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EXECUTIVE SUMMARY
 
Keeping the governorates fleet of 
vehicles and constrution
 

equipment 
 in good repair and available for work is critical to

the support of the infrastructure and' essential public services.
 
This study has examnined the many facits of establishing a viable 
maintenance system to optonize the availability of vehicles and 
equipment and protect the large investment in such equipment. In 
esence, a "Elueprirt" for making major improvements to vehicle 
and equipment maintenance is presented. 
Very briefly summarized, 
the actions detailed are:
 

* 	 Remove all obsolete, non-repairable and inoperable
 
vehicles and equipment as well 
as parts and components
for- such vehi ces and equipment from garages and 
workshops.

* 	 Improve facilities and working conditions at garages

and workshops. 

* 	 Improve the supply system to assure that spare parts
 
are made available when needed.
 

* 
 Provide 	operator manuals, maintenance manuals, service
 
manuals and 
 parts catalogs to the personnel at the
 
level where they are needed. 

* 
 Provide tools and shop equipment for garages to perform
 
Level 1 maintenance.
 

* 	 Use the experience and expertize of the private sector 
in the operation and management of governorate
 
Maintenance Centers.
 

* 	 Assure the spare parts procured as part of vehicle or
 
equipment acquisition are those that will 
be used 	on a
 
recurrent basi.. Depend 
on the Egyptian representative
 
for supply of Feldom needed parts.


* 
 High level governorate personnel demonstrate an 
interest in vehicle and equipment utilization by
visiting garages and work sites. 

* 	 Appoint a Maintenance Coordinatr in each 
 governorate
 
to assure that vehicles and equipment are properly

maintained at 
 both the garage level and in the 
Main teriance Centers.-
F-ormulate a continuing training program for all
 
personnel responsible for operating, maintaining, and
 
overseeing the use of 
vehicles and equipment.


* 	 Establish Maintenance Centers in 
 the governorates, 
managed and operated by well quali-ied private sector 
companie2s to perform Level II maintenance of vehicles 
and equipment.
 

* 	 Establish central stores in 
each 'ain':enance Center to 
receive, store and issue spare parts to both the 
Maintenance Center and garages.

* 	 Contract with Egyptian represcntati.s of vehicle and 
equipment in manufacturers for aar repair and rebuild
of vehicle, equipment and aia_ or cm.ponents. Contract 
should, 	 be on ar annual basi_ be pliaicablP for all 
governor ate. 

• 	 Developrfent of available mairh. ra.ce program fcr well 
and .Ut,1zS requ_ ires detail fUren t".ned : nd 
r e 0nLr s.u-
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The financial and economic evaluation of the MaIntanance 
Centers are based.on casts that wauld be incured for a t-,plal
center and the reenues that would accOre FrUm its operation. It
is anticipated that the center will return a Drolit in the Third 
year of full operations and the governor-ate will share in the 
profits. 

The financial data obtained from the four 
 governorates

included in the study were chiefly the 
 19e4/85 and 1985/235
budgePs for the BAB II 	funds. As budgets do not necessarily

reflect expenditures, it is rather difficult to determine the 
e:pend; tures for the various departments and activities of the 
governorates. From these budgets plus other sources of 
inormation it was possible to develop sufficient data to present
financial and economic analysis. 

From a financial point of view it appears 
that the
 
efficient operation of the Maintenance Center will eliminate the
 
estimated short fall in maintenance funds. This is based on the 
following assumptions: 

* 	 The centers will be managed and operated by a private mector 
company.
 

* 	 The improved maintenance practices will not only reduce the 
time that equipment is down, it will also add to 	the useful 
life.
 
GEovernorates and local 
units will be e'pected to pay the
 
same rates as the private sector does.
 
It is estimated that in the first year of operation, S0% of 
the zeratira! time of 	 the centers will be expended on the 

~erncrate 4feet with only 207 available to the private 
sector. 

* 	 Sv the t-ird year of operation, it is estimated that 40%. of 
the ti-e ,,Dul.d be availale Icr- the private oector. 

• 	 Net prfcts resul ting froM the operation of the center will 
0e di v'dd tetween the governorate and the private sector 
based on a mutUally agreeable -formul a. 

• 	 It is anticipated that the oovernorate share of net profits
will be used to reduce or eliminate the shortfall in the 
maintenance Fund. 

10
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FUMMARY-ROAD MAINTENANCE 
Four specific governorates in different agricultural areas 

of Egypt were examined regarding their local road systems. The 
total lengths of road by surface type (oaved and unpaved) are 
taken from published sources. They are described from limited 
field observations, and further classified as asphaltic-concrete 
paved, gravel, or sand/clay sur faced. Required maintenance 
activities for each type are discussed, and an assessment made of 
average maintenance quantities (patzhing rates, grading 
frequencies, etc.) and probable annual mintenance costs per 
kilometer. 

This section briefly considers the relationships between 
vehicles, road surfaces, and types of maintenance, concluding 
that labor-intensive methods would. not bL satisfactory in Egypt 
and that the governorates now own most of the equipment varieties 
needed f.or mechanized maintenance. Work methods are discussed, 
and identification made of the equipment types which are normally 
invnl ved.
 

Four categories of equipment care are described, from daily
 
fueling and oil checks to the infrequent rebuilding of engines or
 
whole machines. 

Assignments of responsibilities for the four echelons of
 
equipment upkeep are discussed, with special attention to
 
mechanical repair, where the degree of involvement of the
 
governorates will be a critical question. 

The 	 space reQui rements for proposed work centers, or 
maintenanco yaris, in overnorates -3re =sessed in general terms 
but rel ated oIly to road maintenance eQLiO.7t,-nt. Other physical 
r.esds, su'h az u tilitZ and stoa, are,. n.nti-ned. Finally, the 
technical r-ed; for such wo-k centers are examined, touching on 
work space characteristics and basic shop equipment, but not 
including personnel or training requirements.
 

Some 	general observations and conclusions are as follows: 
Lack of rain and Egypt's generally favorable soil and 
topography conditions result in less road Maintenance 
Requirements than normally required in most countries. 

Iinspite of this, however, even minimally acceptable road 
-maintenance is not generally being preformed, nor equipment 
utilized in proper fasnion. 

Lack of maintenance, particularly not patching potholes,
 
allowing shoul'Ider ercslon and not brushing ba=ck areas of 
limited visibility is resulting in high economic cost to 
commercial commodity movements and in unnecessary accidents 
and loss of life to botn commercial and passerger traffic. 

The road maintenance aystem, as presently practiced, needs a 
complete system restructuring to meet c.inimal acceptable 
targets of performan-e and economic efficiency. 

11 



SECTION I
 

General
 

The establishment of maintenance centers in the
 
Governorates is a highlv desirable and important 
steo towards the
 
decentralization of governmental activity. 
 It is not, however,
 
a development that can be accomplished overnight. If it is a
 
major ity o'pinion that the task must be spread over several years
 
(five perhaps) then it would seem reasonable to believe that the 
establishment of the centers would be successful. It should not 
be expected that such an accomplishment is without serious but 
not insurmountable obstacles. In essence one m, nt learn to walk
 
before one starts to run. 

There are a number of management decisions that must be made 
in order for the centers to operate successfully. Many of these 
decisions can be solved over time by: 

- Staff attrition. 
- Training at all levels of operations and management. 
- Setting Lip arrangements for assuring a regular flow of 

spare parts. 
- Limiting outside interference, and 
- supervision by top level management and authorities.
 

The key to the solution of these decisions is the phrase

"over time". 
 One approach to these management decisions is 
 to
 
set up a three-year rolling program. This allows 
the center 
operators to establish an initial program and to revise it on an 
annual basis. As an example, the first program would 
include years I, 2, 3. The second program would
 
include years 2,3,4 with projects unfinished in the first year 
moved into year 2 and years 3 and 4 adjusted accordingly. Thus 
there would always be a current three-year program and the 
attainment of goals can be assessed easily.more 


Another important aspect of the maintenance center operation
 
is, in the first years, to keep written reporting procedures at
 
the lower levels to a minimum and to rely heavily on inspection 
and review by middle and upper management. An overly complex 
reporting and evaluation system would be self-defeating. 

The ability of the Governorates to finance the operation of 
the centers is the key determinate of the program success. It is 
axiomatic that the czeration must 6e technicall,' sound, well 
managed, and highly efficient. If the private sector is to 
manage the center, it is well understood that it will be 
interested in the bottom. line i.e. profits. If some of the profits
 
adhere to the Governorate, all ll l and good. If the governorate
 
receives no profit but i not assessed for support of the center, 
it's gain .'il be m:;ch more efficient operatinmg fleet of 
equipment and a resulting decrease in the costs of spare parts.

The availability of equipment due to limiting the down time plus 
e':tending equipment service life and the accomoa~ying reduction
 
in capital investment are all measurable and tangible economic
 
gains. 
A. Technical Inspection of Vehicles, Construction Equipment,
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A. Technical Inspection of Vehicles, Construction Equipment,
 

Spare Parts and Materials
 

Garages and workshops visited were uniformniiy crcwded with 
inoperable vehicles and construction equipment as well as 
obsolete and used parts and components. In many cases the 
facility was so packed with such items as to make any effort at 
maintenance difficult if not impossible. The disorder caused by
the garages and workshops retaining such items extended to the 
supply and spare parts storage. *Spare parts and supplies
required to meet current needs were mi>:ed with used items and 
items that had obviously been in storage for a considerable 
period rif time. 

A .successfui maintenance program -1ust begin at the level at 
which. the vehicles and equipment are operated and garaged. 
Removal of inoperable and obsolete equipment, vehicles and 
components from the garages and workshops will free up space so
 
a maintenance program at such facilities can 
be established. The
 
garages and workshops at this level will need assistance to equip
 
them with tools and equipment to perform at least level 
 one
 
maintenance.
 

As a preliminary step in establishing a viable maintenance
 
system in the rural governorates, such inoperable, obsolete and
 
damaged vehicles, equipment and materials must be removed 
 from
 
the garages and workshops. To accomplish this step a Technical
 
Inspection Team be formed in the
can Governorate. The Team 
should include engineers comnetent to evaluate vehicle and 
construction equipment repair requirements and personnel familiar 
with Egyptian Law and procedures for disposal of government
 
property. The team will 
 inspect each vehicle and piece of
 
equipment and classify it 
into such categories as servicable,
 
repairable, not economically repairable, obsolete, salvage.
or 

Parts and components can be inspected and classified in a similar 
manner. All vehicles, equipment, parts and components classified 
as not econcmically repairable, obsolete or salvage should be 
moved to a central holding area away from the garages and 
workahcps a,-d subsequently sold in accordance with Egyptian law 
and procedures. 

B. 	 G-raes and orkshops 
In each of the four governorates several garages and 

workshops at the go ernorate, marr.az and village level were 
visited. Some findings are common to all sites visited. 

Garages for fire fighting equipment (fi-e stations) are in 
good condition, well maintained and almost iree of inoperable 
vehicles and equipment. They have a spare parts room 
with a ariety of parts on hand. Equipment is clean and appears 
well 	maintained.
 

Garages and workshops for water departments at the 
governorate level are general 1y adequate in size and have 

13
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Road Department Garage
 

Kena Gov.e rnorat e
 

Fig. 1
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workshops with machine tools, i.e. lathes, drill presses, 
welders, etc. Stockage of pumps, casing, well points and other 
components appears adequate. While parts rcormn were Usually 
small, crowded and with improvised bins and shelving, the spare 
parts on hand appeared representative of their needs. Water 
Department workshops at the narla level had some machine tools 
but few if any :_:pare parts. Water points at the village level 
had a minimum of tools and no spare oartL. The arkaz workshops 
support the villages bUt generally depem-d on the village council 
for the purchase of spare parts. The governorate Water 
Departments do have vehicles, some with tools and spare parts, to 
service the wells and pumps of the villages. 

Facilities of the governorates Road Department are very
 
poor, although improvements are being made in Cena and Assuit
 
Governorstes. Prevalent conditions affecting equipment and
 
vehicle maintenance are:
 

Obsolete and unservicable vehicles and equipment are stored
 
on the site which is so crowded with such "junk" that servicable
 
vehicles and equipment must be parked in the street. The few
 
sheds that could be used For maintenance or storage of servicable 
equi pmerit were ULuall.y taken up ;ith unservicable equipment and 
discarded components and parts. In one case it was observed that 
such urservicable equipment was parked over the lubrication pit
 
thus precluding it use.
 

There is little or no paving in the garages and no defined
 
parking areas and drive ways.
 

* While most garages have lubrication pits they are not
 
provided with drains. Some have water standing in the pits which
 
would indicate they have not been used in recent times. None
 
observed had steps so the person doing the lubrication could
 
conveniently enter and leave the pit.
 

* Covered areas that could be used fcr servicing equipment 
were few or none eistant, although some were being constructed 
in Cena Governorate. 

* None of the garages have facilities for 4ashing and
 
cleaning the vehicles and equipment.
 

* Stz;:-_rooms and spare parts rooms are inadequate in size, 
and do not have the bins and racks for proper storage. ,ew tires 
were observed stored in the open where they are subject to 
deterioration due t sun, heat and bi,;a ng sand ar-.d dust. 
Gaskets that sh, Al. be stored flat -a hGng or bent out of 
shape. Parts oF the same type were stored in di Fferent roams. 
CONEX containers that had little or no .entialtion wjre dive-ted 
to storage. Store rczms and spare parts r,.s do not have a 
stock record syste-m aIthough some of the supply rmoms did have a 
rudiMen-tary bin card system. None of the spare parts/store rooms 
had a Iocater card system. None of the spare parts rooms had a 
spare parts book For the DSF equipment. Items stocked were not 
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se-fc. pice of qup nt; 'however, ttQservice. manUals were' 

c tions The only scheduled maintenance. found
not-i ,fClInd' t any, 	 4> 

oil 'and oil f'ilter changes, otherwise r7epairs
<at any,,;ocatiQ'n~wa 

<ere'e mad,e.o,r,atte'mpted for breakdowns only. 

4-.1%the ~Muni cipal. garages ,are ,imil1ar to 'those'H 	 aCfd it i it 

te'oienrtes Road Department., No efforts
o 


im~provilg conditions were noted'
 
~~sr. e 
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not encourageIn 'general the conditions in the garages do 
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.i~ava1 bl. Dives 

driving 'or operating.lthe equipment they~ar' 
77for 
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'7-personnel' ~ 
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'The reply was similar in each case. The 
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In two instances specific problems werp identified.
 
* The Road Department in El Sharkeya Governorate had a road 

grader of British manufacture repaired. The cost of repairs was 
L.E. 17,000. The garage supervisor stated that the wrong oil 
pump had been installed on the grader and it broke down on the 
return trip to the garage. There was no information available as 
to action being taken to ha. e the private sector w.,orkshop correct 
their defective work.
 

* In the Road department of Assuit Governorate he 
transmission of a Caterpiller Grader furnished under a US ID
 
program had been removed and sent to the private sect~or tor' 
rep-airs. The grader was parled in the open subject to wind blown 
dust, sand and debris of the -' sert surroundings. The hoses and 
tubes where the transmission had been removed were not capped or 
plugged thus permitting dust and sand to enter tubes and hoses. 
It can be anticipated that when the repaired transmission is 
recei\'ed it wiil be connected without the hoses and tubes being
purged of any dust or sand. Such contamiation could -and probably
will result in the premature failure of the transmission, While 
the private sector workshop pe-forming the repairs will probably
be faulted for an early failure it is just as likely to be the 
result of the failure of the Road Department mschanics to cap or 

°plug the tubes and hoses. 

- Private sector workshops were visited in each of the four
 
governorates.
 

* In general the shops are small and much of the work is 
performed in the street or in open spaces immediately adjacent to 
the workshop.
 

" * Tools and equipment are generally limited but some modern 
test equipment "as observed.
 

* A ',zrkshop with e>:cel lent tools, machines and equipment 
for repair and rebuild of diesel engines was visited in Assuit 
Governorate. The workshop had no space or facilities for storage 
of const'-uction equipment or vehicles. O.ly engines and 
components coUld be handled by the shop. 

* There are numerous small shops capable of various levels 
of 
 repair to gasoline and diesel engines, agriculture equipment
and" pumps locats even in the villages. These shops show 
conside-able resourcefulness and ingenuity in effecting repairs 
to small engines and equLip ,nt. 

* These small shops accomplish much of the repairs to 
Governorate vehicles and equipment that is performed by the 
private sector. 

- Contact was m -ith Egyptian representatives,iade of American 
vehi ole and equipTent manufacturers. 
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PRE 	 - ENGINEERED BUIlrING 

MANTRAC SHOPS 

Fig. 2
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for both heavy constrULCinV''

I UC t d1I r 'Aswan 
A 

_1 1 __ hcR , afr " '* n :nceaciliti es 1.
 

r, .an f rmersm and
 
n .,, a 'r Sg"aI, r : P p thet The . eq ~ pmf dA sV h1 t~, f'eI h o i n~ ty 

tianLc~ of sugar_ 4 cne ThCvP t 
~~~~~~ e 

PI I 

'vm knta good oI i ' thenditionine 'ell'~~h'l'c ' pm'Ant'ytAl~ M ~he aaHesi' ~4~4' . 

'_anduac~r. 

qJY pE~yif~Ai~ 
~ o~nd 1 ~arh 9 L~. Te woI.%hO~ J19 

-A -j''~~ .'e'.~~~~~~~~ce tloy'~ 4 'y 4 

http:ging,.an


tool room for special tools and test
 
+ There was a 


in the tool room.
 
equipment. A che~k-out/check"in system was used 


in place. All

A highly organized t;raining system was 

an initial training period. All 
employees must undergo 


are in a continuing education training
technicians and engineers 


training room with cut-a-way 
program. The facility includes a 

engines and components, charts, manufacturers manuals and parts 

The Company conducts training for
 books and other training aids. 


outside organizations.
 

(parts 	room) is adequate in size with 
+ The 	warehouse 

parts
shelves 	and racks for the proper storage of 
adequate bins, 

There is a well organiZeo supply management


and materials. 

A stock 	record card used by the company is
 

system in operation. 

3 & 3A. The stock record card could be used in
 

shown in Fi_. 

used in Central Supply of
 

conjunction with a bin 	 card as 

4A.
Menoufeya Governorate, see Fig 4. 


to his companies
Hessein was not questioned as 
+ 	 While Mr. 

managing and operating Maintenance Centers 

for the
 
interest in 


company 	is certainly a candidates for such 
a
 

Governorates, the 


function.
 

D.Sare 	Parts Furnished With Equipment:
 

a load 	 of

furnished to the Governorates included
Equipment 


spare parts to be shipped with the equipment 
or to arrive shortly
 

The spare parts furnished in
 
after the equipment is delivered. 


by the equipment
that were recommended
general were those 

large numbers of items


In same 	instances there are
manufacturer. 

not be used for several /ears, f ever.that may 

not include such items as 
Future 	 parts orders should 

transmissions,crankshafts, injection pumps,

cylender heads, 


and major body components;
short blocks, complete'enginesaxles, 

parts orders should be limited to those fast moving items
 

these 

or 2nd levels or preventative

that would be utilized in 	 the ist 
as oil and air filter, belts, hoses,

ttems such 

points, spark plugs, gaskets, lamps and bulbs, etc. should bemaintenance. 


included in the initial order of parts. 

manufacturers representative receives a
 The local dealer or 
each unit that is delivered irl coUntry. This 

on
commission 

the cost of maintaining a 

paid to help defraycommission is 

The localinventory in country.

service 	facility and spare parts 
a supply of major

should be required to maintain
representative 


rebuild of engines,
and parts neeu=d for
components 

This should be

final drives, track frames, etc.transmissions, 


in the purchase contract.
spelled 	out 

equipment manufacturers
Egyptian representatives of American 

and rA contractor personnel
have stated in meeting with USAID 

persons preparing

woul d be willing to work with

that they 


20
 



to bedetermining the spare parts
procurement documents in 

part of the equipment order.
furnished as \ 

parts list suppliad by the mnanufacturer or the local
Any 

should be scrutlnized very thoroughly to make 
representative 

it does not include large quantities of slow moving items 
certain 

up space in the manufaCturer supply facility.
taking 
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Aswan National Co. For 'Field MecIhanizat ion
 

Stock Record Card
 
Store Name:
 

Max:
 

Part Name Location Average Stock:
 
Serial No. Part No. 


Min:
 

Date Order No: In Out Balance Remarks Date Order No: In Out Balance Remarks 

'-T _ _ _ _ 

I' fl 

"3 

J ­- - S -­



- *Afl . .. a-. r 

!4 ! jI 

_ _ III _ _!_ _ _ I _ _ tI_ _1__ __ _ __ _ __ _ __ __ _ __ _ I __ _ _ _ _ _ _ 

I -!i 

I- I II_ I .___ __ _t__ _ _ _ _ 

I _I__ _I_ _ __ _ _ 1 _ _ _ _ _ __ __I _ _I _ 

_ _ _ _ I ~I t_ _ _ _ _ _ I _ _ I_ _ _ _ _ _ _ 



Local Unit.
 

Shebin El Kom City and Markaz.
 

Storage Department.
 

Part No.
 

Pait Name:
 

Balance
 

In Date Out Date
 

BI-N CARD. 

i21.4 
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BIN CARD 

Fig 4A 
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IG)c- t, n ,r t 

tLto thats - i~nerest,-,and Pr t''1PtOlo th 4 ie 

rec0q-I ed a -the "dci siqnrmakars" within the go'vernurzte.ar e -- ­

gV~-,hegagsehc'iby, t'hethe ,boss 

will do~ MUch to
Go,.,ernor, 1 Secretary General and/,or City~Chief 

1rTmprqve moral o-f the. gaage-personnel, promoteK better. 
a w aS.~Perfo mance~ Of64 Lpervisirs( prtr ad ,ehn 


ei~h fi rst hand ko~edge of the capdi tion and
&e CUt~iI 
-Li l'iationA of very hi gh Val UeC aPi tral resources. 

%2. a 1tenance Coord in ator 
W e 'a~cassionai',,visits *by top' governorate and cityWh i 

provide an oversight 'of , the efficiency andf icia'S Vii 1 
2ffe!IVf the maintenance 2system there. must bel an off icial­

0"o: SLP erv i'se, nmonitor , and co6rdinate' the. total ma in tenanC~e 

~program"' within the3 governorate..- The designated ",Maintenace
-

be, provided the staf-f and reSCUrC2S t'omaethCor8-ao ThuLSt, 
pprogra,~ fuL ' 3 e+f fect i Ve. The "M~aintenance Coord in ato0r mUiSt'­

the
ha'Ve r the necessary 'authoritNy, and- r'eSO~rces to' carry Out' 
­fo lowing. dUties and' r onsibiIi tieS.'' 


and. operating the'­~ c)- 3rcmaymngnMon teplv'~ ~ ~ e-

Maintenance .Cer,ter, to:,assure. "--:~3 

by both parties.~3e .. t 1 h:,'otatGefLlfi 

Svroaeequipment Aan d vehicles receive sarv,ice inr a, 
t .mz1'I m anner ­

''' 

a r33 

1 I 't by 'proper authority is performed. 
-- ' C'' ,cr~hori zed3 

WorK rra d meets qUality standards. 

*hC- arQ s+ f.- *or~kperformned are' in'accordance with terms ofo 

oos.'-nd shop eq Lipet 

-- k3~&'t 'odcon d it i'cn, safegIarded from loss and ue--Sol, I~-a: norate fntrish. facltis o~ 
-~~~,, -3 -'c-

a2~n/Lte only-in dccordance with the terms of the conrct 
3
-mpa ry­-, 

3't- * ~ee -accoUnting. records of the, private, 'sector 
M~%fl~ing3 'aig oprtn tE "isa'intenance CentEr3 ar SL~liefntJ3y 

-' 
~-'-

orrectl v credit th~e qoIernorate, with the procper 3, sha~re,:of'~~~"-~'~ 

. vate3 ,=ctor -'
'~ 1~''ts--earnr;ed for' W0r k~l perf Cojr raed fo r' 'th - pr 

rSC_ aQ s oT'the . g .Erna a te marI.kez 3 'd llesa 

prov~i de., i~'; E?CES 3aFFtre'that~ Phi 1 2E ''arid I p eun t & e 
1
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e ortdering~ th,o4 

Mintenanyce- ent4 ,J e'1pal --	 S7,'-r-equiML 

i ',setting up-a ntnne ytm 

evetnteenace, finafor Distri ct ovce 
i~ e. and....Eqibi pment, prepared f or- the United States-~' 

'InternationalAge f.or Developme' t by WilrImtiA2 
',--nd As c i a t in ition with PubIic-so 	 C AdmistartionV\ 

--. service and, Engineering and geOl~giCal.C~nSUltiing Office-&i 
at p~rt of' the Neighborhood Urban, Services Project. 

* Recommended 'Equipment Maitnperga 	 Imrv nts 
-"~for ShoUbraEl 1'he ima city, p r~-ed for the United 

States Agency for Inentoa eeomn by -WilIbur 
Smith -and , ssociates in' Ass~ociation 'with Pub11i c 
Administration Services an Engineering. and Geological,
Consulting Office as a.part of the Neighborhood Urban,~-W 

-Services Project.. 

~tffa for the' Maintenance 'Coordinator should include: 
,Mechanical Iengner to aSSLre work qual ity standards in 
both the garages and Maintenance Center. 

Personnel- with .legal training to: interpret the terms of the
 
A contract,~and to.,@.SStre, tV'.ey are; car-ried out by both parties.
 

Accountants, to. maintain records. anto review aconsof the -' 

-priv,ate company-~ Fianaging and operating the Maintenance 

Technicianstan&clerks to assist the professional personnel. 

VT. 	 an iffg: .
 

Whi Ie there have been training >programs conduIcted by

equliprent.-SUPliers For operc4ttion and m iintenance of vehicles and 

2-iqpent LI Ch t r a in ing -failed tome-t the needs of.. the
~-~gvenoates. 

'has 	
T wl ZqimnObservation of a s garage TT~ 

Via- i~ri ies -a nd op t: Jonsindicate a need for initial a wel Ia s 
Conti nuing 'trainingj in 'the following, -areas: -

Trani~.of oparators of specific pieces o~f e0qiom-,nt 

C~Vt -'2RUto rV TVTT oif sp ec ific "o ieces of R~qL~ipMenllVT, 	 ­airi&'--.2n,i..e 

r'r-~ven t iv e mairEnan c : ofseci i cpiece= of equipinent, to T 12d
 
~ v~ ncltude I1b ict i on idJL~stmen9t' an ue-usj
~-JTA 	 TV) sUT~ andPT~7V LI S.VV 

7 x ~ rVaV nV4 TT 
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Tr 	 , n pe- V s nV e lV- ­, 	 --
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- V~'V' -~TV~V~-4V~'" 
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i ' _a- t a io 

P,( pa E. -­ pY, StOrage, isslue LtiI zaion 

~-~Estab Ii ing, mantai rxnxng and. 'ultilizing' a library of 
' K opLrato5 r manual s ima 1~tena~nc e manualIs, sevce manual and 

p~Iparts< cata1 gs for each rnake~model and type Of 2q Ui pment i 
P'4Athe A ventory. Such, a, L1brary sh)ould be at the level at whi h 

_,th&e equi pm.ent . is cperated and garaged as WL-11 as at th'­
~'''-A~Maintenance Center.' The"'Cen'tral Supply facility Must tave a' 

Scopy of :the parts catalogs if it is to assu~re the correct 
A'&AA ireplacement parts are i.sSUEd.to nhechanjcs, technicians and 

' 

ExecL~tiVeA training' of Mainte-nance Coordinator. 

-AATraining of equipment re-pair inspectors. ,A Work performed by 
any organiatioin Must be reviewed by competent persons to assure it meets quality, quantity and cost standards. 
Inr=pection on a randomi bases is usually adequate but May be,
increased if performnance problems are encountered.. 

Ex'~'<Eperi'1en-c2 on Other USAID sponsered projects as well as 
observ.ations and visits made in the various governorates makes i~tI e,ear ,that most of the needed' training isaviblincnty

available in~U S. 
i~hUS.training required by this IOC will provide the executive 

~'tra ing 'for the Maintenance Coordinators as well as some garages 
Aand fleet Mnag~ers.' There are vocational and ,induIstrial schools 
in ther major ci ties~in the governorates that have facilities,,and

%sta'f f to conduct training f or equipment operators and mechanics. 
~ TheKrAswan'National Company for AgriCUltUre Mechanization in K'om 

A A mbo ~swan Governorate WOLld be an excellent source of "hands­
onl training A for mechanics, machinests and suIppl1y management
p~erson~nel. High IeelA SUPervis~ory, mainagement and exeCUtive 

.personnel, could bena Fit'by a visit' to 'see how a wel I run 
AA mai ntenance cen-er shuld b- operated and managed. There is 

nohigOUE-mitanding aotthe physical plant of the maintenance 
centrbthe qLi pment , Supply and training programs are 

AY 

' 

r..iintenance 
- -- - -

LI~t~ Per 

by~ EguLi 
- -

sonne L.' 

ment 
- - --

1Pertarhhic I qDri1velr1-
- - - - - -

and 
A 

n,.,mr ve m nt nth mar nt.enan-ce Of EqUpmcr.--and vehiclesM~si~egn'; ith theAoeacs drive'rs and garage, personnel. The 
'''drfvr/pFJ'eIatcr MUSt be,4eqLuirad' to perform Prescribed thEcks and 

-Adfore stzrti, 9 Le'e~l or' equipment and 
41 citxndce~a~rsatn u before op at'tng the"'"'"" 
A'vehiclee,_;! orequioment .Specific checks to be m~ade by~- the d i v 

operator W*ll1,L d pend on Sepecif ic 'vehicle or eup nt. The 
P.r 1_aTieIanU,_:A PreviCoUZ;y reffer ed to will1S r~ '~alA'A~ 

as~ ~ ~ sai nAle~AAstbihg -tha hec,1 t o b made and te'#-''
dr I ver/operator, r1 .esponsi bil1-i ty .': Required' checks- should be, in 

-ritirig a _,dL ~i r/prtr.ntL e on the proper way,' to!"j"i 

' 
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4 

peFvF op4, cfeci'n 'f and ,:eff ectie the typi1cal 

garage n t grad;--d: 'byw removal -1o obsol eteadnr~~tA 
e-' ' non-L(Sabe 

e with the ,f aci t ietools and sh,
rpy hi : qipm2ft as e as threr 

~atja'i pbipo 

euPM ntA detailed in S~s'~'tprgzhs,
 

They dri roperatcr maintenance as wel asteqaiy 	 o0 
,, 

maintenance atr tI-ye garage level mstb iprvdif th 
od operate ef, iciently and effectively and;a i ntenan ce Center is 

:the~ ap' 1 1vested in ehicles. and eqUipmentapisn to be 
-

1 fMaintenance Pefomd at GrqLve 


441a 	 Vehir-1s: ,Reference should ;. be made to tem~~at~e 
operator's: and maintenance. manudal s, in performinig the 

~ff0116wi ng1 'C,1c adjUStments and schedul~ maintenance. ~ ~ S 

Prri or t o starting:4 
LkP H:- sand~bring to the correct. 

* Check, ~a fluid IeelS 

~ I evel a ' norc 

If& fluid Repair ifminor Or send* Chck I 1,s. .ea 	 to 
correctivet he, Ilainten-9nce Center 'for necessary. 


- MeEAS~r es.
 

* r hpck tire preSS~re and bring to.correct preSSLWU<--> 
if~necessary.4 

-S Ifspct tires for bumpS, cuts, abrassions or otlher 
Ls4 Replace or repair, as necessary.

-ts. 


C-Ie -- for-, electrol yte ee n orsobatter 
I,~1 sas"ell:a 

4 loecnnections and f rCAye ca 
-

-4---Repair, or replace 'as necessary. 

rCh26-* hoses an b~lS 5 or ' Luts cr darnae., Repai'­

F-re 41 

-

rcs ef ary -are to be made by the Mlai ntenanc2, -­

- Sr4 
I5~3.s~~5~ssCenter. 

~fterstartinlgAf54T- 5 enih6 and :prior, to moving:4 

- - --K Check g~ag t~ mi42SureE-k ' al l., systems. ar----­
s:5e~n~ 5 pcarr'c~ 1 ShoUl'd lmo-c;2- oera t i 0.0 C ,-2 

-~ 

''dCa 	 CtedG, ; p ai-or have Maintenance C n-Ler Mea. 01 ' <'-1 

aCt 1.5 ign r I a 	 E 

r- S-ihc J1 ' tofla e c .,tta i t h c­
Un-i6 n 1; --eS-p1 a Ih- - b O-A- - - - re , s 

. 

ss,~s294~~ L~-'~~'' '<fnctmn-n- hSfplceblb o~ae~--rpir 



Check hrea1'. service and pzr;.:ing. djust if 

necessary or have repairs made by the 

Maintenance Center. 

- During Cperaitions: 
Be alert for anything that. i-- not ricrmai. Anthing noticed 

shoul d be reported to the qar." supervisor so repai rs can be 

In caC:e there iso a loss of oilmade and breakdowns; eliminatcd. 

pressure, imimediato shutdown of the erngine should be made until
 

the cause is determine and corrective action taken.
 

After Operatincr 

* 	 Clean the vehic:le of dust, mud and trash. 

L 	 bri cate the vehi cl e i n accordance with the 

recommende-d by the vehicle manufacturer.schedule 
, Change oil and filters in accord.nnce with the 

schedule recommendEd by the vehicle manufacturer. 

* 	 Clean or change. t I & air- -filter in ,ccordance with 

the schedule recommended by the vehicle 

manuf atu reCr. 

and 	 specific preventiveb. Construction Equipment: General 
Mai otenance will var-y considerablymaintenance and operator 

Tor each 	piece of equipment,, anufacturer's operator's and
 

should be used in preparing level I.v.a:ntenance manuals 

for each piece of equi pment.
procedures 

Train'n92. Oraiain~S~'iqand 
a. Or.anization and Stafffing 

G.rages 	 and ,or kshop.; for the governorates, marake: and 

of vehicles andvillages have varing types and nurrbers 

equipment. The s:pecific organization ani staffing would 

have to be based on the-. fleet and' equipment size and 

composition and suc:h deter-roination is not within the scope 

for the garages should include theof this study. The staff 


fol 1owi n* repair specialist-:
 
- Mechanical (Diesel)
 
- Mechanical (Gasoline)
 
- Battery
 
- Tires
 
- Electrical
 
- Lubrication
 
- Body work
 

b. Trainino
 
The 	 skill evr] s of current repair personnel t:rc- reported 

degree
and observed to be low. This is du to a larc 	 to 

The d-s-c-r in hetueon publics 1e,'ve.1oW S.a1 	*r, . 
em W c. 	 .. e>. t ywi 11 it -..and pri vate SC-=t0r 

,and rtair highly 	 sl i!i d employees.dJficult to recruit 
iip 	 , sI leveli 1 1i.-n rr c :ecessary.Training to i 

shortLppI and 	 Ii 

tr-ain -;;g coLirss'5 	 on thtiC .2jlip free a { charge or at a 

pcssibi 1 i L f d1 tL;airr C Cit EanS 

Equijpment , i Cr'S V :flU act irs Jl. pr:D'i de 

nominal T"hU 
iind 	 schools th n the governoratesat vocatiGnal industrial 
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lorin jo yCa 5,hF~U' d~~~VIt ED 

opi~ aren pat4 or-, rid ma;i ' a )o 
~ ~ J ~~cotd ~ rnc zed ito prv depi n'~ms or cni 

,,mkeosa~db- prope~r y~formated formation. ~­
ir~~r- CC_~er '~o Id-b orchvhi'cle'andof,..
-vde 


e,_1qUI P M 	 t to- -~f1 ept al 1 schedLil ed mai nitenanc~e and' replair
 
rreord ar ma~ pd' in some of, the: garages'.
 

OversLtsimilar to those present'd ii~' jeport 
*p~ dF, Equipment'. Main't'nn~ --Pfor-ora 2 hur El~com1' 


M, ~previ Ously' referred, to,; can be 'implemented. 
 -i~CIiy 

To- 'Thni'nd EnUipment:-

ol"S, and ------ent avial~ttegrgs 
* 

vary widely but ,~2~ 
', d'F&f1 n sot onr allI of 'the tools -and equipment: necessary -~
 

to pprf )m the garage level maintenance,2recommended above.' Each .'j
 

ga e shOL~ld ''be pviddith the 'tools and equipment isted 

' b 6l,' st estimate is, shoWn' for, each ~itfFlse.Tool's 'and 

lmpnt recommefided atr based on -leveli of miaintena~nce perfor,'med ,. 

a yhe?,;arages and inot on If-eet Si~e.' OL'antitieslmay. be 'varied,
 
ed , on leetjsize.~F
 

Est.Cost
_M 

;:F C m r -~ 2,~ Stage,5 H.P, '- 2, 0
 

"Y,Tire Service, :EqLi pment, Light' 

.Eeh: Gr ,nder, M.1H.FP, ~ 
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Et . Cost 
I ten --

Invidual 
Eimal ar tc 

E.echarnic.E, 
Snap-ar 

TcOls SPt 
CAT - 2 -'( - A ' 600 

Tool set 
Similar 

+or Shop 
to Snap-on 

se, ttrit 
720-5: MBE,Fg. 13 

-200 

Total 
11,075 

5. Physical Plant: 
plant of thz oarages vary widely, even 

within .the .governorat'. noted , 

in 
Exist ing samephysi cal As previ OUS some 

the Road Department garages
is in progres r,constructi on irSome improvement S 

ard Assu i t Governor att'..
0-ena the tool and equipment

to uccmrtgaragesis neFesary 
physical plant should be 

abcve. Improv t0to the
reomrerded the tools and equipment

the USAID to providefora condition and toola small pa.t- storageEaci garaqu needslisted above. bins andshel ves,the necessaryThe room shoold have room. SUCh as oi Iat garage
store spare parts used the

racks to and mniscellaneOusLtiresfilters, batteries,fi)ters, air 
tool must be secured. 

supplies. The parts - room 

C. Maintenarice Centers: of the Maintenance
will affect the design

Ceveral factors 
which are:Centers amroc 

,- Fleet size and composition.
 

- Site size and configuration.
 

- Terrain. to the site.on or adjacentand utilitiesB-1uildings 
ei. parsior potential.- Future pubic orciovernmentalManagm et orqani zation 


pi v ate.
 buildings n r 
seleted pre-engineered

Type 0 o~tuCtiC-
and desi qn.Eg>ptlaI materialscor-,venti nal 

a comparison must be 
organization nowa mangement I.. go e :sIP selecting o bc,"s.r 1 _ i n garagce.. n-r ... , governoratemth 

and rated by the 
c,-ters m ,gedmai.nt-'nanceopeorating ar; hve beengaragis hoverrJrtC. Pri Atsin - ; -rst ci- pri vats 

private sector. E Conditions. " study a.rc the i nte'-est 
p 1us 

make a sign if cznt improvEcnt in
pr'' C.vuiydotail.ky d c-. a -nthi t h £s 

s tatd. Tcs-ctor c-mpan the
and ma agemenf I t i: of 

tne arg,- :.tiE onEl
mai ritenance -to hai ntenance

app! - ed to t.lh--, gciven
sector mcL;-,ut taprivate on the pri vate 

a a ethi .oganizati
I n .CE.n r . 

sctr oers sevo:-c-l asvanta 3 s. 

s i level of 
By bueir. o pz;-tp ja ; e -C. G, t, 

b et at the level r ece,ar 'y to per form 
cmpl.,Ee. and 

th o-h te a set c::ality standard i an c Cfi0iert 
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I c 

A 

aiys- to, 1mprcovc? _;ervice 
con sk tIntIykdrdc 

co~s Lab. .tomeet wcwlk reqU i emen ts Ji 11 

Perzonnel with- t he' necr--sary education, triini ng and 
expe r-1 en ce f or managing tho centdr', can be placed in 
har9e. :, The , mna'ger , s :in "a position where ,he 'Must ~ 
sati fyth givrnora e. on t h'E rost, qUal ity~ and ' 

_qUantity , of~ work 2and satisfy his company on profit 2 

V, produced. 

The, opportunity to perform -work for t hrt'private2 
sectr i the rfit the gover~no,-At 

s,_rng~in aypoiwiIlI redL'Ce the overall costto 
I 2I

'the governorate for maintenance of, vehicles: and 
e u, -22qLipmen1t.'2 

Depending on NhIoILuMe of. wort. pL-rformed, for both the 
governorate nd private sector, the contractor may mrake 2 

cap ital investments (toDlS, eqUi pment and fac~lities) 
inthe, Maintenan~ce.' Centr ta wilha e.benef its * 

accuring to the governorate. 

PUSe, of prP-enginebred buildings 'the maintenance csn'for ers 
w~il11 perm'it more rfapid ccnstriCti-n and sipydsg. Acs 

coprio ha o enmd.t opr re-enigineered b'Lildin, 
local-'cn entalcon~struct ion 0 

2but< experience on ~,other 
poects of simil~ar, type Would indicate a probable lower cost.

JPre-engi neered 'buil1dings and strUCtUres~ are availabefJrom both 
l6'c 'Iad imotl~rcss~eof,which z,-e:' 

'k~Encorp. 117 Th'ar_=k St.,H21iopol iF Cairo.
 
Q.,-2 ry. 9 Sal ah Sal'6m St. , HPliopolIS. 
 22 

'F;refabco Heg zi . 14, El Negah.'St. , El' Oroba'Cornor,Heliopol is.
 
k;syline Versatile EcuLildirng System-, : Shagaret El, Dcr,Zarn-alek.
 

*"'Mari a. El Abbsi a.IndUstr'ial APr'ea, From Abdo EBasha- Sq.
 
22zcro Mi sr., A~rab Contractors.
 
E I., ES ar Steel' CO. Geziret El; Dehab.2
 

~,2'SOUI e' DLiding systems (PICO),, 6 Dar El, Shefa St. ,Garden-2
 

'~'~e cmp anx e,s itd ma-rm~y ~thave standard dEsign Ai 

for'sh opi2f2c :lrti An,'~company to ;uppl ' er ect,Zs. selec'ted Yand' 

te mntnneo ' should, i n i MUM years
m- Center jh Fv,e *a ofi five 

2 , ae>2eperience, i2 the" 8n eriection f' "tin cati n d2 l42o shop ype 
b'Lt 1d i ng '. Pr e-mqa~l 1ifcat ion'of 't h t: i r-,c.~ E- ,2 22A, "corpan icis shoulId I2Ud 

on2the' Jh~ thy'~" ist~a mininUm Of j"i'VO pro ect hc 
22~C t b'bLt i 1,' i n~ si mi lIa r tfo , t o - ' ' 4~ . 425~ 

re i2red fOr.,the Jriaii ItenEZlce,2 Cente~. ~3 ' 2-2 2 

2' ~ ~2~22"22 ~ ,e''r~ '-2 ~ ~ ~ u f rS cn2"2'~ o ,2 

om e"22Pr~i~ Mhitzci-rms e,,priec _ n WithCo~~~~~~~~~~~E qe~I"n'2'Lm i neLcj32''2~<g~ pe22i22 

2 j - ~ 22 2 2 2 2 2 22'2 '233 



~~ dec~fert (i on bi dr P 	 be,~s>;<sti'Uea uat ouhfrean~cJ 

ar %ttrconrti 	 prtaco 'tpaym- tis"on o 	 -,. par' 
P 'I n ."of 

iI~' 1,n UMLinteonacd do' 

a~en 	 setrtuo conippuc tn beettf 4t 

Lee ofinMaintenanceh
 

e1ve I I~ maint-enanre. The'anone Center Must ha-ve h
 
>physi calpl an't, staff shop equipment,' tools and spa~re, partsG to
 
perform a 11 maintenance and repai rL vhie and eqInP1rn+
 
exetds~'sm anU rebuild of 'major components suclr-h as
 
enfinsJtansiissions,, f in alI drives and track 'frames. 1 ,Each
 
vhicle 'should be scheduled~ for ~a preyenti \,e mai ntena'n~o c~he:c k .W 

~each 500 ,hours of operation or quarterly whichever, come-, first. 

V Vehicle Preventive Maintenance Checks and Adjustments: 

*'Chassi s.,, Inspect for, worn or loose tie-rod 'ends, drag lik' 
ad"pit ian' arm saddl1e, bolts 4and bushins.cekd P- n e<s 

ceanV vents on axle hoicn ande beeari >441 

i;Spring. Jnsp'ect for breaks, E''rared tie-bolts,~ loose. or .. k 
missing rebound clips; ti ghte=n U--bo Its. ' 

Bra l Inspect brake flIuid lines, for looseness, and Ieak s;
 
~j~nspe'ct safety 'adshutOff valvs;blo :,,s;,
IWout air chec[ 

+#4fOreXcOssive oil or grease; radiust' br~ks 

-Eh R~ssembly. Ch'eck cap:and1 hangers, in ;pezt C-,:hEkL St 
oflIpiLr
P efi o and tailie repair replace. 

J : Wheels and Tires. Tighten all lUgs and no'e brc,e L i 
~pYloose 	 rims;,, :check Ithat tires or dUeIel he 1lm El p a 

efle ctave valv r eplace r, :coesY 	 Mi scing v' 

Sody' Check f or acci dent 'damage, rI"t t, Ur-UE'] *. F 
1441141 r P'41Fl4 ec t or-S.1~ 

T ,- r ' ardctl t ch.~ Check5 lev~er action,. pedal fr-f ee'?< 
r 'I eIlUtching,'vibration, chattet slippage tnd noise '1'4'h4.'tave1 

4"'E? 1 1' 

-K En 	 g1 i4 nn.hcIldaclorto oe n e 

P4L't G Cjp
 

4 a nd r i shim, re b
~ti - ng In 7ChecFt se o da r ry Itor. 

4<V n st~<~~Ipat j o noise
ucew~t~ns 	 term and ''' 

~ 441 ~s~~ 431 1~t'411l 14	 4 2 4 



* 	 Distributer. Remove cap, and check condition ,:,F points, 
insoect all rubber nipples. V 

Spark Plugs. Wipe porcelain clean, inspect for cracks, 

tighten terminals. 

* 	 Engine Timing. Set to manufacturer's specifications. 

* 	 Carburetor. Service fuel filter, adjust idle speed, tighten 
all screws and bolts, lubricate linkage, check governor 
setting and show R.P.M. 

* 	 Fluid levels. Check steering and transmission fluid levels 
and lubricate distributor staff. 

* 	 Diesel Engine Injectors. Check and adjust to (fanufacturer's 
recommended pressure, hot and cold.
 

* 	 After cleaning the rediator core run the engine to an 
operating temperature of 82 C. 
+ 	 Check valves and adjust settings to correct intake hot 

and exhaust cold. 

+ 	 Change oil and replace filter. 

+ 	 Replace fuel and water filters.
 

+ 	 Check alternator and regulator.
 

+ 	 Check universal joints.
 

+ 	 Check motor mounts.
 

+ 	 Check load pads.
 

+ 	 Check walking beams. 

+ 	 Check spindle oins. 

+ Check alignment.
 

' Construction EqUipment Freventive Maintenance:
 

Using the manufacturer 's maintenance manual , a preventative 
maintenance pronram musti be established for each piece of 
construction equ ipment. The uroarzn will varv for each 
pi4. G z -es P te , 

operat ion. 

In..zc ion Pu -, n= ,- .c :'m s:,. H	y dr 

z, Diesel i PCecti o M,.mp and hydrau i c pumps re to r emved 
and sen to a quai r-J serice center tc b e cl ir.ed ard 
timed after eacr- hCurs c i op --r c.t i o. cr a nnr ly, 
whichever ccm*es fir-su. 
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---------------------------

Z. Spare Parts: 

Information obtained frc.m Lhe h'-ci.s 

indetermining the stc-cA, levels of 

in the Maintenance Center and in the 

and repairs can be 
spare parts to be 
Center Stores. 

used 
kept 

Maintenance Liitations" 

is to have the capability to removeThe Maintenance Center 
from vehicles aid ehipcr-,. iho components maycomponents 

replaced with new or rebuilt items. The F'intenance Centerbe 
remove major components such as


is to have the capability to 

final drives and track frames but


engines, transmissions, 
are to be sent to the manufacturer 'ssuch components 

fo repairs unless the Maintenance Center
representative 
operator can clearly demonstrate that he has the necessary 

and skilled mechanicstools, test-equipment, service manuals 
hand at the Maintenance Center. to
 

as well as spare parts on 


satisfactorily and economecaly perform -the work. 

4. Organization and staffing:
 

and staffing of the Maintenance Center will

Organization 


the private sector company managing and

depend entirely on 


is anticipated that in:itially the
operating the center. It 

a
some governorate employees for 


contractor will employ 

trail period to determine if they have the skills and desire 

to work that will contribute to the seccessful operation of
 

discharge.
the center. Some he will retain and some he will 


Based on data obtained at Mantrac it is expected that at 

about the third year of operation the staff of the
 

be appro,.imate'ly as follows:
Maintenance Center will 


Number
Staff 


ManagementAdministration and Technical 
7
 

Mechanics
 
8

Light Vehicle 


Heavy Construction Equipment 
3
 

Helpers
 

2
Light Vehicles 

3

Heavy ConstrcCtion Equipment 


2

Wash Area 


:7Lubrication Area 


5Specialized Skills 

2

Tool Keepers 
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starff 	 Number
 

Parts Room Keeper 


Library and Training 


Janitors or Cleaners 


Guards 


TOTAL 


1
 

1
 

5
 

2
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5. 	 Shop Ecuirinmet and Tools:
 

described, the
 
For Level II maintenance, as previously 


following shop equipment and tools should be provided.
 

Est. Cost
 
Item 
 $
 

4,500

Arc Welding Equipment,motor generator 


type, 400 amp.
 

Gas Welding Equipment, 2 stage Similar 450
 

to Snap-on WE 250,pg. 287
 

5,000

Air Compressor, 2 stage, with minimum 


40 gal. reservoir,1O H.P.,3 phase
 

1,350

Lubrication Equipment,power operated 


Similar to Snap-on YA 915 Maxi Lube
 

with kits YA 900 Automatic and YA
 

901 Heavy Equipment,pg. 281
 

6,025
 
Hydraulic Jacks and Heavy Lift Equipment 


10 Ton service Jack Similar to Snap-on
 

YA 660, pg. 240
 
Jack Similar to
 

-

- 20 Ton Hydraulic Bottle 

Snap-on YA 2.3, pg. 240 

- 3'Ton Hydraulic Bottle Jack Similar to 

Snap-on YA 22, pg. 240 
Similar 

- 1 Ton Hydraulic Tra\nsmission Jack 


to Snap-on YA 717, pg.240
 

- 10 Ton Jack Stand Similar to Snap-on YA
 

522, Pg. 240
 

- 2 Ton Crane/Engine Lifter Similar to
 

Snap-on YA 705, p3. 240. 

3,750
Duty VehicleTire Service Equipment, Light 

air operated, with bench grinder, Snap-on
 

BG 1000 G, pg. 20:
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Item 	 Est. Cost
 

Battery Charger,Similar to Snap on 200 
YA 165A, pg. 266 with service tools 
similar to those on pg. 268 Snap-on
 
cataloge
 

Parts Washing and Cleaning Unit, 	 2,220
 
Similar to Snap-on PBC-34, pg.286 

Auto and Heavy Equipment Test Equipment, 1,240
 
Electric Circuits,Similar to Snap-on
 
MT 540 D, pg. 331 and Armature Growler
 
MT 326 C, pg. 259
 

High Pressure Washing Equipment, for 1,35
 
Cleaning equipment prior to servicing
 

Break Servicing Equipment, Similar to 5,530 
Snap-on YA 281, pg. 270 

Master Mechanic Tool Set, both English 18,220
 
and Metric-Similar to Snap-on 8600 GSB,
 
pg. 11 and 7300 GMB, pg. 13
 

Heavy Equipment Tool Set for Mechanics, 680
 
Similar to Snap-on CAT 2049 AB.
 

TOTAL 	 $ 50,500
 

Notes: 	 Snap-.in numbers are from the 1987 cataloge and are
 
given for purposes of identification only.
 

All item .- requiring electric servcie should give 
voltage., phase and cycle in specifications. 

No large truck or earthrmoving aqLipMent tire service 
equipment is listed. This type work can be better 
handeled in the private sector. 

6. Mobile Equipment: 

- The Maintenance Coordinator should be provided with a 
vehicle for travel to a-ind from the center, garages and work 
areas. A small pick-up truck or all wheel drive jeep type 
vehicle will be adequate for the purpose. Cost would be 
approximately : 10;000. 

- The Mai ntenance Center should have at least one field 
service trucI:, minimum one ton capacity. The truck should 
be equiped with locking compartments ano contain mechani c 
tool s;et (English and Metric) , battery service tools, 
iacks, electric test meters, ubr icati 01n equipment, air 
compressor and battery char gers. Cost, including tools arid 
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equipment, would be Cdppro;1matel v Q5,000. 

It is dosir abLe that the ML-i ct.nance Center have a truc k 
tractor and a low bed trailer, :0 ton capacity. Tht trailer 
should be equi ppeLd with rcmp~;, shains, and hold dow n binders 
in qLlanti ties to permi t thi.- cp-rator to fasten down the 
I argest and most c.,.np ! t, p 4 ce cj equi p .1-,ient need i ng 
transport. The t-uck trc t r shjn] d be CCF Fuffi .i ent 
capacity to tow the trailer with it fully loadud. The truck 
tractor shoul l be eq-ipped with a rear mountr!d winch to 
enable t!,e operator to load a p'iece of disabled equipment. 
The truck tractor and low bed trailer will be used to 

'transport inoperativ equipment to the Maintenance Center: 
and to move heavy equipment between job sites when over the 
road movement is not practical. Appro:ximate cost of the 
truck tractor and low bed is V 70,000. 

7. Central Stores: 

A building for Central Stores should be provided at each 
Maintenance Center. An adequate building e':ists at the Assuit 
site. The Centeral Stores should be approximately 200 m2 with 
the storage area sprated from issue. The storage area is to be 
equipped with shelving, bins and rack.'s, preferably of a 
prefabricated type that can be modified as needs change. The 
storeroom needs a clear area where crates, cartons and packages 
can be received and inventoried before being placed in stock. 
'The storage area should be separ-,ted from the issue area by a 
counter- and records area. The Central Stores must have a good 
stock record system and locator s',stem to assure parts can be 
identified and made available when needed. 

Only parts to meet Level I ma intenance needs should issued 
to the garages. The Central Stores should be co-located with the 
Maintenance Center so parts are readily available to that 
operation. Parts with a recurrent requirement should be issued 
to the Maintenance Center based on :- O day' u.se e;peric nce. 

The Centeral Stores should be provided on industrial vacuum 
cl eaner ard a small rough L rrair f C,k lift. ThE industrial 
vaccum c eaner will cost appro,: -mately $ 20 and the f ork Ii ft e l yappro>: imatc t 10,000. 

8. Major Maint;.enance! Overhall ano Rbu.l d: 

The Maintenance Center proposed in this St Udy does not 
include the shp quipc, rit toLCJ"-. ,F, led Ip r sonnel7 
disassemble and rebuild major coriponent i; such as Eng nes, 
transr,-;ision, final drivc,s ard tra :cframes. If the private 
sector c ontractor m.i a , c.;d : ; i r, the Mali n 7,nar1Ce rn inC Cont i 
adds the neces-a,-y .hzp a. i psnt t.ozo31s and s1iiile, mzchanics at 
his own E>,: vr,, sucr L-or C.)L. c be performed at the Center. 
Th is st udv i t a.c7-.d c n t he p rn ,s that such w,or : will be 
per formeud by tIh Eg vpL 1 an di str i butor of the c.qui pm',unt or 
compon-nt k1o b- rc.-,raired. 
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Si nce the Li ndsE, types and :rianlfl ctLlre a-f vehic.es ard 
equi p:ent furn i shed under thi DcSF prLqatJ are commn cmn to al 1 
goverrnoratpes, ainnual contracts ak rego'-tiiti.d prices app] i c.hlb to 
..11 govern .rr t s W UI b be -fi(-i7. . IIic? vehi c I- arid E-qui prn. r-t 
manufaturers pub lich standard tiatezs for perfor;;ing opecific
repairs and coust of parts. Theso standards and puice I isLs can 
be used in nruotiatin1 tho contractLs. Copies of the contrarts 
could be furni :hed to ec-h go,.crriorate so they would be aware of 
such costs before the component is sent for repair--. 

Such annual contracts were discussed with some vehicle and 
equipment distributors and they were agreable. 
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SECTION III
 

MAINTENANCE CENTER - QENA GOVERNORATE 

A. Fleet Size and Composition: 

Information avilable on fleet size and composition was 
evaluated arid allowances made for incomplete data and future 
acquisitions. The Ezope of the project for Qena Governorate is
 
based on the iollowing fleet size and composition. 

Type of Equipment Quantity
 

Scraper 2 
Dozer 1 
Grader 6
 
Road Roller 2
 
Asphalt Finisher 2 
Dump Truck 50
 
Sprinkler Truck 22 
Loader 4 
Asphalt Mixers 2 
Bucket Truck 2 
Sewage Truck 32
 
1/4 Ton Truck 55 
Agriculture Tractor 31 
Refuse Truck 30
 
Excavator 5 
Crane 1 
Landrover 1
 
Ambulance 2
 

TuTAL 250 

B. Regquirements for Physical Plant:
 

Improved maintenance programs at the garage level and in the 
Maintenance Center will produce an availability rate of betwen 
75% anr 85% when both programs are functionirg properly. At 
these availability rates betweein 37 and 62 vehicles or equipment 
will be out Cf service either at the garages or at the 
Mai rte n e-ar Cent E-. 

The physical pl ant for the Mainteriance Center is based on 
35 vehicles being at, on the way to the cerntcr or returning to 
the garage at any given time. 

The physical plant should include: 

- Wash nrea for high pressure cleaning prior to servicing. 
- Lubrication and .-il change pit for wheeled vehicles. 
- Ha:d stand for Il uh.-ction of traCk d P2LuiiPm t and certain 

other pieces that can not be serviced over a l ubriicatior pit. 
Eight covered work areas for servicing wheelcd veh:.cles, 
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with reinforced concrete floors.-
Three covered work areas for servicing construction 
equipment, with ruir-forcud concrete fl oors. 
Secure encloseJ area for service eqUipment such as brake 
servi cce eqLUi pmerIt, batter- charger, wel ding equi pment, 
parts washing equipment, bench grinder, electrical test 
equipment and tire servicu. Cquipment. 
Secure enclosEd area for spare parts of the Maintenance 
Center.
 
Secure enclosed area for governorate Centeral Stores.
 
Secure enclosed area, with ventilation, to be used as
 
a library for various manufacturers publications such as 

operator's manuals, maintenance manual s, service manuals and 
parts. catalogs. The space is to be sized and designed for 
use as training classroom. 
Secure enclosed administrative space to be used by the 
contractor managing and operating the center. 
Secure enclosed space to be used as an office by the 
Maintenance Coordinator. 
Secure enclosed space for staff locker-wash room, located 
away from shops and offices. 
W.C. for statf, located away from shops and offices.
 
Covered parking area for personal vehicles of the staff
 
members. Providinq this facility will preclude the use of
 
service bays fcjr staff parking.
 
Defined parking areas for vehicles and equipment awaiting
 
servicing and vehicles and equipment awaiting pick-up by the 
garages. The are-.s are to be sufficiently secure to prevent 
vandalism or theft. 
-Access road and gate into the Center ,must be such that a 
large low bed trailer with a large piece of equipment can 
enter or leave without difficulty. There should b e no 
overhead obstruction at the gate to prevent large cranes or 
drag lines from entering or E£?'iting. 
Covered service bays for servicing wheeled vehicles shouli d 
have foutr meters clearance from -Fl oor to, over1ead 
obstructi on. 
Covered servi ce bays for servicing construction equipment 
should have five meters cl.,arance fro,, floor to overhead 
obstruct i on. 
A i-r compressor i s to be l ocated central y and Iines 
installed to all service bays, s;hop areas, -,ash area arid 
lubricatiori a-ea. 
Secure enclused tool room with SLIficient space to, Stoe all 
special tals and test eipment p1u- the tools cf the 
i, di vidL. I ,,echani cc. Loc-ate the tooL room centr-!!y wtth 
easy access to all ervice areas. 
Fi ni sh {flur of the servi c, bays to be reinforced concrete 
withot it oo c;st-r'c t, carts, portabl jacksjoints Cm or. tool 
and mobiler servj cE , qumi prz.t can be moved .fru; one cr-vi ce 
area to angoL;er ,'ath a mini u. of ef-fo't. Aprcn;n around the 

,service arlJ, ,erlc] be c otr-ucted iri thE, sante manne 

'ProvJdc- c, wa ari:us ILAbricat ir n pit.dr-;ins Lthe Fch and 
F'r *vi d - cir ai ns w i i Cud ( t tr an and aId grease,II oil 

separ atorsE.
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- Wash area and lubricatic.n area to be reinforced concrete 
hard stand.
 

- Pave enti re area in and around the shops with asphaltic 
concrete over 8 firmly compacted base courso.
 

- Fence the entire area. Provide gate and gate hnune.
 

C. Estimated Cost: 

A programming estinate for the Maintenance Center is shown 
in Table 1 Proposed Site Plan is shown in figure 5.
 
Summary of estimated costs are:
 

- Physical Plant L.E. 1,040,000 

- Tools and shop Equipment 
$50,500 plus 20% Transportation 
and Acquisition Costs = $60,000 
or G L.E.0.83 o the dollar L.E. 73,012 

- Mobile Equipment $115,000 plus 
20% Transportation & Ar'uisition 
Cost = $138,000 or @ I n.0.83
 
to the dollar L.E. 166,265
 

- Central Stores Equipment 
$10,200 plus 20 i Transportation
 
and Acquisition = 12,240 
or @ L.E. 0,83 to the dollar L.E. 14,747
 

Total L.E. Cost 1,294,024 
Round -to L.E. 1,300,000 

A firm written commitment should be obtained for the site
 
prior to proceeding with the design. 
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Table I
 
Dena Governorate
 

Physical Plant Requiretents and Estipatd Cost
 

Description Requirements No. Total L.E. 
Unit Cost 

Light Vehicle 10a x 4.5a B 360 a2 200 
Service Bay 

construction Equip. 10a x 4.5m 3 135 m2 210 
S rvice Say 

Shop Area for 1Om x 20t 1 200 P2 300 
Service Equip 

tqipi;trative 10m x 20. 1 400 a2 300 
.brary,Training 2 story 

Coordinator Office 
Governorate Central 10a x 206 1 200 .2 
Stores . 

Hardstand,Holding 10A x 4.51 24 1080 C2 
Wa;h & Locker room 
t M.C 

10a x 4.5a 1 45 A2 43{ 

Lunch t Tea rooe 10a x 4.5a 1 45 A2 300 
Lubrication Hard 12. x 4.5a 1 45 z2 21, 
Stand 
Lubrication Pit 12. x 4.5, 1 45 .2 3(, 
Are-a 

Wash Rack 12a x 4.5A 1 45 .2 250 
Covered Parking 10. x 25g, 1 250 a2 120 
Area 
Gate House 4 x 4m 1 16 .2 300 
Tool room U x 6.5a 1 45.5 .2 300 
Spare Parts room 7s x6.5a 1 45.5 .2 300 
i-nee 430 1.. - 4301 m 150 

(..,icrete Apron 390 02 390 m2 30 
Asphaltic Concrete 6,400 #2 6,400 .2 20 
Pavement (Incl.base) 
Water Pumps I I I 20,00 
-Sewerage Connection I I 1 10,000 
Electrical Services 1 1 1 15,0 

Sub-Total 

Architect Engineer Service 181 
Contingency 15% 

TOTAL 
Round to .L.E. 
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SECTION IY 
MAINTENANCE CENTER - ASSLI'1 GOVERNORATE 

A Maintenance Center similar to that propo.; ed for U.ena
Governorate 
would be Suitable for the Assuit Governorate site.
Costs for the physiical plant would be some what less sirnce a
Central Stores, Gate House and Fence kjcAlid not be required.
El imincti on of these, items would reduce the estimated cost of
the physical plant to approximat-ly L.E. 870,000 and tota. cost toapproximately L.E. 1,111,000. A firm written commitment should
be obtained for the site before proceeding with a design. 
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SECTION V
 
MAINTENANCE CENTERS - EL SHARKEYA AND MENOUFEYA GOVERNORATES 

Data available on the sites in El Sharkeya and Menoufeya 
Governorates is not sufficiently well defined to permit

development of a site plan and cost estimates. Since there was
 
some uncertainty as to the areas available for the Mainteannce 
Centers no design effort should be made until it is certain that 
sites of adequate size and location have been set aside. Firm 
written commitments should be obtained for the sites before 
proceeding with design. 
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SECTION VI
 
WELLS AND PUMPS
 

Water departments and water points were visited in each of 
the four governorates. No package water purification or 
desalonization units were observed. Water departments generally 
had belter physical plant, spare parts stocks and mainteannce 
tools and equipment than other departments. Marakez visited had 
shop equipment and tools such as lathes and pullers for
 
maintenance of pumps. Water department shops were observed making 
bushings for the pumps. 

Water department authorities stated that they had vehicles
 
assigned to marakez to service the wells. One such truck was 
observed in Deyarb Negm Markaz of El Sharkeya. In other marakez 
information was received that BVS funds had been used to purchase 
vehicles to service wells and water points. 

In Dena Governorate one instance was observed where the 
pumps were pumping directly into the distribution system and 
there was no surge tank or elevated storage tank on the system. 
Pump motor life can be expected to very short in such a 
situation. 

Observation made and data obtained during the period May 
to July 26 were not sufficient to permit the forming of any 
meaningful conclusions and developing recommendations. 
Development of available maintenance program for rural water
 
systems should be undertaken as a separate action.
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SECTION VII
 

Financial And Economic Analysis
 

A 
 broad picture can be presented for the financial 
and
economic aspects of the proposed maintenance centers but the look
at 
 basic and specific imputs

suspect. 


makes a detailed analysis somewhat
It is important that the analysis, 
both financial and
economic, be conducted even 
if limited in scope.
 

The financial analysis will 
attempt to
total measure the
maintenance and operation funds needed in the Governorates
for the LD II and LD III programs and to estimate the source and
magnitude 
of the funds available for maintenance and operation.
The' economic analysis will 
 present

accruing to the 

the costs and benefitsoperation of the center over its estimated life. 

A. Financial Anal ais: The financial evaluation of the proposedcenter is, 
 of course, dependent on

fleet it is 

the size of the equipment
supposed to service 
and the efficiency of
operation. 
 Under the proposed maintenance 
center plan
included in this report the center and equipment is estimatedto cost L.E.1,300,O00. The equipment fleet to be serviced is
estimated 
 to total 
250. It is estimated that 
 35 vehicles
will be out of 
 service at any time.
one 
 Using these
assumptions 
then there will 
be a fairly consistent work load
at the center. Obviously, there will 
be high and low spots in
the work load but 
 this can be alleviated 
by careful
 
scheduling.
 

The capital 
investment of constructing the center has
been amortized over 
30 years at 
a capital recovery rate of 
15
percent. 
 In other words, the replacement costs required on
annual basis are included in the financial analysis. 

1. The Local Develop2ment II Prqgram: The local DevelopmentII (LD II) Program, just getting underway, envisions the
expenditure 
of US $228 million over the 
 5-year period
1986-1990 
 inclusive 
with the major portion (98.1
percent) being 
 programmed for the first 
 three years.
The LD -II 
program is designed to tie the 
earlier DSS
Program to the future. (LD 1II) Program scheduled for th7years 198-1992. Funding of the program is provided bYUSAID US$ 
156.0 million and US$ 72.2 million by the GOE.
The 
 funds for maintenance, provided by the 
 GOE, will
total 
 US$ 53.2 million over the fiscal year 
 1986-1988, 

51
 



inclusive, appro>.imately US$ 17.7. million per year.
The estimated expenditures for- the principal items in LD 
II are: 

U.S.$ Millions 

Block Grant Fund 134.96
 

Maintenance Fund 53.20
 

PVO Grant Fund 16.38
 

Staff Support 5.67
 

Other 18.01
 

228.22
 

Several studies have been conducted since the
 
advent of the USAID program in 1978. It is quite well
 
documented that the capital investment program
 
undertaken by the governorates and local units were 
needed and appeared to be a good application of economic
 
resources. It is qu.ite possible and has been strongly

suggested that too much emphasis has been placed on the
 
investment of capital and not enough on maintenance and
 
operation. 

The studies have unanimously pointed out that 
maintenance and operation programs are poor, under­
financed and almost non-existent in many governmental
 
units. The BAB II funds allocated by the GOE are so
 
small as to be inconsequental in attempting to properly
 
maintain the investments generated by the DSS Program.
 

It is believed that the maintenance fund included
 
in LD II and the use of block grant funds to construct 
and equip maintenance centers will go far towards 
meeting maintenance and operating fund shortfalls. At
 
the present time the governorates and local units are
 
using BAB III funds, local funds and the 10 percent GOE
 
funds to augment BAB II funds for maintenance and
 
operation purposes. In some governorates, equipment is
 
leased to private contractors in an effort to partially 
offset inadequate maintenance funds. 

The principal, weakness, and both the Ministry of 
finance and USAID are aware of this, is the inadequate 
budgeting 
 and expenditure programs for maintenance and 
operation at the governorates and local level. No 
satisfactory maintenance and operation budget can be 
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prepared unless there is availoble the detailed 
expenditures for previoLs years; It would also be 
helpful to prepare two-or-three year mnaintenance and 
operation buLdgets and update them annually. With this 
information availalbe management will have a clear 
picture of progress and of the future work programs and 
possible problem areas. 

It can safely be stated that unless the reporting,
 
programming and expenditure operations are conducted 
 on
 
a sound management basis the ultimate success o LD II
 
is problematical. As noted earlier, both the Ministery
 
of Finance and USAID are well aware of this situation,
 
and are taking positive remedial action in the conduct
 
of LD II program.
 

a. 	Maintenance Fundi ng: The program paper prepared for
 
laying the groundwork for the LD II Program included 
 a
 
tabulation showing the estimated shortfall in BAB II
 
maintenance funds. 1) In preparing the estimates, the
 
capital investment in equipment and projects was totaled
 
and an annual cost of 10 percent waG calculated for the
 
equipment and 5 percent for the proJects. Under these
 
assumptions, it was estimated that the 1984/1985
 
maintenance needs were L.E. 23.9 million while the BAB
 
II funds totaled only L.E. 8.7 million, a shortfull of
 
L.E. 15.2 million.
 

In order to estimate the future shortfall in
 
maintenance funding during LD II Program an annual
 
inflation factor of 15 percent has been applied to the
 
1984-1985 value of L.E. 23.9 million for the years 1986­
1988. The resulting values in L.E. millions are shown
 
below. The L.E. 14.7 million represents the GOE
 
contribution for maintenance in the LD II Program.
 

GOE
 
Fiscal BAB II LD II M+O Short
 
Year Funds Funds Needs Fall
 

1985/86 8.7 14.7 27.5 4.1
 

1986/87 8.7 14.7 31.6 8.2
 

1987/88 8.7 14.7 36.3 12.9
 

Total 26.1 44.1 95.4 25.2
 

-)
 

Local Development II Program paper, an Egyptian-American
 
Cooperative Program, USAID/Cairo and Ministry of Local
 
Government, August 1985. Page 10/1
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Although the preceding tabulation does show a 
substantial shortfall by the end of the LD 
II Program,
two rather offsetting developments are not included. 
(1) If the maintenance centers fulfill their planned
role in the maintenance and operation program it is 
believed that increased operational efficiency could 
materially offset the inflationary trend of rising 
costs. (2) By the end of LD II some of the earlier
 
capital investment programs wi'll be requiring funds. A 
third development, and this could well be the 
 key to 
reducing the estimated shortfall in maintenance funds, 
is the profits from the operation of the maintenance 
centers 
 which would occure, in part, to the
 
governorates.
 

Both GOE and USAID are hopeful that either by

providing 
 the local units with some means of generating 
revenues or by dedicating the profits generated by the 
maintenance centers to the maintenance effort that the 
projected shortfall can be in the substantially reduced 
or eliminated. This was discussed in the report
previously cited and the following was excerted from it. 

The GOE Maintenace Fund contribution would be pro­
vided from central sources. The Ministry of Fin­
ance would make a direct allocation to each gover­
norate to cover maintenance requirements. This
 
allocation would be made through the GOE BAB II
 
recurrent cost budget. Overtime, it is hoped that
 
local units would have the authority to assume res­
ponsibility for financing a greater portion of 
re­
current costs in their jurisdication. 2)
 

2. Maintenance Center Costs- It is part of the plan for LD 
II to establish maintenance centers in the Governorates. 
This is a highly desirable program as it is patently
obvious that the maintenance of capital improvement
projects completed under the BVS program is 
unsatisfactory and that the utilization of equipment and
 
spare parts provided under the DSF program leaves 
much
 
to be desired. 
 The stated aim of the maintenance
 
centers is to .provide a level (second level) of
 
equipment maintenance above the operating level of
 
governorate, village and markez 
garages. This aim, iF
 
coordinated, 
will eliminate substantial overlapping of
 
effort, equipment, and spare parts.
 

2)
 
Opcit, Page 67.
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II 

The following illustrative material gives some 
anof the financial magnitude of suchindication 

it quite 	desirable to conductestablishment. Although is 
for capital investments of thisbenefit/cost evaluations 

the LDmagnitude, it is the stated intention of 

program to construct and equip maintenance centers in 

from the block grant funds included inall Governorates 
the LD II program. Therefore, "the determination of the
 

could be considered academic insofarbenefit/cost values 
supportas the construction of the 	 centers and 

position taken in thisfacilities 	 are concerned. The 
that they should be included.analysis is 

The cost o2f building the 
a. Construction Costs-

and support 	facilities is estimated

maintenance center 


at L.E. 1,040,000. Cost of equipment required to
 
at L.E. 260,000.
operate the 	 facilities are estimated 

(1) 	 Annual Costs- The annual cost in L.E. of 

constructing the maintenance centers and equipment 

it estimated as follow,:
 

L.E. 1,04,00C)C)(a) 	 Construction Cost 

30 yearsEstimated Life 
L.E. 500,00C)Estimated salvage 

15 percentRate of interest 

+ 500,000 x 	 0.15(1,040,000 - 500,000) (0.15230) 

2,400 hours
 

- 82,242 + 75,000 157,242 = L.E. 65.52 per hour 

2,400
2,400 


(b) Tools and Shop Equipment Costs = L.E. 73,000 

5 years
Estimated Life 

0
Estimated salvage 

15 percent
Rate of interest 


= (73,000) (0.29832) 21,777 
L.E. 9.07 per
 

hour
2,400
2,400 
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(c) 	Mobile Equipment Costs: 

- LE 167,000 

10 year
Estimated life 

0
Estimated salvage 


Rate of interest 15 percent
 

(167,000) (0.19925) 33,266 
- "= L.E. 13.86 per hour 

2,400 2,400
 

b. 	 Staffing- The staffing requirements are, of course,
 

dependent on the size and complexity of the equipment
 

fleet and its condition. Because the center is a new
 

concept it is highly probable that the first year 
or so
 

the staff would be somewhat small. It is 	assumed that
 
the desired
a stafx size would increase overtime to 


level. An estimate of staff requirements are shown
 

below:
 

2 nd 3 rd
# Of 1 st 

Year
Personnel Year 	 Year 


Management 3 	 3 3
 
5 4Supervisory 	 6 

11
Mechanic 	 7 9 


Support staff 18 	 22 26
 

39 44
Total 34 


as
The cost of the staffing requirements is estimated 


follows:
 

3 rd1 st 	 2 nd 
Year
Personnel Year 	 Year 


L.E. 	 L.E. L.E.
 

16,000Management 12,000 	 15,000 

Supervisory 1S,000 	 20,000 20,000
 

27,000 44,000
Mechanic 14,000 

33,000 52,000
Support Staff 18,000 


134,000
Total 	 62,000 95,000 


per 	hour 25.83 39.58 55.03
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The above costs wcre estimated using the fol 1 owing 
annual salaries in L.E. 

1 st 2 nd 3 rd 
Personnel Year Year Year 

Management 4,000 5,000 6,000 
Supervi sory 3,000 4,000 5,000 
Mechanics 2, 000 3,000 4,000 
Support Staff 1,000 1,500 2,000 

The 
estimated staff cost, can assume to be constant
 
from the third year on, disregarding the effects of
 
inflation.
 

A summary of the estimated hourly cost of building, 
equipping and staffing the maintenance center is as
 
follows:
 

Construction 	 65.52
 

Equipment 	 22.93
 

Staffing (3rd year) 	 55.83
 

Total L.E. 144.28
 

The estimated cost per hour of L.E. 144.28
 
appears to be quite large but the center is equipped 
with eight bays for servicing trucks and similar
 
equipment plus three hard stands for heavy equipment. 
As it is estimated that there will be, on the average, 
35 vehicles out of service at any one time, the center 
should be operating at near capacity most of the time. 
The tabulation showing the cost of owning and operating 
a motor grader gives an indication of the economic loss 
involved if the equipment is out of service. 

C. 	 Cost of Owning and Operatinq Equi~pent: As an example
 
of the cost of owning and operating heavy equipment is
 
shown in Table 2. This motor grader would have an
 
estimated hourly owning and operating cost of L.E.
 
21.55.
 

This rate seems quite low in relation to the 
estimated cost of running the center but it must be 
borne in mind that the center will be providing service 
to a fleet of 250 vehicles and will have 8 bays for 
ordinary vehicles and 3 for heavy equipment. 
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Tab]e 2 

Cost of Owning & Operating Equipment 

Machine Designation 	 Motor Grader 1406
 

Estimated life 6 years
 
Estimated Usage (hours/year) 1,800
 
Ownership Usage 	 10,600 

Owing 	 Costs 

I., 	 Delivered Price $ 80,000 
2. 	 Residuil Value 
3.a. 	Value to be recoverea
 

thru works $ 80,000
 
b. Cost per hour
 

Value $80,000 
$ 7.41 P.H. 

Hours 10,800 

4. 	 Interest Costs
 

N+1 x 	 Price x Int.Rate 

2N
 

Hours 	per year
 

N= No. of years 7 
-- x 80,000 x 15% = $ 3.89 P.H. 
12
 

1800 

5. Insurance 	 $ 0.26 P.H. 

Total 	hourly owning costs $11.56 P.H.
 

L.E. 9.60
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Opegratin Costs 

1. 
2. 
3. 

Fuel 
LUbe sits etc 
Repair reserve 

1.00 x 

1 x 4 

5 $ 5.00 
0.40 
4.P0 

P.H. 
P.H. 
P.H. 

Total Operating costs $ 9.40 
L.E. 7.80 

P.H. 

Total Owning and 
Operating Costs 

$ 20.96 P.H. 

Operators Hourly Wage 
L.E. 

5.00 
4.15 

P.H. 

Grand Total US$ 25.96 
L.E. 21.55 

P.H. 
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Therefore, iT operating at 50-75 percent capacity, th.e 
reVenues generated should provide a good margin of 
profit. Furthermore, if operated by the private sector 
it can be assumed that tn', idle capacit, will be 
utilized to service the private sector. 

3peratinD9 .Reyns: The mi x of vehicles in the 
equipment fleet and the rather complex ' task of 
determining an equitable charge per hour for labor 
make it difficult to select an hourly charge that would 
be commensurate to the work being done. There are also 
other charges such as utilities that must be 
considered. Therefore in this study repair costs per 
hour have been set at L.E. 25. An assumption has been 
made that the center will be operating at 80 percent of 
capacity. The revenues generated by these assumption 
are: 

25 ), 11 x 0.80 x 2400 hours = L.E. 528,000 per year 

The annual operating costs are estimated at L.E.
 
346,272 (L.E. 144.28 x 2400), thus providing an annual 
net profit of L.E. 181,728. 

The net profits generated by the maintenance 
center operations will be divided between the private 
operator and the Governorate on a mutual I y agreed 
basis. If such profits were divided evenly, the 
Governorate would receive L.E. 90,864 annually. This 
would also provide the private sector with a net profit
 
ratio of 0.68 (L.E. 90,864 / LE. 134,000) as the only 
costs incurred are those for the staff. The division 
of net profits is subject to negotiation.
 

If the L.E. 14.7 million in maintenance funds
 
shown in the LD II program were di'vided equally between 
the Governorates each would receive L.E. 700,000 for 
the years, 1986-1988. According to the previously 
cited report "Local Development Program Papers" (page 
10/4) the Qena Governorate had a shorfall of L.E. 
• ,.350,000 (L.E. 1,760,000 - 410,000) in 1984/85 
maintenance needs. 

The distribution of GOE maintenance funds (L.E. 
14,100,000) for the three years of LD II is expected to 
be distributed to the Governorates based on needs. 
Although noted repeatedly in this report, it bears 
emphasizing again that the equitable distribution of 
funds has to be carefully done and the needs estimated 
based on established criteria. Using the estimated 
maintenance needs noted in the previous paragraph 
divided by the total of such needs (L.E. 26,500,000) 
Qena's share of the GOE funds would be 6.63 percent or 
L.E. 934,800 per year for the three years of the LD II 
program. The following tabulation provides an 
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---------- ----------- ---------------------- -----

approximation of what the maintenance needs and 
expected funding might be in the future. 

Needs have been infla:ited by 15 percent for the
 
years 1996 throuQh 198, by 10 percent for 1989 and
 
held constant in 1990, and for the years thereafter.
 

It can be observed that the available funds even
 
with a substantial increase in GOE funds will not
 
eliminate the shortfall. If inflation is ignored i.e.
 
needs at the 1985 level of L.E. 1,760,000 from 1989 on
 
a very slight deficit of funds would occur.
 

Fiscal Maintenance Available Funds Short
 
Year Needs BAB GOE Profits Fall
 

Million L.E.
 

1986 2.02 0.41 0.94 - 0.67 
1907 2.32 0.41 0.94 - 0.97 
1988 2.67 0.41 0.94 - 1.3 
1989 2. 94 0.41 1.2U C.101
 
1990 2.94 0.41 1.20 0. 10 1.23
 

A calculation of the net present value of Lhe 
anticipated construction, ooeration and revenues shn-ws 
that at -: discounted rate of 10 percent over a 30-year 
period the facility will have a net present value of
 
L.E. 23,575 and an estimated internal rate of return of 
about 10.5 percent. This illustration does present a 
very sound financial picture. 

4. Ten Percent BVS Maintenance Funds
 

The ten percent BVS maintenance funds have their
 
origin in tne BVS Project Grant Agreement in which
 
USAID provided the funding of capital investment
 
projects and the GOE provided 10 percent of the total
 
capital costs for maitenance of the completed projects.
 
The funds were to be allocated by the governorates to
 
the villages and such funds were to be deposited in
 
interest bearing accounts in village banks. The
 
village, in turn, were to transfer funds to the markez
 
so that the markez maintenance centers could provide
 
maintenance services to the villages. Lastly, the
 
villages were to use the remaining funds to establish
 
and equip village maintenance workshops and to pay for
 
recurring material of maintenance costs.
 

A survey covering nine governorates conducted by
 
Chemonics/Cairo indicated a rather diverse pattern oF 
distribution and ex:penditure of the f unds. 
Chemoriics/Cairo had this to say about the disposition 
of the funds. 
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"It was suspected that the concept of syste.mnatic
 
'preventive maintenance nad not yet "Caught on" 
and most governor ate officials still thought of 
maintenance as identical with repair. It was 
also suspected that spE.iding might be overly 
oriented to items superfically indicative of 
"development" such as permanent material with 
high initial investment costs, with few or no 
funds being used for the recurrent costs asso­
ciated with preventive maintenance, such as 
maintenance and repair services, replacement 
parts, lubricants, etc." 1) 

The data used in this section was extracted from
 
the referenced study by Chemonics/Cairo.
 

In the Chemonics study, nine governorates were
 
included in the survey and althouci not indicative, the
 
interest earned on deposited funds varied from 11.45
 
percent on the funds received by Fayoum to 0.0 by Qena.
 
Three of the four governorates included in this study,

Menoufeya, Qena and El Sharkeya - were also included 

in the Chemonics study. The interest earned on their
 
deposits was 4.61, 0.00 and 2.48, respectively.
 

The three governorates showed quite different
 
expenditure patterns. Menoufeya had 57.3 percent of
 
the funds in their closing balance and reported a
 
relatively low expenditure for expendable material.
 
This latter item indicates a lesser effort on the
 
conduct of recurring maintenance activities. Qena
 
earned no interest on the funds as they were held in
 
governorate accounts. The Governorate purchased all
 
tools and equipment for the markez and villages.
 
Identical sets of tools, equipment and spare parts were
 
distributed to each village regardless of the size of
 
the BVS allocation.
 

The funds available to the El Sharekeya
 
Governorate for maintenance were, to a large extent,
 
retained by the Governorate as 71 percent (L.E.506,55)
 
were still Unexpended.
 

It must be concluded that the three governorates
 
were somewhat lax in following both the guidelines and
 
the purpose of the GOE funding effort. There is no
 
question that the maintenance funds were needed and
 
that a high degree of cooperative and coordinated
 
effort would be involved.
 

1) BVS Maintenahce Fund Study
 
prepared by Chemonics/Cairo June 1986, p.4
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5. 	 OpeRating Efficiency.: The illustration costs of owning
 

and operating equipment and the construction, equipping
 
and staffing of the maintenance center should be
 
considered as "order of magnitude" estimates. The 
values do eraphasize, however, that the maintenance of 

equipment, the orderly flow of spare parts and the 
importance of what might be designated "first level" 
operating maintenance function are primary requisites 

if the centers are to fulfill their designated part of 
the maintenance program. For e>:ample, if the motor 
grader (Table 2) downtime can be significantly reduced 

it can clearly be seen that the economic savings are to 
substantial magnitude. It should be borne in mind that 

the costs of owning the machine (L.E. 9.60 per hour) 
continue whether or not the machine is idle and 
unproductive and quite possibly the operator would have 
to be retained at an hourly rate of L.E. 4.15. The 
reduction of "downtime" is a key item in attaining 
operating efficiency. 

In the conduct of the LD II program, there will
 

be a substantial number of capital investment progrars.
 
It should be a requirement that the governmental units
 

involved propose, along with the justification of the
 
capital investment projects, an estimate of the future 
maintenance needs. This procedure will enable all
 
participants in the program to estimate future
 

equipment and staffing requirements. If conducted
 
properly, such a procedure might well reduce the number 
of capital investment projects.
 

B. Economic Analysis: The evaluation of the economic benefits
 
emanating from the operation of the maintenance centers and
 
supporting facilities are quite real and measurable once the
 
facilities are constructed and operating. The overall
 

benefits can be generally categorized as the best use of
 
economic resources. This generalization does not, however,
 

provide values from which benefit/cost comparisons can be
 

made. The benefits can be identified but their magnitude is
 
difficult to assess. The beneficiaries can also be
 
identified although spread across a large spectrum of
 
society. Improvement in the operational efficiency of the
 

equipment fleet, i.e. less downtime and extended service
 
life, should result overtime in the reduction of fleet size,
 

elimination of redundancy in spare parts stock, overall
 

operating efficiency, and a reduction of the need for
 

recurring capital investment. The reduction of capital
 

investments is an important and vital factor when economic
 
resources are limited.
 

As it is expected that the maintenance centers will
 

operate on a commercial basis, the evaluation of financia:l
 

operations is much more relavent to them than relative
 
economic costs. It was noted previously that the estimated
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costs and revenues of the facility discounted at 10 percent 
show a positive net present value. The evaluation is, 
however, quite sensitive to changes in the labor charge per 
hour. The calculation employed in this illustration was 25 
x11 0.0 J x 2400 = L. E. 528,000. If the rate per hour is 
lowered to L.E. 20 per hour, the reSultant revenLes would 
generate only L.E. 422,400. A shift in the capacity being 
used is not so sensitive. 

C. 	 Assuit Governorate: The budget allocation of BAB II funds 
for the fiscal years 1984/25 and 1985/86 were obtained from 
the Governorate, and represents the extent of finance data 
made available. In reply to an inquiry as to the 
availability of expenditures of the BAB II funds Governorate 
representatives stated that it would take a month to *et 
them. This is a rather unusual situation as it would seem 
that the governmental body preparing the budget would need 
to know how such funds had been expended in the past. The 
above budgets represent the total body of financial data 
cbtained.
 

Although budget allocations provide some measure of 
governmental activity, there is no mandate that such 
allocations be expended for the proposed budgeted items or, 
for that matter, expended in part or at all. A budget is 
primarily a management guidance tool and reflects only the 
proposed fiscal year program. If administrators have a firm 
grip on the activities of the several departments, then 
expenditures will closely follow budget allocations. This 
particular point could not be determined. 

1934/85 budgfet_ Table 3:- About 18 percent of the 
total funds of L.E. 852,005 were budgeted for spare parts. 
The distribution varied from 10.4 percent (usually low) for 
roads and transportation to 43.5 percent for personnel. 
Governorate and Local Councils, and Health, representing the 
bulk (67.9 percent) of the allocation for spare parts, 
budgeted about a quarter of their funds for this item. The 
Department of Education, although having the largest 
budgeted total, allocated quite a small percentage (7.9) of 
their total funds to spare parts. (see Table 3P (1) ). 

Table 3P (2) shows the percentage distribution by 
department. The Governorate and Local Councils, L-ucation
 
and Health collectively were allocated 86.4 percent of the
 
total spare parts budget, 91.0 percent of the maintenance
 
funds and 90.3 percent of the total budget allocation.
 
Totals for the remaining seven departments varied from 3.0 
percent for Housing and Construction and Agriculture down to 
0.1 percent for two other departments. (see Table 3P (2) ).
 

As can be noted in footnote 2 of Table 3P (2), the 
maintenance allocation is budgeted for such a wide variefy 
of activities that it defies analysis. 
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Table Z 

Governorate of Assiut - budget allocation of BAB II funds by

department and expenditure item, Fiscal Year 1984 - 1985.
 

Spare

Department Parts 1) Maintenance 2) Total
 

The Governorate 

And Local Councils 54,000 150,000 204,000 

Education 28,110 341,450 369,560 

Health 49,000 146,700 195,700
 

Hodsing & Construction 6,200 19,400 25,600
 

Social Affairs 1,100 1,800 
 2,900 

Food Supply 400 2,180 2,560 

Agriculture 9,400 
 15,835 25,235
 

Personnel 500 
 650 1,150
 

Road & Transportation 2,500 21,610 24,110
 

Youth and Sports 450 720 1,170
 

3)
 
Tax 

3)
 
0 &M 

Total 151,660 700,345 852,005
 

1) Includes spare parts and other.
 

2) Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation and other.
 

3) Not included in budget document.
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Table 3F (1)
 

Governorate of Assiut - percentage distribution by expenditure 

item-budget allocation of BAB 11 funds, Fiscal Year 1984 - 1985. 

Spare 1) 

Departments Parts 1) Maintenance Total 

(F'E R C E N T 

The Governorate
 

And Local Councils 26.5 73.5 100.0
 

Education 7.6 92.4 100.0
 

Health 25.0 75.0 100.0 

Housing & Construction 24.2 75.8 100.0 

Social Affairs 37.9 62.1 100.0 

Food Supply 15.5 84.5 100.0 

Agriculture 37.2 62.8 100.0
 

Personnel 43.5 56.5 
 100.0
 

Road & Transportation 10.4 89.6 100.0 

Youth and Sports 38.5 61.5 100.0 

3) 

Tax 

o& M 

100.0Total 17.8 82.2 


---------------------------- -----------------------------------. . 

1) Include spare parts and other
 

2) Includes buildings, roads and bridges, infrastructure, tools
 

and equipemnt, transportation and other.
 

3) Not included in budget document
 

66
 



---- ----------------------------------------------------------------

Table 3F (2)
 

Governorate of Assiut - percentage di- tribution by department 

budget allocaticn of BAB II {unding, Fiscal Year 19B4 - 1985. 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

(P E R C E N T
 

The Governorate
 

And Local Councils 35.6 21v4 2 .9
 

Education 18.5 48.7 43.4
 

Health 32.3 20.9 23.0
 

Housing & Construction 4.1 2.8 3.0
 

Social Affairs 0.7 0.3 0.4
 

Food Supply 0.3 0.3 0.3
 

Agriculture 6.2 2.3 3.0
 

Personnel 0.3 0.1 0.1
 

Road & Transportation 1.7 3.1 2.8
 

Youth and Sports 0.3 0.1 0.1
 

3)
 
-....
Tax 


3) 

0 & M 

100.0 100: . 0Total 100. 0 

1) Include spare parts and other
 

2) Includes buildings, roads and bridges, infrastructure, tools
 

and equipemnt, transportation and other.
 

3) Not included in budget document 
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1985/8 budqt- Ta.-:b 4: DED 11 funds budue'ed for 
the 1985/86 fiscal year tLalud L.E. 786,844, down L.E. 
65,161, or 7.6 percent from the previous year. Educations 
decreased by L.E. 46,78. chiefly in thE mnirtvnrnce 
function. Governorate and Loc-al Counci1s budLqot funds 
decreased by L.E. 12,640 and Health by L..E. 7,10S. The 
three deparLments noted above accounted for 90.; por-cont of 
the budget total, 32.3 percent of the spare parts total and 
91.0 percent of the maintenance total. As might be
 
expected, the percentage distribution for the three
 
departments does not vary significantly. (see Table 4P
 
(2) ). 
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Table 4
 

Governorate 
of Assiut - budget allocation of BAB II funds by 
department and expenditure item, Fiscal Year 1985 - 1986.
 

Spare

Departments 
 Parts ) Maintenance 2) Total
 

(EGYPTIAN POUNDS)
 

The Governorate
 

And Local Councils 
 50,000 141,360 191,360
 

Education 
 30,000 292,777 322,777
 

Health 
 49,000 139,365 188,365
 

Housing & Construction 6,600 
 18,705 -25,305
 

.Social Affairs 
 1,200 1,500 2,700
 

Food Supply 
 400 3,000 3,400
 

Agriculture 
 9,192 15,835 25,027
 

Personnel 
 500 
 450 
 950
 

Road & Transportation 2,500 
 20,800 23,300
 

Youth and Sports 500 
 720 1,220
 

Tax 700 640 i,340
 

0 & M 
 600 500 1,100 

Total 151,192 . 635,652 
 786,844
 

7------------------­

1) Include spare parts and other
 

2) Includes buildings, 
roads and bridges, infrastructure. tools
 
and equipemnt. furniture ahd other.
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Table 4P (1)
 

Governorate of Assiut - percentage distribution by expenditure 

item-budget allocation of BAB II funds, Fiscal Year 1985 -- 1986. 

Spare
 
Departments Farts 1) Maintenance 2) Total
 

(P E 	R C E N T
 

The 	Governorate
 

And Local Councils 26.1 73.9 100.0
 

Education 9.3 90.7 100.0
 

Health 26.0 74.0 100.0
 

Housing & Construction 26.1 73.9 100.0
 

Social Affairs 44.4 55.6 100.0
 

Food Supply 11.8 88.2 100.0
 

Agriculture 36.7 63.3 100.0
 

Personnel 52.6 47.4 100.0
 

Road & Transportation 10.7 69.3 100.0
 

Youth and Sports 41.0 59.0 	 100.0
 

Tax 	 52.2 47.8 100.0
 

54.5 45.5 	 100.00 & 	 M 

Total 	 19.2 80.8 100.0
 

1) 	 Includes spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools 

and equipemnt, tr-ansportation , furniture and other. 
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Table 4F (2) 

Governorate of Assiut - percentage distribution by department 
budget allocation of BAB II ;unds, Fiscal Year 1985 - 1986. 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

(P E R C E N T
 

The Governorate
 

And Local Councils 33.1 22.2 24.3
 

Education 19.8 46.1 41.0
 

Health 32.4 21.9 24.0
 

Housing & Construction 4.4 2.9 3.2 

Social Affairs 0.9 0.2 0.3 

Food Supply 0.3 0.5 0.4 

Agriculture 6.1 2-5 3.2 

Personnel 0.3 0.1 0.1 

Road & Transportation 1.6 3.3 3.0 

Youth and Sports 0.3 0.1 0.2 

Tax 0.5 0. 1 0.2 

0 & M 0.4 0.1 0.1 

Total IQO. 0 100. 0 100.0 

1) Include spare parts and other 

2) Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation , furniture and other. 
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Sumarv- As previosul y noted, it in rather difficvlt to 
determine the enpenditure z.otterns or degree of effCIort put 
forth by the Governorate, local councils, and markez from 
the fi stal information provided. Missing are the 
expeenditures ( or budgets) for the BAD III funds as well as 
the 10% maintenance fundo p-vided by the GOE. It is quite 
obvious that the budget information provided fai Is to 
reflect the complete fiss-a patterns for sorme functions. 
The budgeted funds for roads and transportation are a case
 
in point. In the two years shown, budgeted amounts for this 
function totaled only 2.3 and 3.0 percent respectionaly. 
From the data available, it is not possible to evaluate the 
ability of the Governorate to finance an efficient and 
effective Maintenance Center. The foregoing statement does
 
not imply that the Governorte is not financially capable of
 
operating the Mintenance Center but the lack of data
 
precludes the determination of such capacity.
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D. Menouffeya Moerorate- The Governorate provided the 1984/85 
ard 1985/86 budget allocation for BAD II funds. In the 

fiscal year 1994/85 the bodget total was L.E. 1,192,749 while the 
1985/86 .iscal year totaled L.E. 1,474,671, up L.E. 241,923, or 
26.3 percent over 1984/85. The largest change in the two years
 
in the amount hitdgeted for spare parts by the Governorate and
 
local councils. In 1984/85 the budeted amount was L.E. 94,000;
 
in 1985/86 L.E. 358,000. Other than that the differences in the
 
budgets both by department or by item varied but slightly for the 
two years indicating little if any change in the budgeting process 
or needs of the several departments. 

1984-1985 BLdet. Table 5: As noted in the other 
Governorate budgets, the maintenance funds budgeted for 
education was substantially greater than that for other 
departments. Eighty eight percent of the total budget for 
tke deparment was designated for maintenance. The Health 
department budgeted the nent largest amount for maintenance, 
L.E. 120,000 or 64.3 percent of the department total.
 
(Table 5A (1) ).
 

Of the total funds budgeted for spare Darts, five
 
departments - the Governorate and Local Councils, Education,
 
Health, Housing and Construction and Agriculture accounted
 
for 92.6 percent of the maintenance funds budgeted. 

Table 6P (2) includes the percentage distribution of
 
budgeted funds for spare parts and maintenance by
 
department. Governorate and Local Councils, Education,
 
Health and Agriculture accounted for 88.3 percent of the 
total spare parts budget with that of Housing and 
Construciton accounting for another 7.8 percent. 

The budgeted maintenance funds for the Governorate
 
and Local Councils, Education and Health totaled L.E.
 
765,000 and 93.6 percent of total amount. (Table 5P (2) ). 

1985-1986 Budget. Table 6: As noted above, the budget at
 
the Governorate and Local Councils for spare parts was quite
 
large representing 79.1 percent of their total expenditures.
 
On the other hand the Department of Education budgeted 87.0 
percent of its total for maintenance. This would be 
expected as the care of buildings would be the departments 
major maintenance function. The spare parts budgeted (L.E. 
637,003) constituted 44.4 percent of the total BAD funds 
budgeted with 55.8 percent budgeted for maintenance of a 
variety of items. (Table 6P (1)
 



----------------------------------------------------------------

---------------------------------------------------------------

Table 5 

GOVERNORATE OF MENOUFEYA
 

Budget allocation of BAB II funds by department and expenditures 
item, Fiscal Year 1984 - 1985. 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

(F'E R C E N T 

The Governorate 

And Local Councils 94,000 95,000 189,OQ 

Education 72,613 550,000 622,613 

Health 66,700 120,000 186,700 

Housing & Construction 52,800 -20,600 73,400 

Social Affairs 3,600 1,280 4,880 

Food Supply 8,635 2,130 10,765 

Agriculture 61,600 17,000 78,600 

Personnel 1,050 690 1,740 

Road & Transportation 11,000 9,500 20,500 

Youth and Sports 3,550 1,00c 4,550 

3) 
Tax 

3)
 
0 & M 

Total 375,548 817,200 1,192,748
 

1) Include spare parts and other
 

2) Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation and other.
 

3) Not included in budget document
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Table 5P (1)
 

GOVERNORATE OF MENOUFEYA
 

Percentage distribution of BAB II budget by expenditure item, 
Fiscal year 1984 - 1985.
 

Spare 
Departments Parts 1) Maintenance 2) Total
 

The Governorate 
And Local Councils 49.7 50.3 100.0 

Education 11.7 83.3 100.0 

Health 35.7 64.3 100.0 

Housing & Construction 71.9 28.1 100.0 

Social Affairs 73.8 26.2 100.0
 

Food Supply 80.2 19.8 100.0
 

Agriculture 78.4 21.6 100.C0
 

Personnel 60.3 39.7 100.0
 

Road & Transportation 53.7 46.3 100.0 

Youth and SPorts 78.0 22.0 100.0 

3) 

3) 

0 & M 

Total 31.5 68.5 100.0 

1) Include spare parts and other 

2) Includes buildings, roads and bridges, infrastructure, tools 
and equipemnt, transportation and other.
 

3) Not included in budget document
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Table 5P (2) 

GOVERNORATE OF MENOUFEYA
 

Percentage distribution of BAD II- budget fund by department,
 
fiscal year 1984 - 1985.
 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

The Governorate
 

And Local Councils 

Educa~i on 

Health 


Housing & Construction 

Social Affairs 

Food Supply 


Agriculture 

Personnel 


Road & Trancpnrtation 


Youth and Sports 


3)
 

Tax 

3) 

0 & M 

Total 


25.0 11.6 15.8
 

19.3 67.3 52.2 

17.8 14.7 15.7
 

14.1 2.5 6.2
 

1.0 0.1 0.4 

2.3 0.3 0.9
 

16.4 2.1 6.6
 

0. 3 3.1 0. 1 

2.9 1.2 1.7
 

0.9 0.1 0.4 

100.0 100.0 

1) Include spare parts and other­

2) Includes buildings, roads and bridges, inr'astructure, tools 
and equipemnt, transpor-tation and other.' 

3) Not included in budget document 

100.0 



---------------------------------------------------

Table 6 

GOVERNORATE OF MENOUFEYA 

Budget allocation o 

item, fiscal year 1985 


Departments 


The Governorate
 
And Local Councils 


Education 


Health 


Housing & Construction 


Social Affairs 


Food Supply 


Agriculture 


Personnel 


Road & Transportation 


Youth and Sports 


Tax 


0 & M 


Total 


BAB II funds by department and expenditure
 
- 1986
 

Spare
 
Parts 1) 


358,000 


78,500 


67,000 


49,500 


3,600 


8,150 


59,203 


1,05) 


7,000 


4,200 


300 


500 


Maintenance 2) Total 

94,700 452,700 

526,635 605,135 

121,898 168,898 

23,115 72,615 

980 4,580 

2,000 10,150 

17,250 76,453 

790 1,840 

9,000 16,000 

1,000 5,200 

200 500 

100 600 

637,003 797,668 1,434,671
 

-- ------------------------------------------- -------------------­

1) Include spare parts and other 

2) Includes buildings, roads and bridges, infrentructure, tools 
and equipemnt, transportation and other. 
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Tab le 6P (1) 

.GOVERNORATE OF MENOUFEYA 

Percentage distribution oF DAB II budget funds by expenditure
 
item, fiscal year 1985-1986.
 

Departments 


The 	Governorate
 

And 	 Local Councils 

Education 


Health 


Housing & Construction 

Social Affairs 

Food Supply 


Agriculture 


Personnel 


Road & Transportation 


Youth and Sports 


Ta>x 

0 & 	M 


Total 


Spare
 
Parts 1) Maintenance 2) Total
 

79.1 	 20.9 100.0 

13.0 	 87.0 100.0
 

35.5 	 64.5 100.0 

68.2 	 31.8 100.0 

78.6 	 21.4 100.0 

80.3 	 19.7 100.0
 

77.4 	 22.6 100.0
 

57.1 	 42.9 100.0
 

43.8 	 56.2 100.0 

80.8 	 19.2 100. 0 

60.0 	 40.0 100.0
 

83.3 	 16.7 100.0 

44.4 	 55.6 100.0 

1) 	 Include spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools
 

and equipemnt, transportation and other.
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Table 6P (2) 

GOVERNORATE OF MENOUFEYA
 

Precentage distribution of BAB II budget funds by department, 
fiscal year 1985 - 1986 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

The Governorate 

And Local Councils 56.2 11.9 31.6 

Education 12.3 66.0 42.2 

Health 10. 5 15.3 13.2 

Housing % Construction 7.8 2.9 5.1 

Social Affairs 0.6 0.1 0.3 

Food Supply 1.3 0.3 0.7 

Agriculture 9.3 2.2 5.3 

Personnel 0.2 0.1 0.1 

Road & Transportation 1.1 1.1 1.1 

Youth and Sports 0.6 0.1 0.4 

3) 
--Tax 

3)
 
0 & M 

Total 100.0 100.0 100.0
 

I) Include spare parts and other
 

2) Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation and other.
 

3) Less than one half of 0.1 percent
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E. El Sharkeya Governorate- Similar to the Governorate of
 
Assuit and Menoufeya, the BAB II budget document for the
 
years 1984/85 and 1985/86 does not change materially except
 
for the funds for spare parts budgeted by the Governorate
 
and Local Councils in the 1985/86 fiscal year.
 

1984 - 1985 Budoet.. Table 7:
 

Almost 19 percent of the total funds available was
 
budgeted for spare parts. Five departments (Governorate and
 
Local Councils, Education, Health, Housing and Construction
 
and Agriculture) accounted for 96.4 percent of the spa-e
 
parts budget. The Education maintenance budget accounted
 
for 91.6 percent of the total budgeted for the department
 
and 57.0 percent of the total maintenance funds budgeted.
 
Three departments (Governorate and Local Governments,
 
Education, Health) accounted for 91.9 percent of the funds
 
budgeted for maintenance.
 

1985 - 1986 Budget. Table 8-

Except for the large increase in spare parts budgeted
 
for the Governorate and Local Councils, the remaining spare
 
parts budget is quite similar to the amount budgeted for
 
1984/85. In fact six departments budgeted identical
 
amounts. The total amount budgeted for spare parts (L.E.

.185,550) accounted for 43.2 percent of the 
 total BAB II
 
budget.
 

Similar to other Governorates, the budget for
 
maintenance for Education was by far the largest, being
 
more than three times greater than the next highest-Health.
 
Overhall funds budgeted for maintenance were L.E. 33,126
 
less than for 1984/85. Fifty six and eight tenths percent
 
of the total BAB II funds were budgeted for maintenance with
 
Education providing the most.
 

Ninety six percent of the total funds budge: for 
spare parts were budgeted by the Governorate and Local 
Councils, Education. Health and Housing and Construction. 
Over hallf of the maintenance b Udget was earka- ked f or 
Education which together with the Governorate and Local 
Counci l and Health ac.ounted 7i.2 percent of the total 
maintenance funds. The three departments accounted for the
 
same percent of the total funds budgeted for the year.
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Table 7 

GOVERNORATE OF El SHARKEYA
 

Budget allocation of BAB II funds by department and expenditure 
item, Fiscal Year 1984 - 1985. 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

The Governorate 

And Local Councils 42,000 130,000 172,000 

Education 42,000 460,000 502,000 

Health 51,250 152,000 203,250 

Housing & Construction 28,000 25,000 53,000 

Social Affairs 1,400 1,500 2,900 

Food'Supply 1,000 2,000 3,000 

Agriculture 15,700 13,000 28,700 

Personnel 500 900 1,400 

Road & Transportation 2,200 21,000 23,200 

Youth and Sports 1,500 1,400 2,900 

Total 	 185,550 806,800 992,350
 

1) 	 Include spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation and other.
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Table 7P (1) 

GOVERNORATE OF El SHARKEYA 

Budget Distribution of BAD II funds by expenditure item, Fiscal 
Year 1984 - 1985 

Spare 
Departments Parts 1) Maintenance 2) Total 

The Governorate 

And Local Councils 

Education 

Health 

Housing & Construction 

Social Affairs 

Food Supply 

Agriculture 

Personnel 

Road & Transportation 

Youth and Sports 

Total 


24.4 75.6 100.0 

8.4 91.6 100.0 

25.2 74.8 100.0 

52.8 47.2 100.0 

48.3 51.7 100.0 

33.3 66.7 100.0 

54.7 45.3 100.0 

35.7 64.: 100.0 

9.5 90.5 100.0 

51.7 48.3 100.0 

18.7 81.3 100.0 

1) 	 Include spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools
 
and equipemnt, transportation and other.
 

82
 



--------------------------------------------------------------

-------------------------------------------------------------

Table 7P (2)
 

GOVERNORATE OF EL SHARKEYA
 

Percentage distribution of BAB II budget funds by department, 
Fiscal Year 1984 --1985 

Spare

Departments Parts 1) Maintenance 2) Total
 

The 	Governorate
 

And 	 Local Councils 22.6 16.1 17.3 

Education 	 22.6 
 57.0 50.6
 

Health 27.6 
 18.8 20.5
 

Housing ! Construction 15.1 
 3.1 5.4 

Social Affairs 0.8 0.2 0.3 

Food Supp-ly 0.5 0.3 0.3 

Agriculture 8.5 1.6 2.9 

Personnel 0.3 0.1 0.1 

Road & Transportation 1.2 	 2.6 
 2.3
 

Youth and Sports 0.8 	 0.2 0.3 

Total 	 100.0 100.0 100.0 

1) 	 Include spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools 
and equipment, transportation and other. 
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Table 8
 

GOVERNORATE OF El SHARKEYA
 

Budget allocation of BAB II funds by department and. expenditure
 
item, Fiscal Year 1985 - 1986
 

Spare
 
Departments Parts 1) Maintenance 2). Total
 

The Governorate
 

And Local Councils 


Education 


Health 


Housing & Construction 


Social Affairs 


Food Supply 


Agriculture 


Personnel 


Road & Transportation 


Youth and Sports 


Total 


444,000 136,993 580,993 

42,000 434,776 476,776 

51,250 133,860 185,110 

28,000 24,420 52,420 

1,400 2,050 3,450 

1,000 1,800 2,800 

16,500 16,250 32,750 

500 1,000 1,500 

2,500 21,175 23, 67L 

1,500 1,400 2,900 

58,650 773,724 1,362,324 

-- ----------------------------------------------------------------­

1) Include spare parts and other 

2) Includes buildings, roads and bridges, infrastructure, tools 
and equipment, transportation and other. 
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Table BP (1) 

GOVERNORATE OF El SHARKEYA 

Budget distribution of BAB II funds by expenditure item, Fiscal 
Year 1985 - 1986 

Spare
 
Departments Parts 1) Maintenance 2) Total
 

The Governorate 

And Local Councils 76.4 23.6 100.0 

Education 8.8 91.2 100.0 

Health 27.7 72.3 100.0 

Housing & Construction 53.4 46.6 100.0 

Social Affairs 40.6 59.4 100.0 

Food Supply 35.7 64.3 100.0 

Agriculture 50.4 49.6 100.0 

Personnel 33.3 66.7 100.0 

Road 33 Transportation 10.6 89.4 100.0 

Youth and Sports 51.7 48.3 100.0 

Total 43.2 56.8 	 100.0 

1) 	 Include spare parts and other 

2) 	 Includes buildings, roads and bridges, infrastructure, tools
 
and equipment, transportation and other.
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Table SP (2) 

GOVERNCRATE OF EL SHARKEYA
 

Budget distribution of BAB II funds by department, Fiscal Year
 
1985 - 1986
 

Departments 


The Governorate
 

And Local Councils 


Education 


Health 


Housing & Construction 


Social Affairs 


Food Supply 


Agriculture 


Personnei 


Road & Transportation 


Youth and Sports 


Total 


Spare
 
Parts 1) Maintenance 2) Total
 

75.4 	 17.7 42.6
 

7.1 	 56.2 35.0
 

8.7 	 17.3 13.6
 

4.8 	 3.2 3.9
 

0.2 	 0.3 0.3
 

0.2 	 0.2 0.2
 

2.8 	 2.1 2.4
 

0.1 	 0.1 0.1
 

0.4 	 2.7 1.7
 

0.3 	 0.2 0.2
 

100.0 	 100.0 100.0
 

1) 	 Include spare parts and other
 

2) 	 Includes buildings, roads and bridges, infrastructure, tools
 
and equipment, transportation and other.
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F. 	 Dena Governorate: The 1982 - 1983 budget information for BAB 
III funds in Qena Governorate reveals a wide range of 
capital projects being undertaken. It should also be noted 
that the 10 percent maintenance fund allocation (L.E. 
345,000) is included in Table 9. 

As would be expected, budgeting for projects related
 
to the expansion of agriculture or activities related to the 
production of food were allocated a large share (34.7 
percent) of the total budgeted amount of L.E. 8,934,000. 
Highway paving of L.E. 1,550,000 accounted for 17.3 percent 
of the total. A substantial amount (L.E. 1,727,000) was 
allocated to capital investments in major facilities i.e. 
Luxor plant and Governorate buildings. In retrospect, the 
budget reflects a well rounded and substantial capital 
investment program. 

The BAB III budgets for 1983/84 and 1984/85 (Tables 
10 and 11) show identical totals L.E. 9,455,000. With the 
completion of the Luxor and UNISEF Water Plants, budget 
funds were shifted to water projects and an increased amount 
for food processing. As noted in discussing the 1982/83 
budget, the Governorate appears to be vigorously pursuing a 
well rounded program. 

The Governorate also submitted a very detailed and 
extensive account of expenditures from BAB II funds. In 
fact, the expenditures as shown in Table 12 exceed the BAB 
funds by a considerable margin, indicating a substantial 
transfer of funds from other sources. It further indicates 
that the BAB II funds fall short of meeting needs. The 
rather large increase in the 1984 - 1985 utilities 
expenditure was attributed to electric lighting and the 
increase in Lransportation and communication was caused by a 
substantial and unusual expenditure for telephone bills. 

The 	 DAB II expenditure tabulations have a rather 
large item identified only as budget in both years
 
submitted. These amounts accounted for 60.1 and 40.6 
percent, respectively, for the 1983/84 and 1984/85 fiscal
 
years. 

The governorate provided the study with considerably 
more financial data then other Governorates included in the 
study and the data made it much easier for an analysis of 
the financial activities of the Qena Governorate.
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Table 9 
GOVERNORATE OP DENA
 

Budget of the BAB III Investment funds for the Fiscal Year 1982 ­

1983
 

I T E M Amount Percent
 
L.E.
 

1)
 
Food Processing 3,100,000 34.7
 

Electricity - network expension 463,000 5.2 
2) 

Transport 1,550,000 17.3 

Utilities 
Public Sanitation 195,000 2.2 

, 3) 

City Planning 60,000 0.7 
4) 

Small Highway Vehicles 74,000 0.6 

Public Buildings 100,000 1.1
 

Water Pr6jects 870,000 9.7
 

BVS (maintenance fund-AID agreement) 345,000 3.9
 

Sub-Total 1,644,000 18.4
 

LuXor water plant 416,000 4.7
 

Buildings 
Regional F'lanning 600,00 6.7 

Governorate 500,000 5.6 

Youth 211,000 2.3 

Sub-Total 1,311,000 14.6
 

Fire fighting & Traffic Control 275,000 3.1 
Feasibility Studies 259000 0.3 
Maintenance Fund (AID for DFS) 150,00C) 1.7 

Total 8,934,0U0 
 100.0
 

I) Includes dairy plants, dairy cows, poultry food plants, land
 
reclamation and food-related projects. 

2) Paving rural and urban highways
 
3) Purchase of right-of-wiay 
4) Include pickups, minibuses, etc. 
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Table 10
 
GOVERNORATE OF DENA
 

Budget of the BAB III Investment funds for the Fiscal Year 1983
 
1984
 

I T 	E M Amount Percent
 
L.E.
 

1) 
Food Processing 2,915;000 30.8 
Electricity - network expension 700,000 7.4 
Transport 2) 1,500,000 15.9 

Utilities 

Public Sanitation 
City Planning 3) 
Small Highway Vehicles 
Public Buildings. 
Water Proje:ts 

4) 

300,000 
100,000 
150,000 
150,000 
500,000 

3.2 
1.0 
1.6 
1.6 
5.3 

BVS (maintenance fund-AID agreement)
 

Sub-Total 1,200,000 
 12.7
 

LuX>or and. UNISEF water plants 755,000 	 .8.0
 

Buildi nqs
 

Regional Planning 	 540,000 5.7
 
Governorate 	 .550,000 5.8
 
Youth 	 225,000 2.4
 
BVS 	Maintenance 345,000 3.6
 

Sub-Total 	 1,660,000 17.5 

Fire fighting & Traffic Control 350,000 3.7 
Feasibility Studies 25,000 0.3 
Maintenance Fund (AID for DFS) 350,000 3.7 

Total 	 9,455,000 100.0
 

1) 	 Includes dairy plants, dairy cows, poultry food plants, land
 
reclamation and food-related projects.
 

2) Paving rural and urban highways
 
3) Purchase of right-of-way
 
4) Include pickups, minibuses, etc.
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Table 11
 
GOVERNORATE OF QENA
 

Budget of the BAB III Investment funds for the Fiscal Year 1984 ­
1985 

I T E M 'Amount Percent
 
L.E.
 

1)
Food Processing 3,778,000 40.0 
Electricity - network expension 990,00 10.5 
Transport 2) 1.15009000 15.9 

Utilities
 

Public Sanitation 277,000 2.9 
City Planning 3) 105,000 1.1 
Small Highway Vehicles 4) 200,000 2.1 
Public Buildings 200,000 2.1 
Water Projects 1,200,000 12.7 
BVS (maintenance fund-AID agreement) ­

Sub-Total 1,982,000 20.9
 

Luxor water plant
 

Bui ldinq.s
 

Regional Planning 4C ,000 4.2 
Governorate 400, 000 4.2 
Youth 1509000 1.6 

Sub-Total 950,000 10.0 

Fire fighting & Traffic Control 230C,000 2.5 
Feasibility Studies 25,000 0.2 
Maintenance Fund (AID for DFS) - -

Total 9,455,000 100.C0 

1) Includes dairy plants, dairy cows, poultry food plants, land
 
reclamation and food-related projects.
 

2) Paving rural and urban.highways
 
3) Purchase of right-of-way
 
4) Include pickups, minibuses, etc.
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Table 12 
GOVERNORATE OF QENA
 

Expenditure of BAB II funds, Fiscal Years .1983 - 1984, 1984 
1985. 

I T E M F/Y F/Y
 
1983/1984 1984/185
 

MateriralG 71,553 77,629 

Fuel and Oils 77,371 52,841 

Spare Parts 46,288 41,497 

Office Supplies 37,704 41,481 

Utilities 834,504 1,768,745 

Equipment 88,965 50,777 

Maintenance 73,368 65v188 

Advertising 19,455 16,542 

Printing 12,874 16,012 

Transportation & Communication 870,832 1,211,907 

Current Exchange 50,896 544,657 

Miscellaneous 61,674 88,972 

Interest 96,041 76,776 

Budget. 3,518,348 2,765,895 

Total 5,860,073 6,818,919
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G Conc!lUSons: As no;ted previ ouSly i n this sect! on the 
economic and financial implicatinns of the maintenaince 
center program are rathe complex. Economic evalLations are 
di "ficult to come by because therr is no reliable historic 
procedures for the basic input required, nor is there any 
future listing of projects and their magnitude to be 
undertaken in the LD II program. Furthermore, the listings 
of available equipment at the governorate and local 
governmental units are far from complete,and the information. 
concerning the inventories of spare parts and their 
dispositon are negligible in some cases. Lastly, financial 
data are scarce and lacking in detail. Economic analysis 
based on so many assumptions and interpratations would 
obviously be open to critical reviews and observations. 
Therefore, the position can be taken that, assuming the 
maintenance center program progresses satisfactorily, the 
benefits accuring to society would be substantial. There is 
no question that the successful attainment of the projected 
maintenance centers program would be a highly desirable 
goal. 

The financial problems +acing the establishment of 
the centers can probably be surmounted as LD II funds will 
be available for constructing and equipping them. The 
principal problems will be providing adequate management and 
staff. 

As the operation of the centers is expected to be on 
a commercial basis, net profits are anticipated. 
Nevertheless, governorates and local units must be prepared 
to finance the costs incurred in maintaining and repairing 
their own equipment. This is a planning and budgetary 
process that has been rather neglected in the 
decentralization programs to date. 
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a. COMMOM ROAD FEATURES.
 

Essentially all the governorate roads are in level terrain, and in
 
i,rrigated farm areas (short sections are within population centers).
 
Therefore, they have certain common characteristics related to
 
maintenance which are almost always present:
 

a. 	 The subsoils are fine-grained silts, mixed with clays.
 
b. 	 The sub-surface water tables are high, due to irrigation and
 

topography.
 
c. 	 The roads are on raised embankments.
 
d. 	 There are no gravels or other stabilizing materials near the roads.
 
e. 	 The adjacent lands are cultivated or otherwise developed, and have a
 

high value.
 
f. 	 Road cross-drainage is fixed and controlled. There is no longitudinal
 

drainage, and therefore no side ditches, except as related to active
 
irrigatrion.
 

g. 	 Vegetation is abundant but is controlled or' cropped by animals, and
 
does not usually present a problem on the roads.
 

h. 	 The climate is dry, with annual rainfall from 13.8 mm to zero.
 

On the negative side, these common factors indicate that the
 
embankments will be subject to consolidation and distortion over time. The
 
cost of maintaining a good paved surface will rise rapidly a few years
 
after construction, because of settlements and moisture in the subgrades,
 
and pavement useful life will be relatively short before rehabilitation is
 
necessary. One favorable effect is that culvert and ditch maintenance is
 
reduced to a mini,im. 

The upkeep of gravel surfaces would present fewer problems, since 
differential settlements would be adjusted automatically in the course of 
periodic gradings. This would be offset by the comparatively high cost of
 
importing material for spot-regraveling and for re-surfacing at intervals
 
of 	 several years. (In Menoufeya it was stated that pavement and base
 
aggregates are brought from the Giza area; the other three governorates
 
have closer sources).
 

b. SURFACE TYPES.
 

All road surfaces are commonly classified as paved, gravel or earth.
 
Apparently, there is very little gravel road in the farm areas of 
the
 
governorates of interest. A few examples were observed in field trips, but
 
may 	have been in delayed preparation for paving.
 

(1) 	Paved:
 

In the four governorates and, in fact, in Egypt 6verall, "paved" means
 
asphalt surfaced. The amount of rigid pavement (cement concrete) is
 
insignificant. Furthermore, the asphalt pavements are always asphaltic
 
concrete, that is, plant hot-mix, machine-laid. There apparently are no
 
asphalt surface treatments, emulsion mixes, or other intermediate types.
 
This is somewhat surprising, since the lighter pavements could presumably
 
be built at lower cost and, if properly designed and constrLLcted, should
 
be satisfactory for medium traffic volumes.
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The asphaltic concrete (A.C.) roads observed in the governorates were 
two-lane, generally six and seven meters in width, and usually with 
unpaved (soil) shoulders. Most were in fair condition and appeared to be 
less than 10 years old. Some isolated sections were more deteriorated, an
 
in need of heavy maintenance or rehabilitation. Very little surface
 
maintenance was noted. There were no seal-coated surfaces seen in these
 
limited field trips, although one governorate road engineer said that he 
has done seal-coating, and with stone chips (not sand cover). 

Distortions of the A.C. pavements were often present, obviously causec 
by uneven settlement of the embankments. From a maintenance point of view 
it is apparent that such costly surfaces should not be placed on poor 
subgrades, because the only satisfactory way to keep a good running 
surface as warping occurs is by placing asphalt leveling overlays which
 
may average four or six centimeters in thickness. These will cost as much 
as a new wearing course but will not strengthen the pavement for
 
additional heavy traffic, since there is no reinforcement over the high 
spots. Neither will the leveling overlays cure the problem permanently,
 
until all significant settlement has taken place. Before base and pavemeni
 
layers are built, basement soils and roadway prisms should be adequately 
compacted for the full width, including sufficient shoulder width, if 
later maintenance costs are to be kept within normal limits. 

(2). Gravel:
 

Although not much in evidence, this type of surface should be
 
mentioned because it is a standard type which has its place in all road
 
systems. Good natural gravels should be available within reasonable haul
 
distances of three of the governorates of interest, though not, perhaps, 
for Menoufeya. Gravel sur.facing will withstand truck loads much better 
then earth roads, and are a good compromise in areas where truck access is 
important but asphalt paving is not economically justified. Even when 
eventual paving is planned, gravel can serve as an interim surface for 
several years while embankment consolidation takes place, although this is 
not a substitute for adequate compaction.
 

,(3) Earth:
 

Most of the natural-surfaced roads observed were silt-clay or fine 
sand-clay combinations, either natural or blended. These can be.expected 
to develop looseness and powder holes in some circumstances, for example 
when the clay content is low and the roads are used by heavy trucks, and 
carts or wagons with narrow wheels. Nevertheless, these roads provide 
limited access for trucks, if wide enough and, in the unusual 
climate/groundwater conditions which prevail, may offer much better 
utility than is normal for the type. Sands and clays should always be
 
available for maintaining fairly good admiXtures, and water is at hand 
everywhere to aid in mixing and shaping the surfaces. Since rainfall is 
infrequent, they will seldom suffer the great disadvantage of earth roads 
elsewhere, that they become impassable when soaked because of slipperiness 
and/or deep rutting.
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2.MAINTENANCE ACTIVITIES
 

All roads require maintenance, once they are constructed, to keep theaas smooth as is practical 
for use, and to preserve the investment which
has been made. The work which is necessary is related to:
 

The travelway
 
The shCulders
 
Drainage elements
 
Embankment slopes
 
Bridges and Box culverts 
Traffic service 
(Mostly signs and pavement 'striping)
 
Emergency maintenance
 

The special interest of 
this portion of the IQC report is to identify
maintenance activities on 
the governorate roads which will 
require
mechanized equipment, which will in turn require service and repair,thiereby imposing a 
need for work centers which can 
do part of this service
 
and repair on equipment.
 

Some maintenance activities are common to all kinds of roads, forexample, the care of 
the drainage facilities, bridges, and other elements.
In identifying activities by different surface types these will only be 
repeated when necessary.
 

a. PAVED ROAD MAINTENANCE: 

(1) Travelway. 

J,.e most important wort for all classes of roads is the care of thetravelway. For asphalt pavements, this usually consists of 
patching holes,
placing short overlays ov~r deteriorated sections, sealing over 
all such
repairs to prevent raveling, and periodic seal-coating over 
the whole
width and length to renew the surface (at intervals of several years).Reconstruction of 
short sections 
(up to 300 meters) may sometimes be
needed, as 
maintenance. Long reconstructions should be engineering
projects. If, after several years of 
use, crn asphalt pavement becomes
badly warped and uneven, it may be necessary to level up the surface with
Asphalt (hot mix or cold 
mix). This is a maintenance operation. If the
grade line and cross-section 
are still satisfactory but the pavement needsreinforcement because of slight cracking or displacement in the wheelpaths, then a full-length overlay of uniform thickness (usually 5 cm) can
be placed on the whole surface. Such an overlay 
can also be placed overthe leveling of a distorted pavement in a full rehabilitation, but in bothcases the uniform-thickness overlay is usually classed as additional 
investment, not 
as maintenance.
 

(2) Shoulders (paved roads only). 

If the shoulder areas are also paved with asphalt, then theirmaintenance is about the same as for the travelway. When the shoulder areas are of gravel or earth, it is important that they be graded, aboutevery two years. The main reason for this is to have an even,well-compacted support for the pavement edge, to prevent breakage of thp 
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, Other reasons are to keep the shoulder area useful for emergency 
p;r-1,ing and for avoiding collisions. This is especially important along 

-'row pavements. The shoulder should be graded to drain away from the 
;e.iement edge even in very dry climates, so that water from irrigation, 

ls or occasional rainfall will not be trapped alongside the paving. 

Vegetation may sometimes have to be trimmed or cut from the shoulders 
a adjacent areas to prevent encroachment on the travelway cc Lhe
 
b>--.zking of visibility at junctions.
 

( .S Drainage. 

This normally consists of ditch-maintenance and the checking and
 
c ..eaning of culverts. under the existing conditions in the four
 
gc ;ernorates of interest, this activity will be minimal, although some
 

wcprk may be needed at irrigation cross-drainages and other sites.
 

(A- Embankment slope maintenance.
 

The need here is to preserve the stability of the roadway prism. In 
gqir:cral, the side slopes appear to be too steep for the characteristics of 
t*.- erblnkment soils, which will probably cause gradual subsidence of the 
pr sm and distortion of the roadway surface. Considerable maintenance 
e -ort is justified in minimizing these problems on pived rOutes. Bulk 

S1. and lateral support are removed from the side slopes by: 

(a) Cultivation crowded against the slope.
 
(b) Removal of soil for irrigation dikes, walkways and other farm 

uses. 
(c) Slope failure and settlememnt. 
(d) Erosion by flow in irrigation ditches and canals. 
(e) Channel cleaning in these waterways, by irrigation authorities 

and farmers. 

The settlement and loss is often so gradual, and so obscured by 
vofgetation, that it is not noted until the roadway surface is affected. It 
i - important to replace material and maintain stable slope angles by 
wr.atever methods are available. Fushing up with a crawler tractor is best,
 
wriere it is possible. Hand methods may be necessary in most cases, but 

.- ,paction is critical. Loose material dumped on the slopes produces 
Si le benefit. When required, slope angles should be maintained by the 
.n of retaining walls, slope facings, channel lining, and other measures. 

C Bridges and Box culverts. 

Modern structures of reinforced concrete need little maintenance, 
G.. sept for occasional masonry work and the repair of metal railings. Any 

,o.- : bridces on minor roads will require new decking at intervals of 
s -. eral years. 
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(6) Traffic service.
 

Three classes of signs are helpful or necessary to road use. These are
 
informational (destinations, distances, etc.),cautionary (curve, narrow
 
bridge, etc.) and control (stop, speed limit, and so on). They are less
 
important on minor roads used mostly by local residents, but where they 
exist they require painting, straightening, and eventual replacement. On 
major routes with substantial traffic volumes the maintenance of required
 
signs can be a significant cost.
 

On pavement six meters or more in width, a centering stripe is of
 
great benefit in reducing accidents, particularly at night. Such striping
 
needs to be repainted every two or three years, depending on traffic and
 
other conditions.
 

(7) Emergency maintenance.
 

This is mentioned only in passing since there are few circumstances in 
the governorates which would cause road emergencies. However, from time 
to time there may be collapsed bridges, flooding from blocked irrigation
 
conduits, severe accidents requiring clearing of the roadway, and other
 
problems. Road maintenance forces and their equipment are often called on 
to help in theso circumstances.
 

b. GRAVEL ROAD MAINTENANCE:
 

(1) Travelway. 

Grading is required to remove corrugations and rutting, and to
 
redistribute coarse material thrown to the sides and, on wider roadways,
 
to the center. On routes.carrying around 100 vehicles per day (AADT) this 
should be done about every four to eight weeks. In the subject 
governorates, watering prior to grading will improve results. On gravel
 
roads not scheduled for future paving, the fines lost through the action 
of traffic and wind shot-ild be replaced every two or three years, using 
silty-clays to bind the coarser gravel particles in place. The re-mixing 
will Le aided if the grader is equipped with scarifier teeth, and 
compaction with a roller gives a better surface. Under normal conditions, 
the gravel miXture is lost at a rate of one or more centimeters per year, 
and must be replaced (added to) at intervals of several years, in lifts o 
10 cm to 15 cm. 

(2) Shoulders. 

Gravel and earth roads are not usually considered to have shoulders, 
even though most traffic avoids the outer edges of the embankment and
 
establishes a "travelway" in the middle portion. In grading, r-,ateric, is 
first pulled in from the edges and then crowned slightly in the ccr-t-cr. 
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(3) Other activities. 

The maintenance work for the care of d-ainage, embankment slopes, 
bridges, signs and in emergencies is abOut'as described o.' paved roads, 
normally in lesser aMc)unts. 

c. EARTH ROAD MAINTENANCE.
 

(1) Travelway.
 

Grading is again required, to re-shape the surfaze for traffic. For
 
AADT volumes of 30 to 50, grading should be done e'ery three or four 
months. A ncr~ral minimum wou.1d be twice per year. Careful watering will be 
helpful in reworking and crowning the roadway, as in the case of gravel, 
but rolling WOuld not be Justified or advisable. Very narrow earth roads 
(four meters or less) mighit present problems even for graders, and 

agricultural tractors with front blades or drag blades might oe preferable 
for working such roads. 

Earth surfacing is also lost to traffic and wind, and will have to be 
added to periodically. This should br-, selected (sand-clay proportion) to 
give the best practical stability when dry.
 

(2) Other activities.
 

Drainage, slope, bridge and sign maintenance will again be necessary, 
in declining amounts. Embankments may be lower than for paved and gravel 
roads, requiring less attention. Bridges end signs may be absent 
al together. 

3.MAINTENANCE QUANTITIES AND COSTS. 

Specific maintenance programs can only be drawn Lip when there are good 
inventories of the eristing -oads, including lengths and widths by surface 
type and the age end condition of pavements. Other data is also needed on 
traffic, sources of materials, and so on. However, generalized average 
annual costs per kilometer can be estimated. 

a, ASPHALTIC CONCRETE PAVED ROADS. 

(1) Travelway.
 

Thest. high-t pe suraces will normally show little distress in the 
initial yearo of use. Af ter four or five yCars, incxreasing auCJL(nts of hole 
patching a ,d sho,-t, l ev!I ng cvwilila.s Wi3! be nerdd, rising rapidlv afterabout ten ycaro. Ssumi ng an veaq7 agV1 Of eight ycars, and keeping in 
mj -, tl, .& FYhscal con lticn anid p robab]: ,-.tar~darc:; o-f :onstr uct ioni n the 

governorates - it is bel i CVL-d t;A c. thE arrual rate oi hale patching shOuli 
be abo:.tt 0.09% of the travcl way area, arid the ratE for leveling overlay 
about. .50%. If the avCe- &agepav7'rnt width is 6.5 m, thiK:Will result in 
5.25 m2 of holc patzhincQ and 97.5 m2 o-i lc.,velingc,.'_ray pe.r kilometer 
per year. 
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Hand methods are indicated for this modest amount of hole patching, 
using hot mix or cold mix patching material. The cost is estimated to be 
about 8.00 Egyptian pounds (L.E.8.00) per m2, or L.E. 46.30 per km per 
year. (2)
 

All patches and short overlays areas should be sealed over with a hot 
bitumen and crushed stone chips, to prevent raveling, within a few days or 
weeks after the repair. Usually, the area of hand sealing over hole 
patches should be about 50% larger than the area of the patch and the 
sealing over the short overlays about 5% larger than the overlay area, to 
insure covering the edges and ends of the overlays. It is assumed that the 
bitumen will be shot with an asphalt distributor truck or an asphalt 
heating kettle with a spray bar on the overlays. The average seal areas 
for the two types would then be 8.78 m2 and 102.38 m2 per km. At a 
uniform estimated cost of L.E.1.50 per m2, the annual cost would be 
L.E.166.74 per km. 

Regarding periodic, full-width seal zoating, or surface dressing,
 
there is some question of whether this maintenance activity is justifiec 
in the dry-climate areas of Egypt, since one of its primary purposes, tc, 
seal against water penetration, is not pertinent. It is not a regular 
practice of REA at presunt. However, seal coating also helps tp prevant 
loss of pavement thickness due to wear and to reduce accidents by 
providing a better non-skid surfac,. Thr'fore, it is recommended that the 
work be included for the paved roads of the governorates. 

The formal policy of RPA (3) states that seal coating "...mai become 
necessary in intervals of 6--10 years...". This is in agreement with normal 
practice for similar conditions. If a cycle of eight years is assumed for 
a group of pavements of varying agE, then the cost can be pro-rated at one 
eighth per year. The seal area should be about 2,. greater than pavement 
area, to make sure that the edges are covered by a normal triple-lap 
nozzle spacing on a spray bar. This would give 6,630 m2 per km for an 
average width of 6.,5 m, or 828.75 m2 per year pro-rated. 1he work is 
estimated to cost L.E.075 per m2. or L.E.621.56 per km annually. 

The lormal policy of RBA (3) states that seal coating "...may become 
recessary in intervals of 6-10 years". .'. This is in agreement with normal 
practice for similar conditions. If a cycle of eight years is assumed for 
a group of pavements of vrving age, thrn the cost can be pro-rated at one 
eighth per year. The seal area should te about 2% greater than pavement 
area, to make sure that the edges are covered by a normal triple-la 
nozzle spacing on a spray bar. This wculd give 6,630 m2 per km for an 
average wi6th oi 6.L m, or 828.75 m2 per year pro-rated. The work is 
estimated to cost L.E.O.75 per m2, or L.E.621.56 per km annually. 

(2) All prices are financial costs (not econurmic costs) and are estimoted 
Ss oT May, 19SAo
 

(3) "Maintenance policy", Ministry of Transport, Authority of Roads and 
Bridges, July, 1985.
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As stated previCusly, the maintenance reconstruction of short sections 
may sometimes be necessary in the later years of pavement life, but a 
quaFntification of such work will not be estimated here, nor that of 
general rehabilitation after 10 or 15 years.
 

(2) Shoulders. 

By observations, the shoulders along paved routes in the governorates
 
are usually earth or gravel. Grading is assumed to le necessary every two 
years, adding about 6m'3 per km of soil to make up material lost to 
shoulder traffic of different kinds. It is estimated that a work crew can 
reshape the shoulders (both sides) on about 3 km per day, at a cost of
 

'around L.E.615 per crew day. (4) Most of the cost is for 8 hours of 
grader time at L.E.35 per hour, 8 hours use of a small dump truck at.L.E. 
15 per hour, and 4 hours water truck time, also at L.E.15 per hour. The 
grader operator (8 hours) and truck drivers (12 hours total) are assumed 
to earn about L.E. 1.04 per hour each, and two.laborers L.E.0.33 per hour. 
The soil is estimated to cost L.E.0.70 per m3, loaded, from some 
convenient source. 

Dividing the L.E.615 by 3 (km per day) and further by two (for the 
2-year cycle) indicates L.E. 102.50 per km annually. 

(3) Drainage maintenance.
 

A small labor crew with a pickup truck and driver/crew-leader should do 
all 	necessary culvert and ditch care on five km of road length per day:
 

8 hours pickup truck @ L.E. 5.00 = L.E. 40.00 
8 hours driver @ L.E. 1.04 = L.E. 8.32 

32 hours labor @ L.E. 0.33 = L.E. 10.56 

Subtotal 	 58.88 
Overhead @ 25% = L.E. 14.72
 

Total = L.E. 73. 60 

Annual, per km (N 0.2) 	 = L.E. 14.72 

4) 	 Al 1 crew-day costs, and uni t prices in cjsneral , are intended to include 
oierhead costs equal1 ang 257. of other ccsts, to cover maintenance 
inspections, enginrnering services, ,nd other administrative. 
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(4) 	 Embankment maintenance. 

Whether the work consists of restoring earth -- lopes, or repairs to
 
rip-rap, walls or other, it iG assumed that one crew-day per km annually
 
will be adequate for this activity;
 

9 hours small dump truck @ L.E. 15.00 = L.E. 120.00 
8 hours driver Q L.E. 1.04 = L.E. 0.32 
8 hours Mason/Foreman 0 L.E. 0.83 = L.E. 6.64 

48 hours Labor Cd L.E. 0.33 = L.E. 15.84 
5 m3soil (or equivalent value, other matls) Cd L.E.0.70 = L.E. 3.50) 

Subtotal = L.E. 154.30 
Overhead @ 25% = L.E. -8.58 

Annual, per km, Total = LE. 192.88
 

(5) 	 Repair of bridges and other structures. 

Assuming one structure in every 1C km and one crew-day per km on each 
once a year, the approximate cost would be: 

8 hours pickup truck @ L.E. 5.00 = L.E. 40.00 
8 hours driver @ L.E. 1.04 = L.E. 8.32 
8 hours Mason or Welder @ L.E. 0.83 = L.E. 6.64 
32 hours labor Cd L.E. 0.-3 = L.E. 10.56 
Lump sum materials 10.00 

Subtotal = L.E. 75.52 

Overhead @ 25% = L.E. 18.88 

Total = L.E. 94.40 

Annual. per km (x 0. 10) = L.E. 9.44 

(6) 	Traffic services.
 

(1) 	 From examination of the numbers and costs of signs typical 4or 
Egyptian secondary roads, it is bzlieved that upkeep and replacement
of signs on the paved roaos of the covernorates will cost about L.E. 
90 per km annually. 

(2) 	 Centerline striping (every third year) is also estimated as . lup SUM 
per km per year. LLU ncj cost i nformo,tic,-, from the Cairro-Assult
 
Feasibility Study the fiUr adoptco is L.E. 80.00
 

(3) 	Tbtal aniual per km fnr traffic services = L.E. 170 

(7) 	 Emergency rnaintenaiue. 

Not estimated Tor this report. 
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(8) Summary, governoraty paved road .aintwce. 

Travel wa- L.E. '1.078.215 

Unpaved shcu lderS
Drainage ,maiokenanc :-

102.50
14.72' 

E-ba n.mon-_
Str-uctor e 

192.89
9.44 

Traf- ic: services 170.00 

Total L.E. 1,566.39
 

Total annual maintenance, cost per kim, rounded L.E. 1,570.00
 

b. GRAVEL ROAD MAINTENANCE.
 

(1) Travelway. 

(9 times per
The activities are assumed to be grading every six weeks 


year), and the addition of 15 cm (compocted thickness) of replacement
 

gravel every 10 years, with the latter pro-rated to an annual cost. The 

total roadway width is taken to be seven meters, requiring five passes in 

normal grading and the completion of about six km per day. The regraveling 
crew with a grader, loader,quantity would be 1,050 m3 per km, and a work 

125 m3 per­roller, water truck and 5 small dump trucks should place about 
requiring 8.4 crew-days per km every 10 years.
day (compacted), 

(a) Gradi ngi
 
8 hours grader 

8 hours water truck 
8 hours grader operator 

8 hours driver 


8 hours labor 


Arnnul per km = 9/6 or x 1.5 = 

(b)Periodi c regravelin.g__ 
8 hours 
3 hours 
8 hours 

40 hours 
8 hours 

72 hours 
16 hours 

grader 
1 coader 
rollIer 
dumnpj truc;s 
water truck 
operators/drivers 
labor 

144 m3pit-r ,n gravel (loose) 

@ L.E. 35.00 
@ L.E. 15.00 
@ L.E. 1.04 
@ L.E. 1.04 
@ L.E. 0.33 

Subtotal 
Overhead @ 25% 

Total 


= L.E. 290.00 
= L.E. 120.00 
= L.E. 8.32 
= L.E. 8.32 
= L.E. 2.64 

= L.E. 419.28 
= L.E. 104.82 

L.E. 524.10
 
L.E. 786.15
 

@ L.E. Z5.00 = L.E. 280.00 
@ L.E. 50.00 = L.E. 400.00 
2 L.E. 20.00 = L. E. 160.00 
@ L.E. 15.00 = L.E." 600.00 
@ L.E. 15.00 = L.E. 120. 00 
@ L.E. 1.04 = L.E. 74.8 
@ L.E. 0.53 = L.E. 5.28 

0 L.E. 6.00 L.E. 964.00 

Sub 

Overhead 

total 

@ 25% 

L.E.2, 504. 16 

L.E. 626.04 

Annual per km = 8.4/10 or- 0.84 = 

Total = L.E. 3,130.20 
L.E.2,629.37 
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(2) Other activities.
 

Drainage care is assumed to co-t about\ the same on gravel roads as 4 
paved rqutes, embankment maintenance about two thirds because of lower
 
fills, bridge repairs one half of that for paved, and sign maintenance
 
maybe L.E. 60 per km.
 

(3) Summary, gravel road maintenance. 

Travel way L.E. 3,415.52
 
Drainage 14.72
 
Embankment 128.65
 
Structures 4.72
 
Signs 60.00
 

L.E. 3,623.61
 

Total annual maintenance cost
 
per km, rounded L.E. 3,620
 

c. EARTH ROAD.
 

(1) Travelway.
 

The activities are taken to be grading three times each year, and 
adding soil or clay every third year to maintain reasonable stability, 
again pro-rated to annual. The width is assumed to be five m2ters, 
requiring only three passes with a grader, but the yield is still only 
about seven km perday because of poor alignments and other difficulties. 
The addition of new material every third year is assumed to average 2 cm
 
or 100 ,3 per kin, added where needed and iix6d into the top ten centimet 
of the roadbed. A work crew should complete about one km of road length
 
day.
 

(a) Grading earth surface.
 

8 hours grader @ L.E. 35.00 L.E. 280.00 
8 hours water truck @ L.E. 15.00 = L.E. 120.00 
8 hours grader operator @ L.E. 1.04 = L.E. .32 
8 hours truck driver Cd L.E. 1.04 L.E. 3.32 
8 hours la-br @ L.E. 0.. = L.E. 2.64 

Subtotal = L.E. 419.28 
Overhead 9 25% = L.E. 104.B12 

Tot:l L. E. 540 
Annual per km =3/7, or x 0.43 = L.E. 225. 36 
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----------------------------- ---------------

---------------------------------------

(b) Addition of material.	 \
 

@ L.E. 35.00 = L.E. 280.00
 
0 hours grader 


@ L.E. 15.00 = L.E. 120.00
 
8 hours water truck 


0 L.E. 15.00 = L.E. 360.00 
24 hours dump trucks 


41.60
1.04 = L.E.
40 hours operators/drivers @ L.E. 

@ L.E. 0.33 = L.E. 5.28
 

16 hours labor 

0.70 = L.E. 70.C 0
 

100 m3 sand/clay (loaded) .@ 	L.E. 


Subtotal = L.E. 876.88
 
L.E. 219.22
Overhead @ 25% 


Total L.E. 1,096.10
 
L.E. 361.71
=Annual per km= x 0.33 


(2) 	Other activities.
 

less than that for higher-type roads, 
perhaps
 

Drainage care should cost 


one-half, embankment maintenance around 
one-third that for paved routes,
 

and sign upkeep again one-third.
 bridge repairs one-quarter, 


(3) Summary, earth road maintenance.
 

L.E. 587.07
Travel way 

7.36
 

Drainage 

64.29


Embankment 

2.36


Structures 
 30.00
Signs 


L.E. 691.08
 

km, rounded, L.E. 690
 
Total maintenance cost per 


d. COMMENTS.
 

foregoing estimates of maintenance costs 
It shou.d be understood that 	the 

therefore, approximate. Rea 
are based on incomplete information and are, 

volumes, road standards, and other 
vary according to trafficcosts will also 	 taken intomajor itemc of cost have been 

factors. It is believed that 	all 

account.
 

be available for 
It should al so be apparent that funds may not 

is fairlyroads. That circumStarcof the Qovernor ateadeQuate maintenanc 
noL ,icl i --iainLai r!d the/

When roads are cCristrUct(.' but common. 
and some part of the e>xpense, 	 or 

usually becoming roughe'r,deteriorate, 
the eonc.y in thn 

perhaps a multiplu- of it, is 	 tran{Terr cd to general 

form of higher vehicle operating costs and interruptions in traffic. 
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P.MAINTENANCE METHODS AND EOUIFMENT.
 

1. Vehicle and road development.
 

The first 50 years of the motorized vehicle showed constant increases 

in size, weight, power and soced. This was true for passenger cars and was 
car size and speedeven more pronounced for trucks. Happily, the trend for 


moderated -- mewhat in the last two decades, but still the value of time 

impels ;erple to drive their vehicles as'fast as conditions will permit. 

street
Faster speed caused the development of better highway and 
new materialssurfaces. The improvement was achieved not by introducing 

(although some of the old ones were abandoned) but by changing
 
paving materialsconstruction methods. Better preparation and mixing of 

helped, but the most important factor was the invention of machines to lay 

pavements in a continuous ribbon, for greater smoothness. 

2. Labor-intensive maintenance versus mechanized.
 

of construction in
Maintenance of the surfaces has followed the lead 

trying to preserve smoothness. It is demanded by the users of highways and 

streets, and it is important in minimizing vehicle operating costs, 

closely relateu to tariffs, fares, and fuel consumption. 

almost completed unrelated to the maintenanceThese observations seem 


of roads in four governorates of Egypt, but they are related. The 

have led to the improved construction and
highly-developed vehicles that 

most of the road systems of the world,
maintenance methods operate on 


are
including Egypt's. In fact, 	it is difficult to buy vehicles that 

as
to poorer roads and slower speeds. Those that are Suited, such
Suited 


military units, generally carry a high price fur purchase and .tse. There
 

is a need for maintenance standards to be in step with the
 

charachteristics of the vehicles which use the roads.
 

This presents some hard choices for developing countries. When 
a surplus of labor, and a needpopulation growth is; strong there is often 

to employ it productively. Labor-iritensivc methods have to be cons.idered 

in all economic activities, and public s£-ctcr employment is a special 
1 born h3 -nc..... ch 

LIt I i Zat Rt and reLtCe the for(i qn ccnpn-,net of cost- there i ; ofter a 

p-oduct: quality. This appl ie s to road maintenance as much as 

tare t. var-,c ,Gcr d .. er; tI 

trade-of f in 

to texti i'e f i rshi ng or steel -Iaki n.
 

There are ntihp- today vhare the rr:sure oF unskilled labor is so 

enti roly by hand, at least ongreat tht F. cid FtFnae 	 is dore mot 
bc1ut' ins ludi UWe mci-rt;-,ytc:c z{ tthe s . a...... 

pavemen- _. Sr ave'l and earth roads ars qr-adad b ,,-ui 1 ebor, scmt. a mc'­

uSing teCp ,tes to quide , #ork. SLcnc agciraates for ba,-c, repi-s, 
r Ecr-ers,Edmiu:dc- surs:ace iFO s are o i' and by heric,. 

i f s ov-1,-- open, -.I arc and p-,.,riad from Ir.
patchir- ad 	 c -, 

1erDi 1 mU nharM- h--t n hr 

vessels, or mi>: ,d with a qEr-eoatesE in ',tche C half a cLtbi: meter or 

1 ke bric oi- cobbl e are also u-;ed be,-_aul' they1 -ss. Other peverert: types 


not only can be built and repa ired by hand, but: muc-t be.
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.the=-, methods Arid th e 
to s-e whiat can he done Uy

It is astonishing 
access and transportation.for basic

results are certainly adequatei 
or durability to ;un'races

either smocthnessare not equal inHowever, they even
C:oMpar ative roughness is evident 

by machine methods. The
constructed in construction,and the imperfectionsdri ving speeds,at very moderate lead to earlier 

froffl meter to weter along the road,
the variations is taken in

No matter how much care 
and more maintenarce.maintenance those

the results are never as good as 
unpavcd surfa-shand-grading and its weight andlong whcol base 

obtained by a modern grader with its 
chips are not 

coats made by pouring bitu'men and casting stone 
power. Scal and they havemechanized equipment,placed with good
as uniform as those ofthat the quanrtitiesIt is worth nothingmore often.to be repeated for the hand methods.highersame or even 
materials used each time are the 

is a matter 
to be used in road maintenance

of mechani-.ationThe degree be written 
for government decision. Work 

descriptions and standards ran 


the only way to achieve 
mode or any combination. Nevertheless,

for either the cars and trulcks in use 
and strength consonant with

surface smoothness 
Egypt as elsewhere, is by employing the, equipment 

developed for
 
today, in have, in fact, alreadyof interestfour governoratesthis purpose. The 

the machines necessary for road
 many, perhaps most, ofaquired or contract 
and have access to other machines through rental 

maintenance, be used to the 
here that labor methods should 

work. It is presumed roadsof governoratebut that the maintenance 
greatest practical e>tent, be

in its methods, and therefore will 
mechanizedwill be generally use of equipmentthe best possibleThis implies that

equipment-intensive. 
be provided for the service,

that facilities shouldis importannt, and their 
of the machines, in addition to training in 

and repairadjustment 
operation.
 

3. Equipment identification.
 

Asphalt pavement maintenance:
a. 


It consists of 
a manual operation.

The patching of potholes is any(i) sound edges, and excavating 
away the failed pavement to

trimming caused byIf the pothcle has beer,
which is unstablle.material to.. s. hascondition 

some other cbviouL cause, then that 
water seeDage or isthis hole preparation

before proce-ing. Naturally,be corrected 
" s an, air driven paevi ng b,-ea,.cr

air- c cx;;-5re Or and
much easi er with an 

nsc-It tools. c,.ttirc Spadle, 
(not a j ack hammer) with thL ordinar7i 

aves much labor in
The tcmr)e- a! o 

mfoi I ppci t. and tacr,pi no foot. and 
as thin lift-L of base material (if needed) 

the patchconstructing mc, st hc,].Hor,;ee i: arc., compacted in p1ace.
the fina patchinc t e

th pi: and! =sh-.,,,oI , -And 
w ; J do r - w,

' 1,k or costsp..ep...ot LtL- ... - ;:cept whenarS ;not
patches - and-ta.l '?C-. Co r -";5 

biaNIy
d" the t i-_. when tthre are 

u r-k is_ cmnn ttr 
-,re hi gh ;nd zh , 

potholes close t.Dca'.h.r. 
there i r' advantagehand or with ai r to-i,,)Whether tri mmcd by 

l com,-; Fastakonctancl u 'r ahapC.X hut 
in c,.itttin cJ the ,ului t a r 

Limc-., more ;aterial ishrol es tam;c more
practice. Tr i -,,inrg squar- in themc- diffi4cult 

-for the. patch, and compaction is 
required 
square corners. 
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There are mobile units available to speed the patching procet.4
truck-mounted packaaes with small compressors; and materials storage, 
small portable hot-mi,':ing plants, special units to shoot
 
emul sion-1gregae ri,':es into the hc--,s, 
and c~s~rs. None seemr to 
have any wide acceptance. A better strategy in pavement mainlenance 
is to patch small holes quick.ly, within a few days after they appear,
and not wait for the development of concentrations of work. If the 
holes are few and far apart there is no justification for driving or 
pulling special units or compressors long distance; to make 
occasional smail renairs. For the limited paved roads of the 
governorates, hand methods will be best. When the need for limited 
patching is identified by frequent maintenance inspections, two men 
with a pickup truck, hand tools and small quantities of tacking
bitumen and patching mix can do the work adequately, without special 
equipment.
 

There is a question of how patching mix should be prepared for
 
maintenance; whether small plants are n':cessary forthis task.
 
According to the NTS inventory of 1981, the governorates of interest 
have from 15 to 205 km of pavTent each. If the 205 km in Sharkeya
have the average rate of hole development estimated earli er (0.09)
and the 6.5 m average width, then the total annual patching area will 
only be aboLit 1 ,200,2. Assuming a thickness of 8 cm (before
compaction) this would require 96m-)of patching mix. Ever, adding the 
larger quantity for short maintenance overlays (discussed below) with 
a loose average thickness of around 5 cm, or 6500 x 205 x 0.015 x: 
0.05 = 999m3, the total annual requirement is only 1,095m3. The
 
quantity for the 
 15 km of pavement inventoried in Kena governorate

would be 80m3. It is doubtful v,;hether even the 1,095m.would
 
justify the aquisition of any size plant, for maintenance alone,
 
since the work would be spread through-out the year. Quantities of
 
this order should be obtained from REA plants, 
 or contractors. 

The foregoing assumes that hot-mix woul d be used for all surface 
repairs. Hot-mix is generally preferable, despite its limited working
time before cooling, but cold crinxces made with liquid bi tuma;ns
 
(mCdium--curj nQ or slo; curing cutbacs_,) Are satisfactory for the
 

work5 and c-an be stock-piled for weeks or even months. The-y offer
 
greater frc-ccrm in schaduliano work. and can be mixed in 
 most plants

(with carc a-.d aj lmstr-,'nt) in pcg.,i-i oz , grader circles o:. in
 
small Quanti tias, with a loadar.
 

It ws rentior.. earlier that short mainteriance overlays are be-st 
dc~r-e with a gradcr In fact. ,r:,ders ae,:-needed in vari u. activitC 
and shEoul " un any list of baL majrit rnan-ce ecqui rffient. Steel-dr.m 
rolletr ja.src o requt: red irn d .- . .: in terlaice op'r at ri . vr.;i 
wh!:n laber-i rtin-i\' c rthoclr .irrc. arn,nt rollers hv., t ic., 
provided {er the c:S ctiacard iishing of road materials.
F-n airat. (riu t ,r--tI Kcd; r2 hn vL ad..': 1 s some-1tag incircui-ct.-ue: -, but arcCai r m not ab A?)t'- ' i--ati al . ,te w el rdJrt' n _. -1 bP.u rwihri o t i,ri sh r t r a t:-wh rol ertt c tc -Ii a I_ - ,eIr( .t­

they , 1 . i up ;en1 opSrrat ar1s bLut, in most friaintenancr work-,
thEy will bh oper-atcd i n ha, stat i c mode:,. Small wl- k-be i (d 
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ee are 

amounts of hand patching to be dbne,\ but are probably not 
justified for any governorate. 

but motor --driven ro 1ers a useful when there 1 ar-ge 

(2) 	 Hand sealing over patches requires a hot bitumen sprayed, or
 
poured and spread, over and Lbyond the patch, p1 us a hand-cast cover 
aggregate of stone chips (or coarse sand), and tamping. ProViding the 
hot bitumen is a problem for- scattered work. When justified by the 
quant i ty cf patchi ng, th.' usualIOssoiltion the trail r--mounhited 

asphalt heating ke"tle with kerosene b'u-ners and a small gasoline 
engine with pump to supply pressu-e for a single hose and hand 
spray-nozzle. These kettle have a rather narrow range of uses and are 
not really suitable for sealing areas of any size, such as leveling 
overlays, but are often used for the purpose in the absence of 
anything better. Hand-casting the cover material with shovels is not
 
a problem even for sizeable areas.
 

Setting the aggregate by hand-tamoing is normal for patches, or
 
by rolling with truck tires for slightly larger areas. These methods
 
are tedious for overlays, but often prefurable to moving a roller
 
long distances between separated work sites.
 

(3) Periodic seal coating: 
The only satisfactory way of doing full-width sealing for long
 

distances is by the use of an asphalt dicstributor truck and a
 
mechanical aggregate spreader. The work is moderately e .pensive and
 
unless good results are assured the expense is wasted or, worse, can 
result in streaked or bleeding pavement surfaces. Rolling is 
necessary immediately after the cover material is spread. 
Fower-brooriri rg is o-ften need(ed as pr eparation. Eecaue sseal ing is 
only done a. interval . of several years 1t will be better for the 
governorates, with tri:ir limited paved nettorks, to contract this 
work rather than own the special equipment. Alternatives would be to 
have sealin done by RDA, if feasiblie, or for two or more 
governora Lcs to share the coot and usLt of a distributor truck. 
Self-propelled chip spreader-; are probably not warranted cven for a 
regional t..cri: aroup. [he push-bo': type which attaches to a dump truck 
should be satisfactory. 

(4) 	Shoulder grading: 
Thi. applies only to unpaved shoulders along paved travelways-. 

The Pqui 'Drnnt needed consists of a grader., a water truck in, some 
ci rcurnstarc'i-;, a snrol! duM0 truck (5rin,)to haul inakr-Unp material if 
rC juired, an-d a rcil r, at ti . .o :,, " , thr .­ ader ti r wi l 
give adc.C...P ti or, at the pavcment edge, where it iv most 
nL,cessar y. 

(5) 	 Centur iniri stri p er: 
Hard pa-± rj _,ti ory ornot s of more than a fewro 1rnatho 

in.ut;rs . vwido vari Cty of cpu-::, l machinZs areC cnF o:.tr ' d for this 
wor 'V, oH a]. 1 C-i-:eu CL, 0: .I c L r .,Lc-1 , or ar rangi rg t hc work wi t h 
R'I'.',or . rLqe crc. or-up) n - orn -. i_ ma.' Le tlh-, bost choi cs;. 
Other-w.iso, acquLici t.icr; shoaUl bcih!ini t -cl to the al k-bc,hind types:, of 
strapi no ;--chine the m.llest 	 sc-If--pow.red LiIJt!V.,, or .- cr,.! ci ,pie£ 
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b. Embankment maintenance:
 

As mentioned, slope repairs or rural highways are often done with 
dozers, but that is probably not a feasible method in the intensely farmed 
areas of Egypt. Working the slopes from the top will involve hand labor, 
with a dump truck for bringing in new slope material. For siall areas this 
material can be placed and ltampcd h hand. In larger amounts (severalm3) 
compactic.n will be faster and better if done with a vibrating--plate 
tamper. Various models and sizes are available. They are hard to hold on 
slopes, but rope slings can be used. 

If plate tampers are a part of oovernorate equipment, they are also 
very useful for compacting asphalt patches, setting seal coat cover 
materials on small areas, and so on. Gasoline-engined tampers, or "jumping 
jack" compactors, also have their uses, especially for tamping back-fill 
in holes and trenches. 

When slopes are held with mortared stone facings or retaining walls,
 
their repair may involve the use of powered mortar or cement mixers.
 

c. Drainage upkeep:
 

This is almost -entirely hand work, shoveling out silt deprsits or 
replacing lost materials arolund hcadwalls, etc. Once again, repairing 
masonry or concrete facilities may , if there are large quanti ties of 
work, be made uesier by using mortar and cement mixers. 

d. Pridges and other structures: 

The decks of concrete strLuctCrc~s cometiimes develop spalls, or suffer 
damaqe to curbiings, ard need to be repaired with concrete. More 
freqiu_:ritly, si-iiar work is nc-edc-d around piers and abutments. Damage to 
metal railingC,; is common, roqu2. ri rir acetylnera torches for straightening or 
removing bent sections, and arc twa,lders for joining new pieces in pl ace. 

e. Signs in oeneral: 

All classes of road require at least sore sicIns. Tile mainLcnance o 
these involv s cleaning, strai,_bIeni-ing and repainting sign faces (and 
pcsts-), and r;pccing thr'se whc . :, es-"y. For tio governorates, thi s 

will LI-Lual1y be hand labor. Over for ba:king on reflective facings and 
le tters right he justified for - a -.;r upings of gjov rnr.rates. 

f. Gradiro gravel and earth roads: 

This is work for graedur7,aaicittl d when necessary by water 
trucks, dump tEcs lors, and rollers. The nature of the work is 

obvious, as is the equipment needeld. 
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g. 	General listing of equipment:
 

The basic tools of road maintenance are the grade,-, dumnp truck, 
rubber-tired loader and steel-drum roller. They are used for shaping 
surfaces, for loading, hauling, laying out and compacting materials, for 
mixing combinations of materials, and for special jobs in paving 
maintenance. Loaders of the I m3. to 3 m3 si ze are a constant necessity. It 
is 	 true that most cold loose materials can be loaded by hand, but the 
resulting delayt_. to work crc:-ws are often intolerable. Only a limited 
number of men with shovels can work around a truck bed, and this 
determines loading time. 

In the second rank of essential equipment are pickups, water trucks, 
agricultural, tractors with attachments, and the large flatbed truck. or 
truck-tractor with trailer -For moving other equipment to distant work 
sites, or to haul disabled machines to repair shops. Crawler tractors are 
needed in pit operations and for other purposes. 

Fourth in normal use can be listed the small machines such as welders, 
water pLImps, small compactors, cement mixers, and fork, lifts. Behind these 
come special units like pneumatic rollers, asphalt kettles, chip 
spreaders, asphalt distributors, mixing plants, striping machines, and so
 
on.
 

All of the ment aoned equipment, and other types as well, can be found 
in or-dinary maintenance flecets. Most of them are already owned by one or 
more of the goverriorates of interest. It is a matter of fundamental 
concern to keep them serviced and in good operating condition. 

C.EDUIPHENT CARE. 

There are various ways of subdividing the different kinds of 
maintenance needed to keep machines going. one cateoorization is: 

The supply of fuels, lubricants, tires and other consumed items. 
Servicing and adjustment. 
The rep air of components. 
Rebui lding. 

I. 	 Consumed sEupplies: 

(a) Fuels and l.ubri cants have to be availaible for the operat ion of 
mosL C:quiprncr!t, and ,:thcr petrol. eLm products as w--4 1 il 
giasol ine of th. proper cjr ad ,.Cs Lrr0en, 
hydratf i c f luid, and £:.cc ial flui d for brake s>'zte,°s transm. sio. 

specification.-; are Irtant. (ill oF these murt bu lopt frec, from 
coritaminatior mixing and ]o.,. F .pl s E-p-ci a]l1 ha,' to L, utc:red so 
that condens-t ion wer car, bn' removed. 

(b) 	 Tires arc, a rnormal weir iKm. Most mintenanciz orgariz tions will 
keep the CCsLt-.u-sed si en on h-d, and depend on re-c i a] :c .rauLpp Ii 
for the others. Order ing well in advance of need mav be necu:,cary. 
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(c) Wear parts.
 

Graders, loaders, dozers and some other machines have replaceable 
cutting edges, and often corner bits as well. The most used itens 
should be kept in stock; grader edges wear rapidly in some Cond tions 
and, ii not replaced in time, The wear will continue into the 
moldboard itself , removing the support for the replaceabile edge and 
finally requiring an entire new moldboard, at high cost. 

(d) 	 Naturally, there are other items which are also consumed, e.g.
 
brake linings, but most are considered under other kinds of equipment
 
maintenance
 

2. 	Service and adjustment:
 

This includes the changing of oils, transmission fluids, etc.,and
 
especially the servicing or replacement o4 filter elements intended to
 
remove contaminants from fluids, dust and sand from air intake systems,
 
and abrasive particles caused by metal wear- in engines. Dry filter
 
elemer.ts are sometir.ieos epensivp and thcre are numerous types and sizes 
which have to be stocked, but attention to this according to fixed 
schedules is critical. 

Adj_,Etments can usually bz done with hand tools, though some of the 
tools may be special. Items requiring adjustment include clutch and brake 
clearances, steering, throttle linkages, hydraulic pressures and many 
others.
 

Z. 	 Rep, ir of components: 

In the m,;,chinEs of an ordinary maintenance fleet there are literaly 
thousands of parts which can wear out, break, or become damaged. It is 
this cateCgory which Occupies most of the time of mechanics. Engines, drive 
trains, frames, elP-trlcal, hydraulic. water and air systems all wear, 
fail and rupture. For a mixc-d f1leet of equip.ent, there are hundreds of 
thousands of specially' desigqred and fabricated partLs which have to be in a 
stock bin somewherec, if the ,achi nes are to work C.ut their usef Ll liiveS. 
Thi s is a hLe probLi)ts , -one wh ch, e': i evern in davalopcd countri s herc 
etqL ip m, t is marui r'ztjr.: d. Thc -robl r sp]y h tro, be accopt'ed. F'a,-ts 
arc- norma1 1. lel d at thr ee or f,:r f, levels, po of offfcrent thr- nt usc 
thi- miachi -fIic; ld o-ff i cs CSOf C~ fab:- i cttr or thi r sal OE:~ 
rcpr- ertn i- , 'cs , and huri, -:-ard t.J ! ,alI ar-eo;iC]LESCS 0 thE ,nuT- a ctuLrer1S 

can I , .. ­wh ch -. dr.aw from the r ica.ors LJ+ sL,5- - s mlie . TIe,-,e 
-gFrr,. vt 	 '.' i te s:-arrangennt. IEr well fcr h ch star i zFl s as: 

wheel. s,. and for -- r ,c'inc,- in wid . Lven bearing 
as :_,.blieT. 1,, t hei r great va- 'y, e-.rr. r.ad by a 1 mit d r b r c,nb 
ccmpanies and bu it dr7' r pE.O ant a ri act Theinto Fi e-f Ot ald -- of i Ie-.. 
Si f iicu 1t y 1 ± . "n e T. Ci.-co,,pa C L. C0s.,C U-pctI,'1. ,....... 
anc: i 11 ary d r ves arid s,MPEs a variety heavy 

rnoh spic 	 iikc, c: -I.I-,i , . 
controls, and grc,:at of 

sub-assembi ics-s anc small spc-i: al parts. 
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A common practice hts been to import, with each rachine, spare parts 
amounting 	 to 20%. or 25/% of the machine cost. This has been helpful, but 
not genera:I v sAtisfactory. It resLu])ts, universally, in parts being lost 
while waitir;g for use tsometimea years), and in warehouses fLu1l of dead 
parts whAch must be stored, carried on books or lists for lonq peri ids, 
and finally disposed of when they have no resale value. A better s% itemn 
would be to hold a major part of the funds for the purchcLe of suec fic 
parts when needed. It is recognized that there would be serious 
complexities in such a system, likE holding the flUngs Unm.\ed for long 
periods and in arranging for customs clearances when the parts are needed. 

Eq'.tipm.)-nt 	 managers and mechanics often long for the days when machines 
were simpler and, as an example, a gear-type transmissioni0 Could be taken 
apart in almost any shop, inspected, and re-a,ssenmbleo with a coup ie of new 
gears or perhaps only some standard bearings or 1athe-'urned. bushings. 
Maintenance of equipment was certainly vasier when the machines were less 
comrjleX but, in fact, the growth in complexity has almost always made the 
machines more uI eful in their work. The incrcase in work efficiency of 
instant-shif c torque co.verter transmissei ons over Cld manual gear bories is 
astounding when vi ewed in Duerations. Hydraulic systems haVe 
revolutionized graders, poasr shovels and other machines, and have led to 
the development of highl y useful equipment which didn't exist before. 

The repair of components is the key to eq!uipnent ffaintenance, and 
spare parts are the key to repair. 01 course, machines also consist of 
frames, mountings, and simole shafts and housings which can be welded, 
straightencd, or modified by mechanics with ordinary facilities. 
Increasingly, however, succe_-sful repair depends on tne use of specific 
spare part-- from the manufaoctur-er. "Rerove and] Repla0e" used to be a 
derogato;y term among mechar-ics but, more and more, repair conci sts of 
replacci ng 	 sealed punos1 regul tc-rs, ,ultipie valve blocks, and largo or 
smiall assemblies which must bf. either discarded be-ause of any internal 
defect, or sent to spcci al shops with tools and faci 1 i ti c for working
with close toleran.:-s, high pressuxres: exotic welding and other uncommo.n 
techniqu:s, pLu-; rMans for riQorous testing before an assemibly is r-eturned 
f rr LISe. 

4. Rebuildino: 

It ha always br:-.n trUe that the grnerl renepwal of whole ma-kchine'-c or 
major sub---_--rts .s -a rnttcr for lar.-- .. o.. Thic is 
enganir o ru,!uL Gri r.ding .. i n -siz-d ine er1jinec.asolisI d. n C..S mi dcli 

f field h . -br no *forthe cvilindc-t of E,UC.'h oC171CrF,s iS 
no hi . -robh am, i nd. no .:co:- . . n hr r. t-e- ni- _ ] y i ,dn the 
re'buildincj of large dike engi ne,_. is or',' in on --,.ps with[... 	 wa 
the ri ght 	 -i lit t. . The sae Z.ss tr u Tot crawir trI, , c-}racfr roles, 

,-n r o,-:. wo1e eucrem,, c a to reboi Idand ot h oI rts OV,. ao h It is o-fte;, 
cqui r flCv u7lU U t' have. therather than . 'ILi bEt t iy U:-t, y n.ce;sa:yCo 

work dorc h.;' central shops at state or national level, o: by a c,ommercial 
ervioE of a -nano-HACtirer. 
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D. ASSIGNMENT OF EDUIPMENT CARE: 

Fuels, lubricants and other consumed supplies: 

It is obvious that fuEling EQUipment and adding mal.e-up lubricF its 
should b, inder the control of the entity which USes the equipment. Even 
if commercial outlets are the sCL;rce of some fuels and other sLppli !; 
there must be administrative arrangements through which they can be bought 
without delays. Tires of small and medium size should be stocked and 
changed when necessary by the operating 'agency, although mounting large 
tires, as on loaders and graders, may heve to bo done by others. The using 
agency should have grader cuttiric edges and the necessary plow bolts on 
hand, plus some other wear parts, and replace them in their own yards; when 
possible. 

2. Ser',ice and adjustment: 

This should also be in the hands of the operating agency, since it is 
an almost daily requirement. Minimum stocks of filter elements should be 
on h.ind. Mechanics have tc be available, with the hand tools necessary, 
for iiormal, frequent adjustmentE. Equipment operators need to have a few 
b.:S c tools, plus greas.e guns for any daily lubrication which is needed at 
the sites of work.
 

3. Repair of components: 

It is desirable to have the highest feasible repair capability under 
the control of the operating agency. Here it is necessary to compromise 
with reaity, because the costs of having miehanics, parts, shops and 
tools constantly available is high. The provision of repair facilities has 
to be adjusted to the numbers of equipmert uLits Z.Md the iriportarice of the 
work they do. Nevertheless, all mrods.ern equipment is ex:pensive, and down 
time means that no ben--it as bei rq obtair Cd fm the investment. 
Furthermore. the machine,.s often wor'P in teams (Ooad, haul and place) and 
one unit out of service c;,ay stc, all the rest. Consi dcrabl e effort and 
expense isjustified to insure tat equipM,-ent is repaired early and put 
back in use. If good repair services car, riot he pruvi ded at the primary 
(operating) I evel , it is to be hopec that skills, parts and au i Ii ary 

needs wijl1 be iwithin reach wlhe' ,,,aio- pi c. , c cqui p17Ent ,re c:LtC of 
servi ce. 

4. Rebuildino: 

work be ; to .:hc;s or rIent 
Suppiiers . tevrtheIss: in t he i nterest of economy in owning and usingi 
road mci ntcnan .e e ,- p,,r, t rF I d ir, c F-_.- cev: have to be there 

T'hLs, obvi ously i tos assicr ed centra eup 

-es b c-:c 
som,ewer c ri Lhe cha tp.-.nt repair. 

E . S V ' ' CR AT F<U:: 

PA; a p, :it pr-Gra,7.. I ...... d t- .f:" nj. ,-, -ork certers in thee four 
gov'.rncrato. Cf int.r-'-,w . .ac ,_ initi , facilities for the 
ma nternar,cc, of road eqUi-ent. water SUfply system, and other 
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infrastructure. This pa'er has discussed the kinds of equipment normal ly 
used in partially mechanized road conservation, and the care of such road 
equipment. It remains to consider the physical and technical requirements 
of governorate work centers, related only to the road maintenance
 
equipment.
 

1. Space and Other Physical Needs. 

a. A first consideration is location and access. Naturally, it is
 
desirable to have the operating equipment parked at or near the
 
administrative center which shcedules the actual work of the men and
 
equipment. This managerial access should be as good as possible,. tut it
 
is often impossible to provide enough space near general government 
offices. A reasonable alternative is good telephone service and an 
acceptably short driving distance for written messages, signed documents, 
and so on. Work centers should be on principal paved roads,, and 
preferably somewhere near the centroid of the road system to be 
maintained, or at least well-connected to all parts of it. The direct 
entrance to the work center site, from the public road or street, must be 
reasonably level and wide enough so that graders and other long or towed 
vehicles can turn in without serious traffic conflicts. Walls or fences 
on the front line of the site should be beyond the radius of such turns, 
and the gate opening wide enough for large vehicles or loads. Steep grapes 
up on to the public street or road shoud be avoided, and sight distances 
left and right must be good enough so that heavy equipment leaving the 
yard can enter traffic without danger. 

b. Total Size.
 

A() o!bvious need within the site, facing the entrance, is room for the 
largest vehicles or cominations to tu,-n around, either in one movement 
or, if necessary , by maneuver. On the periphery of this turnirng space 
should be fuel stora:ge or pumps which can be reached by all vehicle,. The 
mechanic's work ares snoul d zilso be accessible to equipment. In addition, 
the requirements for e-:tra space inzl ude: 

-
a. F'ar .in fr; all equipment likely to be in the yard at One time. 
b. Storage { o, stockpiles o- mainte:nance materials (gravel. asphalt,
 
lumber. CuLvert pipe, etc.)
 
c.. Ef-closcd storage for high-value items like spare parts, tires and
 
batter-ies.
 

d. Spats f4.r a anair-,mum amount ,f d) ,bieC equl.nment. 
e. Space for cleaning largo machines, regularly and prior- to major 
repair, at leest by hosing and scrLbbing. This area s ldrai-n .ay 
from other work space. 

The mini,um size to provide for all of these uses is probably 8,OC0 to 
!0,000 sU: Or LQetero.ccntcr ties -for otherWork rE.ponsibili 
infrastructure might add to the space needs. Room for future expansion
 
should be obtained if possible.
 



APPENDIX A
 

Equipment Lists 
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Menoufeya Governorate
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c. Other Physical requirements. 

Telephone service was mentioned as a part of access considerations. 
Electricity is also essential, pilIs potable water, and bul:k water fo:r 
several LLSeS. 

2. Technical requirements: 

If the resources provided to the governorate work centers are intended 
only for fuLeCing, oil changes, filter changes and mechanical adjustments, 
then hand tools and simple facilities will be sufficient for most 
circumstances. On the other hand, in the very broad range of activi.ties 
called for under component repair, there is an almost unlimited list of 
tools, shbp equipment and fcilities which might be needed. They are 
listed in some detail below without any implication that they should all 
be aquired by the governorates, now or il the future, or that they 
constitute a rcommerided list for shops at any level. It should be noted, 
however, that if modern road maintenance equipment, such as that now owned 
by the governorates, is to be kepjt in goed working order, then most of the 
items discussed below will have to exist, somewhere, at least in primitive 
form. 
1. 	 Covered work space, lighted, and with provision for portble work 

lights.
 
2. 	 Strong, smooth, hard floods in at least part of the work space. 
3. 	 Access openings and ceilings high enough for grader cabs and raised 

dump beds. 
4. 	 Strong, metal-surfaced work tables and some work stand5.
 
5. 	 A means for lifting engines and other heavy components out of 

mazchines. This can be simple "A" frF5.me. and chain blocks. 
6. 	 Dol lies on which trancmi ssi ons, be! 1 hIousi ngs and other heavy items 

can be lowered and rolled o t from under vehicles. 
7. 	 Heavy hydraulic jacks for liftingincluding rolling jacks for 

positioninq tranlsmi ssi ons, etc. 
8. 	 Some provision for cleaning parts. 
9. 	 Hand tools, in grent variety. 
10. 	Shop tools, including dril press, arinder, hydraulic press, vises, 

bearing pullers, tcrque vjrertch, and on arid on. 
1i. Acetylene heating and CuttinI tcrches. 
12. 	Electric a-c Wel diTC eouipmk-nt. 
1. ~Brake drum lathe. 
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List of Equipment
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APPENDIX B
 

Organization Charts
 

af Governorates
 

MenoLufeya Governorate'
 

Sharkeya Governorate
 

Directorate Chart for Menoufeya Governorate
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ORGANIZATION CHART FOR SHARKEYA GOVERNORATE
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DIRECTORATE CHART FOR MONOUFEYA COVERNORHATF. 
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APPENDIX. C
 

List of Persons Contected
 

Dena Governorate
 

Assuit Governorate
 

Menoufeya Governorate
 

Sharkeya Governorate
 



QENA GOVERNORATE
 

Major General/Abdel Moneim Awad 	 Secretary Genera.
 

Mr. Yehia Mohamed El Khatib 	 Deputy Director
 
Planning Dept.
 

Eng./Nabil El Hefny Mahmoud 	 Assistant Business
 
Manager Housing.
 
Department
 

Director of Road
Mr. Makram Farid 

Department
 

Mr. Abdel Monaim Ibrahim 	 Director of Mech.
 
Fleet Qena City
 
and Markaz
 

Kheir Adib Salib 	 Store Keeper-
Mr. Abuel 

Road Dept.
 

Mr. El Sharkawy Dardir Ahmed 	 Deputy Director-

Main Govt.Stores
 

Mr. Abde! Sabour Awadallah 	 City Chief Ous
 
City and Markaz
 

Deputy Director
Mr. Shoukry Habib 

Mechanical Fleet
 
Qus City and
 
Markaz
 

Fire Dept.Director
Major Gamal 
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ASSUIT GOVERNORATE
 

Mr. Sami Khodeir Governor 

Mr. Fekry El Far Secretar' General 

Mr. Salah Abdel Hafez Assit. Sec. General 

Mr. Farouk Nassif Wahby Director of Budget­
ing Dept. 

Eng. Mourad Fares Director of Road 
Dept. 

Eng. Yosry Director of Water 
Dept. 

Eng. Youssef Water Dept. 
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MENOUFEYA GOVERNORATE
 

Mr. Hamdy El Hakim 


Mr. Yaseen Salem Abdel Hafez 


Mr. Talaat El DeSouky 

Mr. Kamal Mmhamed Badawy 


Eng. Mohamed Tahoun 


Eng. Mohamed Sabry 


Eng. Mohamed Morsy 


Eng. Abdel Fattah Salem 


Eng. Sobhy Hassouna 


Eng. Ade. Aly El Shenawy 


Eng. Yehia 


Eng. Ibrahim El Beheary 


Eng. Mohamed Abdel Halim 


Eng. Mohamed El Ghrabawy 


!r Mohamed Gabaliah 


Mr. Sobhy Sorskok Youse+ 


Mr. Fathy Zedan 


The Governor
 

Sec. General
 

Assist. Sec. Gen ral 

Governor's Office
 
Director
 

Director of HoUsing
 
Dept.
 

Eng. *of. Housing
 
Dept.
 

Eng. of Housing
 
Dept.
 

Director of Road
 
Dept.
 

Deputy of Road
 
Dept.
 

Mechnical Eng.
 

Director of Maint.
 
Center for Water
 
Plant
 

Garage
 

Garage
 

Garage
 

Direct. of Develop.
 
Dept.
 

Director of Plann.
 
Dept.
 

Director of Budget
 
Dept.
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Mr. Mena Zaki Director of 
Financing anc 
Management Road 

Dept. 

Mr. Abdel Moneim Sakrr Store Keeper i - the 
Governorate 
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SHAREKEYA GOVERNORATE 

Gen./Mohamed Amin Metkees The Governor 

Gen./Mohamed Ibrahim El. Tokhy Sec.General 

Eng./Henry Fahmy 

Eng./Galal El Halawany 

Deputy of Housing 

Dept. 

Housing Dept. 

Eng./Ahmed Kamel Direct.of Public 
Utilities 

Eng./Mohamed Samy El Basha Direct.of Public 

Affairs 

Mr. Mohamed Lasheen Director quarry 

Projects 

Eng. Mohamed Samy Road Dept. 

Maintenance 

Mr. Ibrahim Hassan Direct.of 
Translation Dept 

Mrs Farida Mohamed Translator 

Dr. 

Mr. 

Sayed Sayed Ahmed 

Mohamed Said El Azezy 

Direct. in 

Faculty of Eng. 

Basic Services 
Project Respon. 

Mr. Ezzat Tantawy Direct. of Devel. 

in Dyarhb Negm 

Mr. Ahmed Bedier Chief of Local 
Unit at El Asayed 

Mr. Metwally Ibrahim Chief of Local 

Unit at Saft 
Zoreek 

Mr. Boreay Mohamed Direct. of Finance 
at the Governorate 

Mr. Mounir MansOur Purchasing and 

Market. Dept. 

Mr. Mohamed Rashad Village Develop. 
Director 
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APPENDIX D
 

Sketch Maps of Governorates
 

Sharkeya Governorate 

Assuit Governorate 

Menoufeya Governorate 

Oena Governorate 
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APPENDIX E
 

Sketch Map of Egypt
 

Showing Governorates
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