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Keeping the governorates fleet of vehicles and constrution
equipment
the

in good repair and available for waork is critical to

support of the infrastructure and essential public services.
This study

has examined thz many facits of establishing a wviable

maintenance system to optomize the availahility of vehicles and
~equipment and protect the large investment in such equipment. In

esence,

=

"Blueprint" for making major improvements to wvehicle

and equipment maintenance is presented. Very briefly summarized,
the actions detailed are: '

Remove all obsclete, non-repairable and inoperable
vehicles and equipment as well as parts and components
fo- such vehicles and equipment from garages and
workshops. '
Improve facilities and working conditions at garages
and workshcps. .

Improve the Ssupply 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 needzad.

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 he usad on a
recurrent basis. Depend on the Egyptian representative
for supply of celdom needed parts.

High level governorate personnel demonstrate an
interest in wvehicle and equipment wutilization by
visiting garages and work site<.

Appoint a Maintenance Coordinatsr in each govarnorate
to assure that vehicles and equipment are properly

maintained at  both the garage level and in the
Mainternance Canters, -
Formulate & continuing training oprogram <for all

personnel responsible for cperating, maintaining, and
overseeing the use of vehicles and equipment.

Establish Maintenance Centers in the governorates,
managsd and operated by well guali<fied private sector
compani=2s to parfarm Level Il maintenance of vehicles
and equipment.

Establish central =stores in each Maintenance Center to
receive, ztora and issue spare parts to both the
Maintenance Centsr and garagec

Contract with Egvptian representati.as af vehicle and

equipment in manufacturers for major repair and rebuild
of vehicle, esquipment and ma;or CoTnpanEnts. Contract
shouwld, te on an asrrual basis and 22 spoclizable for all
govarnarates.

Developrant of availapdle maimtznance program for wells
and  Sumcs  reguires detail siady 5P curicent needs  oand

£
ressurces.



The financial and cconomic evaluation of the Maintenance
Centers are based.cn costs that would 5S¢ incurcad for a typizal
center and th2 revenuas that would acclre from its cperation. It
i3 anticigated that the center will return a profit in the third
year of full operations and the governorate will sharz in the
profits.

The Finaﬁcial data obtained from the four governorates
included in the study were chiefly the 1984/35 and 1985/35

budge.s for the BAR II funds. As budgets do not necessarily
reflect expernditures, it is rather difficult to determine the
expenditurss S the variocus departments and activities of the
governorates. Fram these budgets plus other sources of

in{ormation it was possible to develop sufficient data to present
financial and ecanomic analysis.

From a financial point of view it appears that the
efficient operation af the Mainterarnce Certer will eliminate the
estimated short fall in maintenence funds. This is based on the
following assumptions:

. The centers will be managed and oparated by a private sector
company.

. The 1aproved maintanance practices will not only reduce the
time that equipment is down, it will also add to the usaful
life.

. GBoverncrates and local units will be axpected to pay the
same rates &as the private sector does.

tad that 1n the first year of cperaticn, 80% of

the oSoeraticral time of the cantars will be expanded on the
govarnocrate {fleet with only 20% avsailable to the private
. sectar. .
. Bv thes third yesar of operaticn, it i5 estimated that 40% of
the time would Se availacle for the grivate sector.
=

t3s resulting from thz cperation of the center will

civ.ced cetween the goverrnorate and the private sector

bacec cn a mutually agreseable formula.

. It is anticipated that the governcrate share of net profits
will be used to reduce or eliminate the shortfall in the
maintenarce fund.

10
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SUMMARY-FOAD MAINTENANCE

Four specific governcrates in different agricultural areas
of Egypt were examined regarding their local road systems. The
total lengths of road by surface tvpe (paved and unpaved) are
taken from published sources. They are described from limited
field observations, and further classifiad as asphaltic-concrete
paved, gravel, or sands/clay surfacead. Required maintenance
activities for each type are discussed, and an assessment made of
average maintenance quantities (patching rates, grading
frequencies, etc.) and probable annual maintenance costs per
kilameter. :

This section briefly cornsiders the relationships between
vehicles, road surfaces, and types of maintenance, concluding
that labor-intensive methods would nct be satisfactory in  Egypt
and that the governorates now ocwn most of the equipmnent varieties
needed for mechanized maintenance. Wark methods are discussed,
and identification made of the equipment types which are narmally
involved.

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 attenticn to
mechanical regair, where the degree of invalvement of the
governorates will te a critical guastiaon.

The space reguwirements for proposed work centers, or
maintenancs yards, in governorates are sssessed 1n general terms
but relatad only to road maintenance equiorsznt. Other physical
neess, s3uih &3 uiilitizs and storage, are menticned. Fimally, the
tachntizal rnez2ds for suach work centers are examined, touching on
wOrk space characteristics and basic shop equipment, but not
including persaonnel aor training reguirements.

Some gereral obsarvations and conclusions are as follows:
. Lack of rein and Egypt’'s generally favorable s0il and
topsgraphy conditicns result in less road Maintenance
Requirements than normally reguired in mast countries.

. Inspite of this, however, =ven minimally acceptabla road
smaintenance 1s not generally being preformed, nor equipment
utilized in proper fasnion.

. Lack of maintenance, particularly not patching pctholes,
allowing shoulder arcsion and not brushing bachk areas of
limited visibility is rzsulting in Righ =concaic cost to

commercial commodity movements and in unnecessary accidents
and loss of life to both commsrcial anc passerger traffic.

. The road mainteanan
complete system
targzts of performanc

em, as presantly practiced, neads a
turing to mezt minimal acceptable
d economic etficiency.
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SECTION I

The establishment of maintenance cantaers in the
Governorates is a highly desirable and important step towards the
decentralization of governmental activity. It is not, however,
& development that can be accomplished cvernight. If it is a
najority ocinion that the task must be spread aver several years
(five perhaps) then it would seem reasonable ta believe that the
establishment of the centers would be successful. It should not
be expected that such an accumplishment is without serious but
not insurmountable obstacles. In essence one m st learn to walk
before one starts tao 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 up 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 allaws 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 1, 2, 3. The second pragram would
include vyears 2,3,4 with projects unfinished in the first year
moved 1nto year 2 and years 2 and 4 adjusted accordingly. Thus

there would always be a current three-year praogram and the
attainment of goals can be ass=zssed more easily.
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 an inspection
and review by middle and upper management. An overly complex

reporting and evaluatiocn system would he self-defeating.

The ability of the Goverrorates tc finance the operation of
the centers is the hkey determinate of the prcogram success. It is
axiomatic that the ccsration must be technically scund, well
manageg, and highly efficient. If the private sector 1i1s to
manage the center, 1t i3 well understnod that it will be
interasted 1n the bottom line i.e. profits.lf some cof the profits

adhere to the Governorsate, all well and good. If the governcrate
receilvaes no profit but iz not assessed for support of the center,
it’'s gain will much more efficient cperating fleet cf

be
equipment and a resulting decra2ase i1n the costs of spare parts.
The availability of sguipment due to limiting the down time plus
extending eguipment ssrvice life and the accompanying reduction
in capital investment are all measurable and tangible economic
gains.
A. Technical Inzpescticn of Vehicles, Construction Eguipment,



~A. Technical Inspection of Vehicles, Construction Equipmenf,

Garages and workshops visited wera unifarmily crcwded with

itnoperable vehicles and constructiaon equipmant as well as
obsolete and wused parts and components. In many cases the
facility was so pached with such items as ta mabke any effort at
maintenance difficult if not impossible. The disorder caused by
the garages and workshops retaining such 1tems extended to the
supply and <pare parts storage. ‘Spare parts and supplies

required to meet current needs were mived with used items and
items that had abviously been in storage for a considerable
periaod of time.

A .successful maintenance program must 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 governor ates, such inoperable, obsoclete and
damaged vehicles, equipment and materials must be removed from
the garages and workshaops. To accomplish this step a Technical
Inspection Team can be formed in the Governorate. The Team
should 1nclude engineers comnetent to evaluate vehicle and
construction equipment repair requairements and Aersonnel familiar
with Egyptian Law and procedures faor disposal of government
progerty. The team will inspect each vehicle and piece of
equipmant and classify it into such categaries as servicable,
repairahle, not economically repairable, obsolete, or salvage.
Farts and comporents can be inspected and classified in a similar
manner. All vehicles, equipment, parts and camponents classified
as not econcmically repairakble, obsolete or salvage should be
moved to a central holding area away from the garages and
workzhcps and subsequently sold in accordance with Egyptian law
ard procedures. .

B. Garagss and Workshops

In 2ach of the four governcrates several garages and
workshops & the governorate, markaz and villages level ware
visited., GScme findings are common to all sites visited.

Garagss for fire fighting equupment (fi-e stations) are in
gcod condition, well maintaired and almost 1ree of inoperatle
vehicles and equicmenrt. They have & spare parts rocom
with a .ariety of parts on hand. Equipment 1is clean and appears
well maintai1nszd.

Garages and workshops far water departments at the
governorate level are generally adequate in size and have

-r
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workshops wich machine tools, i.e. lathes, drill presses,
welders, etc. Stockage of pumps, casing, well points and ather
components appears adequate, While parts rcomc were usually
small, crowcaed arnd with improvized bins and shelving, the spare
parts on thand appeared representative of their no2eds. Water
Departmant workshops at the wmarkaz level had saome machine tools
but few if any zpare parte. Water points at the village lavel
had a minimum cf tocls and no spare parts. The markaz workshops
support the villages but gererally depend on the village council
for the purchase of spare parts. The gavernorate Water
Departments do have vehicles, scme with tcols ard 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 Qena and Assuit
Governorateas. FPrevalent caonditions affecting equipment and
vehicle maintenance are:

*# QObsolete and unservicable vehiclez and egquipment are stored
on  the site which is so crowded with such "iunk" that servicable
vehicles and equipment must be parked in the street. The few
sheds that could be used for maintenance or staorage of servicable
equipmant were usually taken up with uncservicable equipment and
discarded components and parts. In one cace 1t was aobserved that
such unservicable equipment was parked over the lubrication pit
thus precluding it use.

There 1is little or no paving in the garages and no defined
parking areas and drive ways.

* While magst 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 <0 the person doing.the lubrication could
conveniently enter and leave the gpit.

* Covered areas that could be used for servicing equipment
were few or none existant, although some were being constructed
in CQena Governorate.

* MNone of the garages have facilities for washing and
cleaning the vehicles and =quipment.

rd

* Stcrerooms and spare parts rooms are inadequate in size,
and do not have the bins and racks for proper starage. New tires
were observed stored in the open where they are subject to
getericration due *to sun, heat and oleowing sand  and  dust.,
Gaskets that sho.ld be stored flat we-e hung ar  bfent ocut  of
shape. Farts of ihe same type were stored in aifferent rooms,
CONEX containers that had little or no ventialtion were diverted
to storage. Store rcocoms and spare parts racas do not have  a
stock record systen although some of the supply roocms did have a
rudimentary bin card system. Home aof the sparse parts/store rocms
had a&a loccater card system. None of the spare parts rooms had a
spare parts book for the DSF eqguipment. Items stocked were not

15






In two instances specific problems were identified.
* The Road Department inh El Sharkeya Governarate had a road

grader of Eritish 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 braole down on the
return trip to the garage. There was no 1nformation available as

to acticn being taken to have the private sector workshop correct
their defective worlk.

* In the Road department of Assuit Goverrorate ne
transmission of a Caterpiller Grader furnishad under a US,ID
program had been removed and sent to the private sector tor’
repairs. The grader was parled 1n the cpen subject to wind 51own
dust, sand and debris cf the r isert surrouncings. The hoses and
tubes where the transmission had been remaoved were not: capned or.
plugged thus permitting dust and sand to enter tubes and hoses.
It can be anticipaced that when the repaired transmission is
recei'ved it will be ccnnectec without the haoses and tubes heing
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 nrobably
be faulted for an early failure it is just as likely to be the
result of the failure of the Road Department mzchanics to cap or
plug the tubes® and hoses.

- Private sector workshops were visited in =ach 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 workshcp.

* Taols and eguipment are generally limited but some modern
test equipment was cbserved.

* A workshop with exca2llent tools, machkines and equipment
for repair ard rebuild of diesel enginegs was visited in . Assuit
Governorate. The workshop had no space or facilities for storage
of constructicn eguipment o vehicles. 8aly engines and
components could be haendled by the shop.

* There sre numercus small Shops capable of various levels
of repalr to gasoline and diesel engines, ea2griculture equipment
and” pumps locatea even in the villages. These shops show
considerable resourcefulress and ingenuity in effecting . repdirs
to small engines and eguipmant.

* These small shcops accomplish much of the repairs to
Governorate wv=hicles and eguipment that is perftormed by the

private sector.

- Contact was wmade with Egyptian representativez of American
vehicle and eguipment manufacturers.

17
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+ There was a tool room for special tools and test

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

+ A highly crganized t-aining system was in place. All
employees must undergo an initial training periaod. A1l
technicians and engineers ara in a continulng educaticn  training
program. The .facility includss a training rooa with cut~a-way
engines and compcnents, charts, manufacturers manuals and parts
books and other training aids. The Company conducts training for
outside arganizations.

+. The warehouse (parts rcom) 1is adequate in size with
adequate bins, shelves and racks for the proper storage of parts
and materials. There is a well organized supsly management
system in operation. A staock record card used by the company is

shown . in Fig 3 & ZA. The stock record card could be wused in
conjunction with a bin cart as used in Central Supply of
Menoufeya Governorate, see Fig 4 % 4a.

+ While Mr. Hessein was not questioned as toc his companies
interest in managing and operating Maintenance Centers for the
Governorates, the company is certainly a candidates for such a -
function.

D.Spare Parts Furnished With Equipmeni:

Equipment furnished to the Governorates included a load of
spare parts to be shipped with the equipment or to arrive shortly
after the equipment is delivered. The spare parts furnished in
general were those that were recommended by the equipment
manufacturer. Tn came instances there are large numbers of items

7/

that may not be used for several years, if ever.

Future parts orders should not include such items as
cylender‘ keads, crankshafts, injection pumss, transmissions,
axles, chort blccks, complete engines and major body components;
these parts orders should be limited to those fast moving i1tems
that would be utilized in the 1st or ~nd levels or praventative
maintenancea. tams such as oil and air filter, belts, noses,
points, spark plugs, gaskets, lamps and bulbs, etc. should be
included in the initial order of parts.

rd

The lccal dealer or manufacturers reprecentative recelves &
commissicn on =2ach unit that is delivered 1 country. This
commission 1is paid to relp defray the cost of maintaining &
sarvice facility and spare parts inventory in country. The local
reoresantative should be reguired to maintain a supply of maljor
componeants and parts neeu=d for rebuild of engines,
transmissions, final drives, track frames, etc. This should be
spelled cut in the purchase contract.

Fgyptian representatives of American equipment marmufacturers

have stated in meeting with USAID and TA contractor personnel
that they would be willing to work with persons preparing

20



procurement documents in determining the spare parts to be
furnished as part of the equipment order.

N\

Arny parts list suppliad by the manufacturer or the local
representative should be scrutiniz=d very tharoughly to - make
certain it does not include large quantities of slow moving items
taking up space in the manufacturer supply facility.
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Serial Na. Part MNo. Part Name Location Average Stock:
. Min:
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Local Unit.
Shebin E1 Kom City and Markaz.

Storage Department.

Part No.
Part Name:
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In Date Out Date
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Tie.4

24




Nl s
¢ 5 Sl
SREIFRY

asall V’J.

T o L R O R LRI e ol o S AL S et Ll O sreore 0-—1:-“4” r\d‘

e Lo

«Z)L. u_,.a..n '&JU - JJ‘_,H

BIN CARD

Fig 4 A








mailto:to.,@.SStre







Chechk breaks., service and parving. Adjust if
necessary or heve repairs made by the
Maintenance Center.

- During Cperations:
Ee alert for anything that i< not nurmal. fArything noticed

should be reported to the gar.)s supervisor so ropairs  can  be

made

and breakdowns eliminated. In caz2 therc is a loss of oil

pressure, immediate shutdown of the engine should be made until
the cause is determine and corrective action taken.

-

& 3

b

After Operating:

#* Clean the wvehicle of dust, mud and trash.

¥ Lubricate the vehicle in  accordance with the
echedule recommendad by the vehicle manufacturer.

* Change o0il and filters in accardance with the

. schedule recommanded by the vehicle manufacturer.

* Clean or change tho air filter In cccordance with
the schedul e recommended by the vehicle

marufacturer.

Construction Equipment: General and specific preventive
maintenance and operator Maintenance will vary cons iderably
for each piece of eguipment. Manufacturer ‘s operator ‘s and
waintenance manuals should be used in  preparing level I
procedures for each plece of equipment.

Orgdn atlonJ Staf‘inq dnd Training:

Garages and mork Oga for the governcrates, marakez and
villages have varing types and nurhers of vehicles and
equipment. The apecific organization and staffing would
have to be based or the fleet and equipment size and
composition and cuch determination is not within the scope
of this study. The staff for the garages should include the
followine repair specialists

- Mechanical (Diesel)
- Mechan.cal (Gascline)
- Battery .
- Tires }
- Electrical
- Lubrication
- Bady work
o
Training
The skill levels of currant repair pzrsonnel wore reported
and Dbﬂ_rved to be low. This is duz to & large degras to
low s2lory levela. The dooparity in wages hoetwaon public
ang private cactor emploveoes will make 1t prtormaly
difficult to recruit and retain highly siilled eaployveses.
Train nq ta improve existing okill lavele s necessary.
Lquipmen cunpliers  and Tonuiacturors will provice short
braining  courses an thalco wgdipment free av charge ov at a
nominal ¥m@. The pessiblility of atranding training  Ccourses
at vocational end industrial schoolz within the governarates
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l1tem

lnvidual Mechanics Teols weat
“imalar to Snap-on CAT- D49 -Al H0

Tool set tor Ehop Use,meteric,

Similar to Smap-on 7200 ME,Fg. 13 3,200
Total . 11,075

5. Physical Flant:

Exieting physical plant of tho garages vary widely, even’

within .the same .governorata. fs noted prreviously, some
construction 1is in progress ‘' the Rcoad Department garages in
Qena and Azsuit Gavernor ates. Some improvements. in
garages 1g nacezzary to  atrcomotdate the tooleo and equipment
recommended above. Improvonents to the physical plant should be
a condition for the SAlID to provide the tocles and equipment
listed a&above. Each garage needs a omzall parts starage and tool
room. The room chould have the nNecessary shelves, bhins and
racke to stere spare parte used &t the garage such &s pil
filters, air fi1lterc, hatteries, tires and miscellaneous

supplies. The parts - tocl rooo must be secured.

C. Maintenance Centers:

Ceveral factors will affect the design of the Maintenance
Centers among which are:

A - Fleet size and caomposzition. ’
- Site size and configuration.
- Terrain.
- Buildings and utilities on or adjacent to the site.
~ Future expansion potential.
- Managemnent organlzatlons: governmental, public or

Qilvats.
- Type conzlra
conventional

ri

ted: pre-enginesred buildinge or
terials and design.
I celecting & rangement organizeticn a camparison must be
! - .
made betweern what 15 chser sable 1n the governorate garazex 45 nov

oporeting  and Miinienance CeEnters manoged and sperated by the

private saCctor. Cormcitions  1n GOVEriiorate garages have been
provicusly detailan inothic study ant theo intorest of private
cecctor companiecs stated. To mabe zignificant improvenent 1n

&
maintenance tne crga-izational and manmagement  ekills of the

private coctor  must  be spplied to tho govenorate Malntenance
Centers. in selscting & management crganization. the private
sector offers seve al caovantages.
By being able Lo pE- higher wages, the ckill level of
emplovees Can b set ab thae lowvel necessary 1o perform
the  word Lo e ssboguality =t andard in an efficient and
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Distributer. Remove cap, and check condition of peoints,
inspect all rubber nipples. N

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 lubricete distributor staff. o

Diesel Engine Injectors. Checlk and adjust to manufacturer’'s
recommended pressure, hot and cold. B

After cleaning the rediator core run the engirne to an

operating temperature of 82 C.

+ Check valves and adjust settings to correct intake hot
and eshaust cold.

+ Change oil and replace filter.
+ Replace fuel and water filters.
+ Check alternator and reguiator.
+ Check universal joints.
+ Check motor mounts.
+ Check load pads.
+ Check walking beams.
+ Checl spindle pbins.
+ Check alignment.

e

Eonstruction Eguipment Freventive Maintenance:

Using the manufacturer’'s maintenance manuwal, a preventative
maintenance program must be ectablicshed for each piece of
construction equipment. Tha orogram will vary for each

A T e e L s 3 IR LE S ) . .- — .
SF CRELIDMET T Ar e PRB IR e R TR T S s OF

Diezswl injection cumps a atlic pumpz are to bhe rempved
and sent to & gquaiif: ice center to be caelihrated ard
timed after eacn 1000 howrs  of aperaticn or anrnualy,
L

whichever cocm2s first

3
(98
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~;
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Spare Farts:

Information chbtained from the « zciia and repalrs can be used
indetermining rhe stoch levels of spare parts to be kept
in the Maintenance Center and im the Center Stores.

Maintenance Limitations:

The Maintenance Center is to have the capability to remove
components from vehicles and equipment. The cumponents may
be replaced with new or rebuilt items. The t'iintenance Center
is to rave the capability to remove major components such as
engines, transmissions, final drives and track frames but
such components are to be sent to the manufacturer’s
representative for repairs unless the Maintenance Center
operator -can clearly demonstrate that he has the necessary -
tools, test-esquipment, service manuals and skilled mechanics
as well as spare parts on hand at the Maintenance Center to
satisfactorily and economeceally perform -the wor k.

4. Organization and staffing:
Organization and staffing of the Maintenance Center will
depend entirely on the private sector company managing and
operating the center. It is anticipated that initially the
contractor will eomploy some governorate employees for &
trail period to determine if they have the skills and desire
to work that will contribute to the seccessful operation of
the center. Saome he will retain and some he will discharge.
Based on data obtained at Mantrac it is expected that at
~about the third year of operation the staff of the
Maintenance Center will be approximateﬁy as follows:

Staff Number

Management,Administration and Technical 7

Mechanics

Light Vehicle 8

Heavy Construction Equipment ' 3

/"

Helpers

Light Vehicles 2

Heavy Construction Equipment 3

Wash Area 2

Lubricaticn Area 3

Specialized Skills ]

Tool Keepers 2
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Staft Number

— . ——— o o

Farts Room Keeper 1
Library and Training 1
Janitors or Cleaners S
Guards 2

5. Shop Equipment and Tgols:
For Level II maintenance, as previously described, the
"following shop equipment and tools should be provided.

Item Est. Cost

Arc Welding Equipment,motor generator 4,500
type, 400 amp.

Gas Welding Equipment, 2 stage Similar 450
to Snap-on WE 250,pg. 287

Air Compressor, 2 stage, with minimum 5,000
40 gal. reservoir,10 H.P.,Z phase

Lubrication Equipment,power operated 1,350
Similar to Snap-on YA 915 Maxi Lube

with kits YA 900 Automatic and YA

%01 Heavy Equipment,pg. 281

Hydraulic Jacks and Heavy Lift Equipment 6,025

-~ 10 Ton service Jack Similar to Snap-on
YA 660, pg. 240

- 20 Ton Hydraulic Bottle Jack Similar to
Snap-on YA 233, pg. 240

- 3% Ton Hydraulic Bottle Jack Similar to
Snap-on YA 224, pg. 240

-~ 1 Ton Hydraeulic Transmission Jack Similar
tc Snap-on YA 717, pg.240

—~ 10 Ton Jack Stand Similar to Snap-on YA
s02, Pg. 240 .

-~ 2 Ton Crane/Engine Lifter Similar to
Snap~-on YA 703, pg. 2410

Tire Service Equipment, Light Duty Vehicle 3,780

air operated, with bench grinder, Snap—on
EG 1000 G, pg. 202
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Item Est. Cost
¥
Battery Charger,Similar to Snap on 200
YA 145A, pg. 265 with service toclsz
similar to thase on pg. 268 Snap-on
cataloge
Farts Washirng and Cleaning Unit, 2,220
Similar to Snap-oan PBC-34, pg.Z286
Auto and Heavy Equipment Test Equipment, 1,240
Electric Circuits,Similar to Snap—on
MT 540 D, pg. 331 and Armature Growler
MT 326 €, pg. 2259
High Pressure Washing Equipment, for 1,335
Cleaning equipment prior to servicing
Break Servicinc Equipment, Similar to 5,330
Snap-on YA 281, pg. 270
Master Mechanic Tool Set, both English 18,220
and Metric-Similar to Snap-on 8500 GSH,
pg. 11 and 7300 GMRE, pg. 13
Heavy EkEquipment Tool Set for Mechanics, 680
Similar to Snap-on CAT 2049 AR.
TOTAL . 30,500
Notes: Snap-on numbers are from the 1987 cataloge and are
given for purposes of identification onlv.
11 itemy requiring electric servcie should give

voltage, phase and cycle in specifications.

No large truck or earthmoving sguipmnent tire serwvice
equipment 1s listed. This type work can be bettler
handeled in the private sector.

The Maintenance Coordinator should be provided with a
vehicle for travel to and 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

- approsimately & 105000,

The Maintenance Center <chould have at least one field
service truchk, minimum one ton capacity. The tiruck should
be equiped with locking compartments anc contain mechanic
tocl set (English and Metric), battery service tools,
jacks, electric test meters, luhrication equipment, air
compressoi- and battery chargers. Cost, 1ncluding tools and
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equipment, would he approximately £ 25,000,

- It is desirable that the Maintegnance Center have a truck
tractor and & low bed trailer, J0 ton capazity. The trailer
cshould be equipped with ramps, chaine and hold down binders
in quantities to permit the cperator to fastern down  the

largest and most  complers piece  of eaguipmant needing
transport. The truck tractor showld be of sufficient

ctapacity to tow the trailer with it fully loaded. The truck
tractor should be eguipped with & rear mounted winch to
enable the operator to load a piece of dicabled eguipment.
The truck tractor and low bed trailer will be used to
transport inoperativoe eqguipment to the Maintenance Center
and to move h=zavy equipment between Jjob sites when over the
rocad movement is nmot practical. Approximate cost aof the
truck tractor and low bed is & 70,000.

7. Central Stores:

A building for Central Stores should be provided at each

Maintenance Center. An adeguate bullding exists at the Assuit
site. The Centeral Stares should be approximately 200 m2 with
the storage area sprated from issue. The storage area is to be
equipped with shelving, bins and racks, preferably of a
prefabricated type that can be modified as needs change. The

storeroom needs a clear area wherec cratec, cartons and packeges
can be received and inventoried befaore being placed in  stock.
The storage area should be separated from the issue area by &
counter and records area. The Central Stores must have a good
staock record system and locator system to assure parts can be
identified and made available when needed.
) 7

Cnly parts to meet Level I maintenance needs ehould issued
to the garages. The Central Stores sheould be co-located with the
Maintenance Center so parts are readily availasle to that
operatian. Parts with a recurrent requirement should be issued
to the Maintenance Center baced on = 70 day use expericnce.

The Centeral Stores should be provided on industrial vacuum

cleaner eand & small rough terrairn fork  l1ift. The Industrial
vaccum cleaner will ccst appraaiasately £ 200 and the fork 1ift
approsimately ¥ 10,000,

e

The Maintenance Center gproposed in this study does not

include the cehop =zquipsent, toois and sskilled pereonnel to

disacsemhle and rebulld maior vcomponents  such &5 ENQGLNESD,
tranegmiszion, final drives and track {rames. If +the private
sectaor contractor managing ond cooreating the Maintenance Center
adds the neceszary Lnop cuipment, toonls and gikilled mechanice ot

uoch words could be porformed at  the Center,

his oawn  exsoenses, S ;
Thie study 1 hazed on the presics that  cuch  word will be
performed by the Egvptirarn distrvibataor of  the eguipsent or

componacint to be reoalred.
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Since the kinds, tyvpes and manufacture of vehicles and
equipment  furnished under the DSF program are common to all
governorates, annual contracts al regotisated prices applicable to

all governorates would be beneficial. The vehicle and equipment
manutfacturers publich standard times for performing specific
repairs  and cost of parts. These standards and piice lists can
be wused in negotiating the contracts. Copies of the contraris

could be furniched to each governcorate so they would be aware of
such costs before the cemponent is sent for repairs.

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 Sizg and Composition:

- et et s a s e ey e oy i Jom e o trve Sty e et

Information available on fleet size and composition was
evaluated and allowances made for incomplete data and future
acquisitions. The ccope of the project for Qena Governorate is
based on the tollowing fleet size and composition.

Type of Equipment Quantity
Scraper 2
Dozer 1
Grader 6
Road ‘Roller 2
Aspitalt Finisher 2
Dump Truck 50
Sprinkler Truck 22
Loader 4
Asphalt Mixers 2
Bucket Truck 2
Sewage Truck 32
1/4 Ton Truck SS9
Agriculture Tractor 31
Refuse Truck 30
Excavator S
Crane 1
Landrover i
Ambul ance 2
TCTAL 250

E. Requirements for Physical Plant:

e e e D T e e mme b T e e e e e

Improved maintenance programs at the garage level and in the
Maintenance Center will produce an availahility rate of between

75% and  8I% when both programs are functioning properly. At
these availability rates betweein 37 and 62 vehicles or eguipment
will be out of service eithor at the garages or at the

Maintenance Centei-.

The physical plamnt  for the Maintenance Center ie baced on
35 vehicles being at, on the way to the center or returning to
‘the garage at any given time.

The physical plant should include:

- Wazh area for high pressure cleaning prior to servicing.

- Lubrication and ©il change pit for whesied vehicles.

- Har-d stand for lubsication of tracked eguipment and certain
other pieces that carn not be serviced ocver a lubvrication pit.

- Eight covered work areas for cervicing whesled veh.cles,
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with reinforced ccncrete floors.-

Three covered work areas for Eervicing construction
equipment, with reinforced concrete floors.

Secure enclosed area for cervice eguipment such as  brake
service eqguipment, battery charger, welding eguipment,
parts washing equipment. bench grinder, electrical test
equipment and tire servico eguipment.

Secure encloscd area {for spare perts of the Maintenance
Center. :

Secure enclosed area for governorate Centeral Stores.

Secure enclosed a&area, with ventilation, to be used as
a library for various manufacturer’'s publications such as
operator ‘s manuals, maintenance manuals, service manuals and
parts. catalogs. The space is to be cized and designed for
use as training classroom.

Secure enclased administrative space to be used by the
contractor managing and operating the center.

Secure enclocsed space to he 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. Froviding this facility will preclude the use of
service bays for staff parking.

Detined 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 cate into the Center must be such that a

large 1low bed trailer with a large piece of equipment can
enter or leave without difficulty. There should be no
overhead obstruction at the gate to prevent large cranes or
drag lirnes from entering or exiting.

Covered service bays for servicing whseled vehicles should

have four meters clearance From floor to overhead
obstruction.
Covered cervice baye for servicing construction eguipnent

shaould have five meters clearance from floor to overhead

obstruction.
Air compressor iz to bte located centrally eand lines
stalled to all service bays, shop areas, wash area  and
lubrication areea.
Secure enc’osed tool room with sufficient gpaca
special too arigd tast couvipment plus t
ingividus 1 mecnanice. Locale the tozl room
easy access to all cervice areas.
Finish A{locr of theo cervice bays to be reinforces concrete
without dointe or chabtructions co tool carts, portable dacks
and mobile service sguiprment can be moved {romn ong  cervice
area to anobther with a minimum of affort. Aprons arcuna the
service aroa chowld be constructed in the same manner
Frovide draine {or  Lhe wash arcas  and lubrication pit.
Frovide  drains witn zedresnt trap and oil end  grease

to ztora all
the

cntirally with
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e Wash area and lubrication area to be reinforced concrete
hard stand.

- Fave entire area in and around the shops with asphaltic
concrete ovor a firmly compacted base course.

- Fence the entire area. Frovide gate and gate house.

C. Estimated Cost:

A programming estimate for the Maintenance Center is shown
in Table | Proposed Site Flan is shown in figure 5.
Summary of estimated costs are:

— Physiceal Flant - L.E. 1,040,000

~ Tools and shop Equipment
#50,500 plus 207% Transportation
and Acquisition Costs = $60,000
or & L,E.0.83 to the dollar L.E. 73,012

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

- Central Stores Equipment
10,200 plus 20% 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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Description

o ewen e ———

Light Vehicle
Service Bay
construction Equip,
Sirvice Bay

Shop Area for
Service Equip

Mceinigtrative

Jbrary,Training

Coordinator Dffice

bovernorate Central
Stores

Hardstang,Nolding
¥agh & Locker rooa
¢ LG

Lunch & Tea rooe

Lubrication Hard
Stand

Lubrication Pit °
frea

Hash Rack

Covered Parking
Area

Gate House

Tool room

Spare Parts rooa
F-nce

, \.ncrete fpron

fsphaltic Concrete
Pavesent {Incl.base)
Nater Pupps

Sewerage Connection

Electrical Services

Table |

fena Governorate
Physizal Plant Requirecents and Estimated Cost

" Requiresents

D )

102 x 4.58
108 x 4.52
10n x 208

10 x 208
2 story

108 x 20n

10a x 4.5
10a x 4.58

10z x 4.38
122 ¢ 4.52

120 x 4.5

122 x 4.5
108 x 25¢°

fax s
Ja x 8.52
Ta x 6,52
430 1.8,
399 a2
6,400 22

t
L
t

Ko,

—

) . e

}
l

Sub-Total

360 82

135 2

200 w2

400 82 -

200 82

1080 o2
45 n2

45 a2
45 52

45 a2

43 g2
250 u2

16 »2
45.5 2
45,5 22
4301 =
390 =2
6,400 2

L‘El
Unig Coct

200
210
300

300 -

Architect Engineer Service 18Y
Contingency 15%

TOTAL

Round to
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150.00 m,’

1/1000 -

— 150.00 m.
" 86.00 m. . 64.00 m.
T
I 6
L
7
3
14
1o 212
f <
]
APRON i
N1
I
]
FUTURE EXPANSION ASPHALT x
- ' i AREA }
3
=
5
12 =
16
T [ —
10.00 m. V¥ A
i
+—— TO QENA CITY
20.00m.
l ——> TO SEWERAGE STATION
FIG. 5
SCALE Electrical Power

S~ wN

11
12
13
14
15
16

Light Vehicle Service Bays.
- Construction Equipment Service Bays.,
Shop Arez for Service Equipment.’

2 Story Structure Consists of:

a. Administrative Area.

b. Coordinator Space.

c. Library and Training Facility.
Spare Parts Facility Govermorate.
"Paved Holding Spaves for recieving

and Dispatching equipment to owner.

AN

0

Wash Reem, Locker Room and Teiiet Facility.

Lunch and Tea Room.

Lubrication Kard Stand for Heavy Equipment.

Lube ?Pic Area.
Wash Area.

Staff Parking Area.
Gate House.

Tcel Room.

épare Parts Reon.

TIransformer Room.
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SECTION 1V
MAINTENANCE CENTER -~ ASSUIT GOVERNORATE

A Maintenance Center similar to that propoced  for  Qena
Governorate would be suitable for the Assuit Governorate site.
Costs for the physical plant would be some what less since &
Central Stores, Gate House and Fence would not be regquired.
Elimination of these, items would reduce the estimated cost of
the physical plant to approyimately L.E. 870,000 and total cost *o
approximately L.E. 1,111,000, N firm written commitment chould
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
GCovernorates 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 FUMES

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 beltter physical plant, spare paris stocks and mainteannce
tools and equipment than other departmnents. 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 marake:z
information was received that BVS funds had been used to purchace
vehicles to service wells and water points.

In Qena 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.
Fump motor life can be expected to very short in such a
situatian.

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

The financial analysis will attempt to measure the
total maintenance and operaticen 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 the costs and benefits
accruing to the operation of the center over its estimated life.

A. Financial Analysis: The financial evaluation of the proposed
center is, of course, dependent on the size of the equipment
fleet it is Supposed to service and the efficiency of
operation. Under the proposed maintenance center plan
included in this report the center and equipment is estimated
to cost L.E.1,300,000. The equipment fleet to be serviced isg
estimated to total 250. It is estimated that 35 vehicles
will be out of service at any one time. 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 hasg
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 Development II Program: The 1ocal Development
II (LD II) Program, just getting underway, envisions the
expenditure of US $228 million over the S-~year period
19856-1990 inclusive with the major portion (98. 1
percent) being programmed for the first three vears.
The LD -II pregram is designed to tie the earlizr DSS
Program to the future. (LD I1I) Program scheduled for tha
years 1938-1592. Funding of the program is provided by
USAID US¥ 1546.0 millicn and USE 72.2 million by the GOE.
The funds for maintenance, pProvided by the GOE, will
total US$ 53.2 million aver the fiscal year 1985~-1988,
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inclusive, approximately USE 17.73 million per year.
The estimated expenditures for the principal items in LD
I are:

Rlock Grant Fund 134,94

Maintenance Fund 53.20
PVD Grant Fund 14.38
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 quite 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 Il 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 BAE III funds, 1local funds and the 10 percent GOE
funds to augment EBAR 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 aré aware of this, is the inadequate
budgeting and expenditure programs for maintenance and
operation at the governorates and iocal level. No
satisfactory maintenance and operation budget can be
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prepared unleses there 1ig available the detailed
expenditures for previous vyears: It would also be
helpful to prepare two-or-three year waintenance and
operation budgets and update them annually. With this
information availalbe management will have a clear
picture of progress and of the futwre 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 of LD 11
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 11 program. '

Maintenance Funding:  The program paper prepared for
laying the groundwork for the LD 11 Program included a
tabulation showing the estimated shortfall in BAR II
maintenance funds. 1) In preparing the estimates, the
capital investment in equipment and projects was totaled
and an annual cost of 10 percent was calculated for the
equipment and 5 percent for the proiects. Under these
assumptions, it was estimated that the 1984,1985
maintenance needs were L.E. 23%.9 million while the BAB
IT 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 Il Program an annuesl
inflation factor of 15 percent has been applied to the
1984-1985 value of L.E. 23.9 million for the years 198&6—
1988. The resulting values in L..E. .millions are shown
bel ow. The L.E. 14.7 million represents the GOE
contribution for maintenance in the LD II Program.

Local

GOE

Fiscal EAR I1I LD I1I M+0 - Bhort

Year Funds Funds Needs Fall
19835/84 8.7 14.7 27.95 4.1
1984/87 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

Development 111 Frogram paper, an Egyptian-American

Cooperative Progi-am, USAID/Cairoco 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 Frogram,
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.

Roth 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 govar—
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 portiocn of re-
current costs in their jurisdication. 2)

Maintenance Center Costs- It is part of the plan for LD
Il 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.

Page &7.
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The following illustrative material gives come
indication of the financial magnitude of such an
establishment. Although it is guite desirable to conduct
benefit/cost evaluations for capital investments of this
magnitude, it 1is the stated intention of the LD Il
program to construct and gquip maintenance centers in
all Governorates from the block grant funds included in
the LD 11 program. Therefore, ‘the determination of the
benefit/cost values could be considered academic insofar
as the construction of the centers and support
facilities are concerned. The position taken in this
analysis is that they should be included.

a. Construction Costs- The cost nf building the
maintenance center and support facilities is estimated
at L.E. 1,040,000. Cost of equipment required to

operate the facilities are estimated at L.E. 260,000,

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

constructing the maintenance centers and equipment
ig estimated as follows:

{(a) Construction Cost L.E. 1,040,000
Estimated Life 30 years
Estimated salvage L.E. 500,000
Rate of interest 15 percent

(1,040,000 - S00,000) (0. 15230) + 500,000 x 0.135

—_.——————-—————.—.—....——...—._—...—.—-—————-————._—_——-—.—_—_———

— . " ———— T —— T — st " Wt W ———— e — — —

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

Estimated Life S years
Estimated salvage 0]
Rate of interest - 15 percent
= (73,000) (0.29832) 21,777
__________________ = ______=L.E. 9.07 per
2,400 2,400 hour
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(c) Mobile Equipment Casts:
“““““““““““““““““““““ LE 167,000

Estimated life 10 year
Estimated salvage ¢
Rate of interest 15 percent
(167,000) (0,19925) 33,266
___________________ = _______ "= L.E. 13.86 per hour
2,400 2,400
Staffing- The staffing requirements are, of course,
dependent on the size and complexity of the equipment
fleet and its condition. Recause 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
a ctaff sire would increase overtime to the desired
level. An  estimate of staff requirements are shown
below:
# Of 1 st : 2 nd S rd
Fersonnel Year Year Year
Management 3 3 3
Supervisory -] S 4
Mechanic 7 9 11
Support staff 18 22 26
Total 34 39 44

The cost of the staffing requirements is estimated as
follows: ‘

1 st 2 nd 3 rd

Personnel . Year Year Year

LIEI LIEI L.El
Management 12,000 15,000 18,000
Supervisory : 18,000 20,000 20,000
Mechanic 14,000 : 27,000 44,000
Support Staff 18,000 33,000 _52,000
Total 42,000 95,000 134,000
per hour ' 25.83 39.58 85.82
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The above costs were estimated using the following
annual salaries in L.E.

1 st 2 nd 3 rd

Personnel Year Year Year
Management 4,000 5,000 6,000
Supervisory 3,000 4,000 5,000
Mechanics 2,000 3,000 4,000
Support Staff 1,000 1,300 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:

Constiruction 65.52

Equipment : 22.93

Staffing (3rd vyear) 55.83
Total L.E. 144.2

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 1is 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.

Cost of Quwning and Operating Eguipment: As an example
of the cost of owning and operating heavy equipment is
shown 1in 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 1n mind that the center will be providing service
to a fleet of 250 wvehicles and will have 8 bays for
ordinary vehicles and 3 for heavy equipment.
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Table 2

Cost of Qwning % Operating Equipment

Machine Designation Motor Grader 140G

Estimated life: 6 years
Estimatec Usage (hours/year) i,800

Ownership Usage 10,800

Owing Costs

- — G A

1. Delivered Frice $ 80,600

2. Residual Value -

3.a. Value to be recovereon
thru works $ 80,000

b. Coast per hour

Value $80,000
____________ $ 7.41 P.H.
Hours 10,800

4, Interest Costs

N+l » Price x Int.Rate

T o " P —— ——— —— A T - — o

Hours per vear

N= No. of years 7
- » 80,000 % 154 = & J.89 F.H.
12
1800
S. Insurance "$ Q.26 FP.H.
Total hourly owning costs ¥11.56 P.H.

L.E. 9.60
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£l p) =

Fuel . 1.00 »
Lube sits etc
Repair reserve . 1 » 4

Total Operating costs’

Total Owning and
Operating Costs

Opérators Hourly Wage

Grand Total

+ 5.00
0.40

4.00

$ 9.40
L.E. 7.80
$ 20.956
5.00

L.E. 4.15

Ust 25.96

L.E. 21.55
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Therefore, if operating at &0-7%5 percent capacity, the
reventies generated should praovide a good margin  of
profit. Furthermore, if operated by the private cector
it can be assumed that any idle capacitv will be
utilized to service the private cector.

Operating Revenuass: The mix aof vehicles in the
equipment fleet and the rather complex _task of
determining an equitabie 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 » 0.80 x 2400 hours = L.E. 528,000 per year

The annual bperating costs are estimated at L.E.
346,272 (L.E. 144.28 » 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
operatorr and the Governorate on a mutually agreed
basis. If such profits were divided evenly, the
Governorate would receive L.E. 90,8564 annually. This
would also pravide the private sector with a net profit
ratio of €¢.68 (L.E. 90,8564 / L.E. 134,000 as the only
costs incurred are those for the staff. The divisian
of net profits is subject to negotiation.

If the L.E. 14.7 million 1n maintenance funds
shown in the LD II program were divided equally between
the Governorates each would receive L.E. 700,000 for
the vyears, 1986-1988. According to the previously

cited report "Local Development Program Papers" (page
10/74) the Qena Governorate had a shorfall of L.E.
1,350,000 (L.E. 1,760,000 -~ 410,000) 1in 1984/85

maintenarce needs.

The distribulion of GOE maintenance funds (L.E.
14,100,000) for the three years of LD Il 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 6.463 percent aor
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 tne' maintenance needs and
expected funding might be in the future.

Needs have been inflated by 15 percent for the
years 19856 through 1988, 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 & 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 an
a very slight deficit of funds would occur.

Fiscal Maintenance AVailable Funds Short
Year Needs BAK GOE Profits Fall

Million L.E.

P e e —— — o — " st o

1986 2,02 Q.41 0.94 - Q.67
19a7 2.32 0.41 0.94 - G.97
1983 2.67 .41 0.94 - 1.322
1989 2.94 0.41 1.29 Q.10 1.23
1990 2.94 0.41 1.20 0.10 1.23

A calculation of the net present value of the
anticipated construction, operation and revenues shows
that at a discounted rate of 10 percent over a J0-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 Fercent BVS Maintenance Funds

——— - —— — —— ——— - — > — — 8 > - Aa o e - —

The ten percent BVYS maintenance funds have their
origin in the BVS Froject 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 1in village banks. The
village, 1in turn, were to transter funds toc 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 irather diverse pattern of
distribution and expenditure of the funds.
Chemariics/Cairo had this to say about the disposition
of the funds. :
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"It was suspected that the concept of systematic
‘preventive mainternance had not yet "Caught on®
and most governorate officials still thought of
maintenance as identical with repair. It was
also suspected that spending might be averly
oriented to items superfically indicative of
"development" such as permanent material with
high 1initial 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 governarates were
included in the survey and althouch 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 earmned an 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 1in their closing balance and reported a
relatively low expenditure for expendable material.
This latter item indicates a lesser effort on the

conduct of recuwring maintenance activities, Gena
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.S06,550)
were still unexpended.

It must be concluded that the three governorates
were somewhat lay 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 & high degree of cooperative and coordinated
effort would be involved.

1) BVS‘Maintenahce Fund Study
prepared by Chemonics/Cairo June 19846, p.4
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S. Operating Efficiency: The illustration costs of owning
and operating equipment and the construction, equipping
and staffing of the maintenance center should be
cvonsidered as ‘"order of magnitude" estimates. The
values do emphasize, 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 example, 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. 4.185. 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 programs.
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 si:e,
elimination of redundancy in spare parts stock, overall
operating efficiency, and & reduction of the need for
recurring capital investment. The reduction of capital
investments 1is 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 financial
operations is much more relavent to them than relative
economic cnsts. It was noted previously that the estimated
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costs and revenues of the facility discounted at 10 percent
show & positive nel present value. The evaluation is,
however, quite sensitive to changes in the labor charge per
hour. The calculation emploved in this illustration was 295
» 11 2 0.80 w 2400 = L.E. 528,000, If the rate per hour ics
lowered to L.E. 20 per how, the resultant revenuss would
generate only L.E. 422,400, A shift in the capacity being
used is not so sengitiveo.

Assuit Governorate: The budget allocation of EBAR II  funds

for the fiscal years 1984/85 and 1985/846 were cbtained 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 BAE II funds Governorate
representatives stated that it would take a month to et

them. This 1is 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
obtained.

Although budget allocations provide some measure of
governmental activity, there is no mandate thar 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.

1984/85 budget. Table J:- About 18 percent of the
total funds of L.E. 832,005 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 guarter 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, E.ucation
and Health collectively were allocated 86.4 percent of the
total ©spare parts budget, 1.0 percent of the maintenance
funds and 0.3 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 twa other departments. (see Table ZF (2) 3.

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 X

Governorate of Assiut -~ budget allocation of EAE II funds by
department and expenditure item, Fiscal Year 1984 - 1985,

——-—.-.__.-.-.._—_..--.—.-———.—-——.—.—.—._._._—.-._.-..——_—-....-......——_—.—-..--—.—-———.-—-—.-—.———.———_-—.—

Spare
Department FParts 1) Maintenance 2) Total
The Governorate }
And Local Councils 54,000 130,000 204,000
Education 28,110 341,450 369,360
Health . 49,000 146,700 195,700
Housing & Construction 6,200 19,400 25,600
Social Affairs | 1,100 1,800 2,900
'Food Supply 400 2,180 2,580
Agriculture 9,400 ' 15,835 } 25,235
Personnel 500 650 1,150
Road & Transportation 2,300 21,610 24,110
Youth and Sports 450 720 1,170
) ’
Tax - : - -
3)
0O &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 IF (1}

Governorate of Assiut - percentage distribution by expenditure
item-budget allocation of BAR II funds, Fiscal Year 1984 - 19834,

- i e S e Y i s oo A M S S Y s e Pt S S P bt B G i S S e G e S G s et e e 08 PR Ay B e ey R e M (i T A St kn (o e Gt St Py e 0 oy o e S S e

Departments Parts 1) Maintenance Total

- o o o " P . T - o St o s Y B e ety B Sy A o4ee P i T et v oo Bmim b i A S e ot e bt ot e o S ot et e e M P e GO St e oS Al (e 1S e o ot ot S Wit S o Wt St

(FERCENT)

The Governorate

And Local Councils 26.5 3.5 100.0
Education 7.6 92.4 100,0
Health 25.0 75.0 100.,0
H;using % 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
Fersonnel 43.5 S6.9 100.,0
Road & Transportation 10.4 89.6 100,0
Youth and Sports 38.3 ‘ 51.5 100.0
3) |
Tax . - - -
9] '
O &M - - -
Total 17.8 82.z2 100.0

o o o T o T — - — A T - S 0 " S T St e W L b st S G ol Mt S o T oA e S S St e S Pt T Rt [ it O Ve GAB S S Bk S S B S S0 M s e e b =S S48 S8 e

1) Include spare parts and other

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

%) Not included in budget document
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Table 3IF (2

Gavernarate of Assiut — percentage distribution by department
budget allocaticn of BAR II funding, Fiscal Year 1984 - 19335.

Spare
Departments Farts 1) Maintenance 2) Total
TTTTTTTTTT TP ERCENTY T
The Governorate
And Local Councils 35.6 21,4 2:.9
Education 18.5 48.7 4Z. 4
Heal th 32.5 20.9 23.0
ngsing ¥ Construction 4.1 2.8 3.0
Social Affairs 0.7 0.3 0.4
Food Supply 0.3 Q.3 0.3
Agriculture 6.2 2.3 3.0
Fersonnel 0.3 0.1 0.1
Road & Transportation 1.7 Z.l 2.8
Youth and Sports 0.3 ~ 0.1 0.1
) |
Tax - -
Z)
0 & M- - - -
Total 100.0 100.0 100.0

1) Include spare parts and other

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

3)  Not includéd in budget document

67



1985/,8% budget, Table 4: BAR 11 funds budueted for

the 1985/84 fiscal vear totaled L.E. 784,844, down L.E.

65,161, or 7.6 percent from the previocus vear. Educatiocns
decreased by L.E. 44,78% chiefly in the maintornance
function. Governorate and Loca Councile budget funds

decreaced by L.E. 2,540 and Health by L.E. 7,255, The
three depariments noted above accounted for 90.7% percent of
the budget total, 3I2.3 percent of the spare parts total and

?1.0 percent of the maintenance total. As might be
expected, the percentage distribution for the three
departments does not vary significantly. (see Table 4F
(2) ).
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Tahle 4

Governorate of Assiut - budget allocation of BAE II funds by
department and expenditure item, Fiscal Year 1985 - 1984,

Spare
Departments FParts 1) Maintenance 2) Total
T T T T T T T EYATIAN PRS-

The Governorate :
And Local Councils 50,000 141,360 191,340
Education 30,000 - 292,777 322,777
Health 49,000 139,345 188, 345
Housing & Construction &,400 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 S00 450 250
Road & Transportation 2,360 20,800 23,T00
Youth and Sports S00 720 1,220
Tax : 700 440 1,340
0 %M &0 S00 1,100

Total 151,192 635,652 786,844

1) Include spare parts and other

2) Includes buildings, roads. and bridges, infrastructure. tools
and equipemnt. furniture and other. o
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Table AF (1)

Governorate of Assiut - percentage distribution by edxpenditure
item—-budget allocation of BAR 1! funds, Fiscal Year 1985 -~ 19864.

. e T - 1 P4 o S P o BAP e At o T L B d e ¢ s S S S S ST A e et Sy ey e ks o e W WA Wt 0 e S S B et et o U Y e e i e Bt A o T S 8 o M

Spare
Departments Farts 1) Maintenance 2) Total
T WM ERCENT Y T T

The Governorate
And Local Councils 26.1 3.9 100.0
Education 2.3 0.7 100.0
Health ' 26.0 74.0 100.0
Housing & Construction 26.1 7.9 100.0
Social Affairs 44,4 S5.6 100.0
Food Supply 11.8 88.2 100.0
Agriculture 36.7 . 63.3 100.0
Personnel 2.6 47.4 100.0
Road & Transportation 10.7 89.3 100.0
Youth and Spoarts . 41.0 59.0 100.0
Tax 52.2 - 47.8 100.0
oM. 54.5 45.5 100.0
Tatal 19.2 80.8 100.0

s S s - o2 o0 P G S Py St S S S MM S PR D P e S o T Wt ot e (el S it S (it S e ALY o At o e o Gt Al S0 en ¢ FUSNS Ghat St et W Tt VD S (i e TS e S b S M ke b S e

1) Includes spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipemnt, transportation , furniture and other.
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Table 4F (2)

Governorate of Assiut - percentage distribution by department
budget allocation of BAR II funds, Fiscal Year 1985 - 1986.

S St e T D Gt e (e T e S e B ot T o I e S Gt St iy St S s 8 i S . T o o o4t = St e a8 M e e e . N SO S v ot E A = "t oy —

Spare ‘
Depar tments Parts 1) Maintenance 2) Total
T R ERCENT Y T

The Governorate _
And Local Councils 33.1 . 22.2 24,3
Education 19.8 | 46. 1 41.0
Health 2.4 21.9 24.0
Hohsing % Construction 4.4 2.9 J.2
Social Affairs 0.8 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 Q.1 0.2
Ta 0.5 0.1 0.2
0% M 0.4 0.1 0.1
Total 100.0 100, 0 100.0Q

0 s G St e s Gy ekt s i St S A0 o i e i et OB St S A ik mae SASE i o . T s M it k) S et Bt Tk P+ Go 0 Mot vt Smm A | ey W M S S T o — S — W S a0} T (i B W

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipemnt, transportation , furniture and other.
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Summary—- As previosuly ncted, 1t is rather difficuvlt to

determine the espenditure catterns or degree of effort  put
forth by the Governorate, lccal councils, arnd markez from

the fiscal information provided. Missing are the
expenditures ( or budgets) for the RAER 111 funds as well as
the 10% maintenance ‘unds p-ovided by the GDE. It 15 guite

obviaus that the budget information provided fails to
reflect the complete ficcsl patterns for same  functions.
The budgeted funds for roads and transportation are a case
in point. In the two yvears shbown, budgeted amounts for this
function totaled only 2.8 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 faregoing statement does
not imply that the Governorte is not financially capable of
operating the Mintenance Center bul the lack of data
precludes the determination of such capacity.
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D. Menoufeya Governorate- The Governorate provided the 1984/35
and 1985/86 budget allocatiorn for BAR II  funds. In the
fiscal y=ar 1984/85 the budget total was L.E. 1,192,748 while the

1985/88 viscel year totaled L.E. 1,474,671, up L.E. 241,923, or

26.% percent over 1984/85. The largest change in the two years
in the amount budgeted 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. 3Z58,000. O0Other than that the differences in the
budgets both by department or by item varied but slightly for the
two years indicating littie if any charmge in the budgeting process
or needs of the several departments.

1984-1985  Budget, Table 5: As noted in  the other
Governorate budgets, the maintenance funds budgeted for
educatiorn was substantially greater than that for other
departmente. Eighty eight percent of the total budget for
the deparment was desigrnated for maintenance. The Health
department budgeted the next largest amcunt for maintenance,
L.E. 120,000 or 4.3 percent of the department total.

(Table SAa (1) ).

Of the total funds budgeted for spare bparts, five
departments - the Goverrnorate and Local Councils, Education,
Health, Housing and Concstruction and Agriculture accounted
for 92.46 percent of the maintenance funds budgeted.

Table 6F (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 parte budget with that of Housing and

Canstruciton accounting for another 7.8 percent.

The bBudgeted maintenance furnds for the Governorate
and Lucal Councilz, Ecucation and Health totaled L.E.
765,000 and 23.4 percent of total amount. {Table SF (2) ).

the Governorate and Local Councils for cpare parts was guite
large representing 79.1 percent of their total expenditures.
On the other hand the Department of Education budgeted 387.0

1985-1986 EBudget, Table &: As noted above, the budget at

percent of 1its 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 EBAE funds
budgeted with S35.& percent budgeted for maintenance of a
veriety of items. (Table &F (1) '
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Table 9

GOVERNDORATE OF MENOQUFEYA

Rudget &llocation of BAE I1 funds by department and eypendltures
item, Fiscal Year 1984 - 198%5.

T M Lt e S W G G0 G RS s S PSS S e Gt P ML B G D L G S it s Y (o Mt il e WAt RV W okt o e it P S A _- St 7 (rbt ke ine T e s P S Srem et e Y oSS Y vt e s Eoree

Spare
Departments Parts 1) Maintenance 2) Total
T T R E RCENT YT TTTTTTTTTTT
The Gevernorate
And Local Councils . 24,000 95,000 189,000
Education 72,613 550,000 22,6172
Health 66,700 120,000 186,700
Housi;g & Constructiaon S2,800 <20, 600 73,400
Social Affairs 3,600 1,280 4,880
Food Supply 8,835 2,120 10,765
Agriculture T 61,600 : 17,000 78,600
Personnel 1,050 &0 1,740
Road & Transportation 11,000 ?,300 20,300
Youth and Sports 5,550 ' 1,000 4,550
)
Tax - - -
3)
0% M - - -
Total 375,548 ' 817,200 1,192,748

S o G o TS $9P4 PAD M T T W i fmtr S 1% M (e Mt b (st o A A e Wres Shomt e o baten Lo Sh S1s b ere ene Mew et Sae Sew S BN i et A S0 P AN S MR Sir i fo e e e S e i e (i S e P fmas Rt B e

1) Include spare parts and other

2) Ipcludes buildings, troads and bridges, infrastructure, tools
and equipemnt, transportation and other.

3) Not included in budget document
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Table SF (1)

GOVERNORATE OF MENOUFEYA

Percentage distribution of BAR JI budget by expenditure item,
Fiscal year 1984 - 198S.

T i et G G D Tt Wt G B P e et ot T Y T Sl S e e S Y B e e . S Sl s e O e St s s st P ) (R} e P S GG LS S e G o St et S Pty S P O S St S b S o P

Spare
Departments FParts 1) Maintenance 2) Total
The Governorate
And Local Councils 49.7 S0, 3 100.9
Education 11.7 838.73 100,00
Health 35.7 64.3 100.0
. Housiﬁg & 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 21.6 100.0
Personnel 60.3 39.7 100.0
Road & Transportation S93.7 46. 3 100.0
Youth and éports 78.0 22.0 100,40
)
Tas : - : - -
)
0O % M - - -
Total 31.5 68.5 100,90

vt s ot G S e ot b i e St S Mo ek e Wbt s e T 8 Pt WD D s M S S Mt ¢ At i iy S M St Y S it S W et R S HeS Smme S P S Wit A e P (et b e o S S S PG S ) BOvE e S Gy

1) Include spare parts and other

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

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

GOVERNDRATE OF MENOUFEYA

Fercentage distribution of BAR II- budget fund by department,
fiscal year 1284 - 198S.

U R D ek e e S W P S S G S e Skt St S S M S . it S 2 P S M Wt TS Pt S oS A S AL . W B S 0w e St St S Bt S S S o Wt St S0 P ke Y B et bt v St S e o

Spare

Departments Farts 1) Maintenance 2) Total
The Governorate
And Local Councils 25.0 11.46 15.8
Education 19.Z 67,73 52.2
Health ) 17.8 14,7 15.7
Hoﬁsing % Construction 14.1 ] . 2.5 6.2
Social Affairs 1.0 f 0.1 0.4
Food Supply 2.3 0.3 0.9
Agriculture ) 16.4 2.1 6.6
Fersonnel 0.2 0.1 ' 0.1
Road & Tranepartation 2.% 1.2 1f7
Youth and Sports 0.9 C.1 0.4

)
Tax - - -

3
0 %M - - -
lfotal 10¢.0 100.0 100.0

1) Include spare parts and other

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

3)  Not included in budget document



Table

GOVERNORATE OF MENOUFEYA

Budget allocation ol BAR II funds by department and

item, fiscal year 1985 - 198&

expendi ture

S " Gt - T B G U e UL Sl S e e s e (e T i e s G S o Sy St G e e S o o A Y W e et i e (o S G T WA Mt B $eimd Nt PSS Pt S i S e e

D - " o _— = — " T P D o St S2040 SS .  Sl P B  n t  Qrn Uoet nret ke Fhl fnt t P f Sp PT Wy N Smt g RS St S} B Wme A S RS Sty Gniln Pt Y

The Governorate
And l.ocal Councils

Education

Heal th

Housing &% Construction

Sociaf Affairs

Food Supply
Agriculture

Personnel

Road & Transportation

Youth and Sports

Tau

1) Include spare parts and cther

2) Includes buildings,

358,000
78,500
67,000
49,500

3,600

8,150

7,000

4,200

roacs and bridges,

790
9,000

1,000

200

and equipemnt, transportation and other.

452,700
605,135
188,898
72,615
4,580
10,150
76,453
1,840
15,000

5,200

infrestructure, tools



Table &F (1)
- GOVERNORATE OF MENQOUFEYA

Fercentage distribution of EBAR II budget funds by expenditure
item, fiscal year 1985-19B6.

. P ot Tttt e i e Pt 2 T Mt A e B At S G e S Y e e S i ot Mot S et Tt ot St G WA Bt GO 8| e G " —— . E T WY — o o T o S b it S

Spare
Departments Parts 1) Maintenance 2) Total

The Governorate .
And Local Councils 79.1 , 20.9 100.0
Education 13.0 87.0 100.0
Heal th 35.5 64.5 100.0
Housing & Construction 648.2 31.8 100,0
Social Affairs 78.6 21.4 100.0
Food Supply BO.3 19.7 100.0
. Agriculture 77.4 22,6 ' 100.0
Personnel . S97.1 . 42.9 100.,0
Road & Transportation 3.8 ‘ S56.2 100,0
Youth and Sports 80.8 19.2 . 100.0
Tax &60.0 40,0 100.0
0O%HM 83.73 16.7 100.0
Total 44,4 95.6 100.0

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipemnt, transportation and qther.
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Table 6P (2)
GOVERNDRATE OF MENDUFEYA

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 S.1
Social Affairs 0.6 0.1 0.3
Foaod Supply 1.3 | 0.3 0.7
Agriculture 2.3 | 2.2 9.3
Personnel 0.2 ' 0.1 0.1
Road & Transportation 1.4 .1 : 1.1
Youth and Sports 0.6 0.1 0.4
)
Tax ' - ‘ - -
3)
0 &M - - -
Total 100.0 100.0 100.0

I . s b ot ———" o POt o 4 " Pt ot b Sk S M 54 B B oS Y i e e i o A e S M St d e M SIS S S T e Sy e G S W T ) A g G e eSSt D MMy S D e g S

1) Include spare parts and vther

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

3) Less than one half of 0.1 percent
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El Sharkeya Governorate- Similar to the Goverriorate of
Assuit and Menoufeya, the BAR 1I budget document for the
years 1984/83 and 1983/8& does not change materially except
for the funds for spare parts budgeted by the Governorate

and Local Councils in the 19835/84 fiscal year.

1384 - 19685 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 946.4 percent of the spare
parts budget. The Education maintenance budget accounted
for 91.6 percent of the total budgeted for the department
and 357.0 percent of the total maintenance funds budgeted.
Three departments (Bovernorate 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 1is quite similar to the amount budgeted for
1984/8%. 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 BAE 11
budget.

Similar to other Governorates, the budget for
maintenance for Education was by far the largest, being
more than three timecs greater than the next highest-Health.
Overhall funds budgeted for maintenance were L.E. 33,1256
less than for 1984/8%. Fifty six .and eight tenths percent
of the total EBAE II funds were budgeted for mainternance with
Education providing the most.

Ninety six percent of the total funds budge: for
spare parts were budgeted 5y the Governorate and Local
Councils, Education. Health and Housing and Construction.
Over halft of the maintenance budget was earmarked for
Education which together with the Bovernorate and Local
Councils and Health accounted 71.2 percent of the total
maintenance funds. The three departments accounted for the

same percent of the total funds budgeted for the vyear.
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Table 7
GOVERNORATE OF E1 SHARKEYA

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

- - ke v e s e e (ot s S e T T 0 i e 1 e 00 e L s S L S S i S e S T 8 St > St ot P S e i S et o e U P S e e S s

Spare

Departments Parts 1) Maintenance 2) Total

The BGovernorate
And Local Councils 42,000 130,000 172,000
Education 42,000 460,000 502,000
He%lth 91,250 152,000 203,250
Housing & Construction 28,000 25,000 53;000
Social Affairs 1,400 1,500 2,%00
Food Supply 1,000 2,000 3,000
Agriculture 15,700 13,000 28,700
Personnel S00 00 1,400
Road & Transportation 2,200 . 21,000 23,200
Youth and Sports 1,500 1,400 2,900
Total 185,550 1 806,800 992,350

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipemnt, transportation and other.
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Table 7F (1)
GOVERNORATE OF E1 SHARKEYA

Budget Distribution of BAR Il funds by expenditure item, Fiscal
Year 1984 -~ 1985

S S i St ket G B s R Pt R e G S G e e (P St Bt G P S St R S St i s e B S (o G D Ut St e S St B G 4D S B B S A S o S e M S e S S e e St

Spare
_Departments Parts 1) Maintenance 2) Total

The Governorate
And Local Councils 24.4 75.6 100.0
Education 8.4 Q1.6 100.0
Health 25.2 74.8 106.0
Hou;ing & Construction s52.8 ‘ 47.2 100.0
Social Affairs 48. 3 S1.7 160.0
.Food Supply 33.3 b&.7 100.0
Agriculture S4.7 45.3 100.0
Personnel 35.7 64.35 ’ 100.0
Road & Transportation 9.5 90.5 100.0
Youth and Sports . - 51,7 48.3 100.0

Total 18.7 81.3 100.0

it b A 1 T G S > - ot S T e o s b W S ot L V. S = e D o e S meh S W S S S iy e T S P o A o S S S S S S —— S S o — f—— i vt —

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipemnt, transportation and ather.
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Table 7@ (2)

GOVERNDRATE OF EL SHARKEYA

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

.—-———————._-—_-.._—__.-__._._......_.__.___-.——-———-_._.__._-.._——__———._—__——_—_—_—_.—-.

Spare

Departments Farts 1) Maintenance 2) Total

The Governorate
And Local Councils 22.6 16.1 17. 3
Education 22.6 S57.0 50.6
Health 27.6 18.8 20.5
Housing % Construction 15.1 3.1 S.4
éocial Affairs 0.8 | 0.2 0.3
Food Supply 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 6.3
Total 100.0 100.0 100.0

1) Include spare parts androther

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

GOVERNORATE OF El SHARKEYA

Budget allacation of BAB 1I funds by department and . expenditure
item, Fiscal Year 1985 - 1984

T S R R 0 S e S e 00 S M G P R St s et G MY et G R St B e S S G G P S S S U T P T S Syt Ghowt SO P o Vot G Sy dm Gt B St S e U S S S Wt S e Sarmt S ot

Spare
Departments Farts 1) Maintenance 2) Total

The Governorate
And Local Councils 444,000 134,993 580,973
Education 42,000 434,776 474,776
Health 51,250 133,860 185,110
Housing & Construction 28,000 24,420 52,420
Social Affairs 1,400 2,080 3,450
Food Supply 1,000 1,800 2,800
Agriculture : 16,500 16,250 32,750
Personnel ‘ 500 1,000 1,500
Road & Transportation 2,500 21,173 23,4675
Youth and Sports 1,500 1,400 2,900

Total 588,650 773,724 1,362,324

T i S i e et i ot e et S et o (S o - S T ot S e " o —— — R SAnks (ke T B S S S o S S T T —— S " T - o . man —— —— — _— s WO M m——— " —

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipment, transportatiom and other.
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Table 8F (1)
GOVERNORATE OF E1 SHARKEYA

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

ST R 0 D R 00 7 (0 S 18 L s £ . . e L 0 e Sl ok e e S S S R St L B S S St R S P SRS A e i e S D S e S T (e o S e S A e e e St s

Spare
Departments Parts 1) Maintenance 2) Total

The Governorate _
And Local Councils 76.4 23.6 100.0
Ed&cation 8.8 1.2 100.0
Health 27.7 72,3 100.0
Housing & Construction S53.4 | 46.6 100.0
Social Affairs 40.6 : S59.4 102.0
Food Supply 35.7 , 64.3 100.0
Agriculture 50.4 - 89.6 100.Q
Personnel 333 66.7 100.0
Road & Transportation 10.6 . 89.4 100.0
Youth and Sparts S1.7 48.3 100.0

Total 43.2 56.8 100.0

A R T e S By A At i Sy U O i S e R} S U S S o i A i S Tt S s (T O T} " e Gk e S T S 30 Bt e v = o s o — o . S S S S S " S T o W "

1) Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
' anc equipment, transportation and other. :
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Table B8P (2)

GOVERNCRATE OF EL SHARKEYA

Budget distribution of BAB 11 funds by department, Fiscal VYear
1985 - 1986

S . G A Gkt S Aht e T S G TS D e it W S P . TR (et it e i e S W e e i Gy e —— — —— o o —— ——

Spare

Departments Parts 1) Maintenance 2) Total

The Governorate
And Local Councils 75.4 17.7 42.6
Education 7.1 56.2 35.0
Health | 8.7 17.3 13.6
Housing & Construction 4.8 3.2 3.9
Social Affairs 0.2 0.3 0.3
Food Supply 0.2 0.2 | 0.2
Agriculture 2.8 2.1 2.4
Personnel 0.1 0.1 0.1
Road & Transportation 0.4 2.7 1.7
Youth and Sports 0.3 o 0.2 0.2
Tatal 100.¢ 100.0 100.0

T S S 7 2 iots i 4, (T D -0 ey G T i St e i D D 0 G it VP S L Y 0 O s e M P P e D Y D s A G A P PSS A B G S et St B P G S S P P S S M Y M $00 S S e §

1) 1Include spare parts and other

2) Includes buildings, roads and bridges, infrastructure, tools
and equipment, transpertation and other.
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Qena Governorate: The 1982 - 1983 budget information for EAR
IIT funds in Q@ena Governorate reveals a wide range of
capital projects being undertaken. It should also be noted
that the 10 percent maintenarnce fund allocation (L.E.

345,000) is included in Table 9.

As would be expected, budgeting for projects related
to the expansion of agriculture ur activities related to the
production of food were allocated a large share (34.7
percent) af 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 retrospact, the
budget reflects a well rounded and substantial capital
investment program.

. The RAR 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 Lwior and UNISEF Water Flants, budget
funds were shifted to water projects and an increased amount
for food processing. As noted in discussing the 19382/83
budget, the Governorate appears to be vigorously pursuing a
well rounded program.

The Governorate also submitted a very (d=tailed and
extensive account of expenditures from EBAR II <funds. In
fact, the expenditures as shown in Table 12 exceed the BAE
funds by & considerable margin, indicating a substantial

transfer of funds from cother sources. It further indicates
that the EAE Il funds fall short of meeting needs. The
rather large increase in the 1984 - 19895 utilities

expenditure was attributed to electric lighting and the

increase in transportation and communication was caused by a
substantial and unusual expenditure for telephone bills. '

The PBAB Il eupenditure tabulations have a rather
large item identified only as budget in both vears
submitted. These amounts accounted For &0.1 and 40.4
percent, respectively, for the 1983/84 and 1984/83 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 @
GOVERNORATE OF QENA

Budget of the BAE III Investment funds for the Fiscal Year 1982 -
1983

- A 68 o S (o (20 01 oY S 2 et S e T e D 7S PR P ) B e D At B @ e T b ettt it e 40 PN M oy et o S (s G b S A S o S P G M S M et At e S e S S Bt e

ITEM Amount Fercent
: - Ll EI
1)
Food Frocessing ' 3,100,000 34.7
Electricity - network expension 453,000 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 0.8
Fublic Buildings 100,000 1.1
Water Projects ' 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 Flanning : 600,000 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 25,000 0.3
Maintenance Fund (AID for DFS) 150,000 1.7
Total ' 8,934,000 100.0

—— — ——— —— o S0t it s et i P U St

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, minibuces, etc.
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Table 10

GOVERNORATE OF QENA

Rudget of the BAB III Investment funds for the Fiscal Year 1983 -

1984

T R T S e i 4 (6 L e L G e S e 4 S G it S i SRS Gt e e M e e it St B D St St P St St Bt e S R P S B B G G St et o S (U D e S P ot ek et T e e B e

S A 0 (R e G G T At e e s (Y WOE et Wk I S i St e et S W et B S W S B T (oS S Ak S S St

1)
Food Processing
Electricity - network expension
Transport 2)

Utilities

Public Sanitation

City Planning 3)

Small Highway Vehicles 4)

Public Buildings-

Water Projezts

BVS (maintenance fund-AID agreement)

Sub-Total

Lwior and. UNISEF water plants

Regional Plann1ng
Governorate

Youth

BVS Maintenance

Sub-Total
Fire fighting & Traffic Control

Feasibility Studies
Maintenance Fund (AID for DFS)

2,915,000
700,000
1,500,000

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

1,200,000

755,000

540,000
550,000
225,000
345,000

1,660,000

350,000
25,000
350,000

9,455,000

A et et o e s e e, ot Bt ot e

—— s m— ——

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 (GENA

Budget of the BAR III Investment funds for the Fiscal Year 1984 -
1985 '

---—-.—..———-——————.——-———--.—_-——.—._——__——————-—-———-——————.--.——-——.—_-—._.-_‘——-.—-———--—

I TEM ’ *Amount Percent
L - E L]
1) _ '

Food Processing 3,778,000 40.0
Electricity - network expension 920,000 10.85
Transport 2) 1,500,000 15.9
Utilities
Public Sanitatiaon 277,000 2.9
City Flanning 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
BVYS (maintenance fund-AID agreement) _ - -

Sub-Total : 1,982,000 . 20,9
Luxor water plant - -
Buildings
Regional Flanning 4C 1,000 4.2
Governorate 400,000 4.2
Youth 150,000 1.6

Sub~Total 950,000 10.0
Fire fighting & Traffic Control 220,000 2.5
Feasibility Studies 25,000 0.2

Maintenance Fund (AID for DFS) ~ -

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

2 Faving 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 BAR II funds, Fiscal Years 1983 - 1984, 1984 -~
1985, ‘

ITEM FryY Frsvy
' 198371984 19847185

Materirals 71,553 77,629

Fuel and Oils ' _ 77,371 52,841
Spare Parts 44,288 41,497
Office Suppl;es ) 37,704 . 41,481
Utglities 834,504 1,768,745
Equipment 88,965 50,777
Maintenance 73,368 465,188
Advertising ‘ . 19,455 16,542
Printing : 12,874 16,012
Transportation & Communication 870,832 1,211,907
Current Exchange ' . 50,896 544,657
Niscellaneous' 61,8;4 88,972
Interest 96,041 76,776
EBudget. 3,518,348 2,765,895

Total 5,860,073 6,818,919
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G. Conclusicns: Ag noted previously in this section the
economic and fimancial implicetione of the maintenance
center program are rathe complex. Economic evaluations are
di *ficult to come by because therz 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
mainternance centers program would be a highly desirable
goal.

. The financial problems facing 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.

Acs the operation of the centers is expected to be on
& commercial basis, net profits are anticipated.
Nevertheless, governorates and local units must be preparad
to finance the costs incurred in maintaining and repairing
their own eqguipment. This is a planning and budgetary
Lrocess 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
irrigated farm areas (short sections are within popul ation centers).
Therefore, they have certain common characteristics related to
maintenance which are almost always present:

a. The subscils are fine-grained silts, mixed with clays.

b. The sub-surface water tables are high, due to irrigation and
topography.

€. The roads are on raised embankments.

d. There are no gravels or other stabilizing materials near the roads.

@. 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, e>cept as related to active
1rrzgatr10n.

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 1.8 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 & 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 tc a minicam.

The upkeep of gravel surfaces would present fewer problems, since
di fferential 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. (ln Menoufeya it was stated that pavement and base
aggregates are brought from the Giza area; the other three governorates
have closer sources).

b. SURFACE TYFES.

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

(1) Paved:

In the four governorates and, in fact, in Egypt overall, "paved" means
asphalt surfaced. The amount of rigid pavement (cemert 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 constructed, should
be satisfactory for medium traffic volumes.
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The asphaltic concrete (A.C.) roads observed in the yovernorates were
two-lane, generally si» and seven meters in width, and usually with
unpaved (soil) shoulders. Moet were in fair condition and appeared to be
less than 10 years old. Some isolated sectiorns 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 causet
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 si) centimeters in thickness. These will cost as much
& & 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. EBefore base and pavement
layers are built, basement soils and roadway prisms should be adequately
compacﬁed 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 governcrates of interest, though not, perhaps,
for Menoufeya. Gravel surfacing will withstand truck loads much better
then earth roads, and are a good compromise in areas where truck access icg
important hut 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 e:pected
to develop looseness and powder holes in some circumstances, for esxample
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 aoffer 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 tao aid inm 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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All roads reqguire maintenance, once they are constructed, to keep then
as smaooth as is practical for use, and to preserve the investment which
has bheen made. The work which is necessary is related to:

The travelway

The shoulders

Drainage elements

Embankment slopes

Bridges and Bo» 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
mechanlized equipment, which will in turn reqiire service and repair,
thereby 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, for
erample 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. FAVED ROAD MAINTENANCE:
(1) Travelway.

T..e most important worl for all classes of roads is the care of the
travelway. For asphalt pavements, this usually consists of patching holes,
placing short overlays ovér 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
needad, as maintenance. Long reccnstructions should be engineering
projects. If, after several years of use, an asphalt pavement becomes
badly warped and uneven, i1t 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 needs
reinforcement because of slight cracking or displacement in the wheel
paths, then a full-length overlay of uniform thickness (usually S cm) can
be placed on the whole surface. Such an overlay can also be placed over
the leveling of a distorted pavement in a full refhabilitation, but in both
cases 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 their
maintenance is about the same as for the travelway. When the shoulder
areas are of gravel or earth, it is important that they be graded, about
every two years. The main reason for this is ta have an even,
well—-compacted support for the pavement edge, to prevent breakage of the
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arm3e. Other reasons are to keep the shoulder area useful for emergency
par-bing and for avoiding collisiaons. This is especially important along
reérrow pavements. The shoulder should be graded to drain away from the
seavement edge even in very dry climates, so that water from irrigation,
. 1le or occasional rainfall will not be trapped alorngside the paving.

Vegetation may sometimes have to be trimmed or cut from the shoulders
ari— adjacent areas to prevent encroachment on the travelway ¢ the
Bi.2cking of visibility at junctions.

ug:‘Drainage.

This normally consists of ditch-maintenance and the checking and
ci.eaning of culverts. under the existing conditions in the four
go-vernorates of interest, this activity will be minimal, although some
weom b may be needed at irrigation cross-drainages and other sites.

{4+ Embankment slope maintenance.

The need here is to preserve the stability of the roadway prism. In
gewrrieral, the side slopes appear to be too steep for the characteristics of
tri:e embankment soils, which will probably cause gradual subsidence of the
pr -sm and distortion of the roadway surface. Considerable maintenance
e+ -~ort is Jjustified in minimizing these problems on peved routes. Bulk
gl 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 ather farm
uses, :

) 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
vergetation, that it is not noted until the roadway surface is affected. It
it mportant to replace material and maintain stable slope angles by
wr.atever methods are available. Fushing up with & crawler tractor is best,
wrsere it is possible. Hand methods may be necessary in most cases, but
c-onoaction is critical. Loose material dumped on the slopes produces
1. ~tle benefit. When required, slope angles should be maintained by the
La:¢ of retaining walls, slope facings, chamnel lining, and other measures.

= Bridges and Eox culverts.

(L-

Modern structures of reinforced concrete need little maintenance,
e —ept for occasional masonry work and the repair of metal railings. Any
wrewt bBridces on minor roads will require new decking at intervals of
aa-veral years. '
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(&) Traffic service.

Three classes of signs are helpful or necescsary to road use. These are
informational (destinations, distances, etc.),cautionary (curve, narrow
bridge, etc.) and contrcl (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, straightenino, and eventual replacement. 0On
major routes with substantial traffic volumes the maintenance of required
signs can bhe 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
problehs. Road maintenance forces and their equipment are often called on
to help in thesce circumstances.

b. GRAVEL ROAD MAINTENANCE:
(1) Travelway.

_Brading 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 should be replaced every two or three years, using
silty-clays to bind the coarser gravel particles in place. The re-mixing
will Ee aided if the grader is equipped with ccarifier 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 tc) at intervale of several years, in lifts cf
10 cm to 1S 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, materis: is
first pulled in from the edges and then crowned slightly in the caonter.
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() Other activities.

The maintenance waork for the care of d(ainage, embankment slopex,
bridges, signs and in emergercies is about 'as described fo- paved roads,
normally in lesser amounts.

c. EARTH ROAD MAINTENANCZ.

(1} Travelway.

Grading is again reguired, to re-shape the surface for trat+fic. For
AADT volumes of 30 to S0, greding should be done every three or four
months. A normal mininum would be twice per year. Careful watering will be
helpful in reworking and crowning the roadway, as in tne case of gravel,
but rolling would not be Jdustified or advisable. Very narrow earth roads
{(four meters or less) might present problems even for graders, and
agricultural tractors with front blades or drag blades might be preferable
for working such roads.

Earth surfacing 1s also lost to traffic and wind, and will have to be
added to periadically. This should be selected (sand-clay proportion) to
~give the best practical stability when dry.

(2) DOther 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 legs attention. Bridges end signs may bg absent
al together.

3. MAINTENANCE QUANTITIES AND COSTS

7’

Specific maintenance programs can only be drawn up when there are good
inventories of the existing roads, incluwding lengths and widths by surface
type and the age end conaition of pavements. Other date is also needoed on
traftfic, souwrces of materiale, and 30 on. However, generalized averaye
annual coste per kilometer can be estimated.

a. ASFHALTIC CONCRETE PAVED ROADS.

(1) Travelway.

Thest high-type surfaces will normally show little distress in the
initial yearys aof use. After four or five voars, incceasing amcunts of hole
patching and short, loveling oveirlays will be needsd, rising rapidly after
about ten years. Assuming an average ages of eight years, and keeping in
mino che physicael condilians and probabtls standarcs of coenstruction in thea

governorates, it 1s believed that the annual rate of hole patching should

be about 0,09% of the travoeluway area, and the rate for leveling overleay
about. 1.3530%. If the avereage pavement widith is &.5 m, this will result in
S.8% w2 of hole patochning ang 97,8 mZ of leveling overlay per kilometer

per year,
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Hand methods are indicated for this modest amount of hole patching,
using hot min ar cold mix patching material. The cost is estimated to be
about 8.00 Egyptian pounds (L.E.B8.00) 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
hitumen and crushed stone chips, to prevent raveling, within a few days or
weeks after the repeair. Usually, the area of hand sealing over hole
patches chould be about 0% larger than the area of the patch and the
sealing over the short overiays about 5% larger than the overlay area, to
insure caovering the edges and ends of the aoverlays. 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.164.74 per km.

Regarding periodic, full-width seal coatirg, 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 preszent. However, scel coating slso helps tp prevent
loss of pavement thickness due to wear and to reduce accidents by
providing & better non-shkid surface. Therefore, it is recommended that the
work be included for the paved roads of the governorates.

The formal policy of RRA (3) states that seal coating "...ms, 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
& 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 coverad by a normal triple-lap
nozzle spacing on a spray bar. Thic would give 6,620 m2 per km for an
average width of 6.% m, or 828.75 mZ per year pro-rated. The work is
estimated to cost L.E2.0.75 per m2, or L.E.621.54 per km annually.

The formal policy of REA (3) states that seal coating "...may become
necessary 1n intervals of &-10 vears.,..”. This 1s in agreement with Lormal
practice for similar condicions. ¥ o« cycle of eight vears is assumed for
a group of pavements of varving age, then the cost can be pro-rated at one
eighth per year. The seal area should fe about 2% greater than pavement
area, to make sure that the edgez are covered by a normal triple-lap
nozzle spacing on a spray bar. This would give 4,430 m2 per km for an
average wicth of &.Y m, or 828.75 al per vear pro-rated. The work 1s
estimated ta cost L.E.0.75 per m2, or L.E.621.55 per km annually.

(2) All grices are financial casts (not econcmic costs) and are estimated
2s of Mayv, 1934,

(3) "Maintenance policy", Ministry of Transport, Authority of Roads and
Bridges, July, 1983,
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As stated previcusly, the maintenance reconsiruction of short sections
may sometimes be necessary in the later vears of pavement life, but a
quentification of such work will not be estimated h=zre, nor that of
general rehabilitation after 10 or 15 vears.

(2) Shoulders.

By observations, the shoulders along paved rcutes in the governorates
are usually earth or gravel. Grading is assumed to “e necessary every two
years, adding abeout 6m3 per km of soil to make up material lost to
shoulider traffic of different kinds. It is estimated that a work crew can
reshape the shoulders (buoth 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 B8 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. t.08 = L.E. 8.32

32 hours labor @ L.E. 0.32 = L.E. 10.56
Subtotal 8.88

Overhead @ 257 = L.E. 14.72

Total = L.E. 73.80

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

4} All crew-day costs, and unit prices in general, are intended to include
overhead costs equalling 287 of other costs, to cover maintenance
inspections, engineering services, end other administrative.
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(4) Embankment maintenance.

Whether the work consists of restoring earth slcpes, or repairs to
rip-rap, walls or other, it iz assumed that one crew-day per km annually
will be adequatz for this activity:

8 hours emall dump truck @ L.E. 15.00 = L.E. 120,00

8 hours driver @ L.E. 1.04 = L.E. 9. 32

8 hours Mason/Foreman € L.E. .83 = L.E. b.64

48 hours Labor @ L.E. 0.33 = L.E. 15.84

S m3soil (or equivalent value, other matls) € L.E.0.70 = L.E. 3.50

- Bubtotal = L.E. 154,30
Overhead @ 28574 = L.E. *8.958

]
r
m
[N
0
)
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53}

Annual, per km, Total
(3) Repair of bridges and other structures.

Assuming one structure in every 10 km and one crew-day per km on each
once a year, the approximate cost would be:

2 hours pickup truck @ L.E. 3.00 = L.E. 40.00
8 hours driver &€ L.E. 1.04 = L.E. 8.32
B hours Mason or Welder @ L.E. Q. = L.E. b.64
32 hours labor @ L.E. .:3 = L.E. 10.3%6
Lump sum materials . 10.00
Subtotal = L.E. 72.52

Overhead @ 257 = 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 tvpical for
Egyptian secondary roads, it igs bzlieved that upkeep and replacement
of signs on the paved roaas of the covernorates will cost about L.E.

- %0 per km oannuslly.

(2) Centerline striping (every third year) is also estimated as a lump sum
perr km per year. Using cost information frem the Cairo-fssuit
Feasibility Study ithe figure adopted is L.E. 80,00

(Z) Total annual per km for traffic services = L.E. 170

(7) Emergency maintenance.

Not estimated for this report.
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() Summary, governorate paved road raIntanance.

Travelway L.E. 1,078.85
Urpaved chou. do*’ 102,80
Crainaue marclenanco 14,72
""-Darﬂ mam (?2- E:u
Hiructuren 9.44
Traffic services 170.Q0
: Total L.E. 1,568.39
Total annual maintemance, cost per Pm, rounded L.E. 1,570.00
b. GRAVEL ROAD MAINTENANCE.
(1) Travelway.
The activities are assumed to be grading every csix weeks (9 times per
year), and the addition of 15 cm (compected thickness) of replacement

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

total roadway width 1s taken to be seven meters,

=

The

requiring five passes in

normal arading and the completion of about six km per day. The regraveling

guantity would be 1,050 mZ per km, and a work

roller, water truck and S small dump trucks should place about 125 m3 per-—
day (compacted), requiring 8.4 crew—days per km every 10 years.
(a)Brading.
8 hours grader @ L.E. 35.00 = L.E. 280.00
8 hours water truck @ L.E. 13.00 = L.E. 120.00
8 hours grader operator @ L.E. 1.04 = L.E. 8.32
8 hours driver e L.E. 1.04 = L.E. 8,32
8 hours labor @ L.E. 0.33 = L.E. 2.64
Subtotal = L.E. 419.28
Overhead € 25% L.E. 104.82
Total L.E. 524.10
Arinual per km = 92/& or % 1.5 = L.E. 786.15
(b)Feriodic regraveling.
g hours arader € L.E. 35.00 = L.,E. 2Z80.00
38 hours lcader @ L.E. 50,00 = L.E. 400,00
8 hotwrs roller & L. E. 20000 = L.E. 160,00
40 hours dunp trucks € L.E. 15.00 = L.E." 600.00
€ hours water truck @ L.E. 15.00 = L.E. 120, 00
72 hours operators/drivers @ L.c. 1.04 L.E. 74,88
16 houre labor @ L.E. .22 = L.E. S.28
144 mipit-run gravel {loose) € L.E. &.00 = L.E.  84&4.00
Sub total L.E.2,304.16
ODverhead & 8% = L.E. 4246004
Totxl = L.E.3,130.20
Arnnual per bm = 8.4/10 o G.84 = L. E.Q,b?? 57
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(2) Othetr activities.

Drainage care is assumed to cost about,the same oun gravel roads as
paved rqutes, embankinent maintenance about two thirds because of lower
fills, bridge repairs cne half of that for paved, and sign maintenance
maybe L.E. &0 per km.

('.’

3) Summary, gravel road maintenarce.

Travelway L.E. 3,415.52
Drainage 14,72
Embankment 128,65
Structures 4.72
Signs 60.00

o . T e s ot e Gt e (e Sy

Total annual mainternance 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 meters,
requiring only three passes with « grader, but the vield is =till 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 km, added where needed and mix&éd into the top ten centimet
of the roadbed. A work crew should complete about ane km of road length
davy.

(a) Brading earth surface.

8 hcours grader @ L.E. 35.00 = L.E. 280,00
8 hours water truck €@ L.E. 15,00 = IL.E. 120,00
8 hours grader operator @ L.E. 1.04 = L E. 8,352
8§ hours truck driver &€ L.E. 1.04 = L.E. 3,52
8 hours labor e L.E. sos = LuE. 2.64
Subtotal = L.E. 419.28

Overhsad @ 28%4 = L.z. 104.82

Tetal L.E, S24.10

Annual per km =3/7, or x 0.43 = L.E. 225.3%6
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(b) Addition of material.

\ .
8 hours grader @ L.E. 35.00 = L.E. 2B0.00
8 hours water truck @ L.E. 15.00 = L.E. 120,00
24 hours dump trucks @ L.E. 15.00 = L.E. 3J560.00
40 hours operators/drivers @ L.E. 1.04 = L.E. 41.60
14 hours labor @ L.E. 0.3X =L.E. 5.28
100 m3 sand/clay (loaded) .@ L.E. ©0.70 = L.E. 70.¢C0
‘gubtotal = L.E. B876.88
Overhead @ 25% = L.E. 219.22
Total L.E. 1,096.10
Annual per km = x 0.33 = L.E. 361.71

(2) Other activities.
Drainage care should cost less than
one-half,

bridge repairs one—quarter, and sign up

embankment maintenance around one

that for higher—type roads, perhaps
~third that for paved routes,
keep again one-third.

(3) Summary, earth road maintenance.
Travelway L.E. 587.07
Drainage 7.36
Embankment 64.2
Structures 2.36
Signs 30.00

L.E. 691.08
Total maintenance cost per km, rounded, - L.E, 690
d. COMMENTS.

1t should be understood that the foregoing estimates of main

are based on
costs will
factors.
account.

incomplete information and
also vary according to traff
1t is believed that a&ll maljor

-
It should alcc be apparent that funds may 0

adeguate maintenance s+ the governcirate

cammon. Wnen rcads are constructed but nobt we

deteriorate, usually becoming rougher,
perhopz a multiple of ity 1
form of higher vehicle operating costs

s
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NTENANCC METHCDS AND EQUIFMENT.

1. Vehicle and road development.

The first S0 years of the motorized vehicle showed constant incrasases
in size, weight, power and speed. This was true for passenger cars and wasg
even more pronounced for trucks. Happily, the trend for car size and gpeed
moderated zomewhat in the last two decades, but still the value of time
impels pcerple to drive their vehicles as "fast as conditions will permit.

Faster speed caused the development of better highway and street
surfaces. The improvement was achieved not by introducing new materials
(although some of the old ones were abandoned) but by changing
construction methods. BRetter preparation and mixxing of paving materials
helped, but the most important factor was the invention af machines. to lay.
pavements in a continuous ribbon, for greater smoothness.

%. Labor—intensive maintenance versus mechanized.

Maintenance of the surfaces has followed the lead of construction in
trying to preserve smoothness. It is demanded by the users of highways and
streets, and it is important in minimizing vehicle operating costs,
closely related to tariffs, fares, and fuel consumption.

These cbservations seem almost completed unrelated to the maintenance
of roads in four governorates of Egypt, but they are related. The
highly-developed vehicles that have led to the improved construction and
maintenance methods oporate on mast of the road systems of the world,
including Egypt’'s. In fact, it is difficult to buy vehicles that are
suited to pocrer roads and slower spesds. Those that are sulted, such as
military units, generally carry & high price for purchase and use. There
ic = rneed for mainterance standards to be in step with the
charachteristics of the vehicles which use the rocads.

This presents some hard choices for developing countriecs. When
population growth i« ctrong there 1s often a surplus of labeor, and a need
to emplcy it productively. Labor-intensive methode have to be conciderad
in all econcmic activities, and public ssctor employment iz a special

o o to increase labor
mponent of costs there 1o often &
to road malntemance as much as

target. Howavar, whon hand meunnds &
utilizatizsn and reduce the forelign comp
trade-of+ in product guality. Thig applies
to textile finiching ot steel-making.

sikilicd labor ie so
by hand, at least on
o c of azphalt

-

[
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Thare &re nations today where the pressure
great that rozd maintenance is dano dimost entivrely
the sscondary road ovsbtems, but including the marntonan
pavements. Gravel and earth roads are graded oy manuad
using templates to guide the work. sStone acgregates for base repairs,
patching miyes and swiacte dressings o bon end scresned by henc.

fodrome ovir open fires and poursd from aemaller
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Oitumens are hected 10 ha
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1t is astonishing to cee what ©
results are
However , they are not equal
constructad by machine methoos.
at very moderate driving speeds,
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maintenarce and more mnaintenance.
hand-grading unpaved surtaces,
obtained by & modern grader with 1ts
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Equipment identification.
a. Asphalt pavement maintenance:
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There are mobile units available to speed the patching procecs;
truck-mounted packaaes with small compressors and mater:ials starage,
emall portable hot-mixing plants, ecpecral wunits to shoot
emulsion-aggregate mixes into the heles, and othorz. None seem to
have any wide acceptance. A better strategy 1n pavement mainltenance
is to patch small holes quickly, within a few days after they appear,
and not wait for the developmeant of corcentrations of work. If the
holes care few and far apart there is no Justification for driving or
pulling special units or compressors: long distances to make
occasi1onal smail repairs. 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 csmall quantities of tacking
bitumen and patching mix can do the work adequately, without special
equipment. :

There is a question of how patching mi» should be prepared for
maintenance; whether small plants are necessary forthis task.,
According to the NTS inventory of 1981, the governorates of interect
have from 15 to 205 ke of pavoment each. I€ the 205 km in Sharkeya
have the average rate of hole development estimated earlior (0.00%)
and the 6.5 m average width, then tlhie total annual patching area will
only be about 1,2005Z, Assuming a thickness of € cm (before
compactien) this would require 96m3of patching mix. Even adding the
larger quantity for cshort maintenance overlays (discussed below) with
& loose average thickness of around S cm, or &500 x» 205 % 0.015 »
0.05 = 999m3, the total annual requirement is only 1,09Sm3. The
quantity for the 1S km of pavement inventoried in Kena governorate
would be 80m3. It is doubtful whether even the 1,095m3wautl d
Justify the aquisition of any size plant, for maintenance alaone,
csince the work would he spread through-out the year. Quantities of
this order should b obtained from REA plants, or contiractors.

The foregoing assumes that hot-mix would be used for all surface
repairs. Hot-mix is generally preferable, despite ite limited working
time before cooling, but cold mixes made with liquid bitumens
(medium-curing or slow curing cutbachs) are satisfactory for the
work, and can be stock-piled for weeke or even months. They offer
areater frecdom 1n schadulino work. and can be mixed in mast plantis
(with care and adiuztment) in pugmille, on grader circles or. in
emall aquantities, with a loads

a 1o

=,

It waz mention2d earlier that short maintenance overlavs are beotl
one with a grader  In fact, gradeore are needed in various actiwvitioe
and ohould be on any list of ba

=i¢ maintenance eguipment. Stegl-drum
rollers arc alaeo reguired in difforant mainteonance operations. FEven
hen labor—intentive sethods are dopinant, rollere have ©o ne

provided for the compaction and finishing of road materials.
Frnzunatic (rubber-tirod) rollor: nave advantages 11 some
circumstancss, but are not abisalul ential. Steel-wheel rollers
carmniol Do dispensed with., I+ such 1 have a vibratory capacity
they will speed up some operations but, in moct maintenance wor ks,
they will be operatod in the wlatic mode. Small walk-behiind
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but motor-driven rocllers are useful when  there are Jaryg
amounts of hand patching to be done, but are probably 'no
justitiec for any governorate. ) '

M

(2) Hand sealing over patches reguires & hot bitumen sprayed, or

(4) Shoulder gradin

poured and sprecd, cover and bteyond the patch, plus a hand-cast cover
aggregate of store chips (or coarse ssnd), and tamping. Froviding the
hot bitumen is a protlem {for cscattered work. When jucestified by the
quantity of petching, the usual salution is the trailer-mounted
asphalt heating kettle with kerosene buwrners and & small gasoline
engine with pump to supply presswe for a single hose «nd 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 uced for the purpose in the absence of
anything better. Hand-casting the caver 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 preferable to moving a roller
long distances between separated work sites.

Periodic seal coating:

The only satisfactory way of doing full-width sealing for long
distances is by the use of an asphalt distributcor truck and a
mechanical aggregate cpreader. The work is moderately e:dpensive and
unless good results are assured the expense is wasted or, worse, can
result in ztreaked or bleeding pavement surfaces. Rolling is
necessaery immediately after the cover material is spread.
Fower—-brooming is often needed as preparation. Because cealing is
only done at intervals of several years rt will be better for the
governorates, with their limited paved networke, to contract this
work rather than cwn the special equipment. Alternatives would be to
have sealing done by RBA, if feasible, or for two or more
governorates to share the cost and use of a distributor truck.
Self-propelled chip spreaders are probably not warranted cven for a
regional wark aroupn. The push-box type which attaches to a dump truck
should be zatisfactory.

9]

This appliss only to unpaved shoulders along paved travelways.
The Bguipment needed consists of & grader, & water truck in soma
circumstearces, a stall dums truchk (Sm2) to haul make-up material i+
reguired, and & reller, at times. Normally, thz grader tires wil
give adequate compaciion at the pavement edge, where i1t 1s mocst
NUCRESSary.

-

—

) Centerline striping:
Hamnd peinting i¢ not satisfactory for lenaths of more than a few
r

stors., A wide varietly of sponial mechings are manufaciurod for this
wory, of all sires. Anain, contracling, or arranging tho worlk with
REA, or o regione! arcuping {for ownershilp may be tho best choices.
Dtherwise, acquizition should be limited to the walk-behind types of

striping machines, o the cmallest and simplest sclf-powered unite,
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b. Embankment maintenance:

As mentioned, slope repairs on rural highways are often done with
dozers, but that is probably not a feasible method in the internsely farmed
areas of Egypt. Workimg the slopes from the top will involve hand labort,
with & dump truck far bringing in new slope material. For emall areas this
material can be placed and tamped by hand. In larger amounts (severalml)
compacticn will be faster and better if dorne with a vibrating—-plate
tamper. Varicus models and sizes are available. They are hard to hold an
slopes, but rope slings can be used.

If plate tampers are a part of governorate rguipment, they are also
very useful for compacting asphalt patches, setting seal coat cover
materials on small areas, and =0 on. Bascline-engined tampers, or "jumping
Jack" compactors, alsao 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 paowered mortar or cement mixers.

€. Drainage uphkeep:

This is almost zntirely hand work, shoveling out silt deprsits or
replacing loct materials around headwalls, etc. Once again, repairing
masonry or concrete facilities may , if there are large guantities of
wark, be made easier by using mortar and cement mixers.

d. Eridges and other structures:

The decks of concrete structuros sometimes develop spalls, or suffer
damage to curbings, and need to be repaired with concrete. More
Trequuently, cimilar work is needed arcund pilere and abutments. Damage to
metal raillinge 1s comman, reqguiring acetylens® torches for straightening or
removing bent cectione, and arc welders for joining new pieces in place.

e. Signs in general:

All classez of road require at least some signs. The maintonance of
these involves cleaning, straichiening and repainting sign faces (and
pests), and replacing those when ooeessary. For the governorates, thia
will uzdélly be hand labor. Overic for baking on reflective facings and
lettere might be justificd for recgional grouplings of governorates.

f. Grading gravel and earth roadzs:

This is mostly work for aredoers, ascisted when necossary by water
g

- =2
trucks, dump trucks, locdors, and rollers. The natuwre of the work 1s

g

cbvious, as 1 the cuguipment newded.
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g. General listing of equipment:

The basic tools of road maintenance are the gradesc, dump 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 cf materiais, and for special jobs in paving
mairtenance. Lcaders of the § m3.to T m3 size are a constant necessity. It
is true that most cold looce materials can be loaded by hand, but the
resulting delays: to wortk crows arc often intolerable. Only & limited
number of men with shovels can work around a truck bed, and this
determincs 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 octher purposes.

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

All of the mentioned equipment, and other types as well, can be found
in ordinary maintenance flents. Most of them are already owned by one or
more of the governorates of interest. It is a matter of fundamsntal
concern to keep them serviced and in good operating condition.

C.EQUIFMENT CARE. ,
There are variocus ways of subdividing the different kinds of
maintenance needed to keep machines going. one categorization is:

The supply of fuels, lubricants, tires and other conszsumed items.
Servicing and adjustment.

The repair of componentes,

Rebuilding.

1

1. Consum=zd supplie
P

(a) Fuels and lubricants have to he available for ihe cperation of

1 and ovther petroaleum products as wWwall. This inzludes

it
S, Groasss, porocene,
- : :

mesht equl pmorn
gascline of the proper grade, dieszl {fuel, oci s
hydroulic fluid, and zpecial {fluids for brake systems, tranemissions,
aint power stoaring. Blyoosl coeolants asy bo reguicod.
specifircations are important., A1l of thece muzt be bept free from
contamination, mixning and loow. Fuels especially have to b ctored so
that condencation water can be removed,

{(b) Tirese are a normal wear 1tem. Most meintenance organmizations will

heep the most-used sizes on hanid, and depenc on commercial cuppliers
for the others. Ordering well in advance of need may be nececsary.
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(c) Wear parts.

Graders, loaders, dozers and scme other machines htave replaceable
cutting edges, and often corner bits as well. The most uszed itens
should be kept in stochk; grader edges wWwear rapidly 1n some cond tions
and, 11 not replaced in time, The wear will centinue 1nto the
moldboard i1tselt, removing the support for the replaceabtle edge vnd
finally requiring an entire new molcdboard, at high cost

(d) Naturally, there are other i1tems which are also consumec, e.9.
brate linings, but most are considered under other kinds of equipment

maintenance . RS
2. Service and adjustment:

This includes the changing cf 0ils, transmission fluids,'etc.,and
especially the servicing or replacement of filter elements intended to
remove contaminants {from fluids, dust and sand from air intake systems,
and abrasive particles caused by metal wear in engines. Dy filter
elemer.ts are sometinics expensive and there are numerous types amd sizes
vhich have to be stocked, but attenticn to this according to fixed
erhedules ig critical.

Adjo=tments can usually bz done with hand toocls, though some of the
toocls may be cpecial. Items reauiring adjustment include clutch and brake
clearances, steering, throttle linkages, hydraulic pressures and many
others.

Z. Rep ir of components: ‘

In the machines of an ordinary maintenance fleet there are literaly
thousands of parts which can wear out, break, cor become damaged. It i1s
this category which occupies most of the time of mechanlcs. &ngines, crive
trains, frames, ele~irical, hydrau*lc, water and air systems all wear,
fail and rupture. For a .\ned fleet of cquiprment, there are hundreds of
thouzands of gspecially desigrned and fabricated parte which have to be in &
stoch bin socmewhere, 1f the meachines are to worhk out their useful lives.
This is 'a nhuge problaon, one whiich exizts even in develcoped countries wherc
equipmsent 1z menufeciurad. Tho problem siaply has to be aFCﬁptbd. ‘RN S
are narmﬁlly held at three or four different levele; the po:nt of use of
the machines, field cfficos of Lho fabricators o thelr calecs

representatl ves, anc huane and ragilonal Wer €elCuseEs © the manuwtacturers,
which can &alza draw from the fabiricatore of ceub-ascenmblies. Theoe
arrangenents wort feirly wall {for highly standordizes 1temns such o=

wheela, and for certain popular encines in widoe uoe. Even bearing
assemblies. 10 Lhoir great variebty, ars cade by o limited number of
campanies and built imto manmy different tvpes mﬂd palbes of machines. The
gifficulty lies in che cpecial comnponents llle Chns-Company Leansmiosions,
ancillary drives and controle, pumps, valves, and & great variely of heavy
sub—acsemblies ana £mall special parts.
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A common practice has been to import, with each rackine, spare parts
amounting tao 20% or 25% of the machine cost. This has been helpful, but
not generally satisfactory. It results, universally, in parts beirg lost
while waiting for use {(sometimes vears), and in warehoucses full cf dead
parts which must be stored, carried on books or lists for long perids,
and firally disposed of when thev have no resale value. A better sy ten
would be to hold & major part of the funds for the nurcheaese of svec fic
parts when needec. It is recognized that there would be serious
complexities in such a system, like holding the fungs unm’ ved for long
periods and in arranging for customs clegrances when the parts are needed.

EqQuuipment managers and mechanicse often long for the days when‘ﬁachines
were simpler and, az an example. a gear—type transmission could be taken
apart in almost any shop, i1nspected, #nd re-assembled with & coupie of new
gears or perhaps only scme standard bearings or lathe—-turned. bushings.
Maintenance of equipment was certainly easier when the machines were less
comolex but, in fact, the growth in compledxity has almost always made the
machines more useful in their work. The increase in work efficiency of
instant-shifc torque converter transmissions over old manual gear boxes is
astounding when viewed in operations. Hydraulic systems have
revolutiornized graders, powsr shovels and other mechines, and have led to
the development of highly useful equipment which didn’t exist before.

The repair of components is the key ta equipment maintenance, and
spare parts are the key to repair. 0f cowse, machines alszso consist of
frames, mountings, and simple shafts and housings which can be welded,
straightencd, or modified by mechanics with crdinary facilities.
Increasingly, however, succecsful repair depends on the use of specific
spare parts from tho manufacturer. "Remove and Replarce" used to be a
deraogatory term among mecheanics but, more and more, repsir conciets of
replacing sealed pumns, regulators, multiple valve blocks, and largo or
small assemblices which must be er1ther discarded Lezause of any internal
defect, or sent to special shops with teols and facilities for working
with close tolerances, high gressures, exotic welding and cther uncommon
technigues, plus means for rigorous testing before an assenbly is returned
for use.

4. Rebuilding:

;e
It has alwavs bren true tnat the oeoneral renewsl of whole machines or
majar sub-osrte wias a2 matter for largs chops., The clas gramnlo ie
ergine reburld, Grinding valuss in middle-sized gag ennines ig
feasible oven for field shono, Fe-boring the cyvli such angines is
no hiig proniaa, Roogrinding c-anbehadve de ancthor metios emtﬁr;]v7 anct the
recullding of larqe engines 1s only po..sible in

the righi - ilitic Thm samg 15 true for crawler traocks, gradoer reles,
and other major par ale machines. 1t 1 often economl cel tu rebul ld
rather than coguire now & hlpﬁaﬁl, Lot 1t de umuslly nmecensary to have the
work dorme by central shops at state or mational level, o by a commercial
service of a manufacturer.

-
]
3

16 anmpc with

n
Lo
—'

113



D. ASSIGNMENT DF EQUIPMENT CARE:

1. Fuels, lubricants and other consumed supplies:

It is cbvious that fueling eguipment and adding make-up lubricets
should b2 under the corntrocl of the entity which uses the equipment. Even
if commercial outlets are the scurce of some fuels and other suppli s
tnere must bec administrative arrangements through which they can be bought
without delays. Tires of small and mediun size should be stocked and
changed when necessary by the cperating agency, although mounting large
tires, as on loaders and graders, may have to bo dorne by others. The using
agency should have grader cuttine edges and the necessary plow bolts on
hand, plus come other wear parts, and replace them in their own yards when

possible.
2. Service and adiustment:

This should alsa be in the hands of the operating agency, since it is
an almost daily requirement. Mimimum stocks of filter elements should be
on hand. Mechanics have tc be available, with the hand toocls necessary,
for normal, frequent adjustments. Equipment operators need to have a few
basic tools, plus greast guns for any daily lubirication which is needed at

the sites of work.
3. Repair of components:

It is decirable to have the highest feasible repair capability under
the control of the operating agsncy. Here 1t is necessary to compromice
with reality, because the coste of having mechanics, parts, shops and
tools constantly available is high. The provision of repair facilities has
to be adjusted to the numbers of cguipment units and the importances of the
worhk they da. Nevertheless, all modesirn eguipment is exnpensive, and down
time meens that no benefit iz bsing obtained from the invectment.
Furthermore, the machines aoften wort in teams {loagd, haul and place) and
one unit ocut of service may stapn all the rest. Censiderable effort and
expense isjustified to insure tnat equipment is repaired early and put
back in use. If good repair cservices can not be provided at the primary
(operating) level, it ig to be hopec that shills, parts and auwxiliary
needs Willl be within reach when saior pleces oV eguipment are out of
service.

4, Rebuilcdino:

This, obviously, is work ta be assicnetd to central shops or eguipment

suppliiers. Neverthelsss, in ths interest of economy in ocwning and using
road maintonance equipment, reboilding ssivices have to be back there
somewheres in the chain of sawprent repatlis.

E.GOVERNORATE WORE CIMTERSE,

fim a piloct program. il 1e o to Jwrniaen work centers in the {four
governurates of inbtsresl, with aodest 1nitial facilities for the

maintenance of road eguiosment, vater supply systems, and other
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infrastructure. This paoer has discussed the kinds of equipment normally

used in partially mnechanized road conservaticn, and the care of such road
equipment. It remains to consider the physical and technical requiremente
of governorate work centers, related only to the road maintenance

equipment.

1. Space and Cther Fhysical Needs.
. ,
a. A first consideration is location and access. Naturalivy, 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, hut it
is often impossible to provide enocugh space near general government
offices. A reasonable alternative is gornd telephone service and an
acceptably short driving distance for written messages, signed documents,
and so on. VWork centers should be on principal paved roads, and
preferably somewhere near the centroid of the roaad system to be
maintained, or at least well-connected to all parts of it. The direct
entrance tu the wort. center site, from the public rcad or street, must be
reasonably level and wide enough so that graders and other leng or towed
vehicles can turn in without serious treffic conflicts. Walls or fences
on the front line of the site should be beyond the radius of such turns,
and the gate opening wide enouch for large vehicles or loads. Steep grapes
up on to the public striezet or road shoud be avoided, and eight distances
left and right must bz good enocugh so that heavy equipment lzaving the

yard can enter traffic without canger.

b. Total Size.

.
AN obvious need within the site, facing the entrance, is room for the
largest vehicles or combinations to turn arcund, either in one movement
or, 1f necessary , by maneuver. On the periphery of this turning space
should be fuel storage or pumps which can be reached by all vehicles. The
mechanic’'s wor area should ales be accessible to equipment. In addition,
the requiremerits for extra space include:

a. Farting for all egquipment likely to be in the yard ot one time.

b. Steorage Tor stockpiles of maintenance materials (gravel ., asphelt,

Jumber . Culvert pipe, etc.) ’

c. Efclosed storage for high-value items like spare parts, tires and

batteries.

d. Spzcoe for a minimum amount of disabled equir

gularly and prior to maljor
Tihis area should drain away

e. Space {far cleaning large machin=2s, re
repair, at lezst by hosing and scrublting.
fram otner worbk space.

is probabyly 8,000 to .

The minimum size to provide for all of ihe =
F
e far otha

10,000 sguareo maters. Work centeor recporsibilit:
infrastructure might add to the space needas. Room +or future expansion
stiould be obtained if possible.
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Assuit Governorate
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c. Other Fhysical requirements.

Telephone service was mentjoned as & part of access considerations.
Electricity is also essential, pius potable water, and bulk water for
several uses. '

2. Technical requirements:

1f the resources provided toc the governorate work centers are intended
only for fueling, 0il changes, filter changes and mechanical adjustments,
then hand tcols and simple facilities wiill be sufficient for most
circumstances. 0On the other hand, in the very broad range of activities
called for under component repair, there is an almost unlimited list of
tools, shop eguipment and facilities which might be needed. They are
listed in some detail below without any implication that they should al)
be aquired by the governcrates, now or 1n the future, or that they
ronstitute a recommended list for chops at any level. 1t should be noted,
however, that if modern road maintenance equipment, such as that now owned
by the governorates, iz to be kept in good working order, then most of the
items discussed berow will have to exist, somewhere, at least in primitive
form.
1. Covered work space, lighted, and with provision for porteble 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
gump beds.

4. Strong, metal-surfaced work tables and some work stands.

5. A means for lifting engines and other heavy components out of
machines. This can be simple "A" frames and chain blocks.

6. Dollies on which transmissions, bell housings and other heavy items

can be lowered and rolled cut from under vehicles.

7. Heavy hydraulic jacks for lifting,imcluding rolling jacks for
positioning transmissicns, eta.

8. Some provision for cleaning parts.

?. Hand tools, in great variety.

10. Shop tools, including dril) press, grinder, hydraulic press, vises,
hearing pullere, torquée wrench, anc on and on.

11, fAcetylene heating and cutting torches.

2. Electric zrc welding rguipmsnt.

Z. Brale drum lathe.
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ASSTUT GOVERNORATE_

List of Equipment

rasaniay
Markaz and City Covje‘rnorat:e Assiut Dirot Koseia Mianfalot Abu Teeg Safa
Equipment Condition Condition | Condition Condition Condition | Cendition Condition
O{U 5T olutflsitiolu s |T O ju{S|{T oju}lsitio ju s |t O iU SIHT. ;
1.0 Street Flusher TR. ' 3f-13tell|-1-1{! i i
2.} Agriculture TR. 6lals hhatel-{-letsl-{-1ais51-]- 4 =1 =1at1q3l=-1a i
3.0 Trailers afi1y3}18te6l1t=-17§31-1-13 -t-14
4,0 Water SPR. TR, 2 ==l 3t-{=-i3§2i-j1-121- Gy —jata |- - J___i o B
5.} Refuse TR. ml-T- el al=-T-TaVY 20 -T-{2V s -|-{318{-{-]8isi-1-15
6.{ lieavy Equipment (G./R.) vl-fu ]2l )= -] = = e =2 T
Sewape TR. i3 f{stej24y 51 ~-168§ 41 1] ~}5 At 1] -1414 I1f -t 543 :i~1-13
8,| Ford Jet S8 T Bl B - -. .
9.| Bucket TR. ) 3{-1-1] 3 ! ’
10, Cranc 1]1-1- 1 i
11.] Loader 1!l -1~ 1
12 Heavy Trucks tl-1-1413 -] s 1= -11 e :
13.) % Trucks gi3|-112f 31| -14 3l <l =32 -1t {3i2t-1-12 §
144 % Trucks -{-19 il = -1t i
153 Passenger Cars 4] -f-j14ay 2y -1-1 2 1f-t-31 Iy -y -1 1 it -0 -f1dr1q=-1-11i11-1-11 g
16 Mini Bus si1]-15 i
174 Jeep 31-1-13 i :;
8 ) Fire Trucks ) 21 -1 -1t 2 bil-1- —1—§
193 Kefregerator : !
20 Finisher 2
211 Asphalt Mixers i ‘%
22 4 Dozer E :
23k Dump TR. E
0 = 1In Operation U = Under repair
§ = Scrapped T = Totxdl No.
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O e i A 2= i S A ot e o " +n o o it

List of Equipme

ne

Markaz and City

Sahel Selim

Abnob

Guanaiem

vl
v

)

B

wlary

LRI D BD e WIS H . I W KT8 A,

i ¢ . i N - :
i k ¢ Paving ProgJRo&Js&;rans.g Housling i
4 : i Departmens !
Equipment Condition Condition } Condition g Condition { Cenditlon § COEEiCLOR { Condicion j
oluislt jofuls It OUSTQO U{S T%OU'ST?OQUS1'§O§U§SL’L‘;
L - ' p i FUS s s Ve e+ 2 e o 2 e . 0 it .-..‘r.".-"-wn-u-,nrmv »:&‘3‘
i ¥ e " A S :
1.] Street Flusher TR. - | | 4 ‘ i E N !
. el 1 “ E—ﬁ E ) T 3 ] ; H G ‘{
2.3 Agriculture TR, st-l-{staloai-Je il -1314 i3 2! RN RE: 1,2 R : ! :
h . H T H
3. Traiters 4] -1-14 BER IR I : I !
- i ’ % i
4. Water SPR, TR, L Wt Wl N2 ORCER Mol Wl LN ST DR 0 50 O S A O 9 R A A T ___;
5. Refuse TR, gl -1 -1 8 3=V et 3: 31 -1 =12 OO T R B i )
3 - SN S —
c e ] i ; | 1
6.1 Heavy Equipment (G./R) 1 =1 =11 % i 211 !— 3 Ly 2 ; ) 1
: 1 L : ;
7. Sewape TR. Gl —p =t e sl -f=jaf a2ttt ot ab ] =154 ’ p b :
. ] 3 H
8.4 Ford Jet i :
- g ! 1
9.1 Bucket TR, ! ! P i z
{ 1 ¥ : :
10,] Crane 5 i g / ] : i % !
i 1T DU S A R R S S R
11.[ Loader : (e l-d-j2i -y } ;
E e Ty 1 - :
12.] Heavy Trucks b L=y -t biolyi=-17% L=l -1adi2 |- i-]2
I i i Y ;
134 % Trucks tl-f=-1t1 Yai=}=-1ad 1t-1112 i a3l | Pooial =4 -]y
' $ : — f— !
14 & Trucks g g A T S I T ‘ b { | :
3 s i : : ) :
154 Passenger Cars 1= 1=11 I S N | 00 I R TR S I R _2 i { i : z A Lol
. . 4 I . ¥ -3 M — i A
164 Min1 Bus ] : ? J i i i :
i d ' i ‘ i i
174 Jeep Y 11 -1 -1 i __[_~_—NL__-_~L*m!—. 1 _L_J@‘,ﬁ
- . 3 ] ¢ i P ; l | 3
183 Fire Trucks } ; i { ] i i ! :
i R N B 1 ' 3 M H ¢
194 Refreperator 20 -1-12 i g ] *i o P ] ¢
.. ’ i : ;
2043 Finisher 5 ) l! - - g! iﬁ ! ;
212 Asphalt Mixers ;i i ! Y L , SRS 3 ] | !
1 ¥ f ; ; i B
22] pozer ‘é NS S T 1 IS O I
i ! ] ] b g .
234 Dump TR. | l P R

x

0
S

In Operation

Scrapped

U=
T =

Under repair

Toter1 No.
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MENQUFEVYA GOVERNGRATL

List of Equipment

Markaz and City E?e§§§é f El Bagor

Equipment Condition Conditiocn

E1l Shohada § 1lencuf Talla Aslimoon | sers Elian

RE Ay 1L i LA
TOTS

Condition § Condition Condition § Condition Condition
CiU ST oju s ‘T GIui{sS T 0ot {S T otulsiT 4O |V S |T OJusST

& =

1.§ Street Flusher TR.

2. Agriculture TR, 21 -1 ~42
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|
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4
5
6.} Heavy Equipment (G./R.)
7
8

4 Ford Jet
9.f Bucket TR.

waad oear TR oe L

10§ Crane

11 Loader 1 f

12.] Heavy Trucks

138 %4 Trucks 3] - ~13
143 % Trucks

154 Passenger Cars 4

AL " o
~J

164 Mini Bus 1

174 Jeep

Ty

1841 Fire Trucks
194 Refregerator
20 Finisher

21J Asphalt Mixers
22} Dozer
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0 = In Operation U = Under repair
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AFFENDIX B
Organization Charts

a2f Governorates

Menoufeya Governorate’
Sharkeya Governorate

Directorate Chart for Menocufeya Governorate
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ORGANIZATION CHART FOR SHARKEYA GOVERNORATE
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DIRECTORATE CHART FOR MONOUFEYA COVERNORATE
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APPENDIX C

List of Fersons Contected

Rena Governorate
Assuit Governorate
Menoufeya Governorate

Sharkeya Governorate
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QENAR GOVERNORATE

Major General /Abdel Moneim Awad

Mr.

Yehia Mohamed E1 Khatib

Eng./Nabil El Hefny Mahmoud

Mr.

Mr.

Mr.

Mr.

Mr.

Mr.

Makram Farid

abdel Meneim Ibrahim

Abuel Kheir Adib_Salib
£l Sharkawy Dardir Ahmed
Abde. Sabour Awadallah

Shoukry Habib

Major Gamal

129

Secretary Gehera.
i

Deputy Director
Planning Dept.

Assistant Business
Manager Housing.
Department

Director of Road
Department

Director of Mech.
Fleet Qena City
and Markaz

Store Keeper-—
Road Dept.

‘Deputy Director-

Main Govt.Stores

City Chief Qus
City and Marka:z

Deputy Director
Mechanical Fleet
Qus City and
Markaz

Fire Dept.Director



Mr.
Mr.
Mr.

Mr.

Eng.

Eng.

Eng.

ASSUIT GOVERNORATE

Sami Khodeir
Fekry El1 Far
Salah Abdel Hafez

Farouk Nassif Wahby
Mourad Fares
Yosry

Youssef

130

Governor

Secretary General

Assit. Sec.

Director of
ing Dept.

Director of
Dept.

Director of
Dept.

Water Dept.

General

" Budget-
Road

Water



Mr.

MENOUFEYA GOVERNORATE

Hamdy E1 Hakim

Mr. Yaseen Salem Abdel Hafe:z

M.

Mr.

Eng.

Eng.

Eng.

Eng.

Eng.

Eng.
Eng.
Eng.

M.
Mr.

Mr.

Talaat El Desouky

Kamal Mchamed Badawy
Hohaﬁed Tahoun
Mohamed Sabry
Mohamed Morsy
Abdel ;attah Salem
Sobhy Hassouna:

Ade. Aly El Shenawy

Yehia

Ibrahim El Beheary
Mohamed Abdel Halim

Mohamed El1 Ghrabawy

Mohamed Gaballah

Sobhy Sorskok Yousev

Fathy Zedan

131

The Governor
Sec. General
fissict.Sec. Ben wal

Governér's Office
Director

Director of Houdsing
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
Flant

Garace

Garage

Garage

Direct. of Develop.
Dept.

Director of Flann.
Dept.

Director of Budget
Dept.



Mr. Mena Zalki Director of

Fimancing anc
Management Road
Dept.
Mr. Abdel Moneim Sakrr Store Keeper- i1 the
Bovernorate
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SHAREKEYA GOVERNORATE

Gen./Mohamed Amin Metkees The Governor

Gen. /Mohamed Ibrahim E1, Tokhy Sec.General

Eng./Henry Fahmy Deputy of Housing
Dept.

Ehg./Galal El Halawany Housing Dept.

Eng. /Ahmed Kamel Direct.of Public

. Utilities

Eng./Mchamed Samy El Basha Direct.of Fublic
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. Sayed Sayed Ahmed Direct. in
Faculty of Eng.

Mr..MDhamed Said El Azezy Basic Services
Froject Respon.

Mr. Ezzat Tantawy Direct. of Devel.
in Dyarhb Negm

Mr. Ahmed Bedier Chief of Local

g Unit at El1 Asayed

Mr. Metwally Ibrahim Chief of Local
Unit at Saft
Zoreelk

Mr. Boreay Mohamed Direct. of Finance

at the Governorate

Mr. Mounir Mansaur FPuwrechasing and
Mariet. Dept.

Mr. Mohamed Rashad ‘ Village Develop.
Director
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AFPENDIX D

Sketch Maps o} Governorates

Sharkeya Governorate
Assuit Governorate
Menoufeya Governorate

Qena Governorate
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GHARBIA GOVERNORATE
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APPENDIX E

Sketch Map of Egypt

Showing Governorates
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