (3) retender the rock excavation. 

Service to Zone VI - Mr. Coughlin explained why the hydropneu­
matic system was used to replace the original tank concept. 
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l.. SeYilage treat!llent facilities - 2xtensive soils testir.g showed that 
a redesign of the ponds was in order. The redesign will allow a 
.savi~~s ::1 co.st fro:! the origir.al "t-er.d,=rs. 

1vn-:r::- sa:~ri:-.€$ ca!: "0-: realized b~r cha!:ging '2':1f .. tra.ct .3pe~ifi ~atiJ!::: 
while er.suring CO!::91ete prote~t:'.':':1 for -ch:: pigel::'::es. 

k. Built-up roofing - The contractor is evaluatir.g the ch~~ges and 
preparing cost estL~ates for the new approach as recommended in 
the Stanley report. 

1. Blow-off station - ~jo ch~l'1ges from the original des ign. 

m. Electric transmission main (Sana'a Road to Al-Haima) - this line 
will be postponed until YGEC is capable of providing service. 

n. Mr. Coughlin summarized briefly the angineers position and the 
status of the other redesign features included in Star~ey Consul­
tants report as reco~~endations on cost savings. 

E-28 

4. The following questions were asked by the FWlding agency representatives: 

a. Mr. Coughlin was asked to e>~lain the $17 million difference in the 
tender price and the present cost estimates. 

Answer: About $6 million of the price is due to escalation; $4 million 
of the orice is due to the decision to have the contractor 
complet~ the secondary water system (C-2); $1 million results 
from change orders and the remainder is due to the increased 
luantities resulting from lJW estLT.ates in the tender documer.ts. 
Note: The Funding Agencies were each har:ded a copy of the 
engineers Se9-cember l?CO revised Bill o~ Quantities. These 
quantities are presently being used in making project cost 
projections as presented in this meeting. 

b. Question was asked as to the engineer's present staffing. 
Answer: Presently ~here are 13 expatriate employees in Taiz and 3 

more have been re~uested for NWSA approval. There are 4 regis­
tered professional engineers on the staff including Mr. Col~man. 

c. Question on the ratio of staffing by the engin~er and the contractor? 
Answer; 'the contractor has about 50 expatriate staff in Taiz and has 12 

to 14 pipeline gangs and about 8 to 10 other gangs working on 
the project. 

d. What is the status of the contractors construction program relative 
to the contract program of 36 months? 

Answer: The contractor submitted a proposal for a 26-month schedule of 
construction. NWSA responded to that proposal with a letter 
setting out certain conditions for early completion. The con­
tractor has not responded to NWSA's letter, so presumably he 
has accepted the conditions. 
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e. The e~ginetr was asked to comment on the contractor's supervision. 
Answer: HSPL has 6 people to potentially supervise the work. The 

contractor has not responded to the engineer's directives to 
correct the situatio::. Cor:sulta.r:: ',rill i::i'or!":l (!or.tra-:t:>r' 
that · ... ·ork per:~or~ej "i t.hout superT:'sb:: 'tlil2. :-.Oi: t: ;aii 
tE:~ause it will n:>t be ir:spected for appro'.;al. 

~ -2. 

5. Construction Supervision by :iazen and Sa·..rJer. 

a. :vIr ... U-Huraibi explained the present contract situation with respect 
to the engin~er's services. 

b. y~. Richard Lord from St~~ey Consultants presented a s~~ary of 
Stanley's report elements related to the type and number of staff 
members on H&S's field staff. Also, he briefly stated the issues 
presented in the report on the function and techniques that should 
be used by the engineer. 

c. The Financing agencies representatives and NWSA concluded that a 
contract for the duration of the project should Signed with Hazen 
and. S a'..rJer. However, certain s pec5.fic condition and improverne~ ts 
on staffing level and type must considered; these conditions will 
be finalized on basis of Dr. Rasoul (ADFAED) findings after his 
visit to Taiz. 

6. Concluding statements. 

a. The representatives from the Abu Dhabi Fund expressed their interest 
to support NWSA and stated that any recommendations would have to be 
consid~red by thei~ manageffient before decisions could be made rela­
tive to additional funding. 

c. The Saudi F~~d representative expressed his pos~t~on that rruSA 
should continue to negotiate with the contractor to define the 
final costs and then notify the Saudi Fund on the results. At that 
time the Fund would be in contact with NWSA. 

c. The USAID representative expressed in behalf of the United States 
Government their willin~less to contribute up to $5 million more 
for additional engineering services, as well as increase the AID 
contribution toward the construction shortfall. 

d. Mr. Al-Fusail closed the meeting by stating the importance of this 
project to Yemen and to the citizens of Taiz. He asked for early 
consideration by the funding agencies to assist in eliminating the 
shortfall for all construction contracts including ~he Yemen 
Government portion. 

I: .. ' (::" : . 

. /.:1 :!t "j 

:' : 
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March 8, 1981 

Mr. M. A. Al-Fusail 
!:'irectnr GI?nera1 
~ia t icmal Water anri Sewerage A'.lthori ty 
~a~aa, Yeme~ Ara~ Republic 

Taiz Water and Sewerage Construction 

:'ear Mr. Al-Fusail: 

When representativ(!s of the Donor Agencies met in Sanaa, 
beginnine: Januarv 2 7 ,1981, Hazen and Sawyer and Hanab­
Stevin Pipelines (M.F.) ltd. presented ccst information 
that indicateri comuarab1e estimates of contractnr related 
cnsts anr differeri

6

in al1nwances fnr continge~cies/contractnr 
claims. For example in Januar~ loel the estimates were: 

H&S 
C~ntractor related c~sts 
on Con~racts A, B & C 
including ~isputed i~ems 
wrose nrices were still 
subject t~ n~~ntia-
~ion. !71,862,004 

Contingency a]lowance 
by H&S an~ potential 
claims by HSPL. 5,030,000 

nthpr cnsts* 22,811,956 

Tota] Project Costs soo,703,060 
•••• = •••••• 

HSPL -

$ 74 ,8e3,60l 

11,820,000 

22,811,956 

~109,5lC: ,557 
•• =.==-•••••• 

In the abovp table, tre term disputed items is use~ tn indl~ate 
sltuati~ns wr.ere P.e.S a~~ HSPI di~a~ree on thp value o~ a de~uc­
tinn or a~ a~diti~n tn tre c~~tract but e~~ect to ~e~ntiate 
t~c differe~ces. ~hp term ontp'rtia] clai~' is used to i~~lcate 
a requp~t fnr ~y~~nt bv P.SPI that HaS thinks has nn validity • 

... 
Currprcy !=1uctllatinn, '=empdia1 ""ork, Well Drilline:, Fngl~ep.rin~, 
':'r::l inin;o, Iar.~ a~~ RIE'ht-('I~-Wajr, ar.~ Al Haima CompeTlsa t .i('ln. 
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Sub~equent to the ~norts meetin~, NWSA instructed Ha!~r. ar~ 
Sawyer to review Contracts A, E & C in detail with HSP! a~~ 
to do t~e following: . 

1. Bring up-to-date the qua~tities in t~e Bill o~ Qua~~i·i~s 
last revised in September 1~8' and ~btain agreement wit~ 
HSPL on these quantities. 

. 
2. Negotiate witr HSPl or. disputed prices anrt ider.tify 

wherp ne~ntiations might still bp. successful (Dispu·ed 
Items) and wrere HSPl mi~ht file a claim (Potentia! 
Claims) • 

3. Develop a new project c~st estimate as a result of 1. 
and 2. 

Pepresentatives of H&S and HSPt have met frequently !ince and 
their efforts have resulted in the following: 

1. 

2. 

3. 

5. 

6. 

A revised Ei11 of Quantities which is presented as a 
bound 1e. page book with a Royal Volker Stevin cover 
sheet~ H&S and a'sPt agree on the quantiti~1I in all 
three contractll. 

Agreement on the prices in Contract A - International 
Bulk Supply. 

Agreement on 23 of the 2e con~racts in Contract J -
Mechanica1/!1ectricaJ Installation and Pelated Civil 
Works. Agreement was reached on all USAID financed 
contracts. 

Agreement on a substantial number of unit prices r~cessary 
for evaluation of contracts in Contract C - Pipeline anrt 
General Construction. (S~~ A?pendix A) 

Preparatlon o! a coet estimate by H~S with notations 
by HSPL where HSPl disagrees with pric~s or believes 
there is a ~tentia) claim. This estimate is the ~~~~~c~ 
'of a rigorous a~a1ysis of all contract conditione • . 
Identification n! seve~ disputed items in Contract 
that ca~ be neg~tiated furth~r. (See A~pendix E). 
total value of the differences between the a&s and 
estimates 1! !l,220,7~1. 

B 
The 

HSPl 
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7. Identitication of seven disputed item. in Contract C 
that can be negotiated further. (See Appendix C). ~e 
total T&lue of the difterences between the R&S an~ HSPl 
estimates is '2,125,202. 

8. Presentation by HSPl of fjve pote~tial claims (tn~alin~ 
114,216,265). In addition H&S bas reclassified five 
disputed items as claims (value 13,282,230). (See 
Apperd ix D). 

UBin~ the revised Bill of Quantities (March 1981 issue) the 
project estimates compare as to11ows: 

H&S HSPL 
Contractor related costs -
on Contracts A, B ~ C 
including items whose 
.prices are still subject 
to negotiat ion. '72,202, '42* • 76,455,285* 

Contingency allowance by 
H&S and potential claims 
by HSPL. 6,000,000 17,498,495 

other project coste** 22.735.3'60 22.735.360 ' 

Total Project Cost '100,937,702 '116,619,140 .......... - ._ ......... 

F .. 3 

Details on the Project Cost estimates are presented in Table 1. 
The allowance for contingencies in the H&S estimate has b~en 
increased fr~m '5,030,000 in the January 1981 Donors' Peport 
t~ ~6,COO,000. This allowance is judged to be adequate to 
c~ver negotiated settlements of presently disputed items anA 
unforseen construction problems that may arise in th~ future. 
The contingency is not intended to cov~r the claims listed in 
Appendtz D because we tee1 that they are without merit. Some 
interest charges say be incurred in the tuture anrl, potentially, 
trere may be legitimate dayworks items. !hese charges can be 
covered by the c~ntingency allowance. 

4 Includes funds for Rouse Service Connections. H8·S estimates 
the cost for 3,000 connections at 11,000,000 if the Taiz 
Brancr of NWSA in~ta11s the~ an~ HSPL estimates 11,~07,OOO 
i! HSFl ~o~s the installation. 

··Currency Fluctuation, Interest thr~ugh January 1981, ?eme1ia] 
Wor~, Well Drilling, ~gineerin~, Training, Lan~ an~ ~igrt­
of-Way, anrl A1 Haima Compensation. 
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!he coata for the individual auppl1 and conatruction contract~ 
were diatributed among the Donora using the aame criteria as 
in the January 1981 Donora' .eating (Appendix I-1). In 
addition, coats such as Currency Fluctuation, Interest due 
thru January 1ge1, HSPL Claims and Contengency Allowance by 
H&S were distributed among the dnn~re usin~ the criteria of 
Appendix E-2. Coste for Remedial Work, land and Right-of-·".ray 
and Al Haima Compensation were charged to the Yemen Governme~t. 
WeI] Drillin~, Engineering and Training were charged to USAIJ. 

Detai1e of the coet al10catione between the donora are presen~ed 
in Tab1ee 2 thru 5 and are summari£ed below: 

Government Abu Dhabi 
of Yemen U.S.A.I.D. Saudi lUnd Fund 

lunde Committed 1~,,556,604 t12,2~4,948 120,8",798 1 9,241,627 

March 1ge~ Est1aate8 
by H&S '9,163,"0 1',777,705 '2,602,014 

40,864,5"2 by BSPL 4',409.007 13,904,002 

Shortfall 
by RXs 
by HSPL 

5,606,726 
9,852,403 

1,522,757 11,768,216 
1,649.054 20,0'0,734 

15,394,661 
18,511,607 

We truat that this analyeie satieties the requ1rementg ot NWSA 
and the Donora. It .ore ie needed, we etand ready to eupp1y 
additional information. 

cc: NWSA (5) 
Saudi Fund 
Abu TIhabi Fund 
USAID 

Yours truly, 

F. P. Coughlan, Jr. 
Project Director 
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LL. pnnJF~T COST F.STJMATF.S 

itNUARY 1981 (1~ MARCil] 9A] 

Contract A 

COntract B 
• 

Contract C 

51111 A + B + C 

Currency Pluctuation 

Intere.t ·thru Jan."1981 

Clal ... 

OontIn«ency allowance 

H' 5 SPL HC\S 

114.'52,07' (Not AvaJ1.)(2)1 15,025,126 

11\ ,046,714 

42,463,217 

171,862,004 

785,000 

-" 

(.ot Ava 11. ) 

(Not Avail.) 

15,416,184 

40,161,0'52 

• 74,883.601 1 71,202,'34 2 

785,000 785,000 

(,) 814,145(4) 

6,000,000 

Hou •• Water Connec.tIona (6) (6) 1,000,000(7) 

, 

Sub-Total a '77,677,004 I 87,488,601 1 7·9,80i ,481 

R •• edla1 Work • 1,500,000 S 1,500,000 • 1,500,000 

W.11 DrI11In~ ,60,000 '360,000 '360,000 

Ensineerlng 9,662,956 q,662,956 8,772,215 

TraInln~ 

land and ROW 

Total Prnject Coata 

200,000 

304,000 

10,000,000 

122,016£956 

1~~.:Z~~a~~!2 

200,000 

'04,000 

10,000,000 

J 22,026, q-;6 

200,000 

'304,000 

10,000,000 

I. 21,1,6,215 

Ht.tt 

I 1'),02:,126 

1 ~ ,6,6,925 

42,AB6,2'4 

• 74,548,285 

7RI),OOO 

814,145 (4) 

1 7 , 4 qa , 4 q5 C5 ) 

1.~07,OOO(8) 

S ql), 5152,925 

S 1,1)00,000 

'360,000 

~,772,215 

200,000 

"30"',000 

] 0 I noo. 000 

• 21.1~('.21-; 

1]16,flAtl,l40 ______ z .... _. 

"J 



(1 ) 

(2 ) 

(4 ) 

(5 ) 

(6 ) 

(7) 

(8) 

Notes for Table 1 

TABLE 1 
Page 2 of 2 

Figures presented at the Donors' meeting. 

HSPI furnished only a total cost of Contract A, B anrt 
C e'"(cluding c1aires plus a separate estimate of tot&l 
claims for all contracts. 

P.SPI reports that through an oversigr.t, the interest 
due of S650,OCO was n~t includert in the amo~ts reported 
to the Don"rs. 

Reported by HSPL thru January 31, 1981. 

From Appendix D. 

Excavation, pipe installation and backfill for 30,000 
meters of 20 am service pipe included in estimates for 
Contract C. 

Estimate based on House Water Service Connections being 
installed by Taiz Branch of NWSA. (3000 services at 
S300/service plus S100,000 for equipment and training). 

Fs"timate based on quotation of 4 March 1981 from HSPL 
assuming following: 

a. 300 services installed with pipe1inp. work @ 1514 
each. 

b. 2700 services installed after pipeline work @ 
~604 each. 

c. Avera~~ length of service E 10 m with g m pai~ for 
at S32.20 per m for excavation, installation anrt 
backfill. 1 m included in connection price. 

d. Approximately 10 percent of excavation will be in 
rock and will be paid for at 1113 per cubic meter. 

";.; , , 

" ", 
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YFMEN GOVF.RRMF.NT CONTRIBUTION 

COWTRAC'fS PUNDS PRC'JECT ESTlMAT~ SIIf'BTFA I L 
COMMITTED RX§ 'R~t't ll;l;~ 'R~l'[ 

A-I !rana.iasion Main 1 145,5'" 1 l#;o,e99 • 160,899 t p;, 'ijf)4 • 1*5,'564 
A-1A Well Pie1d Piping 51,672 79,022 79,022 27,350 27,,'50 
A-4 Aabe.toa Cement Sewer PipiftS 231,036 239,025 239,025 1,989 1,989 
A-5 "C Sewer Piping 171,062 301,711 301,n1 130l64~ 130

t
649 

A-6 eaatiq. 85,192 85,091 85,091 10] ) 101 ) 
A-I0 nectrica1 Po1ee 184,62e 388,700 '388,700 204,072 204,072 
A-ll Low Head Sewage Line PipinS 424,e55 450,455 450,455 21),600 25,600 
B-O Mobl11 .. tion 2,015,988 2,015,988 2,015,988 
B-14 'lranafor.ere 1,287,089 1,480,15'3 1,480,153 193,064 1~3,064 
B-21 Oenerator Buildinga 381,700 581,280 652,906 1q9,1)~0 271,206 /;-_:-, 

B-24 Puap Station. 1,312,660 1,7'3,420 1,783,815 420,760 4n,l1)5 .. -
T--':' 

B-25 Cblorination Station 111)7,146 272,798 272,798 111),61)? 11",6'52 
i:-:-:.; 

,~~ B-26 Electrical Po1~ Line 2,57e,457 2,291,740 2,734,727 (286,717 ) 1"6,270 
B-27 Electrical Installation 1,085,143 1,249,868 1,510,217 164,72" 425,074 
B-28 ~chanical Inetallation 1,259,804 1,4'7,1'2 1,8'2,516 177,'328 572,712 
C-o Mobi1i .. tion 5,553,604 5,630,58' 5,630,58,- 76,97Q 76,979 
C-IVell Pie1d Traus. Main 27',466 '0',355 '08,965 2Q,889 '35,49Q 
C-' !Ar,e Sewer. 89',269 649,707 662,779 (24'3,562 ) (230,490 ) 
0-4 Col ector Sewere 692,'46 1,955,'77 1,96',890 1,26'3,O~] 1 ~271,544 
0-5 Sewer Houae Connections 619,897 1,016,762 1,016,762 '396,865 '596,865 
C-t; Low Head Sewage Line 98,256 160,520 160,520 62,264 62,264 
0-9 Public Toilet. 586,899 508,619 508,619 (78,2AO) (78,280 ) 
C-I0 VeIl Puap Houeee 407,e92 500,630 500,6.,0 92, 7~8 92,7'38 
C-12 Se .. se !roat.ent 1,170,035 810,990 880,71'3 (3'59.04 I) ) (289, '52?) 
0- 3 Sub.urlace Exploration 7e,97' e8,673 88,67'3 q,700 Q,700 

Contract A Handling 423,736 423,736 42'3,7~6 42'3,736 

121,752,604 I~'~ Sub-Tota1e ~4.816,2'34 12'6.1'3',B93' • 4, ~el,2"89 
Currency Fluctuation . '11,882 '311,882 311.882 ~1],AP2 

Intereet 263,755 28'.7135 283.7c;,) 2A~, 755' 
ClaiRe - 4,875~477 4,875,477 .-f 

ContlnRenclpe 1,947,459 1,947,,459 :r. 

Re.edia1 Work 1,500,000 1,500~000 1,"00,000 ..... 
!And and ROW '304,000 '304,000 ~04,000 

I] 

AI-Haima Compeneation 10,000,000 10,000,000 10,000,000 ." .,. ~ 
I. 
: I 

! 0, AC;:' 40~ -.J 
:.J 

Tota18 1'3'3.';56,604 159.163, .,.,0 143,'09.007 t) , r,or: , 7,"" r : .. ~ 
'" ---------- ----------

___ £11:_._ •• E_-==--::::= z ___ :."=--_ 
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U~ATn CONTRJBUTynN .. ~:j 
--J 

FUNDS PROJF.CT F.STTMATF. SlInFTF'A LJ, ·1 
:";", 

CONTRACTS COMMTTTFD ,,~S t1ST-'L 1l~~ m~rI -j 

: 
B-1 Dietribution SY8tem Pumps 1 113,119 • 149,084 S 149,084 S '7i'5,Q6'1 ! 3'5,96'5 . 
B-2 Chlorination Equipment 69,852 54,090 54,0«30 (] '1,762) (1 '1,762 ) 
B-3 water Meters 21,467 26,22Q 26,2?Q 4,762 4,762 
B-4 Hoisting Equipment 107,973 124,169 124,169 1fi,] Qfi If> ,I Q6 
B-5 Miscellaneous Tools & »luipment 30,934 36,055 36,055 C),]?] '5,]21 
B-6. Sluice Gates 19,771 25,908 25,908 6,r~7 6,137 
B-7 Sewage Fbnd Liner 13,927 16,016 16,016 2 ,Of~Q 2,089 
B-8 Pole L!~~ Hardware 970,540 1,323,755 1,32',755 353,2F; 353,2]5 
B-9 ftydraulic S~wer Cleaner 24,898 28,632 28,632 3, 7~4 "3,734 
B-10 Submersible Pumping Equip. 11,438 13,154 13,154 1,7]6 ],716 
B-11 Well Pumps 153,888 707,529 707,529 553,641 553,641 
B-12 Generators 730,956 926,655 926,6'55 19'),fiQQ 1 «3'5,699 
B-1' Switchgear ~ Motor Cont. 65,338 96,224 96,224 "30,8R6 "30,8R6 
B-14 Transformers 136,102 1'16,517 156,517 20,4]1) 20,41'1 
B-15 Electrical Subetation Equip. 24,797 28,517 28,517 ~, 7'20 3,720 
B-16 Ventilation Equipment 30,452 36,897 36,8Q7 6,44'1 6,445 
B-1; Plug ValTes 70,101 80,616 80,6]fi 10,'11'1 10,'1]5 
B-18 Pressure Reducing Va1yes 47,1]6 n,377 71,377 24,261 24,?61 
B-19 Comaunicat1on System 129,229 160,113 160,11 ~ 30,AP4 ~f',RR4 
B-20 Va1yes 129,832 214,2]6 2]4,2]6 R4, ~A4 84,384 
B-22 Altitude ValTes 1B,037 40,396 40, ~Q6 22 ,"3,)q 2?,"3'5Q 
B-2' Pressure Gauges 2,966 7,654 7,6'14 4,68A 4,6P8 

Marine Insurance 30 •000 30.000 30 • 000 ~f'IO()O 

Sub-Tota1e I 2,922,73' I 4,353,803 " 4."',803 Sl,4~1,070 t.1,4,l,070 
Currency Fluctuation 41,905 41,905 41,QOI) 41,QOI) 
Interest 49,782 .48,782· 4~, 782 40 ,782 
Claims 126~297 126,297 
Well Drilling 360,000 360,000 ~60,000 

.'J :r_ 
Engineer1ng 8,772,215 8,772,2]5 8,772,21'5 11 

t-i Training 200.0:)0 200.000 200.000 11 

Tota1e 112,254,948 113,777,705 113.904,002 $1,522 ,7'i7 $] ,649,054 ... ., 

----------
__ ._S_E_._ = ___ c_a::~~a:: =:==c:c.==-= :C:==Z:EC __ K 't> 

1-.-
;:-.1 

10TE: See Appendix E for method of cost allocations. 
,., 1'1 
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8 March 19A1 TABLE 4 
SAUDI FUNn CONTRIBUTION 

FUNDS PROJFCT ESTIMATE SHORTFA I.L 
CONTRACTS" COMMITTED HB;S RSn R~S RSPL 

A-2 Water Distribution System 1 694,274 1 765,886 I 765,886 S 7] ,612 $ 71,612 
Piping 

A-4 AC Sever 440,209 443,903 4~3,903 ~ 6Q4 3,6~4 
A-5 PVC S.v.r 317,688 560,324 5 0,324 242:636 242,6~6 
A-6 Castings 158,213 158,026 158,026 (187) (187) .--
A-7 Cement 676,022 1,559,284 1,559,284 883,262 883,262 I ... ~:..: 

~9 
A-8 Reinforcing Steel 292,01'3 651,272 651,272 '359,2'59 '359,259 f€~ A-II Low Head Sevage Line Pipe l,6Q9,420 1,801,782 1,801,782 102,~62 102,'362 ~~ ---
A-12 Motor Vehicles 207,376 215,046 215,046 7,670 7,670 ~~ A-14 Water Metere 201,747 132,347 132,347 (69,400 ~ (69,400~ 
A-15 Equiplent 26,837 22,530 22,530 (4, '307 (4,307 

":.-.: : ____ 0 

,'_. .- . 

C-2 Water Dietribution System 1,324,191 3,614,447 3,614,447 2
f
290,2'56 2

f
290,256 

C-3 Large Gravity Severe 1,658,927 1,206,598 1,230,876 4'12,329) 428,051 ) 
C-4 Small Gravity Severs 1,285,785 3,631,413 3,647,223 2,345,628 2,'361,438 
C-5 Sever House Connections 1,151,238 1,888,274 1,888,274 737,036 737,036 
C-6 Lov Head Sewage Line '3Q4,102 643,842 643,842 249,740 249,740 
C-7 Storage Tanks 4,492,052 6,139,363* 7,862,804 * 1,647,311~ 3,370,752* 
C-9 Public Toilets 1,858,512 1,610,627 1,610,627 {247,885 ~ ~247,885~ 
C-12 Sevage Treatment 3,705,112 2,568,137 2,788,926 (1,1'36,975~ 916,186 
C-1'3 Subsurface F.xp1oration 250.080 __ ?80.126 280.126 30.71fi 30.716 

Sub-Totals S20,833,7ge 12'7 n"., on" 129,878 ,215 S 7,060,099 • 9,044,417 
• ,U~J,U::7 9 

Currency Fluctuations 298,70 298,709 298,709 298,709 
Interest '18.94~ 318t94~ 318,946 ,18,946 
Claims - 8,461,662 8,461,662 
Contingencies 3,090,462 3,090,46~ '-3 

> House Water Service Connections 1,000,000 1.907.000 1.000,000 1,907.000 t:d ..... 
Totals 120,833,798 132,602,014 140,864,532 111,768,216 $20,030,734 t"Zj 

___ KS: __ ;£_. ..... _ .... • ••••••••• 
__ as __ • ___ __D ____ ._. 

~ 

NOTE: See AppenlUx E for method of cost allocations. 

* Inclurllnv Hyrlropneumatlc Sy~tem8 an~ Al Haima Fuel Tank. ~ 

" ~ ITI 
I x 

....Q ... j 

IUINI':X F 



8 March 1981 TABLE 5 
ABU DHABI FUND CONTRJBUTION 

FUNDS PROJECT ESTIMATE 
CONTRACT S OOMMITTRD H~ H~~ 

A-I Transmission Main Piping 13,222,274 1 3,562,451 1 3,562,451 
A-IA Well Field Piping 537,7')0 822,380 822,380 
A-2 Water Distribution System 1,187,441 1,925,416 1,925,416 

Piping 
A-3 Val vee 143,104 275,850 275,850 
C-O Mobilization 821,858 833,250 833,250 
C-1 WeI] Field ~ Trans. Main 2,142,970 2,377,187 2,421,153 
C-2 Water Dietr1bution System 1.186.230 4.~.1.882 ~.~4-1.882 

~ub-Tota1B 19,24],627 $14,138,4-16 114,182,382 
Currency Fluctuations 132,504 132,504 
Intere.t 161,662 161,662 
C1aiIDs 4,035,059 
Contingencies 962.07~ 

Totals 19,241,627 115,394,661 118.511,607 ____ s ___ • 
•••••••••• ....... -.. 

NOTE: See Appendix E for method of cost allocation. 

SHORTFAIJIJ 
H~~ 

$ "340,177 
284,630 
7"37,975 

132,746 
11,392 

234,217 
~.155.652 

14,896,789 
132,504 
161,662 

~62.0:Z~ 

16,153,0"34 -_.-.-_.-

.,: . 

,,~'Pt 

S ~40,177 
2A4,630 
7'37,975 

1 ~2, 746 
]] , ~92 

278,183 
31]55.6~2 

14,940,755 
132,504 
161,662 

4,035,059 

$9,269,980 8-=== _____ 

- -
~':'-~: 
.;:;;'-:::'::, 

,. '.-

I\.NNI-:X F 
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A. PPEND ICES 

A. Agreed Unit Price~ in Contract C. 

B. Disputed Items in Contract E. 
Mechanical/Electrical Installation and Related Civil 
Work~. 

C. Disputed Items in Contract C. Pipeline and Genelal 
Construction. 

D. Tabulation ot Potential Claiss by HSPL. 

E-l. Allocation ot Contracts A, B & C Between Donors. 

E-2. Allocation ot Other Costs Between Donors. 



CONTRACTS 
C-2 Primary 
Water Distri-
but ion System 

C-2 Secondary 
Water Distri­
bution System 

ITEM -
Ih 
2i 
21 

15b 

1'ic 

C-3 Large 3m 
Gravity Sewers 3n 

3p 
15b 
15c 

C-4 Small 3g 
Gravity Sewers 3h 

33 

C-5 Sewer 
House Connec­
tions 

C-6 Low Head 
Sewage Line 

3k 
15b 
1,c 
16 

3cd 
5 

11)b 
ll)c 

3Be 
3M 
2A.c 

APPENDIX A 
AGREFD UNIT PRICES IN CONTRACT C 

DESCRIPl'ION 
Backfill from borrow 
Install 600 mm pipe 
Install valve boxes 
Favement restoration prior to 

26 September ]Q80 
FBvempnt restoration after 

26 Septembpr 1980 

Applicable unit prices from Primary 
Water Distribution System Tender 

Manholes 2m :x 2m 
Manholes 1.2m :x 1.2m 
Drop manhole 1.2m diameter 
See C-2 above 
See C-2 above 

PVC Sewer Fittln~s 
Manhole 1.2m diameter 
Blockwork manholes 
Inspection chamber 
See C-2 above 
See C-2 above 
In~tall sewer thru existing ceS8 pit 

Inspection chamber 
Reinforcing Steel 
See C-2 above 
See C-2 above 
Connection to existing service 
Instal1 enrl caps 
Instal] Air Re11p.f Manhole 

AGREED 
UNIT PRICE 

• 30.23/cm 
11.22/m 
45.00 ea 

21.04/m2 

26.52/m2 

As shown 

13,713.12 ea 
7,101.44 ea 
1,440.00 ea 

1.62/kg 
1,043.18 ea 

979.51 ea 
224.00 ea. 

1,137.00 es. 

224.00 ea 
0.99/kg 

252.2? ea 
3.'i0 ea 

34,2 95. 0 5 

C()MMFNTS AND 
RFFFRFNCFS T() 
I'PFMS IN ()THFR 

C()WrRACT 

C-3, Ih 
C-l, 2a + 2b 
Future V.O. 

FutUre V.O. 

NWSA A pprova.1 

C-2 

Future V.O. 
futUre V.O. 
futUre V.O. 

C-2, 2f 
C-3, 3h 
FutUre V.O. 
futUre V.O. 

futUre V.O. 

FutUre V.O. 
C-2, ') 

C-4, ~f 
Future V.() .. 

r.-l, 7h 

NOTE: Above 
NWSA. 

unit prices agreed to by H~S anrl HSPL but except for Item l')c not approvprl yet by 

,. ·°-1 ';.--_ 

'<~f: .~.~':'~ . 
--. 

-

http:34,2q5.n5
http:1,137.00
http:1,043.18
http:1,440.00
http:7,101.44
http:13,713.12


B-2l 

B-2" 

B-2 1 

B-2 .. 

B-26 

B-?7 

B-28 

C(,N'I'RACT S 

Gp.nerator Builrltngs 

PuIiP statton 

Gp.nerator Buildings 

Pu.p stations 

F.lectrica T Pnle Line 

APPEN1>IX B 
DISPUTED ITEMS It CONTRACT B 

Mechanical/Electrical Installation 
and 

Related ~il Works 

DISPUTED ITEM 

Cr~dit due tor chanRe in rooting 
material 

Credit due tor change in rooting 
material 

Measurement of till at Wadi Seena 

Rxtra concrete 

Credit due tor installation ot 
less polp.s. 

;:} ectricaJ Installation Value ot additions anrl deletions 

Mechanical Installation Value of additions and deletions 

TOTAL 

AMOUNT DISPUTED 

• 

2,125 

l? ,04 9 

"4~,ge7 

260,349 

395,384 

11,220,741 _____ E. __ _ 

A.NNI·::~ fo' .." 
• -W 



C-l 

C-" 
C-4 

C-7 

C-7 

C-12 

APPF.NDIX C 

nISPUTFD ITEMS IN CONTRACT C 

PIPTO'IJINF ANn GF.NERAI· CONSTRUCTION 

CONTRACT. 

We]] fip]d anrl transm1ssion 
main 

Iargp Sewers 

large Sewera 

Collector Sewers 

Storagp Tanka 

Storage Tanks 

Sewage Treatmpnt lhntis 

DISPUTED ITEM 

Cost or additional Sanaa Highway 
road crossings. 

Additional cost of installation 
of 800 .. Bewer over 750 mm Bewer 
in "cender. 

Difference in evaluatioi of cost 
of installing tees on A C pipe. 

Difference in evaluation of coat 
of installing temporary wood MH 
covers to overr.o.e delay 1n ship­
ment of perman6nt covers. 

Difference in evaluation of rock 
excavation costs for Zones II and 
III tanks. 

Difference in evaluation of credit 
due to reduced amount of concrete 
required for Zones II and III 
tanka. 

Difference in eva]ua+.ion of 
additions and deletions at the 
8ewa~e Fb~ds structures. 

TOTAL 

AMOUNT DJ~PUTrn 

6,415 

24,323 

1 ,67~, 719 

1;>,];>'5,707 

'" 

" I 



8 ,.1arch ] orl AJ)PF'NDIX D 

1. 

2. 

4. 

5 .. 

6. 

7. 

TABULATION OF roTF.NTJAI, CIAJMS BY HSPL 

DESCRJPTION 

INCRFASFD TRENCH DEPTHS 

VALUATION BY liS rJ~ 
March 198] Ja"-'tary ] QAI 

HStL pr~jects that pIpe construction at increased depths 
bas and will cause delays in the schedule. Therefore, 
HSPL conten~s that it is entitled to more compensation 
than the excavation unit price. • 4,8~6,2~4 

ross OF OVERHEAD 
R5Ft projects that a olai. will be submitted because 
the progress of the work ha. been impeded. 4,000,000 

REDEPINITION OF SELFCT BACKPILL 
R5Ft contends that bBcktlll .ateria} fro. any .nurce, 
IncludinF excayat" .~terials, should be paid tor a. 
se]~ct backfill if placed around pipes. 

IRTEREST CHARGES 

2,847,093 

thIs Is a projection by RSPL of a~ditional interest due 
if the present situation of late payments persists. 
This is in addition to the '8l4,14~ shown in Table 1. 2,185,855 

DAY WORIS AND ADDI'IONAL VORIS 
R5Ft projectIon to co.pfetIon of project. The validity 
of certain day work items is being reviewed. 1,698,263(1) 

DISPOSAL OF SURPLUS SOIL 
R5Ft contends that Iwsl a,reed to payment tor dispo.al 
of surplus excavated .. terials in Contracts 0-1 thru 
C-6. NWSA denies agree.ent. 

SEWAGE FO~ EMBANIMFHTS 
HSPL contends that the greater embankmrnt yolu.es in 
tbe redes1gn are not co~pensated for by the unit prices 
pal~ for embankment anrl borrow quantities. 

685,858{1 ) 

57~,OOO{I) 

4,000,000 

(2 ) 

2,300,000 

fl.f·Jf.JI·::·: to' 

'iJ > 
0IIi ~ .. 
~ ~ 
0 .... 
~ >of 

N ~ 

;r~ 
: I 
j.j 
X 

" 
t-rl 

-\Il 



8. 

9. 

10. 

11. 

8 March l~A] 

DESCRIPTION 

PIPF DFFLFCTIONS 
HSPL was directed at various locations along Contract 
C-1 transmission main to deflect pipe joint. rather 
than ~se fittin~s. HSPL contends that this was a more 
costly procedure. 

WAREHOUSING CONTRACT B MATFRIALS 
thIs Is a proposa', not a claim. HSPL propose. to 
unload, ~tore, assist in inspection and proTide othel' 
warehou.ing functions for Contract B equi,.ent and 
.ateria1s. 

UTILITY RELOCATION 
HSPL proposes to c]aim sewer relocation cost. incurred 
during construction of the transmission .ain. 

MISCELLAl _OUS CLAIMS 

TOTNL POTENTIAL CLAIMS 117,498,495 
•••••••••• 

320,000 

111,820,000 -_ ..... _--

(1) Desianated by HSPL as a -DISpUTE" and by Hasen and Sa~er as a "CLAIM". All other 
, ite.s were designated a~ ·CLAIMS" by HSPL. 

(2) HSPL reports that thru a~ oversJght, the intere.t due of '650,000 was not included 
in the amounts reported to the Donors. 

~ > 
~ 

~ ~ ~ 

~ ~ 
~ 

0 ~ 
~ 
~ 

~ 

in .. ~ 

----~ 



A T'PF.ND IX E-1 

ALLOCATION OF CONTRACTS A, B & C BRTWEEN DONORS 

_____ ......... PEM-RCENTAGE ALLOCATION 
AnU SAunI 

CC'NTRACTS 

A-I 

Y.A.R.G. DHABI FUND U.S.A.I.D. TOTAL 

A-1A 
A-2 (Primary System) 
A-2 (Secondary System) 
A-3 
A-4, 5, 6 
A-71 8, 12, 14, 1~ 
A-l0 
A-II 
B-O, 21, 24, 25, 26, 27, 28 
B-1, 2i'3, 4, 5, 6~ '7, 9, 9, 10, 1 

11, 2,'13, 1~. 16, 17, 1~, 19,~ 
20, 22, 23 

B-14 
c-o 
C-1 
C-2 (P.riaary System) 
C-2 (Secondary System) 
0-3, 4, 5 
C-6 
0-7 
0-91 12, 1~ 
C-10 
A1-Haiaa Fuel ,Tank 
Hydropneumatlc System 
Contract A Handling 
House Water Services 

4.3% 
8.8 

35.0 

100.0 
20.0 

100.0 

90.4 
87.1 
11.3 

35.0 
20.0 

24.0 
100.0 

-
100.0 

95.7" 
91.2 

100.0 

100.0 

.12.9 
88.7 

100.0 

100.0% 

65.0 
100.0 

80.0 

100.0 
65.0 
80.0 

100.0 
76.0 

100.0 
100.0 

100.0 

100.0 
9.6 

100.0% 
100.0 
100.0 
100.0 
]00.0 
10n.0 
100.0 
100.0 
100.0 
10n.0, 

100.0 
100.0' 
100.0 
100.0 
100.0 
]00.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 
100.0 

ANNEX F 
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B March 19A1 APPENDIX E-2 
AI/LOCATION OF OTHER COSTS BETWEEN DONORS 

PERCRNTAGF. ALLOCATION 
ABU stUDt 

ITEM Y.A .R.G. DHABI FUND U.S.A.I.D. TOTAL RFMARKS 

Currency Fluctuation 39.7% 16.9% 3B.1~ 5 • .,,, 100.0" Allocated by original 
cOlllmittmpnt to 
Contracts A. B 8. C. 

Interest thru 1/3J/Al 34.8 19. 0 .~9.2 6.1 100.0 Allocated 1n prnpor-
tion to H&S March '81 
estimates of Contract. 
A. B & C. 

CIa i.e : 
a) Contract Claims 24.8 26.5 4B.7 100.0 a) Allocated to related 

c('ntract. 

b) Interest thru 34.7 19.9 39.7 5.B 100.0 b) Allocated in propor-
re_inder of tion to HSPI,'e eetiaates 
Project. of Contracts A. B ~ C. 

c) Overhead losses. 3~~9 ]';.0 ,2.1 100.0 c) Allocated in propor-
tion tn HSPL's estimate 
of cnnstruction costs 
ero1ud1n~ mobiliEation 
and supply contracte. 

d) Weighted ave:rage 27.A 2~.1 4B.4 0.7 100.0 
of a. b anti c. 

Contingencies 32.5 If\.O 51.5 100.0 Allocated 1n prnportion 
to H&S's estimate of 
construction cnAts ";-

I. 

e~cludin~ mobilir.ation : I 

and supply cnntrRct8. r'! 
; .. : 
"1 

." 

-00 



8 March 1981 

PERCF.NTAGE ALLOCATION 
ARU SAUDI 

.!!!!! Y.A.R.G. DHABI FUND U.S.A.I.D. TOTAL RFMARKS 

Remedial Work 100.0% 100.0% Improvements tn e.lat-
lng water system. 

Well Drililng 100.0 100.0 

Englneerlnp, 100.0 100.0 

Tralnlng 100.0 100.0 

land an~ ROW 100.0 100.0 

AI-Halma Compensation 100.0 100.0 

" -
'-NNl~X r 



RICHARD HAZEN 
C. RICHARD WALTER 
FRANCIS P COUGHLAII JR 
WALTER B. SljNO'T 
ROSERT H. STElYA"T 
OA'IID WALRATH 
:HEL~ON YUlN 

HAZEN AND SAWYER 
ENGINEERS 

380 LEXIN6TON AVENUa:. NEW YORK. N. Y. 10017, USA 
Til .. 234882 HZNS UR. Tiliphoni 212 ·9880033 

. ..f...J. 
I 

1/ • .' 

.; . 
.... - VI 

: r. :·:ot:a::'ed, ~li ls.l-F'usail 
Jirector Jeneral 
:~ati-:n:l :-I~ter & Sewer~ Autl".ority 
P.C. Box 104 
Sana' a 
v . 'j ... -...... 
Dear 2>!r. Fusail: 

ANNEX G 

Page 1 of 4 

C, -/ 

TAil fiELD OFFICE 
P. O. Boy 4: ~ 1 
KE\NEilY ... ~IE;; ,.lRO 
iA.~ fEIAE~ H.~a qE~uaLl: 

.. -, "-,.. 

.:~+ .... -:;): ~. 

USA!] Fin~r.ced 2qui~~ent Contract 'B' Variation Crders 

~ai: ~ater and 3ewage Project 

We write to advise tha+. ourselves and Hanab·-Stevin Pipelines (M.E.) Ltd. 
have reached agreement on all variation orders related to Contract IB' 
equipment except V.O. B-50 which modifies spare parts for the well pumps. 
Spare parts are being furnished in accordance with previous revisions to well 
PU!TlPS and equipment because ca.'1c.;llation charges are too high to provide beneficial. 
savings. The outstanding variation order (V.O. B-50) will be reviewed against 
parts furnished. at a later date as tL'lle is not now available to permit a proper 
evaluation. We do not expect this to be a factor in our present evaluation of 
USAID funded items. 

Also, we wish to point out that equipment required for the Hydropneumatic 
Water Supply System for Zone VI is not included in the schedule of items 
proposed to be financed by USAID and is, therefore, excluded from consideration. 
Our present esttmate for this system will be shown as an allowance in the IBI 
Contracts but we have no back-up data to sUbstantiate our allowance. Furthermore, 
we have not had the benefit of NWSA review of our design drawings for this 
modification. 

The attached tabulation provides an overall status review of USAID funding. 
We are also attaching one copy of agreed variation orders for your review and/or 
comment. We do not have time avaUable to properly document those orders. It 
is a substantial task, and must be deferred until our current proj~ct reassessment 
is completed. We welcome any comments on these order.s. 

" ... ,' ... 



G-2.. 
Page : 2. c:' .. 

ru. tra.n.li Ual is in relpol1lle to ,.our T.1u 24 'eb. 1)c31, and to 

requelt. llade in UWD letter 15 'eb. 1981. ~e data contained her-no Vl:': 
be inclwlec1 in our proJect re&81~ssment. 

AlBo, tor your int~nnation and tu.rther acUon, w. inclu.-\e in our 
attachments a revi.ed d •• cription ot U.S. Aid ttmded i tema. '!his 
intormaUon i. to be inoluded in ,.aur 1.tiere to U.S. Aid. 

At this U .. , ... also wim to bring to ,.ou:r attention that N"~ 
is required to provide insa.ruoe on nored equi~" ~ u. period 
__ it i. naNd. ~ equi~ct tdU probe.bq be del.1.,.encl De&%' 'the 
ad. ot larch, 'the il18U.l"SDC. BhDald be obtain.d. U.o, 'the riorap aU. 
in the Iezmeq Y&1"Il mst be _pUed. ot it. present OODt ct. prior to 
equ!p!len" deli.,..,.. 

JIC/1h 

Vuy tmly ,yours, 

HAZD AND SAii'fER 

JrL, J. r:~ /, .. , - _ 
John. I. Col..n 

tI 

!~~IJI/(/,~{:;f/lI)I~/Ji!.I~~/' , 

L~IIYI/}JlilUtlmL~U:"i;'.~/llii.' ; 



USAID CONTRIBUTION '1'0 CONTRACT 'B' - BULK SUPPl.Y EQUIPMliJfT 

1'\1100 
COtc~ COtetI'M'ED 

• 
8-1- Di8tributton Bystea Puaps $ 113.119 
8- 2. Chlorlnati~n Equi~nt 69.852 
8- 3. Water Meters 2l.1Ki7 
8- 1,. l~i8tLng Equlr-ent IfYl.Cfl3 
8- 5. MiscelianeoUB !bola & Equlp.ent 30.931, 

0- 6. Sluice Gatea 19.m 
8- 7. Sewage Pond Liner 13.921 
8- 8. Pole Une Hardware CflO.51,O 
8- 9. lIydraulic Sewer Cleaner 24.898 
8-10. Sub. Pullpill8 Equi~nt 1l.4]8 

8-11. Well Pu.pa (1) 153.888 
8-12. GenerLtora 730.956 
8-13. BvitchBear • M.C.C. 65.338 
8-14. Tran8torwera 136.102 
8-15. Elec. Sub-5tation Equl~lIt 24.7Cfl 

8-16. Ventilation Equi~nt 30.452 
8-17. PlUS Valves 70.101 
B-18. Pressure Reducing Valves J,7.116 
8-19. Ca..unicatlon By.tea 129.229 
B-20. Valves 129.832 

8-22. Altitude Valvea 18.037 
8-23. Pre8sure Gaugea 2.966 

~19221133 

(1) Ten Pu.plng Unita + ABaea.oriea 
(2) TWenty-one Pu.p1118 Unita + Acceaaorie. 
(3) AllOlfance agreed U+S. IISPL 

il&S/IISPL AGREED 
VAklATWNS 

$ 16.519 
(22.817) 

1,3,,1 

418 

2.758 

lBo.551 

(2) 461.355 
71,.831 
Hl.335 

1.632 

14.951 
(3) 10.000 

56."43 

17.090 
3,690 

~O]7loc.n 

(4) Doell not Include Marine Inllurance or Material lIandllng. 

HI:.VrSJ::D 
CONTHACT VALUE 

* 129,f'38 
1'7.035 
22,I:i08 

IfYl.lJ73 
)1,352 

22.529 
13.~-'7 

1.151.()t)1 
24,Bo.J8 
ll,I'JB 

615.~43 
805.71:17 
83,673 

136,102 
24, '(<)7 

32 ,oBI, 
70.101 
62,()(q 

139.229 
186.275 

35,12'( 
6,656 

$3 I '(52.H30 

I5'$. ESt.:Ar.ATION 
AFTt:R )(JAl'RrL/Ao 

$ 19,""6 
'f .055 
3.1,21 
l/).1~ 
1'.703 

3,).'10 
2.089 
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This anr.ex incorporates the following work by reference: 
"Revised Bill of Q.uantities for Contracts A, Band C," 
amended March 1, 1981. 

(On file in NE/PD.) 



_ ........... . PROJECT DESIGN SUMMARY 

LOGICAL FRAMEWORK 
lI,. 0' "oIM:I: 
FromFY H IoFY~ 
TOI.' U.S. Fundi .. $. ~.()1l0.000 
Dal. ""p_ad: I ~ NIIHr.1I llllll 

1;;;~~;;~~~~AA~T~N£~~.~~~~A~~~Y~~ ____ -t~;aIUE;;~c~n~v~E~L~Y~Y;E;R;IF;';A8~LE~~IN~D~~~~T~0~R~S __ 1 _________ ~M~E~AH~S~OF~~Y~E~R~IF~ICA~T~I~ON~ ________ fA;;;;':M~P~~TANT ASSUM~IONS 
fto ... __ ..... 'lNI: ................... _oIo..aAdole .11lI! Aaumpl'u .. 'or .... le.int ... larlllla: 

tf:'1'_"""'~uUa and enYlroa- Inere .. e In the avallahlJ Ity of Records or Talz Branch, NWSA (lUI yerl- Thllt I'roJecl plulls ar,' soun,l am' 
_ntal .anltary condition. In Ta1&. I_n clean. treated vuter for punlclpal fled during eYaluatlon) a .. to operutlollj lhlll """WIl.·'· "llllz,·" satisfactory 
by reno"atlll£ and ellp""Uns the lelUllldy usel collection and treat..cnt of YARC _dlca) records as to dlscas" pcrsullal IUIrI lIou" .. 1I01d hyglt'ne 
.:.arlal Vater Sy.te. and the .ever"tS" .ev-ae and decr"lUIe In the Incidence Incidence. practlct's • 
• 1 • ...,. and bl provhllll£ .evase tre.laent of vater-related dlseaaes. 
facUlties. 

To con.truct a wakr and a_erase .y.k .. 
"blcb .uppiles adequate .erwlce. to 
L~su.er. and which I. flnanelall), a"lf­
.... talnlll8 In the lon8 run. 

o...,..u: 
(1) Water production. tranaal.alon. 
trcataent and dlatrlbutlon racilitle.i 
.cverace .y.tea and .evase treataent 
racilltle •• 

(2) TralDed .tarf for operatlns and 
.. lnlaJnlns facllitiea. 

c., ........ _1ndka ...... fIIIM ......... 
~ Elldo .......... ... 
Coaplet.ed and operational vater 
and .ever .. e syst.,. vi til vater .ys­
tea producing approllivalely 11.5 
• Ullon cubic _trell or vat"r ann­
uall), and ._erage syste. collecting 
and trea' ~ .ast va"tes produced. 
UitlaatelJ. rate. for .ervlces viiI 
cover all cost. o. lhe ay"l,,~, 
Ineludlll8 depreclallon ~Id debt 
service • 

........ aJOuqau: {II 
21 production well, J6.1 os. of 
vater tranaalsalon asln, vater treat­
~nt plant, 129.9 taa. of valer 
d l.tr Ibutlon ltnes, ~ vate,' a torage 
t~,k. and ancillary racilities. 82.~ 
~. of aewage col)pctlon linea. 7.2 
kaa •• evll6e oulfall, sevage lreataent 
pond •• arcillary faclllLles co.­
plded by 12/82. 
(2) Nln~ of 10 rtaff aeaber. 
receive training U1 11/82. 

~lP, otber donora (Saudi and Abu \'!t'n~lrm~l~:~P":r''ll,.st 
lIhabl fund.) and YAIIa financial ruources. $35 .Ullon equivalent. 

(2) Contracted con.tructlon Uld proc:ure­
a.ent .ervlce •• 

(3) Qualified per_l to be trained 
to aanage and operate facUlties. 

(2) Contrltlltlon. fro. Saudi an" Abu 
Dhabi fund .. totbllng at leallt *~\) 
.11~lon equivalent. 

(}) .15 .tliion AID conlrlbutlon 
efl0 .llllon gr~lt, $5 .ll1lon loan) 
Total: Approd .. teJy $105 pUllon 

IIWSA ope-rational and flnanclbl records. 
Ninety percent of Talz' population 
connected to valer ayste. and 10 per­
cent La Beverage by 1905 • 

Project l.pJe_ntaLlon .anltorlng and 
final teata ror acceplance of proj~ct 
facUI ties. 

Recorda of flnbDclal ea.altaenLa by 
donora and YARG, and conLracts for 
project construcLlon. 

Aallimpdo", 'or Khlew", .... Il0l<< 

That Tal:z. IIranr.h of HW3A vlll be 
able lo 0p,·rul., fac 11 I tit'S 
saLlc .... clorlly. 

Auumptlo", r~r .chlowl"" out ..... : 
The pro.lee t Is "ollnl rD'! led accord 
IlIg to pi 811:1. 

~~'WiJ:!r ~.~,lld:lIl~~I~" co_1 lLed to 
1_llleq,..IIL11111. U ... I'roJ"ct, LhaL ulho'r 
dOllon; pray I .... "i,:IIIf1ranl flJlanclal 
contrll",lIoll:l Will that YAIIC; I.rovld"s 
any rtlltllll"l til r"soll""C" r'''lu Ir"d aboye 
conlrlbullo .. " r,·r,·lvpd. 

H 
... 
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?repa.ra.:ion:-f this :ro.~:!c: :aper wa.s approved "Jy AID/:" p:!r State C17t,53, 
dated 23 January 1981 (LOU). 

(On file in NE/PD.) 
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1\J~~jEX L 

AGENCY for INTERNATIONAL DEVELOPMENT 
1':0.'1'1'1-:11 :0.'1'\1'1-::0. \111 \11."~III' III YE\Ifo:'\. \11.\1\ liEI'I 111.11 

,,-_II "'-_ .•. il .... : ...... JI .11 ~ •. \Il ,I..-. _'I ."II'.~ ... ~ __ ...... _,. ,! 01 ... _;' L ,~I 

I .... \ \.1.111" 1lIll'IlIalllln.1I .111"·,,. 

~,,\,\ 11.11 J I .... \III 
\ . ", - . ~ 

I "'IIiHml'lI I Of .... 1.111· 

n,.,hin.:l"n, II,L. 211;'211 
I'. II. 11 .. \ 1 IIX" 
"'.Inaa. \, \, Il 

... ~I_'I--...:.. .. 

CERT IF ICAr IJ)~ PURS!JANT TO SECT ION 611 (e) 
OF 'rRE FOREIGN ASSIsTA.~CE ACT OF 1961 

AS AMENDED 

I, Charles D. Ward, the principal officer of the 

Agency for International Develo,1ml!llt i.n the Yemen Arab 

Republic, having taken i.nto account, amo,'g other things, 

the maintenance and utilization of projects in the Y.A.R., 

previously financed or assisted by the United States, do 

hereby certify that in my judgment the Yemen Arab Republic 

has both the financial capability and the human resources 

capability to maintain and to utilize effectively the 

facil ities to be assisted l.mdet' both the grant component: 

and the proposed loan component of the Taiz Water and 

Sewerage Project (Project No. 279-0039). 

a~, ,1} IL4l"'( . 
D. Ward 

Director 
USAID/Yemen 

Date 

L -I 
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5C (2) - P~OJECT CllECr.~IST 
N-I 

Listed below ar~ st~tutory ~rit~ria applic~ble generally to projects 
with Flu\ funds <lnd proj act criteria <lpp1icabl~ to individual funding 
sources: Devclopm~~t Assistance (with a subcategory for critcri~ 
applicable only 'to loans)i and Economic Support Fund. 

CROSS REF::F..ENCES: IS COl~\TR,{ CHECKLIST UP TO nATE? 
HAS STA:m.\RD ITE~l, CHECKLIST BEEN REVli:.'WED ,FOR 
'l1iIS PROJECT? 

,.... Gi::~~~:? .. o\L CRITERIA :::OR PROJECT 

1. FY 79 1\1"1" Act UnnUr.1~hH"cd; FY 80 Anp. 
Act Unlll.!;:~b('~ FAA §.££:..... 634Aj ~ec. 653(b); 
-[a) Describ~ how authori:ing and, appro­
priations Coc:r.ittees of S~:'l3te ilnti House 
h~ve been or will be notified concurning 
the I,roject; (b) is as~istance within 
(Opp.tational Yc~r Ecdg~t) country or 
int~rn3tional organiziltion allocation 
rel~orted to Congress (or not G:Or,e than 
$1 million ove~ that figure)? 

2. FAA Sec. 6ll(a) (1). 'Prior to 
obligntion in excess of $100.000. will 
th~re be (~) engineerinG. finnncinl. 
and other plans necessary to carry out 
the assistClnce and (b) a reasonabl)' firm 
esti~~te of the cost to the U.S. of the 
assistance? 

3. F.\}. Sec. 611 (a)~. If further 
legislative ~ct1on is required within 
r~c1pient co\mtry. ~hat is basis for 
~easonClble e~pactAtion that such act~on 
~ill be cotlplf.ted 1n. time to permit 
orderly accompli.hment of purpose of 
the a.sistanc.? 

4. FAA SPoc. 611 (b) i " 79 ~\pp. Act Sec. lOli 
l!-!O Ape. Act Sec. (501.) If for water 
·or wat.r-relat~d land re6ource-constructiou, 
h~s project mat the standards and criteria 
as p.r tha Principles and St~nd4rds for 
Planning Wat~r and Related Land Raaource. 
dated October 2S, 19731 

Congress has been notified 
via an Acvice of Progra~ Change 
which was sent to them on 
February 13, 1981; no obligation 
will be made until congressional 
waiting period has expired. 

(a) Yes 

(b) Yes 

No further legislative action 
is required. 

Yes 



5. F.t..A SeC" .. 611((·). 'If project is 
~;.pit~l assi~t~n:e (e.G., :onstruction), 
and :111 tTl S. a:u:j stance fo~ i.t will exceed 
$1 million, h~s Hiss10n nirccto~ certified 
and Kcgign~l Assist~nt Administrator 
tak~n inca consi,di?r.1Cion the .country's 
capability effcct1v~ly co ~aintain and 
uti:ize the project? 

6. FAA Sec. 209; Is project'susce?tible 
pf execution as part of reGionai or mul!.. ' 
tilateral projecc1 If'so why is project 
not so cxccut~d? Inforcation and 
c~~clus1on whether assistance will encourage 
re~ional devl!lopcent proGrams. 

7. J1.:.\ Sec. 601(;\). In{orr.:'1t10n Clnd 
conclusions ~hath~r proj~ct uill encourage 
efforts of che count~y to: (u) incre~se 
the flow oC inter.national trade; (b) fost~r 
pri~ate initiative and co~petition: 
{cf encourase dcvclop~~nt 3nd us~ of 
cooperati\'cs, credit unions, .lnd savings 
and loan associations; (d) discourage 
~onopolistic pr~ctices; (e) i~prove 
technical ef!ic~ency of industry, agri­
cult.:.:re and cot1mereCi and (f) strengthen 
free la~or unions. 

8. rA.l. Sec. flO! (b) ~ Infnrm3t·ion and 
conclusion o~ hO~roject will encourage 
tT:S. private trClde and 1nv~stment 
abroad and c:nc\)urase private !J.S. parti-' 
cipation in foreign ~ssistance prosraMS 
(including usc 01 private tr~de cbnnn~18 
an~ th~ services cf U.S. private ent~rprise). 

9. F:\A Sec. 612(b); See. 636(h). Describe 
st'cps taken to assure that, to the I:SAxilllWII 
extent po.~ible, the country 1_ contributing 
10cal currencic:s to meet the cose of 
contractual and othe: services, and forc:ian 
c~rr.nc:1"s tN.nlld by the U.S. are utilized 
to lIIeet thct cost of contrnctuul and othc!r' 
service •• 

k'J'NEX N 
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Y~s. Certification included 
among annexes of Project Paper. 

Project is bein~ financ~d by 
multilateral donors. Assistance 
will not encoura~e regional 
development programs. 

Some effects, but largely ir.direct. 
The prnject was bid on competitive 
basis, thus encouraging private 
initiative and discouraging mono­
polistic practices. The project 
will have some beneficial effect 
on technical efficiency of industry, 
agriculture and corranerce. 

Project will encourage private 
U.S. trade insofar as AID-finan~ed 
equipment and engineering services 
are and will be of U.S. source and 
origin. L .ipping will be on U.S~ 
flag vessels for AID-financed 
equipment. 

The project agreement will 
stipulate the YARG contribution 
of local currencies to meet 
at least 251. of the cost of the 
project. The U.S. owns no foreign 
currencies which can be utilized 
for this project. 
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10 •. FAA SC·c. 6l2(d). Does the U.S: 0\.1\ 

excess foreign.currcncy of the country ~nd. 
, if so, '-7hat arrangcmcnts hilVc been lIlD.cie 

r~Q Ye~en Arab ~e?ublic is 
not an excess cutrency 
country. 

for its rl!lease? 

11. FAA Scc. 60l(e). Will the project 
.utilize co~?~titive selection procedures 
for the aw~rding of contracts, except 
where arplicabl~ rrocure~ent rules ,allow 
othatvise? 

12. }O'! 79 ApE' AC.t, Sec. 608 i FY 80 
hP.2.:.../.ct Scc. (52!.:.,) If assistance 
is for che prodllction of i'my commodity 
for c~?ort. is the co~~odity likely 
to be in surplus on ... ·orld m&,r\l:ets at the 
time the resulting pro~uccive capacit~ 
becom~s operD.civc, nnd is such 
~s~istance likely to cause substantial 
1nj ury to 'I}. S. producers of the same, 
si::ibr or cOrJlletins commodity?, 

D. Ft~DI~G CRITERIA FeR PROJECT 

1. D~velon~ent Assistance Project Critcria , . 
a. FAA Sec. 102(b); 111: 113: l8la. 
Extent to which activity will 

Yes 

Not applicable 

(,). Poor citizens of Tab will directly 
benefit from the provision of safe watel 
and sewerage services by the project, 
but 'the project will not have any of 
the effects described here for improving 
the lot of the poor; (b) The project 
will have no effects in helping to 
dev~lop cooperatives. (c) Project 1. 
being implemented and managed by YARG 
to this extent, AIDfunding 1. 1n support 
.o~ ~elf-help effort •• (d) WOmen will 
benefit equally with men from project, 
but:project will not direc~ly promote 

(a) effectively involve the poor·in 
developm~nt, by extending access to 
ec~nov.y at local level, increaains 
labor-1Dtensi\~ production nnd the Ule 
of aprropriate technology, spre~dinl 
1nvest:ent out from cities to small 
towns and rural areAS, and insurinG 
wide rmriicipAtioa ot the poor in the 
ben~tit. of develop~nt on a sustAined 
basi., using the appropriate! U.S e· 

~ns:itutions; (b) help develop 
coopo~atives, espe~ially by technical women's welfere. (e) The two non-AID 
as.1srmDce, tQ a~s1at rural and urbAn outs1de donot. of project are regional 
poor to help thc=aclves toward better lif,~evelopment fund •• 
and otherwi.e encourase do=ocr~tic 
pri.vace and local govern::cnul institu-
tions; ec) sUPl'ort the lIelf-help e!foru 



of developing ~nuntri~s: Cd) promote 
the parl:ic.ll';ition 'of women in the llaticnal 
econl'm'i'es of dc"c'1oping countrles· and 
the il~?rovement of h·or.:en' s status; and 
(e) utilize and encourage regional 
cooperation by developing countries? 

b. FAA Sec. 103, 103A, 104, 105, 106, 107. 
Is assist.~~c~ being ~ace available: 
(include only upplic,'lole paragraph "'hich 
corrl!sj'onds to sourC'c of funds used. ' 
If muTt! than one fund source is used for 
p~ojecL, includp relevant paragraph for 
eRch fund source.) 

(1) (103] for ~sricul:ure. rural 
dc·,·elClpr.:cnt or nutr.ition; 1£ so (a) extent 
to ~hich act.ivity 1s specifically 
d~signcd to incrcilse rroductiv1ty and 
ir.co,ne of't·ural poor; rl03A) if for 
agricultu:al Tese~rch, full account 
shall be t31;~n of the needs of small 
rar~rs. and extensive use of field 
tustins LO adapt bnsic rcsharch to local 
conditions shall bt! m.,de: (b) cxtcmt' 
to which assistance is used 1n coordi­
nation ... ·ith progr.:lr..s carried uut under 
Sec. lO~ to h~lp 1~prov~ nutrition of 
the people of developing countries through 
encour~sc~~nt of increased production 
of crops ~ith sreater nut~it1or.al value. 
i~~rovc=cnt of planning, research. and 
.du~ation ~ith respect to nutrition. 
part~cularly ~ith reference to 1mpro­
v~~nt and e~pan4~d use of indigeno,~lr 
produced foodstu.f!s; and c.h.· wldercakins 
01! pilot or demonstration pr.,sralU 
explicicly .~dre •• inl th. problem of 
malnutrition of poor and vulnerable 
people; and ec) e~tmDt to whic~ 
activity increases nationaL food 
'.ec:uric:: by improving food policies 
And =an3Gcacnt and by .trengthe~ins 
national !ood rllservos. with r.nrt1cular 
concern for the neuds of the poor, 
through measures encoura;ins dome.tic 
production, buildin; national food 

No 
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reservts, ex~nding available storage 
f~cili~ies~:red~clng post harvest food 
los!e~~ nnd improving focd distribution. 

Al."fflEX N 
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N-S-

(2) [104] for population planning 
u:\dcr sec. lOI,(b) or health under Hea.lth. Project is least cost . 

al terna ti ve for providinQ aden;'; te sec. 101, (c); if so, (11.) extent to wh!c:h . . quantities of safe drinkin~ ~ater ' 
activity e~phnsizes low-cost, integrated and sewerage collection and treatment 
cSelivu)' s)'st~I:S for health, nutrition services for peopl-,e of Taiz. Irtsofar 
and fa~ily planning for the poorest people, as they usually are among the most 
~ith par~icular attention to the needs seriously affected victims of unsa~) taJ 
of mothers and youri 3 children, u~ing water supplies, young children should 
paracedical and auxili3ry medical personnel, be major beneficiaries ~f project. 
clinics and health posts,cotr.::ercial Project is not otherwise involved in 
distribution systems and other modes of low-cost,health delivery. 
co~.unity research. 

(3) [lOS] for educaticn. public 
ad:lnistTation. or hu~n resources develop­
uent; if' so •. extent tn which activity 
strenGthens nonf.ol:'::.11 education. makes 
formal education more relev2nt, especiaLly 
for rural families Dnd urbAn poor. or 

.• :rength~ man~&e:~nt capability of 
institutions enablinG the poor to parti­
cip.te in development; and (b.) extent 
to which a~s1st3nce provides advanc.d 
~ducat1on and tT.3ir.ins of people in 
developing countries in such disciplines 
.1 arc required for planning and i~le~ 
mentation of public and,private development 
.cti~iti... ' 

(4) [106] for technical assistance, 
en.rcy. researcb, reconltruction, and 
s.leeted development prqblemsi if so, 
ezeent activit, is: (i) (~) conc.rned 
With dAta.coll.ction and .nalysis, tba 
traininl of It.illed p.r.onnel, r .... rch 
on snd deyelopm~nt of luitabl. en.r" 
sources. aDd pilot proj.cts to t.lt Dew 
m4tbo~s of encrlY produceloni'.nd 
(b) facilit.tlve of •• oloale.l and ,.0-
physic.l survey work to loc.te potantial 
oil, n.tural s •• , and co.·l rt:s.rv.s and to 
encoura8e exploration for potential 011, 
u&tu:al sas. and coal ~.s.rvcs. 

No 

No. ~ll sectiOns of this paragraph 
4 (i) through (vi), are not 
~pplic.ble·to the project •• 



J ' :,.' 
! I~ I : r '. 

'lj 

(11): tec~n1cal coopc:rllticn and development, 
especially with U.S • private and voluntary, 
or r,egion~l and int.ernational development: I 

"organizations; 

,(Hi) re!Jellrch into, Clnc! evaluaticn of, 
economic dcvelopm~nt processes and techniques; 

(iv) ,rcconGtruction after naturnl or tIItlnli'.o.Jde 
disOlster; 

(v) for speci::1l development problems, and 
to e~Qble pr~p~r utilization of ~arlier 
U.S. infrast:r~cture, etc., assistance; 

(vI) for programs of urban development, 
espcci::1lly sm~ll lClho~-intcnsive cntcrpris~s, 
~rketing systems, anc! finanrial or other ' 
institutions to help urban poor particip:lte 
in economic and social development; 

c. [107] 1s appropriate effort placed on 

ANNEX N 
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usC! of appropriate tcchnoios)'? (relatively Not ,applic'able. 
·sMaller. cost-saving, labor us:.ing techno":. 
logles that are genertllly mos~ app~opriate 
for the 51:a11 farTl".5, small businesses, 
and s::llll inco::!!s of the poor'.) 

d. FAA Sec. ll0(a). Uill the recipient 
country provide at least 25% at the costs Yes. 
of the program, project, or' activity 
with'respecc to which the assist~nce is 
to be furnished (or has tha latter cost-
sharing raquiTemenc been vaived ~or a 
"relatively leaat de\'alopcd" councry)? 

a., FAA Sac. llO(b). Will grant cap1t&1 
assistance be disbursed for project over 
mara than 3 y.ars? If so, has juatifi­
c;ad.on satisfac'tory to Cancras. baan made, 

Ye" for project as whoJe. 
Yemen 18 "relatively hast 
developed" country. 

and afforts fo~ othar financial, or ts the 
zacipitnt country "relatively laast developad"? 

f. FAA Sec. 28l(b). Describa extant to 
v~ich proGram recognizes the particUlar 
aeads, desir.s, and capaciti.s of tha 
people of the councry; utilizes th~ country'a 

Project has no. or very marginal, 
impact in ar.as discussed, except 
to extent t:l&t adequate water and 
sanitary .ervice. are 'strongly f~ 
nuda of pop\1lace which wlll be I 

met by project in'Taiz. 



intellectunl r,esourccs to encournse 
institution~l dcvel~r~cnt; and supports 
civil ~d~c~tjon ~nd trAining iri skills 
rpqu!red for effective participation in 
governmental processes essential to 
self-government. 

g. !~2..e.c: .. 1..12 (b) • Dop.s ~he activity 
sive reus~n~bl~ pro~isc of contributing 
to the dev~lormcnt'of economic reRo~r~~~, 
or to th~ increase ~f productive capacities 
and sclr-sustaining ~conomic growth? 
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The project ~ives excellent promise 
~f contributing to increased producti~ 
vity through increased health. 

2. D~\'cl0i)r.:,~nt AS1Jist3ncc.s I''t'oj t'ct Cd teria (Loans Onlv) 

a. rk~ 5cc. l22(b}. 'Informot1nn'and 
conclusion on cap~c:ity of the country 
to r~pay the lOAn, at a re3sonable rlt~ 
of interest. 

b. ·~~sc. 620(d). If assistance is for 
any pr~du~tivc enterprise which will coopetc 
with r.s. ent~rprises, is there an agreement 
by the recipi~nt country to prevent c~port 
to the l!.5. af more than 2'0% of th~ 
ent~rprise's annu3l production during the 
life bf the 103n? 
, 

Yemen presently has capacity to meet 
loan terms. Whether it will in future' 
will depend upon whether remittances 
from Yemeni workers abroad continue at 
substantial level. Chances that this 
condi tion will be 'fulfilled at:,e judged 
good. 

Sec. 620(d) not applicable __ 
assistance is not for productive 
enterprise. 

3. Prajeet Critc't'ia Solely for Economic Suprort Fund 

a.. FAA Sec. 531(a). '-1111 this assistance 
pro=otc economic or political stahility? 
To the e~tQnt posftible. docs it reflect the 
p~l.ic.y directions of lection 102~ 

b'o FAA S~c. 531Cc). \Jill :l!lSilIItDnc.. under 

Yes, through perceptions that YARG 
cares for needs of people and is 
concerned about their health. 
Yes. 

this c.hapt~r be usld.tor militDry, or No. 
paramilitary activ1tie~? ' 

SC(3) - STANDARD ITEM CHF.ClU.ISt 

Listed below arl '.t~tutory itea which 'normally will bl coverld routinlly 
in tho •• provl.ions ot Oft .ssistance _areement'de.lina with its imrle:an-' 
cacion, or covered in thl .crlCmdnt by impnaing limits on certain uses of 
fund •• 
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Thcse iter-.s "1°C .. ,llrrnllscd under the' Ji,encrnl hp.Adinss of (A) Procurement t 
(n) ConstructiC'!ri, "nd, (C) Othcr Restrictions. 

A. Procurcl!:~nt 

1. FA.:\ S~c:....§.92. Are thcre nrransement9 
to per~it U.S. sm~ll business to pnrt{cipate 
equitably in the fur~ishing of ~o~rnodities 
and se:~iccs financed? 

2. FAA S~c. 60~(3). Will all procurement 
be from the C.S. e:<E:p.pt as othcL,o/ise 
dE:Cerr~ined b}' the President or under delesa­
tion from him? 

3. FAA Sec. 604(d). If the coopcr"ting 
country discri~inates ClS3inst U.S. marine 
insurance cc:np~n!r.s, ... ·111 c:or:l:lod:f ties be 
insu:ed in the United States aS3inst corine 
risk ~ith 3 cocpany or companies authorized 
to do carine insurance business in the U.5. 

4. FA-A. Sec. 604{!l. If offshore procu-
rement oC abl'icultur~l comm(1dlty or prClduct 
is to be fi nanced, is the'rc prcwisinn 
a~1l1nst's"ch proc~raccnt ~h.n the domestic 
rricl! of such cocmodit)' is 11'Ss than 
parity? 

5. FAA Se~, 603 Compliance with 
requireMcnt in section 901(b) of the Merchant 
~!.1rine Act of 1936, as .",.endcd, th:.t at 
ieast'SO per cen~um'of th~ sro8s. tonnage of 
co~odit1es (computed separately {or dry 
bulk carrie1's', 4ry cargo liners, Il"d tOinkers) 
financed shAll be transpot'tcd 1:'0 1,dvDtely 
owned U.S .-fla; cOl:llllercial' "essels to the 
extent that such ·ves.~l. ate avail~bl • 

. at fair and reasonable rat ••• 

6. ~ Sec. 60&(3). Will U~S. Government 
exce.. perD~al property be utilized 
wherever practicable in lieu of the procv­
T.ment of neY 1tema? 

7~ FA.\ Sec. 621. If technical :l •• .lstam~e 
is financed, to the full~.t extane 
~ract1cDbl~ will luch Qft~1stGn~c, goods 
and protc~'1onal and other s~rv1cc~ fran 
pr1va~e enterpris., be fUrD1s~cd on a 

Yes 

Yes 

Not applicable 

Not applicable 

Will be' complied with, 

The use of U. S. Governmen" 
excess property is not 
appropriate for this 
project. 

Yes 



cont~act b.sis? If the facilities ,of other 
Fcdpral i&cnci~s ~ill be utilized, are 
thc)' pArticuIClrly suit.3ble~ noc cotr.\Jccitive 
with private enterpri~e, and made . 
a'idlablc lJithouc: undue inrerLerC!nce 
with domestic programs? 

8. htCJ:!!il~t~~l A~LJr<ln5i'0rt. Filir 
Con!p~titjve Pr~cticus Act, 197~. 

If air c:rn~sportCltion of persons' ot property 
is financed on grant basis, will provision 
b" mad&! tha.t U.S.-flag carriers will be 
~t1lizcd to th~ extent s~ch. Rcrvice 
is I.W<1j labIa? 

9. Fi' 79 ~~ Act, Sec. 105; . F'i 80 App. 
Act Se~. [50S.] Does the cUIl!:t'nct fOl' 
prccurctr.ent contain a provision authori­
zing the termination of such contract for 
the convenience of the iJnited States? 

,B. Construction 

1. FAA S~c. 601(d). 1f n cupitnl 
(a.g .• c~nstructlo~) p~oject, are engineer­
ing nnd professional !icrvices of U.S. !irma 
arid their affiliates to be used to the 
~xi~uo e~tent consistent with tha 
national interest? 

2. F~~ S~c. 6ll(c). If contracts for 
construction are to bl! financed. will they 
be let on a co~pctitive basis to maxim~ 
e~t~nt practicable? 

.<\i'iNEX ~T 
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r'he facili tiF!S of other Feceral 
a:<encies '"ill not be udlized. 

Yes. 

Yes. 

Yes • 

Yes 

3. FAA See. 620(k). If for construction Not applicable 
of productive enterprise, will alsregnte valu. 
of assistance to be furnished by the U.S. 
not exceed $100 million? 

C.' Other Restr1cti'on 

1. FAA Sec. l22(b). If d~velopment loan, 1 Yes 
is interett rate nt least 2% per annum 'durins 
araca period and at leasc' 3% per annum tberaaftar? 

http:facilities.of
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2. FAA Sec. 301 Cd). If fund is cstl1blishcd 
soleTY~~~~ributions and administered 

f.Jot applicable N-/O 
by an int9piationCll organization, does' Comptrol­
ler·G~neril hav~ audit rishts? 

3. FAA Sec. 6i.O(h_). Do ~rran~~rr.~nts ~~ist Yes o • 
to in~ure th~t ~nic~d St~tes foreign aid is 
not used in a r.:~ilner ",hich, contra:), to the 
best int~re~cs of the Unitad States, 
prowotes or assists the forcisn aid 
projectS or activities of the Communist­
bloc countries? 

4. !]:L~ec. 63§(i). Is finnncing not 
p~rr.itred to be ur.ed, .without waiveT, for Yes. 
rurc!;llse, Selle, l"nl;t~rm lel1se, exchange 
or &\!arant~' of cotor v~hicl(!G m.anufactured 
out~id~ the U.S:? 

5. ~'ill arranser.:~nts preclude use of fi­
nancins: 

a. FAA S~c.~9~£l. To pny for perfor­
I!'.ance of abortio:'l$ as • method of family 
plann~ns or to. ~otivat~ or coerce persons 
to practice abo~tions; to pay for perfo~­
~~nce of involuntary sterilization· as a 
~ethod of fl1~ily pl~nnjng, or to coerce 
or provide financial inceneive to any 
person to unde:go :fteriliz3tion? 

~. FAA Sec. 620(g). To co=pensate owners 
!~r ex~ropriatcd n3tiona1i1.2d ~roperty? 

c. FAA Sec.' 6~0. To provide trnining 
or advic~ or provide :ny ~in~nc1~1 SUppOTt 
for police, pri$ons, aT' other law enf~rc.­
mDnt torces, .xce~t ro~ narcotics pro;TA=S? 

d. iAA Sec. 662. For CIA activities? 

e. ~79 App. Act. Sec. 10'; FY 80 App. 
Act SIIC. [504.] To pay penftions, etc., 

, for =1licary pcrsonDel? 

f. rt 79 App. Act. Sec. 106; FY 80 ApR­
Act. Sec. (506. ) To PAY U.N. a.sessments? 

Yes. 

Yes. 

Yes. 

Yel. 

Yes. 

Yel. 



g. FY 79 App", Act, Sec, 107 i FY 80 App " 
!5..t:.-~..9c. [SO.lJ. To carry C?ut pl.·ovisions 
of FAA section 209(d)? (Tror.sfar of FAA 
funds to multilateral orsani:~tions for 

, hnding.) 

.h, N 79 "pp, het,_gee, Jl2; FY 80 ,\pp, 
~ Sec. [5] 1. 1 1'0 finance the export 
of nulce~r ~quipm~nt. fuel. or t~chnology 
or to train foreign nationals in nucle\1r 
fialds? 

1.' F\' 79 App. Act, Sec, 601; FY'SO App, 
~~ec, [515,1 '1'0 bl:! used for publicity 
or prupnsanda purposes within U.S. not 
~uthori=eu by Concrcss? 

ih~dllrl:t;HIIMI'!i .!~~di;l~t. ::;,:~; 11 h'l: : ~\j~~~V 

~\ W 1~\[Jl1JA\IM~I}, ij~~f~)j ~ W 

YdS. 

Yes. 

Yes. 
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SC(I) - COUNTRY CHECKLIST 

Listed below are, first. statutory criteria applicable generally to FAA funds, and the~ criteria 
applicable to individual fund sources: Development Asistance and Economic Support Fund. 

A. GENERAL CRITERIA FOR COUNTRY ELIGIBILITY 

1. FAA Sec. 116. Can it be demonstrated that 
contemplated assistance will directly benefit 
the needy? If not, has the Department of 
State determined that this government has 
engaged in a consistent pattern of gross 
violations of internationally recognized 
human rights? 

2. FAA Sec. 481. Has it been determined that 
the governmenr-of recipient country has failed 
to take adequate steps ~'preve,,~ . .'cotics 
dr'Jgs and other contro 11 ed substa,.· '. (as 
defined by the Comprehensive Drug Abuse 
Prevention and Control Act of 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 United States unlawfully? 

3. FAA Sec. 62C(b). If assistance is to 
a government, has the Secretary of State 
determined that it is not controlled by the 
international Communist movement? 

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

5. FAA Sec. 620 e (1. If assistance fs to 
a govenmen. as 1 ncluding government 
agencies or subdivisions) takln any action 
which hiS the effect of nationalizing, 
expropriating, or othlrwis~ sefzing owner­
shfp or control of proplrty of U.S. citizlns 
or"entities I)lnlficia11y owned by them with­
out taking steps '0 dischargl its obligations 
toward such citizens or entities? 

Yes 

Not appUcable 

No 

Yes 

Yemen is not known to be in violatioq 
of the requirements of this section. 

Yem.n is not known to be in viol.tio~ 
of th. requirements of this section. 

11111[1"I,,!., I XI ;/ d !il,: 
11I,\,I! , 1,;\ 1, I· I. 

';,J' 1'\1) r 
1 Jl: 
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6. FAA Sec. 620(al~ 620(1'); FY 79 ADD. Act, 
Sec. 168. 114 and:: 6. Is recipient country 
a Ccmmunls: country? ~ill assistance be pro­
vided to the Socialist Republic of Vietnam, 
Cambodia, l~os, Cuba, Uganda, Mozambique, or 
Angola? 

7. F~~ Sec. 620(i~. Is recipient country 
in ar.y way involve in (a) subversion of, or 
milit,ry aggression against, the United States 
or an) country receiving U.S. assistance, or 
(b) Ue planning of such subversion or 
aggre~sion? 

8. fa; Sec. 620 (j). Has the country permitted, 
or fai!ed to take adequate measures to prevent. 
the damage or destruction. by mob action, of 
U.S. property? 

9. FAA Sec. 620(1). If the country has failed 
to instltute tHe lnvestment guaranty program 
for the specific risks of expropriation, incon­
vertibility or confiscation, has the AID 
Administrator within the past year considered 
denying assistance to such government for this 
reason? 

10. FAA Sec. 620(0): Fishermen's Protective 
.Ict of 1967! as amended. Sec. 5. IT country 
I.,s sefzed. or imposed any penalty or sanction 
asainst., any U.S-. f~ht"9 activtties in 
in~ernational waters: 

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

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

11. FAA Sec. 620; FY 79 Aoe. Act,Sec. 603. 
(a) Is the government of the recipfent country 
in default for more than 6 months on interest 
or principal of any AID loan to the country? 
(b) Is country in default exceed1ng one year 
on interes: or prinCipal on U.S. loan under 
program for which App. Act appropriates 
funds? 

12. Faa Sec. 620(s). If contemplated 
assistance is Jevelopment loan or from 
Economic Support Fund. has the Administrator 
taken into account the percentage of the 
country's budget which is for military 
expenditures, the amount of foreign exchange 
spent on military equipment and the 

AID HANDP.("JOK 3. App SC(l) 

6. No. 

7. (a) 
(b) 
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3. Some da:nag'':? 'tlas caused to 
U.S. ?roper~y wh~~ diplo=ati< 
~~l~tio~2 ~~re s~v~~~1 i~ 
::.;:( 9..r'.:. to;:...; ~~::=r9.l __ 0,':. 
f~~l:::! i.: :r..9.tO ~-=:-::'7::: :~'iil-=d 
:0 ~a.k-= ai~-1.11ate .-::t?a2' .. ~::S 
at that time to att'2:::::t to 
prevent this da~ar.g~. 
Although specifi~ action was

J not taken by either side wit'l 
respect to this da~age to 
U.S. Froperty, the matter 
has been discussed at le!1gth 
by U.S, and YARG officials. 
At present all evidence 
indicates that the YARG 
would do everything in its 
power to prevent such mob 
action if it appeared L~ine~ 
again. 

9. An investment guaranty agree~ 
ment has been concluded with 
the YARG COVERING the risks 
mentioned. 

10, Not applicable 

11. (a) No. 
(b) No. 

12. Yes, taken into account by 
Administrator pursuant to 
1980 Report to Congress. 
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A.12. 

lmOunt spent for the purchase of sophisticated 
weapons systems? (An affirmative answer m.y 
refer to the record of t~e annual "Tak~ng Into 
Consideration" memo: "Yes, as reported in 
annual report on implementation of Sec. 620(s)." 
This report is prepared at time of approval by 
the Administrator of the Operational Year Budget 
and can be the basis for an affirmative answer 
during the fiscal year unless significant changes 
in circumstances occur.) 

13. FAA Sec. 620(t). Has the country severed 
diplomatic relations with the United States? 
If so, have they been resumed and have new 
bilateral assistance agreements been negotiated 
and entered into since such resumption? 

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

15. FAA Sec. 620A FY 79 ADD. Act, Sec.' 607. Has 
the country granted sanctuary trom prosecution to 
any individual or group which has committed an 
act of international terrorism? 

16. FAA Sec. 666. Does the country object, on 
basis of race, religion, national origin or 
sex, to the presence of any officer or employee 
of the U.S. there to carry out economic 
develo~nt program under FAA? 

17. FAA Sec. 669, 670. Has the country, after 
AugustJ, 1977, del ivered or received nuclear 

enrichment or reprocessinq eQuio~ent. materials. 
or technolo,]y, without specified arrangements or 
saf!9uat'ds; Has it detonated a nuclear device 
after August 3, 1977. although not I "nuclear­
weapon State" under the nonproliferation treaty? 

B. £1LNDING CRITERIA FOR COUNTRY ELIGIBILITY 

1. Development Assistance Country Criteria 

a. FAA Sec. l02(b~(4). Have criteria been 
established and takennto'account to assess 
commitment progress of country in effectively 
involving the poor in development, on such 
indexes as: (1) increase in agricultural 
productivity through small-farm labor intensive 
agriculture, (2) reduced infant mortality. 
(3) control of population growth, (4) equality 
of income distribution, (5) reduction of 
unemployment, and (6) increased literacy? 

N-I'f 

Yemen severed diplomatic relations 
with the u.s. in 1967. Relations 
have been resumed and new bilateral 
aasistance agreements have been 
negotiated since resumption. 

To AID's knowledge, Yemen's U.N. 
obligations are fully met. 

No. 

AID has no knowledge of any such 
objection. 

No. 

While no specific crit'.eria have been 
developed to assess commitment and 
progres8 of Yemen in areas mentioned, 
the YARG is judged by USAID to be 
aaking adequate progress in all 
enumerated areas, given the extreme 
obstacles to development posed by 
Yemen's social, political and 
economic milieu. 
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b. FAA Sec. 104(d)(l). If appropriate, is 
this ceve:~ci.~n: (incluaing Sahel) activity designed 
to buiid ~otivaticn for smaller families through 
~odificaticn of economic and social condition~ 
supportive of the desire for large families in 
programs such as education in and out of school, 
nutrition, disease control, maternal and child 
health services, agricultural production, rural 
development, and assistance to urban ~oor? 

2. Economic Support Fund Country Criteria 

a. FAA Sec. 502B. Has the country engaged 
in a consistent pattern of gross violations of 
internationally recognized human rights? 

b. FAA Sec. 533(b). Will assistance under 
the Southern Arr1ca program be provided to 
Mozambique, Ango1~, Tanzania, or Zambia? If so, 
has President determined (and reported to the 
Congress) that such assistance will further U.S. 
foreign policy interests? 

c. FAA Sec. 609. If commodities are to be 
granted so that sale proceeds will accrue to the 
recipient country, have Soecia1 Ac~ount (counter­
part) arrangements been made? 

d. FY 79 Ape. Act.Sec. "13. Will assistance 
be providea tor the purpose ot aiding directly the 
efforts of the government of such country to 
repress the legitimate rights of the population 
of such country contrary to the Universal 
Declaration of ~uman Rights? 

e. FAA Sec. 620B. Will security supporting 
assistance be turnisned to Argentina after 
September 30, 1978? 
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N-'~ 

Project's chief aim is disease control. 
Froject should pro~ote environ~~nt id 
which decisicns for s~all fa~ilies are 
supported throu3h lower infant mertality 

Not applicable 


