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I. SUMMARY AND RECOMMENDATT IONS

Ao Summayvy

Title: Regional Transport and St orage, Makuti ~Chirund u
Road 690-0209 SETRS T ! us

Amount: A 4$4.2 wmillion; GOZ’$r}25fﬁiT1i6hf

Type of
Funding: ESF, FAKR cenfract

Time frame: Yy 82-rFY 33

Executing
Agency: Ministry »f Roads

The proposed project Ls a response Lo the requests Lor
assistance from the Government of Zimbabwe and the high
priority in project identification by the Transport Committee
of the Southern Alrica Bevelopment Coordination Conferences
(SADCC) for the rehabilitation of the Salisbury-Lusaka
(Ziwm-Zawm) Road.

With the cessalion of hostilities in the "phodesian" war, trade
and commuuications between Ziwmbabwe, Zambia and other
neipghboring states has orown tvremendously. Movements ol
grains, tndustrial goods, consumer pocds and Taw materials has
beeu greatly cxpanded. A largce amount of this trade has secn
movements of ypoods via &the Salisbury-Lusalka Road. For Zambia
this road is closcly ticd to the pation's extreme concern about
its access Lo external incernaticnal trade. The road 1is the
shortest route to a major sea port (Beira in Mozambique) and
connects the population centers of Lusaka and the Copperbelt
with Salisbury, Zimbabwe's major maize production arca and the
rail head at Zawi.

The Ziw-Zaw Road was closad to tralffic for seven years
(1973-1980) and during that time very little maintenance was
done. Once *raffic was allowed to resume, deterioraticn becume
more apparent and was accelerated by the movement of heavy
trucks. This movement, combined with the lack of maintenance,
has left several se-cicns of the Makut i-Chi=undu Road in poor
colition.

the U.S. was approached by SADCC and the Governments of Zauwbia

and Zimbabwe to help in financing repair work. A PID was
prepared in February, 1981, which recommended rehabilitation of



road scclions +n both Zimbabwe and Zambia. Since then, major
rehabilitation has been initiated in Zawbia, under Phases 1 and
IT, and U.5.%14.1 wmillion is being obligated. (March 1982
obligation 990,000 + 10,510,000) Phase L is nearing completion
and bids are being accepted for Phase 11, Since the PILD
approval in April, 1981, discusslons Lo ALD/W and AID/Ziubabwe
have beeun held to determine procedures [or assistance. Lt has
been apgroeued that Lhe FAR (Fixed Amount Re lmbursable) contract
approach will Lo weilized throupgh a councessionavy loan to the
GUZ. Eaplucering surveys sere performed and preparations were
made For the P2 desian.

-

The Project Paper design team has found tha: the rehabilitation
of the Makuti-Chirundu Road is cconowmically feasible. The GOZ
implementing cnency (dinistry of Roads) was found to be quite
capable ol swupporting the project. The project itself should
be completed within eightec.. months and showaed favorable
cconovmwic benelits and svetal returns. No sigunificant social or
technical issues were identified. DNo walvers were requested
and certain rccommended covenants are shown in Section V.D.

B. Recommendatbtions

It is recowmended thac USAID approve a loan Lo -he Government
of Zimbabwe in the amouny of U.s.$4.2 wmillion Lrowm ESF sources

out ~f -.::lonal funds, to Le used for the purpose of

rehabilitas vy scciiuas of the Makuti-Chivuundu Road (Zim—-Zawm
HASIEL Coo.ractual terms for the loan should be made in the
Fixed Amount Reimbursable (FAR) format, the loan itsell to be
repaid at Alp concessionary terms, over a period of 40 years
with 10 years grace on principal, with interest charges at 2
percent during the first ten yecars and 3 percent thereafter.

I1I. Background Discussion:
(A) Southern Africa Dewvelopmenl Straktegy = Transportation

The underlying thewe of the Southern africa Development
Coordination Conicrence ‘roraed by the nine wmajority ruled
countries ol the repginni I35 tc pursue policies aimed at
accelerated cconomic we'. Lopment auwd reglonal self-reliance. A
major area o¢f concern iLe vcalizing these objectives is that of
regional transportation capacitics.  The ability to move pgoods
efficiently in order to promote yreaber trade among the
countrics ol Lhe repiou and with the rest ol the world 1s
couns trained by the lack of adequate transporctation
inlrastructurc. The problem is particuiarly acute for Che six
Landlocked countries (Botswana, Lesotho, Malawi, Swaziland,
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Zambia and Ziwbabwe). Mucl of the existing infrastructure in
Zimbabwe has suffered from war damage and deterioration from
lack of use duviag period ¢f sarctions and guerilla war velated
to the independence strugp.e. Also, most of the infrastvucture
was buill duvring a period requiring legser standards in toerms
of carcvying capacity than now vequired by the region's
expanding cconomies and import/export trade. Recogniziag that
the need to develop and waintain the transpavbation
fnicascructh o ore Fronsceads national considerations, the
Caunteic, willin SAULL solocued Lransportat.on as thelr first
priority Lor repioaal cooperation. SADCC assigned
respousibility to Mozawbique Lor oversecing the planning and
cordination in this sector and created the Southern Africa
Transportation and Communications Cowmission (SATCC) which has
been functioning in Maputo with Nordic assistance for the past
two years. The sclection of Mozambique for this sectoral
coordinaticvn rellects its key position in velaticon to the
region's transportation system. Its ports of Maputo, Beira and
Nacala and the rail and roau links are extrewely ilmportant to
the SADCC countrics (evcapt Lesotho) and represcalt considerable
poteuntial cconomic savings due to the shorte. distances
invoived (compared to shipping through Dar es Salaam ovr
durban). Lven South ..rvica. despite political differences with
Mozambique, finds it ecoionical to use the port of Maputo f[or
part ol ils Liradue.

At a SADCC wmeeting held in Maputo in November (980 attended by
donors, a presentation was made of priority projects in the
transporation and commuaications arca requiving donor supoort.
The emphasis in this listing was for rehabilitation of kecy
parts of the cxisting inlrastructure. LFirvst priority among
road projects was given to the road link between Salisbury
(larare), Zimbabwe and Lusaka, Zambla. This road lhad fallen
into serious disrepair due to disuse during the eight years of
sancltions apatust the Smith regime in Rhodesia. lt Ls now an
important conduit for goods between the two countries,
particularly food for Zambia whose industrial/mining sector
relies upon grain imports from surplus producing Zimbabwe.
Subsequent to the Haputo meeting the United States received a
request Lo support Lhio 2ot ivity.  Fandiang tu the amount of
$13.1 million wage committed in FY 1981 for reconstruction and
rescaling of 80 kilometers of the road in Zawbia between Kafue
and the border town of Chirundu. Construction 1S now
proceceding satisfactorily on this stretch. This project would
include the Zimbabwean portion of the road as well.



(B) U.S. Regional Strategy

Support fFor repional projiw:zts such as this road demonstrates
the high priovity the M.S. places on encouragiag and assisting
economic prowth and sta»’lxty in Southern Africa. In
particular cthe U.S. endorses the eacrpence of regional
cooperabion as cwmbodied in SANC w5 4 prowmising weans by which
the Southern Africa states can more cffectively address their
common development problems through regular consultation and
coordination oi their plauning and investments in a number» of
arcas amenable to vconomies of scale and joint efforts.

Ssouthern Alrica 1s cconowmically and politically important to
the U.S. [ts wmineral wealth and projected economic ygrowth
offer considerable potential Lor wmuch expanded trade and
investment relationships above current levels with the U.S5. and
other developed cconowmizs. it is, however, a highly volatile
area. ‘The c¢xistence of South Africa's apartheid policies
threaten the stability ol the surrounding countries. The
movement toward Nawmibian independence has involved fighting
between South African forces and guerillas ir. both Namibia and
neighboring Angola. Within Angola itself conflict has existed
between opposing forces. 0Of lcnger term concern to the U.S.
(particulary in relatioa to the reglon's prospects for
achieving stability) is the need to overcome the pervasive
poverty which affects every country. Until these countries are
able to provide their populations with the necessary
opportunitiecs for improving their standards of livinpg and make
them productive contributors to thelir nation's 2cconomy, there
is little hope that the region will ose free from political
instability aund conflicc. While the U.S5. will work through
itnternational political channels to overcome the shorber terwm
areas of tension and conflict such as Nemibian independence, it
has committed ivselfl to working with various governments of the
region in assisting thelr economic systems to make them capable
of c¢liminating widespread poverty ard to internally penerate
the resources needed te sustain their growih. Success in
arhaviag these objectives will eliminate their dependence on
other econsiiies and Lteau &6 peaceful resolution of problems.
While the U.S. has been providing assistance bilaterally to the
countrics of the region, 1t also accepts the rationale and
potential for resolving some of the constraints to development
through reglional cooperation. Repional cooperation through an
entity such as SADCC offers possibilities both for cost savings
in development investment and for ifmproved relations awmong
counltries as a result ol a centinuous dialogue. The U.S. has


http:dev.elopi.ud

supporlied e concept of SADCC from its inception and its
approach to identilyling and prioritizing common problems
compatible wirh its own perceptions. The vanking of vegional
Cranspostarion by SAUCU as LLs first priority has been eundorscd
by the .. in ilbs own cugtonal development strategy analysis.
Business investmeat and commerce depead on the existence ok
reliable, vosL offective means ol woving soods and materials,
The Zim Aam doad prajocl oo seen o prime coanple ol the
consbraivi « poor dlansport can place upon Liande within the

rep o, The condition ol Lie road has added to the cost ol
Zambia ane Zimbabwe trading, costs wnich ultimately are passed
o Lo consnmers in terms ol hipgher prices bor poods purcivased
and Lo Lhe poveruwments Lo terms of increased torelyn exchange
outlays for tmporis, dawpered ecxportl expansion potential and
increasced waintenance coste. By alding in its rehabititation,
the U.5. contributes to the lLaprovement of economic conditions
in the vepion and encourages the southern Alvicans In the i
cllorls to voordinate their development for mutual benelit.

(u)

tepional Fransport = The Zimbabwean Perspeclive

cimbabwe's contra: peen-cwohice nosition within the southern
Afvrra repion wakes Lt oa crossroad or traunsit point for much of
tha trade lor savrounding countries. It's economy and trade
slruclure dare conducive Lo expansion aad competition with the
Republic of South Africa. Ziwmbabwe has one of the best
developed transportation infrastructures in Africa with a well
developed rail system and an extensive international standard
trunk road network. ILs ceconowmy has

boen coustrainced since independence by difficulties in the
transportation Lield.

Patterns ol Lranspoert had beezn established during the period of
sacctions which tied Zimhavwe's import/expcrt trade to South
Africa's transporlk system. Road awrd rail links with the closer
(and theoretically woie .couwomical, rall/port system of
Mozawmbique Lad been cat of  and the Facilitices there had fallen
into a4 serious state ol disrepaly and inelfectiveness due to
the Portusuese withdrawal which left equipment in poor
condition and a shortage ol traincd indigenous manpover.
Transport links with other countries (except South Africa) had
generally fallen into disarray and were Limited.

The iwmportance of efficient transport was wade clear o
Ziwbabwe when shortly after independepce South Alrica withdrew
twoenty-four locomotives it had loaned to the previous ‘
povernment.  This precipitous action added to an already



critival sicuatt

ot caused by old equipment and the demands of

the rapidly expanding economy, particularly the need to move
maize and winerval shiswmenrs.  This dependeuce on the R3A has
Frovedl Cusry o 4tembhabue (4t one polnt the GOZ estimated a
weelkiby too o o S milion i doreign exchauge) and eltorts are
thercelore being wmade to Lessen this dependence and expand
interaciivas with neighboviuy stabos.

Phe Satiobhevs/iasawa road, as one of the wmajor voutes fer Frade
wilic Aawice v, Gaud southera Zadre) was Ldeutificd ecavly on as
AZimbabwe's and SADCC's fivst priority for road vehabilivarion.
ther rouwien, cacbuding those through Uotalt and Plambres iu
Lhe cast and soubbhuwest vespectively were also given hipgh
priveity as 'vepional' roads and will be receiving assistance
Lrowm other donors. it iy Lntended that vehabilitation of all
these voute, and the improvements in the rai' system will make
Ziwmbabwe's transportatica infrastructure capeble of handling
tntra=restonal Lrade vl 2Us own ibeternalbional Crade in an
effective, cllicient maaaer. The benefits thus will be shared
by all uwsers.  These benelits will be both svcial and cconomic
in natuce.

(D) Relationship to AID's Bilateral Country Progran
Assislance Lo Zimbabwe since tis independence in carly 1930 has
been dirccted tarpely towards activities intended to stimulate
its cconomy aud to ald governmeat elforts ia the reconstruction
of facilities damapged or having saflered detervioration during
the ycars ol the independence conilice. Oace of the firstc
efforts to stimalate the cconomy was a povernment offcering of
price incentives to Lwmprove agricultural production. iailze
production which had been depressed frowm lacik of price
tncenlives and two years ol drought conditions, tutaled
approximately 3 willion metvic tons Ln 1930. Tiis was
considerably higher the. demestic ueeds (estimated at 1 million
metric tons per annum) and Ziwmbebwe was anxions to [ind markets
for ecxport, prefervably within the repgiorn. Zambia was a natural
custowcer since it had been experiencing Lood deficits and
necaded the maize Tor its Varpe urban populalion. Zambi o
subsequenlly contracted Jor o quarter of a wilbion Lons ol
dimbabwean maize.  The lifting ol sanctiouns had also reopencd
trade in a large number of ~ther commodities, largely produced
in the Salisbury industria complex or purchased frowm South
Africa and traunsited throush Ziwmbabwe. The Salisbury/Lusaka
road was a prime condult L£or this trade.

The road was one of the wany elements of Ziwbabwe's (and
Zambia's) indrastructure which had received "war damage" or had



http:ll:lt.ly

detoriovated irom wmisusc. The closure of the border for Lthe
cipht years ol sanctions resulbed in the road bueing used fLorv
only very liwmited loeal tr-fE2Z:. The lack of use and the
abseunce ol any substantial maintenance during this period
allowed rhe road to deteriorate. The road thus qualified as a
legitiwmale project for reconstruction of war damage. Its
rehabiliiation was supportahle both on these grounds and on the
need To o proavide clbicient Lranspori for Aimbabwe's growing
Crade witin Sambaoa, it thus complements and conlorms to the
couniry as.istance propram as cxpressed in the €SS and program
thrust .

L. PROJECT DESURLPTLON

Ao Project Goal and _Purpose

The over=viding poal ol the rehabilitation of the
Makuti=-Chirundu Road is to assist in the econowmic development
and pgencral vellare of the people of both Zimbabwe and Zambia.
Essential olements Ln such an effort are trade and
communication between the countries, brought about by improved
transport and liukages, cfrlorts which will be improved by the
road rehabilivation. The project purpose is to facilitate the
exchianpg e ol poods (tood, wanulbacturced goods Lor industry aond
consumption and raw materi¢ls) between the two nations aund with
other countries throughout the world. To achicve these
objectives in a woaningful manner, an all-weather, heavy load
capacity road linking the countiies is required. This road is
the most ccovomically efficient means now available to liak
Salisbury to Lusaka.

A secomdary purposc al.o to be met by the project is the
supcort of o pragwatic solution to regional economic problems
as eann by Senthoern Africa Levelopment Coordination Conlerences
{SaDCC) member nations and the general U.S. policy to assisc in
such eflorts.

B. Project Cowmponents

The proposed project will help finance the rehabilitation of
the Makuti-Chirundu portiodn of the Zimbabwe-Zawmbia Road
project. This is in coordination with the ecfforts currently
being made in Zawbia on the extensive vepairs olb the
Raluwe-Chivundu koad unuder Project 690-0209 (as mentioned in
Section 1LIC). These .wo rejlonal projects. vest known as the
Ziiw Som Road, are Losuepavanrle as tuey are bolh necessary to
meel the stated object sves. Project 690-0209 in Zambia is



reaching cowpletion of Phase T and Phase LI should be initiated
shortly.

The Zim=aam Project ldeatification Document (PLD), which
incorporated both the Zimbobwean aud Zambian portions of the
road rehabilitation (1t was originally intended that the road
rehabilifarion be considercd one praject, bul this has proved

tmpossihie). The road belween ilakat i and chivauandua ts 07
kilometerys fonc, ecleven %ilowmeters ob whieh have been
pdentitied, 2L this time, 35 needing reconstruction.  Funding

for Lhe rvecoustruction of one auvditional kilometer nos been
made Lo comwpeasalbe for Lurther deterioration Lo bthe nexlh

year. Stace that biwe, various surveys and tests have shown
that an additional twenty eight ikilometers of road are in need
of voscalingy and resbondlderiag. This i1s dealt with extensively
i Scocto, TVA and the Appendices on Eagineering,

Acos o orvauly oo the civil owar o "Rhodesia', the road Lrow
Maxkuti Lo Chirundu was subject to little traffic and very wminor
maintenance. For strategiec and military tactical purposces, the
voad was maintained as serviceable, bubt no resealing was
performed and maintenance counsisted of grass-cutting and
occassional pol—-hole repairs. Upon cessation of the war, the
road was opencd oace wore to through traffic with Zambia, and
has becomwe a mosl jwportant route Lor the wmovement ol grain,
fertilizer, wmining equipment. spare parts and other peneral

CaAryo.

This pgreatly increased Loaflic has wade wmore appareat Lhe
paneral veaknesses ol rhe seztion ol road to ke repa tred.
Erosion ol Cthe shoulters, du-ewenncss ol the surbace, cracking,
and pet-holcs have appeasec.  The traffic has increased
Lour—-fold since {980 and is Lliable to continue to grow, but at
a lesser rate. Given the current state of the road and the
increased traffic, it is iwmperative that repair efforts be
initiated 1n the near term.

Necessary rehabilitation has been determined throuph soil
tests, Lield visits, Benkelman beam testing and surveying

work. After these tests and surveys were pecformed, a series
of cost estimates were derived. The total rehabilitation cost
of the Makuti-Chirundu road is estimated at U.S$.$5,450,000. Tt
is proposed that the U.S. support cover 774 obf this awmount and
the GOZ cover 234 of the requirements. In monetary terms this
represents U.b. $4,200,000 tn a USAID loan and the GOZ portion
would be approximately L.S5. $1,250,000. Under the Fixed Amount
Reiwmbursable (FAR) cortracr approach, 4 set amount would be
disbursed to the 04 tor cach kilometre (up to a maximuwm of



twelve kirtoweters) reconstructed and each kilowmetre
cescealed/rveshouldered.  The amounts disbursed would be

UeS . h282 500 per kilometve of road reconstructed and
U.S.523,800 por kilometre of road resealed and reshouldeved.
The torat 4. joan wonld therefore not excecd the following

disbursewents:

Reconstruction (U,S.5282,800 x 12) $3,393,600
Reseal and Reshowider (U0S.523,800 x 238) 660,400
Conliupgeney $ L4vu,00uU

Total v.¥.. Uoan : $4,200,000

LLobs anticipated that funds weii be disbursed on a monthly
basis wpon coertilication by the Ministry of Roads and a USALD
cupgineer that a piven number ol units ol resealiag,
reshoulderving and/or reconstruction have been completed
satistactorily.

L. Project Benelliciaries

Project beneficiaries are both directly and indirvectly served
by CLhe road. Those directly served are people who uneed the
road lor access to thelr property and those working on the road
rehabilitation ellort itrelf.  The direet beneficiavies are of
much feweeo numbers and econcmic importance than the indirect
benelbictaries and Lonetitts that will acerne. This 1s becausece
the section of the reuwazititatied road is found, for most of
its lenagth, running through the Zambezi River Basin/tlyakasanga
Controlled ilunting Arca (public lands).

The major benetficiaries (in numbers and levels of benefits) are
those people served through the transport olf various kinds of
goods, and thercefore the benefits are both economic and social
in nature. The benelits ¢on be prouped as: road user saviags
(reduced vehicle vperating expenses), time savings (more rapid
movement), stimulation of :rade and related business activities
and the potential for new agricultural, manufacturing and
service lndustries to deve.rop.

Cerbain aclivities are casly ifdentibiable and quantiliable as
benefiting frow the road rehabilitation. Zawmbian consumers
have been aad probably will be dependent on Ziwbwean maize to
meelr loesal production shervtfalls. In 1931 come 250,000 tonnes
wirie lran<sported Vroaw Siubabwe to Zawbila, a total which

reg caents tal 40 connes per truck) 6,125 loads or 12,250 trips
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in either direction and some 35 heavy vehicies per day over the
road. Reported Eigures (fFrom Lthe MOR) are tunabt some 180,000
tonnes of maize will be transported in 1982, representing 9000
Lrips (A00 tound Lrips) or sowe 25 heavy lovries per day Lo

malze only. Lambia, through the wines in the Copperbelt,
produces bilumen.s A fairly lavge porcion is eaported to
Zimbabwu . it Ls possible that cwply maize lorries will be

utilized Lo carry this (and other) Zawmbian products. The
benefils o cosia are Jdiscussed in section 1V,

. I'xn;.-}, L o Issues
The highty qualitied stanvl and prof essional operations ol the
Ministry o Roads are most impressive. The maintenance
proyprams, Lesiing ope cratious and overall state of Lhe vehicular
inlrastuciace in Zimbabwe are excellent and the country is in

(comparatively) pood condition. In Zimbabwe no major project
fgsues are seen o al this Line. The HOR has recently been given
Che responsthbility of maintaining an additional 6,00V
kilnmullu- of vural access rvads previously mailntained by
County Councils. The impact of thisf additional work is nolt yet
known. yet the quality ol workmanship and the road
infrastructlure iua Zambia has wany problewms. These difficulties
directly relate to the elfcctiveness of the tlakuti-Chirandu
Road. The Ziwmbabwe portioun ol the Ziw=/Zaw Road scerves as
link between the countries (as an entity in of itselt the road
has very Little purpose) . 1f the Zawmbian portion ol the

Jim-Zam Road is in 2 stace of disrepalr or its not serviceable,
Che boactic of Lthe Makuti-thirundu Road is preatly lesscned.
Mherefore. hhose clemenss which were 'project issues" for the
caunia Katae=Chirundua Road arve alsc issues Tor the Zimbabwe o

Makuti=Chirundu leg

in the PP for the Zambia Zim-Zam Phase 1L (pp. 36-37), two
major issuecs are discussed. They are; continucd maintenance of
the road and enforcement ob the ve ehicle standards for welights
(control of overloading). These issues are addressed in the
Lawmbia Project Agreement and hope fully will be dealt with.

Is . Octher Donor ‘nterest

Wichin Ziwmbabwe, there are no donors assisciny the Ministry of
woads al this Clwme, -0 ihouegh wany crganizatious have expressed
a strony irnterest in pro-iding assistance. The MOR is
currently undergoing discuseions with two donors aboul poss sible
assistance to roads in the =aztzv” part of the country. The
[BED, has expressed an interest in assisting Zimbabwe in the
rehabilitation ol certain segments of the Fort Victoria -
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Bivebosowu o dridye Koau ano cre couvsldering assistance through
a trausport sector analysis and construction/rehabilitation of
certain District Council Roads. The Australian High Commission
has been discussing assihstance to Zimbabwe with the
construclion ol an Uutall by=-pass and also vehabilitation of
certain railway crossings and bridges between Salisbury and
Untalli. both of thesa2 roads arve iwmportant for internal
transpori and Tinkazes with Mozawbigque,

The IBRD 15 also assisting wn Zambia and is providing technical
support aml lunding in order to upgrade the road maintenance
capabilitics ot the Ministry of Works and Sepply. There has
been no olher douor with ¢ direct interest in assisting with
the vehatilitation ox ihe #im—Zam KRoad, as far as is known.

Lv. O LPROJEET AMALYSIS

A ENGLNEERLNG ANALYS IS

Lo Makuti to Chirundu Sectioan {(Zim-Zaw Road) Current Status

The secltion ol the Ziw-Zam Road from Makuti to Chirundu under
the project is 4U kiloweters in length (kilometer 312 to
kilometer 3572 lrom Salisbury). Lt extends from the lower slope
of the Zawmbezi escarpwment to the Zawbezi River at Chirundu.

The voad was conslructed during the years 1959 through LY90L but
was not in use for the seven year period ol the Rhodesian war
(1973 Lo cavly 1YysU).

As a result ol a lack oif periodic maintenance during the
hostilities, topoether with the effects of the Zambia maize haul
traflie which commenced fmmediately alter cessation ot
hostilities, the road is now Ln varyling stages of distress.
Major cmerygeucy repairs have been made in a number of places
but pavewent depressions and cracking continue to occur. High
prass shoulders prevent the [low ol water away from the road.
The absence of trabflz: and maintenance during the war yedrs
causcd brittleness and cracking of the surface, permitbting
water to penetrate the protective surface membrane and aflect
the base and subprade. From the results of Ticld inspections,
it is cevideut that road collapsz has occurred i1n areas of
"sodic" material (where this material was used for ecarth
embankment). Sodic material is soil which, though relatively
impervious in its natural state, when rcwolded and used in fill
has the property of retaining moisture that sceceps through the
surf2ric, and pavewent, tetains the moisturce of seepage to a
ievel abov. artimew worsture content and reduces the subgrade
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strenpth to zero when related to the CBR classification. This
saturated condition appears to continuc throughout the dry
season and becomes propgressively worse during the following

rains. The drastic reductinsn Ln strength has resulted Ln Large
eformations in the rvoad and cwmergency patching has had to he
done. A further agpgravacinyg property of these "sodice"

materials is that a chewical redqetion aoccurs in the pregceuce of
moisture whereby sodium tumpound“ are dissolved and transported
or dispersed oul ol the maler ial wheacver a4 woisture gradient

ists (no matler how slipght) resulting 1in voids and a pipe
effest through the waterial. in the road structure under
pro~ s pavewmeat ond traltee condicions, the plpes appear Lo
collapse wiien gedcintag o Jizmarer of about 100 wum.

The Ministry of Roads performed Benkelmann Beam tests in 1980,
visual 1ius pLLLlUH‘ and sampling in 1981 and has recommended
that certain scclions of the road be removed and replac od with
a stable il and subprade (Letter dated .)l'pLUllll)(‘l 22, B51) .
This is in accordance with a laboratory report MSU/901/HVG/563
dated Aupust 19, 1931, Sce Annex D. luﬂllblL . Tt Ls also
clear that dne Lo contiruous road deterioration these scctbions
will incrcase in extent untii replaced. 4 length ot 12
kKilometers is therciore plenned Lor reconstructlion purposes
instead ol the 11 kilometers as shown in the Septembevr letter

Th . repairvs prosvam Sl bhe done according Lo Zimbabwe standard
designs vhilch ave shern o awneéx . Exhibit = Design Ls

based on a 20 year povercae Life Foo b miliion 4wp1ivnl¢:nt axle

loads (8.2 wetric tons per load) and an expans ive soll

subprade. Subbase will be 190 wa natural prave 1; base 15 0mn
crushed pravel, fill CBR Y naterials. Surfacing will be double
bituminous surlace Creatment over Lhe 7 meter pavemeunt and
single surlace over the >hould ers. This repair program has
been revicwed by the PP engineer based oun Ltraffic data, weight
and numbers of axle loads and is feound to be based on sound
ngine“'ing principles. ln addition the PP engincer has

received typical drawings and contractor documents and found
thew to be satisfactozy Lov ALD FAR contracls.

Sections Lo be reconstructed filvst will be rcmoved according to
Annex D Exhibit 2, Sywbol €5 in vhich the expansive soil 1s
removed to a depth of 600 mm together with the surface and base
and then stock-pileds  The cxceavalion is then filled with a
plastic non-cxpansive il of 86 9 qualicy C(C.R 9) and

a density of 907 modificd AASHTO 411 in 150 mm

compacted Lo
n comwpicte the pavement.

litts. Sub-=-basc and base courses Lhe
Surfaciny is double suriface bituminized treatwent for the
pavement, and shou Lders.
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The above work is Lo be done for some 12 km of pavement with
the remaining 28 km to be treated in a different manner.
Vegetation is to be removeu [from the shoulders and the
shouvlders levelled and compacted to 90%4 modified AASHTO. The

road will then be scaled with single bituminous stone breatment

on the pavement and shoulders.
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REHABILITATION PROGRAHM

Distance frow

Salisbury , )

Kms + metoers o KMS KMS
RESEAL 4.2

347 + 800 " RECOMNSTRUCT 0.5

347 + 300 O

341+ 200 RESEAL 6.1 |

340 + 000 o RECONSTRUCT 1.2

339 + 500 RESEAL 0.5 o

338 + 300 " RECONSTRUCT 1.2

334 + 100 . RESEAL 4.2 .

332 + 400 RECONSTRUGT - 1.7

550 4+ 400 - RESEAL 1.0

327 + 100 | © RECONSTRUCT 4.3

326 + 300 RESEAL 0.8

326 + 000 RECONSTRUCT 0.3

324 + 100 RESEAL 1.9

323 + 400 ~ RECONSTRUCT 0.7

321 + 800 RESEAL 1.0 .

320 + 700 A . REVONSTRUCT 1.1
RESEAL 8.7

TOTAL 25.0% 11.0

Note allowance is made in the project for 12.0 kms. of
reconslbruction and 28 kilometers of reseal. '
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STANDARD 1 M PAVEMENTS

DESIGN TRAFFIC 0.3 - 1.106E 80

7 METER PAVEMENT ON 10 M. BEMBAWNKMENT

SG & S0IL3_RECONSTRUCT IO

SHdd LSt SBsT

— e e —— e

150 MM CLASS 2.6 Crushed gravel (basec 1)

150 MM CLASS 3.3 national gravel (Base 2)

SC 9 S0LLS 600 MM

SUBGRADL TREATMENT Tk

RiESEAL
7 METER FAVEMENT ON 10 M EMBANKMENT
HUBST SBST SBST

120MM CLASS 2.6 SHOULDERS REPLACED
WITH CRUSIED GRAVEL



2. Propesed Yoerk

This project will [inanecc the reconstruction ¢nd resealinyg WONKE

of 40 kilowebers ol ohe Haketi-Chirandu section of the Zim Zan

Road durin: the 1982 and L3983 dry seasons. This Ls dependent

on Che CO4 vreating a stockpile of pravel and stone suflficient

for conslbiruction work. A cost samaary and discussion ol cost
[

factors taciuadia Governument conbribuision s found in Uthe nest

geclion Uriaanct ol analysis).

Lt i inteoded that consiruciiun work will be done by a private
coulenclor wilh a4 private consultant supervising cons kbruchion.
Crushing of stone amd pgravel 1s the subject ol a sepavate
contract awarded io Februarvy 1982, There is no lack ot
construcltion vontractors or consultants in Zimbabwe capable of

perlorwing e woirk,
3. Muin[gnqq:v: Currecntlt Status and Future chuircmcnts
(a) Current Stalius. (nsufficient road maintenance has been

caused by iLhe recenl hoscicities, but wilth the cessation ol the
Nyar" and availability of wonies for priorvity roads, the
maintenance problem had becowe less critical. Recently though,
the Ministry has been piven an additional 6000 kms Lo maintaiu
(in the last I8 wonths) and there wmaybe oveerall badpet
delLeits. Plannin: and coordination is ecssential. Preventive
mainLenanee is o inecrceasing even Lhough wuch maintenance s done
operating tunds, decrease

on an coerpgency basis. She-tape of ;
in traiued stalbd, whortage ol spare jud replacewment parvts bov
equipment arve increasingly prevalent problems and can be traced

Lo the lack of Loreipgn exclbange and sealbl attrition.

ln terms ol the sakuti-Chirundu scetion ol the 4 Lw Zaw road,
the pavement had not bueen sealed durinyg the war years even
though sowme maintenance was performed.

(b) Proiocrn Initiatives. The situation presented above 1s not
v, run, but giliveu the implementation of

cncouragive i Pl
Pleis projec . oaud che standard ol maintenance doue prior to the
wa: years, Lhis road section should be adequately maintained.
Both ALD and the World Bank stress the overall lmportance
attached to sound maintenance as the best way of proteciing
capital itnvestment. The Ministry strongly enforces penalties
for overloading of vehicles by use of welghbridges and mobile

inspectrons.



(c)

Fuiore Maintenanee Requiremencs.

The 40

road will
spray aund «hip treabwmoat at 7
addition (o annunal routine mal

year intervals.
nionanee.

kiloweters of
Pequire periodie matntenance comprised of additional
This is in

AVer

boo Uogl Lol imales

L2 Kidowmeiocss of the poad will be consLructed because ol sodic
soil failure; 28 kiloweters will have ghoulder work and total
voseal perboracd, dae bo Tack ol maiatenanece and resealing

the past nine years.

Cosls aer basted on national average costs per kilometer of
roads constoneled and/or maintained over the past 18 months
(dated Decombor, 1Ydb). For the project road reconstruction,
the standards used are 7 we pavemenst on fO w. cwbankment, (1
million 4.2 wmelric Zon equivalent axles) and 56 Y pavement
stvoctace. Pavement sbructure Ls 150 mm Base GCourse i (crushed
prave bV L Base wout © {natural prav-ol) and 60U aw 5G9
(R 9) tili. Ablowance is also wmade for a separate contraci
for crushiny pravel and stone and stockplling

alonyg the the road. “he couversion factor is taken as Lz% =

$1.40.

Lavlhwork
Barthwork
(¢
(c
and

Base I
Base 1
Spray

pavewent,

Miscellancous
cosl stati

Allowance for
site 124

removed
reinstated
3,2) 15
2.0) 150
pDBst
Stowvri 2l

>0 mwm.

mine.

lass
lass
slLone
sBs'l = €8

Sub total

from
22%

cosls
stics

5 £

55 0O

remotene

Total

91,000
37,600
12,800
13,300

27,900

15,400

——— o ot i S it S



Re=oal ol shoulders per “ilometer in %4

ar Shoabde, civavalion and replace with base 1 120 mwm. Oy du
(A tactor ol L.8 allows lLor difficulty of compacktion)

b) Reseal d887T b, 20
(A Lactor of 1.2 atlows for laying difficuleies)

sub total 0,0
_Miﬁcullnnudnu costs Crom cost statistics 224 , 2, o
oAl lowanew For remoteness of site 124 ' 1,20u

La,000

Contract Gorly

a) 12 km Reconstruction @ 170,000 : 2,040,000
b) 28 kw Reseal + shoulders @ 14,000 392,000
Sub Total _ CTTE 3, non

J0% inflation frow December 198l to completion . 468,000
USAID assistance total o Zz% 2,900,000

Uusy 4,060,000

Repayment Selieme

Factor individual costs by (L.22 + 1.12) 1.20 and rouaded.
a) Earlhworks vemoved 12 x 82000 = 4% 984,000 uss L,377,
b) EBEarthworks reinstaczed 12 x 60000 = Zy 720,000 uss 1,008,
¢) Base 2 12 x 20500 = 2% 266,000 us 344,
d) Base 1 12 x 21500 = Zz% 258,000 ush Jol,
¢) Suvrlacing . L2 x Ll3000 = Z$ 216,000 ush 30,
f) Reseal + shoulders 28 x 17000 = Z$ 476,000 ush 6606,
39007000

Zimbabwean Governwment Costlzs
a) Base Gravel 32000 e @ 18 = 7% 576,000 us$ 800,
b) Surbacing stone HLU0 w3 @ 29 = 25 148,000 us$ 207,
¢) Private consultant supervision

14 wonths ¢ 12000 = 7% 163,000 ussd 2o,

Zz% 892,000 us$ 1 y 248,81

[FRR!
U0
40
KAy
Hd)

P13

G,

Ky

B



GLECa) Determeaalion

Enginceving analysis has concluded that all necessary planning
(including Jdesipgn, plans, specifications, contract documents)
have beon vaamined and Lound satislfactory, aund that cost
estimales are reasonably (irm. Given the above 1L can be
determined that (he requirvemeuts ol Fad 6L1(a) have beeo mel.

L. Finaneial Plan

The Financial plan for the rehabilitation of the

Makut L-Chirundu Goad will require a total estimated expenditure
of U.S.55,50%, ¢00 sver a two year period. The sources of Lunds
arc a loan of U.S. 4,250,000 from AlD and a locai currency
equivalent conlrvibution ol U.S.$1,248,800 from the Governmenlk
ol Zimbaivue Co04). ln view ol the cconomic conditions and
recent upheavais in Zimbabwe, the ALD loan will be wade at
coucessionary ritbes: repayment ol prin(:ip:ll spread over forcy

years, wiliv an inltial grace period ol ten years. Interest of
two parcent per annum will be patd during the grace period and
three pecceal on the princiral owed theveafter., The net

present valoe of the interest and principal repayments is about
204 o1 MY of the loan ilsell, using a conservative LUZ
discount vale. The loan will be made on a Fixed Awount

Re tmbursable contract aprzement basls.

ALD tunds (U.s.d4,000,000) will be used Lo Linance 77 percent
of the estimated project costs. These monies will be utilized
Lo pav lor reconslraclioa ol twelve Kilometers ol road aond the
resealinge and reshoulderineg of twenty-e ight kilometers of
Lood.  The 407 winl veer the consulting englucer cosls, taxes
amd dacics. e gravel anl stone costs and/or any cost
ovelr—-runs that way occur.

The disbursement of these ALD funds will be made solely on the
basis ol productive outpul, as 1is standard in FAR agreements.
The payments will be made upon receipt of certification ol
certain work units completed certilicd (by HOR and AID
enginecr). The disbursemints, it is proposed, would be made on
a wonthly basis in paymeat Fo cach of 100 meters coupleted.
These payments would be made in U.S. dollars paid dirvectly to
the Treasury. Payments Lo the counbractors wvould be the
responsibility oi Lhe GO7, aithoupgh all worlt vould be checked
oa g repvlar basis by a wnall npauncer (as stadced in Sectioun V
AL The payment soecol: by USALY i5 similar to that of the
GOZ io Lae conlraclor aml is expected to have the followlng

L}
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appearaneoe. fhie Fipures are shown by the nambe
done aml Lolals are at the piven rate times the

)

kKilowmeters.

Date P e Km_Shoulder
Lomplety Complete
ai2az, i @f23 . 800

10/a82

|2 9 35,700
L/ a3 B K 71,400
2 Sl o 71,400
3 : 247,800
4 459,900
5 459,900
b 247,300
7 247,300
4 s 247,800
9 2 459,900
Lo s 459,900
L1 35,700
IEN 7R
% Represents 25% advance minus US$L40,000 contiapency.
Assumes 257 Advance on FAR (z$1,015,000). GOZ repays
pror o periodic invoice. :
Lo Bgonomic Supiysis

Utilizing conscrvative growth plans and quantifying vehicle u
maintenance savings only, the project shows a benefit-cost ratio of 1.!':
and an iuternal vate of return of 12%4. The B/C ratio 1is
se not reliect

LA P

rate ol 104 (Sce Appendix L). Micse [igures do
lactlors necessary Lo determine the iPwmportance o
importance Lo Zambia's transportation system (a
access Lo acw markets, Ciwe savings, increased
and the tremendous cost of Alternative routes A
importance which cannot casily be quancified.

nol boe overlooked, as all are factors which inc

coad .

The Zim Aam Road or Salisbury-Lusaka Road hias substantial value.
nitals and major industrial and agricultural
areean, as oa bi-wadal (road-rail) link to the closest Zimbabwean

shortest link between the c2

r of Kilometers

number

75%

Tokal

Bavned

I the road,
as

and Ltwproved

s well

re altl

Yol thelr
rease Lthe

Zimbabwe

Lenefilts

and

importance

discount
major

sbrabe

Ya),

comununi el b

mu o

{

the

advance @ 257 oo .

ol th
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railhead Ciawi) and to Mozambique sea ports. It will lessen
dependence on R3A routes and ease the traffic louds oun other

roultes as well.

Accuess Lo new markels inoan ceonomically viable wmannes will be
fmproved through this reconstruction ebforc. Over 250,00u
Connes i maize were shipped last yeadw over this rvoad to fLusaka

From Lie waize srowing areas nor th ooif sSalisbury. e s
expuectod oot some Lo,y Loannes 0 i malze will be shipped over
Chois roube in l9sz.  The ouly alternate rovie lfor these goods

vould be via Bulawaye = Vi ioria rFolls - Lusaba.  The distance
is L300 Kilowebers via bHaliawayo as opposed to 490 kilometers
via Chirundo (between salisbury and Lusaka) .

Road improvewsuts, vn both sides of the border at Chirundu, are
ostimated o provide a tiwe savings of one-two hours per
journey. The Lime and cost savings over the southern "Victoria
Falls" voate could perhaps rough ly be estimated at sowe 255,000
and two duays per trip by heavy lorry. The "Malawian'" route, as
anothoer alternative, Ls over 2,000 “ilometres Ln length. In
Coerms of alternalives, it 1s clear, albeit diflficullt to
quantity, that Cthe Salisbury-Chirundu-fusaka route ig far
supuerior ia savings and € ime to the Victoria or ilalawi route.

Overabl, it is ltairly elear that the road s cconomieably,
strategically and soecirally important Lo the development ol the
rogion. Phiase 1 ool Lhe Zambian Raluae=Gh irunda sectlion ol the
road has buen completed for some 43 kilometers (at a cost of
nearly $1 witlioun). Phase L1 of the Kafue-Chirundu Road 1Ls
estimated to cost approximately $17.7 millioun dollars. This
ellort at road renabilitation in Jambia cannol be scparated
from Zimbabwean cfforts as the uoals and purposes of both are
one and Lhe same.

L. Social Soundness Analysis

1. Socio-Cultural Context and Benelficiaries Discussion

The project is located in Jribal Trust Lands and in a
controlled hunting and wildélife arca. Marangore at kilowmeter
306.5 is Lhe controlled area's entrance whereas the project
starts at km 312 on the escarpwent slope leading down to the
plains.

™oy proposerd project is unlikely to have any significant
pooitive o mepative impact vuw the local penulation, as the
onty pupuiated area 1s within 3 kilometers of the border. Ny
chanpge in road alignwment is proposed and the project will not



Catlect c<iniing rights of way. The population adjacent to the
border work in service ovientated capacities in small rest
cawps ov in the army. There is no commercial Farwming or

tndustyey

During Lhoe road rehabilitation there will be some employment
opportunitivs For laborers. The likelihood is that this labor
Wwill be recpuiled Trowm population Piving near to the arvea.

The anliviopatod teallic usiag Lhe road will conslst lavgely ol
heavy and Light commneee i vehicles transiting the rvoute
bolween Ziwbabwe and Zambia. This ctraffic will have little

interaction with people in the area.  lHowever, the road will
also be used by swaller vehicles (tncltuding prekups, passenger
vans, buses and poveroment veh icles). In addition the road
will be usel by tonrists to the wild bite arcas, Lishermen,
boalers Lo tne Aambest river and dam areas. tleavy commerceial

vehiclen will, transport meize awmony other productls, from
Sinoia and Karoi on the exzended trrnk road to Salisbury to
marke s o watue and Lusalow. Improving the road will help Lo

Lacililale thal tratbie.

There are no proups that appear likely to be adversely alfected
nor do Lhere appear to be any practices or policies assocrated

with Lthe project tinat would disadvantage the tavrget population

or inturfere with the equitable distribution of benefits.

2o Kele o Homun
As the forepoiny indicates, women are not expected to benerit
direetly frow the project in terms of either employment
opportunities, skills eabancement or chanpes in their fawmily
rolce. Wowen will, however, benetit indireectly in several

Wways. o the extent that the work ilorce temporarvily employed
by the projectl shares Llbs Lacowme with female Lamily members,
women will also have increased dispusable Lncome. Given the
income levels ol the tarpet population 1t s fikely that most
ol thosc additional resources will be used to improve basic
living conditions. Ary 1lumprovenent in access LO services will
be sharcd by men and wowen ¢ Like. Additicwatly, there bLs some
nossibility of ancillary cuploysent associates with providing
sorvices Lo Lhe wor®d ,aiv:d, C.g., preparation ol food. No ftirm
data on Lthis is currently vailable. ln sumwmary, 1o
significant change in the role of women within the target
population groups is contemplated.
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3.0 Sumwmary

The proposed project does not lend itself to accelerating
either posilive or nepgative social change; 1ts impact on the
local poputarion is likely to be minimal, except for the
temporavy cuployment opportunities for a small segment of that
population. Ho siwniticant social issues have been tdentified
duriay the prepieatosy phases ol the projuect,

L. el vmvonal Aouessurnd

1. N HJHL.JllHHJL Structure and Responsibilities

he MHinistry of Roads and Road Traffic is responsible for
construction and maintenance ol the primary system of State
Roads comprining international routes and roads Linkting
existing ciitivs and towns plus centers ol growth and

developuoent. funicipal Authoritiv‘ control all roads within
designated dunicipalities: Raral Counc ils are vesponsible for
the secondary road .).,lun ;;«:rvi.t:Ln;; commerc ital Carming aveas:
Dictrict administration 1s sponsible for reads sex rvicing

puasant Larming arveas aad winor population centers.

Tn 1981, state roads, whinclh contain the Makut i-Chirundu (Zim
Zam road) consisted ol 4,500 kilometers earth, 7,750 kwms

prave b, o3 kw ostr ips, 1,40°0 km. cTaple tane surfaced, 4,815 las
two lane and wmulti-lane surlfaced and 2 kms dual carriageway
totalline ta,030 kilometers ol roads. This compares wilh Rural

Ccouncil 21,991 kws., Huricipal 5,287 kms., bistrict
Muwinistration 39,907 lkmo. Leor 2 toal road network of 85,821
kilometers. See Annex Do kLxhibit 3.

the Ministey of Roads and Road traffic is organized around a
central headquarters in Salisbury and seven provincial
divisions cach headed by a Provincial Road Engineer. ‘The
central vrpanizations is divided into Coordination, Operations,
pevelopuwent, and Adminls tration. pevelopment is further
divided into Planning and Materials; Operatiouns 1Ls subdivided
into Bridges and Construction; Coordination includes
Maintenance. Sce Aune. D. kExhibit 3.

Amony the respounsibilities of tne Ministry is contracting,
force account coastructiou and maintenance. Freviously the
majority ol new road constructlion and rehabilitation of
existing roads was done by force account with a minor portion
beiasw done on a contract basis and monitored by Ministry of
Roads g tacers. With shorrages of spare and replacement parts



of cquipmenn, dimind bhlnb trained staff, the backloy of
projects caused by the war and the additional 6000 km plven to
the Miuiurry for waintenance in the last 13 wmonths, a Larger

percuent: ol projects s peing done on a contractual basis.
PrhsanLy Loads supervision is sometimes let dut to
consultaats. All periodie and roufine wailntenanee work is done

by in-house lorces exsepc Vor wajor carthwork. Provincial Road
Engincers aoe delegated responsibility Lor boll road
mainteunanc: and ainov desipga and construction worlk in their
Fespeclive e o, The orpantzation chart ol the # TnLsbry 1S

shown Lo dnnex . bxhibit 3.

With vepard to the proposed ALD project, the Construction
PDepaviwent is alveady undertaking the design work while the
Contral Laboratories has completed the sampling and solls
testing. T Gonstruction Departwent has recently awavded a
separate coaniract Lov crus shiivy gravel and stone f[or the project
road. Phios owill allow pravel and chips to be stockpiled for
tse by the project contractor in late 1952. The project
contract will be sent out {or private contractor bids, and
supervision will be by private cousultant. The Construction
Branch has staif available to complete all Project Plans,
Specilications and Bid Documeats and the Central Laboratory
will be able to condust unecessary soils, materials tes ting and
analysis. The P4 engineer conllrms the cupuhility ol these
stafls to carry out the assignmeanlt in a wanner epLdbLn to
ALD and without conflicting with the current or 1r0J cted
workload.

A constraint presently beirg faced b the Ministry is the
eparture ol some qualifiec staff both in the field and
headquarters, while the workload has increased. The vacancy
rate is reportedly a total of 24 engineers out of 6Y and mainly
affects headquarters rather thar the field. Training of new
stall is partly offfsetting the vacancy rate.

3. Maintenanc

The Minishov 5 #alntarance Br:rch in the Coordination
deosavement vy sound, togethe with Operations and Developwment.
The quanLlly and quality of road maintenance is satisfactory
but therve is difficul:zy in making headway against the backlog
ol work caused by the war and transler ol roads to the HMOR.
Kerular programs have been set up for routine and periodic
maint enance to prevent road network deter Loration.



Maintenance will continue to be a problem area for some time.
The shoriates ol operating Tunds, crained persoanel, spare
parts ol come capital ¢qulpment cannot be overcome quickly.
In additton mainkenance &5 not an itew that can be veadily put
oult Lo coniract. This project addresses rehabilitation and
periodic waintenance ol the road and Lt Ls anticlpated that
resources will be applicd by the Ministyy to pive LG roubliooe

mainteunance awd cuture periodic maintenanee as required.
F.o  Environmenbal Considerations

A nepative determination wes approved in the [nitilal
Environmental Examination c¢n June 1, 1981 for Phase I of the
Zim Zawm Project.  Tais approval includes the 40 kus. of the
same road (aakubi-chiranduay ia wimbabwe. The border between
Zambia awd simbabwe is o al Chirundu. As the ouly change in road
construction beyond the reconstruction of 12 kilometers Ls Lthe
periodic waintenance of shoulder repaiy and rescaling ot the
existingy roal area only. No further eavironmental analyses arve
decmed vocessary. Sce Appandix F, Exhibit 2.

Vo o IMPLEMENTATIOH PLAN

A. lmplementation Responsibilities

L. Ministry ol Roads and Road Yraffic. Operations

Department.

Construclion Branch. The Construction Branch of the Ministry's
Operation Bepavtwment will have the prime responsibility for
construclion work to be dene under this project. Certain tasks
wi.l be accomplished with in-house personneij preparation of
desipgn plans, speciiilcations and bid documents, analysis of
bids and award and soii oand materizi testing. The Cons truction
Depavtment vill also have o contract with an engincering
consulltant Lo supervise the constructiou. Although there has

been no tormal desipnation, the project co-orvdinator will be
supcrvised by the birector ol Constructlon.

The Central Labovatory has already done tests of solls wiich,
when combined with Benkelmann Beam tests taken in 1980, show
Lhe road sceclions which need to be reconstructed. These
results and a recommendation were sent to the Secretary of
Roads in September, 1981 topether with alternative methods of
reconstruction. Testing of materials sources for 11l and
pravel wore made ta Janaarvy LY 82,
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The Construction Section awarded a contract in February 1982
for crushing road pravel base and stone chips for the project
road. The Gonstruceioa Branch has already drawn up design
pians Jmwl oomtraciual bid documents and anticipates having them
complone oo Lovil, lveid. fo ailfficulty is nonticipated in
coupletion of this worlk. Reviews byv the PP engilneer of paotly
completed plan o dovunments shows taew Lo o SLando s
sabtislacio, o ad. Adh wiltl o veview compieled plans aavdd
documents o April 1vsz. A Cised Awmount Reiluwbursement (FAR)
contracl mode will be used by Al in providing support for the
projoeci. This will eliminate any major change in method RN
Ministry contract preparation. Bids will be processed,
analyzed and awarded by the Central Tender Board under their
normal review and o dward procedures. The Construction Scetion
Will monite: construction progress and process cous truction
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fhe Minioiry and are coasidered to be feasible. The schedule

is bhighly dependent on
crushiny cortract,

3. Minisby of Financzce

The Ministry of Finance will be respousible
in reconstruction and
Prom Lhe MOR to Alb/Zimbabwe. The elinistry

certificd propieas reports, stated

resealing TR TN

will also rcecetve all payments Lrowm USAID.
have to be detevmined by the HOV

process Lo be Tollowed will

contyactor mobilization of the stone

for forwarding

The wmechaniswus and

aund Alp/dtmbabwe gt oA {iwme Ln Che aear Luture.

. lﬁﬂlimunLutLpn Yl

The Limelainl~ on iwmplementation actions 1s based on a rainy

soason hetweoen
Limitued conntraction can be done.

TAIMETARLE OV

Docowber 1982 and March 1933

in which only

LMPLEMENTAL LON

bate Action

3/82 PP completed

4 /32 PP reviewad/zuthorized

6/82 ProAg signed

7/82 Conditions Preceduent
Satiskiied

10/82 Monitoring of road
rehabilitation initiated

12/83 Final Revicw and Evaluation

3/82 Stone and gravel contract
awarded

6/82 Contract open for tender

7/82 Consultant for construction
supervision selected

y/82 Contract awarded

10/82 Initial personnel in place

11/82 Road rehabilltetion
initiated

L2783 Rehabilitatiosn completed

and verityi=:l

USAID/REDSO
USAID, REDSO
RLA, USAID, GOZ
USALD, RLA, GOZ

AlLb/Enginecer, GOZ
USAID, GOZ

G0 Z
GOZ
GOz
GOZ
Contractor

Contractor

Contractor
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Constyue Liqn

6/82 LFB Lor consbruction , .

‘ advertised 604
9/82 Contracts awarded B VA
11,82 Building sites established ‘ o

and work o puv et Lated ‘Contractor

3/82 Houpghly one-cruarter of '

Ve the road reiabilibtaction

work Ls complele Contractor
L1/ 83 ALl rovad rehabilicvation . .

SR work 1s completed g Contractor

C. Lvaluation and dlonitaring

The Minis! ey will sovswet ro AID mounthly reports forussing on
nhenical scopress and any coustraivts inhibiting progress ond/or
attainment ol objeetives. ALD/Zambia enginceving will also
provide ou-poing wonitoring ol the work on a periodic basls. A
complete cvaluation will also be scheduled at the end of
construclivn, Jdoae by the ALD Enginecrs and the HOR. The

monitoring done by the ALD englneer should consist of site
visits wade bi-wonthly (or even wore [requently iL required).

It will be necessary for cthe Engineer to malatain a detailed log
ol all work pervtormed on the road, in sepgments of 100 meters (.1
km) over the entire 44 kilometers of road. This log will state
the exact stalus tn terws ol carthworks, base, surlace,
stoulders, cte.

L. N«,,uLLuLlOn\ Scatu,, Woilvers and ‘}pcc1dl Conditions

Discussions with the Ministry of Roads, Ministry of Economic

Planning and evelopment and The Ministry oi Finance (Treasury)
have beeu open and fruitful. Although the FAR contract concept
is 'mew' to the GOZ, no major problems are scen at this Lime in

desipgning ¢ mutually accceptable project agreement. ‘lhe
Ministrivs are interested in rapid prozress, as coustruction
costs will rize with any Luvter delays.  The FAR constracting
concepl 1s seen as the best, most direct approach to
facilitatiay Lhe road vrehabilitation, There was some query as

Lo why Lhe asslstance was ifn the Lorm ol a loan, rather than a
prant. The Zawmbian Phase L and Phase tT assistance is provided
throush a grant and a concessionary loan respectively. The
project is a productive enterprise and will earn revenue to help
moect paywents (taviffs, road licenses, taxes, ctce.). These are
the basiec reasons why a loan 1s olffered rather than a grant.
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NOo ‘walver requests are necessary, as the FAR contract prowviaes
dishursements on the basis of outputs and completion only.

For ]
Also USAID 15 unol «vlively involved in the contractual process
with poteantial butlders or engincering fivwms and therelore e ois
not pevbtineat as to the source ol wmaterials, vehieles, elte., a

matter boelween Lhe GO4 and contractor.

LE is proposed that one wajor cond ition be itvcladed in the
prujeci apivement, besides unormal CP's. That 1is:

(¥

The contract betwe.n GUZ sad the hbuilder to strictly conform to
the GOZ wanual's terams aad epecifications as expressed 1in
General tondidbions of Courract and Standarvd Specifications,

allic, 4imbabwe, January, 1930,

Ministry ol soads and Road

. L

1t is Lorescen that formal agreement with the Goverament ot
Zimbabwe can be done within a short period of gime, providing
Chat USALD acts promptly on the PP aud in dratting a projact
place by mid=-1932,

agrecuenk. Project iwplemcntation can talke
1 highly desirable progressicen in order to maximize benefits

and winilwmize construction costs.
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Lurge gcple Cudlures becoae evident between the 312 and 392 an plge on
the Sullubury=Chilruwode roud vwon sl ler Lhe reopetiing of the borderiwith
Sambia, wnd Lhe resuaption of treffie o thiu scclion of roud, Zdembiap
mafze haul loalfle hou verdously neoeravated the altuwtion, '

An axbayevide dnveonbigation bay beer undertahen intoe the canse of fullure,
aud thiy bon veen 2donbiided ay g losu of shicar sireagth in the 11112
waterial. Mecting 0if the i1l wau undertaben to determine defleotion
(uoin, benbicican leoaw), couracuness index, plpsticity Anaex, .f‘_inuu.s index,
and the axclangduat-le aodiun percontoge, o chemdcal toutl to detexmios the
spdledity of tha Till,

A Lulyly puod curpelotion was obtalned between viglble failure, deflection
and podicity., Tno uxlent of the sectiony contafulng wedd £111 han beon
deterwined wo be du bhe order of 12 ke The sectlons of £11)1 will have

1o bo rewoved and replaced wado o stoble £ill. The repeired sectiong wildl
be reconubiucicd ta o 1,0 Iopaveneni clangara. The 40 kidometres of roed
undes conulderallon yab o cxpired decign e dn terws of ape and excopi
for Wi 17 luw widich requive reconstruction, the resainiog 20 ko show no
plens ol vicitle disvtreoss andg hie beokelwan boaw dellocliong confinn Ll
adegquacy af the road on thene vectiong, but, as o pafeguard pgalnot
posuible dyterlorotion, §t 1o recommusnded that 1-

(a) the vegetation be rewoved from the grruvel shoulders sand the
shoulders be levelleo and compucted Lo 987 Fod. (GEETO.

(b)"  the road be pesealed with a vliumen opray aud chlp reseal
acrous the full 10 metre width, -
the eatimated cost of the wurk {e au follows .i-

I
decotlivueticn 12 au i §LO% (\ﬂf)lbn E L1860 000
1§ 560 000

shioulver resealing 20 hm § 420 000/km =
2470 000
4 100 convingenclen 247 000
L2662 000

2/ a0o0en
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Al toduy P cate ol wachange thiu egnatun o Ub 15,6 e

blocuusbon o Lie problom seetion ol roud have buen held with mewbexp
of the Uniies duabten fAgency For Internstlonal Levelopwent, and the
Teeommehdd Lieny sadu by thbu Miuistlry copcorning the rewedlal pctlon
whichi ghould Lo dtalen, huve beoso agreed,

USALU 1o condvans ol runding the progect wnd hou suggested that thds
Minloiry wppreach you willh a viev Lo your regueslbing them 1o provide
“the noconcary Tundu,

‘Will you patane duoa,
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JBJECT:  ZIR=-Zpi ROAD PID
CFg ) STATE 09686h B) LUSAKA vi2y C) SALISBURY 1520

SUMMARY.  SUBJECY PID WAS ALV SED BY ECPR ON APHIL. 23,
JE3 AND 1S APPROVEDL Foit PP DLl 17 PROJEST XS APPROVED,
1MBABYE PORTION WOULD BE TUNDED PO MAKUTI/CHIRUNDU ROAD
WOJECT G13-w207y LAHBLA PORTION WOULD BE FUNDED FROG
SGIONAL TRAUSPORT A STORAGL DEVELLPHET +~0JECT
DR-020Y.  DECISIONS TaAKER DURING THE REVIEYW ARE SUMHARIZED
SLOU FOR CORSIDERATION IR PP DE316GH AND SEPARATE ACT IONS
S SPECIFIED. LUD SURRARY.

L O APRIL 23 ACTING AR/AVR CHAIRED ECPR TO REVIEY
UBJECT PiD. aLEDSC IS CONGRATULAVED ON RAPIDAND THOROUGH
[D. PRIPCLIFAL ISSUES DECIDED ARE AS FOLLOWS.

SHOULD ¢ HE PROJECT BE EXPANDED 70 IHICLUDE ANOTHER 28

WS OF ROAD If ZiHBABVE? ECPR RECOGNIZED THAT PID ADDRESSED
SLY THOSE #0aD PORTIONS THREATENED BY COLLAPSE OF SODIG
O{L5 AT VIHE OF THEIRNMISET. iT WAS AGREED THAT ROAD POR~-
(005 BEYOUD Thi TUSLUE 1S COVERED YN THE PIDY HHICH HAVE

Siad
LED DEFIDITELY IDERTIFIED DV gznvm I0IL FAILURES ALSO

HOULD BLE SUBSUKED iiT0 PRO.JECT. I ADDITION, A0Z nY HAVE
JALID ARGURENTS FoR ERTENDING J.S. ASSISTANCE TO RETIRE-
WwHT WORN (BRITISH TECHUICAL TERW FOR REMABILITATION of

W ROAD WITH EXPIRED DESIGU LIFEY Ot ALL FORTY KIS

FsE SHOULD BE COUSIDERED 3% 1116510 AlD GOZ NGATHST
foQUERALL DEVELOPGIENT NEEDS OF ZIN3nBYL. SINCE U.S.
AUNDS FOn LIBBABUE PORTIOU 0F PROJGECT ARE T0 COHE FRONM
Oy ul-o2 BILATERAL LEVELS, THE LCPRTELT THAT THE
ARTORITY CF Ay HORK pEvonh THL PID-IDENTIFIED 12 (s
SHUULD Bl ascliiaiihs FRof WL GOZ Al REFLECTED It THE

FR0JuCt busien Laneh CONGUL T ATION ITH ATD/ZY " (SEE BELOY)

1
'
!
[

l' i} i

WCHLUN s REDSO/RERLLY 20 HEoUESTED T VIS ZAHUEA-ON/OR
ABGUT 1A% 18 TO WAV Z2 Al THED PROCELRD 70 ZIMBARYE ASNAP

T T AT N B YW I S A Y S 3E1

DUE DATE .. ;li(l_}\___._._..__
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..eozmau' AFFECTED 3V SODIG SOIL FILLS (SEE REFTE"
CPMRA2) g

) EXAMINE ARGUUESYS YOR ASSISTALCE TO RENADILITATE THE
REFIAINING KMS SCHEDULED FOR QUEVINERENT:

1) 0N THE BASIL OF LZOLNOKILS UF 5C6°E
) ON THE DASIH LF THE EFFECTS OF FROJECTED TRAFFIC

3) ON THE HASKS 4 \ULTL” QF BPROGRGTED DRTERIORATEQL OF
JHE 10AD sSuRtFac:.

ACTION: USALID/SaALisSBURY AND REDSO/ZEA anl REQUESTED TO
APPROACH THE HIdialHIES Ui ECONOBIC PLARUIDG AND FIpaticr
TO ASCERTALN €O7 PRIONINY (DEFORE PP TEAM ARNIVES) DF
FUNDING 12 V5 46 XIS UNDER PROPOSED PROJECT. ALSO, iF
AID PARTICIPATES It THE COST OF REMABILITATING ALL 406
WS, WOULD ENTIRE AROUNT OF GOZ FUNDS CURRENTLY PRO-
EQANMED/BUDAETED FON THIS poad DE. REQUIRED?T

4.  SHOULD ALD PRCUIDE THK 0U._Y DOROR FINARCING FOR THIS
PROJECT? THE LGP L0TED Thi SIZEABLE COST OF THE ZAMBIAR®
PORTION OF THE DOAD (DCLS 10-25 MILLIOWY It RELATION 70
LINITED (UP T0 DOLS 12.% WILLION) REGIONAL TRANSPORT
FUNDS AVAILAPLE DURING FY 81. WE WOULD PREFER NOT TG
FMORTGAGE FY 82-0J3 FUNDS BECAUSE IT WOULD RISTRICT OUR
ABILITY TC SUPPORT OTHEDR SGUTHERN AFRICA REGIONAL TRANS-
PORT NEEDS. OUR PREFERENCE (Ski BLLOW) IS Y0 h) SEEK
GRZ FUNDS FOR TUE SHORTFALL AlD B)Y ACTIVELY SOLICIT Gu-
FLUANCING UXITH OTMER DGNORS (ASSUMLING GRZ COULD HOT MEET
FULL SHORTFALLY.  aID/W 1S WELL AUARE OF THE PROBLEMNS OF
TINING AND FUNDING MODALITIES THA™ THLIS APPROACH ikPLIES,
BUT LINITED U.5. FUNDS SUGGEST SOMNE MIX OF FUNDS,
ALT.ONR REQUEST USAID/LUSAKA AND SALISBURY COMMENT RE-
RDING RECONMENDED APPROACH FOR SOLICITING CONTRIBUTION
U” OTHER DONORS, INCLUDING THE APPROPRIATE ROLES OF
UE/6G0T AtD POSJIBLE ROLE FOR SAaYCC., WE wOULD lIKﬂ 10
DISCUSS POSSIBLE COLIABDRAILON WITH CADA NEMBERS alD
)'HLR POSSIBLEZ DONORS LLL(,p IBRD, BaDEA, JAFPAI) AS SOGH
o ALCAGREED aPPROACH XS ) ORuJLAlLD I( ANY CASE, WE
‘UU D RECOMMEND AUI}ONILAIfﬁi REPEAT AUTHORIZATION OF
. LANDIA REQUIRERENT, IF OTHED DOUON FUBDENG DOT YET
CRRGLGED YHER PP OPRESSNTED,

Do T FilchaL SO Tnt.a»w Gpl TUHE RRTORE EKPEGTED 10
MadL R07 o L ERFA LY SIGUIFICANT CONTRIBUTION THROUGH
FIELD UORN, DESIQU, AND SUPERVISION. UWHILE THE ECPR
HECOGUIZED THAT THERE IS 10 LEGAL REQUIRENENT PERTAINING
16 THIS REGIONAL ESEF PRCJECT IT NOTEDN THAT A SIGHIFICANT
(RO AIUﬂ”CIFL IOYVOLVEHENT IS CRITICAL TO THE INTEGRITY
OF THE PR04ECT. GIVED THE PRESENT SHORTAGE OF FOREIGH
47

},/U ’f

v
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SXCHANGE IN ZAMSIA, MOWEVER, LCPR FE.T GRZ WOULD EN-
SOUNTER DIFFICULTIES NOT OHLY IN FUNDING 3UT ALSC IN
IANPIDLY IMPLEMENTING THE RESEALING OF THE ROAD AS
JECOMMENDED IN THE PIL. GIVEN THE SIGNIFICANT SAVING
INVOLVED IN THE RESEALING EFFORT AID/W IS PREPARED TO
OVE IMMERIATELY WITH A LIMITED PP FOR THE RESEALING
INSTEAD OF cALLIN? 0N GRZ FOi THIS CONTRIBUTION, SUCH
ACT 10 T8 GLNMED APPUOPRIAYTE BOTH YECAUSE OF THE URGENCY
INVOLVED % TTaADTiiziid THE w0AD AlD AZoUCTION OF ULYI-
MATE FRUJECT COST. WE HOPE THIS ACTION BY AID WILL PRO-
JIDE OCCASION FOR NEGOTIATING A SIGNIFICANT GRZ
“INANCIAL CONTRIDBUTION TCO THE PROJECT.

ACTION:  THE ECPR REQUESTS MISSION PURSUE A PROJECT CON-
RIBUTION BY THE GRZ ALOKNG THE FOLLOWING LINESS

D PLELASE STRESS THE [MPORTANCE OGF A SIGRIFICANT CON-
elpuTIion BV THE GRZ.

E NCTE THAT GRZ (COVERAGE JF RYSEALING COSTS Af

) PLEAS
ROPOSED I THE PID WAS INTEUDED =0 SERVE AS A DEWMON- -
TRATION 65 GRZ CCAOMITHMENT,

5 RECOGNIZING  THE NEED FOR  TIMELY ACTION AND RECOGNIZ-
wG RISTING GRZ BUDGETARY CONSTRAINTS,A:o 5 PREPARED
f0PURSUE ®ITH GRZ  DEVELOPHENT OF LIMITED, INTERIM PRO-
CT TO COVER RESEALING REQUIRLEMENT.

3 OHAVING TAKED THIS acTIOn AID Wikl EXPECT THE GRZ,
JUTHLD THE NEXT TWO YEARS (BEGINNING NOVEMBLER 1982 WITH
SOUSTRUCTION COUTRACTY TO MAKE A SIZEABLE CONTRIJUTION
OOLS 4=5 MILLIONY T0 THE MAIN REHABILITATION FROJECT,
fHIS WILL ALLOY THE GRZ T0 PLAN AND BUDGET ITS CONTRI-
UTION AHD TAKE I#T0O ACCOUNT THE IMPACT OF THE IHF
AGRESHENT L0 THE JDRD LOAD FOR R0AD HAINTENANCE,

Lo CAD THE TUREFRAND FOR ACUELIRATED PROJECT POPLENMEN-~
PATION BE SUFPORTED A5 CALLED FOR I THE PID?

AY PROJECT SAVINGS (BOLS 7,4 WIL) FROM FEMEDIATE RE-
SEALING AND ACCELERATED IPLEMENTATION WERL NOTED BY
ICUR,  TMESE SHOULD BE REVERIFIZD BY PP TEA. M THE
GANTIME, a8 NOTED ABOVE, ECPR AUTHORIZES IHHEDIATE ALUAW
JEVELOPHERT OF a4 SEPARATE PP FOR THED RESEALING.
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" SEPARATE RESEALTING PHOJECT.
1) RECONFIRM £Cuilu FOPROCEEDTIG WOV WITH R \LING,

2) VERIFY GRZ CAPACLTY TO MANAGE Thit VENDERING/SELECTION
PROCESS, IWCLUDING WRITING THE 1rB.

) DETERMINE/VER Y TECHNICAL SPECIFICATIONS, INCLUDING
IDENTIFICATION OF SPECIFIC ROAD SECTIONS WHICH WILL BE
RESEALEC . HCherisulll FOR TENDEKING PROCESS, CONTRACTOR
WCBS1LIZACTION Al L ESEALIRC Tihe, W70,

4) VERIFY GHZ CpraCItTy TC SUPKRVISE HESEALING. RECO®-
MEND ALTERNATIVE ARRANGEMENTS IF JUDGED HECESSARY.

3) MAKE FAQ G (nd DETEINATION RE CONPLETENESS OF
ENGINEERING Davs afD fACCURACY 0F RESEALING COST ESTiI-
MATES,

) MAKE NATIOHNALITY DETERMNINATION AS TG FIRMS #0S;
LIKELY - TO BID alD DEVELOP/DRAFT WAIVER FOR APPRGPRIATE
GEOGRAPHIC CODE, AS HNECESSARY.

B) SEPTEL FOLLZUS v FURTHES LETAILS RIGARDING ACTIONS
TO BE TAKEN PREPARATONY TC wE37ALING.

C) ECPR SUPPORTED ACCELERATED IMPLEMEETATION WHENEVER
POSSIBLE BuUY THIS CANINOT BE AT THE EXPENSE OF SOUND
PROSECT IMPLUMENTATION, PP SHOULD CONTAIN ALTERNATIVE
PROPOSALS, PROJECY DESIGH (S SCHEDULED T0 BE COMPLETED
FOR AUTHORIZATION BY LEND AUGUST 1981.

Te  WHAT SPECIAL REQUIREMENTS WILL BE NECESSARY FOR
FROJECT MANAGEMENT? ECPR 1S IN FULL ACCORD WITH NEED
FOR ARRANGING PROJECT WMANAGEMEN- AS EARLY [N PRE-INMPLE-
MENTATION PROCESS AS POSSIBLE. AID/W REQUESTS THAT
UNTIL A PROJECT HANAGER!HAS BEEN IDENTIFIED, REDSO FuL-~
FILL PROJECT MANAGEMENT RESPONSIBILITIES IN CONJUNCTION
WITH AID REP LUSAKA. AID/W HAS INITIATED A SEARCH FOR
A DIRECT HIRE PROJECT MANAGER. REQUEST LUSANA AND REDSO
"DEVELOP PD AND CABLE SamE TO AID/Y ASAP, WE ARE ALSO
CONSIDERING TCii, IQC OR PSC CUVERAGE AS Al TNTERIN
HMEASURE,

8. WHAT IS THE CAPACITY OF THE GRZ TO MAIUTALN THE ROAD
AFTER IT HAS BEEN REHABILITATED? AID/W HAS CONFERRED
WITH THE IBRD CONCERNING DELAYED IMPLEMENTATION OF THE
LOAN I'0R ROAD MAINTENANCE (THIRD HIGHWAY PROJECT). IBRD
BELIEVES LONG TIME QUOTE LOG~JAM nND QUOTE HAS BEEN
BROKEN, IBRD IS OPTIMISTIC THAT FULL STAFv WILL B ON
BT -

P48865


http:WiPLEr000'7"Th'T.IO

NNNNVV SBOSYS

00 RUEHSL

DE NUEHT #48857.05 20614

ZNR UUUUU ZZH

0 0501267 MAY Ui
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TO RUTAOK/AMERBASSY LUSAK: [MHEDIATE 5185
RUEHSB/AMEMNBASSY SALISBURY IMMEDIATE 3206
RUEMNR/AMEMBASSY HAIROBI IHHEDIATE 1307
BT

UNCLAS SECTION w5 OF 8 STATE 114885

AIDAC, NAIROLL wuli HEDLU

BOARD BY SEPT-DEC 1963, alDh PrOJECT WILL PROCEED ON
SCHEDULE., Aib/W¢ VEZLS PROGRESS SHOULD BE VERIFIED BY PP
TEAM AND CONTINUOUSLY HONETORED BY.FIELD, ((iEMO OF IBRD
FINDINGS BEINE POUCHED .

9, WE BELIEVE Oy OTHER fgsu TN PID REQUIRING AID/V
GUIDANCE 'CONCENRNED 1.0OAil V3. GRAN1 FUNDING. ALD/U
CONCURS WITH PUSITLION STATED IN PID THAT PROJECT FuiDING
SHOULD BE MADE AVAILABLE ON A LOAN BASIS Od AiD°S MOST
CONCESSIONAL TERKBS.D

10, ISSUES DEFERREDFOR RESOLUTION IN THE FIELD INCLUDE
THE ECONOMLIC ANALYSIS AlD IWPLEMENTATION CAPACITY OF

THE GRZ. AID/Y FOLLOW-UP ACTIONS iNCLUDE: CONTRACTED
SERVICES OF A TRANSPORT ECONOMIST (MOELLER: Akl BEING
ARRANGED FOR JUNE TDY FOR EZCONOMI> ANALYSIS IN ZAMBIA

AND REVIEY SANE 118 ZIMRABYE; CONTIACTED ENGINEERING
ASSISTANCE il CONJUNCTION WITH REDSU FOR GRZ APPRAISAL

0F CAPACITY OF ROADS DEPARTHENT TO PARTICIPATE It PROJECT
DESIGH, TENDERING, itIPLEMENTATION AND SUPERVISION.

I1. AID/YW TS CONCERNED ARQUT ACTIONS TO BE TAKEN BY THE
GOZ/GRZ :» ab%nuck OF THE ARKiVac OF THE PP TEAW [d
SinT.  IRCLUDED i IS A 1K E0ONCMIC FEASIBILITY
STULY Sr G4E #AKUY L/CHIRUNDU SECTION TO B UNDERTAKEN

DY THE GUZ AND A TRAFFIC COUNT AfID COLLECTIOW OF DATA

O THE CHIRUNDU/KAFUE SECTION BY THE GRZ IN ADVANCE OF
THE ARRIVAL OF TRANSPORT ECONOMIST MOELLER IN EARLY JUDE
70 DO AN ECONOMIC APPRAISAL FOR THE ZAMBIAN SECTION OF
THE ROAD. THE MiNISTRIES ARE REQUESTED TC VERIFY THE
STATUS OF SUCH ACTIOHNS AND PROVIDE ANY RELEVANT COMHENTS.
SPECIFIC DETAILS TO FOLLOYW IN SEPTEL. SEPTEL O PP

£SI1GH GUIDANCE INCLUDING SCHEDULE TO FOLLOV, CLARK
T
2A885



Summary
U.S8. Objective
is to support

pragmalic

solutions Lo
regional
problews in

SoulLhern
African

states.

2. Number

AFPEND LS

LOGLCAL FRAMEWORK - MALUTL=-CHIRUNDU ROAD

Verifiable

l. Key
cconowmic

ems being
addressced

probl-

on
a cooperative

s s,

of
regional
projeets

equals or
exceeds number:.
puBe.

P H

Means of
Verification
l. SADCC and

technical working
minutes.

Field Reports

(State and AID).
"3, AID Budget
and (.P documents.

4. Specific local
government

documents, budgets.

Assumptiouns

1. Southern Afvic.
countries (nin.)
continue to work
together on vegion

economic probilen:
seel U.%. asaiais
2. Repional
continue Lo recel
U.S. Administratioc:
and Congressional
support.

proyr

Enhance the
cconcuic dev-

clopment an!
improve the
welfave ot

the pgencral
population

in Zimbabwe
and Zawmbia.

Measures of Goal

Achivvemenl
1. Econowmic
developinent
s enhaneedd
by the
itmprovewent
of the Zim-
Zam Road's
transport
capacity.

2. Increase
of usage
and less
pressure

on other and
more costly
alternative
routes.

road

Verification

1. Annual GOZ
statistical
repo-Lsy Lypes
snd amounts of
cargo transported
aver the 7Zim-Zam
Road.

2. G0Z published
reports on food/
commodity prices
aud freight rates.

3. Traffic counts
on road usage

(Ministry of Roads)

General cconomic
political clia:
deteriora

1.
and

does uot

2.
over this
be for development
and basic
requirements,
for luxury goods.

Goods transpor’t
road wiiti
human

ot



2 l’u_lu ¢l Purposc

To facilitate

the cxchanpe of
poods
services
Zimbabwe
Zambla and
other

and
beotweon
il
with
counbrics
in the rvegioa by
lmproeving the
Makuti-Chirundu
Lini 1Lu
Zim-Zam

the
Ro al.

Project Outpuls:

Rehabilitation of
40 kwms. of road
between Makull
and Chirundu

in Ziwbabwe.

End o Projeel

Status

round,
access

1. Year
reliable
for trucks with
carpgoes of [ood
and industrial,
commercial, and

consumer poods on

this road
2. Expcris and
fmporis e and

Zimwabwe
Zambia are
not hindered vy
the condition
of the vvad.

From
and

Magnitude of OQut-

MEANS OF

JERIFLCACTON

1. Custowms
documentation
at both front-

LTS .

2. Agriculrural
Marketing
Authority
reports, MOR
reports, and
ALD project
visits.

verification:

IMPORLANT

ASSUMPTLONS

1. Terms of Ly
between Ziwmbabw
Zambia continn.:
favor the
of goods.

axclhion

2. All sectiouns o
Zim=Zam Road ave
properly wmaintain

3. Road transpovt
over this
continues to bu
compeltitive and
efficient.

ronl e

Assumptions for

puts:

kns. of
underpo

1. 12
road
compleic
reconstruction.

kims. of
unduergo

2. 28
road
shoulder
Lumprovement
and road
resealing.

1. Reports from
MOR and cont-
ractors.

2. Periodic
reports lrom
AID engineer
through site
inspections.

3. Laboratory
tests.

4. Pavment
vouchers and
certificates.

achicving Oubpul:.
L. Qualified
engineer and
ractors

conl

are engarc

2. MOR
adegquatle

prov Ve
{ Lo b
suppovrt for both
rehhabilitation o

maintenance.

3. Construction =
completed on
schedule.

4. Gravel crushin:
output sulficient
for contractor's
necds.



l’.rojcct luputs

L. AL provides
$4.2 miliion ler
construcltion
under IFAR.

2. GOZL l))'t)villl'_:;
$1.25 wmillion in
local currency
for pravel,
stone and
construnction
supervision,

as well as
contract

payments

luplementacion

Verification:

Tavrpels:

l. Contract Llet
tu June, 1932
wilh vounstruct-
iton stactiung in
September, 1982,
2, Consultlng

engineer cont-
ract let in
Aunpust, Y82,

All works
complered by
September, 1983.

1. MOR monthly
reports and
certificates.

2 Contract
documents.

3. Site
Monitoring.

avallable

Assumptions Lo
providing inpuls:
1 Funding Ls wade

by Un
and GOZ in i
fashion.

2. Selection o
and

SRTET

contractar
consulting
done on A

basis.

3. Contractor(s

able to comply
terms of contra
and does s0 wilt

the time=[raua
allowed,

4. Theve ave no
unusual weathev
or political
evenlts that
adversely
influcnce
construction.
5. Cosl
are wmet by the

OVer T

S U S BT

.

e

Comee |

)

L

[N I

(SRR
his

o

{
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APPENDIX D
EXHIBIT 1

ENGINELRING ANALYSIS

REPALR PROCKDURES

These procedures have been developed by the Construction
Department of the Ministry of Roads and Poad Traffic, Posts and

e lecommunications. They have been reviewed by the PP Team
enginecer lTor adeguacy and Fround to be acceptable.

. - N DI H i “ Al

necoasltruecteon (ol ach,

Femove existing Base L material and stockpile for reuse
if possible.

Remove existing embankment material and cut to waste.
Import new cmbankment material of 5G9 quality or better.

Construct Base 12 layer (120 mm) in imported gravel of
Triaxial Class 3.0.

Gonstruct Base 1 layer (106 mm) in importecd crushed natural
growth.

Construct surfacing cowprising tar prime, bituminous tack
coat (19 wmm stem), bituminous seal coat (7 mm stone).

B. éhouldcr Work

Cut away existing material on shoulders only and import
crushed gravel to give 120 mm layer and compact, 1.5 meters
[lrowm road cdpge.

Prime shoulders aad seal entire road using 7 ma. stone.

PROJECT SITE; PHYSICAL CHARACTERISTICS

General: The project road 1is part of the

ggffggary-sinois—Karoi—Mnkutl-Chirundu*Kafue-LUsaka trunk
road. The project road begins 6 kilometers north of Marangora
on the Makuti-Chirundu section. it is within cribal lands
except near the border and is within the Urungwe and Nyaksanga

controlled hunting arcas. The exception is 5 km on the north


http:exi;ti.ng

side ol the rvoad; LU kws on the south. Annual Rainfall is 600

to 800 wmm with temperature range 6 ota 309 C.
Geology and Yepopraphys o The project road begins on the
deEUﬁiu”ﬁlppgé”Uf The Zawbezy Escarpment leading to the
"lats. Althowpsh The hiph point of the escarpuen L ois osome L250
meters, the voad bepius alb caevalicn 600 metervs with the flat
varying from 00w to 400w ot Chirundu border. Geolopy Ls
and sediments in the Flats.

“

Older Gneiss oa the escarpaeals
ALL of the rveonstruction wouk is in the Flabs.

Soils and Veroedalion: The project voad bepins in sandy s0ils
usually with heavioe terlured Leachea subsoils (maioly

pranitio) aml lTeads into soils of lower major river valleys.
These soils are brown medium textured alkaline maponi soils and

o a lesser vsvent leached sandy solls.

Vegetaltion is norab and trees wilh cxtremely limited
agricultural aveas.  dHopaoe woodlands, characteristic of sodiam
dowinated oy the trees Colophospermum

tnfluenced sorlts are
have expausive properties dictated by

morane. Sodic solls
variation in woisture quantity.



APTERADGE L) A attuset

Ref: 901/2/Ji3
HEAD OFFICE

22nd September, 1981

Management ingineer Co-ordination,
Managemenl lngineer Operatlous,
Manapgement nginecer Deveism=nt,

Chief Engineer Construction,

Chief Fngoincer fatevicds and TMrainiog,
C.M. 0.,

Provincisl nond bnwineen, mashonnland West

s

SALIGHURY=CHLRUNDU ROAD ¢ ki 212~ 3H2

Tt is advised thot the secretary has agreed to the following recommenda-
tiens for the reconstruction ¢f the above-mentioned section of road.

1, The scctiuns of weak [ill tabtulated below will be removad and re-
placed with a stable fill and subgrade in accordance with the
laboratory report 4G /90L/HKG/563 dated 19th August, 1981,

290 4 700 to 321 + 800 tyoc
5275 4 400 to 324 + 100 Ges!
326 + 0C0 to 326 + 500 SRR
227 + 100 to 231 4 400 £y
332 + 4C0 {0 334 + 100 |, e
338 + 300 to 339 4 500 | 2e
340 + 000 t0 341 + 200 XS
347 + 500 to 347 + 800 e

oo

Tt is accepted that at the time of construction the lengths given
may have to be extended slightly.

2 riie repaired seciiens will be reconstructed t: a 1,0 M pavement
standard.

. 3 The balance of the 40 km gection will be treated thus :
(a) Phe vegetation removed from the shoulders and the ghoulders

levelled and compacted tc a auitable standard,

(b) The road w.l1ll then be gealed across the full 10 metreg with
a bitumen spray and stone anplication,

The U.S.A.I.D. nave approved the methiod of reccngiruction and will most
probably provide the funds for the total project including the shoulder
improvement and 10m wide soad.

a1 ENGINgER ( PTARNING)
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"REF:  MSW/S W

MINISTRY OF ROADE & ROAD TRAFFIC
POSP S & PELICOMMUNICALTIONS
CENTRAL LABORATORY

29th fmpust, 1980,

Secretary for lioads & Road Truffio
Poatg & Telecommunications

Attention Minarcment Ensincer IOperations]

CeCo

1.

2,

Provineial Hoad Engineex
Mashonal and Vest

SILT SR RY~CHIRUNDU _ROAD : REPORT ON FﬂTLUEEﬁ

GENLRAL
An appraisal of the results of the investisoation into failuxes

on the above road has identified the problem to be associated
with the uge of 'sodio' soils in the fill material resulting

in & complete loss in stear strength at the nmoisture contents
prevailing at the time <f the invesgtigation,

WMBCUHANLCS OF PATLU KK

2,1, The wetting up of the £ill matarial by o type of
capillary action from moisture contained in the road
bed. Sueh moterials have o definite affinity fox
water and csbeord woisture that ig coocentrated within

o pracal fuoediotely below the road structurxe due

o o choenee Of vegetation

i e D

2,2, Following two ox three rainy seasony by lhe above

proecess the ifn-gsitu roisture content riscs above
optimum and the materieal loses its sheeor strength
progrescivelys Deformation under traffic occuls,
causing cracking to the bituminous sunfacing.

2,3, The surfacing, beeoning pexvious, allows direol inw
gress of surface water - thus nocelerating the loss
of strength Lo the stage that the CBR tends to zeroe

2,4, In arcas where a nofsture gradient can voeuxr, any
nolisture m-vera., nowevexr Ll will causc trans-
pertation in suspcnsion of sodiwn solts contained in

s0il, this proocss being known as dlaperslon,

2,5, This proecess will resuls in oa fince, oontinuoud, nete
work of 'pipes! in the soll which will enlarge on
further ingress of water until cavitics of up to
100 mm in diamectzr oocul. '

/pe\.{x,e 29 yec e
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Be

2. 6.

Thus the dirferent nodes of distress/failure are =

-0

At wome oloee in the latter proccoa [4 and 5] de~
pending on the size and location of these cavities,
traffic loading caugsesn a dramebice and sudden ocol=~
lapse of uhe peverente '

[i] Defoumelicn; ii]  cracking; [1i4] more
severe defornaiion; iv crllapse.
, .

RECOMMEIDED i iliisT LITAPION +i \CU PR

“-n

3.1,

A}
.
re
IS

e de

30 50

34 0o

3"{.

Rewmoval of tase to temporary ctockpile for re-use.
Note: Care chonld be taken to remove as much base

as possivle, including, if necessary, a proportion of
the line stebilised cub-basce. ' '

Kemov~: to woobe o0 whe sodic £ill material to original

. - i - a
STOUNG LV Ul

Wote: [i] A trial scction should be taekled first, using
a D4 or similar, successively dozing mateorial
to wastee Monitorving of thigs operation will
be carried out initicdlly by Centrel Laoboratory
staff, vho will detcaxmine the depth to which
spoiling is te be carvied out.

(1i] It is hoped thal the saturated condition will
not ne prevelent into the roadbed {below
oripinal proand level],  Carce shoeld be taken
to oveid wreocsive disturbanec of any side .
drairs cui Jrbto Lhe oodie material,

‘Rolling of the roadoed.

Note: This operation will be dependent on conditions per-
taining on compietion of the fill removel oper-
ation. :

Construction of the fill using suiteble material.

. . . . .'. .
Importation and stebilised compaction of sand sub-base
[Base 2 ] matcrial.

Note: Should be reedily aveileable.

Replacement, stebilisction, and compaection of the ori-

gingl crushed base gravel [ Zase 1],

Note: additional Li.» wswavel is not readily available
[ crushing required]. ‘

Surfaeing.
Hormal 2-cont surface dressings.

OBSERVATIONS FROL TRUD RBSULTS

4e1.

From o deflceetion study carried out using the Benkelmen
Beam, sections of high dz2flection roincide well with
indientor tosts showing high plasticlty and likelihood

ol godic mutexriclse

/l)ilge ?)-- ®



.

£.2.  ligpults of Chll Lesting doae on own yles from the worel
1 2 -
arcas of failure indicate zewo CBR rollowing - 10 days
goaking.

Ao Therc is gneral arrecient between hijzh slagticity and
. (_7 =) -
arcas of fallure,

4ede Dongities of the top 150 mm of £i11 material at time of
construction were reoorded as being in cxoess of 94575 LGk

4eDe Results of ir-nitu OB meosurcnents nsing thoe Dynnmic
Cone Penchbroieten sonerelly give Tow voeluaes ab o the
pod clure coet v arevadlang b bhe Line of beats

[

4o 6e  Suppusted seetion to be tackled firet in the pohabili-
tation uxerecise s 251790 £o_ 34145005 Phis is porb

of the larcest ScctiSH—ahd includcs the airfield. It
oxtonds into nnoaren that wes repeaired in 1974 | and
since failed], ond o recently feoiled avede

4¢T+ The order or prioritics fox lhe remainder of the work
is as follows :-

[i]  Complotion of 540400 ~ 341+500;

(1] 320+300 to 52942003 -

""[iii] Either 529+900 to %31+000 or %3%+200 to 35440003

[iv]  520+6CO Lo 3214300

with priow.oies to be ndvised later. The total of
the foregoing msounts to 5,0 km but the rosults of

-

Lisw

investipations to hand indicate that this may gxtend

e

to 12 k.
% TBoth to be done, order to be adviscd latex.

4.8, 'The sugprestion of corrying out cuperoompaction of the

affected sections ueing cither & 50 tonng sinple exle
pneunctic rollcr, on impact roller or o vibratoxy rollew

has been considercd but it is belicved thoet this opel-

etion would be inelfective due to the high moisture con—
tent in the material. Furthernorc, even if compaction

could be achieved, iv ig anticipoted thot the swre con-
dition leading to {oilure weuld cventually reoccule

PROPO SED PV il 0NRSLOH
Gece Hip «anu coLi Py existing surflepins ond Bage 1 to a depth

of L70 mie [ 4T noecasaxy incorposate up to 50 mm Basc 2

materical]e

2 Carefully zceover and stockpile all ripped Bape 1 and
. . - - 7 .
surfeeing for re-usc ad ftase 1 treated with 2% cemente

Fxeavabe to wooho 411 ronaining Base 2 and i1l naterial
dovn Lo proand Lovnl = not belowe

5.4s  Neploce Cxeavebed £111 with an cpproved non plastic
cea Lifts compacted to 9% ihode ALSHTO to

s

sand in 1H0
wvithin 3w0 v a8 WG

/,Df:(‘,e Hsonr
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5¢5¢ Impore 150 i of wpproved Base 2 material Lcan be NP sond
. [ n ' Y A C Y
treated with 3,0 coument] and compact to 985 iod. LASHTO.
5.6. Replacc vippee ond scavified Base 1 and surfacing materia
to a depth of 150 mm - treat with 2p cemont oand compoct Lo
984 IMod. iWAGHLO.

5.7« Apply prime and conventional 2 coat surface trcatment,
iece 19 i tack followed by ' mm grit seal.

CONCLU LION

Tre tforeioing report is based on the Last information available
and the recommendations given are considered realiatic. The
gitunlion wili be roviewcd un rve—construction work progeedy

and further suspect arcas will be investigated at the same

timc. Purthornore, the »esults of chemical testing are awaited
from the Minictry cof apriculiurce.

A drawing containing the detalied information aveilable at the
present lime is under preparastion and w11l be forwarded in due
courge. )

B. Warxen
CHIEF BIGINEER | MATERTALS & T RATNING]
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20. Y.

pare LV Mo 0219
subgrado moaterialn e Lested tor paaddng. plagbicity index ond
Californiu Bewring lialio L(Hﬂ(l valueys.

In the pubgrade clupnitacabiony 'HG sty 8GO and '5¢ 9 Lhe numer-
als are the GBI vidues ol the goilya, 1.0 {heir desipn CBR's@, ag
previouusly definede. Foi expansive poils an wdditional ol apsifi-
cation, 'LG B' i uped.

Thip method of clapu-yLug goils by CBR facilitates the use of thio
standurdived pavement desigme

Phe dewslpn CBR [CURdJ 15 agpespsed according to cosign wralfic os
shovn in the babilue belows

Deulgn Praltic Rocommendod Dogipgn cBht
Less than 90 00U w1 O Mean CBI

50 000 to 1 VOV VOU BOO powor uartile CBIR
More than 1 UNO 030 B8O Lower Deccile CBR

LU BGHADIY CLaSS I CATION, DeSCHIPEION wND CoMMENT S O USE

SG Ius vy uvxpansive poil. n goil lu potentially gxpansive 1if
1t exhibile all tnree o tLhe following properbies:
Li} Phe 'Liquid Limli of the whole Suauplo! [WTW]
Lecaeds Hove -
[iij The 'Clay Fractlion' oxcoedy 20/, and
| 1i4] The 'Free Swoll' ecxceocn 606+
W. X .o passing 2 0
Notes: &) W o= L T papsing 420 W
e —— L w
100
L) Cluy fraction = go <2
¢]  Pree vwell Lo be wotormined as specified in
CAS No. ly% Part I.
d] Phe criteria tinted above ghonid be regarded as &
puids oo fie idenbtiiication of exranaive goil s,
Bafoiw Juipachielgg oxeonpgive and cootly construction
wWorks Ll @ ineer phould gatialy himself on tha2
nature wnd cxtent of the nxpanpive materiol. Hio
judgenent ad e xperienco will bo of prime import-
anceo.
a) such soiiu cannot be control compacted and ghould
be removed wiele puosnible.
uG 3 ANy non-eipanslve goil with a design QUi ol % ox moroe but
Jeps than Y. 1L may be gged in fillo not oxceeding 5w in heighto

1t 1y normal 1y compac ted LO 900 Mod. LASHTO [95% LCEJ denelty.

56 O iAny poll with o depipn CBR of 5 oL more but lesn Lthan De
TL wuy be uscd in all fillo. Phe upper 190 mn Luyer v upually
compaucted 1O G 0 Wiod. AAUHTO “_100/'6 LCE] densivye
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56 Y v poil witl a desipn CBR of Y or preabler. It requiiren
miniwum cover vn all design standardo and is preferred in all
f1ile. Phe upper 150 mum loyer is usually compacted e 9736 lod-

AASHDO | 100/ LCEJ density.

Notes Subgiade clapsificalion of wmatorviwls having CBR valuen
greater Lhoae 9 are not conpldored due to Lho minimun
Tpuvemen e Lhlosiicol requlrement ovexr bhe subprode Lo

_matiaty design traffice. Requirements are not ol'-
‘fected by depign CBH vulues greater than 9 in Lhe su b--
grude.

20. e COMPPACITURN

To fucllitubte comparison betweer Central African Standards and
AASHTO Compuctive Bfforts the following approximate equivalentn
are given

B LU LV ALEET TUST MBRNOD | APPROXIMATE
‘ : " MOD. AASHTO
CAv 1Y' A0 .
‘ ’ . S WQULVALENT -
Lower Motho i ™. 09-01 '
gompuc Livy iteforred to wb
Bfford Stundard AASHTO 9 3%k
[LCE] Compaclive kffoxrt
Intermedialy Mothod ''e212-65
Compuclive A uged in
Effort Pexas 1iswiial 98%
[ICEJ Teo
Highor Method T.100-61 «
Compactive Referred Lo as
Effort Moditicd AASHTO 100%
| uck) Gompactlive Bftort (

Density specification for the various layers are shown in the
Table belows :

PAVIEIBNT LAYBI ii0De AASHTO CAS 185
Pillo Y O/ 94 - 9T%h LCE
Selecled Subgrade 90 - 95/ * 95 - 100/ LCE *

Bape: Stendard
0,05 M to 1 M Y8 100/ ICE -

pavements

Bave: Stunuard
5 M pavenonts arrd
Lerodrome paveneits

.

» Depending on Jépch ol layer and (qual ity of material.

1006 100/ HCE
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2047

_Qemcnt or Lime wwalfied materials

The addition of oven il s ancunto of cemont or Llime to nuatural
muterials reduces tho covpadted Junaity which can be achieveds

Delay in wulilng aftexr adds tion ol cement and lime requires progres-
gively dincireaylng el rorl 1 tue specified density in to be attalned
within the bimitoed Vit poeamn bleas

Measurviment ol felative Compaction

Relalive compaction of netnreal soil i a hipghly variable parameter,

and accophod pbabiotical conbtrol methodn ghould be used.

pESTGH TiAMIC

A pavement 1y normally deoipned for a derinite life apan, €efe. 10,
15 or 20 yeals, 4L the end ol which it is expecled Lo be due fox
reali nment or othes jmprovement or atrengthening. The total num-
ber of heavy vehicles cavried is the wajor doterminant of the time
thal Lhe tvad will comiin aerviceable and il in nocowspary to ox-
press Lhiu veulfic o toms of a ginglae gquavalente. Thip Lle the
busiu of Lhe Bauivalont singilo Axlo l_LbﬁJ councopte

The LSA 18 vaxun au UBOU ¥ wilh twin wheola and roads are designsd
Lo withuotwsid @ wuzluum qumber olb vepelitbions of thiu load, over tho
design 1itee

Equivalency [uctory tfor single and double axlceu are given in Tablao 1.
Phove factoruy, irom tite AASHMO ltoad Tent, apply to a terminal PSI
of 2,0 and vuary abipghtly Yor o ther PSL conditionge

Depipn iraific aust be calcilated for the lane carrying the most
heavy vehilclen and in the case of gingle lanc bLituminous purfacingo
this wlll bo the Vo Lal of the wses for vehicleg travelling in hoth
directionuy.

The traftfic intensity of light vehicles is a factor which may dic~
tate the width of & pavessnt but it hus a noglipible effect on
Luvamenl aeslgne. Only L numbers ot heavy -ehiclos in differing
axle load pooupinie iv rguired Lo doteumine the deoipn traffic.

Phe percantage of heavy vehiclen will vewy acconding to the location
of the road, bul Qo normally bebween Lot and Lty percent on majox
roads. Agaan, the gltandard axlo gyulvalency o1 the averase heavy
vehicle will vary, for exwnple il 1o pzu_‘tioldu]f].y high on mine
development roaan whete ore L6 Lrinopurbteda

Phe ideal bauly ror doturmnining Lhe Liwl tic loading for a road con-
gbruction project to replace ox npprade an oxiobing road would bho
the actual on-uite me s el ol current heovy veliele massed.
Where sach d ata cannob be Hshlained or where there s no more re-
liable informablon available of tue pn)bublc aqumber wand mass ol

heavy vehiclen and  wrledn grpeelboed to use @ prepoyued road, then o

Factul ob U,2H0 cyv Cegionn, L0 kE axbes per heavr vehicle axle io
recumnenced | LY 6 watal chin factor 1o reviewed from time to
Limga '

| 20.1./1]
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PABLE L. ©U_ bR IV ALIHCY FACTORS FOR PEHLITAL
DITSEND SnVICBABLILITY OF 2,0

AXLE LOAD | TEIMINAL _PST 1
PONNE |7 OTHGLE AXRE | EANDEL AXLE
1 0,0003 0,00005
2 0,004 0,0004

3 0,02 0,002

4 0,04 0,00%

5 0,19 0,012

6 0,20 0,024
| 0,52 0,04
B 0,92 0,07
9 1,52 0,12
10 'd,z]:l 0,18
11 5;"‘7 » 0)27
12 5,4 0,38

13 1,79 0,53
14 10,91 0,72

' S 14,96 0,96
: 16 20,13 1,26
17 26,62 1,63
18 34569 2,09
19 2,69
20 3431
21 4,11
22 5,05
2 6,17

24 7546
25 8,97
26 , 10,71
Y A 12,72
28 ; 15,01
2, . 17,62
30 20,58
31 : 23,92

Mlowance for different olimatic conditiong 18 made by meann of
reglonnl climatic factoro which ave applied to increage or reduco
the offcct of trofrice. in btiw dry wvouthern avcuu of Mhodosin o
factor of 0,8 1o uped whilot n factor of 1,2 ig ugoed in the easteln
part. A factor ol 1,0 iu used in the repainder [g0] of the
countxry. Seg I'igure 20-5a

Having velocted the devlpn Lifo, = traffic growih rate appropriate
to the arca of industry gerved mugt be chooene In the abuence of
an actual filgure, & growth of 8eb per wnnum ghould be nopumed, and
growth rigureuv are shown in Tablo 2. Tt muat be borne in mind
that the estublichment of u single additicnal mine oOF industry will
have a opmaller ¢f To% on o 1oad deplpned for, gy 10° repetitiono
than on ono designed for only 0,L.10% repetitionse

Phe purfacily coub, OO, pust nol be ovverlooked, and ap it io high
compared witih pavemeni layer costu, it io of doubtiul wiopdom to
cconoml se on pavement depipn at the risk of wapting a surfacing.
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1t should be notued thint power puraffin is highly
inflﬁmublc and hoe n rolotively Low rloagh point. 1Lt is,
thereloru, cosuntial Lo nnve sultavle fire extinguishers
on hand during theve operations.

MA S NTENANCE L H\ADVSHUULDHHU

7.5.)., deoerol

e shoulders, normelly 1, metren wide, are those parln

of the lormed rousd purface on esch aide of the demarcated
carriagewany . Hew roads urce conptructed with surfaced
shouldera, «rd 1t g policy to gurtuce the shoulders of
exloting hwo lene roudy ny rupidly bd the necegsary funds

can be mnde nvailoble tor thio vwork.

Howovor, bLhere  coisinii verd conpidernble lengths of* older roadd
which stili have ppsurloced sncalders.

‘Pho shouldery Form an lmportant and {ntegral part of the road
ptructure (vee seection %, gubucclions 2.2.1, and 2.2.2. ),
being uped bY traffic in emergencies und affording protection
to the surfacing by providing loterul supporte

fhe shoulders are giL.oen the guame 9lope or cropss-faoll as the
curriongoway in orde: to ensur~. adequatc and unimpeded

drainugoe nnd galfe trovellblng.

T7.5.2. MNuinhenuuce of Sugfaced whouldery

Gurlocud shouldory nco pnormnlly conotructed to the aome
pavement denlgn ag the pavement proper, bult the tuck stone
layoer Lo omitted firom the aurfacing. ouch ghonlders must be
waintuined in oxteLly Ghe vnme way ub the carriagevay propels,
slin Cau abtenwiun be bnw Zlveon Lo the repnir of potholun and
stner Iruilurcy, npd to resesling at uPpEOpriute intervals.

1t is genorally mout cunvenient and economical to unaer take
resealing st Lhe sume time as the carriapgeviay is rescaled.

Spucial pmttention must e given to the outside of the
shoulder surfaclng to preveat undermining and encroachment

of couch pruss. flerbicide npplied by knapsack sprayer is the
best method of controlliing couch grupv encroachment.

T35, Couses of Deterioration ol Gravel Shouldersg

TPhese are:-

(i] wind crog.op yrom gpecding traffic clome %0 the
edge of the nuts

[ii] abrasive action trom traffic riding on the ghoulders;
this is comwmon on curves where iraffic tends GO cut the

Curve;

[iii] prosion by water draining off the gurface.

' Thiv tekes the form ol runnels anlong the edges
of the mat and gullies pcrogs the ghoulders;
[lv] displacement Oy graftic ol gnturated pgravel during the

roliny ygehnon;

Pl encroachucnt by qruss of the couch voariety.
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Manntensnes of droze) chonldary

Crenvel shoulders shiod b be mnrotained ot oll times to their fui.
width, with o amookh rnd cven surface, to the correct slope and
lush aitn the rood surracing,

Whether or not the shoulders should be kept clear of grass 19
left Lo the drscreticn of ahe Provineinl tioad Bngineer,
HHowever, 1L 1y cosential that o 46U wm wide strip adjacent o
the mal cdee be kept Proe ol i nt a1l times.  This mugt be
ageompl i shied by e of n ouaitable herbicide cug. H=hrome= h-bec
buty -t methy b neacy b Prois cxerciae pnonecen ey Lo proevent
CoLel st bl P OWEIE L the mal couging 1y Lo crack ond
coumb bt e et e oer i ol this 506 wmm ot ip snhould be
e naoed o Gl v teod o wrogion of the shoulder matierial
nnd encourtye prana re=growth. ‘

However, where orass g allowed Lo proew on the remainder of the
shoulder, & musb be kept cub short at all times. This will
aid viatbitity, - of show Ghat o ghouldaer exists which can he
used by Lroffice o onoemergency.

On no account may ¢ither motoeriged or towed graders be used to
ciear vepebation rrom sravel shoulders. This is because the use
of n groder blade loosens toe gheov i der materianl Lo a much
creaber cxtenl Lhnn doe: accltVling, and leavew ot suscepbtible

to eroginn. Repeanted use o) craders renults in tie shoulder
glope becoming muceh ot chan bhe coweber and cevenbuolly

merping tnto the VLT slobe; in other words 4he shoulder 19 losatb.

Running course material munt be brought in Crom elaewhere to
mouke good uny losy of pravel,especinlly next Lo the edge of the
mnt, nond this muat be properly compacted to minimioe further
eruyloll.

Surfacin: of Grovel snousders

Tt is now accepted that the shoulders of existing wide mat roads
ghould be surfaced wherever possible, in order to avoid the
continunl problemn susocivted with mainkainiry sSravel shoulders,
nnd to provide o bewter and gufer road fcr the public. Cyclists
tend to muoke use ol surlaced shoulders thus leaving the
currisgeway tree ror motor vehicles.

Phus in order to allow ror &nls exercigse to proceed as quickly
ng pousible, il muss bue miven u bigh priority when considering.

the allocution of rehabilitetion funds each financial year,

Prioritien must be decided on the merits of each cage after
Luking the following foctors into cundideration: -

[a;] Volume ol wealtic.
lh| Rote of uttrition ol ke cravel shoulders,
lc] Length aof haul and availability of sultable grovel.

[d] Plonned dnte for reccnabrucsion or retirement of the road.
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veneeally the work shoanld procecd ouwwnrdy From Lhe witjor caenbrea,
Gorfuein: should alac be andertaken on the insides of shiarp curves

At rural roads where Lhe shouldveres require frequent regravelling ng a
reandt ool tealfic croeon.

The tull widih of the shoulder shall he surfaced, i.c.

i lovn o crosu-neclion or fyo m sardaec.s, on 12,5 w formation
the shonader gshall be wurtonced o u widbh ol S TN

ji] Oon o crodg-section 0 0 @ gurtfuera; on 10,0 m formation,
or G w o wurtacinge vn g Yy w formation, the choulder shall be
gurtneed o oo owidth o of 1,0 o,

The exiscing shouldee wmaterinl shall be cul off from the edye ol the
nurtncing Lo o depth of 170 min below Lhe required tfinished shoulder
levels  The in gitu woteriol snall be wonterced and thoroughly rolled,
Import 170 mm bagse Clasy 2,” meterinl which shall be control compacted
to Y8 Mod A AL O Phis moterial shall be stockpiled, sampled,
and plany sobwitted Lo the Chiel wogineer |[Materials  and Praining],
in accordance with part ., dection “.4. ol fne Menual.

The compacted shouldor spull be primed wiih T.P.f or MC30 at Lthe rote

ol appreoximately 1,0 1/,

Surface the prined shoulder using either & 7 mwm single sized
spregate wilh o bituwinous oinder upplicd ut the rate of
approximately 'V, 1/w, or » gturry seanl or such other Corm of )
gsurfacing oo way be pproved by the Chiel Brpoincer lMuintonanceJ.
There must be an overlap of the new surface on the existing surface
of a miniwum of 108 wn in order to senl Lhe joint between old and
new work,

At intersections, lay-bys sana rest places, the surfacing must be in
bituminous concrete o miniwum of 1% am thick,

Yollow cdige of carrvingeway mnrkisgs oare bu be provided as soon us
) t .y (M) [
possible al'ter completion of thy: work.

VARGES AND U1DE SLOPRS

Wrom IUu commencement apd Lo the height of the grass growing season,
the grass on the shoulder slopes and verges up to a distance of 3 uw
from the mot cdge shull Se kept cut  short ot all Simes in order to
improv. oiseye ajstunce, to enable road gigns, guide gtones and guard
pouts to be flerisly geern ana Lo cuvioal unimala or other hazards ncaor

iy " .
Gttt Ugaud

On the inside of curveu, ot the approuches to road junctiong and

level crouvgings, and at entrencey the grass shell be kepit shord

over the ffull extent of the roaod servitude on the side or asides of the
rond wheve Lhis 1o geeded for wovod viusibility.

A the srowbh o wraons heesing Lo tod b oy the srans shall be cut

down Lo the tnvert of the side drain aod in ond arcund beds of planteu
treca npd shiruby, |

At the cnd of Lhe growine neason, prass cutting shall he extanded to
gervituade. Care ahell be taken neb to digsturl

d trecs ord rwbs whien are to be preserved for
: : b

cover She tall rond
ndigencun or plante

P L S S A AN e '
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TABLE 1
LENGTHS OF ROAD
ROAD : STATE RURAL MUMTCIPAL DISTRICT TOTAL
AUTHORITY COUNCIL ADMIN. Km.
Earth 4 500 - - 22 580 27 080
Track , L
Gravel 7 750 2023 ) 153 7 267 46 406
Strips 68 172 240
Single PRSI o .
Lane 1 400 1443 738 60 3 650
Surfacad o R e
Two Lane-
and - ) o o
Multi 4 815 140 3 326 8 281
Lane R T
surfaced
Dual 2 700 72
Carriageway
TCTAL Km. 18 636 21 991 5 207 39 907 g5 821
July 1981

ANNEX D EXHIBIT 3
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APPLENDIX E

ECOMOMIC ANALYSLES

<3

hioe 1 — Vehicular Savings aad Costs

[N

vh

Figures for savings on alternative types of road surfaces =nd
conditions werve based on calculations derived by the MOR using
the Transport and Road Research Laboratory (TRRL) wodel done by
the IBRD from rescarch cavvied out tn Renya (LR 723, 1976
Wpables tor Esliwmaling Vehicle Opevating Costs on Rural Roads
in Developing Countrvies')., The actual {ipgurces are up-dabtes on
the MOR Report "pPre=Feasibility Study for the
Salisbury=Chirundu Road (312-352 kw)'", September, 1981, Tables
7-14. The number ol vehicles, traveiing over the road were
taker from actual counts wmade Pty the MOR, utilizing a
mechanical counter, and ercuarled B84 per annum ovor the actual
198L fipures.

Exhibtt 2 - Maitnteaance Savings and Costs
Maintenance costs werz determined from the historical costs of

routine maintenance as given by the MOR (increased by 5% p.a.)
and estimated periodic maintenance costs as derived by the PP
team from past historical figures. Thc savings are
conscrvative and are based on the team's estimates, utiliz ing
projected costs without the project vs. probable COatS afte
full rehabilitation.

Exhibit 3 - Construction/Repair Costs

These were taken Lrowm projections wade on actual historical
sts as shown on pp. 15-16 of the project paper.

Exhibit &4 - TIRR and B/C iratic

Not all savings or benefits lend themselves to quantification.
Alternative routes, time savings, ncw market access, increased
communications and interdependence, production linkages and
cconomies of scale and overall monetary savings are all factors
of importance for road construction, but the benefits cannot be
quantified without an cxhaust’ re sector analysis

Tthe two benefit streams which can be quantifi“d (and
demons trated) are vehicular operation savings and maintenance
savings. Costs, in terms of repairs and maintenance, are also
quantifiable. Using these beue fit and cost elements, at

rying discount rates and utilizing the figures shown in



exhibits 1-3, the very moderate LRR (124) and s/u (l1.16 at 10%)
are derived. I other benefits were quantificd (such as cost
savings over alternate routes), the IRR and B/C ratio would
have been much mere favorable, but more difficult to
demonstrate and "prove'.



A permanent
Chivundu
from Salisbury
the Ministry
annual
were increasced
1980 also
from

Road,

(V]

esbimat

wveure

the recov

January
February
March
Apritl
May

June
July
Aupgust
Septemboer
October
November
Jucuember
Total

Annualized
Average

Aanual Total

TRAFFLC

VEILGULAR

(Makut®-Chirundu Road)
countor was set up iu 1930 on the Salisbury
located al Makuei itntersection kilowmeter

287.7

counts

. The lollowing daily averages were provided
i Roads for the year 1981, From these [igures
cs were dectved, Fipures for following years
At an annual prowch vate ol 84, The figures
provided, but are less reliable (physical
45 at the border post of Chirundul.
DoalLY AVERAGLS
Lago JaRrl 1981
alt Vvenicles All Vehicles Heavy Vehicles
3.2 338 98
25.0 275 116
50.4 198 67
85L.8 423 137
75.0 369 133
96.7 211 92
113.7 274 91
106.7 278 86
70.2 2067 96
84.8 223 83
9.8 219 71
3.3 341 116
8305 3,421 1,186
69 285 99
24,919 102,600 35,640
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a9 1

T LU - = N Ct = Tip . 5 st - smmual sovinss
ided) of nzvins o a o ioroad vs. graevaelol ont are uvndiscounted st votes oive the R
1 :
Average . Savincs s Total # Total EPri- . Aver. # - Savings Total #lTotal Total ! Savings in
Private . Per ko ci kms | vate & Med. Commercicl per of kms | Comm.Veh- Savings i Uu.s. §
NMadium Size (Loo'gﬁ Qize Sav- . Vehicles' knm i (000's){icle Savings Z$ R 1.40
Uehicles " ings Z3 i(BEeavy) i : i Z$ ’
| 5 ; Z
381 66,960 2.7¢ | 2678 - 0 - 35,640 1le 1.425 - 0 - - 0 - - 0 -
922 72,300 " ? 2692 ! - 0 - 38,500 . " } 1,520 | - - 0 - -0 - - 0 -
823 78,100 " 3124 . 1/3 28,100 £1,600 ? " ; 1,664 | 1/3 61,000 89,100 124,700
°8s | 84,400 " | 3376 ; 91.200 | 44,900 | oo 1,796 167,600, 288,800 404,300
8z3 91,100 " I 3644 98,200 43.500 " i 1,940 213,400, 311,800 - £36,°
L6 98,400 " % 3935 106,30C | 52,400 " 2,096 220.600; 336,%00 . 471,70
°s87 106,300 " | £252 11%,800 | 56,600 " 2,264 249,000 383,300 509.3L0
$88 i 114,800 " I 4592 124,000 ; 61,100 " 2,444 268,800 392,800 5590,0C0
cee 1 124,000 " 4960 133,900 | 66,000 " 2,640 290,400| 424,300 3¢4,000
¢eg . 133,900 " . 5356 144,600 | 71,200 " 2.8438 313,300} 457,500 . 641,100
$¢1 1 144,600 " i 5784 156,200 | 76,906 " 5,076 338,4001 424,700 692,400
¢g2 | 156,100 " , b Ldb 168,600 ; 83,100 | " 5 3,324 365,6C0( 534,200 - 747,900
¢e3 | 68,600 " I 182,100 E 89,700 " J 3,588 394,700 575,500 &07.500
ges 4 182,100 i " PT84 196,700 | 96,906 " 3,876 426,407 623,100 872,300
@9, | 196,760 | " 7368 | 212,400 1104,700 " { 4,188 460,702 673.100 942,300
gof 1 212,400 | " . 8496 | 229,400 1113,100 " ! 4.524 497,60&1 727.000 01,017,800
$¢T 1 229,400 " 9176 ! 247,800 :122,1G¢% " i 4,884 537:20G! 735,000 0 1,06%,0070
30+ 1 247,800 | " 5912 | 267,600 121,900 " 5,276 580,404 848.C0C0 . 1.187,20«
SR 267,600 i " 19704 289,000 1142,40C | " 5,696 626,690 215,200 . 1.251,800
gei 1 239,000 | " i 11560 ! 312.160 153,800 ! " i 6,152 67€,7931 988,800 @ 1.384,3C0
o010 312,100 " Po1248¢L 337,100 166,100 ; " 3 6,644 730,87211067,900 . 1,495,
5,2 | 337,100 | v [ 13484 364,100 1179,40C | ool 7,176 789,400{1153,3500  1,614,¢
303 . 364,000 i " | 12560 ! 393,100 193,800 " 2 7,752 852,7C0(1245.300 | 1,744,100
t .
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$ 124.700

404,300
436,500
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641,100
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.85
.72
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.52
b4
.38
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20

.17
.14

12

.10
.09
.07
.06
.05
.05
.04
.03

Us$ 5,260,000
Us$ 3,008,000
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VEHICULAR SAVINGS

$ 124,700

404,300
436,500
471,700
509,300
550,000
594,000
641.100
£92,400
747,200
807,500
872,700
942,300
117,800
£29,000
157,200
781,800
484,300
495,100
614,900
744,100

Won

considerably over time.
results are derived.

@15%
106,000
291,100
266,300
2£5,300
224,100
209,000
190,100
173.100
15¢,300
149,600
137,300
122,100
113,100
101,800

98,900
8§3,10C90
76,900
9,200
74,800
64,600
52,300

$3 068,000
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SCOMILI LTS WD any

Maintenance Costs

Assuming that 253% of
1

A
oy

~
S
e

the road repairs is done (znd paid) in 1982
.40 US to 1.00 Zimbzbwe.

and

the remainder

in 1983.

Repair Costs & Maintenance Discounted Cost
23 U.s.s$ @107 @157%

1982 937,300 1,212,200 (.9 1,181,000 (.85) 1.115.,400
1983 2 811,700 . 3,936,400 (.81) 3,188,500 (.72) 2,834,200
1984 13,000 25,2002 (.73) 18,400 (.61) 15,400
1985 15,00 25,200 (.66) 16,600 (.532) 13,100
1986 xS, GOO 25,220 (.59) 14,900 (.44) 11,100
1987 1&,00 25,200 (.53 13,40¢C (.38) 9,600
1988 18,000 25,200 (.48) 12,100 (.32) 8,100
1989 i3,000 23_’00 (.43) 16,900 (.27 6,800
1990 450,000 544,000 (.39) 251,200 (.23) 148,100
1991 138,000 25,200 (.35) 8,800 (.20) 5,000
1992 158,000 25.200 ( 31) 7,800 (.17) 4,300
1993 138,000 25,200 ( 28) 7,100 (.14) 3,500
1994 18,0620 25,200 (.25) 6,200 (.12) 3,000
1995 15,C50 25,2006 ( 23) 5,800 (.17 2.50)
1996 14,6090 25,264 (.21 5,300 .%9) 2,300
1297 LEZ,D30 644,000 (.19) 122,400 (.07) 45.100
1698 »3,¢00 25.200 (.17) 4,300 (.C5) 1,500
1¢€99 13,000 22,200 (.15) 3,800 (.05) 1,300
2000 ~3,000 25,2090 (.14) 3.500 (.04) 1,000
2001 12.4900 25,200 (.12) 3,000 {.04) 1,000
2302 132,900 25,200 (.11) 2,800 (.032) 800
2003 12,000 25,200 (.10) 2.500 (.02) 500

4,890,400 4,233,600

Using



(B

nce costs without the project (routine 1is periodic) will be grezter than
rence was estimated by MOR engineers. Periodic maintzanance (reseal)

v five (53) years, rather than every seven (7) years Tie figures, only
eriodic maintenance, are those given by the MOR,

Project maintenance costs

Maintenance Ccsts Savings in US$
(with rehabilitation)

without rehabilitation (1.40 to Z2$1.00)

Z$

L i
DD N0 D D D O
0o 00 0N

Wi OWVwW~NOWUW W
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[P O T TO N N G S R Ry Sy E e e R B R SR bl e
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18.000
18,000
18,000
18,000
18,000
18.000
50.000
18.000
18.000
18.000
18.000
15.000
18.000
460,000

12.000

I~

18.000

Z$ 27,800
29,200
30,600
32.200

460,000
35.5v0
37,200
39,100
41,000

4£60.000
45,320
47,500
49,900
52.400

460,000
57,800
60,609
63,700
66,900

460,000

U.S.$ 13,700
15,700
17,600
19,900

618,800
24,500
(591,900)
29,500
32,200
618,800
38,200
£1,300
. 44,700
(570,600)
618,800
55,700
59,600
64,000
68,500
618,300



R Rl
SAVINES

Taken from the pravious table and discounted at rates between 10% and 15% per annum
for the life of the project.

Year Sevings in U.S. § Discounted at 107 at 15%
1984 13,700 (.73) 10,000 (.61) 8,400
1985 15,700 (.66) 10,400 (.52) 8,200
1986 17,600 (.59) 10,400 (.44) 7,700
1987 19,900 (.53) 10,500 (.38) 7,600
1988 618,800 (.48) 267,000 (.32) 198,000
1989 24,500 (.43) 10,500 (.27) 6,600
1990 (391,900) (.39) (230,800) (.23) (136,100)
1591 29,500 (.353) 10,300 (.20) 5,900
1992 32,200 (.31) 10,000 (.17) 5,500
1993 518,800 (.28) 173,300 (.14) 86,600
1994 38,200 (.253) 9,600 (.12) 4,620
1995 41,300 (.23) 9,500 (.10) 4,100
1996 £4.700 (.21) 9,400 (.09) 4,000
1997 (370,600) (.19) (108,400) ( 07) (39,900)
1998 618,800 (.17) 105,2n0 (.06) 37,100
1999 55.709 . (.-13) 3,400 ( 05) 2,800
2000 36,600 (.13) &.900 (.04 2,400
2001 £4,000 (.14) 9,000 (.04&) 2,609
2002 68,500 T12) 8,200 (.03) 2,100
2003 £18,800 ( 11) 68,19 (.02) 12,400

TOTAL SAVINGS U.S. $ 439,500 U.S.$ 230,600



Rozd
Usea
1982 - 0 -
1883 124,700
1984 404,300
1985 436,500
1¢86 471,700
1987 509,300
1988 550,000
i0g¢ 594,000
1290 64£7.1(C0
1691 692,400
1992 747,900
1693 307,500
16994 872,300
1895 942,30C
1996 1,017,800
1¢67 1,969,000
1998 1,187,270
1299 1,281,850
22303 1,384.53:2G
2CC1 1,495,103
2002 1,8614,¢20
2003 1,744 J0

=)

~

e internal rate of
hnis figure has been

24,500
(591,900)
29,500
32,200
518,800
38,200
41,3C0
44,700
(570,600)
618,800
55,700
59,600
64,0300
52,500
618,800

teturn, that point at which the benefit/cost ratio is 1 to 1,

rounded. (Using the HP 38, the actual figure is 11.63%).

Ccsts

Road Repair
& Mainten,

1,312,200
3,936,400
25,200

n

Net Benefit

(Cost)

(1,312,200)
(3,811,700)

392,800
427,000
464,100
504,000

1,143,600
593,300

(594,800)
696,700)
754,900

1,401,100
885,300
958,400

1,037,300

(115,600)

1,780,800

1,312,300

1,418,700

1,533,900

1,658,200

2,337,700

is 12%.



BENER LT /COST ANALYS1S

This is the ratio betwes.. veacstfits and cosls over the life of the
project (20 yecars) at vary.cy discount rates. Difficulties arise in
projects like the Zim-Zam Foac where costs arc easily quantifiable,
yet the bencelits arce less disc-ect -4 are more discrcetionary. Two
categories ol benelits are quantified, road user savings and road
maintenance savings.

Benefics Benefits

@ 10% discount @ 15% discount

1983 - U.8. § 112,200 u.s. $ 106,000
1984 o 337,500 299,500
1985 329,000 274,500
1986 321,700 253,000
1987 311, )00 231,700
1988 58€&, 500 407,000
1989 295, €00 196,700
1990 Hi, yul) 37,000
1991 280,300 165,200
1992 271,800 155,100
1.993 423,000 223,900
1994 253,300 126,700
1995 245,100 117,200
19906 243,500 105,800
1997 122, 40u 59,000
1998 330,800 120,200
1999 226,300 79,700
2000 216,500 71,600
2001 233, 300 77,400
2002 234,300 66,700
2003 L 277,400 : 64,700
NPV 'Tetal U.S. § R 699,500 3,238,600

BENEFIT/COST RATIO

At a discount rate of 103 over the life of the project, using vehicle
and maintenance savings as the only benefits and using construction
and maintenance expenses as the only costs, the benefit/cost ratio

is U.S.$5,699,500 to 4,890,400 or 1.165.

Using a discount rate of 15% tho bencfit/cost ratio is less than
1, it is 3,2 38,600 to 4,233,600 or 0.765. '



UNITIZED MEASUREMENTS
gr c2ST COMPONENTS

Undef the Fixed Amount Reimbursable contract (FAR), road
rehabilitation costs wil® be reimbursed on the basis of
completed units. These figures have been checked and approved
by AID negineers as reliable indicators of probable contracting
costs. A1l figures include a 20% inflation factor over
December, 1981 costings and a miscellansous surcharge to cover
the remoteness of the site and subsequent higher contract costs.

Figures arc trancieied iatoe [0S, doilars at 1.40 per 2$1.00.

Reconstruction (12 kms) Costs are based on past and current

contracts between the MOR and private contractors and have,been
reviewed by AID engineers. These costs are based on a 7 m.

surface, 10 m. formation, with a spray and stone surfacing, base,

sub-base and selected earth Fill. ' per hm for 12 kms
a' earthwork removai Us$ 114,800 uUs$ 1,377,600
b) earthwork reinstatement : 84,000 1,008,000
¢c) Dbase 2 28,700 344,400
d) base 1 30,100 361,200
e) surfacing 25,200 312,400

Us$ 282,800 Us$ 3,393,600

——

Reshoulder and Reseal. (28 kms) Costs based on 120 mm of base 1

material on shoulders, 1.5 m. from the road bed, also clearing and
drain repairs. Reseal is done by using 7 mm stone chips over the

full width of the road and- choulders with resealing material.

per km for 28 kms
Resealing and Reshouldering us$ 23,800 US$ 666,400

Total in US$ 4,060,000. A small contingency amount of Us$140,000

is included bringing the total to U.S.%4,200,000.



TOTAL CONSTRUCTIGN COSTS

Sta@}d_ﬁh U.S.‘do11ars (at 1.4 per Z$ 1.00) and showing GOZ

cohtributiohs and propOSEd USAID disbursements.

Task ' o AID G0Z

Reconstruction (12 kms) Us$ 3,393,600 |

Reseal of shoulder (23 kmS)‘ 666,400 v

Base Gravel | | ~US$ 806,400

Surfacing stone ' »  | = 207,200

Consulting Engineer 1, | 235,200
'To£a1 US$ 4,060,000 US$1,248,800

Total Project cost U.S.$ 5,308,800.00
USAID 77%  GOZ 23%


http:5,308,800.00

5(2) = PROJECT CHECK! 1o

Listed below ave statutory criteria
applicable pencrally to projects with
FAA funds and project criteria
applicable to individual fuading
sources:  bevelopumenl Assistbance (with
a subcaloesory lor criteria applicable
only Lo loans); and Feconomic Support
Fund.

A. CUNERAL GRETERTA FOR PROJECT.

1. Continuine Resoiulion
A

Unnumbereds T4 580 - 634A

Sec. 653(b) .

(1) Vescribe how authorizing
and appropriations Committees
of senate and House have

been or will be notified
concerning the project;

(b) is assistance within
"Operational Year padget"
country or internat .onal
organization ailocazion
reported Lo Conpress (or not
mece Lhan B million over
that amourt)?

2. FAA Scc. Cit(a; (1Y, Prior
T2 obligotion 1n excess of
Jren, 000, will tusie be
(a) ecugineering, Cinancial,
other plans nccessary Co
carry out the assistance, and
(b) a reasounably tivm
estimate of the cost Lo the
U.S. of the assistance?

3, FAA Sec. 6lL1 (a)(2). If
further legislative ection
is requirced withir rezipient
country, what is w12 basis
for reasonabl- «uip.-tatlon
that such action will be
compleLed in Lime to permit

Project described in CP
on page 534. Congress
notified by CN on
September 11, 1981,

(a) Ye§'

(b) Yes-

N/A



4.

wrderly accomplistment ol
purposc of the assistance?
FAA Sce. 6L1GL); Continuniuy,
Resolution Sec. 501. IC
for water or water-related

land resomce construction,

Yas project mel tace standards

and criteria as sel forth

in the Princaisbes and
standards fo: Planning
Water and Related Land
Rosource s, dated Gotober 25,
1y /3¢

FAA Sec. bLiCe). LI project
is capital assistance (e.g.,
construction), and atl U.S.
assistance for it w. Ll

excoeed $1 million, has
Mission Drrector cert 1fierd
and Repiounal Assistt
Administrator taken into
consideration the country's
capability clfectively to
maitntain o usitize the
srojoect?

FAA Sec. 209. Ls project
susceptible of exceution
as part of replonal or
multilateral project? LL
so why is project not so
executed? Information and

conclusion whether assistance

will cncourage reglounal
deve lopuent progra s.

FAA Scc. 60lv > . Luicrmation
and conclusions . nhether
project will encourage
efforts of the counlry c-.
(a) increasc the flow of
international trade; (b)
Foster private initiative
and competition; and (c)
cucourage developament and

N/A

Project is being

executed with repional
monies as part of donor
effort to Lmprova
transport within Southern
Africa reglon. Other
donors are funding

other transport projects.

Project will assist with
upgrading an important

road link with Zambia
through which international
trade flows. Project

will support the
strengthening of items

(b) and (e).


http:regioi.al

10.

use ol cooperatives, and
credit unions, and savings
and loan assoclations;.

(d) discourage moncpolistic
practices; (e) improve
technical efficicney ol
industry, apriculture and
comnerce; and (f) strengthen
free labor uniois.

FAA Sec. 601(h) . Information
and conclusion on haw
project will enceurapge U.S.
private trade and avestuent
abroad and encourap2 private
U.S. participation in
foreipgn assistance programs
(including use of private
crade channels and che

Serviven vl a.0 . brvate

culerprise).

FAA Sec. 612(b), 636(h);
Continuing Resolultion Sec.
508. DLescribe steps taken
to assurce that, Lo the
maximum cxlent possible,

the country is contributing
local currencies to meet the
cost of contractuar ond
other services, 2ad Joreign
currencies ownea by the U.S.
are utilized in liza of
dollars.

FAA Sec. 012(d). Does the
U.S. own cxcess forelgn
currency of the country
and, if so, what
arrangements have been
made for its release?

Project will provide
an opportunity for U.5.
firms to compete for
contracls.

Zimbabwe 1is contributing
approximately $1.2 willion
in cash for contracts and
an undetermined amount for
services.

N/A


http:milli.on
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Ll.

FAA Scc. 001(e). Will the Yes.

project utilize competitive
gselection procedures for the
awarding of contracts,
except where applicabale
procurcment rules allow
otherwise?

gontinuing Resolution Scce. N/A
522. 1L assistance 1s for

the production of any

commodity Lor exvorl, Ls
the commodity Lilsty to be
v osurntas o e bd markets
Lowhe tame the resuluing
productive capacily becomes
operative, and is such
assistance Likely Lo cause
substantial injury to U.S.
producers ol the saue,
similar or competing
coumodity?

B. FUNDING CRITERTA FOR PRIUJECT

Deve lopuen ! Palaare
Project Crit-ii. N/A

a. FAA Sec. 102(b), 111,
113, 28ia). lLxtenkL to '
which act.vity will

(a) effectively involve the
poor in development, by
extending access Lo cconomy
at local level, increasing
labor—~intensive production
and the use ¢ appropriate
technology, spreading
investment out from cities
to small towns and rural
areas, and iusuriig wide
participation ot the poor

in the benefits of

deve lopment c¢n a sustained
basis, using the appropriate
U.S. institutions; (b) help




develop cooperaniv:s,
especially by techuical
assistance, Lo assisl rurdl
and urban poor to help
themselves toward better
life, and otherwisc
encourage democratl:

private and local
povernmental insticutions;
(c) support the self-help
efforts of developing countries;
(d) promote the
participation ol women in
the national economies of
developing countries and the
improvement ol women's
status; and (e, uvilize and
encourage regional
cooperation by developing
countries?

b. FAA Sec. 103, 103A, 104,
105, 106, 107. 1Is ~ssistance
being made available:
(include only applicable
paragraph which corresponds
to source of funds usei.

If wore than one fund source
is used for project, include
relevant paragraph for each
fund source.)

1) 103)]  for agricnlture,
rural develupment or
nutrition; if so (a) extent
to which activity 1is
specifically desipgned to
increasce productivity and
income of rural poor;{103A]
if for agricultural research,
full account shall br taken
of the needs of swmall
farmers, and 2xtensive use
of field testing tv «dapt
basic researvch te focal
conditions zhall bz wade;

N/A

N/A



(b) extent to which
assistance 1s used in
coordination with programs
carried out under Sec. 104
to help improve nutrition
of the people of developing
countries throuzh
encouragement of increased
production of crops with
greater nutritional value,
improvement of planaing,
research, and cducation
with respect to nutrition,
particularly with reference
to improvcwent and expanded
ise of indiwenously produced
feodstuffs ) ang ¥

taking of pilot or
demonstration of programs
explicitly addressing the
problem of malnutrition of
poor and vulncrable people;
and (¢) extent to which
activity increases rational
food sccurity by improving
food policies and management
and by strengthent g

national food rescrves, with
particular concersn tfor the
needs of thc 0y, through
medasures encourd. ing

domestic production, building
national Lood rescer.cs,
expanding avaclable storage
facilities, rveducing post
harvest food losses, and
improving food distribution.

LOlcaere

(2) [104] for population
planning under sec. 104(b)

or health under sec. 104(c);
if so, (1) extent to which
activity emphasizes low-
cost, intepratzd delivery
systems feor health, nutrition
and family pleus+we for the
poorest people, with

N/A



particular attention to

the needs of wothers and
young children, using
paramedical and auxiliary
medical personnel, clinics
and health posts, comnercial
distribution svstems and
other modes of commnity
research.

(
(3) [LO5] Ffor odacation,
public adminis®:alion, or
uman resource Jevalopment;
if so, extent to which
activity strengthens
non-formal education, makes
formai cducation more
relevant, especially for
rural families and urban
poor, or streungthens
management capability of
institutions cnabling the
poor Lo participate in
development; and (ii) extent
to which assistance provides
advanced educaticn and
traininy of pecple in
developing conntries in such
disciplines as are required

for planning and implemcntation
of public and private develop-

ment activities.

(4) [106; ISLCA of 1980,
Sec. 304) for energy,
private voluntary
organizations, and
selected development
activities; if so, extent
tn which activity is: (i)
(a) concerned with data
collection and analysis,
the trainiap ¢l skilled
personn<l, research on
st developeat ol saltable
energy sources, aund pilot

N/



projects to Lest new methods
of energy production; (b)
facilitative of geological
and geophysical survey work
to locate potential oil,
natural gas, and coal
reserves; and (¢) a
cooperative program in
energy production and
conservation through research
and development and use of
small scale, Jc.enirvalized,
renewdable energy sourc2s

for rural arcas;

(ii) technical cooperation
and development, especially
with U.S. private and
voluntary or regional and
iaternational develnoment,
organizations;

(iii) rescarch into, and
evaluation of, economic
deve lopment process and
techniques;

{iv) reccnstinction after
rural or man-made ilsaster;

(v) for special development
problems, and to enable
proper utilization of earlier
U.S. infrastructure, eltce.,
assistance;

(vi) for programs o< urbai
deve lopment . especially
small labor inteusive
enterprises. .adrsclag
gystems, and financial or
other institutions to help
urban poor participate in
economic and social develop-
ment .


http:intjsi.ce

¢, [L07] 1is appropriate
effort placed on utre of
appropriate techno.og:?
(relatively smalle:, cosi-
saving, labor using
technologics that are
generally most appropriate
for the swall fa-rms, small
husinescer, and small

Lancmes of the pouro)

d. FAA Scc. 110(a). Will
the recipient country provide
at least 25% of the costs of
the program, project, or
gctivity with respect to
which the assistance 1s to
be furnished (or has the
latter cost-sharing requirve-—
ment becn waived for a
"relatively lenw. developed”
country)?

. FAA Scce. 110(b,. wiii
grant capital assistance be
disbursed for project over
more than 3 years? 1If so,
has justification satisfactor)
to Congress been made, and
efforts for other financing,
or is the recipicunt country
vrelatively least developed?"

£. FAA Scc. 281(b).
Describe exteal to which
program recognized the
particular nceds, lesires,
and capacitics of the people
of the country; utilizes the
country's intellectual
resources Lo encourage
institutional development;
and supports civil education

N/A, but at least 23%

of the cost of the
project will be provided
by Zimbabwe.

N/A, but the fdnds wi1l;be‘
disbursed within two years.

N’/A



and training in skills
required for effective
participation in govr.ramental
processes essential to self-
government.

g. FAA Sec. iv2tb). Does N/A
the activity give reasonable

promise of contributing to

the development of cconomic
resources, or Lo the increase

ol productive capacitics and
self-sustaining economic

growth? 2. Development Assistance

N/A

Project Criteria (Loans
Only)

a. TFAA Scc. 122(b).
Information and conclusion
on capacity of the country
to repay the loan, at a
reasonable rate of interest.

b. FAA Sec. 620(d). 1If N/A -
assistance 1is for any o
productive enterprise which

will compets with U.S.

enterprises, is there an

agreement by the vecipient

country to prevenl «xport

to the U.S. of wmore than

20% of the enterprite's

aanual production dnring che

life of the loan?

3. Project Criteria Solely Project will help increase
for Economic Supppoirt Fund. economic stability of
2. Fan sec, fax(nl. WAL Zimbohwe by facilitating
cnis assistance pyomote the opening of new marksvs
economic or political and improving thie access Lo
stability? To the extent other trade routes.

possible, does it reflect
the policy dircctions of
FAA Section 1027



b. FAA Sec. 531(c). Will No.
assistance under this chapter

be used for military, or
paramilitary activities?
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The ™ <o be rTepalrec PASIC. irough rolling TO
hilly cerrazn 0 southzrn Lax and crosses the

7ambezi River Flocd slain A aor-.hern Limbabwe. The
rainfall averi L us 10 ~mcnss per Teal wizoh hea :
in Decewmger Lirnanh o Marco' seriod. The aresa is sparse.’

popalatcd wivwhn from 2 to 10 seople per sguare killcme

The soils are problematical 1in 7imbabwe as discussed
above; no special “oundation proclems wi_l occur in
Zambia. The v -~ev ..ion 5 savanna 'near the river,
chang-=nyg =< necadiees deciduous {orest with many
grassy openings ncovh oI The river valley.

Discussion of Snvironmental lmnacts

Land Use

The work proposcd will not require additional land usec
since the existing right-of-way will be used. Runoff
in the hilly areas t{g heavy and erosion .0 certain
areas has been & problem. The proposcd work will dim-
prove ~he drainage ~hapaels and result in reduced
erosion. Fill matzrial to be imported will b= Srom
existing gravel and borrow pilts and it is unlikely that
additional land will be used Zor such purposes.

ﬁET,rAanlity

Minimal impact on water quality 1s expected because no
change in natural waterways ig anticipated. Drainage
will be improved as discussed in A above.

Tmosoheres

Pollutior due <O cust can be expected during the recoa-
s=ruction period .- bBLI will not be cxcessive. Noise anc
ex;aust fumes Svam The corstruction efforT will not b

<nat being experienced Irom T

more objccti¢Aahf¢ than Tiaz
heavy goods wagoa 210w using the road. The low popuiatis
depsity will furth~oro 1ie-iz the number ol isaffeczed

persons.
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No additional dilution of cultural patterns will occur
as a result of this road ilwmprovement.

F. Socio—~Economic

from improved, vear-rouad

e

Positive changes will result
access of the population to regional markets and
ment social bCFVlCCS. In addition, the population
Zampia, in particular, will bhenefit by assurced ac
bility ctc manze .h;pocd from or chrou"h Zimbabwe o
v Y - »'], - . - o - bl -

sambia along che rouves proposcd ol chabilitation.

Recommendations for Cavironmental Actilon

The proposed ilmprovements oF —his road will have numerous

5
')OS.'_CZ.'VL effects of a 50CL HN=EeCOnoLr.C natures, not o wQ

R o The
sopulatzon withza Tac ~sad s zone of influence, but &lso
in terms of Jood ava ilap.l.ty on The population oI Zzombiz

in particular. QJther eavirs 1m~qua; impactcs will croher be
m.n;mally negetive | lanc use ncmncrlrlly negative (water
quality, atmospherics, nLATUTEl rosources' or neuzral

3 . ) = - . — . DU s R, D
yculdiTyme ), Sipncs uhz pre vm);cd lmprovements CiViSion ULz L-
. - - - A ORI - . o - R N pe - B
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Annex F -

Exhibit 3°

11(e) CERTIFICATION

SoutﬁcﬁﬁﬂﬂfricdvRegional Transport and Storage Development (690-0209)

MAKUTI-CHIRUNDU ROAD

I, Roy A. Stacy, the principal officer of the Agency for
International Development in Zimbabwe, having taken into
account among other factors, the uses which have been made
of projects or programs in Zimbabwe previously financed or
assisted by the United States; and the commitment of the
Government of Zimbabwe to meet the support costs associated
with this project, do hereoy certify that in my judgment
the Governmant of Zimbabwe har both the financial and human
resource capability to effectively utilize and maintain the
capital assistance activity to be carried out under this
pro;ect.

Roy A. Stacy
Director: USAID /ZimbabWe

Date:



