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PART 	 T Page 1 

Summary and Recomendation 

A. 	 Face Sheet (see above) 

B. 	 Recommendation
 

Grant: $1.500,000.00
 

C. 	 Description
 

Over the proposed four-year project life, the Agency for
 
International Development (AD), in cooperation with the Government
 
of Botswana (GOB) and the European Community (EC), will provide capital
 
assistance designed to increase Eotswa-na's transport self reliance. The 
project consists of the design and construction of a bituminous surface 
treatment of the 300-1m BotZam Road. see Annex B-6. 

A='s proposed grant will finance the costs of an engineering
 
consulting fi.-m to provide engineering design of the constraction plans,
 
specifications, cost estimates and contract documents (one year), as
 
well as supervision during the two year construction and one year main
tenance periods. 

The EC, thruwugh the European Development Fund (=F), is pro
viding $11.6 million grant and the COB will provide the estimated balance 
of $1.4 million to finance paving of the BotZam Road, 

The combination of inputs proposed to finance the cost of 
paving of the Eotam Road will result in an alternative transport link 
between Botswana and Zambia. 

D. 	 Sum,ary Find ings 

Bot-'wana s network of roads is at an early stage of development,
 
Of the estimated 7000 .,n of roads which comprise the basic road neTwork,
 
less than five percent are paved. The principal road from an economic
 
(and increasingly, a political) perspective is the north-south axis
 
(approximately 1000 Im), along which much of the coLntry's road traffic
 

is concentrated. The GOB is concentrating its efforts on upgrading the
 
road to bituminous standards and has requested the assistance of several
 
international donors to assist in financing sections of the road.
 

This road is an essential element in linking Botswana with
 
Black Africa in an effort to develop political and economic independence
 
from neighbcring minority ruled countries.
 

The proposed grant will finance a consulting firm to provide
 

design and supervision for bituminous surfaced treatment of the BotZam
 
Road. The project is economically viable and it is in accordance with
 
the UN Security Council resolution of January 14, 197. 

http:1.500,000.00


AbtMcaty. Stato (TAMS~) has prepared a study 

of~ the Ifeasibility of upgrading the, BotZam Road. The propos~d AIDP 
Sfinanoed'4esign and&cntutio spriion, along with~the'EC~1&:4 

Governmenti~ 6f 'Botsvana inputs ~zor actual-construction, are sufficie'nt 4to 
i-mp e7teh--roec ,he -key-facto-tof~ith - igpo i1,b.-h_ 

reduced maintenace costs.. The GOB has been prepa.red to'maintainl'the { 

gravel roadwayrso m~aintenance of the paved highway will not ,be a-constain 
onmaintenance). On the basis of,,theanalysesproride'd in~thej


4 	 TAM4S feasibility study and analyses contained in this paper, O0SARAC rand 
REDS0/EA conclude that the project is technically, economically and, 
financially sound and recommend that the AID portion of the project be
authorized at a level of $1.5 million. 

''(see-section 


The project meets all applicable statutory criteria (see
 
Annex D-1). The Director of REDSO/EA has certified that the Republic of
 
Botswana has the capability to effectively maintain and utilize project
 
financed activities (Annex D-.3).
 

E. IssuesJ 

None.
 

PAT II 

Description and Background of Project 

A. Project Backgroundimotnc 

The Government of Botswana has recognized the i-otneof highways 
in their developmnent plans in recent years. The National Development Plans 
1973-1978 states "In.respect of roads, the Government will concentrate on 
improving rural roads, upgrading the existing main roads (especially the-
north-south road oftw~hicoh the northern 300-km is Iaiown as the BotZam Road) 7 
and providing a reliable access road to the northern part of the country, 

'IA to provide a direct link with Botswana'is northern neighbors'.. 'The 
AGovernment has been implementing this plan, particularly with ~regazff to 

the, North-South Road (BotZam). Between the South African border andNta 
~ 	 the road is either paved or in the design or constructl'on stages as a
 

paved road (seeAnnexB-6).
 
g1 

In 	1967, the Ministry of- Commerce, Industry andFrinTaeo 
Republic of Zamnbia/ retained a. consulting~f inn to' Fodrteig'Tad f>-9the, 

~Kbility study of an improvedroute connecting-Francistown,Nata and 
Kazangula with sou~thern Zambia,with particular, emphasis on the section 

-between Nata' and Kazangula. Their ereport 1/.recommended the costruction. 
of a class 2 gravel'-road' from bNata- toKazangula with an improved ferzr 
crossing 'at' Kazangula~and the upgrading of the Nata-Francistownm section 
fromITI class",2 to,.class 1 (bitumincus; surface)~ 

Report on, Lthe Nata-Kazangula'Road, Botswdana, BrianColquhoun 
and Partn~ers (Zambia) 1c67 4:;u2 & 

-~1/ 	 . -
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Another study ,Ias undertakeni4h19"9,a-nd 190 by the URS Research 
Ccpmpany. un~erI contractto the'USiAgencyk for .Intern. t~idnal Develoopent 1/ 
'The: objectives o ht td ,er~e to idniy'ieeconomic f'easibility ofrzteative road~ alignments4 and imr et bte 

__n_______t;,_e 	 Botswana 
and L ~v±gsoe a ih pricu ari-ebphasis -on .te Nt-Kaangula,

setois4ad-t dentify the1 least-cost ,alfteraies ± anyg of' any/
K~~9 'esble trans.port mode, to the" present'rail link thr,6ugh Rhodesia~6r 

tzi~'i6 ~tieen, Sou'th 'Africa and the coprbl inZabi Th 
study concludedthat improvementof the main-roadto an all-weather,~ 
good-gravel standard was economically f'easible. > 

In November of' 1970,, AID provided Botswana with a,$850,000 grant to 
f'inance the engineering desig ~of' the section, between Nata~and Kazangu4J-.>_ 
The design cotiact wassigned- in Ju~ne of, 1971 between,,TAMS and the GOB 
Ministry of' Works and Comunincations, Subeuently~aAIDloan1of':$12.6 
million was iuthorized on April 28, 1971, to~f'inance~the construction and 
engineering'supervision of' the-~read and the procuremenit of' road main
tenance equipment at an estimnated cost, of' $130, 000. 'Evaluation of' the 
bids f'or, construction led toAID providing an additional $4.0 million to 

< -,--	 the loan agreement with an amendm~ent authorized June 13, 1973. The cn 
struction cotatwas arddin Jue 1973 to Grv- nenainl 
Corporation,,by the Government of' Botswana. Construction was copee in 
January of' 1977. 

Since the border between Rhodesia.and IZambia closed in 1976, added
 
'em'phasis has been given to this route -as the 'Main north-south supply
 
link between "Southern Af'rica and Zambia. The GovrmnlfBtwn
 

-believed that the additional trafi o h Boveenof'Roadgnrted byn
 

bode closure might be suf'ficient to justify pavinglthe road. The 
pavngf he ataKaanglasection would fit with'th oerall highway~~

improvement program ir,Botswana and provide a~ paved north-sbuth road'4 
through''the entire country,. 

~ The GOB requested grant f'unds froni USAID to examine. the feasibility 
of' paving the BotZamn Road. AD retained -TAMS in Octoberof' 1976 to 'carry 
out >a feasibility study. The objective of' the BotZam Upgrading was to 
determinethe~ f'easibility of §upgrading the BotZam .Road' betvween Nata and. 
Kazangula f'rom a soil aggregate to a bituminous surf'ace. 

TANS' feasikility study~of' upgrading the BotZam'Road dated May~}7 
is based'on arview of 'available traffiIc data in*the 4 riiitff te' 

a rev 	 a vciiy f-h 
road, origin-destination survey data collected by TANS on the'Kazangula~ 

~ ~f'erry crossing,,data compiled.at.,the:Rhodesia-Botswana border' crossing 
at Kazangula, a review of'-development~plans f'or various sectors of' the 

-A2-- economy, 	 -discussions with trucking companies a~nd a review of' other 
pertinent 	data.~
 

./i o4 swana-Zambia Transportation-Surv~ey, UPS Research Compiany, 19'70 



i 
'It was 'concluded that thee opening year tr'affic on the i'm~rovd4 BotZm 
Road (1980) would be-~about 55 vehicles per&day. is etimaed hat 
this would increase byan average of 9 percent per year~ t atotal ofi 
283 vehicles per day. ,?fte'- 20 years,(the/Sua Pan 'Develrnment Project,' 

' le --
-eils'per-day~o--these estits-) 
Therefore, it was concluded by TANS that the upgrading f h EoZa.' 
Road to a bituminous standard is ecnmclyfail sePe..-) 

A,ctual traffic ,counts taken :drn-tefissiw~k~f Ia 

being~oe ~indatetraffic 1volume ~g ~up to '00,, licl~s aday which 
cfre i hthe,:N~rece~ -peae' ,,! e - ne 

-S-e onthe findiiigs oif the\f'easibility study, teEc2 f fed'o-iirant
f'inace~hepavn of , 1the'r~oad in 'ach 97 A roposed to grant-~ 
f'inance, a sum of $1 .5millionv'for the design,!and constructinc uperi'so

The~GOBisalso ap~pae~ofnarceany'possible'shortfall. Construction 
is planned to begin 'in Augu'st' 1978., 

1.Coordination with~Other Donors 

The GOB has received 'oonsider'able ,financial *Donsaefo 
other donors for the developrnent of its infrastructure.assisance!on~ 

i been, Partiiii ly ~forthcoming in' helping, -the GOB ,to mre-ndvlo 
<'its transpo~ta,4ion sector. TheIA 'and SwedishSIA~roe and develope 

:necessary fund, ,($5.9 million) -for paving the road between Lobatse and . 

-Gaborone'. The tihi providigassistanho& for 'a bittinous surf'aoed rbad
 
from~the end of' the paved road going~north from Gabor'one'7to >Maaape.~~
 

IA The IBRD is financin' a similar type' of paved road 2from Mahalapye to~
 
Serule. The Ge'rman, ICEWris .financinga paved road from1 Serulez)to Francis-, 

Itwon . 1The Canadian CEDA, Norwegin NORAD'~ard IDanes are, financing a paved 
road from Francistw toN . AI wilgatfnnedsgan cn

strctonsupervision from Nata Kazangu'.A and the EC vide'their telfl]x 
266/77.dated April 1, 11977, adrssd toMMichael Stevens .df the 
Ministry -of Finance,' has rLsevd a1 sum-~of 10 million Aunits of acoun tA 
(approximately '$11.6 'mi1'ion) for paving,the BotZam~zoad-from Nat o 
Kazangula.,. .jo tl)hese. pzrject, 'coordinated'- and'completion -of 
fiace--by'various 'donors-, Botswana 'will: aeapvdN t-ot Roady 

going f'rom South-Africa. to the-Zambia Border. 

2. Pri-iz'ity and Relevance - Project Rationale ,' 

K~~~~~ ' - I~ I' 

face-sineUoltial agtiso'nly and ireconmiarlde kndent6 theth',on~ 
neighbs orintwite-rleBotswana~strie of' Rhoiaanouth pafstrica hThe 

9~'~Vcounries. Economic blolckade,,,,sabotage or political~disrup'tions in~ 
"~ ' either coutr cul 'hv infcat ieteconomic conseque~nces forl 

"1-;', ' 9 ~ ~Hostorioally' the miajorityr of' Botswa-r±,is. intrational tr'ade 
has t±raisitted1 .via t4he Republico~f' SouthIAfrica (RSA),, InT 1973, when4e 
~OPEC oil'-emargo was:lau ched, an attempt was made tollstop ail J ship 
ientz to the" RSA. iSince al'l"of Be tsana ' ~petx'oleum imports come f'io RSA, 



Bot30 n~ fod tehetofau-off' in~ it s- oil suplies Whnile the~
 
OPEC, oil emba'ro id not maerially affect B6 s,,,ana, it did drive home
 

_t a ry epenenceon tade nd r "sitwith~South Africato the GO,,it iae~d aenydp~dneLo 

its trnpr otswson f't',m -
The need for alternative supply routes' quickl'became on ofBosan 

toppriorti'ies. ~The 4GOB defined the, situatina' 

AnOfly tic I disruption in 'the SA,or UNeconoicemagaansth 
RSA would affect.Botswahia. 'In addit.ion,, the-;Rhodesian~ owned and c2on

Itr'olled'railroa~V~carries rougly 8w0.oootons a year~of.Bbtswana imports 
and exports Q -Arhy Rhodesian'.political o6~other disruption,, (war,, aoae 
etc). 'ould restritor eliminate.Botswana~ s use of4 the.rzailroad.-,ThpJ 
nged for an alterna.tive P"lifelinefl toV Black&Afia.bc even morex *K 
~Critical. Fromn th~e Kazan ulaferry _0n c'4ate'ra~nnosthrou~h, 
Livingstonf o Lusaka, andthe- highway an aiwy .cneio'_'Dar~ es 
Sa~laam.- The'BotZaiifgravel road provided acest aba viigtranvsit 

throghout-Afrcaoth nd Rodeia.However, the road Awas designed 
bef'ore the current jpolitical4 changes started in Sotern ,Africa.. The Y 

gravel', road was designed for only a minor amount of~traffic in~both numbers 
of vehicles and weight of vehicles. Any large-scale ivrsion7of traffic~ 
to the gravel road would result in its' rapid deterioration 'and higVt 
maintenance costs. 

44 

The GOB approached the U S Government and nations 'for: 
economi6 astnc-to upgrade the road. ThetUN Seourtty Council on, 
Jauary'1, 1977, "appeale~d to all states to,,respond positively in pro
viding assistance to Botswana . ' This proj~ct is in response to tha 
request. It will help provide Botswana w~ith~the 'lfiz"t 4 he north 
which it4 requires. 

A * Relationship to Previou~s AID~Activi*ties:4 4 

I, n ovembernf 19'70 AI prvie Botswana with a $5, 
grant to finance''the engineering design ofa gr~avel su~irfaced zroad, -The jv4 
lono.1. ilo a authorized on 'April,28,,,1972, to iac''% 
construction and engineering for an imrvmntt bu-prvso 


360-km ofroadway., In June of 1973, und.er amendment .o 1, AID increased 
this -loan bya fute r$4onillion,- bringinFg the total 'to$16,'600)000.
4The consti'uction of rthe road was c-ompleted in.December 1976.42YThe road> 
was officilly~pned-on. Januay7 

4op44 44. 4 20, 1977'-

COB *-wil prepar th~ein ' contract documentation, ~grant
fib .ane pain 9 'ibradan-EDofl grant-financeAD,'orth 

wI,4. rigin~ ofi Request for Assistance 

On' May 17,~I 1 974, th'O' nsryof Finance anid Development 
.AID
planning requested 4to -conisider the' possibilit~ of supplemental AID funds: I 

for bituminizton ofthe EotZam' Road * I-ba'so~iniated 'hat the'GOB an-.-' 
ticipated obtaining ~a substant'ial contrbuo.o poebj1~fo& 
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>~other~ donrs. 7However"the' contributions from other donrzs did not ~....~.~ 
Smaterializean th~rpse rjc was deferred until a later'date .* 

Fr~om May 20 .thr~ough,, 23, 1977, ED/SRCGBn:RDOmtto~ ~T'coordinate su frh rjc.Di meighEp iae 
itwuldproceedith preparation of project documhents based on cost 

4; >j; estimates ~provided in the TAI4S Feasibility Study. REDSO agreed to proceed l 
~with the 'preparation of the Project Paper for support of design and 'super

~ vision. GOB has agreed to provide a formal application 'for, assistance,
which requests AID' s financial contribution for engineering design and
.,supeiision costs. A revised request will be forwarded from Gaborone 

(,,44.rectly to 'AD/Washington. 

B;,, Detailed Project Description 

1. Project Goal and Purpose 

The project goal is to improve the economic well-being of the
 
:general populace of Botswana, particularly those living along 'the eastern 

~ borders of the country where the major transport network is located. The 
purpose of the project' is to support the GOB's efforts to increase its 
transport seif-relience , The project will support these objectives by fi
nancing the design and bituminous paving of the northern link of the north

~~':w south road axis (BotZam) . This will help to reduce the GOB' s dependence on 
road transport from its southern neighbor, Republic of South Africa, and
 
enhance the poss~ibilities of increased trade and communication with Tanzania
 
and other states of contral and easternBlack Africa. This project is in
 
consonance with the Botswqana Na.tional Development Plans (1973-1978 and 1976
.1981) which placed considerable emphasis on upgrading the existing main, roads,
principally the North-South' Road. 

2., Project Outputs, 
The principal. output of the project will be a..bituminously surfa~ced 

3OO-Ikn road from Nata to' Kazanigula, the northern terminus of the Worth-South.. 
Road and the border crossing area to Zambia. This section of the road is 
hereafter 1kiovr as the BotZamn Road. The road was constructed with AID funds,

,.and is currently gravel surfaced. The AID-financed portion of the project will 
~ consist of: a)"design of the road project, preparation of all contract docu

ments and assistance to GOB in the selection of the contractor; and b) the'.,
supervision of paving during the estimated two-year constructo eida~~l 
as supervision during the one-year maintenance wiarrat perio. eio s~rl1 

3. .Project Inputs 
 ' 

Tocomplete the proposed project within the-time framepoosd
the following inputs ares required.: a) a $1.5 milonga tofinance'the """" 

cost of an ngineering coisultai imt o prvidelinrn design of',plans~J 
spcfcain and Icost estimate6 as'.ell'as car~ry out supe'vision~ dui'ing the 
proposed' two6 ear 6 onst &&ti'on ad on-ya manenneeriods;"b1~a'$13.O
milJlionP eq'uivalent input ,(comprised of $11 .6,million.equivalent grant~from the~ 
EC and a' contribution of $1.4~ million .equivale'nt, from GOB) ,to finance the .~ 

c'ncarution /paving' and, maintenance during an initi~al' one-year per'iod af tVrz', 
competion of the construictbion, 
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"~The GOB' has receive~d assurance A'romlthe EDF that the proposed 

~the~proj ect,; As a~condition,,precedent _to disusmn ofAI funds 4fr
 

irtehtion to contribute to, the project_'a ill.s a sttmn of GOB 'S 
~< wilingness to mIee.t any-fl.nding ',requirements. fo construction~ ot 

c2covered1,by the EDF con'tribu tion., During the-4desig-iiphae<f -the poject, 
-the 
 EDF will bxe ct U 
AID appr6oval of~disbursements for-,.activities other,'than-those~ associated 

-~,with~ 
 the design phase will be contingent upon GOB fs providing AID wit h
 
k firmr evidence that adequte funds are'available to-carry out, the construction., 

PART III -

Project Analysis-


A. T echnical and Engineering Analysis7
 

1. ~Introduction
 

The proposed regional project consists of upgrading the
 
existing BotZam.Road from a soil aggregate to bituminous surface 'oad.
 

-willAID, under the proposed proj ect, provide, grant fiz'ids in~ 

responsive bidders~ and provisions of~ services to supervise-the construction.
 
It is anticipated that theiGOQB/TAMS contract will ,be signed about-earlyJK
 
September 1977, immediately ateil authorization of funds from AIDAWashingtonl
 
and signing of the project Fagreemnent with the GOB. 
 -

- 2., Road Alignment -

FThe existing~BotZanV Road ,isa'soil-aggregate surfaced road
 
$, stretching Ffrom Naat aznua adistace off about 3004cm; ,This road4 

provides' a regional transport link 1between Zambia~and;,the ceiatral part of~ 
Botswana." Ferry~services are provided by Zambi~a ,across the Zambezi 'River 
at Kazangula.~ 

I13i esig Standa.rds' -

The existinig gravel road crossetion ued on the BotZam Road 
VA~IFF,.provides 
 0.15-mnetezr base course ,and 0 .15-miieter's'oi1 fag~e~~ surface
 

+F~-, . course, Th~e width of raw 1 e.u&toheutr de-o Fthe1 

~F'14 is,7.II meters. The pavement cross slope is 4.0 percent and theFshoulders 

Four alte'native cross sections were anlye inthe1 feasibility 
- - study read byTA engineering: -

F Aleratv is4 th minimum deig an rvde~o paved 
width of 00 meters, shoulder width of 0.7 meters and a-,cross slope of, 

-'l11~4,0,'percent. 


A ..... 



u Alternative II also providesa tbaved wiidthi of ~6.0 meters andi~ 

SAlterntive lIII, the paved widthk is inraedt . metrs 
sh~~e r 0.35 meters and a 2.5 percent cross sliope is used 

'Alternative
4 IV provides a paved width of' 6.0 meters, shoulders 
~7of,0.7 meters and a cross slope:of' 3.0 percent., i) ;<YQ~ 

The b~ase course (presently the surface course) was proposed

~4 byjiTAMS t o etreated. with limeffor a width' of' 6.3 meters in~altenatives
 
& > I, II andiv: and forJ .0 meters".in alternativre,1112 ,The,6 meter p~avedY


widhws e~qedby TAS in their'stvdy a-hsc
~' ~with ,ws s ~ths criteria'is the-standards
widthonped1'dsTh t ~tiana and'i th sh~ane:-wdthu."6d in'.7the > 
section of the nrorth-south highway' south of' I'Tta.-~ The ',Iw, traffic volume 

~' "Y~ toi be' expect'ed on this roa.d howeer,' has "allowedTAI4S to redu.ce'thIs< 
width m azid si' provide' adequate, capacit, ,., Although.0neters 

4.theproposed cross setosalhv~hole~i sls than"wh'at the
Botswana standards specif'y, TANS] believe that shouilders. rie, adeqiuatefo
the forecasted traffic violume, epecially owt~t' ih'aiostnl~n 
-distance on this road. The' cross slope of' .4.0'percent ,is'fairlyj--standard 

on.gravel roads to permit surface water~ to' run o0 fsbere it soaks,, 
inito the surface. <It is considered high valu~e, 'however, for -a paved road,' 
wheret'the surface water runoff is'not a 'problem, 

A ~',The econom'-c' analysis: indicated that alternative!, I s the 
peerddesign with alentv Vrakdscn"n alternative II 

ranked' ihird. Alternative III is not ecoriomicall.feasible .' Although

this would normally mean that alternative.I wo~'dlbe re'ommended, there2
 

isnoter acor,- pavement cr'ss~ slops" w~c was2,considereda but 1is'
 
~V4Jdifo~ficl fo'ur-percntoin eco~noice]analyis,. 'The rather high~cross>
 

dlpeo aorprcn on heavily
naIeoonoieI'canyisa problem~'"~tavelled roads since',du~ring tpsigm~'ivr.vhc''~~ns 
~reversing cross 'slopes wichb ted~t& ause:swaixg in truicks~ ith high1
body loads., To av'oid any potentialsft prbesandto beconis4tt. 

t alsstandardyppactices
with.BB~swa! stndzdptieTMS. has' concluded that alternative 
t
IV should be recommended even though it provides sligh-tly.1loir economic
 

videa~6 .0-meter paved width> ith 0 .7-meter1 unpaved sholdersand athree, 

Ir-aetigheld in.Gabozrone wihEF OAAGovernment of 
3otsanaan(z'2 EDSO/FA official, 'Do siwana isapoe n 
acenedth TMtdrR~port' and- AI cocurdth' EBotswn' opnth 

seetino alera'i IV as best for bsso cosrcin EDF re': 
prsnaie w~er~e also' agreeable oteaoto of altrnative 

.wAlternative- c~onstrction proceduire was he-~second ch'oice aoce'ptable 

'ersett 

to al p'3e onend
 

4,n ' ';,~ 

o -, 

~~2 
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~ ~ FExisting Maintenance Fanilities	 2 ~ 
Maneaceoeaiosin tvaaare the responsib'ility
 

ofth Road Bra.nch .of 'the_Minis~tryr of,:Vorks,:and ,Conmunicaions. ',.Q.Ce' 
~coun rin o~ e ol 
andi west" -each, wiha roads engineer, responsible 'for, all 'maintenance ~ 
activities in his division.. Each 'diidion is :further bok~eni dowA-4into 

~ two or. three districts, 'each with-an inspector of works. stationed. at a, 

1r oad miencedepot in charge~of that district. Each-district'then'h 
4contains. a'number..-of'road~camps from'.which routine maintenance activities 

~L4*~~'."" are carr~ied' out.'',, 

enrl Equipment used in-mainhiennce activities is supplied b h 
CenralTransport Organization (OTO) iof the~Minityof Works and: : 

Communications. This organization [is responsible forjsuipplying,., main
taining and equipping all vehicles used.by governent agenciesin'-' ~ 

4.Botswana, 'not only for the Ministry of, Works but for all ministries.~ 
Prior ,to April 1916, the Ct harge,,1each agency for the use .of the''~' 
equipment on a price~per liter of'.fuel. This price included not only~1~ 

C''.fuel 
 costs but depreciation, repair and all costs'.associated with'
 
operating the equipment. Since the start of the new fiscal.year on :iiI 
April 1,i 1976, however, these costs Care part of the:CGTO .budget and n 
billing is made to other agencies. 

4-.. . . . . The Nata-Kazangula Road falls within the'.Nata District of < 
the .North Division. . This .district'has'.a road depot at Nata and roa 
camps at Mosetse, Zoroga aand 'Kasane.,This district 'isresr. -Asible for 
iiaintaiii 1 .-c fras As par't of the construction of theBotZam,
Road, three new maintenance camps 'have,been built ~tNt.' tklMer 
105 and at kilometer 256. n. ' ' 

It is assumed that each of the~camps 'responsible for the'' 
BotZam Road be self-sufficien.t --responsible for oual 

,m tencework within -the,.limits oftheir, etoicuig.gaig 
rolling bushclearing, 'patch~ing, etc. The three campsthat would~be6 
responsible for maintaining the BotZam Road w~ill be adequately staffed i.". 

and' equipped. for maintaining a DBST 'road. 	 '4, 

These camps will be able to'provide;&i'easonable, ?.vlo 
maitannceserice.t sgenerally.recognized by ,6fficials of the'
 

Ministry' of Works and Commni'caions that,maintenance* of roads in 
~~ ~ B"tsw'.a'has 'been £ess~tha stisfactory.,~ The bigest4 probem has been 

wit reakdowns slow mai~intenance of' equipment haves reeuipen. 	 and 
'.' 	 sulted in an average down time'o fbout 60' percent for grades 'and' 40.. 

percent for other equipment,. 

~Equipment availability hsbe mrvn hsps er 
hiowever, and it. is ,expectedC-'that i will continue. to improve. " The 

. ~'~.'~Central'Trasport'Organizato is standardizing its equipmnit..'purchases', 
Swhich'. should re~sult~ in -faste epair,,of rnachLnr. Tn hw; ~dr'hv 

r~ec~ently peen4 purchased adthese will be pt in~ the'f'.A'eld, in the next 
fewmonths, 'C'' 

4 4 	 %i 
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~Theexp : ets to6 hav<e one mechanic stationied at each road
 
t4camp4 odepot do first-line, routine maintenance of,;ieipment n 

,ddiin,.they-'ha.ve ~rcently ordered~t,, mobile worksh~ops: ;Ihicli wl 

urav.el ai'oanrd~-tecuty each stafedb a' three-mnan, cr t -eror 
~more'corplexmaintenie44tsks 
canfl berd at bu 0prcn t h el te It therefore 

tfailiie be deqat tomaintain: the -road' 
surface after. it h'as ,been' paved. The Worl Bn uder a2 separate4 program 
is assistace Bot'swana ,s 4 ~..i&providintechical and- equipmnt-to upgrade 


44> road maitennce, ppablites
 

5. roject.Costs 

.a) General 

The estimated fifancial costs provided by TAMS for up
grading the BotZam Road t with 4a,,,ouble bitumiinouas surface .treatment 
(including escalation) is US $10,650,600 and Pula 3,178,870 for alternate 
IV 1/. The estimated investments required to implement the project is A 

f13,000,000 equivalent for con ,tru,;tion and US.2 1,500,000 for design 
and supervision. 44' 

4b) F 'imating Basisheetmtsaebsdoanaayijfut 
bse o
tiats r ofuntprices .4 

prepared by TAM4S fromn. recent contracts, engineering estimates for other
 
~, hi~iway projects .inBotswana and neighboring ccuntries ,J.TAMSstudies .of'><
 

upgrading~the BotZam Road performed in 1974F, and dicsin0it fiil
'44' 

-Theseof 4 the GOB and TAMS resident1 1 staff in Botswana. unlit pr-ices have 
been escalated to December 1976i!Botswana prices. The~cost estimating . 

factors used to develop tli est1,,-mates 'e.discussed b.elow, and a de ailed~ 
cost estimate provided by TANS .4j provided in AninexB-3. . 

The estimates re'flect iiporting major equip'ment,4 bitumen, 
lime and. othermaterial-,.wliich are not locally. available. 4 Impor~ted material 
and services are assumed .to originate fr'om, the African, 'Caribbean,,Pacifici 

(C)and EC~cointries.-..Petroleum fud.s,, oils and lubr i c6as-a're'assumed -, 
>'~ to have. their .sourc inT Botswana, and origin- frpm. fiee -world- countries. '~ 

~ ~.~The material 'costs include all applicable purchasing charg'es, freight,~ 
export. packing duties and impot taxe. 

-

Th~e -construction 1abor".is composea of a mixture of ; 
third ounty'na4ti'onals and 'locally,-hired labor,. The locallySexpatriate, 


C ,4 4 4.4.44 4'hired labor consst pzimarily, of _s 'mi-.skilled, unskilled'labor and ad
miinistrat6ive support stazif. 

.4 ,'The estimate is based~on a unit porice contract obtained. 

under competitive biddig4.  Inclusion' of louth iAfrican -conractors and US 
contractors f~or constructioni -may~be requested of the 'EC byr the G0B3.-4 

44 44 

http:1abor".is
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Design engLineering to be performed by a US firm consists 
of plans, specifications, engineering estimates, ccnsr_'rction contract 

documents and bid reviews. it is anticipated that this function will be 
conducted in Africa by expatriate and third countriy nationa. staff. 

The project field eng eering and supervision, also to 

be performed by the same US firm, consists of the final design, modifi
cations in the field, administration of contracts, inspections and costs; 

housing, offices, laboratories and corresponding furnishings, utilities 

and supplies for the engineering staff and vehicles and fuel will be 

furnished by the contractor under the field construction contract. 

c) 	 Contingency
 

All elements of the project include a 20 percent con

tingency over and above the identifiable cost elements of the project 

The major portion of the contingency provides for project changes that 

occur during project exec1 ion. The remainder provides for some 
variation in economic conditions and schedule, and other non-foreseeable 
costs to the extent that they have occurred on tht average project. It is 
not the intent at this level of contingency to cover project scope/basis 
changes, curency re-valuation, extensive project delays, petroleum or 
mate :ial emba :goes or exceptiona! petroleu. price increases. 

d) 	 Currency BreakdoIm.
 

Costs have been divided into pula and dollar components.
 

In the engineering estimate, the pula component consists of salaries 
of locally hired technicains and administrative support personnel and 

living allowances for all field personnel. The dollar component consists 
of exatriate and third country naticna! salaries, travel and moving 
expenses. For field construction, the cost for expatriate and third 

country national salaries, major equipment and materials, including 
bitumen, fuel and lime are included in the dollar component. Costs for 

locally obtained rterials, services and locally hired semi-skilled and
 

unskilled labor or included in the pula components.
 

B. Technical Feasibility 

2. 	 Appropriateness of Technology
 

The consultant's progress in developing the final design 

specifications, cost estimates and contract documents for the project 

will be closely monitored by AID, EDF and the GOB Department of Public 

Works staff. Particular attention will be given to the thoroughness 

of the consultant's approach to the soils investigation portion of the 

design. The work to date of the consultant's preparation of the feasibility 

study is based upon sound engineering principles. 
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The oroject's fir ! desi , cost estiate, scecificaions 
and contract documents ;,ri l be completed by an Americ. co,,ltin
engineering firm. The ,- standards used for zhe road a-re 

accordance with the AAST10 desig cr ria a7nd CB's mi. m standards 
for a gravelled pri:ary Ini-hjay. Alternate meth: ods of road construction, 

soil/cement and selecz material base, have been evaluated by the consul
tant and the lime stabilization method was selected for treating the base 
course and double Surface treatment (DEST) was recommended by TAMS for 
surfacing. 

The consulting engineers will be required to submit complete 
construction drawings !/, specifications and bid documents to AID, EDF 
and GOB, for approval prior to inviting tenders for the project. 
po oroble Are ant- s: . of trhen 

project.. of preliminac, data provided byA detailed revie t 
TAMS under the feasibility stu;dy, confirm s-a t (i) planning is adequate 

the ..- estimateto define .. a project, and (ii) a reasonably firm of the 
project costs <uder conssruction ccncitions in Botswana has been made. 
The project meets the requirenents o: section 611 (a) of the Foreig 
Assistance Act of 1361, as amended. 

2. Enpiror~ental A22essm.4nsI 
An _.tialIEnvircrnmental E_-ainati-on r pared for the BotZam
 

Road paving project indicates that no siS.ificant problem areas exist 

or are likely to develop. Thus a negative determLnation was made. See 
An.nex B-7. 

C. FLnaznc ial nalysis 

1. Sur.,ar 

The total cost of the project is anticipated to be $14.5
 
million, of which A=D will provide $1.5 million (approximately 10 percent),
 
the EC $11.6 million equivalent (80 percent) and the GOB $1.4 million
 
equivalent (approximately 10 percent).
 

it is estimated that $3.85 million equivalent, or 27 percent
 
of the total project cost, will be used for local currency expenditures. 
The remaining $10.65 million, or 73 percent of the total project costs, 
will be used for foreign exchange expenditures. Of the AID grant con
tribution, approximately 90 percent of the ftnds will be used for foreign 
exchange costs; the balance will be used for local currency expenditures. 
The following table provides a summary of the project costs: 

1/ As built plans for the existing road and gravelled surface 
are available.
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Table 1: Su.rnry Project Costs ($000s) 

Project AID EC GOB 

Components 	 FL LC FX LC LC Total 

1. Design and
 

Supervision 

Inflation (14%) 

Contingency (10,) 

1102 

153 

110 

109 

15 

11 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

.. 

1211 

168 

121 

2. Construction 

Inflation 1/ 

Contingency (1C,) 

Regravelling 2/ 

.. 

.. 

.. 

.. 

.. 

.. 

6870 

705 

687 

1023 

1640 

290 

163 

222 

--

--

990 

175 

100 

135 

9500 

1170 

950 

1380 

TOTAL: 	 1365 135 9285 2515 -- 1400 14500 

(Sli) (911) 

The above cost estimates are based on a PLy 1977 report by TA21S, 
the "Study of the Feaibility- of Up&-adJng the BotZam Road" (see Ar:.ex B-4). 
The data has been revieved by F=,SO/A a-rd found acceptable. One difference 
that should be noted by readers referrirto the TAMS report is that the 
conversion rate in naoer US Pula 1, the_i,1.21ue.d this is whereas TAMI 
report used a -ate of US .!.15 = ula 1. Also the conversion rate used in 
calculating the projected EC contribution is US $1.16 = I currency unit 
(or I 	 currency unit = US $.862). 

2. roject Disbursement 

The project will require an estimated four year disbursement 
period. A similar disbursement is proposed for the AID input. The following 
table presents the projected disbursement of project funds by source and 
activity:
 

1/ 	The inflation factor varies according to the assumed escalation rates 
for different project activities. See Annex C-3 for a discussion of 
inflation criteria. 

2/ 	The regravelling component incorporates an inflation factor of 8.8 
percent (through January 1978) as well as a contingency element of 
10 percent.
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Table 2: Source and Application of ?unding (US $000) 

a) Source 1/
 

FY78 FY79 FY80 ,_81 Total 

AID 	 210 550 550 190 1500 

EC 	 -- 4200 5900 1500 11600 

GOB 	 -- 8 650 170 1400 

b) Application
 

FY78 FY79 FY80 FY81 Total 

Design 	 210 .. .. .. 210 

Supervision 	 -- 550 550 190 1290 

Construction// aL-ntenance -- 4780 6550 1670 13000 

TOTAL: 	 210 5330 7100 1860 14500
 

3. 	 Implementing Agency Budget 

The implementing agency for purposes of the project is the 
Ministr-j of Works a'd Co mcations (MOW) of the GOB. During the past 
eight years, the MOW has received approximately 27 percent of the total 
GOB development expenditure budget, ranging from 7.7 percent in 1972-1973 
to 61.8 percent in 1968-1969. This is detailed Ln the following table: 

Table 3: MOW Share of COB Development Budget (Million Pula) 

1968 1969 1970 1971 1972 1973 1974 1975 
1969 1970 19il 1972 1973 1974 1975 1976 Total 

MOW 2.1 2.7 4.4 3.9 2.3 5.8 10.6 10.0 41.8 

Percentage (61.8) (55.1) (51.8) (31.7) (7.7) (19.2) (32.4) (30.3) (27.0) 

GOB Development Expenditure
 
3.4 4.9 8.5 12.3 29.8 3( .2 32.7 33.0 154.8 

In the National Development Plan (1976-1981), the GOB development 
strategy places major emphasis on economic independence, particularly in 
matters relating to communication. This is reflected in the allocation 
guidelines for COB development expenditures for the period 1976-1981. They 
assi, fully 27 percent of the total GOB expenditures for roads, airfields 

1/ 	 Although AID, EC and GOB have different fiscal year pericds, estimate
 
of funds required is in accor.nue with AID fiscal year.
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- and railways.-In addition, the ceiling for projected recurrent depart-~ 
m--"'-ental ex',penditures provides for the 1ttghest annual. increase among all-~ 
Si2~\overrlnlent programs -o be assigned to r'oad activitie, (15 percent gr~owth 
per annum)~ As r'egards'stated offiial intent, the road building 
and,'maintenance activities are poroj ected to receive very si gnificant'GOBS 

The 
expenditure to 

National Developmient Plan projects the following recurrt 
support maintenance of the AID-financed BotZam Road:' 

Table 4: MOW-Allocations for Maintenance: BotZam Road (000Pua 

-- 1976 1977 1978 1979 - 1980 

1977 1978-1979--1980- 1981 

& T~otal -All New Road Activitie 2 -2079 678 - 1508 

Bot~ani Road'. 

--(Percentage) -

4o 

(19.2) 

440 

(62.1) -(64.9) 

440 440 

(29.2) 7 

. 

- --. --

- --The TAN.S report (Chapter wV-8 and Appendix C) discusses projectj 
maintenance costs.- One of the largest benefits of the resurfLacing project 
will be a significant reduction in ongoing maintenance expenditures. A, 

----comparison of the total: life-of->the-project maintenance costs indicates 
- that the gravelled surface would require $39 million and- the bituminous 

- - surface would require $7.42 million between 1980 and 1999. The difference 
- in costs ($31.58 million) is very considerable.~ Even assuming that the 

~suggested gravel road maintenance plan will not be closely followed (re
-gravA,,ling in years 3, 6, 8, 12, 14, 16' 17 and 19), and that the bitu

min< u's-surface road maintenance program is' strictly adhered to (resurfacing 
iE. years 7 and 14), there are still very major benefits accruing to the 
MOW 'recurrent budget. 

-

~ 

~iP 

'Given the fact that the estimated maintenance costs on the 
resurfaced Botam Road will significantly reduce projected MOW recurrent 
expenditures already planned for the higher cost gravel road, OSABAC and 
REDSO/EA are in agreement that GOB support for maintenance appears 
adequate. in addition, the GOB has set aside $605,000' equivalent to 
prcueroad maintenance equipment in 1978-1980,.-and the World 'Bank will 

provide approximately $145, 000 to financ'e road depots in 'support of the 
Roads Department 1 s maintenance activities. 

-

Y6, .-- - I-- I 

j~ 
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I rjc Impijact ~'' 

~ ~xb~:,The: ,major- social, impact, of' upgrading t'bexisting
alwahesroad will-b-e -felt by--thoise riv~i

wea'~ r ~ vi efftherod h 
are,,f-te rad.The road-'willidirec Itly ,ser~e an est~iated' 3800 

~pesos :' 600 in Nata~, 475' in~PandamatezigaY,(a. settlemti~0~ 

esrtimf atd ' sallroxiarel 23d00eingteKsn-aagl'ae n 
them roaderin servsi&ared2 smal families living, alohg th '~ 

sevcraoftera.However, since the 'road already exists,''" 
the additional social r~bhges likely to 'result rfrom this pr'oject are wi' 

In the short term, during the construction/p&ving phase 
of tzie road, as many as 200-250 day laborers will be recruited.~ Some"~~ 
of these workers may come from the project area, although,the majority 
are expected to be recruited from areas further south '(Francistown 
and Gaborone). For laborers recrited locally there will be increased 
income opportunities as well~as extensive contactsiwith workers from 
other p~arts of the country. However, since many of these local .re
cruits will already have had previous experience during the first phase 
of the project, it is unlikely that there will be any major shift in' 
local mores or customs. Furthermore, it is likely thatmany.of the 
services developed to take advantage of, the presence of a large~~influx 
of workers with disposable income will,' in fact, already ~be familiar . 
with, the customs of new arrivals because-of exposure during the first 
~phase of the project. Given the limited services~and facilities..,"
 
available in the area, the work camps will be, in alielholrather
 
self-contained. One very probable beneficial ,impact;of:,the, projectY"
 

I" ~particularly for those recruited locally, is the" learning -ofiat ~east 
some skills which r&bm ueuaaei after projectcompletion?. Lastly,' 
"the inco es -directly 'and -indirectly generated byr work rs' niployed on 

~'"~'~ the project -will at least ~partially b',spent on mor'e'or~ better' food,1 
-education, *turhealth services', housing and 6.ther ' ~':ots 

~'-'~Over the long term, -the improved road will contribute to ~" 
the development of a tourist industr'y wi-hich miay haengtiecne 
quences for "the maintenance of' local rvalus nd~customs> Thespid'fi-

impact of the paving project' on the~overall changes to the area which'may 
occur as 'a re'sult of the. development,o~f the Chobe National Par' how-~ 
ever is'xtrenely difficult to'pedct 

OnI th, it

Ontepositve side, once the 1upgraded 1road-'is completed 
it~should b~ring 4increased incomes to a.t least~some of the families, 
in "the areay particularly, to the traders and" hoe/esa n 'epes -)' 

into a n Kaid±1 benefits will also extend, Athos n -Kazangula 'ae.These 
to ~ - to support latter activities.thsFrvdn food~andi services1 the 

"I ~ 4 4t -'k. ' 4 



Whl bee catl are~cretyransported byr rail to 

Smarkets, a positive role:! of' the paved, road in, fu;ture improvemnts toW 
the local economy cannot be ruled out. Any changes wihwlloc cu r. 
however,! are expected to be no more than, an extension, of "the trends 

~'~set in mot'Cion by the gravelling'of the roa, which was completed only. ; 

IL recently_. \ 

~Further social benefits are expected to accrue to pol 
living ouitside the immediate' vijiniltyiof 'the 'road. 'These range fr m 

the 'general'(improvedcommnunications) to the 'specific (job creation).~ 
The possibilities for,,ge'ner'ating additional employment from enterprises <; 
which utilize theroad for transportation were created by the initial " ' 

gravelling of the road.* These will be only, marginally enhanced by> 
paving the road. Similarly, the soci-il benefits associated with im-jY~jt 

A"proved communications and flow of ideas and people will be onily miar
ginally, albeit positively, affected by the paving of the road.
 

2. Role of Women
 

This activity- does not lend itself, to the creation of any~, 
specific role for the women directly or indirectly affected by the'
 
project. While the traditional role of women ini marketing activities
 
in the region can be expected to be enhanced by the influx of workers.
 
during the construction phase, it'is difficult to determine the' extent
 
to which this will continue after the project is completed. The'tenefits.
 
assumed by the project will be equally shared by both men and women.
 

A>NA 

A' 

' A 
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'E. Ecnomicnalysi
 

7At.-h -ot et-it -should be: recogniz ed--that -the -ecom"ic_ 
Sbenefits of,thelproject noot, o6f-:tliemiielves,'aeutl conveythe& 

importance attached to This -project byV the GOB. ,An equally salient~ 
factor, and onewhich'i~s inot ecnmial qatfblithat the~ 

. project w'ill upgrade <an: important link in the, North-Slouth Road;
 
Botswana's "lifelinie project" 1/ . The Iiinpii6vedaccess this' will provide t o
 

SZambia and other -BlackAfricani states,,a~id,,the reduced dependence'son South 
African road transport 'this will afford, have a potential val.ue which'the 
GOB perceives as being equall~y relevant and important .as the~ strict-eco. 
nomic benefits resulting fromi the project. 

2. Project Feasibility -Overview 

The TAMS report provides the basis for the benefit-cost analysis. 
This report indicates Nthat the project is economically feasible. With the 
use of shadow pricing, the internal-rates of return for the four~alter
natives range from 11.'l to 15.7 percent, using two different rates for the~ 
overvaluation of the Dula (see section 3 below). The alternativie chse 
is alternative IV, which has a lesser.,,,., lpeta l~entir n 
is therefore considered safer . Since'tiiis- safety factor was not-taken 
into account in the benefit-cost-analysis, the flRR is-slightly higherifor 
'alternative, 1, than for alternative 'IV, ofwhich has an oI1 1+.8-percent.,,7
 

As noted2 in AID Handbook Three, Chapter 6, "'AID projects ought 
UoI have an eco'nomic rate of,return of 15 percent or higher. Intos \ae 
where the anaiysis, indicates -this cannot be expected, spcial auttention 
needs to be given to the significanL'?:and h o quantifiable,-rtclt~o 


benefits. The' 15 percent standard should be looked upon1 as,a warning-signal,,, 
and not as an absolute mnimum, below which' AID cann'ot, o" -- «-

Although -h'co i 'benefits of2 .the project could stand- alone, 
te pit c alode ions, rnentioiied above, result in~non quantifiable A 

-bnft hich alosuggest 2that the project solbecnir dfor-~-
-, approval. 4 

24 3: 'Economic Costs <4'2 

2 4In order to determine economnic css(the' au of ata 

- -~'~i~ -- resources expended), transfer payments that ultimnately result in revenue 
2 't6.the swahar economyI must noB63 - be deducted and "cost~s that doi' 
-rsn
 

tru~e opportu~nity, costs to the N'eco~o' utb shadow pried Tere aet 
two types of transfer payments that accru'ie to the GOB from this project

1'/ <As described in the'recently released National. De've 1opoment' Plan 
(-.197-1981), "Under the k.lifeline pr~ojec,' sra provides 
a safegn&ard against'an interrption of traffic' through .:South 
Aica (page 20), 



-- i customs revenue and income taxes. -Under-the&Sutiernh African Customs ','
U~nion (South, Af'rica, ,Botswana, Swaz iland land Lesotho ,are'members), ,

S 4 Botswana receives revenue from a,,common pool in4 direct,'proportion~to"' 
the'aioJL h~~s Since "1970, -the-'GOBjias-received'custois 4 ,i 

~'~i'{~ 1 evenue-equal&Eto about . 20 percen fte CIF 'vaiu-e of' ts_- 70mo'~ 

~ 	 Therefore,4 the 'valu~e of all,,imported rproject commdities dare reduced by~
20:percent to refle~t the transfer -of taxes to GO. aayot re'-" 

.'(ine teyrepesnt cst o heproject and not to the economy). ~"" 
Corpratinometaxwasestimated at 30:percent of' corporate profits,

expatriate income& taxes at 25 percent, road4 construct'ion workers at 10 ,, 

percent and maintenance workers at 5 percent .~ The' TAMS report4 applied
shadow pricing on unskilled labor and foreign exchange. 'Shadow pricing
is required when market costs do not ,accurately reflect the true scarcity 
cost of a resource to the economyf. For unskilled 'laborthe opportunity
costs is assumed at 75 percent of' the inimum.x wage. The assumption here 
is that unskilled lallor has limited alternative employement (farming,
cattle herding, etc) . In a country with a great labor surplus, like 
Bangladesh, shadow pricing of' unskilled labor'is clearly required. In 
Botswana the case is less strong.; therefore~a lower rate has 'been applied.
Since the unskilled labor component is relatively small and the 
.shadow 

'pricing 
 factor is also relatively small, the net effect on the analysis

is negligible. 	 " 

'VfrThe 	 TAMS,report also shadow prices foreign exchange. 'The case

frdoing so in Botswana is very weak. Botswana has-'almost no restrictions 

on trade or capital movements.. Most items are available ~6n 4the South > 
African market for purchase by a.Botswanan firm. However, the TAMS 
analysis uses a 50 percent factor for an over-valued pula., Thislis asub

......
Jective judgement, since very little 'analysis to support"that ,assumption 

-was carried out in the.TAMS report. The 50 pecn ove vauto.f 7was based ;on Botswana s trad defiii 195we mo~ of-'457million 
rand4 (equivalent to pula and 4equal to '$1.~15)' exceeded'~e~p'rts 'by 52 million 
rand. -Trade ,deficits 'of 4this magnitude are;'common-'in Ef~s and'-easily> ma~de 

-, ~ , up by for~ei'gnaid, which mutdt ,. ilo~o o'waai 95, 

4,44 'Therefor'e,- the case fo vr-aun the$8"'milioa ia;otDsana4ne'19Th' 
a- case c~ould be' madeffor applyinig a 20."perc6nt rate._- By reducing~the 
over valuation 4 of:.the rand 'to'20:percent, the IRRs 4 'the project wou~ld"K-for 

be.4increased, (on, the average) by about 1. pecn."Tm final -'noi 

4 alue 1s <the 'residuaj4 or 'salvage va.lue "of, tha.road in" the'-year 1999. On 
the~4assumptiV that the rod.wl inta'indduin th perio '(1980~ 	 .be.m 

4 ~~~Qj>71999),j the ':salvage value 'is ,assumed to2 be about half its original ,'alue,; 

''~2'~ - 4. Economic Benefits 4 	 4~-~4 

~4 Benefits include reduced v~ehicle operation cos4ts,- savingsiin 
road user time and reduced road mainteance 4costs. TANS used vehicle con
-sumption 'data from a. World Bank 4Study and' & 'eport' frKenya .4 Whileth~'ese 

stdiswere 4not for ,Botswna, Jthey appear reasonably accurate. -



'2'css 	 o veile., fu tires~lurcnsad ,raeJ 

for~ maintenancle were takeni from the~local Botswana market., Represen
~~ tative per kilom~eter costs were then computed.. The finanicialVcosts of
1 

imported items were then reduced by,20 percent fto reflect the GOB'S> 
tra'sfer~ecipt unerthe -Customs iinThe~ value of v hile'occupant 

S time -savings,-aws determined p--elat pula O,(),.5hour, based7rlpealn-~ae-1-,
~raerr.,tide nreaiin 

,...~ Since .the .anticipated traffic volumes are :the. same for both
 
th rvland paved surface, the full difference in~vehicle operatinig,'"
 

costs and passeiiger timre-savings were taken as benefits for the road'~ 
paving' The four alternative paving options do'not result in any 
difference in vehicle speed or vehicle wear and tear. Therefore, the 
vehicle operating costs and passenger time-savings are the game for all 
four al..\ernative paved road surfaces. 

The main project benefit is reduced road maintenance costs.
 
The pae io:c costs of regrading and replacing gravel are saved by paving 
the road. This represents the major cost-saving and the primary justi
fi'oation for upgrading the road to a paved:surfa~e. To determine benefits, 
ma.inten~ance savings of paved versus' gravel roads have to be re-costed and 
shadow priced as described above. The financial benefits in the form of 
cost savings are included in the Financial. Analysis, Part III C. 

There are also some miscellaneous benefits which could not
 
be costed With regard to accidents, it appears that paving the road
* 

w-ill not necessarily reduce 'the niuber of accidents or ~change the types 
faccidents. Although,4 paved sur'face should~improve vehicle stability 

adhandling, this may 14e of'fset by generally higher speed traffic. A, 
~reduction of travel tie,,can be exprected, although this appears to be a4 
relatively minor benefit, given the long distance (Zambia to Southern . 

Africa) involved. 	 . 

There are differences in accident rates inherent among the'~ 
alentvedsgs The steeper cross sl~ope of alternativeI, for 
example, is'more accident prone at high speeds than. th& other alternative. 
These factors were not taken into-,account inthe TAM4S analysis,.although 
they affect the ~fin~al selection process. 

5. 	 *Comparnison of Rates of Return3 

beneits4~,, p i., smmaizethe shadow sprice economic costs4C
and bieis'for'the four design ~alternatives. It should be :noted that 
in eac1 case,,maintenance cost savings substantiallyr~exceed' eithezr vehicle 

Soperating cost savings or passenger time,-savings. Shadow I.pnicing of 
44 l,. 5and unskilled 4	 osts ~and~foreign exhag .,labor at.0 75 for.both. 
benefits'does not have a marked .eff'ect on overal $roj'ect feasibility. The 
following table 'gives the internal iate of re-turn: (IR) for the "four a ter

nabives-47 with shadow pricing the TRR is slightly improved: 4 



Al I Alt 1i Alt_ III, Alt 

1 IRR wi thout Shadow 'Pric- ng !139 12.510 .8 '13,0 

33<2 Rwith Shadow-Pricing~<'L i 
(BX ov~'1ie b 50%)7W 1_~.-1 '12 .8 .~41~~.% ~ 2 

P 4v3
4: <;>; i:3. R th Shadlow.!ZIi>c Pricling2 , 7j;j'i 4 4 4 

BCovervalued by 2)M1.7, 14 4i7~ 12.7% 1.''3" 

*, 3V6. ' Sensiti'vity Analysis 

analysis; is a method 3whereby the strength of a 
benefit cost analysis is assessed by testing the assumption on which the 
benefits and costs were imputed. The assumptions ,used'ih the TANS analysis' 
appear to be strongest on the construction costs estimates.- There-is onlY ,~ 
a'10 percent probability that 'costs will be exceeded by 20 percent and a,101 
percent probability that costs will be less than 20 perceE' of3 the estimated 
value. Thus, keeping other variables constant, there is an 80 percent pro-. 
bability that construction costs will not vary, more than 'plus 'or m~inus 
20 percent, . ... ',' 

3Sensitivity 

The assumptions used for the base average daily traffic: count 

(ADT), the yearly growth in traffic, and the op'ening of'teRodsa'' 

Zambia border are more open to question. The TAMS report gives :onlyaa50"' 
........ percertcnfidence factor to the ADT remaining within the'range-of -12 

percent, annual growth rate. That me~ans that there is a 50 percent chance 
ethattraffic groth will be outside that If trafficgrowthwere 

3 

erange. 

'than 12 percent,. then project benefits would beenhanced. If ,the,greater 

growth in the ADT 3drops below 9 percent, the project bec'omes marginal, and~ 
at 6 percent AD growth, it is barely viable.
' 

Nonetheless, there is a' probability that economic activity,. such'
 
as tourism, livestock,.salt minngand mineral extr ction, will be promoted
 
by the road.7 If so, these activities will contribute to the-'ADT count'..,:, 

Zabian border isequally a .,Whent- box.er openssome

33 *Theportion 'of ~the' BotZam traffic ma~y 4 'g'ovi'a'tb'e:Rhodesian -routes. 3 actual 
3333'4,3 ' i '3 '!! 

3number of 
" 

vehicles 3going via Bhodesiawoldendun th spcii 

borer. ! calO considera T.s~~n',d cosdrtion~and other factors that are,
crossing fees.'pdliii 

'''""'" impossible'-t'o ~estimiat'e Aat thi 'tim~e." If all of this transit tafib2 

71vehicles inra'the - 'rjct soeiger)wrtomv throughP> 

Rhodesia" then "the,.IR would' fal'l to only~7 'percent. If~~'all 3wen va 

Boectioahn th'IR-,wudnot change much 'fromn thbsi pro'ject' pro-.' 
33' 

and ,Zambi will be prmted bytheroad,~ esecia.lly wh1en' the 'eitir'eNot_,_~ 33' 

Southi>Road' is2upgraded.~ The 'crucial 'varia~ble dete~rmined by these" two 

asuoiosi the'~AT co. Furhe prliinr evidence'suget a 

- j' 3,~3 4 '- ~ ,. ~' JO73' ~ ~ 3 3' ' ' 
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:~ theF A1fT- may already have reached th&e levlprojected frteery19S 

al Anniex C-2 1presnts the r-ange of IRRs' under the four alternatives~ 
Witallor none of the transit traffic',going via, the BotZam Road. 'The 

opening date of the border i~s a political question and traffic, diversion 

the 20-year project life~ the border FwillF be~opened. The ~consequenoes 
Sare 
 impossible to esiaea this <time,
 

FFF7. Benefit Incidence 

The analysis of benefits is structured on an aggregate or 
Fmacro 
 basis. 	The,, benefits a~e imputed to the national economyJ. The Mjor


beneficiaries wil1, be shippers of, goods, and travellers in buses and small F 

F F 	 vehicles. Some of the benefits will accrue to shippers and truckers 7 
located outside of Botswana, though GOB tax policy could recover some 1of 
their gain. Individual beneficiaries can-not be identified with any degree 
of precision, i.e. tourists, travellers, truckers and shippers from one 
country to another, Botswana res idents from one region to another,,';bus 

A passengers, etc. While AID analysis1 usually tries to quantify such 
beneficiaries, this project does not lend itself to such micro analysis. 

8. 	 Conclusions of the Economic Analysis 
Based upon the TAVIS analysis and AID's review of the analsis 

I, the following conclusions can be made: 

.of 	 Fa) 	 The paving the BotZam Road between Nata and Kazangula' 
would be feasible because of potential road user and maintenance costF 

F savings;
 

Fb) 
 While the project is feasible and does have a positive,
 
rate of return,, the selected alternative is below thle AID standard of a
 
15 percent IRR;F 
 'F 

F 	 ., ) The 	.possibility exists ,that construction costs mayrie 

that traffic volume may be less than expected,-that-Fthe Rhodesian~border ~ 
may open and divert traffic or that Ipolitical instability in an independent 
Zimbabw'e may result in more traffic flowing on <this roa~d*.., Judging from 
very Fpreliminaryj data, it is also quiite possible that Ftraffic'-volume may 

F, F be more Fthan anticipated,;F 	 ,FF,,''FF 	 ''" 


d)' 	 Relatively low traffic volume is projected. Thus the
 

F~F 
 ~FFdifference between the four paving alternatives on road maintenance and 
vehicle oprtn cot ar iia and
 

e) There imiv~nia ifeec in orallecoomi benefits 
:between the four alternatives,~ except for a safety factor. .. It is mainly

'27construction csswihdiffe betwee heoiratntives 	 :Alternative 
the hihstIR and would bemostbe F' stictlysrF''FF-F~'.-has a'economicn+ 	 coi, 
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sens. Te hghcross slope in alternative I, however, is a~factor which is 
~4dif'ficult to norporate in the'econoii analysis. This, large 'cross slope. 

would4 be ha'zardous to motorists ,.anidresu.lt in acciderntI, ot~hchiu.
<chanige ,the road us.e cots Thbis,'\wi2.ie lalt,,ernative I has 'the highest IR,

~it is, not:.the optimal solution::and it is proposed to us'e:alternative IV, the 
nex highest rated :alternative' 

PART___________________17 

Implementation Arrangemet
 

A Administrative Analysis 
1. Grantee' Implementation Responsibility 

The keyGOB' agency for the implementation of this project is e 
MOW. Direct responsibility is assigned to the Chief Roads. Egineer ,(CRE).
The ORE has absolute authority on decisions relating to engineering andi 
technical matters. The Ministryj of Finance, working closely with theMO, a 
authority to make decisions regarding major financial mtes-'The iconsulting
enginieering firm will work direc",tly under the supervision ,of the ORE. Tn'the 
,first segment of their contract ith GOB, the engineering~fr ilpeae
final plans, specifications, cost estimates,, contract documnents and, will fa'llow . 
through to prequalification of contractors, bid analysis and award...Under the 
second part of 1the contract, the firm will poienecezsary staff to super

'K vise the quality of' the constrction works and report directly to~ftheCRE for~ 
major decisions.' The contract will be executed between the GOB and the2
 
engineering firm with AID concurrence. . REDSO/EA and OABACs past experience
with the GOB-MOW on the BotZam Road indicates that the GOB has excellent 

Wcapabilities for implementing contractual responsibilities. 

2.AD ImplementatioriResponsibility.
 
The AID contribuition provides for the financing of! design and >superl


~vision> services; EC grant,fudirig suppor'ts, the con'stru'ction. <'At a meeting,1held :
 
in aboone
Boswanabetw.een representatives of GOB$ 0SARACM aFndRDOE
 an agreement was" r!3a(:Ted t coordinate the designwithallppaties involved in
 

order to 'provide'aset of conitract douet cetbet all 'concerned.'
 
-Additionally 
 GOB and EFagreed that IOSARACIIand REDSO/EA w±il, haveIfej !access ' 

1
~'~>to thecorstruction'itefor the Ipurposeo mpent.ati ndmntIor gfAD 
ineets,' provided avnein'otioe i~s given,,toI'MOW.,,The~responsibility of 
issingimlementation.letters and field engineering inpc isrtswh 

REDO/A . The' MO 'in "Gaborone' (OSARAC) w-ill be,thei~prncipal contact point for,
the engineering firm s field forces. ~ ' ~ ~

3. D Implementation Responsibility
 

S"The EDF has recently established an office in Gaborone. :'Thi.s~ 
-of Tffice will be ,responsible.-f or, coordinating'ef forts r~equiring EC concurence. 

Teconsultant' will aniswer 'directly-to the O.RE, >of the Miistry of 'Wor'ks., The' BC 
~ representativ wil moio~n'codn~t'al 'ntuto efforts from 

http:Thbis,'\wi2.ie
http:anidresu.lt
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their office in Gaborone. TAIMS will prepare monthly, quarterly and arnual 
reports for the EC and GOB. Copies of these reports will be provided to 

AD. 

B. Construction Plan/Schedule 

The consulting engineeri-ng firm of TAMS will carry out design services 

and prepare tender plans and specifications; plans and bid documents will be
 

completed by March 1978.
 

it is anticipated that a firm from one of the fifty African-Caribbean-

Pacific and 7C countries will be awarded the contract. Prequalification of 
prospective tenderers will reduce the likelihood of an-i urqualified con
tractor obtainLng the contract. Government of Eot.swana may request a 
relaeation of the EC rules to allow South African based and IS contractors 
to participate. 

The plaxned construction contract period is 24 months. The contract 
is scheduled to be let by July 1978, and contractor on site by August of 
1978. The -follcwingschedule, prepared by GOB/EC, is intended for 
implementation: 

1. AD Authorization 	 August 1, 1977
 

2. Grant Agreement Signed 	 August 15, 1977 

3. Engineering Contract Signed 	 September 10, 1977 

4. EC Grant Authorization 	 January 21, 1978 

5. Prequalificatiocn of Contractors M-larch 1, 1978
 

6. Final Design Completion 	 March 1, 1978 

7. = Availability 	 March 15, 1978
 

8. Bid Opening 	 May 24, 1978
 

9. Fngineer's Reconmnendation 	 June 10, 1978 

10. Bid Award 	 July 10, 1978 

11. Contract SiGning 	 July 24, 1978
 

12. Contractor on Site 	 August 24, 1978
 

13. 	 Construction Completion (TAMS estimate
 
and contract for 24 months) August 24, 1980
 

14. End of Maintenance Period 	 August 24, 1981 

C. Disbursement Procedure
 

The method of disbursement to be utilized under this project is the 
standard letter of commitment/letter of credit procedure. This procedure 
will be outlined to the borrower in the Project Agreement and explained 
in subsequent implementation letters. For local currency expenditures,
 
procedures will be developed and explained in implementation letters.
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D. Evaluation
 

An a ual PAR and end-of-project evaluation will be prepared. If 

appropriate, AD 1iloarticip te witlh the EC :n special evaluaions. 

Since AD is tudiag only the A 6: E design su vv cn,, it would be 

inaDDropriate to plan for any larger AD evalua-rion effort. 

E. Conditions, Covenants and ,ee.otiatirg Status 

it is not expected that the projeut agreement will be exceptional
 

or that there will be special reasons for justifying a host country legal
 

opinion on the validity of the project agreement as a condition precedent
 

to disbursement. Conditions precedent to initial disbursement would
 

include such standard concerns as the specification of GOB representatives 

and the orovision of their specimen signatures and the submission of a 
also includesatisfactor'y contract for desi, services. The agreemer- !.i 


a ccndition precedent to initial disbursement to the effect that the GOB
 

must provide appropriate evidence of the arrangements made to finance the
 

full cost of surfacing the road. An evaluation plan will be included 

in the project agreement obviating the need for a condition precedent 

requirin the submission of a clan. 
Tt is anticipa-ed tha-t conditions -recedent to disbursement for
 

_.:illconstu_-ction sucervision servie include submission of plans, 

specifications, cost estimates and time schedules for the paving, a 

contract covering supervision, if not included as part of the overall 

engineering contract, and a contract for constructicn. GOB will also 

be required to subcmit appropriate evidence that the planned contributions 

of the EC and GOB are or will be available cn a timely basis. 

At oresent no special covenants are considered necessary, with the
 

possible excection of a GCzo undertaking in regard to vehicle weight
 

limitations and road maintenance, if these matters are not otherw.ise
 

covered, e .g. in the EC agreement.
 

The scope of the project, its feasibility and scheduling and the
 

relationships among COB. EC and AD have been fully discussed and agreed 

to in the plan_ning phase by representatives of thcse three parties. 

The GOB ,1inistries of Works and Finance have gcne over the financial, 

implementation and other plans, as well as the substance of proposed 

terms and conditions with REDSO/EA and EC representatives and no
 

disagreements or si .ificant issues have arisen. The GOB ministries, 

in their further planning, have demonstrated reliance on AID participation, 

A formal written request for AID assistance will be submitted as an annex 

to the PP. 



AID ,320-2S,,.72l PROJ ECT DESIGN SUMMARY Life of Project: 
Anneyx A-i 

LOGICAL FRAMEWORK From FY 1977 - 1911 
Total U. S. Fund,nq 7; 500.OG.O 

Project Title & turmber: BCI'J. ROAD ROAD PAVING DMFIGD AD SUPIEVISIOfl Date Prepaed:1uI I 

NARRATIVE SUi.MiARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUMPIcaj5. 
Program atSector Goal: The bro'3det objective to 
which This p,ojent contributes: 

Measures of Goal Achievement: 
Inereastdl trade, Incowe and cu;nvau-i- Project Evaluations 

Assumptions forachtieving pWc>1it:rqjets: 
RClatiorslrip with Zaml,I1a continues to 

I:-nprove teconondc w;L11-beingro e o s n 
ral populace of Botswana 

of the goe-
cations,
Uncation t ihn13t 'nUnification bot witin otwana 
externally between Botswana and 

n
and 

GCB Stati.5tics auid Report be on friendly basin.b nfinl ai. 
mproved road will incr.-ase 

tween Zatmbla and 13ot.nwana. 
trade be-

Zambia. 

Project Purpose: Conditions that will indicate purpose has been Reports on Improved Political and Assumptions for achieving purpose: 

Incraaso econoric zand contmnication 
self-reliance by improving transport 

ochieved: End of project status. 
-_istcnee and ue of an alternative 

Economic Stablity of Botswana 
Improved surfaced road will eicou.irage 

link with Zambia transport link betwecn Zambia and Trade Statistics eccoomic trade and coi:.nilcatlons 
10taw::na. GOB Traffic Counts betwoeen Botswana and Zahia 
Increased trade of goods between 
Dotsnvazna and Zambia 

Increased ADT from 55 in 1980 to 
to 283 in 1999 

O.itputs: 

flitur'neusly surfaced BotZam Road 
M3agnitude of Outputs: 

300--n of bituminous rurfneed 
from Nata to Kazalgula 

r''ad GOB Reports and Statistics 
ieponts prepared by MF 

Assunptions for achieving outputs: 

AuthorIzation of AD ru:,ds by 
1, 1911 

A,47eait 

A-D Evaluatlons AID grant ai;rvean-tnt slbar1 by Augt:;t 

Contractors 
Reports 

Records and Consultants 
15. 19T7 
G;fl-'Id*Z contract 
10. 19f, 

by Seplamb-r 
,(p( 

ED" furds of 11.6 infl'rn ddflars avail
able by April 19'78 

GOB funds of $1 .14million available 

Inputs: Implementation Target (Type and Quantity) 
durlng, the upr-adtr.
Assumptions (a-ptoaving inputs: 

G:ant financing for design, supervision 
o- surfacing and aintenance period by 

DezsIE,. nainttznance and surfacing 
supervision ($1,500,000) 

Afi Financial Records 
GOB and EC Financial Records and 

AED 
Grant flr1rncing for surfacing and main-

Bituminous surfacing and maintenance 
over a three year period - $11.6 million 

Repol-ts 

tenanca hy DF for initial year. GOB input of about $1.1; million 

COB financing any shortfall 
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IPROJECT TITLEI BOTZAM ROAD PAVING DESIGN 
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BOTSWN I BOTZAM ROAD PAVING DESIGN AN]) SUPERVISION IJu n 9, 1977 REVIION #O 

PROJECT PURPOSE (FROM PnP FACESHEET) 

CPI DESCRIPTION 

1. AID Grant Authorization - August 1, 1977 

2. Grant Agreement signed (GOB/AID) - August 15, 1977 

3. Consultant Contract signed - September' 10, 1977 

4. EC Grant Authorization - April 1978
 

5. Final Design Completion - April 1978 

6. JB Available - April 1978
 

7. Bid Award - August 1978 

8. Contractor on Site - September 1978 

9. Construction Completion - September 1980 

AID 1020-36 (6-76) CRITICAL PERFORMANCE INDICATOR (CPI) DESCRIPTION 
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Ann~ex B1 

Design Criteria ~ 

.. Pavemnt Design Criteria 

i SeV~rdl, -pvem-ent desigri methods have re nl"ben eeoe 
Sespecially for tropical climates,because ,the~lack'of frost and less~
 

rainfall have been' observed to impose less severe conditions (1) (2),>14
 
on pavement -structures., The most signifficantdesign change has been:'
 
the adoption, under certain -conditions, of the design stzrength.(CBR)
 

-obtained on unsoalced samples rather than the conventional soaked
 
samples. The recommended design procedures pertaining to tropical
 

---soils have been adopted in the structural design-of the pavement for
this upgrading by TAMS (1).

-2. Construction Methods/Procedures 

- The -strength of' the pavement layers determine the pavement
 
thickness -and type of surfacing needed to sustain a given traffic.
 

The existing 300-km road pavement from Nata to Kazangula is composed
 
basically of' two layers, the surface course and the base course,
 
overlying ~a compacted 1subgrade or emnbankment. The existing surface
 
course would become the base course for the paved road and the 
-existing
 
base 	course would become the subbase after surfacing. 

a) Existing SubGrade 
~The subgrade soil''consists primarily of' wind blown fine sand 

except for approximately 30-km of' road for which the subgrade is a pan 
material consisting of clay. In the pan areas, special 1.0-meter thick 
embankments were constructed with plasticity and fineness control of 
materials. The subgrade and embankment soils were compabcted to a 
minimum of 90 percent of modified AASHT0 compaction. The mean relative 
compaction from sampling to 280 subgrade density tests-~taken by TAMS, 
was 93.5 percent 1of the modified AASHTO density. By coprn the 
relative compaction of these samples versus the relative-.compaction at, 
the -time of the construction,{ it was found that, the densification of ~ 

the subgrade anid emnbankment has occurred-since' the initial compaction ~~j7 

and measurements-of relative compaction (3)--

'' (1) Laterite and Lateritic Soils and 0ther.Problem.Soils of the Tropics,
 
Lyons Associates and Road Research Institute of Brazil, 1974
 

-(2) 	 A Guide to theStructural1 Design of.,Bitumen-Surfaced-Roads in 
Tropical and Subtropical Countries, Road Note 31,I Roads Research 

a -- tLabor~atory United KingdomnI 

()CBR and Density1'Tests TP41SFeasibility Study, May 1977 l-



-- 

---- 
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Sb)* Existing Base Course~ 

~~' ~ ~ Th'e existing 15 cm thick, base ~course is bank run or~bedd<~ 
material for~ which the'amounts of fines and plasticity were controlled.~"K 
Sampling of 180 base course den~ity tests indicates 'that the mean re 
fe'~'lativ compation, 'directly, ,'f ter-7contruction of~the, subg"iade was 96'' 
'percent of "the modified AASHTO maximuim density,.-------------- .of 35~ ~~ 
is used by TAN4S ror the' existing base course which will be subbase""" r~k
course after surfacing (1).
 

The samples were mixed with varying amounts of hydrated
 
lime or cement and water was added to bring the water content to' 
approximately two percent above,,the optimum.moisture content. The 
sape were then compacted and moist cured until Atterberg limits 
were conducted (see TAINS Report, appendix A). 

The analysis of the results shows that the lime is more ~ 
effective than -cement in reducing the plasticity of the existing 

--	 surface course materials. The amount of lime required to reduce the ,Ap

plasticity index to less than 8 varied between 1 and 2 percent by 
weight. 

In the final design of the road during construction, each,
utilized borrow' pit will be investigated to determine the exact amount -

of 	lime stabilization required. In the final design, actual road '' 

stations will be shown along with the corsodn ecnaeo the
 
required lime stabilization. Since the mixing, moisture control and
 

-

-	 -incuring will not be as uniform inthe field as thellaboratory tests 
and to account for local variations, TANS has recommended that 'not less 
than 2 percent lime by weight be added-to the entire surface course. 
For estimating purposes, an average of 2 percent lime, application was,--4 



considered 'for the full length of the highway with the exception of.'' ~ 
the ~section containing material from pit 23A where TAMS has-recommended 
that four percent lime should be added between stations 211+900 and 
235+750. 
 'S 

c).' Existing Surface Course '" 

S 	 -ufc-told The existing 15. c-thick grave 	 re~aacn
 
troledgradation, plasticity and durability, to obtain suffi'cient ,
 

strength, to reduce ravelling to a minimum particularlyjdur'ing the~dry~""
 
season and to'resist traffic'wear. Surface couzrsemateriials.'have'been,
 

,, 	 obtained by crushing and blending ma teials ~from 8brow ptaesaa
 
were compacted to a minimum of 98 percent of modified AASHTO (T-180)"
 

dry density. The sampling of 112 surface course density ests
 
cyTANS' indicates that directly after construction of the""'urfaceLcourse,~
 

5:'S~C ''maximum 

the mean~relative compaction was 100 percent of tche modified AAShT0O 
maximum dens ity.' 

),SN 


'S 

i)~::,0(1, and Density ITestsTAMS 'Feasibility Study, May 197 

.i 
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~The. CBR values obtained onthe surface 'course materials from~ 
roadway stations indicated ka need for strer'gthening the base materials 

see. TAMS~ Study Report f'orrdetails. The existingBoZan Road's'urface, 
course, which 'willrbeco6the base course forithe upgraded road i;a 

sufc aelnrasdb rfi atclr inthe dry/eao.
~~~' The*m S~re plasticity indexes' by th& borrow pit r from 11 

to 19.-P 

d) Upgrading of Existing-'Surface Course 

~' The design procedures pertainingrto tropical soils with the..~" 
anticipated trafficr~level indice.tes that strengthpening :6f 'the ba&se below 
the surfacing course will be required for a base CBR beow~75 to,,utilize
 

double bituminous ,surface treatment The test valuesprovided' by TAMS
 
show that without ir,,-ificaticn, some road sections represenited by the
 
existing surface course samples will ~require strengthening-when covered'
 
by a bituminous surfacing Figure 8 of the TAMS.Studyf Report for
-see 


details.
 

The Road Research Laboratory recommendsthat the maximumi. 
plasticity index be~within the range, of' 6 to 12, depending on rainfall, > 

in base 'courseas beneath the surfacing. Samples of the' existing BtZam 
Road surface "cocurse were theref ore rtreated with lime and cement tor.. 

Fea-.bility Report). 'Samples representing "five surface Sc ourseeborrow 
pits 'were obtained by TADAS from the roadway for testing with lime and> 
cement. F'or alternative IV,~additional surface mjaterial required' to
change the cross slope, will be obtained by exctending'tthe borrow pits.,,< 
The existing surface course will, be scarified, 'mixed w'ith limne aiidrwater 
and recompacted toi 98 per'cent the modi'fiedAASHTO'density.. To cure6'of' 

the lime, a bituminous curing coat will be sprayed over~ the w~idth 'of the 
lime treated base course following shaping and re'compaction.r Ther'width 
of the lime treatment will be extended 0-15-rneters beyond, the: .suirf'acing 
to protect 'the edges of .the 'surfacing. 'For the final sig, during the 

stage, it.will be necessary to test the content o0f sal.t 'in
-construction 


gravel and 'to 'propose possible~remedial solutions; 1r~ffneceSsary.
 
For the9 final de sign duigcntuto, imay'encs y maue A
 

the rosssloe oftheroadway to determine more 4accurately'-:the quantities
 

-the 


of gravel required,' due to 'loss ofgavel'to met the recomm~ended c~ross
 
slope. 'Excessive salt' contents may require'slope ir~difications"\
 

e 'Bituminous Surface'Treatment 4 

~A double bitumincus 'surfae.6 treatment was recomended~ by TAMS 
for the ianticipated base course strength ,and for',theprojected traffic
 

~44Pwidth,* The tack coat, plus the curing Coat, sprayed on the road following
 
;lime treatment, ,will>.serve4 as zthe prime~coat . Ther recommended rates of
 
applicatiov'suggested -by'-TAMD for, the bituminous material~s iuti'izing~ a
 

'--' nominal size aggrgate "of1 i~/ ~are shown on' the "followi.ing page': 

S~> 4~'sp'4;',~4.44'4 ""''""''
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2 
Coat 	 Rate of Application, !/:1

Coat .. .. .. .. .. 0.40 - 0.60 

Tack .. .. .. .. .. 0.40 - 0.60 

Seal ND 1 .. .. .. .. 0.80 - 1.00 

Seal No 2 .. .. .. .. 1.30 - 1.45 

The 	materials for the cure and tack coat will consist of
 
MC-70 cutback asphalt. The bituminous seals will be 120/150 pene
tration asphalt with approximately 40 percent of the total require

ments being placed in the first seal and 60 percent n the second 
seal (1) (2).
 

f) 	Aggregate Source and Application
 

-Ecposedbasalt rock exists in the borrow pits along the 
roadside. Limited tests and visual inspection perfor med by TAN'S 
indicate that these sources have suitable and adequate aggregate rock. 
Tio sizes of aggregate wvill be placed with the large 13-m nominal size 
being placed after the first seal coat and the smaller 7-mm nominal 
size after the second seal. The rates of application recommended by 
TAIS are as follows: 

Rate of Application, Kg/i
2
 

Nominal Size, mm 

13 	 18 - 22
 

7 	 9 - 12 

g) 	Construction Water
 

Construction water was obtained during the construction of 
the existing BotZam Road at 12 locations. The 15-cm diameter wells
 
were drilled primarily to 30-100-meter depths and will be available for
 
construction during the upgrading phase. The locations of the producing
 
wells and the yield in gallons per hour are given on the next page:
 

(1) 	Asphalt Surface Treatments, MS-13, The Asphalt institute, 1969
 

(2) 	 Bituminous Surface Treatments for Newly Constructed Rural Roads 
TRH 3, National institute for Road Fesearch, South Africa 1971. 
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Location, Km 	 Yield, gph 

39 .. .. . . .. 30 

43 (sanded up) .. .. .. .. 

63 .. .. .. .. .. .. 1450 

71 .. .. .. .. .. .. 1500 + 

1o4 .. . .. .. .. .. 2000 
m 

135, 	500 left .. .. .. .. 1000 + 

171, 2 0 0m left .. .. .. .. 1000 + (approx) 

190 .. .. 1..1000 + t .	 .. 

.. .. .. 1000 + It217 .. .. .. 


.. 
 .. 	 .. 1..1000 + t
224 .. 

.. .. 1.. i.. 1000 +253 	 .. .. 

1000 	+ I
256 


At the request of the GOB, the contractor is leaving the
 

casings of the above wells in place.
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TYPICA L C.OSS SECTOM 
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CONSTRUCTION COST ESTIMATE 
ALTERNATIVE IV 

Item Unit 
Estimated 
Quantity 

Unit Price 

PuIa (h) U.S.$ 

Amount(a) 

Pula(b) U.S. $ 

Mobilization 

Base Course Material 

Scarify, pulverize, mix lime, 
shape and compact base course 

Lime for stabilization 

Prime (Cure & Tack) 

LS 

m3 

m 

t 

1 

40,680 

3 
313,200 

13,530 

2,103,000 

4.60 

.20 

29.0 

0.06 

10.60 

2.20 

67.0 

0.32 

66,300 

187,130 

62,640 

392,370 

126,180 

686,400 

431,210 

689,040 

906,510 

672,960 

Double Seal Surface 
Treatment 

Chips, 13ram nominal 
7mm nominal 

1 

m3 

m 

4,140,000 

28,300 
14,100 

0.06 

17.0 
17.0 

0.34 

38.0 
40.0 

248,400 

481,100 
239,700 

1,407,600 

1,075,400 
564,000 

Provide ani maintain 
accommodations, office, 
labs, and vehicles for 
supervision staff LS 368,000 437,000 

Total 2,171,820 6,870,120 

Notes: 
(a) At location costs, December 1976 
(b) Exchange rate 1.0 Pula = 1.21 U.S.$ 
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S ,,,ARY COST ESrMAES 

Alternative 1V 

Pula $ us 

I. Engineering costs 

A. Design 

B. Supervision 

Subtotal 

C. Inflation 

D. Contingency 

Total 

13,440 

76, 6 

89,600 

13,010 

8,960 

111,570 

165,330 

936,870 

1,102,200 

152,560 

110,220 

1,365,000 

Hi. Construction costs 

A. 

B. Inflation 

C. Contingency 

D. Regravelling 

Total 

2,171,820 

382,900 

217,180 

295,870 

3,067,770 

6,870,120 

706,810 

687,010 

1,021,000 

9,285,000 

III. Grand Total 3,178,870 10,650,600 
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PROJECTED TRAFFIC VOLUMES 
(Annual Average DaIly Traffic) 

Passenger Car Passenger Car Pick-up Truck Truck 
Year (WCyl) (6 Cyl) (6 Cyl) (3.5 'Ibn) (15 Ton) Total 

1980 12 10 5 7 21 55 

1981 13 11 5 8 23 60 

1982 14 12 6 8 25 65 

1983 16 13 6 9 27 71 

1981 17 14 7 10 30 78 

1985 18 is 8 11 42 94 

1985 20 17 8 12 45 102 

1987 22 18 9 13 48 110 

1988 24 20 10 14 52 120 

1989 26 22 11 15 56 130 

1990 28 24 12 17 60 141 

1991 31 26 13 18 64 152 

1992 34 28 14 20 69 165 

1993 37 31 15 21 74 178 

1994 40 33 17 23 g0 193 

1995 44 36 18 25 86 209 

1996 48 40 20 28 93 229 

1997 .52 43 22 30 101 248 

1998 57 47 24 33 109 270 

1999 62 51 26 36 118 293 
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INITIAL EN T-RONlF AL EAMMT2ATION 

Project Location BOTSIA1'IA 

Project Title BotZam Road Paving 

Design and Supervision 

Funding for Design &cSupervision US $ 1.5 Million (grant) 

Life of Project Three Years 

EE Prepared By Stafford * . Baker 

m so/-EA- D 

Date Prepared June 6, 1977 

Envirormental Action Recommended Negative Determination 

Concurrence 

Date 

Assistant Administrator's Decision 

Date 



1. Description of the Project
 

The Nata-Kazangula Road is a 300-ki section of the main north
south road conmecting Gaborcne, Francistonu and Livingstone, Zambia. 

it serves transit traffic between Southern Africa an-d Zambia, tourist 
traffic to the Chobe Game Park and to a lesser extent, traffic sup
porting the Kasane region and traffic between Botswana and Zambia. 

The project will pave the existing all-weather gravel road. AID will 

grant-finance the cost of design and supervision of construction by a 

consulting firm - Tippetts-Abbet-.McCarthy-Stratton; =C a d the 

Gover.-ment of Eotswana will grant-finance the paving costs. No change 
in road with, right-cf-ways or drainage structures will be made. 

Botswana is a landlocked country bordered by South Africa,
 
'amibia, the Caprivi Strip, Zambia and Rhodesia. The country is gene

rally flat with a mean elevation of about 1000-meters, rising to about
 
1200-meters ir t-e eastern cart of .the country near Mahalapye and 

Palapye. Most of the count-ry is covered with Kalahari sand which sup
ports a low, samannah-ty.e vegetation. Tne vegetation Ln the region 

of the BotZam Road varies from dj, dicidous forests in the north to
 

tree sava:na_2 in the south with some aquatic grasslands in the pans 

located about at the mid-point of the roadway. Ra.nfall in Botswana 
varies from a low of about 250-=- per year in the southwest part of 

the country to about 6 50-rrm in the northeast. The BotZam Road is in 
the area of maxi.mum rainfall - between 550 and 6 50-m per year. 

The population of Botswana in 1971 was approximately 630,000 and 

has been growing at a rate of approximately 2 percent per year. The 
vast majority of the population lives along the eastern border of the
 

country south of Nata. North of ,\Tata, the population drops off to a 
very small level. The road directly serves a total population of 

about 3,500 persons. 

Most of the people in the vicinity of the road make their live

lihood either by raising crops or cattle, or are engaged in the tourist
 

industry in Kasane. The Chobe Game Park attracts many tourists, 



particularly, from Rhodesia and South Africa and the area abounds i4n wild~" 

ga'n. Catl rasngsppors a szeabl.~e segment ofa'the: rural pop'u

lation in Botswana but very 'Lfew, -Ln the vicinity of~ the "road. Most of the 
K: i'2~ A'"> a a .4~ 

cattle raised in the area is shipped to an abattoir in lobatse .j~ 

i4Caa'a2 ___Di scu sion -of _Impacts ' " 

a) YLand Use 

>-'~"" Borrow pits that were used,to provide material'for construction 

~o'the e'itiggravel-aroad are located along the route at distances-. ," 

var- ng from about ,50 meters to 2 kilometers from the road.. Some of these
 

-w orwpits~-. will be marginally 'extended to provide'aggregate for the new-
: surface course., TheB const~ruction contractor; will rd ns01 banks 

V' jto drain,athe pits and avoid&unsightly appearances. Any impact on the ' 

'>~,.',aesthetics 'a4< 'of the area will'be minor. 

'a' The road width an ih-o-apill not, bchanged. U dn 

the surface of the road will not have'any other effects on lanad usage. 

b) Water Quality 

- ''Existing~ ~f drainage structures will be utilized without al

terations project 'will have 2no effect on the water quality. 

c) Atmosphere 
 2'2,.i1 

Machinery, used during the const'ruction will teprrl con 

tribute to dus, e~xhaust and nloise pollution. volumes willno2Traffic 


be significantly increased by the paving. The long term positive effect
 

- ~Vof the project will, be to virtually eliminate 'dust pollution that traffi'
 

a'on 
 agaerodwudproduce.
 

Natural Resources
2* a'.a~ 

aa224 7'7-"' 2aUpgradinig -the surface'of the roa ilhv no effect on 

n atuiral resources. 4 '- '2~a~- aa''a 

e Cultural' 'a'2<'a 

- '-The -will)project have' no effects on the) cultural environment.
 

4a'2 a.a'- -a - ''2'aaaa'f) Socio-Economic-- .aaa.'a'2 4 2 

-- '--a~aa~24*a>24Socia economi coidiionswaill not' be signifianrtlyi affected 

by the project. " 4aa ~aa'-2~ 

2- 2" a a '~--2. ~ 2~a 4a2a (22a'-2'24aVa 



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

--T~raffiic catterns will no bchgebyteraupgrading,~ 

S 	 There will be no environ'mental effects on health conditions. 

- .Ii--project wilhave -no -internat ional controversial-or--, 
;argerpogramil~ impacts on the environment. -<-

-~~x~-i~-3. Reconuendation' for Environmental.Action-

Upgadngth srfceof the road from all-weather gravel to pave
meiiE will result in a marginal expansion of borrow pits and long-tr 

YJ 	 reduction in atmhospheric pollution. The overall effect will be t m 

prove the environment of the'roadway area. It is recomimended that a 

negative determination be made. 

- -if. Impact Identifi~cation and Evaluation Form
 

Impact Identificat on 

and 	Evaluation 1 



-~1 

jmpactr Areas and Sub' Areas N 

A,- ILnd Use
 

~--1. Changing the Character of the Land through:,:1~
 

S--'a. Inicreasing the -population ----------
b. Exrctn natural resources ---- N-' 

4c. Land,,'learing ------ -- - --- -----
Ch 

2. 	 Altering Natural Defenses -------------- N 

3.-- Foreclosing Important Uses --------------------- " N 
i.Jeopardizing Man or his' Works ------- '- N 



'~~, 

St'i 'or Squatter D~eveliopmena.onN1 

6 LI ' Borrow PitSiting ------------------

- -I'-11. Physical State of Water --------- -I---- N
 

S2-. Chemical and Biological ------------

~. 3-- Ecological Balance------------------------------- N-


It .1 -. ,' L,1 4 



C. Atopei fet 

~ ~1~~~~A d ti _A r - -- - - - -- - - - -- - - - -- e 

~ <I 2 oie Pollution N 

-4Datural -Resources 

1 Diversion, Altered Use of' Water ---------- TIT y 
2.- Irreversible, Inefficient Connitments -. '7__ - V 

E. Cultu~ral Effects 

1. Altering Physical Symbols-----------
2.. Dilution of Cultural Traditions ---------

3.Damage to PrimitieClue N<>:<. 

F. SocioEconomic Effects 

-------1. Changes in Economic/Employment'Patterns ------- N 

7 
2.Cange inPopulation --------------------

.Changes in Cultural Patterns ------------ N 

4. ,Dislocation of Population by New- or. Widened ROW N 

G.1 Health 

1Changing a Natural Environment ----------- N 

2. Eliminating an Ecosystem -Element ---------- N 

3New Patterns for Disease Vectors -----------

H. General -

1. International Impacts~ --------------- - Nf< 

2. Controversi.al Impacts ---- 7---------- N 

3. Larger Program Impacts,- N ' 

Sybos N NO enirnena impact 

L LITL eniometl impact~ 

M MOERT eniomna imac 

j~~~~ UNKSyblsN ,NONv ernvimenait impac 

4 I' 4~ .AX. 
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SUT.E.L RY OF BCO::IC COSTS ?U.D 32ZT!TS, SA-_' ' PMC=-D 

Altermative 1 (1976 Tha) 

Investment Vehicle Operation Occup _nt Time Nalntenance Total 

Year Cost Cost savings Savings Cost Savings Benefits 

1977 122,250 ............ 

1978 4,14o,684 --

1979 6,211,026 ---......... 

1980 --- 308,850 26,708 83,225 418,783 

1981 --- 339,669 29,215 83,225 452,109 

1982 365,181 31,583 83,225 479,989 

1983 --- 397,269 34,493 3,036,225 3,467,987 

1984 --- 440,282 37,946 83,225 561,453 

1985 575,850 46,286 83,225 705,361 

1986 619,958 50,166 2,498,525 3,169,649 

1987 664,254 54,046 83,225 801,525 

1988 --- 720,570 58,896 83,225 862,691 

1989 --- 776,886 63,746 4,379,225 5,219,857 

1990 --- 840,49 69,139 83,225 992,783 

1991 --- 898,019 74,416 83,225 1,055,660 

1992 --- 973,119 80,779 4,379,225 5,433,123 

1993 -1,042,739 87,026 -1,797,475 - 667,710 

1994 --- 1,130,048 94,359 4,379,225 5,603,632 

1995 --- 1,218,452 102,119 83,225 1,403,796 

1996 --- 1,328,016 111,819 4,379,225 5,819,060 

1997 1,438,913 121,092 4,379,225 5,939,230 

1998 --- 1,560,045 131,762 83,225 1,775,032 

1999 -3,696,000 1,691,462 142,475 4,379,225 6,213,662 
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SUX.IIARY OF ECOLNOrLEC COSTS AIM EL.EITS, SHADOW FRICD 

Alternative 1! (1976 .Pula) 

Investment Vehicle Operation Occupant Time Maintenance Total 
Year Cost Cost Savings Savings Cost Savings Benefits 

1977 137,400 --

1978 4,740,703 ---...... 

1979 7,111,055 ---...... 

1980 --- 308,850 26,708 83,225 418,783 

1981 --- 339,669 29,215 83,225 452,109 

1982 --- 365,181 31,583 83,225 479,989 

1983 --- 397,269 34,493 3,036,225 3,467,987 

1984 --- 440,282 37,946 83,225 561,453 

1985 --- 575,S50 46,286 83,225 705,361 

1986 --- 619,958 50,16o 2,498,525 3,168,649 

1987 --- 664,254 54,046 83,225 801,525 

1988 --- 720,570 58,896 83,225 862,691 

1989 --- 776,886 63,746 4,379,225 5,219,857 

1990 --- 840,419 69,139 83,225 992,783 

1991 --- 898,019 74,416 93,225 1,055,660 

1992 --- 973,119 80,779 4,379,225 5,433,123 

1993 --- 1,042,739 87,926 -1,797,475 - 667,710 

1994 --- 1,130,048 94,359 4,379,225 5,603,632 

1995 .... 1,218,452 102,119 83,225 1,403,796 

1996 1,328,016 111,819 4,379,225 5,819,060 

1997 --- 1,438,913 121,092 4,379,225 5,939,230 

!998 --- 1,560,045 131,762 83,225 1,775,032 

1999 -5,911,000 1,691,462 142,475 4,379,225 6,213,662 
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SUN=BY OF ECW01LC COSTS !.D PE. 77S, 0 R-.C= 

Alternative i=i (1976 Pula) 

Investment Vehicle Operation Occupant Time Maintenance Total 
Year Cost Cost Savings Savings Cost Savings Benefits 

1977 144,60o ---.... 

1978 5,577,761 --

1979 8,366,64! -- ---........ 

1980 --- 308,850 26,708 83,225 418,783 

1931 --- 339,669 29,215 83,225 452,109 

1982 --- 365,181 31,583 83,225 479,989 

1983 --- 397,269 34,493 3,036,225 3,467,987 

1984 --- 440,282 37,946 83,225 561,453 

1985 --- 575,850 46,286 83,225 705,361 

1986 --- 619,958 50,i66 2,242,975 2,913,099 

1987 --- 664,254 54,046 83,225 801,525 

1988 --- 720,570 58,896 83,225 862,691 

1989 --- 776,886 63,746 4,379,225 5,219,857 

1990 --- 840,419 69,139 83,225 992,783 

1991 --- 898,019 74,416 83,225 1,055,660 

1992 --- 973,119 80,779 4,379,225 5,433,123 

1993 --- 1,042,739 87,026 -2,053,025 - 923,260 

1994 --- 1,130,048 94,359 4,379,225 5,603,632 

1995 1,218,452 102,119 83,225 1,403,796 

1996 --- 1,328,016 111,819 4,379,225 5,819,060 

1997 --- 1,438,913 121,092 4,379,225 5,939,230 

1998 --- 1,560,045 131,762 83,225 1,775,032 

1999 -6,428,000 1,691,462 142,475 4,379,225 6,213,662 
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SMi ,fRY OF ECONOr.IC COSTS k2!, ETh-ITS, SH:-ADOW PRICE 

Alternative i7 (1976 Pula) 

Investment Vehicle Operation Occupant Time Maintenance Total 
Year Cost Cost Savings Savings Cost Savings Benefits 

1977 134,400 

1978 4, ,574 

1979 6,803,361 

1980 --- 308,850 26,708 83,225 418,783 

1981 --- 339,669 29,215 83,225 452,109 
1982 --- 365,181 31,583 83,225 479,989 

1983 --- 397,269 34,493 3,036,225 3,467,987 

1984 --- 440,222 37,946 83,225 561,453 
1985 --- 575,850 46,286 83,225 705,361 

1986 619,958 50,166 2,498,525 3,168,649 

1987 --- 664,254 54,046 83,225 801,525 

1988 --- 720,570 58,896 83,225 862,691 
1989 --- 776,886 63,746 4,379,225 5,219,857 

1990 --- 840,419 69,139 83,225 992,783 

1991 898,019 74,416 83,225 1,055,660 

1992 --- 973,119 80,779 4,379,225 5,433,123 

1993 1,042,739 87,026 -1,797,475 - 667,710 

1994 --- 1,130,048 94,359 4,379,225 5,603,632 

1995 -- 1,218,452 102,119 83,225 1,403,796 

1996 --- 1,328,016 111,819 4,379,225 5,8.9,060 

1997 --- 1,438,913 121,092 4,379,225 5,939,230 

1998 --- 1,560,045 131,762 83,225 1,775,032 

1999 -5,173,025 1,691,462 142,475 4,379,225 6,213,662 

- tf'
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SUIRLUY OF SEIISITTF2rf TEST S 

FOR PROJECT FEASIBILITY ( , B/C) - PREP.ARh BY TA!,S 

Alternative Alternative Alternative Alternative 
1 2 3 4 

Feasibility
 

Indices, No 
Shadow Pricing, 
Opening Year ALi_ 
of 55, 9 Annual 
Grorth 13.9, 1.20 12.57, 1.06 10.N, 0.89 13., 1.11 

1_, Annual Grcwth 15.5,, 1.46 14.3_, 1.29 12 .6,, 1.08 14.7%, 1.34 

) Amnual GrowIh 1!. , 1.00 10.81, 0.88 9.25, 0.74 11 .1%, 0.92 

9 Annual Growth, 
No Occupant Time 
Value 13.4%, 1.15 12.1%, 1.02 1o.4%, 0.85 12.5%, 1.06 

Constr-ction 
Cost + 2C0o 12%, 1.00 1O.Ey, 0.88 9.25, 0.74 11.2o, 0.92 

Construction
 
Cost - 203o 16.4,, 1.50 14.9%, 1.33 13.0, 1.11 15.4%, 1.33 

Benefits + 20,o 15.5, 1.44 14.4%, 1.27 12.6c , 1.07 14.9, 1.33 

Benefits - 2C 11.6%,, 0.96 10.4%, 0.85 8.,,, 0.71 1o.8,, 0.88 

Rhodesian-Zambian 7.4 - 13.95 6.7- 12.5% 5.2 - i0.8 6.9 - 13.0% 
Border Opening* 0.57 - 1.20 0.50 - 1.06 0.42 - 0.89 0.53 - 1.01 

* a range of values is indicated inasmuch as the acutal values 
that depend upon the split of transit between Botswana and Rhodesia. 



> Esca2WEon for hte past 

est4 rimated utilizing the 
~~ ~~components: ,,--A-, 

few years 

f'ollowing 
-

and for the next two years-'was~ 

rates for the various esiae 
-

~ 7~Labor and Salary (us $) 
Equipment (U $ 

M4aterials (us $) 
Engineering (US~ $) 
Materials and Labor (Pula) 

Escalation, 

6,0 

5.0 

5.0 

141.o 

%/2'ear 

- ~ 

The rates of escalation for the US dollar costs are based on the 
published Bureau of Labor Statisitics, Engineering Newis Record and 

Civil Engineering Surveys for the last two years. The rate,of' 

escalation for the local cost component is an average derived from, 

changes in the cost of living indexes !/in Botswana. 

Escalation and regravelling total for alternative IV are broken down 

asfollows: -

-Pula us $ 

Ecationi 383,380 707,200 

Regravelling ,'O1:2 29,7 

,The above escalation figures for for cons'truction costs only. 

~ C C A C A A4") 

h -C 

~~~1 
C-' 

-
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~ Escalation< for,,design and supervision .is~based-on a 5 percentpezr 

Syear increase in engineering costs An approximiate di sbursem itint 

schedulejis
 

FY 1978 15perce nt for design 

BY 1978 ~35 percent f'or supervision -

<~~ BY Of construction ~.. 
EY1980 35percent, f'or supervision 

off contruction ~: 

F1981 15 percent ffor upervision~ 
* off maintenance 

Composite in~flation is:' 

K.15 	 percent x 1.05 .16 

+35 percent x 1.05 x 1.05 .39 -*** 

+ 35 percent x 1.05 x.1.05 x 1.05 .41 

-- +15 percent x 1.05 x 1.05 x. 1.05 x 1.05 .18 

-~Composite 
 InflJation (14 percenit). 1.14f
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3. Prniect Crfiri Scqey fc' 52curj:,Suooor TST ,T The improved road uill facilitate
 
F MASec. 531. Ha'w ill t'is assistance Botswana's trade and contact with
L j r t ru d Af i nsupprt pr,;,,t, e ic oripo i i a or':t y-ru led Afri can a c s w iStab;lity? n. at c -ics wb i hhwill help to provide the stabilizing 

effect of additional markets and 
sources of supply as 
a potential
supplement or alternative to those
offered by the minority-ruled nations. 
Accordingly, it will also hel. to permit
some economic disengagement from the
minority-ruled courtries at a time when 
dislocation in the econ omies of those 
countries is pzedicted. 
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Draft Amplified Descri.tion of
 

Project for Project Agreement
 

A. 	 The Project.
 

The Project will consist of the upgrading of the Nata-Kazangula
 

soil-aggregate road ("Road") in Botswana by paving the Road with a
 

bituminous surface. The construction and the construction supervision
 

of the 	soil-aggregate road were financed under AID Loan No. 690-H-001,
 

as amended.
 

Under 	the Grant A.I.D. will assist in financing the cost of the
 

engineering design and construction supervision for upgrading the
 

Road. The European Community ("EC") acting through the European
 

Development Fund ("EDF") will assist in financing the 'construction
 

or placement of the bituminous surface. The Grantee will finance,
 

in accordance with Section 3.2, such costs of design, supervision
 

and construction as are not met by A.I.D. or EDF and will finance
 

or provide such miscellaneous inputs as administrative support, as
 

may be needed for construction operations, and certain taxes and
 

duties as may be specified in .roject Implementation Letters. The
 

Grantee's contribution, including a contingency for possible short

fall in donor funding, is estimated at approximately 10% of total
 

Project costs and is further explained in the Estimated Financial
 

Plan attached hereto.
 

B. 	 Implementation Plan.
 

Except as A.I.D. may otherwise agree in writing, goods and services
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financed under the Grant shall have their source and origin in areas
 

included in A.I.D. Geographic Codc 000 and the procurement of engineering 

services financed under the Grant shall be carried out in accordance with 

Chapter 1 of A.I.D. Handbook 11.
 

The Grantee shall enter into a contract for engineering services in
 

approximately August 1977. It is anticipated that this contract will
 

cover both the desizn and co-.struction supervision phases, including
 

services connected with the award of a construction contract, such as,
 

preparation of prequalification questionnaires and invitation for bids
 

("IFB") and analysis of and recorrmendations on the responses thereto.
 

The engineering services contract or contracts shall be submitted
 

to A.I.D. for conrnent and approval prior to execution in accordance
 

with this Agreement. As will be further described in Project
 

Implementation Letters, the effectiveness of contractual obligations 

in regard to construction supervision and other designated elements
 

of the scope of work will be made conditional on the cormitment
 

or approval by the EDF, satisfactory to A.I.D., of funding for
 

construction.
 

The Grantee will make every reasonable effort to assure that the
 

IFB as well as the design, plans and specifications, and the pre

qualification of prospective bidders are finally approved by the
 

Grantee, EDF and A.I.D. by March 1978, that a construction contract
 

is awarded by approximately July 1978 and that the construction
 

contractor begins work by approximately September 1978.
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C. 	 Evaluation Plan.
 

The Grantee will participate with and assist A.I.D. in
 

evaluating Project Implementation, the achievement of Project goals
 

and the effectiveness of the Project and will submit or assist A.I.D.
 

in preparation of annual Project appraisal reports and an end of
 

Project evaluation report, as will be specified in Project Implementation
 

Letters. 
 The Grantee will keep A.I.D. informed of Project evaluation
 

activities by the EDF or the Grantee and will provide A.I.D. with
 

copies of such evaluation reports resulting therefrom, as A.I.D. may
 

reasonably request. 
 The Grantee will support, facilitate and cooperate
 

in joint evaluation activities conducted by the EDF and A.I.D.
 



~r~d' ~ - ~ $ -*~~ *~-~'Annex 

I,Louis 	A. Cohen, the'Jprinc iple. officer !ofte Agnyfork 4
&sInternatoal Development~ for4 capital projects~ini theEast
 

----a d->S i.thern-AAfricRegion_ (REDS O/EA-) -having-taken-into -account,
'~i~AW~amn 'other' things.,, the maintenance:and utiaio ofrpes 
> 

-4
 
in Botswana previously financed or assisted by the United Stat~es,


~~W< 	 the staffing and ,regularly'increasing ,budget of the.Ministryo 
Works and Communications ~-responsible for maintaining roads 
thr'oughout Botswana, and previous and on-going assistance from
other donors~specifically directed to 4road construction and 
maintenance, do hereby 'certify that I believe that ~the Government. 
of Botswana has both the fi.nancial capability and the ~human i'esources 
capability to~effectively maintain and utilize the capitali assistance 
project, the paving of the Botswana-Zambiai Road. 

LotUs A. Cohen, Director flSO/-A 

-, 	 June 1977'~~~9 	 ~-747 

7,4 , 
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DRAFT RJET AUTHORIZATION,,A14D REZUE.ST -FOR AtIJOTD4UT OF FUNDS PARlT II 

~p~a~<ai~ OTSW, ANA BOT'ZAM ROAD~PAV2-1G DESIGI A2DSPRIIN 

Pur_'~aft.to Iar Chapter 4 53 Of the Foignissstame Act1 	 Section 

of 1 1'a~m e, I hereby auuthorize a'Grant 'to'Botwan, he 
 a 

United Sttes Dollars ($1, 5060OOO)the "Autho'ized 'Amount) ?to'hel in, 

finaninges rtin~d forein-xhag and lc currency hosts of goods and'.
 
servcesrequredforengineering design~an construction supervilsin for 

the6 project )as .described' in the Ifoii6oing paragraph. I < 

The overail multilateral project to which-AADis contributing as afore-7 
said consists of upgrading the exislting soilaggregate BotZam to a 
bitminrouis surfaced ~road (hereinafter referre~d to' as the "Project), The 
etire~amount of' the' AID financ~ing herein uthorized~f'or the Project swill 
beobligated when the Projc Agemen is executed

Iher'eby. authorize~ the initiation~ of negotiation by-the Director of->jX 
'f 	 REDSO/EA and' execution 'of7the Project Agreement,aby the officer to whomi-.Y 

such authority~has be'eridelegated'in accordance',with AID regulations-a~~' 
and Delega.tions of Authority, 'subjec'-: to the> folloin'g~essentialtem 

~~ ~and c'ovenantsan maj or conditions,,-together- with stich other terms anid 
conditions as AID~may deem approprae:
 

a)Source rand Origin of Goods and Services 

,Goods'and.,services financed by AID under the Grant shall have 
their source and~ozrigin in the ,United States, except as AID may otherw1ise 

'' 

agree inwrg. 

b) -riortany disbursement or the issuance of any commnitment
< 

documents under~the 'ProjectAgreement, Grantee ,shall furnizh in form and'
substance' satisfactory to AID, an executed contract-for enigineering-" 

F~i~aadesign services."-a. . '--	 >,-~aa 

C) 	,Prr to any dibreent or +the issuance of~ay comtmen~t 
-~ ~>''-documents ~uder athe, Project Agreement ,to finance' construction superii±on, 

Granee shll n~frm'andsubstance satisfctory to AID, executed!urnsh 
clonracs~fo'costzrctioi'and construction supervision and evidence that 

contributins-n'eeded' for the 'aProject~from the Granhtee and 'other donors
 
~a'a''a'~a"> ill be-available a: tinely' basis~. ~ A'"
on 	 7 "a'i' i-' 

a' a' 'a 'a I Signature: ~ a '~ ''aa 

a 	 ' Typed Namne of'Authorizing Offficer' 
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