17.4.4 Noise

: (_1‘), '_Estimation S
1) General
Wlth the increase of road traﬁic in Dar es Saiaam norse wrll affect the resrdents -
_ N along the roads A]so nonse generated by road constructlon actmtles wnll aﬂ'ect :
e theresrdents ' R ‘ B
Traﬂic noise and construction noi_se Ha{fejbeé;i studled on the pnortty roads by
 utilizing a theoretical equation With the co_nsider'ed-faotors,_li_st'ed below.
. Items consldered | _ . i
Road traﬂic norse central value of no:se level (LSO) _
. Road construction nolse nolse level (mean of the maximum values)
- Years consndered | |
- Road traﬁ'tc noise : 2000 |
Road constructron norse dunng the constructton .
o - Roads and road w1dth conmdered o

Same as ifi the estrmatron of the air pollut:on
2) Method of Estlmat:on (see Appendlx 17 4)
a. Road trafﬁc noise -

: Road trafﬁc noise was estrmated at I 2 meters above the ground next to the
_roadsrde  Estimation was made at- a specrﬁc hour when ‘the noise level

'reaches to the mammum w1thm each tnme zone, throughout a: day, that is '7 e

_mormng, daytnme _evening, and mghttlme Table 17. 14 shows the:
-predetermmed time zones of a day ' = '

Ciassrﬁcatlon of Tlme 7 Time Zone . |
~ Morning - © 6000 8:000

~ Daytime =~ " 8:0010 19:00 -

- Bvening - . - | 19:00 to 22:00 .
Nighttime .-~ | -~ 22:00t06:00 "
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Estimation equation

An estimation equation proposed by the Japan Acoustics Society was

utilized in estimating the road traffic noise.

Traffic condition

The daily traffic volume, hourly traffic volume, and mean vehicle speed

~used in the estimation are the same as those which were predetefnu'ned

for estimating of the air poltution.

- b. Road construction noise

- Road construction noise was estimated at 1.2 meters above the ground along
the boundaries of the construction site.

| Equatilbn used -

~ A theoretical propagation equation for the point sound source in semi-
free space was used for the eslimation.

Estimation conditions
+  Location of sound source

Location of the sound source was set at 5.0 meters away from the
" road side, in consideration of the range of construction at each. site
and thére’volving radius of the construction machines.

. PoWe_r level of the noise source: refer to Appendix 17.4(3)(c).
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3) Results of Estimation |
a.' Road traffic noise -
~ Table 17.15 shows the éstiiﬁdted road t_raigﬁc' noise.

Table 17.15 Estimated Road Traffic Noise

Name:of Road [Lecation | - .. .. 'Estimated Noise (dB(A))
| No. Morning 7:00 . |. Daytime 17:00 . | . Evening 19:00 | Nighttime 22:00

{Ohio 64 | 6 | 6 57

Gerezani .65 66 66 89

"I Morocco 65 . |- 66 | 66 .89

Chang' ombe - 66 - ). 66 ] 66 . 58

New Bagamoyo | 62 .| .62 | . 62 54

Uhuru 67 . 68 . 68 e 60
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Kilwa _ 65 | 65 | 6 | 58

b. Road construction noise o .
Table 17.16 shows the estimated road construction noise.

Téble 1716 Es_ﬁmat_ed .'Road'CdnStmc.ti‘oh Noise

- Typeof | '_ Job Descnptlon B :Co'nstr'uction E‘qui'pment' | - Estimated
-~ Work | R B (standard) Nmse (dB(A))
. Pavement breakmg | Concretecrusher =« [ 70
Earth work Excavatmg o " |Back hoe (0.6 m%) 1 ° 80
' : | Dump truck (11 ton) - :
Ground levelmg : |Bulldozer (7ton) .~ . .. .80
L | Dump truck (11 ton‘t S R

Roadbed preparation | Bulldozer (7 ton). ' S 76
S - - [Macadam roller (10 to 12t0n) REANRTUIER il I
Paving work  [paving [ Asphalt sp_reading, Asphalt finisher (4.5m) ' .80 |
o - . | Dump truck (11'ton) S
Roll finishing ~ :[Macadamroller (10to.12tony | .~ 76

Tire roller (8to 20 ton) -




(2) Assessment

1) - Environmental Preservation Target |

a.

Road traffic noise

Environmental quality standards and regulation standards on noise have been
established in developed countries including Japan, the United States and

: Eui‘opean nations as well as by international organizations such as WHO.

Referring to the environmental quality standards in developed countries and
in cor_isid_eration of the present acoustic condition in Dar es Salaam, the
environmental preservation target on noise have been determined as below.

Table 17.17 Environmental Preservation Target on Road Traflic Noise

_ . Unit: dB(A)
S ‘Time Zone Daytime Morning and Evening Nighttime
Area Classification ~ .| 8:00to 19:00 6:00 to 8:00 22:00 to 6:00
o ' ~19:00 te 22:00 -
Area facing a road with two | ST - S '
or more lanes ‘Lessthan70 |.  Less than 70 .Less than 60
b. Road construction noise

‘Referring to Japanese regulation standards entitled "Noise Regulation Law",

the environmental preservation target for the noise level is below 85 dB(A)
along the boundary of the site.

2 Resulf_s of _A_ssessment .

a

Road traffic noise _'

The traffic noise at all locations was estimated to be less than 68 dB(A) .

- _durmg the time zones in the mommg, daytlme and evening, and less than 60

“dB(A) dunng the time zone at mght Companng the estimated amounts with

the environmental preservation target, it is revealed that they would meet the -
targets (m the mormng, daytime, and evening of less than 70 dB(A) and at

'mght of less than 60 dB(A)) Accordingly, the possible impacts of the traffic

b *_noise to _the resldents along t_he-pno_nt_y roads would be minimal.




Nevertheless, the road traffic noise might possibly bring about a higher noise

- level in the roadside areas. To keep up wrth the current living COl'ldltl()l'lS of -
the pnonty roads, it is lmperatrve to take necessary measures.

Such measures should include those for establishing‘ legislation'co'nceming
environmental quality standards-as',w_ell as regulation standards on noise for

"y realizing the planned development of land-use in the areas along the trunk

roads, and for securing, sufﬁcxent road space in whrch appropnate facrhty

equlpment be mstalled

-:Addltlonally, in view of msufficnent data concerning noise, it would also be
- ‘required to conduct nhoise measurements which. could be referred to when
'needed '

: Road const'ruction noise

As the estrmated road construotron no;se at each eonstructlon srte is less_ '

" than 80 dB(A), it meets the envxronmental preservatlon target of less than 85

17.4.5 Vibration

dB(A) Accordmgly the possrble impact of the construction noise-on the

‘ llvmg envrronment of the resrdents along the roads would be minimal i in the -

project 1mplementatlon

(1), Estimation

1y General

As the traffic of motor vehicles increases, the vrbratlons f'rom 1t mlght aﬁ'ect the E
 residents. along the roads Also the - vrbratrons generated by the road
' constructlon equrpment wrll adversely aﬂ‘ect the resrdents ' '

__ Traﬂic vrbratrons and construetlon wbratlons durmg pro_|ect 1mplementanon
have been studied based on a theoretlcal equatlon w1th the consrdered factors '_

,bemg hsted as follows

Ttems _eonsldered: R

Road traffic v_'ibration_l. G hlghest va!ue of 80% range of wbratron .
R - level (Lm) '




.Road construction vibration: vibration level (mean of the maximum

. values})
- Years and road width cor_nsider'e(i'
-Same as in the estimation for noise
2) Method of Estimation (see Appendlx 17.5)
a. Road traffic wbratlon

The road traffic vibration is estimated at the ground level along the side of
the priority roads. At the specific hour the vibration leve! reaches the
maximum within a time zone, either at daytime or at nighttime. Table 17.18 ._
shows the predetermmed time zone in one day.

- Tabie 17.18 Time Zone Pred'e_termined

Classification . Time zone
Daytime 8:00 to 17:00
Nighttime 17:00 to 8:00

- Estimation equation

An equation proposed by the Public Works Research Institute of the
- Ministry of Construction of Japan was utilized to estimate the road traffic
‘vibration.

- Traﬁic conditi_on:' Same as in the estimation of noise
' b Road construcuon vibration -

_ Road construction v:bratton was estnmated along the boundary of the
construction site, based on the followmg

- eqxation uscd'_

. dlstance attenuation equatlon for an . oscnllatmg wave was employed for
R the estlmatlon o '

sl Est_imati_on éonditiohé’__' IR

. o Vibratlonlevel at the :_'obsé_r‘yati_on point 3 refer to Appéndix 17.5(3)(c).
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CIn makmg the estimation, the energy dlspersmn from the dlﬁ’usmn of
vibration from the source as well as attenuation from fnctlon of the soil
in the ground were considered.

3) Results of Estimation

a. Road traffic vibration '

‘Table 17.19 shows the estlmated results of road traﬂlc v1brat|on along the

roadsnde

 Table 1719 Estimated Roa_d_TijalﬁeVilarat_inn; " |

Name of Road

Location

Est1mated Vlbratlon (dB)
S ‘No. Daytlme(l'? 00) - Nighttime(19 00)
Ohio 1 53 B . 53
Gerezani 2 58 58
Morocco 3. .60 - 60
Chang' ombe 4 560 57
New Bagamoyo 5. 55 .. 55
Uhuru - 6 58 58
Kilwa 7 56 -6

~.b. Road ,constructi()n vibration e

Table 17 20 shows the estimated results of road constructlon vnbratlon at the ‘

boundanes of the constructlon sxtes

| Tabl_e 1720 E‘sﬁmté_d Road 'Coi.st’rﬁ“c'iian_ Vlbratlon N

Type of Job Descnptlon a0 Constructlon Equxpment - Estimated
Work | (standard) ' Nmse (dB(A))
' Pavement breakmg 5 Concretc crusher: - 53:
Earth work Excavatmg ‘[ Back hoe (0.6 m?*) 60
' | Dump truck (11 ton) sl
. Ground levelmg .| Bulldozer (7 ton) R .
L -Dumptruck(llton) N b
R Roadbed preparatlon Bulldozer (7 ton) - 68
o «~ | Macadam roller (IOto 12ton) A RRRTRIN il (R
| Paving work - Pawng Asphalt spreadmg Asphalt finisher, (4.5 m) el |
o S | Dump truck (11 ton) - T S ST
= Roll ﬁmshmg -Macadam roller (10 to. CoS3




(2) Assessment |

1) Environmental Presérvation Target

a. Road traffic vibration

The environmental preservation target of the road traffic vibration has been
* set as "a level that does not bring nuisance to the daily life of most of the
residents in the areas,"_wéré determined in reference to the road traffic
‘vibration limit based on the Japanese "Vibration Regulation Law" as follows:

Nighttime

| . Time zone Daytime
Areca classification : 8:00 to 19:00 19:00 to 8:00
Residenttal area Less than 70 Less than 60

b. - Road construction vibration

Reférring‘to the Japanese "Vibration Regulation Law", the environmental

preservation_'t_arget has been set as below 75 dB(A).

| '2) Results of Assessment

a. Road traffic vibration

- Since the estimatied road traffic vibration is less than 60 dB both at daytime
~and at _ni_ghttime',-‘this meets the environmental preservation target and, as
~sych the impact of the traffic vibration to. the residents along the roads will

. be minimal.

b. . _Rééd con_str'u:cti'on‘ vibration

.. The estimated road construction vibration in each phase of the construction

is less than 70 dB, which meets the environmental preservation target.
Therefore, the impact of the construction vibration to the residents along the

_roads will be minimal.




17.4.6 Other Considerations

(1) ~ Socio-economic Impacts

1)

Trafﬁc Safety B

_ -:At present the traﬂic lanes and the srdewalks are not separated at most of the

roads, and pedestnan crossings wave not been establls_hed at appropriate places.

. Worse yet, traffic control - facilities such as signals_have been not sufﬁcie'ntly

installed. As such traffic safety of pedestrrans and passing motor vehicles is not

secured. With the lmplementatlon of the priority project, the traffic lanes and

' ':1'81dewalks will be separated and traf’ﬁc control facrlltres w111 be mstalled safety
L wrll be 1mproved ' '

2)

Area Separatit)n

In places where resrdents have to cross the road such as near the shoppmg moles
located at roadsrde the: resrdents sphere of activities mlght be separated if the

-‘_roads widened. - However since pedestnan crossrngs and dveérpasses will be

| * built at appropnate places for the convemence of'the residents, it is foreseen that
- area separatlon will have httle 1mpact on the local commumty

) Physical and Natural _Impacts

:..1)

Flora and.Fauna

a Smce the prronty roads are not routed through the habltats of rare flora and -
" fauna such’as mangroves constructton work would’ not have any nnpact

' However ifin the ﬁlture more large scale road development pro;ects are carried

out in and around Dar es. Salaam the 1mpact on the natura! resources mcludrng |
mangroves might be expected Cauttous measures should thus be taken to.

-~ . protect natural resources for envrronmental preservatron in- consrderatron wrth
- .the rollowmg = ' ' '

prawns) mollusks (oysters) and reptrles such as snakes

'(1) Mangroves -

Mangrove forests are oﬁ'rcrally recogmzed as forest reserves the entry and use - - )
of which are regulated by the Forest Ordmance in Tanzama Clearmg of ST

mangroves for road constructron would: cause the followmg mrpacts

Decrease in fauna lncludmg brrds ﬁsh; cmstaceans (mangrove crabs and. L |




» Disappearance of flora, mainly mangrove tree species.

+ Decrease in fish and prawn catches since mangroves act as a nursery ground
© for fish and prawns.

-+ Increase in coastal erosion.
« " Increase in salutation on coral reef.
(ii) Coastal forest
Project implementation might have adverse impact on the important coastal
forests of Pugu, Pande and Ruve South Forest Reserves such as:
- (a) An increase in the harvestmg of wood for fuel.
(b) The encroachment of agriculture.
(c) Collection of plants and fruits for medicinal products.
(d) Excavation of sand and stones.
‘The three forest reserves maintained above are part of about 213 individual
- coastal forests remaining along the coast of the Indian Ocean. - These forests are

of intemational:-signjﬁcance due to the presence of various endemic species of
- plants and animals. It is estimated that about 10% of the plants are endemic.

- (iit) Greenery

Greenery in the city involves various functions such as moderatirrg the weather
and compOsing the beauty of the city as well as in forming a comfortable urban
environment for the residents. Accordingly, in implementing the priority project,

_"eﬁ'orts should be-made to create a rich greenery along roadside, not only by
i preservmg the existing roadsrde trees but by plantmg new trees as well.

- Favorable roadsrde envrronment rmght be created by the pl’Oject implementation,
- because positive tree plantmg is proposed along the sidewalks of priority roads
arld the existing roadside tree Would be preserved. '

_ As shown in Frgure 17 S 1t is ant1c1pated that the 1mprovement of sideworks by

k _wrdemng of Klvukom Front nught cause an impact on the existing trees.
However smce a  part of the existing trees are to be transplanted during

o construction stage and additional trees to be plantcd the impact to the existing
L ﬂora should be mmlmal



- (iv)Extraction of materials_ e

2)

" Rocks, pebhlea and sand will have to be obtained for the use in paving. Careless '

excavétion of these resources would result in- damage to the environment.
Selection of excavation sites and method and the follow-up measures to restore
the site condition must. be- made in consideration of the environmental
protection. '

Land_scape

In implementing the priorlty'project preservation of exlsting treee and planting
of additicnal trees would be dorie to éreate ‘greenary along the road31de and the

_ landscape would consequently be enhanced

In the improvement of _Kivu_ko"ni_ FrOnt',': creation:: of richer green would be
foreseen. The Landscape along Kivukoni Front would become better than

before. |

"Part of the shoreline - would be reclarmed for the purpose of improving the -
coastline.  Even if the landscape along the coast. might ‘be changed after

' -reclamatlon, it would not: gtve any serious 1mpact because of gentle slope of the

»

_ embankment

Tide and Drif Sand

© Part of. the foreshore would be reclatmed dunng constructlon of s:dewalks to.

~ improve Klvukom Front and it is. anticipated that. this reclamatron work might
. have an effect on the tide and drift sand. Since the reclamatron is hmrted toa

strip only about- 30 meters wrde along the existing foreshore its: 1mpact on the
~tide and dnﬁ sand would be rmmmal Also, the present condmons are such that -

the shorelme is not used as a bathmg place So the 1mpact of the reclamatlon_-

‘_would be rmmmal

'In constructlon at the shore protectmg embankment 1t w:ll be necessary to carry _
o 'out a suﬁicrent mvestrgatron at the site in- advarnce, and to make the desrgn 1n_'- S
. such a manner that the shore protectron banks w1ll not collapsef__




17.5 Mitigatioh Measures

" This Section presents the mitigation measures concerning the possible environmental
~ impacts during the project implementation.

(1) Flood hazard

Improving the Flow Capacity of Rivers and Channels

A smooth flow of the rivers and channels in the City has been hindered,
particularly where they run across the roads, by accumulated earth, sand and
garbage in and around the culverts. If the water overflows during heavy rains,
roads and lands would be in danger. By rebuilding the culverts, hindrance to the
flow should be removed to restore flow capacity of the rivers and channels from
the viewpoint of flood hazard prevention. As the culvert for Kijitonyama River
where it crosses New Bagamoyo Rd. and the one for Sinza River at Morocco

“Road do not have sufﬁment ﬂow capacmes new or add1t1onal culverts should be

| mstalled

: Pfeventing Erosion by Protecting the Face of Slopes.

__I:)L‘l_ring__the rainy w_h_eather, earth'and_ sand will wash out from unprotected

slopes into rivers and channels and accumulation of earth and sand hinders the

'ﬂow capacity. For road and open channel constrﬁction, appropriate protective

measures should be taken to prevent soil erosion of the slopes.

'_Regu]ar Maintenance of Drainage Facilities

- The exlSting_drai_rlage fa_cilitles al:ong'th'e_ roads are less functional due to
~ accumulated earth, sand and garbage, leading to flood hazard. Tt recommended
_ that the government casry out regular inspections and maintenance of these

drajnage facilities..

(2) Resettlement

Formulatmn of Advanced Resettlement Plan :

An appropnate resettlement plan should be formulated in regard to the
N preservatton of socuo—econormc standards of living for the residents that have to

be moved. It is the basic pohcy of proposed pro;ect in deahng with resettlement,
~as ment:oned before R ' '
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Consensus of the Residents

During the planning stage of resettlement, close communications with the

‘tesidents to be ‘moved should be kept. Utmost efforts to reach to consensus’ with

them should be made to reduce troubles resultmg from resettlement
Detailed Plan to Resettle the Residents

An alignment plan for 'l.’riorit')'i"roadshas ‘been formed to’ minitnizé socio-

__economrc rmpacts to the affected resrdents The basic policy of this should be

apphed to the detatled plan for resettlement of' the resndents

(3) A.ll‘ Pollutron N01se and Vlbratlon

-

Penodlc Cleamng of Roads

. The alr quallty in Dar es Salaam is not well smce earth and sand accumulated on

unpaved surface or camagewav of the extstmg roads ﬂung up. as vehlcles pass

by. Accumulatron of earth and sand on the roads is mamly caused by the
overflow of muddy water contammg sand. This problem should be resolved by
paving the roads. and’ by .improving the rainwater dramage system. Since -
comiplete solutron of this problem mrght need a long time, it is recommended -

' ":"_"that tentative measures such as - spraymg water over the roads and penodtc

cleanmg of them be taken '

PreVenting Pollutidn with Roadside Trees

Roadsrde trees are useful to tmprove air quality as well asto reduce noise in the

~ areas along the roads though the effects mrght drﬁ‘er dependmg upon the type

and densrty of trees. For this reason, plantmg of the most surtable types of trees -

" "along the roadside should be promoted where the heavy trafﬁc is observed (such e
" as at Morocco Rd ) and in resrdentral areas T SR

' Consideration of Environmen’tal I'ssu'es _du_ring Road Construction '.

The 1mpact of noise and vrbrauon generated by road constructron on the-" s
residents along the pnortty roads should be mlmmal I’ constructton of brtdge:. '

o ._or overpass at: places where large numbers of resndences are located lrke" '

. Gerezani. Rd it is necessary to employ approprlate constructlon method For; :; |
1 example a method requmng the. least possrble pnlmg work’ should to be
: 'employed to prevent noise and vrbratlon generatron o




Since the road construction requifes large amount of earth to be laid on the
ground, it is anticipated that many trucks will be involved to carry earth and
materials. If those trucks are to operate only in daytime, traffic congestion in
the City Center would become more serious. For this reason, consideration
should be given in splitting and shifting construction hours; for example,
introduction of nighttime construction can be made.. In doing so, proper routes

" for the trucks will have to be selected and trucks would not run through
residential areas. '

(4) Urban E'nvironme_'n.t' and Landscape

Trunk roads play an important role as arteries of the City, creating the framework of
the City. Since creation of favorable urban environment is important issue for Dar
es Salaam, careful road development must be undertaken.

In the proposed project, wide road spacé and sidewalks and bicycle lanes have to be
f)'rovided for the pedestrian safety as much as possible. Also, roadside trees must be
preserved and additional tree planting has to be made. By these measures, favorable

= roadside environment can be éreated, leading to improved urban environment as
well as enhanced landscape for Dar es Salaam.



17.6

17.6.1

s Cdnclusion and Recoritm’en'dations S

Conclusion

Traffic congestron has become: a serious’ problem in the urban area of Dar es Salaam

~ which has reduced the functional efﬁcrency of the city and deteriorated air: quahty along_

the roads. - With the increasing population, it is predtcted that the reduction of the

- functional efficiency of the city and. the worsening: of the urban environment resulting .

from traffic congestion will be aggravated unless the present situation of msuﬁ'rcrent SOGlal

mfrastructure is lmproved

The PmJect intends to widen and 1mprove the prmcrple roads in and around the city of

Dar es Salaam under the: above condmon so that it may develop as a city which is ‘

comfortable to live in and has a solrd mfrastructure base In this sense, the pI‘OJeCt will

'_ play an 1mportant role in allevratmg trafﬁc congestlon, promotmg approprlate land-use

-and ereatmg a lwable urban envrronment

In this way, the road development pro‘tect brmgs many beneﬁcral somal economtc and |

envrronmental changes to the city as a whole. However unless care is taken there is a
possibility that the development will adversely affect the social and natural environment

In summary, the environmental impact assessment shows that the impact of the Projec__t on
the roadside environment and the surrounding areas will be less than the allowable level -
for each of the assessed items and it will be possnble to maintain the quality of the
environment at an approprlate ievel. '

- The followmgs summarize the results of the assessment on each item:

- Elimination of Flood Hazard and Improvement of River and -I.)raina'ige_ System

It was initially' anticipated that the drain water fro'm':th'e road surface'wddld'inereaSe

as a result of road development and have an 1mpact on the saf'ety margm in'the ﬂood - | -

control of the rivers and channels However the result of the estlmatlon shows that

the increased dramage from the road- surface wrll fot. exceed the flow capacnty of o

- two rivers (Ubungu River and Msnmbazr Rlver) and hence the safety margm in the -
-flood control is guaranteed Although it was found that on the Krjltonyama Rrver -

the Sinza Rsver and the waterway Wthh crosses Gerezanl Rd the ﬂow volume w1|l g i _
exceed the existing: capaclty, the safety margm in the ﬂood control of the Tiver wﬂl L
~ also be improved as rehabllltatlon of the culvert to mcreasmg lts ﬂow capaclty"—:j'-'-

together w1th the wtdemng of the road whlch cro sses over the nver




At the places where overflow on roads is currently observed due to damaged road
- surfaces and insufficient tirainage an‘angements the overflow on roads will be
 eliminated after the road surface is. unproved and drainage devices are installed as a
: part of the Project. '

However, since itis predicted that the flood hazards may arise as urbanization of the
city progresses, legislation of land-use control for rivers and sewerage should be
established and an appropriate improvement plan for rivers and sewers should be
set. ' ' - '

Mitigation Measures for Resettlement of Residents

In the road development plan of the priority project, the alignment and width of |
each road has been carefully examined so as to keep the resettlement of the
_ resndents necessuated by the road construction to a minimum. This is in view of
) preservmg the extstmg commumty structure and life of the resulents along the road.

' H0wever, it is found t_hat 577 buildings along the planned roads need to be remo'\_/ed

-+ before the road construction. Various problems invoived in the resettlement of the

residents will probably be resoived by taking mitigation measures against social and
_economic impacts of the resettlement It is concluded that the mitigation measures
' should include compensat:on for resettlement and securing places to move to with
necessary conmderatnon bemg glven by the govemment to the living. envu‘onment of
' -the place of resettlement

‘ -‘Impact of Air Pollution and_ Mitigation Measures

As explained before, unless the present road network and conditions are improved,
it 1s predtcted that the atmospheric env1ronment alonig the roads will become much
] worse as the populatlon and the number of motor vehicles incfeases. After the
- roads are w1dened and improved as-a result of the road development plan, the

-a'tn_tosph'erlc' environment at’ the places where traffic cortgestio’n is * currently

- observed will be improved. Also, at areas along the unpaved roads where the air
_quahty is currently not well due to dust from the roads, the envtronment will be
"lmproved B

o Accordmg to the resuit of the estlmatlon the atmosphenc envnronment along the

prmcnple roads meets the: envtronmental preservatlon target (the environmental

s standards specrﬂed by WHO)



- However the concentration of exhaust gases from the existing motor vehieles in Dar
es Salaam is very high;fcausing'an adverse. impact on the atmospheric environment
“in the city.” Necessary preVentiVe measures such as regulating' the concentration of
‘motor vehicle exhaust and establlshmg a penodrc mspectlon system should be taken
~ in the near future.

Ce Noise and Vibration

Noise and vibration from motor veh'icle's' and con'stru'ction maehines both meet the
environmental preservation target. *Thus, it will be possrble to preserve the living
envrronment of the resrdents along the roads. S B '

17.6.2 _Reco'mmendations

It is expected that the populatron m Dar es Salaam wxll mcrease and the urbamzatlon of
"'the crty will progress.- Unless a proper 01ty development plan is camed out and sufﬁment -
_, ' social capital is prepared, it is possrble that the functions of the. city will be paralyzed and
its urban environment. will, become markedly worse resultmg in the drsruptron of the
‘ steady development of the crty '

rFor sound development of the crty, lt is therefore lmperatwe to 1mprove the traﬂic system-" N
s together wrth roads (or road systems) whrch play the most 1mportant role wnthm the .
- f-:whole system On the other hand, for improving: “the’ roads 1t is. 1mportant to grve

necessary conmderatlons to the enwronment of the’ roadsrde areas and try to create hrgh

quality road from the viewpoint of creating a favorable urban envrronment ina posmve
-manner. '

This Sectlon summarizes the envrronmental 1ssues Wthh need to, be carefully consrdered
then promoting road improvement for the clty of Dar es Saldam ‘together with poss1ble.
‘measures to-deal with all of the appheable 1ssues Measures to be taken in the future are -
___recommended to ensure that the c1ty of Dar es. Salaam wrll be wnth the favorable urban
_environment bemg created ' ' : :

- P‘revém'ion.of 'no-o-a Haza'ra's"ahd Improvement of River an'snsy Ma}gn e

~ In the crty ltmrts of Dar es Salaam w1th rapld urbamzatron m progress 1t 1s llkely:' s
. ': that ﬂood hazards wrll anse more frequently due to an 1ncrease m non-permeable .
| ground surface area and an 1ncrease in. low lands whlch are randomly developed as -
residential areas. It is therefore necessary in the near ﬁ.tture to examme and carry '
out the followmg preventlve measures. - '




Accelerating 1mprovement and conductmg regular maintenance of rainwater
- drainage system

Although sewerage and drainage system are provided in part of the city of Dar
s Salaam, the coverag'e' of the system is still very low and its function is
degraded because of insufficient 'r_naintenancel. Thus, overflow onto roads and
_ flooding occur very'frequently. It is'necessary to accelerate improvement of the
rainwater drainage system and to conduct proper maintenance regularly.

Accelerating river improvement

. Principle rivers including’. Sinza, Ubungo and Msimbazi Rivers run through the
city limits, but the banks of these rivers are not suitably protected at all and
“consequently it is observed that earth and sand have been washed out from the
collapsed bank in many places and accumulated on the river bed, thereby
lowering the flow capacity of the river. This causes an increase in the potential

of flood hazard in terms of flood control. It is therefore necessary to accelerate
1mpr0vement of rivers mcludmg bank protection and river bed improvement.

Regulatmg and mstructmg for sultabie land«use

As more and more resndences are randomiy built in the river basins the potential
of flood hazard has increased. It is necessary to carry out measures for suitable
land-use by' designating flood hazardous areas and regulating construction of
resndences in these areas more stnctly '

' Momtonng the pnncnple rivers and preparing ObSE:l'VB.tIOIl instruments

Because data on_water level and ﬂow volume of the pnnclple rivers are not
.'av.ailab‘l'e present’ condition of the rivers such as the correlation between the
ramfall and the flow volume or flood mechamsm of overflowed rivers is
unknown. It is necessary to monitor the water level and flow volume of the
| _rwers and to prepare monitored data. It is also necessary to obtain a complete
set of momtonng instruments at the same tlme

. Exammmg comprehenswe ﬂood control

- To eﬁ‘ectlvely carry out flood. control in an urban area, it is necessary to
.comprehenswely deal wtth the rainwater drainage in the city and the flood

: '-preventlon of the rivers ‘as one. In the future it will also be necessary to take
.actxon such as stonng ramwater or letting it permeate through the ground inside

' ; the city lmuts s0'as to minimize overﬂowlﬂg
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";atmosphenc enwronment management plans

‘Smooth Reséttlement of the Residents.

Forming a surtable resettlement plan

In order to prevent unfavorable soclal econoch and enwronmental 1mpacts on

the resettlement of the residents along the project roads who are requrred to
move ‘a suitable resettlement plan must be fonned In formmg a plan it is

"adwsable that dlscussmns be held w1th the resrdents to reach a mutual consent,

In formmg the resettlement plan, careﬁxl consrderatlon shall be glven for ﬁmdmg-
the resettlement compensation, secunng places to move mto and ensuring the

'; _hvmg environment of the place of resettlement in order to avoid being involved
in troubles with'the residents slated-to be moved. Tt is also necessary to allow
-the residents:to have enough time to prepare for movmg '

:Establtshmg a gurdellne for resettlement of the reSIdents

tis possrble that resettlement of the restdents 1s necessnated more frequently as

more and more’ socral capxtal is prepared for vartous purposes - To cope with

this problem in a proper manner, 1t lS requlred to urgently estabhsh a surtable-
. guldelme for the resettlement ' ' '

Pr_ese’rva_tion?of'Air Q“?lli_t_Y .

Establishment of. comprehensive"le’gi'slatio'n and plansfor- air'pollution prevention' |

In the Umted Repubhc of Tanzama |t is predrcted that air’ pollutlon will be

~ caused in the prmcrple cities lncludmg Dar es Salaam by mobile sources which’
: mamly compnsmg motor vehrcles and by fixed sources such as factones due to

increased industrialization. It is therefore recommended to estabhsh legrslatrons '

_including the followmg, 4s soon as possrble
E Estabhshmg an air pollunon control law

Estabhshmg an envrronmental quallty standards and a control standards . o

concermng air pollutlon

_ Establlshmg a law stlpulatmg the allowable llmrt of motor vehrcle exhaust gases
Introducmg penodnc and compulsory motor vehrcle mspecnon system 3

' It wﬂl also be necessary in prmcrple cmes to form anr pollutlon control plans and. _

atmospherrc CI]VI ronment

from:.a - long-term and -
' comprehensrve vnewpomt so as’ to 1mprove air quahty and preserve a favorable'f- -



- Monitoring air quality -

" Because data on the concentration of air pollutant in Dar es Salaam is not
sufficient, it is- necessary to commence the continuous monitoring of air
“pollution to obtain complete basic information. Since they are shortage of
measdring instruments for monitoring, it is also necessary to obtain a complete
set of instruments. .

. Consrderatlon for preservatlon of the air quality during the road construction

As mentloned before, an asphalt plant will be constructed and commenced
operation for the purpose of road construction. Therefore, appropnate airborne
pamcle ﬁltratron apparatus must be provided to protect air quality.

. Examining measures for - atmosphenc preservatron in view of global
environmental protectron '

_These days envrronmental issues attract publlc attention throughout the world,
 and considerable eﬁ'orts such as the reductron of C02 emissions to curb global
'wanmng are made in many countries. 1t will be necessary also in Tanzania,
partlcularly in the prmclple cmes to carry out necessary long-term action to -
' conserve energy, to create a surtable traffic system aiming at reductron and
-control of the emrssron of carbon dioxide and to provide motor vehicles with
exhaust control devices.

Establlshment of Legrslatron and Enforcement of Monitoring for Noise and
Vlbratron '

. Estabhshrnent of leg'isl'at_ion

In Tanzania, it is necessary to prepare regulations for controlling noise and
vibration in the principle cities including Dar es Salaam so that a comfortable
_ urban environment in the city and along the roads can be achieved.

. Monrtonng and preparing data on noise and vibration

Because. data on norse and vrbratron in the pnnctple crtres are rarely available,
' the present condition is not known. It is therefore necessary to carry out
.contmuous monrtormg and to prepare the existing data and material. = Since
_ there is a short of monltonng instruments, it is also necessary to obtam a
: complete set of i mstruments

e Fl'ora and Fauna_

Mangrove forests and coastal forests are located w1thm the city limits of Dar es
Salaam and these are recogmzed as forest reserve.
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Furthermore, when rock, pebbles and sand are excavated for the purpose of road
construction, sufficient consideration must be given to planning (selection of
excavation site and method, returning the site to its original condition, if required.),
and the natural environment of the site.

When the road development will take place within mangrove forests and coasta
forests, it is necessary to carry out sufficient environmental impact assessment and
take suitable conservation measures including changing the development plans.

Establishing an Environmental Policy and Environmental Action Plans

To promote a nation-wide environmental policy in Tanzania, the National
Environmental Management Council established "National Conservation Strategy
for Sustainable Development (NCSSD)" in January 1994. The Division of
Environment of the Ministry of Tourism, National Resources and Environment is
now forming "The National Environmental Policy". Under these circumstances, it is
very important to establish an explicit "National Environmental Protection Act" and
a clearer "Planhing Act and Policies” which will allow the public p'articipation in
decision-making;, accordingly, it is urgently necessary to prepare complete
legislations and to establish various environmental policies as well as environmental
preservation plans. ' '
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Chapter 18 IMPLEMENTATION PLAN

18.1 Executing Agency

18.2

The Director of Roads and Aerodromes, Ministry of Works, Communications

and Transport is the government agency responsible for the execution of the

construction of the project roads.

The required land/house acquisitions-and-Compensations shall be undertaken
by the same agency prior to the commencement of the Project.

Construction Period of Each Project Road
‘The construction period for each project road was estimated taking into

account the work volume, site conditions, weather conditions, right-of-way

situation, eig, The roads have been divided into three basic categories,

0N

2)

3

'_dcscribed as follows:

. Arterial Roads in the City Center

These consist of the Ohio, Ki\?ukoni, Sokoine, Gerezani and Bandari

: Roads_ having a total Tength of 6.0 km. The estimated construction
‘period for this work is 2 years.

Middle Ring Road

. This consists of widening the Morocco, New Kigogo and Chang'ombe
“Roads and the construction of the Missing Link, all of which total 9.9

km. The _estimzited construction period for the Middle Ring Road is

also 2 years.

Radial Trunk Roads

“These consist of the New Bagamoyo Road, Uhuru Road and Kilwa

Road with each one to be constructed individually because their
locations are scattered. The length of the required work and estimated
construction period for each road is as shown below.

- New B_aga:h(jyo Road (43km) : 1.0 year

- KilwaRoad (3.1km) : 1.0 year
-+ Uhuru Road (48km) : 1.5 years
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18.3

Construction Packages

. The above project roads are to be combined into two packages for
~ implementation purposes, taking into consideration the annual project cost

required, scale of the work volume, locati()n of project site, land acquisition

. situation and nature of the Project. The two: constructlon packages are listed

184

below.

Package A: | The Middle Ring Road and New Baganioyo Road

- - Package B: - Arterlal Roads in the:City Center Kilwa Road and
* Uhuru Road :
Implementatlon Schedule '

" The lmplementatxon schedule ‘was set up taking’ into- conmderanon the

RRTEOE .constructlon period estlmated above for each project road, annual construction

cost_, ease of implementation from: the viewpoint of land/hous_e acquisition,

_ etc.

'The recommended overall construétion sche_du_lc‘ for ‘each"pack_age as follows:

Package A: Wldenmg of the- Mlddle Ring Road and New
~~ Bagamoyo Road. (tota} length of 14.2 km)
-3 years

- Package B:- - Widening of Arterial Roads in the City Center and
. o Kllwa and Uhuru Roads (tota] length of 13.8 km)

Ttie récommended implementation schedule is pr_esehied in 'Fi'g. 18.1. -



8.5

Ini'_estment Program

The investment program of the Project has been made on the basis of the

. implcmcntatio_n schedule. Table 18.1 shows the tentative investment program

for the proposed road projects.
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'CHAPTER 19 - EVALUATION ON PROJECT

IMPLEMENTATION







CHAPTER 19 EVALUATION ON PROJECT IMPLEMENTATION

19.1

19.1.1

Gene_ral

Coverage of the Evaluation

~_The High-Priority Project packages are evaluated in this chapter in terms of the viability
_ of the project implementation. The conventional method of economic evaluation has been
~ applied to measure the magnitude of the economic contribution. The estimated project

cost and expectant benefits (mainly, the road users’ benefits) were compared using certain
indicators to appraise economic feasnbﬂlty of the project implementation from the
vxewpomt of the natmnal economy.

It should be flote_d that the ecbnomic evaluation cover the road users’ benefits comprising
the savings of travel cost and time. _chcral socio-economic impacts such as effects on -

~ urban development and environmental issues. (which are not counted in the economic

evaluation) are delineated in the Section succeeding to the economic evaluation,

* In the final part, the financial viability of project implementation was appraised based on

1942

the government budget, espécially development accounts. Financing measures to ensure

project i__mplefnentation has also been clarified and recommended.

Procedures of Economic Evaluation

- Figure 19.1 shows outline procedures of the economic evaluation.

The economic evaluation begins with the estimation of the economic project cost and the
expectant benefit. Economic project cost is obtained from the financial project cost
(mvestment amount) of the proposed package by deducting transfer components such as

o ‘tax-and dutles The economic benefits are the savings of cost and time for road traffic.

Details of the b_eneﬁ_t calcul_at!o_n are ‘given in Section 19.3. Transfer elements are

| excludéd inthe eddnpnﬁc benefit calculation, as well. -

'Sﬁbseque‘nt': to ‘this, the economic cost and benefits are annualized. To meet the

_ "'d_i_sburseme‘n,t_' _sphédule of the investment, the economic cost ﬂgﬁres are prepared annually.
- 'The maintenance cost is added to the annual figures io obtain an economic cost stream,
~ In case of the econormc benefit, yearly amount is obtained by assuming an annual increase

v rate

19-1



~ High P_ri_ority Project Phekaggs 1

- | “Traffic Assignment of the
.. J#+ Road-Network: with and -
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|+ Eeonomic Beriefit.

| Annualization of
| Economic Benefit
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The total econonuc cost (C) and the total economic benefit (B) are calculated afterwards,

: makmg use of a discount rate, as shown below.

n
C=3 Ct/(1+r)‘
t=1
n L
B~ BY(l+1)
t=1 B
, Where ' Ct.  Annual economic cost in the yeart
Bt: Annual economic benefit in the year t
r : Discount rate
n :  Project life in years

The final step is the calculation of the following 3 key indicators for evaluation:

- Benefit-CostRatio  (B/C)

- - Net Present Value (NPV'; amount of B-C)
- " Internal Rate of Return (IRR : discount rate in case B=C)

~ If the B/C is over 1.0 or the NPV is highér than 0.0, this means that the social benefit

surpasses the required cost and as such the project implementation will be economically
feasible. The IRR can be interpreted as a discount rate giving a break-even point between
B and C, making both cost stream and benefit flow equal; this shows how fast the

_investmerit ar'not'mt'can be recovered. | If the IRR is higher than an assumed opponunity

- cost ratlo of capital, contnbutlon to the natlonal economy is well justified in connection

1913

with the resources use (—mvestment) and the project implementation may be deemed as
economically feasible. :

Case and Preposition in_ Ecor_lomic Evaluation

As commented on in Chapter 18, the two ngh Priority Project packages have been

proposad namely,

L Packag_e A:  Widening of the Middle Ring Road and New Bagamoyo Road
'Package B:  Widening of Arterial Roads in the City Center,
L - and Kilwa and Uhuru Roads



“The économic evaluation was conducted for these 2 project packages and- their individual

components. One more case was added in which Package A and Package B are jointly

implemented. Asa fesult, indicators are calculated in the following 8 cases, respectively:

Case 1 :

Case 2 :

Case3 :.

Middle Ring Road and New Bagamoyo Road Improeement
'Cese 1.1:  Middle Ring Road Improvement

Case 1 2. New Bagamoyo Road Improvement

City Center Arterial Roads and Kilwa/Uhuru Improvement _ '
Case2.1: - City Center Arterial Roads: Improvement
Case22: Kilwa Road Improvement o ‘
Case23: Uhuru'Road Improvement o :

Joirt-Road _Impré’yement (Case 1 plUs Case 2)"

At the same time, the followmg prepos:tlons were adopted in ca]culatmg the evaluation

mdncators

Q) Projec't Life. A | yeers after opening of the'p.rojeet Calculation ends

.. vary . according to. the different commencements of
construction for each case. '

_ (_2) | _D_is_cou'nt Rate : 10% was apphed

. (3) Base Year.. . : . Set at the commencement of construction for each case

- for synehromzmg the eﬁ'ects measurement between the '
' respectnve cases. ‘

I_ 7_ (4) Price Level L All pnces are at constant pnces as of Juiy 1994

5y .Resic_tual Ye‘_’-lt‘e '10% of the total mvestment amount is assumed to place

~oin ‘the last year of the pr0ject hfe (untll 15 years aﬁer the
h last dlsburscment) C _ .




19.2

19.2.1

- Estimation of Economic Project Cost .

Economic Investment Cost

In accordance with the Investment Program in Chapter 18, the estimated financial cost of

the High-Priority Project packages was converted into economic investment cost based
on the fol]owmg assumptions:

- Deduction of Transfer Components

The tax and duty portion were not counted because these are transfer elements in
the economy. The deductlon ratio of 10% was applied towards the financial
project cost.

- Exclusion of Prlce Escalanon

The price escalation. included in the project package, if any, has been deleted. The

~same applies to the contmgency for price escalation (5%) as a part of the financial
project cost. :

- Exclusion of Land Acquisition Cost

Cost for land acquisition was not counted as an economic cost, since it is
_co_nsidered to be a transfer eiernent in the economy. Land value will rise in
proportion to road construction, and the enhanced amount of the land value is
more than the expectant amount of project benefits. Accordingly, compensation
cost for house removal was not included in the economic cost.

 The economic investment cost for all 8 cases is shown in Appendix 19.1.

19.2.2 _ Maintenance Cost

It is estimated that the routine maintenance of the constructed roads will annually require
Tsh.525 thousand per km for 15 years after the opening. The periodic maintenance cost

is estimated to be Tsh. 91 million per km every 5 years after the opening. Both

" maintenance cost values were converted into an economic cost, after deducting the
-_transfer components (10% of financial cost vaiues). The amounts of the respective
© economic mamtenance costs are shown also in Appendix 19.1.

1923

'C'ost'St_ream for _Economic Evaluation-

‘Table 19.1. shows thé'econoniic cost stream for cach of the 8 evaluation cases. Each

" _annual value is the sum of the economic investment cost and economic maintenance cost.
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Table 19.1 Cost Stream in 8 Evaluation Cases

Unit : Tsh.million

Year

Case 1

1.1

1.2

CaseZ_ o

21

’2"3'.' T Cas'e_ 3

1995

199

1997

1998
1999
2000
2001 -
2002

2003
2004

2005

2006

2007

2008

2009 -

2010

2011
2012 -
2013
2014

2015

3314
5,587
6,038

6
6

36
358

463

356

358
463
6
6

3560
1356
-1,2347 703"

5,585

6,036

356

461
4

4
4
356

356
461

5,314

2

6,400

6,122

694

457

694
457

6

' 694
-7997

. 3.456
2,455

298
200

208

200

6 3 _
298 -

--3937

- s34
- 5,587
- 6038
6,406
2. 6128
2 362
2. 364
e 469

395 700

2 463
2 362

2 364

2 469

395 700

2 463
2 362

o2 U362

20T 465

01T 694

Remarks: *): Résidual value (1.0% of the total investment amount} is dcducfcd_. L : E G




19.3 = Estimation of Economic Project Benefit
19.3.1 Benefit Calculation

~ Expectant economic benefits from the project implementation are assumed to be mainly
the road users’ benefits which are composed of two components: that is, -

- Saving of vehicle operétion cost {(VOC}
- Saving of passengers’ time cost (TC)

First of all, unit VOC and unit TC had to be determined, based on several items of
information collected in Tanzania. These unit costs are applied to the results of the traffic
assignment.

The economic benefit was obtained as a balance of both VOC and TC between two cases

of the traffic assignment; namely, the “without project” case and “with project” case. Due
| to this procedure, the estimated amount of the economic benefits is closely finked to the
- traffic assignment volume. '

19.3.2 Vehicle Operation Cost
(1) Composition

~ The - vehicle operation cost (VOC) comprises 6 cost components, ie. fuel
* consumption, engine oil consumption, tyre/tube wear, repair/maintenance, crew cost
and overhead. Amount of VOC vén'es according to vehicle type, representative

| vehicle, driving speed and other factors relative to running conditions.

In--calculaﬁng the VOC, 7.categ0ries of vehicles are considered, as follows:

- Motor Cycle < Heavy Goods Vehicle

- - Passenger Car -~ - Bus
- Light Goods Vehicle .. . - Mini-bus

- Medium Goods Vehicle
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Table 19.2 Vehicle Chgra'cteristics by Categbrj'r. :

Motor

. Passenger  Light

Medivm

Heavy

c. Use Limit (years)

S8 10

12

10

ltem Cyle _Car___GV. __GV. __ GV. Bus - Mini-bus'
. Representative Honda Toyota Toyota Isuzu . _ Toyota
“Vehicle: ' XL-125  Corolla © Hilux = -~ NKR - Scania '~ Leyland ‘Hilux
. Vehicle Price:
" (1,000 Tsh.) . - o . .
a. Retail - 2,200 8,035 -9,654. 26,553 49,853 36,405 9,654
b. Economic - 1,410 .~ 4,185 5028 14,751 47480 36,405 5,028
Fuel Consumption: : _
a. Fuel Type Petrol Petrol . - Petrol Diesel Diesel Diesel Petrol
b. Consumptlon ) LT e e : e .' . L e . -
© " Rate (/1000km). 41.0 833 . 1LL 2000 2000 . 2000 1111
c. FuelPrice =~ -~ : o . S
(Tsh./1) S
- retail 251 251 251 191 191 191 - 251
" - eCONOMiC 208.5 208.5 2085 1838 183.8 183.8 208.5
.Engme 011
‘Consumption:
“a. Consumption SRR S A - R
- Rate (V'1000km) - 0.5 .10 1.0 20 490 .40 10
-~ b. Oil Price (Tshl) - B C ' '
 sretail L 700 700 700 630 630 - 630 700
'-economic ; 550 550 -550 476 476, o460 5500 ¢
Tyre/'l’ube Wear:
a. Required No. : : _ : L :
(Spare included) 2 5 5 7 7 . 7 5
b. Set Price (Tsh) - o : R _ L
c-retail 86,100 - 117,975 162,075 ~ 345,177 1,236,221 -"1,156,764 162,075 -
 -economic 71,750 . 97,265 °139,600 . 285,180 992,663 .- 936,103 139,600
¢. Average Tyre ' ‘ S ' L .
* Life (km) 90,000 80,000 70,000 - 60,000 . 40,000 40,000 70,000
Vehicle Usage:
a. Running
Distance LT R LT .
(km/year) 20,000 25000 39,000 67,000 - 80,000 94000 39,000
b. Operating Hours sl o i R
(hour/year) - 2,000 © 72200 2,200 2700 2 900 2800' 2200
6 12. :

10

Remark: Economic price = Retail price less (1) import duty, (2) sales taxand(3) '6xqis¢ duty. -

s



2

3)

Representative Vehicle and Vehicle Characteristics by Category

The representative vehicle was selected for each category of vehicle type, based
~ primarily on recent market share and the relevantly several studies. After selection
of the representative vehicles, information was collected from car dealers, oil
companies, tyre distributors, government regulatory offices and so forth. Table 19.2

- summatizes the basic data used for the VOC calculation.

Unit VOC in Standard _Condition

Using the collected data by vehicle type, the amount of the component cost was
calculated to obtain a unit VOC in standard condition. The unit VOC in standard
condition is the aggregate of 6 cost components; i.e. (1) fuel cost, (2) engine oil
cost, (3) tyre/tube cost, (4) repair/maintenance cost, (5) crew cost, and (6) overhead
cost. Table 19.3 shows the resultant unit VOC in standard condition, while the
individual cost component' ﬁgu_res'and' the calculation are presented as Appendix
19.2.

Table 19.3 Unif VOC in Standard Condition

_ Unit : Tsh/km
Cost =~~~ Motor  Passenger  Light Medium  Heavy Bus Mini-

Component Cycle Car G.V. G.V. G.Y. bus
1. Fuel 85 174 232 368 368 368 232
2 EngineOil 03 06 0.6 1.0 1.9 1.9 0.6
3. Tyre/Tube 0.8 1.2 2.0 48 248 243 20
4. Repair/ ' : _ _

‘Maintenance 3.6 84 64 11.0 29.6 194 64
5.Crew - - 14.2 8.2 9.5 1.7 142
6. Overhead - = - 64 154 593 271 7.7

. Total (VOC)- 132 276 52.8 772 1619 1203  54.1

19— 9.
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Unit VOC in Response to Speed Level - -

The basic estimates of the cost components in the VOC have to be adjusted for the o

 travelling speed. - Even the distance-related VOC components of tyre/tube cost and

- repair/maintenance cost were altered by the speed level... Only the crew cost is

_assumed constant regardless of the speed level. Conversion factors in each cost

component to the variant speed level are quoted from Robley Wmf‘rey, “Economic
Analy::ts for Highways”, 1969. '

The calculated unit VOC values by speed are shown in Tabie 19.4. The conversion

' procedure from the standard condttton into the various speed levels are in Appendtx

o 193and 19.4.

o Table 19 4 Umt VOC m Response to Speed Level :
- : - Unit : Tsh/km

" Speed (km)

Motor Passenger -Light . Medinm Heavy.

_Cydle Car . GV. G.V. Gy.  Bus - Minibus

0-10 144 298 850 1644 4257 2392 863
104150 130 276 - 715 1375 3498 2050 750

1520 126 263 642 1224 3100 1818 653

20-25 123 256 S80 1095 2799 1651  $90
25-30 118 256 512 987 2532 1498 530

3035 116 - 245 479 907 2375 1400 497

35- 40 112 232 453 866 2251 1362 466
40-45 - 112 234 . 438 842, 2159 1327 455
4550 114 238 432 810 2104 1314 452
s0-55  114' 240 421 799 2059 1302 453
55-60 117 ' 245 420 797 - 2042 1302 453
60 - 65 121 253 425 801 2038 1323 455
65-70 125 260 = 439 820 2049 1345 458
70-75 130 - 276 - 443 ',84.3.' 2083 1379 L as0
75-80 136 282 468 864 2112 ‘_-_143.‘8'_'l481 -
Over80 147 299 494 909 2190 1515 507

19_10 W



19.3.3 Passengers’ Time Cost

Calculation of the unit TC in this Study is based on the “income approach” method in
‘which the unit value is closely connected to the income level of the road users. The basic
data in the calculation are per capita income in the Dar es Salaam Region, average number
of passengers and the share of business trip by vehicle type. ~ The individual data,
calculation method and resultant unit TC are tabulated in Table 19.5.

Table 19.5 Unit TC Calculation

Motor .Passenger Light Medium  Heavy Mini-

ltem (Data) Cyele Car GV. GV. _Gv. . By
1. Hourly Per '
Capita Income, _
DSM * 7562 562 - s62  S62 562 562 562
(Tsh/hour) _ _ _
2. Aver.age No. of 1.4 27 35 - 51 4.0 573 18.0
~ Passengers™ . .
3. Shareof 0.15 013 016 ~ 013 020 008 0.8
- Business Trip” ' -
Unit TC (Tsh/hour) _ _
(1.x2.x3.) _ 11.8 - 157 31.5° 373 450 ° 2576 30,9
Remarks :(1)*1  : Study Team projection, with income increase during 1994 to 2000.

- Assuming 290 total working days a year and 6 working hours a -
day, the working hours per year become 1,740. Annual per capita

. income is then divided by 1,740 to transform it into a hourly per
capita income. .

@)*2& *3 .- Results of traffic survey conducted by the Study Team.

19.3.4 Economic Benefits and the Annualized Flow

" The Savihgs of VOC 'and TC form a major source of economic benefits. By multiplying

the unit VOC to the. total vehlcle running distance and the unit TC to the total vehicle

' .-‘runmng time in the traffic a551gnment the VOC and TC are obtained. The balance

C between the “without- pro;ect case and the “with project” case is the savings of the
= respectwe costs whxch can be mterpreted as economic beneﬁts

“Table- 19 6 shows the total Vehicle"running'distance and the total vehicle running time in
. the traﬁic assxgnment whlle in Appcndnx 19.5 the detailed data is classified by the speed
- level and vehicle type ‘The total economic beneﬁts are tabulated in Table 19.7.

“ 1_9—11_' |



Table 19.6 Total Vehicle Running Distance and Time in the Year 2000 -

Case

_Running:Dis'tan_ce._: Running Time -

Case l:

-Case 1.1; -
- -Case 1.2:

Case 2:

-Case 2.1
_---'—Ca_s,e2,21
-Case 2.3;. -

Case 3:

_ (1,000 km)

1,231,806 .
1,196,132

1,180,775

1,232,548

CoL184872
1194087
11,216,978

Basic Case “with” Project

1,287,851

1,150,391

B (1,000 hour)

139,556

35800

T 35406

37,377
34,562

34,440

36,200
45,029

32,117

“Source: Results of traffic assignmenit by the Study Team

: T'a,bl_e‘.l9.7 Economic Benefits in the Year 2000 7

Description .- . Casel:

g 1;2 :

Case 2

R Y

I

‘Unit : Tshomillion

Case 3

(1) VOC, without Project
(2) VOC, with Project

(3) Saving of VOC [(1)-(2)]
(#)TC, without Project

(5) TC, with Project

(6) Saving of TC [(4)-(5)]

59,124
54,160-

4,964

1,423

1,168

255

59,124
56,788

2,336
1,423

1,314

109

14

59,124 57,920

949

1,278
14

58,175 54,160

3,760

11,351
1,168
5

. 57,920 57920
55,656 56,022
2264 1,898
So13s10 1381

1241 1241
oo o -

57,920
57,299,

621

1,351 .
1314
37

62,409
54160

8,249

1,606
1,168

Total Benefits [(3)+6)]

5219

2,445

1,094

3,943

23 2,008

658 -

8,687 -

s



. The annual increase rate of economic benefits was assumed to be 6.3% (the value refers
to the annual increase rate of registered vehicles, in Chapter 7: Traffic Demand Forecast)
until the year 2009, and 3.0%‘thereafter.' ~The annualized economic project benefit forms

. a béneﬁt_ flow throughout the project life (15 years), as shown in Table 19.8.

Table 19.8 Benefit Flow in 8 Evaluation Cases
Unit : Tsh.million

Year Casel L1 12 Case 2 2.1 2.2 23 Case 3
1995 - - - - - ;
1996 857 - 857 - - - - 857
1997 2,016 1,105 911 - - . - 2,016
1998 4619 2164 968 - - - - 4619
1999 4910 2,300 1,029 1982 1363 - - 619 6892
2000 5219 2,445 1,094 3943 2374 2,008 658 8,687
2001 5548 2599 . 1163 4,191 2524 2,135 699 9,234
2002 5897 2763 1236 4,455 2683 2,269 744 9,816
2003 . 6269 2,937 1314 4736 23852 2,412 790 10,434
2004 6664 - 3122 1397 5035 . 3,031 2,564 840 11,002
2005 7,084 - 3,319 1485 5352 3,222 2,725 893 11,791

2006 7,530 3,528 1,579 5,689 3,425 2,897 949 12,533
2007 8,004 3750 1678 6047 3,641 3,080 1,000 13323
2008 8,509 398 1,784 6428 3,870 3274 1073 14162
2009 9,045 4237 1,896 6833 4,114 3480 1,140 15055
2010 9316 - 4364 1952 7,038 4237 3,584 1,174 15507

2011 9596 . 4495 . - 7249 4365 - 3,692 1209 15972
2012 93883 - 4630 - T467 4495 3,803 1246 16451
2013 - - 2 7690 4630 3917 1283 16,945
2014 - .o 7921 4769 4,034 - 17453

C2005 - e e e - - ;
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19.4 Economic Evaluation

19.4.1 Economic Evalua_tion_ -

The calculated 3 key mdicators for economic evaluatlon are tabulated for each of the 8

cases in Table 19.9.

Table 19.9 Indicators in 8 Evaluation Cases

Indicato_r T Case

2.3  Case

| e 12 Cwe 21 22 ¥

LBICY 27 19 16 31 4055 19 28

2. NPV "(Tsh.Billion) ~ 27.1 103 36 268 185 174 32 413
" 239 297

3 RR() 286 216 . 189 356 449 515

"Re'rhark: " "The c_lisco_'unt rate'r of l_t)%' ha_s been'applied -ir_1 the cai_culation. |

' In all cases; the B/C is lugher than 1.0, the NPV is more than 0. 0 and the IRR is htgher
'than 15%. Specnﬁca!ly, _the IRR va]ues in Case 1, Case 2. and Case 3 are almost double.' _

) the evaluatron criteria. of 15% _The results of these calculatron mdncate that the prOJect '
' 1mplementat1on of all 8 cases can be. Justlﬁed n, the economlc evaluatlon as bemg_ '

" economlcally feasrble

: Ranonale of 15% Used as an IRR Screenmg Cntena

In interpreting the IRR ﬁgure it is 1mperat1ve to set up an evaluatlon cntena- L
~whichi is an opportunity cost ratio of the capital. . U_sually, a prime interest

. rate prevailing in the country is adopted as the opportunity cost ratio.. - .
‘During the 1993 to 1994 period, the prevalhng interest rate'in Tanzania - .. .

~ registered at around 30% (commercial bank loan in the short-term: 31%; =
“and lending from the Bank of Tanzania: 27%) However; the prime interest - -
rate contains the porhon relating to price escalatlon due to mﬂatlon which
was almost 23% during the ‘same period in’ Tanzania, Although the -
government is intending to reduce the: inflation rate to almost half, the -
_effects have not been easily perceived.. In this circumstance, the price. -

escalation portion inside the prime rate was assumed at 15 to 23%;

The o

remaining 7 to 15% might be used as an opportunity : cost ratio of the. -
capital. In this Study, 1 5% is used (as a maxlmum opportumty cost ratro) to -

* screen the IRR values

If comparmg the mdlcator ﬁgures for Case 1, Case 1. 1 ancl Case 12 a mulnphcatlon
effect between the component roads are observed n the 1mplementatron of Package A
Indrcator ﬁgures for Case 1 far exceed those for Cases 1 1 and 1. 2 Thls mdncates that the




implementation of Package A should not be separated into component roads: i.e.Middie

Ring and New Bagamoyo Roads should be improved jointly as a package.

On the other hand, a comparison of the indicators between Case 2 and Cases 2.1, 2.2 and

2.3 suggests possible separate implementation inside Package B. B/C and IRR figures for

.19.4.2

Cases 2.1 and 2.2 are higher than those of Case 2 which indicates the individual
compohents: the City Center Arterial Roads improvement and the Kilwa Road
improvement might be implemented separately. This is because separate implementation
will not affect the economic feasiBility of Package B.

The indicators also show that the joint impleinentation of Packages A and B will have a
favorable economic feasibility. The B/C and IRR for Case 3 are in between Case 1 and
Case 2; however, the NPV is the highest one for this joint 'implementation.

Sensitivity Analysis

A sensitivity analysis was qonduc_ted to check the efficiency of the evaluation procedures
as well as-to figure out the stability of the project implementation against the possible

change in cost and benefit. Conceptual cases of cost and benefit alteration (£10% and

+20%) are assumed, then calculated are the IRR figures in all the combination of the

“altered ccj_st{beneﬁt._

Table 19.10 Jists the IRR figures in the sensitivity test.
Table 19.10 _Sensitivity Test Results in 3 EVaI_uation Cases

_IRR figure (unit: %)

Casel o . Cost
Benefit  120%  110% _ 100%  90% 80%
120% 2861 3086 3353 3665  40.48
110% 2648 . 2861 3108 3405  37.63
100% 2428 2628 2861 3135 3469
90% 2198 2386 2603 2861 3170

S80% 1962 2136 2337 2575 2860

S 1915



Case1.1;

Benefit

 Cost

IRR figure (unit: %)

120%

. 110%

100%

90%  80%

120%

S 110%
100%
- 90%

21.64
S 1975
- 1780

1577

2363
S21.63
1958 -

17;44'_.'.

. 21,63
19.38

2595
23.82

2643 29.59
2406 2701
2163 2436

1367

1521

1699

1901 2163

 Case12
Benefit

 Cost .

IR figure (unit %)

120%

110% -

100%

90% - 80%

120%
110%
- 100%

80%

18.92.
17.16

15.36

20.75
18.91

17.05
1501

12,93

2289

2093

1891
1681
1462

2542 2848
2331 726119

21.14 . 2383
SU1891 1 2142

1148

1657 1890

Case 2:

Beﬁeﬁt_ '

Cost

" IRR figure (unit: %)

120%

U 110%

100%

120%

110%
100%

- 3556
3278
2994

27.04

3860
13557

13253
2942

4210

~35.56

3222

3889

4639 50,02
4288 47.69
13926 4377
3556 39.72

- 80% -

24.04

2623

: 23.79.' -

Case2.1:
_Benefit

| ﬂlRﬂQUi’e"(unit: %) : B |

120%

110%

C120%
C110%
- 100%

- 90%

4493
4142

38.00

34.44 .

- 37.34

48617
44.95 -
4108

5000
4902
4493
4075

S 80%

5083

3348

5 36.56

S em1e

2873 3212

L we

3184 0 3555

51455294

50457 5191

. 4947 s091 -

L4493 4992
4030 4491 o




- IRR figure (unit: %)

- Case 2.2: ' - Cost

Benefit 120% 110%- 100% = 90% 80%

120% 5152 5254 5351 - 5500  56.56
- 110% 50.99 51.51 52.56 . 53.61 55.13
©100% 5003 5086  S151 5280  53.68

90% 4690 5001  50.72 51.50 52.98
80% 4192 4583 4987 5069 5149
| IRR figure (unit: %)

Case2.3: . Cost :
Benefit  120%  110%  100%  90% 80%

120% 2389 . 2616 . 2878 3194 3574
C110% 2177 2389 2637 2931 3288

100% 1958 2157 = 2388 2663  29.94

90% 17.29 19.16 2133 2387  26.96

80% 1488  16.63 1867 2102 23386

_ TRR figure (u.nit: %)
- Case3:. _‘ Cost . _ _

Benefit 120%  110% _ 100% __90% 80%
120% - 2974 3207 3477 3803 41.96
O 110% - 2756 2974 | 3230 3531 39.09
©100% - 2528 2736 - 2974 3257 3598
9% 2295 2486 2702 2974 32.90

80% 2053 2231 2437 2681 2974

_ ‘The evaluatlon procedures prove posmve because no extraordmary IRR figures appear in
| _.the sensmwty test.:

. ',W"lth regard to lmplementatlon stablllty, all the IRR figures are more than 15% of the

' '.-'L;;';screemng cntena, except for 5 cases explamed below. This means that the project

R unplementatnon in 8 cases is almost sound regardless of the ‘possible cost/benefit

;:-alteratnon It should be noted that the. basic three cases: Case 1, Case 2 and Case 3 will

. have no problematlc area in their implementation, because all the IRR figures are more

 than 15% when costbencfit has been altered by up fo +20%. Only the figures in the

19-17



package component show some unstable situations for the implement_ation. The viability
of the pro‘ject implementation is therefore proved, as a_w_hole'.

For the exceptnonal 5 cases, the followmg points should be noted

) The IRR ﬁgures lower than 15% are found in Case 1.1 (cost 20% up benefit 20%'
down), Case 1.2 (cost 20% up - benefit 20% down, and benefit 10% down; and cost
10% up beneﬁt 20% down) and Case 23 (cost 20% up - beneﬁt 20% down)

(2) The cost increase by 20% 1s not . consnderable other than for a design change to
" upgrade the road functions. The contingency (including both price escalation and
_physical change) has been set at 10% in the Investment Programme, within which at
most a 10% cost increase is probable. For this reason, the above 4 cases of cost -
20% up can be dropped out in consnderatlon o : :

(3) The benefit of 20% down w111 only occur where the traffic volume is decreased by
20%. The 1mplementatton of this’ questronable condition - Case 1.2 (Cost 10% up -
benefit 20% down) will thus be depending upon the future traffic volume but this i is
not too likely in view of the past: trends of traffic growth .

19.4.3 Conclusion

" It is concluded ‘that the 1mplementatton of Packages A and B are both ~economiically .
. feasible having high values of evaluation indicators. The sensitivity analysrs results prove
the viability of the 1mplementatlon of Packages AandB.

Consrdenng the proved economic feasrblhty and 1mplementatlon viability, Packages A and
B should be 1mplemented on a “hlgh-pnonty” basis as a part of the natronwrde road’
development program. The pnonty order would be Package A, first; and Package B, in
the next. ngher benefits: to recover the investment cost mtght be expected in the _
rmplementatron of Package B, as mdlcated in the’ econonnc feasrbrllty It is, however .
judged that Package A mplementatron be placed first in order in consrderatron of the : '
importance of involved roads functrons especlally of:: the Mtddle ng Road as- it
constitutes tl-e basic frame of the urban trunk road network for Dar és. Salaam

' Addrtzonally, a number of commercral/busmess facﬂmes are located wrthm the rrght-of- :

way proposed in Package B, compared to Package A in which’ such bulldmgs as to be

“‘demolished during the constructron stage are nil: ‘To the commercral/busmess propnetors A

'appropnate aJTangements would have to be made erther by offermg alternate place to . . SRR

keep their business activities prosperous, or in the form of compensatron for thenr busmess-

 being hmdered in addntron to phys1cal compensat:on to the bulldmgs In concludmg such R

- an agreement a much longer trme mnght be’ reqmred for' Package “B.Fiof
O fconstderatrons the ﬁrst pnonty for rmpiementatron be placed on Package




" 19.5  Other Socio-economic Effects

With the implementation of the High- Priority Project packages road capacity of the trunk
road network will be- enlarged and appropnate detour routes for through-traﬁic in the
) Clty Center will be provnded Traffic congestion on the trunk road network will be eased
and concentration of traffic in the City Center will be reduced. As a result, the efficiency
~of urban traffic in and around Dar_ es Salaan will be improved. In addition, inter-area
traffic will be moving better between the respective trip ends, leading to reduction in time-
distance with each other’s area being con_nect'ed more closely. |

-Several positive effects will be brought about for the area, the community and the
" residents by the project implementation. Road users’ direct benefits have already been
counted in' the economic evaluation, in the form of savings of travel cost and time.
Foreseeable socio-economic ‘effects other than the direct benefits are pointed out
hereunder. - - :

(D) Contnbutlon to the Non-motonzed Transport Users

, The ngh-Pnonty Pro;ect packages wﬂl prowde suﬂiment spaces for pedestnan
. walkways and cycle tracks.on both sides. A road design with this kind of concern
will benefit pedestr_i_ans/cyclists/can'users,_ which is not always the case the existing

- road facilities are providing. -

(2) " Improvement of Accessibility to Public Transport Services

Bus routes will cover all the trunk roads in accordance with the enlarged capacity of

the roads, where the dedicated bus lanes are to be set up. Bus terminals will be

- transferred or newly e_s_tablished along the Middle Ring Road, while bus stations will
- be located at every important intersection with the radial trunk roads for transfer
Iy -pa'ss'engers Bus stops will be placed at suitable intervals on every trunk road for the
~convenience and access for passengers and residents along the roads. - With these
- arrangements the level of public transport services will be upgraded as a whole.
This kmd of i 1mprovement will facilitate the potential users to take advantage of the

| 1mproved publlc transport services.  Thus, the accessibility to public transport

- services wﬂl greatly be 1mproved '

+ (3) Enhancement of Dally Llfe of the Resndents

Accessrblllty to publlc fac111t1es such as hospltals police stanons and schools as well
: " as vanous govemment oﬁices wnli be 1mprovcd Public services wn!l become more
'eﬂiclent w1th the 1mproved access 1o the potentlal beneﬁts o

'j1'.9—'_1'_9_ i
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Raising-up of Economrc Actrvrty Level

An efficient urban traffic ensures smooth drstnbutlon of goods.  Raw materials,
'manufactured products 1mported matenals/machmes and goods for export will all

be transported more smooth]y Agncultural produce can be brought mto the City

' for consumptron while agncultural inputs such as fertrlrzers and seeds be more

- rapldly sent out to the areas demandmg them. Moreover the manufactunng sector

oN

_and commercral servrces will be beneﬁtlve to the efficient drstnbutron of goods As
-~ aresult, the level of economrc actmtres wrll nse tn dlfferent sectors

Promotron of Planned Urban Development 7'

.The Hrgh Pnonty PmJect packages wrll provtde the basrc frame to allow the urban

transport network to meet the demand of future urban development. Intensrve land

Couse. wﬂl be promoted S0 as.to. dlsperse the Clty Center functrons to suburban areas

‘along the Middle ng Road. Also, inter-area connectrons among the strategrc

populatron clusters having dlfferent land uses will be promoted. For example,

residential areas will be’ .connected more closely to industrial areas, to commercial

centers and to various service facilities. The potential suburban development can be’

- accelerated with th planned’ locatlon of subcenters that wrll connect wrth each other

-©

“and’ to the Ctty Center proper In one way, haphazard ‘urban sprawl ‘might be

prevented w:th the provision of a trunk road rietwork ‘which will embody a suitable
drsposrtron of facilities w1_th different - ﬁmctron_s_. As such, the - planned urban
development will be promoted more ﬁ_.motion_al_ly. ) - '

ImproVement of Roadside Enviro'nment

 As traffic efﬁcrency is improved, the total travel drstance wrll be decreased and this

leads to a savings of fuel oil consumptron whrch wrll cause a decrease of air

pollutron Accordmg to rough estlmates 11 mrllron hters of ol (equrvalent to Tsh

s 4 million) mrght be: saved in the year 2000 if both' prolect packages are Jomtly :

' 1mplcmented (Appendix 19.6- shows the caleulatlon procedure and results) The' - N
- saved- ﬁlel volume corresponds to. almost 10% of the fuel consumptlon in the

“without prOJect ‘case. As a’ result, air pollutron could be reduced by 10% Other: _,

. eﬁ"ects of the roadsrde envrronment wﬂl ber -

- Decrease in dust generatron by road pavement S

R Improvement of road space by provrsron ot‘ trees llghtmg and other ancﬂlary.: s
- facilities - : : _

e :;-Provrsmn of safety measures for pedestnan' ; cyc 'ts and resrdents S




19.6 Financing and Budgeta_ry' Arrangements

) DeVelopment Budget and Financing

- Government budget of Tanzania was analyzed for Fiscal Year (FY) 1993/94 to
- FY1996/97 to make sure an actual contribution of foreign assistance to and

financing -sources of development funds.

Table 19.12 summarizes the budget

accounts while Table 19.11 shows the estimated project cost. of the proposed High-

Priority Project packages.

; Table 19.11 Project Cost,_H%gh—'priority Pi'ojeét Packages Proposed

Unit; ‘Tsh. Million

1995

Cost ltem _ 1996 1997 1998 1999 Total
1. Construction 6,110 6430 ° 6940 7,350 7,040 333850 |
2. 'Compensation-- _ 2.3’_7' 189 137 143 - 57 764

Table 19, 12 Govemment Budget, FY 93/94 to FY 96/97

Umt Tsh. million

.Budget Item - FY 93/94

FY 94/95

FY 95/96 FY 96/97
1. Total Expenditure _ 428750 464,550 476334 - 499,174
(1) Recurrent Expenditure - 292,827 331,519 356,141 382,788

(2) Development Expenditure - 135,923 121,929 107,808 103,058

, of which Foreign Funds 111,036 99929 . 87,808 83,058
-Project Loans. 26,436 21,251 17,199 17,763

- Project Grant _ 84,600 78,678 70,609 65,295

2. Sectoral Allocation to Works . 34,609 43460 42,395 43,833
(1) Recurrent Expenditure . . 5671 . 6397 7,059 8,571

R -(2) Development Expenditure 28,938 25961 - 22,951 21,934
..., of which Foreign Funds S 237759 21382 18,789 17,772

(3) RoadFund _ - 1,103 12385 13328

.'____*-(4) Ministetial Allocation to MWCT T 31,444 29,167 26799 . 26,928

-Recurrent = 4310 4,659 5,141 6,242
- -Development : _-27,3'14' 24,508 - 21,658 20,685
of-whic'h'Foreign Funds - 22,7400 20465 17,982 17,010

: Sou.r,pﬁ:

Mxmstry of Fmance December 1993

' 19?‘-21
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- More than 80% of Development Expenditure is financed by external sources

(81.7% in FY 93/94, 82.0% in FY 94/95; 81.4% in FY 95/96 and 80.6% in .-

FY 96/97). In regard to the foreign funding, project grants occupy 76 to 80%
of total amount with the rest being project loans.

- Allocation to the. Works Sector, are around 9% of the Total. Expendnures

while development accounts show a more heavy proportlon of the Works -
Sector.” (In Tanzama the Works Sector includes road development and
‘rehabilitation). The Works Sector réceives a constant ‘21.3% of the total
-amount of Development Expenditures.. - The govemment policy usually calls
for road development.and rehabilitation to. be given first priority as an
mﬁ'astructure provision to stimulate the economlc act1v1ty level.

- From the analysis of . expendlture ﬁgures it is revealed that over 81% of'
" development funds allocated to the Works Sector come from ex.temal SOUFCES.
. Development allocation. to MWCT shows a- slightly higher percentage of -
: forergn fund, which is 82%.  The figures divided by project loans and grants
are not ava;lable however the general tendency in development accounts can
be appl:ed to the Works. Sector and to MWCT allocation. By analogy, in the
Works Sector/MWCT. development financing, almost. 65% is in the form of
_ grant-m-md 15% by pro;ect loans and the remammg 20% by local funds

If the constructnon costs for the proposed ngh-Pnonty PrOJect packages in 1995

 and 1996 (Tsh 6, 110 million and Tsh. 6,430 million) are compared with the MWCT

~ development allocatlon in FY 95/96 and FY 96/97 (Tsh 21,658 million and Tsh.

""_:-20 685 rmlhon) the share of prOJect cost reaches to 28 2% and 31. 1%, respectlvely,

of the total development funds allocated to the Mlmstry Local fundmg (only. a20%

- share as indicated above) probably will not meet the requlrements 'However, a hlgh

proportron of the MWCT - development accounts might be justified due to' the__

urgency of pro;ect 1mplementat10n for improving urban traffic as’ well as by the_
o srgmﬁcance and magnitude of the Dar es Salaam Reglon m the soclo-economtc .

@

s -Development allocatlon 0. MWCT heavrly relzes on extemal sources espectally the - T
":grant-m-ald program “In’ regard to avallablllty of funds and the actual ﬁnancmg'. L
o possrbihty, it is recommended the requlred caprtal mvestment cost be ﬁnanced by o e
* means of a grant-m—ald Thrs ﬁnancmg measure would ensure the eﬁ‘ectual pro;ect ;' g

context

Recomm'e'nded Acﬁo'n and Finan‘cin'g Measures

The prOJect lmplementatlon ‘should- be given- a' “hlgh pnonty” ratmg m the

natlonwrde road development program under MWCT even if the requlred ‘cost

‘might occupy a large part of the development allocatlon to the Mmtstry Tn the |

economic evaluation, the feasrbrhty as well as wablllty have already been proved '_ -

ﬁ'om the v1ewpomt of the natronal economy

1mplementatlon in vrew of the past expenence of road developrnent in the country




Road mainienance expense is not covered by the above discussion, which shall
rather be borne by local funds. Supply measures of the maintenance cost to be
required for the High-Priority Project packages should be secured by strengthening
the existing Road Fund accounts. The taxation system as well as usage of the Fund
should therefore be re-examined.
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CHAPTER 20 CONCLUSION AND RECOMMENDATIONS

The following are the conclusion and recommendations related to the project.

Conclusion:

_ The feasibility study proved that project roads of Packages A and B are technically,

economically and enwronmently feasible having a hlgh economic internal rate of return
of 28. 6% and 35 6% respectwely

Thérefore, the projects should be realized within the earliest possible time, in the
following pi‘iority order taking into consideration the functions of the involved roads,
especially the Middle Ring Road which constitutes the basic frame of urban trunk road
network, and necessary arrangements for land/house acquisitions, resettiement and
compensatl_on for commercial/business proprietors located within the proposed right-

of-way. .

Proposed Roads

Priority

st

-~ 2nd

Widening of Middle Ring Road and New Bagamoyo Road (total

. length of 14.15 km) including:

Widening of Morocco, New Kigogo and Chang’ombe Roads
from 2 to 4 lanes with construction of Missing Link between
New Kigogo and Chang’ombe Road (length of 9.88 km)

Widen'ing of New Bagamoyo Road from Morocco Rd. Junction
up to Mpakani Rd. Junction to 4 lanes (length of 4.27 km)

Widening of Arteﬁal Roads in the City Center and Kilwa and

Uhuru Roads (total length of 13.84 km) including:

Widening of Arterial Roads in the City Center consisting of
Ohio Street, Kivukoni Front, Sokomc Drive, Gerezani and
Bandari Roads (5.98 km)

Wldenmg'of Kilwa Road (3.06 km)

- Widening of Uhuru Road (4.80 km)

L Table 20.1 's.h'o.\#_s the summary‘of' the project features for the above roads.

- 20-1
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It is noted the following major benefits and effects are expected to accrue from the
implementation of the Pro;ect

@)

NO)

(9

Improvement of Traffic Congestion on the Truck Road Network

Due to the high rate of the city’s expansion as well as the recent acute increase of
trafﬁc demand accompanying the economic recovery m Tanz.ama, the traffic flow
on the city roads has greatly increased and caused serious traffic congestion on
the trunk roads whlch have msuﬁiolent traffic capacity due to having only 2
lanes.

The Widening of the Middle Ring Road and other trunck roads from 2 to 4 lanes
will solve chronic traffic congestion on the roads in the city. Also, it will
improve not only the economic and social activities but also the daily life of the
people in the city. '

'Reduction of Traffic Concentration in the City Center

The concentration o_f traffic into the City Center has become worse and worse

- due to shortage of road capacity within the City Center and lack of appropriate

detour route for through traﬁic in the Clty Center.

The. w1demng of the Mlddle ng Road and Arterial Roads in the City Center will

" reduce the heavy concentration of traffic in the City Center by providing a direct

detour  route for the through traffio between the res1dent1al areas and the
mdustnal and port areas.

Basic Frame 'o_f- Urban Development

In JICA’s Study of Dar es Salaam Road Development Plan, high priority project

" roads were planned to provide a basic frame for the urban road network with

suﬂ'ioien't':road spaces for the future traffic demand in the short-term plan. Also,

.-, they are to provide a _ba'sie frarne_for the future urban dev_eloprnent of Dar es

_ _Sa_lalaar_n sub-u__rhan areas and:Ki_gamborﬁ area for the long-term plan.

Imorovement of Public Transoort Serviéés and Non-.rnotoﬁzed Traffic

' .It should be pomted that the majonty of city dwellers are publrc and non-
_motonzed transport users in Dar. es Salaam however there are very few trunk

ol B roads where dedrcated transport lanes for buses and brcycles/carts are provided.



(e)

‘The high priority projects _Will'prbvide sufficient pedestrian walkways and cycle

tracks on both sides as well as to provide suit_able'bus stations for changing
purposes at every important intersection with the radial trunk roads.

Improvement of Roadside Envtronment

_Wlth the steadlly mcreasmg populatron m Dar es Salaam it is pred1cted that

reduction. of the functrona! eﬁicrency of the crty and worsenmg of the urban

_envrronment resultmg from trafﬁc congestron wﬂl be aggravated unless the

present social mfrastructure is 1mproved

The 1mplementatron of the htgh pnonty pro_|ect wrll brmg many beneficial

'changes for the socrety economy and envrronment as descnbed below '

Ehmmatron of Flood Hazard

Overflow of water on the roads to mclude ﬂoodmg has been observed in

 many places in Dar es Salaam due to damaged road surfaces and insufficient |

dramage condltrons Thts ﬂoodtng w1ll be ehmmated by 1mprovement of the

1mplementatron _ o
Establlshment of Mrtrgatron Measures for Resettlement :

Wrdemng of the priority roads wdl requrre the acqursrtlon of approxrmately

600 buildings along the roads frontage )

-It is concluded that the mltrgatlon measures should mclude approprrate
compensatron for resettlement securing places for. persons to move to, and .

to settle various problems assocrated with the resettlement

Preventlon of All’ Pollutlon L

: Unless the present road . condmons are nnproved the air’ pollutron wﬂl

become much worse due to an mcrease of the trafﬁc congestlon

It is ‘concluded that the air pollutron can probably be’ reduced to the level of - |

““the international envrronmental preservatlon target smce the PrOJect wrllI
. reduce the trafﬁc congestlon on, the roads ' '

_ Improvement of Roadsrde Areas and Reductlon of Traﬁic Accldents

It is ccncluded that the roadsrde envtronment wrll be lmproved by the' :

. _pmwsron of tree ltghtmg and othcr anc:llary facrlmes under the' k .
i 1mplementatlon of the Pro;ect for the confonmty of pedestnans and nearby ©
resrdents Furthermore trafﬁc accrdents wrll be reduced by the provrsron of -

:safety measures proposed for dnvers pedestnans cychsts and restdents =




20.2 Recommendations

~ In order to materialize the projects, the Study Team recommends MWCT to take the
following actions:

)]

@

Fmancmg Measures Required

‘Since the prOJect 1mplementat10n will greatly enhance the urban traffic in and

around Dar es Salaam, financing measures for capltal investment are
recommended to be obtained by means of foreign aid from the viewpoint of the
government budgetary situation and the past experience of road improvement in
Dar es Salaam. '

It is also recommended that supply measures of the required maintenance cost for
the Project should be secured by strengthening of the existing Road Fund

account.

'Al'ic_)'catio'n of Local Budget for Acquiring Land/House

Tt is recommended to allocate the necessary amount of local funds for acquiring

the lands and houses which might be necessary for implementation of the Project.

Lahd and house acqlii_sitio_n- shoﬂ_ld be conducted according to the project

‘implementation schedule as follows:

Year : Schedule of Land/House Acquisition

st year (1995) Acqumng land and houses located at the Mpakam Road
: ' - intersection on New Bagamoyo Road: '

. 2nd year (1996) Acqmsmon/re]ocatlon of land and houses within the ROW
- a]ong Middle Ring Road.

3rd yéal" (1997) Acqunsxtlon/relocanon of land and houses within the ROW
.. along the Arterial Roads in the City Center and Uhulu
Road '

4th .year (1998) Acqulsltlon/relocatlon of land and houses w1thm the ROW
S -along Kllwa Road - :

' Furthermore it is recommended that the land reqmred for the road development

o should be: controllcd by the govemment until the actual development takes place.

©

Forming a Suitable Resettlement Plan

' Reséttiement of the residents and workers along the project roads will be
- required before the implementation of the projects is started.

205
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In order to prevent social, economic and environmental. impacts. of the -
resettlement on the residents, it is recommended that a suitable resettlement plan
should be established paying due attention to the following items: -

- Funding the resettlement compensation
- Securing places to move the person to be resettled
- Ensuring the living standards in the places to move into

'~ Holding dlscussmns W!th the residents to be resettled to reach a mutual

COﬂSeTlt

_Improvement of S,t_o_rm _Drainage Syste_m_ oo

Although storm water drainage system is provided, two' areas along _Kijitonyam_a

. River and Gerezani Creak become inundated due to insufficient capacity of the

. existing channel and low land ly_ing_n'e_ar the se'a‘l_eveh respectively. -

©)

©

On the other hand, the proposed improvement measures for these two inundated
areas in tefms of construction cost, construction period, etc. are too large to

_include as a part of the road construction project.

Therefore, it is recommended that the two inundated areas be incorporated intoa’

river 1mprovement or storm drainage improvement project that shouid be

‘implemented in parallel w1th the road constructlon

Regul_a_tions for River Basin Land—use_ .

) Slnce houses are bemg randomly bunlt m the rlver basms 1t is, recommended to...

establish proper land-use regu!atrons for nver basm and to proper]y maintain the:
storm water dramage system for thern

_ Es_ta_blishment of Comprehensiire Leg'islation "for' A1r P.ollut.ion PreVention

It is predtcted that air pollutron wrll worsen in Dar es Salaam motor vehloles and

_ by factones due to acceleratmg mdustnahzatton -

It is therefore recommended to establlsh natnonal leglslatnon mcludmg air

pollutlon cuntrol law and pertodlc motor velucle mspectlon system as soon as
' -poss:ble e : '




M

-®

Confirmation of Actual Location of Proposed Bus Service Facilities

As the proposed roads are now being utilized for major bus service routes,
improvement of bus service facilities has been proposed as one of the
components of the High Priority Projects.

It is recommended that the actual location of the proposed bus stops, bus bays

~ and bus stations be determined in accordance with the following criteria, after

holding discussions with the agencies concerned:

(i)  The location of bus bays should avoid, as much as possible, places where
the stopping and starting movements of buses are likely to be interfered -
with by vehicles from other roads.

(i) The bus stops, bays and stations shall be close to the pedestrian crossing
facilities.

(i) The bus stops, bays and stations shall be placed where sufficient spaces
are available within the given ROW.

Development of DRIMP Office as On-the-Job Training Center

Road maintenance contract has been introduced in line with the MWCT’s policy
for using the private sector to maximize the efficiency of maintenance work in

~ terms of cost, quality and progress. The full extent of contract maintenance,
“however, will need sufficient transition period due to the lack of resources and

maintenance experience of local contractors.

In this régard, the Study Team recommends to develop the Office of DRIMP
(Des es Salaam Road Improvement and Maintenance Project) located in ilala
Garden as a maintenance training center for urban roads. The purpose of this

~ will be to provide on-the-job training for the staff of MWCT, DCC and private
~ contractors, not only to meet the above-mentioned requirements of MWCT’s
policy but also to encourage maintenance on a contract basis.

Cw-7
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