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 IMPORTANT NOTICE AND DISCLAIMER  

¢Ƙƛǎ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ wŜǇƻǊǘ όǘƘŜ ϦwŜǇƻǊǘϦύ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ /ƻƴǘǊŀŎǘƛƴƎ !ǳǘƘƻǊƛǘȅ ό¢!bwh!5{ύ ǘƻ 

.ƛŘŘŜǊǎ ǎƻƭŜƭȅ ŦƻǊ ǊŜŦŜǊŜƴŎŜ ǇǳǊǇƻǎŜǎ ƛƴ ǘƘŜ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ǘƘŜƛǊ tǊƻǇƻǎŀƭǎ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ 

wŜǉǳŜǎǘ ŦƻǊ tǊƻǇƻǎŀƭǎ όwCtύ ŦƻǊ [ƻǘ н ό/ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻΣ упΦф ƪƳύ ƻŦ ǘƘŜ YƛōŀƘŀ ς aƻǊƻƎƻǊƻ 

9ȄǇǊŜǎǎǿŀȅ ttt tǊƻƧŜŎǘΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƛƴƎ !ǳǘƘƻǊƛǘȅ ŀŎŎŜǇǘǎ ƴƻ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ŦƻǊ ǘƘŜ ŀŎŎǳǊŀŎȅΣ ŎƻƳǇƭŜǘŜƴŜǎǎΣ ƻǊ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ 

ŎƻƴǘŜƴǘǎ ƻŦ ǘƘƛǎ wŜǇƻǊǘΦ .ƛŘŘŜǊǎ ǎƘŀƭƭ ǳǎŜ ǘƘƛǎ wŜǇƻǊǘ ŦƻǊ ǊŜŦŜǊŜƴŎŜ ǇǳǊǇƻǎŜǎ ƻƴƭȅ ŀƴŘ ǎƘŀƭƭ ƛƴŘŜǇŜƴŘŜƴǘƭȅ 

ǾŜǊƛŦȅ ǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴΦ 

¢ƘŜ /ƻƴǘǊŀŎǘƛƴƎ !ǳǘƘƻǊƛǘȅΣ ƛǘǎ ŜƳǇƭƻȅŜŜǎΣ ŀŘǾƛǎƻǊǎΣ ŀƴŘ ŀƎŜƴǘǎ ǎƘŀƭƭ ƴƻǘ ōŜ ƭƛŀōƭŜ ŦƻǊ ŀƴȅ ƭƻǎǎΣ ŘŀƳŀƎŜΣ 

ŎƻǎǘΣ ƻǊ ŜȄǇŜƴǎŜ ŀǊƛǎƛƴƎ ŦǊƻƳ ƻǊ ƛƴ ŎƻƴƴŜŎǘƛƻƴ ǿƛǘƘ ǘƘŜ ǳǎŜ ƻŦ ƻǊ ǊŜƭƛŀƴŎŜ ƻƴ ǘƘƛǎ wŜǇƻǊǘ ƻǊ ŀƴȅ 

ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƴǘŀƛƴŜŘ ǘƘŜǊŜƛƴΣ ǿƘŜǘƘŜǊ ŀǊƛǎƛƴƎ ƛƴ ŎƻƴǘǊŀŎǘΣ ǘƻǊǘΣ ƻǊ ƻǘƘŜǊǿƛǎŜΦ 

9ŀŎƘ .ƛŘŘŜǊ Ƴǳǎǘ ŎƻƴŘǳŎǘ ƛǘǎ ƻǿƴ ƛƴŘŜǇŜƴŘŜƴǘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎΣ ŘǳŜ ŘƛƭƛƎŜƴŎŜΣ ǎǳǊǾŜȅǎΣ ǎǘǳŘƛŜǎΣ ŀƴŘ 

ŀƴŀƭȅǎŜǎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŀƭƭ ƳŀǘǘŜǊǎ ǊŜƭŜǾŀƴǘ ǘƻ ǘƘŜ tǊƻƧŜŎǘ ŀƴŘ ƛǘǎ tǊƻǇƻǎŀƭΦ ¢ƘŜ .ƛŘŘŜǊ ǎƘŀƭƭ ōŜ ǎƻƭŜƭȅ 

ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǾŜǊƛŦȅƛƴƎ ǘƘŜ ŀŎŎǳǊŀŎȅΣ ŀŘŜǉǳŀŎȅΣ ŀƴŘ ŎƻƳǇƭŜǘŜƴŜǎǎ ƻŦ ŀƭƭ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘƛǎ wŜǇƻǊǘ 

ōŜŦƻǊŜ ǊŜƭȅƛƴƎ ǳǇƻƴ ƛǘΦ 

¢Ƙƛǎ wŜǇƻǊǘ ŘƻŜǎ ƴƻǘ ŦƻǊƳ ǇŀǊǘ ƻŦ ǘƘŜ wCt ƻǊ ǘƘŜ ttt !ƎǊŜŜƳŜƴǘΦ Lƴ ǘƘŜ ŜǾŜƴǘ ƻŦ ŀƴȅ ƛƴŎƻƴǎƛǎǘŜƴŎȅ 

ōŜǘǿŜŜƴ ǘƘƛǎ wŜǇƻǊǘ ŀƴŘ ǘƘŜ wCt ŘƻŎǳƳŜƴǘǎ όƛƴŎƭǳŘƛƴƎ ǘƘŜ 5ǊŀŦǘ ttt !ƎǊŜŜƳŜƴǘ ŀƴŘ ƛǘǎ {ŎƘŜŘǳƭŜǎ ŀƴŘ 

!ƴƴŜȄǳǊŜǎύΣ ǘƘŜ wCt ŘƻŎǳƳŜƴǘǎ ǎƘŀƭƭ ǇǊŜǾŀƛƭΦ 

.ƛŘŘŜǊǎ ŀǊŜ ŀŘǾƛǎŜŘ ƛƴ ǇŀǊǘƛŎǳƭŀǊ ǘƻ ƴƻǘŜ ǘƘŀǘΥ όŀύ ǘƘŜ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘǎ ƛƴ ǘƘƛǎ wŜǇƻǊǘ ŀǊŜ ōŀǎŜŘ 

ƻƴ ŀ ǊƻŀŘ ƴŜǘǿƻǊƪ ǇƭŀƴƴƛƴƎ ǎŎŜƴŀǊƛƻ ǘƘŀǘ ƛƴŎƭǳŘŜǎ [ƻǘ о όaƻǊƻƎƻǊƻς5ƻŘƻƳŀ 9ȄǇǊŜǎǎǿŀȅύ ŀǎ ŀ ƴŜǘǿƻǊƪ 

ǇƭŀƴƴƛƴƎ ŀǎǎǳƳǇǘƛƻƴ ƻƴƭȅΤ όōύ ǘƘŜ ƛƴŎƭǳǎƛƻƴ ƻŦ [ƻǘ о ƛƴ ǘƘŜ ǘǊŀŦŦƛŎ ƳƻŘŜƭ ŘƻŜǎ ƴƻǘ ŎƻƴǎǘƛǘǳǘŜ ŀ 

ŎƻƳƳƛǘƳŜƴǘ ōȅ ǘƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ ¢ŀƴȊŀƴƛŀ ǘƻ ǇǊƻŎŜŜŘ ǿƛǘƘ [ƻǘ оΤ ŀƴŘ όŎύ .ƛŘŘŜǊǎ Ƴǳǎǘ ǎŀǘƛǎŦȅ 

ǘƘŜƳǎŜƭǾŜǎ ŀǎ ǘƻ ǘƘŜ ǊƻōǳǎǘƴŜǎǎ ƻŦ ǘƘŜ ǘǊŀŦŦƛŎ ŀƴŘ ǊŜǾŜƴǳŜ ŀǎǎǳƳǇǘƛƻƴǎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘƘŜƛǊ ƻǿƴ 

ŦƛƴŀƴŎƛŀƭ ƳƻŘŜƭƭƛƴƎΦ 
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1. DOCUMENT OVERVIEW 

1.1 Purpose 

This document is an internal Transaction Advisor (TA) review summary of the Final Feasibility Study 
Report for Lot 2 (Chalinze ς Morogoro, 84.9 km) of the KibahaςMorogoro Expressway PPP Project. It 
is prepared by the TA team for internal quality assurance prior to the issuance of the Request for 
Qualification (RFQ) for Lot 2. 

 

NOTE: This Feasibility Study Report is provided by the Contracting Authority to Bidders solely 
for reference purposes in the preparation of their Proposals. The Contracting Authority 
accepts no responsibility for the accuracy or completeness of the contents of this Report. 
Bidders shall use this Report for reference purposes only and shall independently verify the 
accuracy of all information contained herein. 

 

2. PROJECT OVERVIEW 

2.1 Project Description 

Lot 2 forms the rear section of the KibahaςMorogoro Expressway, connecting Chalinze to Morogoro 
Municipal. The project is to be procured as a greenfield DBFOMT (Design, Build, Finance, Operate, 
Maintain and Transfer) PPP concession of approximately 30 years (including construction period). On 
expiry of the concession, the asset shall be transferred to the Government of the United Republic of 
Tanzania. 

The project road runs parallel to the existing Morogoro Road (T1) on the north side, commencing at 
the Chalinze Interchange (connection point with Lot 1) and terminating at the Morogoro Interchange, 
connecting to the T3 road north of Morogoro. 

2.2 Key Technical Parameters 

tǊƻƧŜŎǘ {ŜŎǘƛƻƴ /ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ ό[ƻǘ нύ 

¢ƻǘŀƭ [ŜƴƎǘƘ упΦф ƪƳ 

/ŀǊǊƛŀƎŜǿŀȅ пπƭŀƴŜ Řǳŀƭ ŎŀǊǊƛŀƎŜǿŀȅ όн ƭŀƴŜǎ ŜŀŎƘ ŘƛǊŜŎǘƛƻƴύ 

5ŜǎƛƎƴ {ǇŜŜŘ мнл ƪƳκƘ 

LƴǘŜǊŎƘŀƴƎŜǎ о ƴƻǎΦ τ .ǿŀǿŀƴƛ L/Σ YƛƴƎƻƭǿƛǊŀ L/Σ aƻǊƻƎƻǊƻ L/ 

.ǊƛŘƎŜǎ мо ƴƻǎΦ όǘƻǘŀƭ умр Ƴύ 

±ŜƘƛŎǳƭŀǊ hǾŜǊǇŀǎǎŜǎ ф ƴƻǎΦ όǘƻǘŀƭ рмр Ƴύ 

±ŜƘƛŎǳƭŀǊ ¦ƴŘŜǊǇŀǎǎŜǎ по ƴƻǎΦ ōƻȄ ŎǳƭǾŜǊǘ όǘƻǘŀƭ мΣснр Ƴύ 

¢ƻƭƭ {ǘŀǘƛƻƴǎ 
п ƴƻǎΦ τ м aŀƛƴ ό/ƘŀƭƛƴȊŜύ Ҍ о L/ {ǘŀǘƛƻƴǎΤ /ƭƻǎŜŘ ¢ƻƭƭ 

{ȅǎǘŜƳ ό/¢{ύ 

wŜǎǘ !ǊŜŀǎ н ƴƻǎΦ 
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tŀǾŜƳŜƴǘ ¢ȅǇŜ W¦/t /ƻƴŎǊŜǘŜ {ƭŀō τ нтл ƳƳ κ пл atŀ 

/ƻƴŎŜǎǎƛƻƴ tŜǊƛƻŘ ол ȅŜŀǊǎ όƛƴŎƭΦ ŎƻƴǎǘǊǳŎǘƛƻƴύ 

ttt {ǘǊǳŎǘǳǊŜ 5.Cha¢ τ !Ǿŀƛƭŀōƛƭƛǘȅ tŀȅƳŜƴǘ aŜŎƘŀƴƛǎƳ 

 

2.3 Feasibility Study Background 

A pre-feasibility study for the Lot 2 section was conducted by TECU (TANROADS Engineering and 
Consulting Unit). The TA conducted a comprehensive verification and update of the TECU pre-
feasibility data and prepared a full Feasibility Study covering technical, economic, commercial, 
financial, environmental, social, legal, and institutional assessments using HDM-4 v2.11 for economic 
analysis. The Final FS Report was approved by the PPP Steering Committee (PPPSC) on 20 August 
2025. 

<Figure 1-1: Location map of Kibaha-Chalinze-Morogoro expressway> 

 

 

<Figure 1-2: Location map of Interchanges> 
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<Figure 1-3: Features of Bwawani Interchange> 

 

<Figure 1-4: Features of Kingolwira Interchange> 

 

<Figure 1-5: Features of Morogoro Interchange> 
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2.4 Project Location 

2.4.1 Geographical Location 

The Kibaha ς Mlandizi ς Chalinze - Morogoro expressway (205km) will form part of the TANZAM 
highway. The Lot 1 of the expressway starts from Kibaha District (TAMCO Area) in Coast region, 
traverses through Chalinze and Lot 2 is from Chalinze to Morogoro Municipal. 

Lot 2 (Chalinze - Morogoro) of this project includes two spur roads that connects Kingorwila and 
Bwawani township. Lot 2 of the project starting point is at Chalinze right after traversing the existing 
T2 road and runs parallel to the existing Morogoro road on the North side. At Morogoro, the project 
road intersects with the T3 road at the north of Morogoro. It connects with the T3 road via the 
Morogoro Interchange, marking the end of the expressway. 

 
<Figure 2-1 Starting Point at Chalinze> 

 

<Figure 2-2 Point of connection with the existing road in Kingolwira and Buwawani> 
 

<Figure 2-3 End Point at T3 road (North of Morogoro)> 
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2.4.2 Site Suitability and Geographical location 

The road project site is selected by considering its suitability in Topography, Drainage, Climates and 
Socio-Economic Condition. The road will be constructed along hilly and rolling terrain in coast belt 
rises from 180m to 625m and is dominated by sandy loam and clay which is advantageous in 
optimization of the design in the context of drainage, road geometry etc. The lowland areas contain 
rivers that discharge their water to the Indian Ocean. 

The project route is parallel to the existing Morogoro road which is also advantageous due to existence 
of source of materials such as gravel, sand, aggregates and water from nearby borrow pits and 
quarries which were used during construction of the existing Morogoro road. Also, the proposed site 
is easily accessible through the existing Morogoro road as it will enable haulage of construction 
materials such as cement, reinforcement and equipment that are purchased from DSM and/or 
imported outside the country. On the other hand, the existence of health centres and referral hospital 
is another advantages to private investor in this project. The project is near to DSM city where labour 
force is abundant, therefore the private investor may not use more effort during mobilization of staff. 
All these are additional advantages to the prospective investors who may wish to develop this project 
under PPP arrangements. 

The Project road for Lot-2 is within a part of Pwani and Morogoro regions. 

<Figure 2- 4 Location of Project road in Pwani and Morogoro region> 
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 General Status of the Project Location of Pwani Region 

· Topology and Drainage 

Pwani region is on the eastern part of Tanzania mainland and a large part of the region is situated 
along the Indian Ocean coastal belt. It shares boarders with Tanga region in the north, Morogoro in the 
West, Dar es Salam region in the South east and Lindi in the South. Pwani region is near Dar es Salam 
city. As such, it is accessible to markets of any product. 

The region is dominated by the coastal belt which rises from 0 to 100m above the sea level. These 
areas are covered by sand and loam soils and heavy clay waterlogged soils suitable for paddy 
production. 

The Highland plateau in coast belt rises from 100m to 480 m and is dominated by sandy loam and clay 
which are suitable for vegetables and pulses cultivation. 

The Lowland areas concern the bank of the rivers that discharge their water in the Indian Ocean. 

The drainage system in Pwani region is based on rivers constituting the Rufiji River largely in Rufiji 
district, Wami River in Bagamoyo district, and Ruvu River in Kibaha and Bagamoyo districts. These 
rivers are used either for agricultural purposes or as source of fishing industry. 

· Climate 

The Pwani Region experiences three distinct seasons; dry season extending between May and October 
and two rainy seasons. The heavy rainfall covers 120 days between March and June every year. The 
light rainfall is received for 60 days and common from October to December each year. However, the 
light rainfall is very unreliable. The annual rainfall ranges from 700mm to 800mm. 

High temperatures occur during December and low temperatures occur during the month of July. 
According to meteorological statistics the average temperature for the area is about 28 deg Celsius. 

· Regional Administrative Set-up 

The region is composed of 9 district/council split into 133 wards. 

<Table 2-4: Administrative Units in Coast Region> 
 

District/Council Wards 

Bagamoyo District 11 

Chalinze District 15 

Kibaha District 14 

Kibaha Town 14 

Kisarawe District 17 

Mkuranga District 25 

Rufiji District 13 

Mafia District 8 

Kibiti District 16 

Total 133 

(Source: National Bureau Statistics Tanzania, 2022) 

The region covers a surface of 33,539 km2 composed of 96.6% of land area and 3.4% of water surface. 
The region area represents 3.4% of Tanzania mainland area. 
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· Population Distribution 

The population census of 2022 reveals that coast region population had a total population of 
2,024,947 inhabitants in which men are 998,616 and women are 1,026,331 with an average annual 
growth of 6.1% distributed between the different districts as can be seen in the table below. The 
census results show that Mkuranga district is the most populated district with 533,033 persons 
followed by Chalinze district 316,759. The same distribution trend is observed on the projection of 
the population over the years. As can be observed in the table below, Mkuranga and Chalinze are 
more populous while Mafia is the least populated. 

<Table 2-5: Pwani Region Population Distribution> 
 

Population (Number) 
District Sex Ratio 
Both Sexes Male Female 

Bagamoyo District 205,478 101,827 103,651 98 

Chalinze District 316,759 158,087 158,672 100 

Kibaha District 123,367 61,220 62,147 99 

Kibaha Town 265,360 127,155 138,205 92 

Kisarawe District 159,226 79,892 79,334 101 

Mkuranga District 533,033 257,483 257,550 93 

Rufiji District 159,906 82,325 77,581 106 

Mafia District 66,180 33,220 32,960 101 

Kibiti District 195,638 97,407 98,231 99 

Pwani Region 2,024,947 998,616 1,026,331 97 

(Source: Tanzania Bureau of Statistics 2022) 

 
 Economic and Land Use Pattern 

The economy of Coast region is predominantly based on subsistence agriculture and fishing. In the 
absence of large scale farming, agriculture which covers 80% of the activities of the region is managed 
by smallholders. They involve more on food crops such as paddy, cassava, and vegetables than in cash 
crops. Cashew nuts, pineapples, mangoes and other crops are cultivated as sources of income. 
Livestock contributes significantly to the economy of the region. Improved cattle are source of income 
particularly in Kibaha. Besides Livestock, forestry products constitute important source of revenue with 
timber exploited in Rufiji. Fishing industry which is performed in Mafia, Bagamoyo and Mkuranga is 
key element on the regional economy. Mining at Bagamoyo, at a small scale supplements the regional 
economy. 

Fertile land used for agriculture activities is only a small proportion of the region. The arable land 
available in the region is not fully used, only 519,230ha in 1,933,224ha representing 26% of the total 
arable land is cultivated. 

The Pwani region is an area favourable for agricultural activities with undeveloped land. From the total 
arable land, only 19.1% is used to cultivate crops. 

Livestock activities in the Pwani region are not well developed. It is limited to traditional zebu 
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cattle husbandry and breed which do not produce value of milk. Return on livestock is low due to lack 
of essential infrastructure. Nevertheless grazing areas, dips, veterinary centres, crushers, hide and 
skin sheds, and abattoirs are distributed throughout different districts. Cattle and goats are largely in 
Bagamoyo and Rufiji districts which host more than 50% of ǘƘŜ ǊŜƎƛƻƴΩǎ ƭƛǾŜǎǘock population excluding 
the poultry. 

Pwani region is among the regions possessing attractive natural resources in the country. The region 
has 49 forest reserves out of which 10 are in Bagamoyo and 24 in Rufiji equivalent to 69% of the total 
regions forests. Kibaha and Bagamoyo have more land covered by forests with 99,000ha and 
57,374ha respectively. 

 
 General Status of the Project Location of Morogoro Region 

· Topology Location 

The region is located in the Mid ς Eastern part of Tanzania mainland and it lies between latitudes 5° 
руΩ ŀƴŘ млΩ south of the equator and between longitude 35° нрΩ ŀƴŘ 38° олΩ 9ŀǎǘ DǊŜŜƴǿƛŎƘΦ Lǘ ƛǎ 
bordered by seven other Regions. 

To the north Morogoro region shares boarders with Arusha and Tanga regions. To the east and 
southeast, it shares boarders with Ruvuma and Lindi regions respectively. To the west and southwest, 
it shares borders with Dodoma and Iringa regions respectively 

· Climate and Topography 

Morogoro Region experiences climate of moderate temperature and rainfall. The average annual 
temperatures vary between 180oC to 300 oC in lowlands. The Region experiences moderate 
temperature of around 250 oC almost throughout the year. The warm season normally runs from July 
to September. 

Generally, the Region experiences a bi-modal rainfall pattern with long rains between March and May 
and short rains between November to January. The average annual rainfall varies between 600mm 
and 1800mm. However, the average annual rainfall varies from year to year and between ecological 
zones. Moreover, the mountainous 5 topographical nature of the Region affects the patterns of the 
rainfall. The eastern parts of Uluguru Mountains receive very high rainfall to 2,850mm annually while 
the leeward sides of these mountains are generally dry receiving rains of less than 600mm per annum. 

The areas experiencing least rains include Gairo and Mamboya divisions in the North of Kilosa District 
ŀƴŘ bƎŜǊŜƴƎŜǊŜ ŘƛǾƛǎƛƻƴ ƛƴ aƻǊƻƎƻǊƻ ǊǳǊŀƭ ŘƛǎǘǊƛŎǘΦ !ƭǎƻΣ ǘƘŜ wŜƎƛƻƴΩǎ ŎƭƛƳŀǘŜ Ŝspecially that of Ulanga 
and Kilombero Districts in the southern parts is greatly influenced by Mahenge and Udzungwa 
mountain ranges which have high altitude and harbor dense forest reserves. 

· Soil and Drainage System 

Soils in the region vary according to topographical and ecological zones. In the mountainous and hilly 
areas the common type of soils found are mainly oxisols which are generally low in nitrogen and 
phosphorus. Valley and low lands are generally characterized by alluvial soils which are fertile in 
nature. Sandy and clay soils are common in woodlands and grasslands. Soil condition in the region 
favors production of various crops like maize, paddy, beans, cassava, species, sweet and Irish potatoes, 
amaranths, vegetables, sugarcane, simsim, cocoa, cotton, cashew nuts, etc. 
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There are about 143 rivers. Several rivers and tributaries originating from the mountains cut across 
aƻǊƻƎƻǊƻ wŜƎƛƻƴΦ ¢ƘŜ wŜƎƛƻƴΩǎ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳ ƛǎ ŦƻǊƳŜŘ ōȅ Ƴŀƴȅ ǊƛǾŜǊǎ ǘƘŀǘ Ŧƭƻǿ ŦǊƻƳ highlands 
to lowlands in the valleys. The major rivers among others include Kilombero, Ruaha, Wami, Luwegu, 
Ruvu, Ngerengere, Mkata, Mkondoa and Mkindo. 

· Regional Administrative Set-up 

Morogoro region is divided into seven administrative districts, which are further divided into wards 
and villages. 

<Table 2-6: Administrative Units in Morogoro Region> 
 

District No. of Division No. of Wards No. of Villages 

Morogoro Municipal 1 29 0 

Ifakara Township 1 19 48 

Kilombero 6 31 149 

Kilosa 7 40 138 

Malinyi 3 10 33 

Mlimba 4 16 62 

Mvomero 4 30 130 

Ulanga 4 21 59 

Gairo 2 18 50 

Total 32 214 669 

(Source: Compiled Data from Councils 2021) 

· Land Use Pattern 

Morogoro region has a total area of 4,623,005 ha which is equivalent to 4.9% of the total area of 
Tanzania Mainland (94,278,400 ha). Most of the total land area, 1,772,597 ha (38.3 percent) is arable 
land used for crop cultivation followed by area used for grazing which occupied an area of 371,537 
ha (8.0 percent) and area covered by ŦƻǊŜǎǘ ǿŀǎ оолΣнтт όтΦм ǇŜǊŎŜƴǘύ ƻŦ ǘƘŜ ǘƻǘŀƭ ǊŜƎƛƻƴΩǎ ŀǊŜŀΦ ¢ƘŜ 
remaining 2,140,625 ha (46.3 percent of total area) is both covered by water bodies and used for 
settlement purposes 

<Table 2-7: Land Use Pattern in Morogoro Region> 
 

District 
Total Land 
Area (Ha) 

Arable (Ha) Gazing (Ha) Forest (Ha) 
Game 
Reserve (Ha) 

Morogoro Municipal 53,135 11,844 291 - - 

Ifakara Township 118,471 61,597 7,998 22,889 - 

Kilombero 506,750 265,147 36,443 126,630 - 
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District 
Total Land 
Area (Ha) 

Arable (Ha) Gazing (Ha) Forest (Ha) 
Game 
Reserve (Ha) 

Kilosa 1,239,370 536,590 261,203 0 - 

Malinyi 997,990 105,218 20,845 27,993 - 

Mlimba 458,800 383,884 3,474 21,029 - 

Mvomero 732,500 199,760 0 127,820 - 

Ulanga 330,859 97,476 0 3,828 7,970 

Gairo 185,130 111,080 41,283 88 - 

Total 4,623,005 1,772,597 371,537 330,277 7,970 

(Source: Compiled Data from Councils 2021) 

· Population Distribution 

The 2012 Population and Housing Census shows the total population of Morogoro region in 2012 was 
about 2.2 million. Out of that, 71.3 percent (1.5 million) were residing in rural areas and 28.7 percent 
(0.6 million) resided in urban areas. Also the Census results and 2020 population projection shows 
that population growth rate of Morogoro region from 2012 to 2020 was 3.0 percent. In rural areas, 
the population growth rate was 2.1 percent while in urban areas the population growth rate was 2.9 
percent. At district level, Kilosa DC is the most populated council in the region with a population of 
438,175 persons in 2012 and 538,755 persons (2020 population projections) followed by Morogoro 
MC with population of 315,866 in 2012 and 394,528 persons (2020 population projections ). The least 
population of persons was observed in Malinyi DC and Ulanga DC both with 114,202 and 151,001 
persons respectively in 2012. Their population increased to 142,753 and 188,751 persons in 2020 
population projections. Favorable agricultural and livestock keeping opportunities in the region 
appears to be main drivers of this change, as population increased with more people migrating from 
different places to seek opportunities. 

<Table 2-8: aƻǊƻƎƻǊƻ wŜƎƛƻƴΩǎ Population Distribution> 
 

Population (Number) 
District Sex Ratio 
Both Sexes Male Female 

Kilosa District 617,032 308,204 308,828 100 

Morogoro District 387,736 192,252 195,484 98 

Morogoro Municipal 471,409 226,817 244,592 93 

Mimba District 292,536 146,947 145,589 101 

Ifakara Town 290,424 141,023 149,401 94 

Ulanga District 232,895 116,441 116,454 100 

Malinyi District 225,126 111,842 113,284 99 

Mvomero District 421,741 210,834 210,907 100 

Gairo District 258,205 125,509 132,696 95 

Morogoro Region 3,197,104 1,579,869 1,617,235 98 

(Source: Tanzania Bureau of Statistics 2022) 
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2.5 Objective and Expected Output and Outcome 

2.5.1 Objectives of the Project 

 Improving the level of service 

· Congestion reduction 

The current Kibaha - Morogoro section of the existing road (A7) is a single carriageway and passes 
through major towns which results in high congestion and low traffic flow. This project will focus on 
examining how congestion on this highway can be reduced. Some of the options which will be 
examined to reduce this congestion include analysing the impact of developing a dual carriageway 
and the possibility of by-passing major towns. 

· Improved quality of the road in terms of potholes reduction and smoother road 

The development and operation of the project will be undertaken by a private sector operator, who will 
maintain and rehabilitate the road during the concession period of the PPP. This will ensure that the 
condition of the road is maintained, resulting in several benefits for its users including: reduced vehicle 
damage and as a result reduced vehicle maintenance cost; reduced accidents caused by potholes and 
other road damage. 

 Improving the connectivity 

· Domestic 

This project will improve connectivity within the country which will result in several benefits including 
increased domestic tourism due to less travel time; improved trade by reducing delivery times and 
increased accessibility to the DSM port. 

· International 

The improved connectivity will further improve trade between the land locked countries (Rwanda, 
Uganda, Zambia, Malawi, Burundi, Zimbabwe and South Sudan) and the international market, which 
will ease their access to both imports and exports. 

 Reduced travel time 

Less travel time will lead to increased productivity by the users of the road. This will result in reduction 
of direct and indirect costs as a result of congestion and time wastage on the roads. Reduced delivery 
and travel times will also enable business to provide better value and services to its customers. More 
businesses will also open up along the coast due to ease of access to the rest of the country. 

 

2.5.2 Expected Outcome 

From a short-term perspective, the expected outcome of this project is to reduce traffic congestion 
from Kibaha to Morogoro through the implementation of a four-lane dual carriageway toll 
expressway (205 km), and promote socio-economic development by ensuring road safety as well as 
vehicle operating costs. 

In addition, considering from a long-term perspective, if the project road is extended to neighboring 
countries via Dodoma in the future, the project road will become the central axis of the national 
logistics flow, and Tanzania will become a central country in the East African logistics industry. From 
this point of view, it is important to establish a systematic 
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implementation plan by establishing an expressway master plan covering the entire of Tanzania to 
select project priorities and analyse the adequacy of financial options. 

2.5.3 Expected outputs of the Project 

The expected outputs of the project will include a modern 4 lanes dual carriageway toll Expressway 
with a driving speed of 120km/hr, modern rest areas at intermediate locations along the route, road 
service level that meets international standards, interchanges and e-tolling system at entry and exist 
points. 

2.5.4 Beneficiaries 

Beneficiaries of the Kibaha ς Chalinze ς Morogoro Toll Expressway include but not limited to the 
following: - 

· Private party will earn return on investment and improve investment profile. 

· Road User will save travel time, reduce vehicles operating costs, will have alternative 
route, improve safety and health, and improve access to social services and increasing 
business profit. 

· Government will improve road services, reduce congestion, increase government asset, 
increase revenue, employment, innovation, poverty reduction, improved productivity 
and promote economic developments of the nation. 

· General public benefit from reduced logistic cost, improved access to social services, 
employment and improved social economic activities. 

· Project workers will benefit from employment, training, remuneration and knowledge 
transfer. 

· The project will increase land value and give an impetus to the real-estate sector in the 
surrounding areas. 

· The project will reduce congestion and improve access to neighboring countries of 
Kenya, Uganda, Rwanda, Burundi, DRC Congo, Zambia and Malawi hence promoting 
investment and trade. 

The project will be constructed in the new alignment where community have properties and 
undertaking economic activities. Therefore, implementation of the project is likely to affect economic 
activities and properties owned by the community surrounding the project corridor and ecosystem. 

2.6 Identification of Needs 

The domestic transportation industry in Tanzania grew 1.7 times in 5 years, from USD 2.8 billion in 
2014 to USD 3.8 billion in 2018. Regarding the mode of transportation, roads play an important 
role in logistics transportation based on the statistics that 90% of passengers and 75% of cargo are 
transported by road among all modes of transport. 

In 2019, the volume of cargo transported by road in Tanzania was approximately 240 million tons, an 
increase of more than 5% from the previous year, and over 200 million tons of cargo were transported 
using road annually in the last five years. These facts are analyzed that the improvement of road 
infrastructure for logistics flow has one of the greatest impacts on the growth of the entire industry 
in Tanzania. 



FEASIBILITYSTUDYREPORTFOR 

KIBAHAðMOROGOROEXPRESSWAY (205KM) 

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRANGEMENT 

13 

 

 

<Table 2-6: Current Status and Prospects of Road Freight Transportation in Tanzania> 
 

 
2015 2016 2017 2018 2019 2020 

Total Volume 
(Million Tonnes) 

211 213 215 227 240 253 

Increase Rate 
(%) 

3.8 4.1 4.2 5.6 5.8 6.0 

(Source: Korea Trade-Investment Promotion Agency, DSM branch) 

In addition, according to Tanzania's Development Vision 2025 and Tanzania Five Year Development 
plan, investment in the infrastructure sector, especially road and rail sectors, is one of the main 
concerns of the Government. 

Along with the growth of Tanzania's port industry, it is expected that the increase in land logistics 
transportation to domestic and neighboring countries will lead to the development of the road 
infrastructure industry connecting domestic and neighboring countries in the future. DSM Port 
handles 90% of Tanzania's shipping cargo volume, and 32% of customs clearance cargo is to 
neighboring countries. Demand for road infrastructure is expected to continue to increase due to the 
continuous increase in land logistics transportation to neighboring countries along with the increasing 
cargo throughput in Tanzania. Tanzania is planning and proceeding with a number of projects to 
complete road construction with neighboring countries by 2025. 

The project road plays a key role in transporting logistics from DSM to neighboring countries and 
forms a key axis of logistics movement to inland countries. However, the current improvement of 
Kimara-Kibaha Road (19.7 km) to 8 lanes significantly shifted traffic congestion from the Kibaha to 
Morogoro road, which is a single carriage way. This has significantly affected Travelling Time and 
Vehicle Operations Costs (VOC). Consequently, causing delays in the transportation of agricultural 
goods and industrial production to reach their destinations in time, increase and unpredictable prices 
of goods, and denial of the general public to access social services in time. 

In this regard, the implementation of the Project is an urgent task of the Government to solve the social 
and economic development obstacles caused by traffic congestion on the Morogoro road. 

2.7 Development of Options 

Within the framework of this project, the TA team has undertaken a comprehensive endeavor to 
conceptualize and assess a spectrum of options aimed at achieving an optimal blend of technical 
prowess and financial viability. These options were diligently compiled and communicated to the CA 
through an interim report, signifying a pivotal milestone in our collaborative journey. Following 
meticulous evaluation, the most favorable option was discerned and subsequently integrated into 
the comprehensive feasibility study. 

Yet, our commitment to excellence did not conclude with this initial selection. The TA team, driven 
by an unwavering dedication to maximizing project viability, proceeded to meticulously fashion an 
array of options that would infuse the project with enduring positivity and resilience. The culmination 
of these endeavors resulted in the formulation of an optimal feasibility studyτone that charts a course 
for sustained success. 

As a testament to our holistic approach, here is a concise overview of the significant technical and 
financial options that the TA team formulated, scrutinized, and evaluated. Each option was 
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crafted with an intent to harmonize innovation with pragmatic feasibility, fostering an environment 
where calculated risks lead to promising outcomes. 

 Enhancing Accessibility and Optimizing Traffic Demand 

In the realm of infrastructure development, the dual aspirations of augmenting accessibility and 
harnessing the potential of traffic demand stand as foundational pillars of progress. This strategic 
endeavor not only strengthens connectivity but also serves as a catalyst for economic prosperity and 
societal advancement. 

The placement of interchanges is an intricate decision, intricately intertwined with the roles they play 
in the broader landscape. For rural expressways that bypass smaller communities, a singular 
interchange may fulfill the region's needs, while more sizable communities might necessitate the 
establishment of multiple interchanges. The precision in pinpointing the ideal interchange locations 
pivots on the unique requisites of each community. 

While the specifics of each situation underscore their individuality, an overarching principle guides 
this intricate decision-making process. It is recommended that an interchange be strategically 
positioned along a major thoroughfare, one that holds a pivotal role within the local road network. 
This strategic positioning aligns harmoniously with a broader objective: the optimization of traffic 
distribution. 

Placing an interchange along a prominent roadway with substantial significance in the local 
infrastructure sets in motion a cascade of advantages. Traffic movements are streamlined, facilitating 
efficient transit and heightening accessibility to vital destinations. This symphony of connectivity not 
only fulfills the immediate needs of communities but also fosters the framework for a sustainable 
transportation ecosystem. 

Amidst the diverse intricacies of each locality, a steadfast aspiration remains constant: the creation 
of an infrastructure that seamlessly synchronizes transportation with community requisites, fosters 
operational efficiency, and ultimately contributes to a cohesive and flourishing urban fabric. 

In consonance with these principles, the TA has advocated for the incorporation of an additional 
interchange, identified as the Bwawani Interchange (Bwawani IC), as Option 1. This proposition, 
grounded in a comprehensive review of the optimal intersection intervals, seeks to elevate project 
efficiency and enhance user convenience, thereby augmenting accessibility to the local community. 
The inclusion of Bwawani IC (Option 1) effectively reduces the maximum interchange interval from 
the original 68.6 km to 35.2 km, significantly amplifying the expressway's accessibility. 

While this proposed additional interchange entails an incremental construction cost of approximately 
40 billion TZS, the ensuing benefits are projected to outweigh this investment. Forecasts indicate a 
prospective upsurge of about 1,300 vehicles per day in traffic flow, an enhancement that is 
anticipated to bolster the overall financial viability of the project. The culmination of these 
considerations is illustrated in Chapter 3, Technical Assessment. 

 Approaches for Ensuring Financial Affordability 

In the dynamic realm of infrastructure development, achieving financial affordability stands as a 
pivotal cornerstone. Our mission is to meticulously construct strategies that not only ensure fiscal 
viability but also make the project appealing to investors across the spectrum. 

To fulfill this imperative, we are engaged in the meticulous formulation of options, each meticulously 
designed to strike a delicate balance between financial prudence and inclusivity. 
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These options encompass a spectrum of considerations, ranging from funding models and cost-sharing 
mechanisms to revenue projections and risk mitigation strategies. 

Our approach entails a comprehensive evaluation of various scenarios, accounting for diverse 
economic variables and stakeholder expectations. These options are not mere financial constructs; 
they represent a fusion of thoughtful planning, practicality, and a steadfast commitment to upholding 
the project's affordability. 

· Maximizing Project Efficiency through Size Optimization 

Drawing from the traffic demand projections conducted by the Technical Advisor (TA), it has been 
discerned that the anticipated future traffic volume for Lot 2 will be less than that of Lot 
1. This shift is attributed to the redistribution of traffic flow from Chalinze to Arusha. This adjustment 
in traffic patterns has consequently impacted the financial viability of the project, prompting the TA 
team to conduct a comprehensive re-evaluation of the project's scope. 

To enhance the financial feasibility of this project, the TA team has undertaken a critical assessment, 
identifying sections of the expressway that exhibit financial vulnerabilities. These are sections where 
toll revenues are notably lower in comparison to construction costs. Subsequently, the team 
evaluated the potential impact on the technical functionality of the highway resulting from the 
exclusion of these financially weak sections. This rigorous evaluation has led to the development of 
strategic options aimed at addressing these challenges. 

This analytical process culminated in a concentrated focus on the Morogoro bypass section (from 
Morogoro IC to Sangasanga IC). This section emerged as a point of scrutiny due to the projected traffic 
volume being significantly lower in comparison to the construction costs, thereby compromising the 
project's financial sustainability. In response, the TA team formulated and reviewed distinct options 
for the Morogoro bypass section, all aimed at safeguarding the project's affordability. 

The options for the Morogoro Bypass section are as follows: 

· Option 1: Maintain the existing design as a 4-lane highway. 

· Option 2: Downsize to a 2-lane configuration. 

· Option 3: Exclude the Morogoro Bypass section from the project. 

After conducting a thorough analysis of these three options, it was concluded that even if the 
Morogoro Bypass section were to be downsized to two lanes (option 2), achieving financial stability 
remained unattainable. Consequently, the TA team recommended the exclusion of the Morogoro 
Bypass from the project, a recommendation that received approval from the CA. 

However, while the removal of the Morogoro Bypass was a result of its financial infeasibility, it is 
important to note that from a technical perspective, this section holds significant importance in 
dispersing concentrated traffic within downtown Morogoro. Recognizing this, TA advised the CA to 
consider carrying out the Morogoro Bypass using government funding. 

Ultimately, the decision to exclude the Morogoro Bypass has significantly contributed to ensuring the 
project's financial robustness. Further insights into this evaluation can be found in Chapter 3, 
Technical Assessment. 
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· Enhancing the Precision of Traffic Demand Forecasting 

The traffic demand forecasting model is intricately tied to the nuances of planning, and it is imperative 
to underscore the importance of comprehensive planning integration when undertaking traffic 
demand forecasting. Ensuring that all pertinent transportation and urban development plans are 
seamlessly integrated into the forecasting process is essential. Furthermore, the inclusion of plans that 
are not only theoretically feasible but are also actively progressing within the comprehensive planning 
framework can yield more precise and pragmatic traffic demand forecasting outcomes. 

The selection and application of a viable plan from a multitude of proposed or ongoing plans demand 
significant time and effort. Moreover, altering an established traffic demand forecasting model is a 
task that necessitates both diligence and time investment. 

However, the TA team has been attuned to the ongoing EPC+F project and the potential expansion 
of the project road to Dodoma. Envisioning the extension of this project's expressway to Dodoma 
holds the promise of connecting with the Arusha-Kibaya-Kongwa route, which is concurrently 
progressing under the EPC+F initiative. In such a scenario, a substantial portion of traffic previously 
dispersed from Chalinze to Arusha could potentially be absorbed by this extended expressway. 

TA has recognized this potential and subsequently developed a traffic demand forecasting option that 
accounts for this scenario. The estimated toll revenue derived from this specific traffic demand 
forecasting option is presented within this feasibility study report as one viable option for financial 
analysis. 

If these assumptions find validation by the CA, any resultant alterations to the traffic demand 
forecasting outcomes will be duly incorporated into the final feasibility study report. This 
demonstrates our commitment to a responsive and informed decision-making process, aligned with 
the dynamic shifts within the realm of transportation planning and execution. 
 
 

· Option for Payment Mechanism 

During the Interim Report stage, an annuity/availability-based payment mechanism was 
recommended. The Interim Report did not provide any details with respect to the structure or 
adjustment mechanism of the payment mechanism, as these are developed during the RFP 
documentation stage. 

As the chosen payment mechanism can severely impact the affordability of the project to the GoT/ 
TANRAODS, the Transaction Advisor has considered various approaches to the payment mechanism 
as part of this Feasibility Study. 

As a base, the Transaction Advisor assumed the payment mechanism of the Lot 1 procurement 
documentation whereby the Private Party is entitled to annual adjustments to local inflation and 
changes to the USD exchange rate on any USD debt repayments for as long as the USD debt is 
outstanding. 

As part of the approach to ensure financial viability, the Transaction Advisor will consider alternate 
approaches to the payment mechanism in order to determine the most affordable solution to the 
GoT/TANROADS. This will be tested as part of the sensitivity analysis in Chapter 6 (Financial Assessment) 
and Annexure I (Value for Money Assessment) and will be presented to the CA for the selection of an 
optimal solution. 
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2.8 Project Administration and Institutional Capability 

TANROADS has set up a project team in accordance with the requirements laid out in the PPP Act and 
Regulation. The particulars of the project team, headed by the project officer is shown in table below, 
and will be responsible for delivering the project in accordance with the PPP Act. As part of 
accountability, the project officer is responsible for keeping internal stakeholders appropriately 
engaged and informed and as such, formal minute meetings with set agendas and actions have been 
maintained for all key project communications. 

<Table 2-10: PPP Project Team (as per PPP Act Requirement)> 
 

Requirement Role Designate 

Accounting 
Officer 

¶ Appoint team, sign PPP agreement & take 
full responsibility 

Executive Officer 

Project Officer 
¶ Manage procurement & performance of 

private party 
PPP Manager 

 
 
 
 
 
 

 
PPP 

Management 
Team 

 
 
 

 
Contracting 
Authority 

PPP Manager Eng. Elibariki C. Mkumbo 

Desk Officer 

Highway Project Engineer 

Structural Project Engineer 

Project Legal Advisor 

Project Economic Advisor 

PPP Centre 

Ministry of Finance 

Ministry of Works and Transport (Works) 

The Office of Attorney General 

Transaction 
Advisor 

¶ Support the Procuring Authority in the 
development of the project 

CHEIL Engineering 
Consortium 

The project officer will manage the procurement process and ensure that the private operator who is 
selected is capable of operating as per the expectations particularly with regards to delivering the 
complex construction program and operating the expressway in accordance to the concession 
agreement provisions. TANROADS is also working collaboratively with the PPP Center, Ministry of 
Works and Transport, Ministry of Finance and Planning, ttt ¦ƴƛǘ ŀƴŘ ǘƘŜ !ǘǘƻǊƴŜȅ DŜƴŜǊŀƭΩǎ ƻŦŦƛŎŜ ǘƻ 
review key documents at major milestones of procurement such as prequalification, concession 
signing and prior to financial close. 

For the procurement phase, TANROADS is being supported by the transaction advisors. Post financial 
close, a dedicated TANRAODS projects team supported by an Independent Engineer and a project 
implementation unit will ensure construction and subsequent operations proceed as per expectations. 

The institutional capability of institutions that are either directly affected by or will have an interest 
in the project are shown in the following table. 
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<Table 2-11: Institutional Capability> 
 

Stakeholders Role Responsibility 

Ministry of Works and 
Transport 

Project Sponsor 
Ministry under which TANROADS 

reports to 

Ministry of Finance and 
Planning 

Project Guarantor 
Will provide all Government of 

Tanzania guarantees 

Tanzania National Roads 
Agency (TANROADS) -HQ and 

Pwani Region 

Contracting Authority 
(CA) 

Will enter into a contract for the 
project with successful concessionaire 

Bank of Tanzania (BoT) Regulator Financial Regulator 

National Environmental 
Management Council (NEMC) 

Regulator 
Ensuring that the project satisfies all 
regulated environmental and social 

regulations in the country 

Tanzania Rural and Urban 
Roads Agency (TARURA) 

Affected Party 
May need to realign or relocate some 
of its roads to cater for the project 

Road Fund Board Interested Party Funding of road projects 

 
Tanzania Investment Centre 

(TIC) 

 

 
Interested Party 

Attracting foreign investors into 
Tanzania. 

Provide investment information. 
Provide guidance on Tanzanian legal, 
tax and other related information to 

investors. 

Pwani Regional Commissioner 
(RC) Office 

Affected Party 
Regional government administration. 

Project area is within regional 
boundaries. 

Morogoro Regional 
Commissioner (RC) Office 

Affected Party 
Regional government administration. 

Project area is within regional 
boundaries. 

Chalinze District Council Affected Party 
District government administration. 

Project area is within District 
boundaries. 

Morogoro District Council Affected Party 
District government administration. 

Project area is within District 
boundaries. 

 
Morogoro Urban District 

 
Affected Party 

Municipal government 
administration. 
Project area is within regional 

boundaries. 

Ministry of Home Affairs 
(Kingolwira Prison) 

Affected Party 
Project area traverses through prison 

area. 

Tanzania Electric Supply 
Company Limited (TANESCO) - 

HQ, Pwani and Morogoro 
Regions 

 
Affected Party 

Have infrastructure in the project 
area which may need to be either 

protected or relocated 
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Stakeholders Role Responsibility 

Dar es Salaam Water Supply 
and Sanitation Authority 

(DAWASA)- Chalinze 
Affected Party 

Have infrastructure in the project area 
which may need to be either 

protected or relocated 

Morogoro Water Supply and 
Sanitation Authority 

(MORUWASA) 
Affected Party 

Have infrastructure in the project area 
which may need to be either 

protected or relocated 

Rural Water Supply and 
Sanitation Agency-Mvomero 

(RUWASA-Mvomero 
Affected Party 

Have infrastructure in the project area 
which may need to be either 

protected or relocated 

Tanzania Zambia Pipeline 
Limited (TAZAMA) 

Affected Party 
Have infrastructure in the project area 

which may need to be either 
protected or relocated 

Tanzania Railways Corporation 
(TRC) 

 
Affected Party 

Have infrastructure in the form of 
both SGR and MGR rail infrastructure 
in the project area which may need 

to be protected 

Wami Ruvu Water Basin 
Offices 

Affected Party 
Capable of giving guidance on aspects 

of water 

Tanzania Forest Services 
Agency (TFS) 

Affected Party Have a forest in the project area and 
will give guidance on aspects of fores 

Tanzania Wildlife 
Management Authority 

(TAWA) 
Affected Party 

Have a Wildlife area in the project 
area and will give guidance on the 

implementation of the project. 

Public Private Partnership 
(PPP) Steering Committee 

 
Regulator 

Reviewing and approving project 
feasibility study, detailed project 
report and design, selection of 

preferred bidder. 

 
Planning Commission 

 
Interested Party 

Providing recommendations that 
influence approvals processes for 
developments, land use plans, and 
infrastructure investments, among 

other duties 

 
Ministry Transportation 

 
Interested Party 

Responsible for Transport Policy, 
Planning and Coordination functions 
as well as oversight of Infrastructure 

delivery and asset management 

Office of the Attorney General 
(OAG) 

Interested Party 
To vet PPP Agreement and issues legal 

opinion in regard to the project. 

 
Regulatory Authorities 

 
Regulator 

To regulate services and standards. 
OSHA to enforce compliance of 

health and safety issues at working 
places. 

Traffic Police Interested Party Enforcement of traffic safety 

Immigration Department Interested Party Immigration procedures 

https://www.planetizen.com/definition/land-use
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Stakeholders Role Responsibility 

Ministry of Health Interested Party Control communicable diseases 

TAZARA, TAZAMA and TPA 
and ATCL 

Affected/Interested 
Party 

Sharing common interests during 
preparation and execution of the 
expressway project. 

Tanzania Revenue Authority 
(TRA) 

 
Interested Party 

Provide guidance on tax related 
matters during execution of the 
expressway project, Customs 
clearance 

Public Private Partnership 
(PPP) Centre 

Interested Party 
PPP agreements and advice PPP 
Steering Committee accordingly. 

Professional Regulatory 
Bodies 

 
 

 
Interested Party 

CRB - For registration of Contractors 
and projects as well as monitoring 
/ƻƴǘǊŀŎǘƻǊΩǎ ǇŜǊŦƻǊƳŀƴŎŜΦ 

AQRB- Registration of Architects and 
Quantity Surveyors 

ERB - Registration of Engineers and 
monitor performance of Engineers 

Business Registration and 
Licensing Agency (BRELA) 

Interested Party Responsible for business registration 

 
Local Government Authority 
(Municipal Council) 

 
Affected Party 

Sensitization and awareness creation 
to the public and issuance of building 
permit, land acquisition, royalty 
collection and collection of revenue 
at bus stands. 

Ministry of Lands, Housing and 
Human Settlements 

Development (MLHHSD) 
Interested Party 

For land issues settlement and grant 
certificate of the right of Occupancy 

Financial Institutions, Social 
Security Funds and Insurance 
Companies 

Interested Party 
Responsible for providing financial 
supports towards project 
implementation 

Tenants/Business 
Owners/airlines 

Interested Party 
Involve in sharing experience and 
giving advices on the project 

Development Partners Interested Party 
To support PPP projects and Capacity 
building 

General Public Interested Party 
Key stakeholders and Beneficiaries of 
the Project 

Consumer Associations (LATRA 
Consultative Council, TATOA, 

TABOA etc.) 
Interested Party 

To advocate interest of transporters 
and related stakeholders. 

Tanzania Telecommunication 
Company Limited (TTCL) 

Affected Party 
Have infrastructure in the project area 
which may need to be either 
protected or relocated 
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3. ¢9/IbL/![ !{{9{{a9b¢ 

3.1 hǾŜǊǾƛŜǿ 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ƻǾŜǊǾƛŜǿ ǇǊƻŎŜǎǎ ƛǎ ǘƻ ǳƴŘŜǊǎǘŀƴŘ ǘƘŜ ŎƭƛƳŀǘƛŎ ŀƴŘ ǎƻŎƛƻπ

ŜŎƻƴƻƳƛŎŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ¢ŀƴȊŀƴƛŀΣ ǿƘƛŎƘ ǎƘŀƭƭ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ ƪŜȅ ǇǊƻŎŜǎǎŜǎ ƻŦ ǘƘŜ ŜǎǘƛƳŀǘƛƻƴ 

ƻŦ ǘƘŜǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŘŜƳŀƴŘǎ ŀƴŘ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŦŜŀǎƛōƛƭƛǘȅΣ ŜǘŎΦ 

!ƭǎƻΣ ƛǘ ŀƛƳǎ ǘƻ ǊŜǾƛŜǿ ǘƘŜ bŀǘƛƻƴŀƭ ƭŜǾŜƭ ǇƭŀƴǎΣ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴπǊŜƭŀǘŜŘ ǇƭŀƴǎΣ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘǇƭŀƴǎ 

ƛƴ ǘƘŜ ŀŦŦŜŎǘŜŘ ŀǊŜŀǎΣ ŀƴŘ ǊŜƭŜǾŀƴǘ ƭƻŎŀƭ Ǉƭŀƴǎ ƛƴ ŀ ŎƻƳǇǊŜƘŜƴǎƛǾŜ ƳŀƴƴŜǊ ŀƴŘ ǎŜŜ ƛŦ ǘƘŜȅŀǊŜ 

ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘǎΣ ǊŜŦƭŜŎǘƛƴƎ ƛƴǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ŀǎ ƴŜŎŜǎǎŀǊȅΦ 

3.2 ±ŜǊƛŦƛŎŀǘƛƻƴ Ŧ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ {ǳǊǾŜȅ 

¢ƘŜ ǊƻŀŘ ŎƻǊǊƛŘƻǊ ƻŦ ǘƘŜ ŜȄǇǊŜǎǎǿŀȅ ǿƘƻǎŜ ǿƛŘǘƘ ƛǎ улƳ ŀƴŘ ǘƘŜ ƭŜƴƎǘƘ ƻŦ нлрƪƳ ǿŀǎ 

ŘŜŦƛƴŜŘŦǊƻƳ ǎǘŀǊǘ ǘƻ ŜƴŘΦ ¢ƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ǎǘŀǊǘǎ ŀǘ YƛōŀƘŀ aŀƛƭƛƳƻƧŀ ŀǊŜŀ ƛƴ /ƻŀǎǘ ǊŜƎƛƻƴ ŀƴŘ 

ŜƴŘǎ ŀǘaŀƪǳƴƎŀƴȅŀ ŀǊŜŀ όŀƭƻƴƎ aƻǊƻƎƻǊƻ ǘƻ 5ƻŘƻƳŀ ǊƻŀŘύ ŀƴŘ ŀƭǎƻ ǘƘŜ ǇǊƻƧŜŎǘ ƛƴŎƭǳŘŜ ǘƘŜ 

ŀŎŎŜǎǎǊƻŀŘ ǘƘŀǘ Ǌǳƴǎ ŦǊƻƳ {ŀƴƎŀǎŀƴƎŀ ŀǊŜŀ όŀƭƻƴƎ aƻǊƻƎƻǊƻ ς LǊƛƴƎŀ ǊƻŀŘύ ǘƻ aŀƪǳƴƎŀƴȅŀ ŀǊŜŀ 

ƛƴaƻǊƻƎƻǊƻ ǊŜƎƛƻƴΦ ¢ƘŜ ǊƻǳǘŜ ǎŜƭŜŎǘƛƻƴ ŦƻǊ ǘƘƛǎ ǊƻŀŘ ǿŀǎ ŘƻƴŜ ōȅ ¢!bwh!5{ 

9ƴƎƛƴŜŜǊƛƴƎ/ƻƴǎǳƭǘƛƴƎ ¦ƴƛǘ ό¢9/¦ ŀƭǎƻ ŎŀǊǊƛŜŘ ƻǳǘ ōŀǎƛŎ ŀƴŘ ǇǊŜŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ ƻƴ ǘƘŜ ǇǊƻǇƻǎŜŘ 

ŀƭƛƎƴƳŜƴǘΦ¢ƘŜ ǎǘǳŘȅ ƛƴŎƭǳŘŜŘ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ {ǳǊǾŜȅ ƻŦ ǘƘŜ ǿƘƻƭŜ ǊƻŀŘ ǘƘŀǘ Ǌǳƴǎ ŦǊƻƳ aŀƛƭƛƳƻƧŀ 

YƛōŀƘŀǘƘǊƻǳƎƘ aƭŀƴŘƛȊƛΣ /ƘŀƭƛƴȊŜ ǘƻ {ŀƴƎŀǎŀƴƎŀ ƛƴ aƻǊƻƎƻǊƻ ǊŜƎƛƻƴ ǿƛǘƘ ǘƻǘŀƭ ŘƛǎǘŀƴŎŜ ƻŦ 

нлрΦлYƳΦ¢ƘŜ ǎŜƭŜŎǘŜŘ ǊƻǳǘŜ ōȅ ¢9/¦ ƛǎ ŘŜǇƛŎǘŜŘ ƛƴ ǘƘŜ ŦƛƎǳǊŜ ōŜƭƻǿΦ 

¢ƘŜ DƻǾŜǊƴƳŜƴǘ ƻŦ ¢ŀƴȊŀƴƛŀ ŀǎǎƛƎƴŜŘ ǘƘŜ ¢ǊŀƴǎŀŎǘƛƻƴ !ŘǾƛǎƻǊȅ ǘŜŀƳ ǘƻ ŎŀǊǊȅ ƻǳǘ 

ǘƘŜ/ƻƳǇǊŜƘŜƴǎƛǾŜ CŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ ƻŦ ǘƘŜ ǎŜƭŜŎǘŜŘ ǇǊƻƧŜŎǘ ǊƻǳǘŜΦ ¦ƴŘŜǊ ǘƘŜ ŀƎǊŜŜƳŜƴǘ 

ŀƳƻƴƎƻǘƘŜǊ ǘƘƛƴƎǎΣό¢ŀǎƪ п ƻŦ ¢hwύ ǘƘŜ ¢ǊŀƴǎŀŎǘƛƻƴ !ŘǾƛǎƻǊ ό¢!ύ ǿƻǳƭŘ ǇǊŜǇŀǊŜ ŀ ŘŜǘŀƛƭŜŘ 

¢ŜŎƘƴƛŎŀƭ{ǳǊǾŜȅ ǊŜǇƻǊǘ ŘŜǇƛŎǘƛƴƎ ǘƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎ ƻŦ ǿƘƛŎƘ ǘƘŜ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ ǎǳǊǾŜȅ ƻŦ ǘƘŜ 

ǇǊƻƧŜŎǘǊƻŀŘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ŀƴŘ ǘƘŜ ǊŜǎǳƭǘǎ ǘƘŜǊŜƻŦΦ ¢ƘŜ ǘŜŀƳ ŀƭǎƻ ǿƛƭƭ ƭƻƻƪ ƛƴǘƻ ǘƘŜ ǎǘŀǘǳǎΣ 

ŀŎŎǳǊŀŎȅΣǊŜƭƛŀōƛƭƛǘȅ ŀƴŘ ŀŎŎŜǇǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴΦ !ƭƭ ǊŜƭŜǾŀƴǘ 

ƳŀǇǎΣ ǇƭŀƴǎŀƴŘ ŘƻŎǳƳŜƴǘǎ ǿƛƭƭ ŦƻǊƳ ǘƘŜ ǇŀǊǘ ƻŦ ǘƘŜ ǊŜǇƻǊǘΦ 

¢ƘŜ ¢ǊŀƴǎŀŎǘƛƻƴ !ŘǾƛǎƻǊ ό¢!ύ ǘŜŀƳ Ƙŀǎ ŘƻƴŜ ŀ ŦƛŜƭŘ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜΣ ƻōǎŜǊǾŀǘƛƻƴǎΣ Řŀǘŀ 

ŎŀǇǘǳǊŜΣŦƛŜƭŘ Řŀǘŀ ǇǊƻŎŜǎǎƛƴƎΣ ǇƭŀƴκƳŀǇ ǇǊŜǇŀǊŀǘƛƻƴ ŀƴŘ ǊŜǇƻǊǘƛƴƎ ŦƻǊ ǘƘŜ ǇǳǊǇƻǎŜǎ ƻŦ 

ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦŎƻǊǊŜŎǘƴŜǎǎ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ ǎǳǊǾŜȅ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢Ƙƛǎ ¢ŜŎƘƴƛŎŀƭ ǎǳǊǾŜȅ 

ǊŜǇƻǊǘ ƎƛǾŜǎǘƘŜ ŘŜǘŀƛƭ ƻŦ ǘƘŜ ǿƘƻƭŜ ǇǊƻŎŜǎǎΦ 

ғCƛƎǳǊŜ оπсΥ [ƻŎŀǘƛƻƴ ƻŦ ǘƘŜ tǊƻƧŜŎǘ ǊƻǳǘŜҔ 



FEASIBILITYSTUDYREPORTFOR 

KIBAHAðMOROGOROEXPRESSWAY (205KM) 

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRANGEMENT 

22 

 

 

 

3.2.1 {ŎƻǇŜ ƻŦ ǿƻǊƪǎ 

¢ƘŜ ǎŎƻǇŜ ƻŦ ǿƻǊƪ ƛǎ ǘƻ ǎǘǳŘȅ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎΣ ǎŀǘŜƭƭƛǘŜ ƛƳŀƎŜǎ ŀƴŘ ŀƛǊ ǇƘƻǘƻƎǊŀǇƘǎ ŀƴŘ 

ǘƻŎŀǊǊȅ ƻǳǘ ǎƛǘŜ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜ ǎǳǊǾŜȅǎ ǘƻ ŀǎǎŜǎǎΣ ŜǾŀƭǳŀǘŜ ŀƴŘ ƎƛǾŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

ƻƴŀǇǊƻǇƻǎŜŘ ŎƻǊǊƛŘƻǊ ōȅ ¢9/¦ ŦƻǊ ǘƘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ 9ȄǇǊŜǎǎǿŀȅ ŦǊƻƳ YƛōŀƘŀ ǘƻ 

aƻǊƻƎƻǊƻΦ¢ƘŜ ŀŎǘƛǾƛǘƛŜǎ ǿƛƭƭ ƛƴŎƭǳŘŜΥ 

 5Ŝǘŀƛƭǎ ƻŦ ǳǘƛƭƛǘȅ {ŜǊǾƛŎŜǎ ŀƴŘ ƻǘƘŜǊ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ 

¢ƘŜ ¢! ǿƛƭƭ ǾŜǊƛŦȅ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ŘŜǘŀƛƭǎ ƻŦ ŀƭƭ ƛƳǇƻǊǘŀƴǘ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ ŀƭƻƴƎ ǘƘŜ 

ŀƭƛƎƴƳŜƴǘŘƻƴŜ ōȅ ¢9/¦ ŀƴŘ ŜŦŦŜŎǘ ŀƴȅ ƴŜŎŜǎǎŀǊȅ ŎƻǊǊŜŎǘƛƻƴǎΦ ¢ƘŜǎŜ ŦŜŀǘǳǊŜǎ ƛƴŎƭǳŘŜ ōǳƛƭŘƛƴƎǎ 

ŀƴŘǎǘǊǳŎǘǳǊŜǎΣ ƳƻƴǳƳŜƴǘǎΣ ōǳǊƛŀƭ ƎǊƻǳƴŘǎΣ ŎǊŜƳŀǘƛƻƴ ƎǊƻǳƴŘǎΣ ǇƭŀŎŜǎ ƻŦ ǿƻǊǎƘƛǇΣ Ǌŀƛƭǿŀȅ 

ƭƛƴŜǎΣǎǘŜŀƳκǊƛǾŜǊ ǿŀǘŜǊ ƳŀƛƴǎΣ ǎŜǾŜǊǎΣ Ǝŀǎκƻƛƭ ǇƛǇŜǎΣ ŎǊƻǎǎƛƴƎǎΣ ǘǊŜŜǎΣ ǇƭŀƴǘŀǘƛƻƴǎΣ ǳǘƛƭƛǘȅ ǎŜǊǾƛŎŜǎ 

ǎǳŎƘŀǎ ŜƭŜŎǘǊƛŎΣ ŀƴŘ ǘŜƭŜǇƘƻƴŜ ƭƛƴŜ όhκI ϧ ¦κDύ ŀƴŘ ǇƻƭŜǎΣ ƻǇǘƛŎŀƭ ŦƛōǊŜ ŎŀōƭŜǎ όhC/ύΦ ¢ƘŜ ǎǳǊǾŜȅ 

ǿƛƭƭŎƻǾŜǊ ǘƘŜ ŜƴǘƛǊŜ ǊƛƎƘǘπƻŦπǿŀȅ ƻŦ ǘƘŜ ǊƻŀŘ ǿƛǘƘ ŀƴ ŀƭƭƻǿŀƴŎŜ ŦƻǊ ǇƻǎǎƛōƭŜ ǎƘƛŦǘƛƴƎ ƻŦ ǘƘŜ 

ŎŜƴǘǊŀƭƭƛƴŜ ŀǘ ǎƻƳŜ ƻŦ ǘƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ƭƻŎŀǘƛƻƴǎΦ 

¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ ŎƻƭƭŜŎǘŜŘ ŘǳǊƛƴƎ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜ ŀƴŘ ŦƛŜƭŘ ǎǳǊǾŜȅǎ ǿƛƭƭ ōŜ ǎƘƻǿƴ ƻƴ ŀ ǎǘǊƛǇǇƭŀƴǎƻ 

ǘƘŀǘ ǘƘŜ ǇǊƻǇƻǎŜŘ ƛƳǇǊƻǾŜƳŜƴǘǎ Ŏŀƴ ōŜ ŀǇǇǊŜŎƛŀǘŜŘ ŀƴŘ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŜȄǘŜƴǘ ƻŦ 

[ŀƴŘ!Ŏǉǳƛǎƛǘƛƻƴ ό[Φ!ύ ǿƛǘƘ [Φ! ǎŎƘŜŘǳƭŜ ƻŦ ǇǊƻǇƻǎŜŘ ǘȅǇŜǎ ƻŦ ǳǘƛƭƛǘƛŜǎ ŦƻǊ ǊŜƭƻŎŀǘƛƻƴκǊŜƳƻǾŀƭ 

ŜǘŎΦōŜŀǎǎŜǎǎŜŘ ŀƴŘ ǎǳƛǘŀōƭŜ ŀŎǘƛƻƴǎ ōŜ ƛƴƛǘƛŀǘŜŘΦ {ŜǇŀǊŀǘŜ ǎǘǊƛǇ Ǉƭŀƴ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ ǎŜǊǾƛŎŜǎ 

ƛƴǾƻƭǾŜŘǿƛƭƭ ōŜ ǇǊŜǇŀǊŜŘ ŦƻǊ ǎǳōƳƛǎǎƛƻƴ ǘƻ ǘƘŜ ŎƻƴŎŜǊƴŜŘ LƴǎǘƛǘǳǘƛƻƴΦ 

 

 ±ŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ /ƻǊǊŜŎǘƛƻƴ ƻŦ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ {ǳǊǾŜȅ 

¢ƘŜ ¢! ǿƛƭƭ ǾŜǊƛŦȅ ŀƴŘ ŜŦŦŜŎǘ ƴŜŎŜǎǎŀǊȅ ŎƻǊǊŜŎǘƛƻƴǎ ƻƴ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ǎǳǊǾŜȅǎ ŎŀǊǊƛŜŘ ƻǳǘ 

ōȅ¢9/¦ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǘƘŜ ƭƻŎŀǘƛƻƴ ƻŦ ŀŎŎŜǇǘŀōƭŜ ǇŜǊƳŀƴŜƴǘ ŎƻƴǘǊƻƭ ǇƻƛƴǘǎΣ ŎŜƴǘŜǊƭƛƴŜΣ 

ŘǊŀƛƴŀƎŜǎǘǊǳŎǘǳǊŜǎΣ ŀƴŘ ŎƻƳǇǳǘŀǘƛƻƴ ƻŦ ǉǳŀƴǘƛǘƛŜǎ ƻŦ ŜŀǊǘƘǿƻǊƪǎΦ 

!ƭƭ ǘƻǇƻƎǊŀǇƘƛŎ ǎǳǊǾŜȅǎ ǳƴŘŜǊǘŀƪŜƴ ōȅ ǘƘŜ ¢! ǿƛƭƭ ōŜ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ [ŀƴŘ {ǳǊǾŜȅƛƴƎ ŀƴŘaŀǇǇƛƴƎ 

{ǘŀƴŘŀǊŘǎ ƻŦ ¢ŀƴȊŀƴƛŀΣ ŀƴŘ ǿƛƭƭ ōŜ ǊŜŎƻǊŘŜŘ ƛƴ ǎǘŀƴŘŀǊŘ ǎǳǊǾŜȅ ŦƛƭŜŘ ōƻƻƪǎκŜƭŜŎǘǊƻƴƛŎŘŀǘŀ ōƻƻƪΣ 

ǿƘƛŎƘ ǿƛƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ŀƴŘ ōŜŎƻƳŜ ǘƘŜ ǇǊƻǇŜǊǘȅ ƻŦ ǘƘŜ /ƭƛŜƴǘ ŀǘ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦǘƘŜ 

ŀǎǎƛƎƴƳŜƴǘΦ 

¢ƘŜ ǇǊƛƳŀǊȅ ƴŜǘǿƻǊƪ ƻŦ ǇŜǊƳŀƴŜƴǘ ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ǿƛƭƭ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ŀǘ ŀ ƳŀȄƛƳǳƳ ƛƴǘŜǊǾŀƭ 

ƻŦоΣлллƳ ŀƭƻƴƎ ǘƘŜ ǊƻŀŘ ǘƘŜǊŜŀŦǘŜǊ ǘƻ ōŜ ŘƛǎǘǊƛōǳǘŜŘ ǘƻ ŀ ƳŀȄƛƳǳƳ ƻŦ оллƳ ŀǎ ǎŜŎƻƴŘŀǊȅ ǇƻƛƴǘǎΦ 

¢ƘŜ ¢! ǿƛƭƭ ƭƛŀƛǎŜ ǿƛǘƘ ǘƘŜ aƛƴƛǎǘǊȅ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƭŀƴŘǎ ŦƻǊ ǘƘŜ ŜȄƛǎǘƛƴƎ bŀǘƛƻƴŀƭ 

DǊƛŘκ5ŀǘǳƳǊŜŦŜǊŜƴŎŜ ōŜŀŎƻƴǎ ŀƴŘ ōŜƴŎƘƳŀǊƪǎ ƛƴ ƻǊŘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ǇŜǊƳŀƴŜƴǘ ŎƻƴǘǊƻƭ 

ǇƻƛƴǘǎΦ ¢ƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ŀƭƭ ƛƴǘŜǊǎŜŎǘƛƻƴ Ǉƻƛƴǘǎ ǿƛƭƭ ōŜ ƛƴ ǘƘŜ ¦ƴƛǾŜǊǎŀƭ ¢ǊŀƴǎǾŜǊǎŜ aŜǊŎŀǘƻǊ 

ό¦¢aύ ǎȅǎǘŜƳŀƴŘ ǿƛƭƭ ōŜ ǘƛŜŘ ǘƻ ǘƘŜ bŀǘƛƻƴŀƭ {ǳǊǾŜȅ DǊƛŘΣ ŀƴŘ ƭŜǾŜƭǎ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ bŀǘƛƻƴŀƭ 

.ŜƴŎƘƳŀǊƪǎΦ 

aƻƴǳƳŜƴǘŀǘƛƻƴ ƻŦ ŀƭƭ ǇǊƛƳŀǊȅ ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ǿƛƭƭ ōŜ ƳŀŘŜ ǳǎƛƴƎ мнƳƳ ǎǘŜŜƭ Ǉƛƴǎ ŜƳōŜŘŘŜŘ 

ƛƴŎƻƴŎǊŜǘŜ Ŏŀǎǘ ƛƴπǎƛǘǳΦ ¢ƘŜ ŘŜǎŎǊƛǇǘƛƻƴ ŎŀǊŘǎ ŦƻǊ ǘƘŜ ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ǿƛƭƭ ōŜ ǇǊŜǇŀǊŜŘ ŀƴŘ 

ǎǳōƳƛǘǘŜŘǘƻ ǘƘŜ /ƭƛŜƴǘ ŀƴŘ ŘŜǘŀƛƭŜŘ ƛƴ ǘƘŜ ǊŜǇƻǊǘ ǘƻ ōŜ ǎǳōƳƛǘǘŜŘ ǘƻ ǘƘŜ /ƭƛŜƴǘ ŦƻǊ ŦǳǘǳǊŜ 

ǊŜŦŜǊŜƴŎŜΦ 

¢ƘŜ ǎǳǊǾŜȅ ƻŦ ǘƘŜ ŎŜƴǘǊŜ ƭƛƴŜ ǿƛƭƭ ƛƴǾƻƭǾŜ ǾŜǊƛŦƛŎŀǘƛƻƴ ŀƴŘ ŎƻǊǊŜŎǘƛƻƴ ƻŦ ŀƭƭ ŀŎǘƛǾƛǘƛŜǎ ŎŀǊǊƛŜŘ ƻǳǘ 

ōȅ¢9/¦ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ǊƻŀŘ ŀƭƛƎƴƳŜƴǘ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǘƻ Ǉƭƻǘ ƛǘ ƻƴ ǘƘŜ ǇƭŀƴΣ ƛƴŎƭǳŘƛƴƎΥ 
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[ŜǾŜƭƛƴƎ ŀƭƻƴƎ ŎŜƴǘŜǊƭƛƴŜ ŀǘ рлƳ ƛƴǘŜǊǾŀƭǎ ŦƻǊ ǘƘŜ ƭƻƴƎƛǘǳŘƛƴŀƭ ǇǊƻŦƛƭŜΣ ŀƴŘ 

/ǊƻǎǎπǎŜŎǘƛƻƴ ƭŜǾŜƭƛƴƎ ŀǘ нллƳ ƛƴǘŜǊƴŀƭǎ ŀƴŘ ŀǘ ŀƴȅ ƭƻŎŀƭ ƛǊǊŜƎǳƭŀǊƛǘȅΦ /Ǌƻǎǎ ǎŜŎǘƛƻƴǎ ŀǊŜ ǘƻ ŎƻǾŜǊŀǘ 

ƭŜŀǎǘ нрƳ ƻƴ ŜŀŎƘ ǎƛŘŜ ƻŦ ǘƘŜ ŎŜƴǘŜǊƭƛƴŜ 

CǳǊǘƘŜǊΣ ǘƘŜ ǎǳǊǾŜȅ ǿƛƭƭ ǳǇŘŀǘŜ ƻǊ ŎƻǾŜǊ ǘƘŜ ƭƻŎŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ŎŜƴǘǊŜ ƭƛƴŜ ƻŦ ǇƘȅǎƛŎŀƭ ŦŜŀǘǳǊŜǎ 

ƭƛƪŜōǳƛƭŘƛƴƎǎΣ ƳƻƴǳƳŜƴǘǎΣ ǇƻǎǘǎΣ ǇƛǇŜ ƭƛƴŜǎΣ ŜȄƛǎǘƛƴƎ ǊƻŀŘǎ ŀƴŘ Ǌŀƛƭǿŀȅ ƭƛƴŜǎΣ ǎǘŜŀƳκǊƛǾŜǊ 

ŎǊƻǎǎƛƴƎǎΣŎǊƻǎǎ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ŜǘŎΦ ǘƘŀǘ ŀǊŜ ƭƛƪŜƭȅ ǘƻ ŀŦŦŜŎǘ ǘƘŜ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎΦ 

Lƴ ŀŘŘƛǘƛƻƴΣ ŜƭŜŎǘǊƻƴƛŎ ŎƻǇƛŜǎ ƻŦ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎ Řŀǘŀ ǎŀǾŜŘ ƛƴ a{ 9ȄŎŜƭ ŀƴŘ ǘƻǇƻƎǊŀǇƘƛŎŘǊŀǿƛƴƎǎ 

ƛƴ Ǉ ƻǊ 5²D ŦƻǊƳŀǘ ǿƛƭƭ ōŜ ǎǳōƳƛǘǘŜŘ ƛƴ /5 whaǎ ǘƻ ǘƘŜ /ƭƛŜƴǘ ŀƴŘ ōŜŎƻƳŜ Ƙƛǎ ǇǊƻǇŜǊǘȅΦ 

3.2.2 LƴǎǘǊǳƳŜƴǘŀǘƛƻƴ 

LƴǎǘǊǳƳŜƴǘǎ ǳǎŜŘ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ {ǳǊǾŜȅ ŀǊŜΥ π 

· ILπ¢!wD9¢ ±флҌ όп bƻΦύ Dt{ ǊŜŎŜƛǾŜǊǎ 

· tǊƻaŀǊƪо όоbƻΦύ Dt{ ǊŜŎŜƛǾŜǊǎ 

· ¢ƻǘŀƭ ǎǘŀǘƛƻƴ {hYYL! {9¢ ннлY όм bƻΦύΦ 

· tǊŜŎƛǎŜ !ǳǘƻƳŀǘƛŎ ƭŜǾŜƭƛƴƎ aŀŎƘƛƴŜǎ όн bƻΦύΦ 

· [ŀǇǘƻǇ /ƻƳǇǳǘŜǊǎΦ 

3.2.3 aŜǘƘƻŘƻƭƻƎȅ 

¢ƘŜ [h¢н {ŜŎǘƛƻƴ ƻŦ ǘƘŜ ŜȄǇǊŜǎǎǿŀȅ Ǌǳƴǎ ŦǊƻƳ /ƘŀƭƛƴȊŜ ǘƻ aƻǊƻƎƻǊƻ ǿƘƻǎŜ ǘƻǘŀƭ ƭŜƴƎǘƘ ƛǎ 

упΦфYƳ ǿƛǘƘ ŀŎŎŜǎǎ ǊƻŀŘ ƻŦ нфΦнYƳΦ ¢ƘŜ ¢! ǎǳǊǾŜȅ ǘŜŀƳ ŎŀǊǊƛŜŘ ƻǳǘ ǎǳǊǾŜȅ ǿƛǘƘƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴΦ 

 /ƻƴǘǊƻƭ {ǳǊǾŜȅΥ 

¢! ǎǳǊǾŜȅ ǘŜŀƳ ŀŘƻǇǘŜŘ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭǎ ŀǘ ǎƛǘŜΦ ¢ƘŜ [h¢н ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ 

ŜȄǇǊŜǎǎǿŀȅƘŀŘ ƻƴƭȅ ǇǊƛƳŀǊȅ ŎƻƴǘǊƻƭǎ ǘƘŀǘ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ¢9/¦ ǎǳǊǾŜȅ ǘŜŀƳΦ ¢ƘŜǎŜ ŎƻƴǘǊƻƭǎ 

ǿŜǊŜŀŘƻǇǘŜŘ ŀƴŘ ǘƘŜƴ ǊŜπŎƻƻǊŘƛƴŀǘŜŘ ŀǎ ƛǘǎ ƴŜǘǿƻǊƪ ǿŀǎ ƴƻǘ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘƛƴ ƛǘǎŜƭŦΦ ¢ƘŜ 

ƴŜǿƭȅŀǎǎƛƎƴŜŘ ƘƻǊƛȊƻƴǘŀƭ ŎƻƻǊŘƛƴŀǘŜǎ ŀƴŘ ŎƻƳǇǳǘŀǘƛƻƴǎ ƛƴǾƻƭǾŜŘ ŀǊŜ ǿŜƭƭ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ 

!ǇǇŜƴŘƛȄ 

¢ƘŜ ǎŜŎƻƴŘŀǊȅ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭǎ ǿŜǊŜ ǘƘŜ ƛƴǎǘŀƭƭŜŘ ŀǎ ƛƴǘŜǊƳŜŘƛŀǘŜ Ǉƻƛƴǘǎ ōŜǘǿŜŜƴ ŀƴȅ ǇŀƛǊ 

ƻŦtǊƛƳŀǊȅ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭ ǇƻƛƴǘǎΦ {ŜŎƻƴŘŀǊȅ Ǉƻƛƴǘǎ ŀǊŜ ƳŀŘŜ ƻŦ ǇǊŜŎŀǎǘ ŎƻƴŎǊŜǘŜ ŎǳōŜǎ 

ǿƘƻǎŜŘƛƳŜƴǎƛƻƴǎ ŀǊŜ муŎƳ Ȅ муŎƳ ȄпрŎƳ ¢ƘŜǎŜ ƎǊƻǳƴŘ ƳŀǊƪŜǊǎ ŀǊŜ ƴŀƳŜŘ ǿƛǘƘ ǇǊŜŦƛȄ /a{/ 

ŦƻƭƭƻǿŜŘōȅ ƛƴŎǊŜŀǎƛƴƎ ƴǳƳŜǊƛŎ ǾŀƭǳŜΣ ƛΦŜ /a{/ ллмΣллнΣллоΧΧΧоллΦ /a{/ ǎǘŀƴŘǎ ŦƻǊ /I![Lb½9π

ahwhDhwh {9/hb5!w¸ /hb¢wh[Φ 

ғCƛƎǳǊŜ оπтΥ ǎŜŎƻƴŘŀǊȅ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭ ƳƻƴǳƳŜƴǘǎ Ҕ 
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.ŜŦƻǊŜ ŜȄŜŎǳǘƛƻƴ ƻŦ /ƻƴǘǊƻƭ {ǳǊǾŜȅΣ ǇŜǊƳŀƴŜƴǘ ƎǊƻǳƴŘ ƳŀǊƪŜǊǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ƻƴ ǘƘŜ ŀǊŜŀǎƻŦ 

ƛƴǘŜǊŜǎǘΦ ¢ƘŜǎŜ ƳŀǊƪǎ ŀǊŜ ƻŦ ǘǿƻ ŎŀǘŜƎƻǊƛŜǎ 

- tǊƛƳŀǊȅ ŎƻƴǘǊƻƭ ƳŀǊƪŜǊǎ 

- {ŜŎƻƴŘŀǊȅ ŎƻƴǘǊƻƭ ƳŀǊƪŜǊǎ 

· aƻƴǳƳŜƴǘŀǘƛƻƴ ŀƴŘ /ƻƻǊŘƛƴŀǘƛƻƴ ƻŦ tǊƛƳŀǊȅ {ǳǊǾŜȅ /ƻƴǘǊƻƭǎ 

¢ƘŜ ǎǳǊǾŜȅ ƳƻƴǳƳŜƴǘǎ ǘƘŀǘ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ōȅ ¢9/¦ ǿŜǊŜ ŀŘƻǇǘŜŘΦ ¢ƘŜǎŜ ƳƻƴǳƳŜƴǘǎ ǿŜǊŜǎǇŀŎŜŘ 

ŀǘ ŀǇǇǊƻȄƛƳŀǘŜƭȅ оƪƳ ƛƴǘŜǊǾŀƭǎ ŀƴŘ ǿŜǊŜ ƴŀƳŜŘ ŀǎ YaDt{ млΣммΣмнΧΦΦсн 

¢ƘŜǎŜ /ƻƴǘǊƻƭǎ ŀǊŜ ƳŀŘŜ ƻŦ Ŏŀǎǘ ƛƴ ǎƛǘǳ ŎƻƴŎǊŜǘŜ ŦƛȄŜŘ ǿƛǘƘ мнƳƳ ƛǊƻƴ ǊƻŘ ŀǘ ǘƘŜ ŎŜƴǘŜǊ 

ƛƴŎŀǎŜŘƛƴǘƻ п ƛƴŎƘ ǇǾŎ ǇƛǇŜΦ 

Dt{ ǎǳǊǾŜȅ ǿŀǎ ŘƻƴŜ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƎŜƴŜǊŀƭƭȅ ŀŎŎŜǇǘŜŘ ǎǳǊǾŜȅ ǇǊƛƴŎƛǇƭŜ ƻŦ άŦǊƻƳ ǘƘŜ ǿƘƻƭŜ ǘƻ 

ǘƘŜǇŀǊǘέ ƛƴ ǿƘƛŎƘ ŎŀǎŜ ǘƘŜ Ƴŀƛƴ ŦǊŀƳŜǿƻǊƪ ƻŦ ŎƻƴǘǊƻƭǎ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ŦƛǊǎǘ ŦƻƭƭƻǿŜŘ 

ōȅŘŜƴǎƛŦƛŎŀǘƛƻƴ ƻŦ ŎƻƴǘǊƻƭǎ ǿƛǘƘƛƴ ǘƘŜ Ƴŀƛƴ ŦǊŀƳŜǿƻǊƪΦ 

¢ƘǊŜŜ Dt{ ǊŜŎŜƛǾŜǊǎ ǿŜǊŜ ǇƭŀŎŜŘ ƻƴ ōŀǎŜ Ǉƻƛƴǘ ŀƴŘ ƻǘƘŜǊ ǘǿƻ ƴŜǿ ƳƻƴǳƳŜƴǘǎ Ǉƻƛƴǘǎ ƛƴ 

ǎǘŀǘƛŎƳƻŘŜΦ ¢ƘŜ ǘƘǊŜŜ Dt{ ǊŜŎŜƛǾŜǊǎ ǿŜǊŜ ƭŜŦǘ ǘƻ ŎƻƭƭŜŎǘ ǊŜŀŘƛƴƎǎ ŜƴƻǳƎƘ ǘƻ ǊŜǎƻƭǾŜ ōŀǎŜƭƛƴŜ 

ǾŜŎǘƻǊǎōŜǘǿŜŜƴ ǘƘŜƳǎŜƭǾŜǎ ŀƴŘ ƘŜƴŎŜ ƻōǘŀƛƴ ŀ ǎŜǘ ƻŦ Dt{ ŎƻƴǘǊƻƭǎ ƻƴ ǿƘƛŎƘ ǘƻ ōŀǎŜ ǿƘƛƭŜ 

ǇǊƻŎŜŜŘƛƴƎǿƛǘƘ ŦǳǊǘƘŜǊ ŎƻƴǘǊƻƭ ōǊŜŀƪ Řƻǿƴ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊƻŀŘΦнΦмΦм aƻƴǳƳŜƴǘŀǘƛƻƴ ŀƴŘ 

/ƻƻǊŘƛƴŀǘƛƻƴƻŦ {ŜŎƻƴŘŀǊȅ {ǳǊǾŜȅ /ƻƴǘǊƻƭǎ 

{ŜŎƻƴŘŀǊȅ ŎƻƴǘǊƻƭǎ ǿŜǊŜ ƛƴǎǘŀƭƭŜŘ ŀǘ ƛƴǘŜǊǾŀƭǎ ōŜǘǿŜŜƴ оллƳ ǘƻ пллƳΦ ¢ƘŜǎŜ ŎƻƴǘǊƻƭǎ ŀǊŜ ƳŀŘŜƻŦ 

ǇǊŜŎŀǎǘ ŎƻƴŎǊŜǘŜ ŎǳōŜǎ ŀƴŘ ǿŜǊŜ ŦƛǊƳƭȅ ŦƛȄŜŘ ƻƴ ǘƘŜ ƎǊƻǳƴŘ ŀǘ ǎǳƛǘŀōƭŜ ƭƻŎŀǘƛƻƴǎΦ 

ғCƛƎǳǊŜ оπуΥ LƴǎǘŀƭƭŜŘ {ŜŎƻƴŘŀǊȅ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭ ƳŀǊƪŜǊǎ ōŜǘǿŜŜƴ /ƘŀƭƛƴȊŜ ŀƴŘ aƻǊƻƎƻǊƻҔ 
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{ŜŎƻƴŘŀǊȅ ƳŀǊƪŜǊǎ ƘŀǾŜ ōŜŜƴ ƛƴǎǘŀƭƭŜŘ Ŏƻƴǎƛǎǘ ƻŦ ǇǊŜŎŀǎǘ ŎƻƴŎǊŜǘŜ ŎǳōŜǎ ǿƛǘƘ !ƭǳƳƛƴǳƳ ǎŎǊŜǿŀǘ 

ǘƘŜ ŎŜƴǘŜǊΦ ¢ƘŜ ǎŜŎƻƴŘŀǊȅ ƳŀǊƪŜǊǎ ƘŀǾŜ ōŜŜƴ ƴŀƳŜŘ ǿƛǘƘ ǇǊŜŦƛȄ /a{t ŦƻƭƭƻǿŜŘ ōȅ 

ƛƴŎǊŜŀǎƛƴƎŘƛƎƛǘǎ ŜƎ /a{t лмΣлнΣ лоΧоллDt{ ǊŜŎŜƛǾŜǊǎ ƛƴ wŜŀƭ ¢ƛƳŜ YƛƴŜƳŀǘƛŎ όw¢Yύ ƳƻŘŜ ǿŜǊŜ 

ǳǎŜŘ ǘƻŀǎǎƛƎƴ ƘƻǊƛȊƻƴǘŀƭ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ǎŜŎƻƴŘŀǊȅ ǎǳǊǾŜȅ ƳŀǊƪŜǊǎ ǘƘŀǘ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘΦ 

IŜƛƎƘǘǎ ƻŦǘƘŜ ǎǳǊǾŜȅ ƎǊƻǳƴŘ ƳŀǊƪŜǊǎ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ōȅ ƭŜǾŜƭƛƴƎ ƛƴ ǘƘƛǎ ŎŀǎŜ ǇǊŜŎƛǎŜ ŀǳǘƻƳŀǘƛŎ 

ƭŜǾŜƭǎ ǿŜǊŜǳǎŜŘΦ 

{ŜŎƻƴŘŀǊȅ {ǳǊǾŜȅ /ƻƴǘǊƻƭǎ ǿŜǊŜ ŎƻƻǊŘƛƴŀǘŜŘ ōȅ ǳǎƛƴƎ Dt{ ǊŜŎŜƛǾŜǊǎ ƛƴ w¢Y ƳƻŘŜΦ ¢ƘŜ w¢Y 

ōŀǎŜǎǘŀǘƛƻƴ ǿŀǎ ǎŜǘ ŀǘ ƻƴŜ ƻŦ tǊƛƳŀǊȅ /ƻƴǘǊƻƭ tƻƛƴǘ όŜǎǘŀōƭƛǎƘŜŘ ŜŀǊƭƛŜǊύ ŀƴŘ ǘƘŜ wƻǾŜǊ ǿŀǎ ǎŜǘ ŀǘ 

ŀƴȅ{ŜŎƻƴŘŀǊȅ tƻƛƴǘ ŦƻǊ ŀōƻǳǘ нπр ƳƛƴǳǘŜǎ ǘƻ ƎƛǾŜ ƛǘ ƘƻǊƛȊƻƴǘŀƭ ŎƻƻǊŘƛƴŀǘŜǎΦ 

· 5Ŝǘŀƛƭǎ ǎǳǊǾŜȅ 

{ƛǘŜ ŘŜǘŀƛƭ ǇƛŎƪƛƴƎ ǿŀǎ ǇŜǊŦƻǊƳŜŘ Ƴŀƛƴƭȅ ǳǎƛƴƎ w¢Y Dt{ ŜǎǇŜŎƛŀƭƭȅ ƛƴ ǘƘŜ ƻǇŜƴ ŀǊŜŀǎ ǿƘƛŎƘ 

ǿŀǎƻŎŎŀǎƛƻƴŀƭƭȅ ǎǳǇǇƭŜƳŜƴǘŜŘ ōȅ ǘƻǘŀƭ ǎǘŀǘƛƻƴ ǎǳǊǾŜȅ ƛƴ ǘƘŜ ōǳƛƭǘ ǳǇ ŀǊŜŀǎΦ 5Ŝǘŀƛƭǎ ǇƛŎƪŜŘ ŘǳǊƛƴƎ 

ǘƘŜǘƻǇƻƎǊŀǇƘƛŎŀƭ ǎǳǊǾŜȅ ƛƴŎƭǳŘŜŘ ōǳǘ ƴƻǘ ƭƛƳƛǘŜŘ ǘƻ ǎǇƻǘ ƘŜƛƎƘǘǎΣ ƛƴǾŜǊǘ ƭŜǾŜƭǎΣ ŦƭƻƻǊ ƭŜǾŜƭǎΣ 

ŀŎŎŜǎǎǊƻŀŘǎΣ Ŧƻƻǘ ǇŀǘƘǎΣ ŎǳƭǾŜǊǘǎΣ ōǊƛŘƎŜǎΣ ǘǊŜŜǎΣ ǎƛƎƴōƻŀǊŘǎΣ ōƻǳƴŘŀǊȅ ŦŜƴŎŜǎΣ ōǳƛƭŘƛƴƎǎΣ ŘǊŀƛƴŀƎŜΣ 

ŦŀǊƳōƻǳƴŘŀǊƛŜǎΣ ƻǾŜǊƘŜŀŘ ǇƻǿŜǊ ƭƛƴŜǎ ŀƴŘ ǘŜƭŜǇƘƻƴŜ ǇƻƭŜǎΦ hǘƘŜǊǎ ƛƴŎƭǳŘŜΤ ƪŜǊō ǎǘƻƴŜΣ 

ōƻǳƴŘŀǊȅǿŀƭƭǎΣ ƎŀǘŜǎ ŀƴŘ ŀƴȅ ƻǘƘŜǊ ŦŜŀǘǳǊŜ ƻŦ ƛƴǘŜǊŜǎǘΦ 5Ŝǘŀƛƭ ǇƛŎƪƛƴƎ ŀƴŘ ǊŜŎƻǊŘƛƴƎ Ƙŀǎ ōŜŜƴ 

ŘƻƴŜŜƭŜŎǘǊƻƴƛŎŀƭƭȅ ŀƴŘ ǘƘŜǊŜŀŦǘŜǊ ŘƻǿƴƭƻŀŘŜŘ ƛƴǘƻ ŎƻƳǇǳǘŜǊ ŜǾŜǊȅ ŘŀȅΦ ¢Ƙǳǎ ōŜƛƴƎ ŀōƭŜ ǘƻ 

ŀǾƻƛŘƎǊƻǎǎ ŜǊǊƻǊǎ ŀƴŘ ōƭǳƴŘŜǊǎΦ 

ғCƛƎǳǊŜ оπфΥ ¢ŀƪƛƴƎ ƻǾŜǊƘŜŀŘ ǇƻǿŜǊ ƭƛƴŜ ŎŀōƭŜǎΩ ƘŜƛƎƘǘ ƳŜŀǎǳǊŜƳŜƴǘǎ Ҕ 

 

ғCƛƎǳǊŜ оπмлΥ 5Ŝǘŀƛƭ ǇƛŎƪƛƴƎ ŀǘ ǎƛǘŜҔ 
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3.2.4 5ŀǘŀ tǊƻŎŜǎǎƛƴƎ 

!ǎ ŜȄǇƭŀƛƴŜŘ ŀōƻǾŜΣ Dt{ Ǉƻǎǘ ǇǊƻŎŜǎǎƛƴƎ ǿŀǎ ŘƻƴŜ ǳǎƛƴƎ Db{{ {ƻƭǳǘƛƻƴ ǎƻŦǘǿŀǊŜ ǘƻ ǇǊƻŘǳŎŜǇǊƛƳŀǊȅ 

ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ŦƻǊ ǘƘŜ ǎǳǊǾŜȅ ǿƻǊƪǎΦ ¢Ƙƛǎ ǿŀǎ ŦƻƭƭƻǿŜŘ ōȅ {ŜŎƻƴŘŀǊȅ /ƻƴǘǊƻƭǎ 

ŎƻƻǊŘƛƴŀǘƛƻƴ ōȅ ǳǎƛƴƎ Dt{ ǊŜŎŜƛǾŜǊǎ ǿƛǘƘ w¢Y ŎŀǇŀōƛƭƛǘȅΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ƭŜǾŜƭƛƴƎ Řŀǘŀ 

ƘŀǾŜōŜŜƴ ǊŜŘǳŎŜŘ ǳǎƛƴƎ aƛŎǊƻǎƻŦǘ 9ȄŎŜƭ ǎǇǊŜŀŘǎƘŜŜǘΦ 

¢ƘŜ ŘŜǘŀƛƭǎ ǎǳǊǾŜȅ ǊŜǎǳƭǘǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ǘƻ ǇǊƻŘǳŎŜ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇ ƻŦ ǘƘŜ 

ŘŜǘŀƛƭǎǇƛŎƪŜŘ ŦǊƻƳ ǎƛǘŜ ŀǎ ŘŜǎŎǊƛōŜŘ ƛƴ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅΦ 5ŜǘŀƛƭŜŘ ŘƛƎƛǘŀƭ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇ 

ƘŀǎōŜŜƴ ǇǊƻŘǳŎŜŘ ǿƘƛŎƘ ŎƻǾŜǊǎ ǘƘŜ ǿƘƻƭŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ ¢ƘŜ ǎŀƳŜ ƛƴŦƻǊƳŀǘƛƻƴ Ƙŀǎ ŀƭǎƻ 

ōŜŜƴǎǳǇǇƭƛŜŘ ƛƴ ŘƛƎƛǘŀƭ ŦƻǊƳŀǘ ό!ǳǘƻ/!5 ŦƻǊƳŀǘύ ǘƻ ǘƘŜ ŎƭƛŜƴǘΦ 

¢ƘŜ ƳŀǇǎ Ƙŀǎ ōŜŜƴ ŘǊŀǿƴ ǳǎƛƴƎ !ǳǘƻ/!5 /ƛǾƛƭ о5 ǎƻŦǘǿŀǊŜ ǾŜǊǎƛƻƴ нлмуΦ ¢ƘŜ ǎŀƳŜ 

ƴŀǘƛƻƴŀƭƎǊƛŘ ǎȅǎǘŜƳ ƻŦ ŎƻƻǊŘƛƴŀǘŜ ǳǎŜŘ ƛƴ ǇƛŎƪƛƴƎ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ŘŜǘŀƛƭǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ 

ŘǊŀǿƛƴƎ ǘƘŜƳŀǇΦ ±ŀǊƛƻǳǎ ŎƻƭƻǳǊǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ŘŜǇƛŎǘƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ƛƴ ǘƘŜ ƳŀǇ ŦƻǊ ǘƘŜ 

ǇǳǊǇƻǎŜ ƻŦŜƴƘŀƴŎƛƴƎ ǊŜŀŘŀōƛƭƛǘȅΦ ²ƘŜƴŜǾŜǊ ƛǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ŎŀǊǘƻƎǊŀǇƘƛŎ ƎŜƴŜǊŀƭƛȊŀǘƛƻƴ Ƙŀǎ 

ōŜŜƴ ǳǎŜŘΦ 

! ƭŜƎŜƴŘ Ƙŀǎ ōŜŜƴ ǇǊƻǾƛŘŜŘ ǘƻ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ƳŀǇ ǘƻ ŀƛŘ ƛƴ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴ ƻŦǾŀǊƛƻǳǎ 

ŦŜŀǘǳǊŜǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ƳŀǇΦ 

3.2.5 5ŜǎŎǊƛǇǘƛƻƴ ƻŦ wŜǎǳƭǘǎ 

¢ƘŜ ¢! ǎǳǊǾŜȅ ǘŜŀƳ Ƙŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ŦƛŜƭŘ ǎǳǊǾŜȅ ŀǎ ǇŜǊ ¢hwΦ CƛŜƭŘ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ǘƘŜƴ 

ǘƘŜǎǳōǎŜǉǳŜƴǘ ŀƴŀƭȅǎƛǎ ƘŀǾŜ ǊŜǾŜŀƭŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

· {ƻƳŜ ƻŦ ǎǳǊǾŜȅ ŎƻƴǘǊƻƭ Ǉƻƛƴǘǎ ǘƘŀǘ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ŘǳǊƛƴƎ ǘƘŜ ǇǊŜǾƛƻǳǎ 
ǇǊƻƧŜŎǘƳƛǎǎƛƻƴǎ ŀǊŜ ǎǘƛƭƭ ƎƻƻŘ ŀƴŘ ƛƴǘŀŎǘΦ ¢ƘŜ ¢! ǎǳǊǾŜȅ ǘŜŀƳ Ƙŀǎ ƛƴǎǘŀƭƭŜŘ ƳƻǊŜ 
ǎǳǊǾŜȅŎƻƴǘǊƻƭǎ ŀǘ ǎƛǘŜ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŎƻǊǊƛŘƻǊΦ {ƻƳŜ ƻŦ ǘƘŜǎŜ ŎƻƴǘǊƻƭǎ ŀǊŜ ƴŜǿ ŀƴŘ 
ƻǘƘŜǊǎǿŜǊŜ ŀŘƻǇǘŜŘ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǇǊƻƧŜŎǘ ƳƛǎǎƛƻƴǎΦ ¢ƘŜ Ǉƻǎƛǘƛƻƴŀƭ ǾŀƭǳŜǎ Ƙŀǎ 
ǎƭƛƎƘǘƭȅŎƘŀƴƎŜŘ ŀƴŘ ǾŜǊǘƛŎŀƭ ǾŀƭǳŜǎ ŀǊŜ ǿƛǘƘƛƴ ǘƘŜ ŀŎŎŜǇǘŀōƭŜ ŀŎŎǳǊŀŎƛŜǎ ŀƴŘ ŀǊŜ 
ōŜƛƴƎǳǎŜŘŦƻǊ ǎǳǊǾŜȅ ŀŎǘƛǾƛǘƛŜǎ ŎǳǊǊŜƴǘƭȅ ŀƴŘ ŦƻǊ ŦǳǘǳǊŜΦ 

3.2.6 ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ¢ƻǇƻƎǊŀǇƘƛŎ {ǳǊǾŜȅ LƴŦƻǊƳŀǘƛƻƴ 

¢ƘŜ ¢! ǎǳǊǾŜȅ ǘŜŀƳ Ƙŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ŀƭƭ ƴŜŎŜǎǎŀǊȅ ǾŜǊƛŦƛŎŀǘƛƻƴǎ ƻƴ ǘƘŜ ŎƻǊǊŜŎǘƴŜǎǎ ŀƴŘǊŜƭƛŀōƛƭƛǘȅ 

ƻŦ ǇǊŜǾƛƻǳǎ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ƎŀǘƘŜǊŜŘ ōȅ ¢9/¦ ŀǘ ŜŀǊƭƛŜǊ ǎǘŀƎŜǎ ƻŦ ǘƘŜǇǊƻƧŜŎǘΦ 

¢ƘŜ ǘŜŎƘƴƛŎŀƭ ŎƘŜŎƪǎ ǿŜǊŜ ŘƻƴŜ ƻƴ ǘƘŜ ƎŜƻŘŜǘƛŎ ƴŜǘǿƻǊƪ ǘƘŀǘ ǿŀǎ ŜǎǘŀōƭƛǎƘŜŘ ǘƻ 

ŎƻƻǊŘƛƴŀǘŜǘƘŜ ǇǊƻƧŜŎǘ ŎƻǊǊƛŘƻǊΦ ¢ƘŜ ¢! ǎǳǊǾŜȅ ǘŜŀƳ ŎƘŜŎƪŜŘ ǘƘŜ ƴŜǘǿƻǊƪ ƛƴ [h¢н ŀƴŘ 

ƘŀǊƳƻƴƛȊŜŘ ƛǘ ǿƛǘƘ[h¢м ƴŜǘǿƻǊƪΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ Ƙŀǎ ǊŜǎǳƭǘŜŘ ƛƴǘƻ ƘŀǾƛƴƎ ŀ ǎƭƛƎƘǘƭȅ ŘƛŦŦŜǊŜƴǘ ǎŜǘ 

ƻŦ ƘƻǊƛȊƻƴǘŀƭǎǳǊǾŜȅ ŎƻƴǘǊƻƭǎ ǿƘŜƴ ŎƻƳǇŀǊŜŘ ǘƘŜ ǘǿƻ ǿƛǘƘ ǘƘŜ ƭƛǎǘ ǇǊƻǾƛŘŜŘ ōȅ ¢9/¦Φ 

!ƭƭ ǇƘȅǎƛŎŀƭ ŀƴŘ ƳŀƴƳŀŘŜ ŦŜŀǘǳǊŜǎ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŎƻǊǊƛŘƻǊ ǿŜǊŜ ǇƛŎƪŜŘ ŀƴŘ ŎƻƳǇŀǊŜŘ 
ǘƻǘƘŜ ŘŜǘŀƛƭǎ ǇƛŎƪŜŘ ōȅ ¢9/¦ ǘŜŀƳΦ ¢ƘŜǊŜ ƛǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜǎ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻΦ 

!ǇŀǊǘ ŦǊƻƳ ǎƭƛƎƘǘ ǊŜπŀƭƛƎƴƳŜƴǘǎ ŀǘ ǎƻƳŜ ǎŜŎǘƛƻƴǎΣ ǘƘŜǊŜ ƛǎ ƴƻ ǎƛƎƴƛŦƛŎŀƴǘ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴǘƘŜ 

ƛƴŦƻǊƳŀǘƛƻƴ ǇǊƻǾƛŘŜŘ ōȅ ¢9/¦ ŀƴŘ ǘƘŜ ƻƴŜ ŎƻƭƭŜŎǘŜŘ ōȅ ¢! ǘŜŀƳΦ 
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3.3 ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ {ƻƛƭ ŀƴŘ aŀǘŜǊƛŀƭǎ LƴǾŜǎǘƛƎŀǘƛƻƴ 

3.3.1 ±ŜǊƛŦƛŎŀǘƛƻƴ ƻŦ tǊŜǾƛƻǳǎ {ǘǳŘȅ ŎŀǊǊƛŜŘ ōȅ ¢9/¦ 

aŀǘŜǊƛŀƭǎ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǎǘǳŘȅ ŦǊƻƳ /ƘŀƭƛƴȊŜ ǘƻ aƻǊƻƎƻǊƻ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ нлнн ōȅ wŜǎŜŀǊŎƘŀƴŘ 

5ŜǾŜƭƻǇƳŜƴǘ ¦ƴƛǘ όw5¦ύ ǿƻǊƪƛƴƎ ǳƴŘŜǊ ¢9/¦Φ 

LƴǾŜǎǘƛƎŀǘƛƻƴǎ ƛƴǾƻƭǾŜŘ ŦƻƭƭƻǿƛƴƎ ŀŎǘƛǾƛǘƛŜǎΥ 

· {ŀƳǇƭƛƴƎ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎ ƻŦ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ 

· LŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ƻŦ ƎǊŀǾŜƭǎ ƳŀǘŜǊƛŀƭǎ 

· LŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ƻŦ ƘŀǊŘǎǘƻƴŜ ǎƛǘŜǎ 

· LŘŜƴǘƛŦȅƛƴƎ ŀƴŘ ǘŜǎǘƛƴƎ ƻŦ ǎŀƴŘ ǎƻǳǊŎŜǎ 

· LƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ǎƻǳǊŎŜǎ 

¢ƘŜ ŀƭƛƎƴƳŜƴǘ ǎǘŀǊǘŜŘ ŀǘ /ƘŀƭƛƴȊŜ όŜƴŘ ƻŦ ƭƻǘ мύ ŀǎ Ŏƻƴǘƛƴǳŀǘƛƻƴ ƻŦ ŎƘŀƛƴŀƎŜ ŦǊƻƳ [ƻǘ м ǳǇ ǘƻ 

aƻǊƻƎƻǊƻΦ 

 {ǳōƎǊŀŘŜ ǎƻƛƭǎ 

{ǳōƎǊŀŘŜ ǎƻƛƭǎ ǿŜǊŜ ƛƴǾŜǎǘƛƎŀǘŜŘ ōȅ ŜȄŎŀǾŀǘƛƻƴ ƻŦ ǘŜǎǘ Ǉƛǘǎ ǘƻ мƳ ŘŜǇǘƘ ŀǘ ƛƴǘŜǊǾŀƭǎ ƻŦ млллƳΦ¢Ŝǎǘ 

Ǉƛǘǎ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ŀƭƻƴƎ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀƭƛƎƴƳŜƴǘΦ {ŀƳǇƭŜǎ ǿŜǊŜ ǘŀƪŜƴ ŀƴŘ ǘŜǎǘŜŘ ŦƻǊΥ 

· tŀǊǘƛŎƭŜǎ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ 

· !ǘǘŜǊōŜǊƎ ƭƛƳƛǘǎ 

· [ƛƴŜŀǊ ǎƘǊƛƴƪŀƎŜ 

· /ƻƳǇŀŎǘƛƻƴ ǘŜǎǘǎ 

· /.w ǘŜǎǘǎ 

LƴǾŜǎǘƛƎŀǘƛƻƴ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘΣ Ƴƻǎǘ ƻŦ ǘƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ǿŜǊŜ ŘƻƳƛƴŀǘŜŘ ǿƛǘƘ ŎƭŀȅŜȅ {!b5ΣǎŀƴŘȅ 

/[!¸ ŀƴŘ ǎƛƭǘȅ {!b5Φ Lǘ ŀƭǎƻ ƴƻǘŜŘ ƻŎŎŀǎƛƻƴǎ ƻŦ ƎǊŀǾŜƭƭȅ ƳŀǘŜǊƛŀƭǎΦ 

· /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǎǳōƎǊŀŘŜ 

!ƭƛƎƴƳŜƴǘ ǎƻƛƭǎ ǿŜǊŜ ŘƛǾƛŘŜŘ ƛƴǘƻ ŜƭŜǾŜƴ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ŦǊƻƳ /ƘŀƭƛƴȊŜ ǘƻ 

aƻǊƻƎƻǊƻǊƻŀŘ ǎŜŎǘƛƻƴΦ ¢ƘŜǎŜ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΦ 

ғ¢ŀōƭŜ оπмоΥ {ǳƳƳŀǊȅ ƻŦ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǎǘǳŘȅҔ 

Name Location (km) Length (km) CBR design Subgrade class 

Section 1 78.8 to 84.8 6 3 
S3 

expansi
vesoils 

Section 2 84.8 to 92.8 8 16.7 S15 

Section 3 92.8 to 110.8 18 7.4 
S7 with 
someproblem 
soils 

Section 4 110.8 to 112.8 2 52.4 S15 

Section 5 112.8 to 146 33.2 7.3 S7 

Section 6 146 to 156 10 15.7 S15 
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Name Location (km) Length (km) CBR design Subgrade class 

Section 7 156 to 162 6 4.5 
S3 with 
someproblem 
soils 

Section 8 162 to 166 4 20.5 S15 

Section 9 166 to 175 9 10 S7 

Section 10 175 to 190 15 21.4 S15 

Section 11 190 to 193.732 3.732 8.5 S7 

tǊƻōƭŜƳ ǎƻƛƭǎ ǎǳŎƘ ŀǎ ǘƘƻǎŜ ǿƛǘƘ ƭƻǿ ǎǘǊŜƴƎǘƘ ŀƴŘκƻǊ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ƛƴ 

ǎƻƳŜƭƻŎŀǘƛƻƴǎΦ 

ғ¢ŀōƭŜ оπмп Υ !ǊŜŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ŎƻƴǘŀƛƴƛƴƎ ǇǊƻōƭŜƳ ǎƻƛƭǎ ŦǊƻƳ ǇǊŜǾƛƻǳǎ ǎǘǳŘȅҔ 

SN Location 
Length
(km) 

CBR 
WeightedPl

asticity Index 
Remark 

1 78.8 to 84.8 6 3 ς 4 27 ς 29 Potentially expansive 

2 101.8 to 103.8 2 1 ς 3 38 
Low strength 

andpotentially 
expansive 

3 157 to 159 2 3 ς 6 21 ς 29 Potentially expansive 

 

¢ƻǘŀƭ ƻŦ фƪƳ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ƘŀǾƛƴƎ ǇǊƻōƭŜƳ ǎƻƛƭǎΦ 9ȄǘŜƴŘŜŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǘƻ 

ŘŜǘŜǊƳƛƴŜŘŜƎǊŜŜ ƻŦ ŜȄǇŀƴǎƛǾŜƴŜǎǎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ǎƻƛƭǎ ǿƛǘƘ ǇƻǘŜƴǘƛŀƭ ǘƻ ōŜƛƴƎ ŜȄǇŀƴǎƛǾŜΦ 

¢ŜǎǘǎƛƴŘƛŎŀǘŜŘ ǇǊŜǎŜƴŎŜ ƻŦ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǿƛǘƘ ŘŜƎǊŜŜ ƻŦ ŜȄǇŀƴǎƛǾŜƴŜǎǎ ǊŀƴƎƛƴƎ ŦǊƻƳ ом ǘƻ 

ср҈Φ¢ƘŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ όta5aύ ŎŀǘŜƎƻǊƛǎŜ ǘƘŜǎŜ ŀǎ ƳŜŘƛǳƳ ǘƻ ƘƛƎƘ ŘŜƎǊŜŜ ƻŦ ŜȄǇŀƴǎƛǾŜƴŜǎǎΦ 

· ¢ǊŜŀǘƳŜƴǘǎ ŦƻǊ ǎǳōƎǊŀŘŜ ǿƛǘƘ ǇǊƻōƭŜƳ ǎƻƛƭǎ 

¢ǊŜŀǘƳŜƴǘǎ ŦƻǊ ǎǳōƎǊŀŘŜ ǿƛǘƘ ƭƻǿ ǎǘǊŜƴƎǘƘ ǎƻƛƭǎ ǿŜǊŜ ƴƻǘ ƻǳǘƭƛƴŜŘ ǎǇŜŎƛŦƛŎŀƭƭȅ ǊŀǘƘŜǊ ƛǘ 

ǿŀǎǊŜŦŜǊǊŜŘ ǘƻ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎΦ 9ȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ōȅ ŎƻƳǇǳǘƛƴƎ 

ǘƘŜƛǊǿŜƛƎƘǘŜŘ ǇƭŀǎǘƛŎƛǘȅ ƛƴŘŜȄΣ tLǿ ǿƘŜǊŜŀǎ ƳŀǘŜǊƛŀƭǎ ǿƛǘƘ ƘƛƎƘŜǊ ǘƘŀƴ нл ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ 

ŀǎŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎΦ 

Lǘ ǿŀǎ ƴƻǘŜŘ ǘƘŀǘ Ƴƻǎǘ ƻŦ ŀǊŜŀǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƘŀǾƛƴƎ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǿŜǊŜ ŀƭǎƻ ƘŀǾƛƴƎ /.w ƻŦƭŜǎǎ 

ǘƘŀƴ о ǘŜǊƳŜŘ ƭƻǿ ǎǘǊŜƴƎǘƘ ǎǳōƎǊŀŘŜǎΦ tǊƻǇƻǎŜŘ ǘǊŜŀǘƳŜƴǘǎ ŦƻǊ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǿŜǊŜ 

ǘƻŜȄŎŀǾŀǘŜ ŀƴŘ ǊŜǇƭŀŎŜ сллƳƳ ǿƛǘƘ ƳƛƴƛƳǳƳ ŎƻǾŜǊ ŘŜǇŜƴŘŜƴǘ ƻƴ ǘƘŜ ƘŜƛƎƘǘ ƻŦ 

ŜƳōŀƴƪƳŜƴǘŦƛƭƭ ǿƘŜǊŜŀǎ ŦƻǊ ŜƳōŀƴƪƳŜƴǘ ƻŦ ƭŜǎǎ ǘƘŀƴ нƳ ƳƛƴƛƳǳƳ ŎƻǾŜǊ ƻŦ мƳ ǿŀǎ 

ǇǊƻǇƻǎŜŘ ǿƘƛƭŜǇǊƻǾƛŘƛƴƎ ǎƭƻǇŜ ƻŦ мΥп ǿŀǎ ǊŜǉǳƛǊŜŘ ǿƘŜƴ ǘƘŜ ŜƳōŀƴƪƳŜƴǘ ŜȄŎŜŜŘǎ нƳΦ 

· [ƻŎŀǘƛƻƴǎ ǿƛǘƘ ǊƻŎƪǎ ƻǳǘŎǊƻǇǎ 

wƻŎƪǎ ƻǳǘŎǊƻǇǎ ǿŜǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ǎƻƳŜ ƻŦ ǘƘŜ ƭƻŎŀǘƛƻƴǎΦ ¢ƘŜǎŜ ǿŜǊŜ Ǿƛǎǳŀƭƭȅ ƛŘŜƴǘƛŦƛŜŘΣ 

ƴƻǎŀƳǇƭŜ ƻǊ ǘŜǎǘƛƴƎ ƻŦ ƘŀǊŘƴŜǎǎΣ ǿŜŀǘƘŜǊƛƴƎ ǿŀǎ ŎƻƴŘǳŎǘŜŘΦ 
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¢ƘŜǎŜ ƻǳǘŎǊƻǇǎ ǿŜǊŜ ƻōǎŜǊǾŜŘ ōŜǘǿŜŜƴ ǎǘŀǘƛƻƴ мтлҌллл ŀƴŘ мтоҌллл όǇƭŀŎŜ ƪƴƻǿƴ ŀǎ 

ƳƎǳƭǳǿŀ ƴŘŜƎŜ Ƙƛƭƭǎύ ŜȄǘŜƴŘƛƴƎ ŀ ǘǿƻπƪƛƭƻƳŜǘǊŜ ƭŜƴƎǘƘ ŀƴŘ ŦǊƻƳ ǎǘŀǘƛƻƴ мтсҌллл ŀƴŘ мтсҌрллΣ 

ƘŀƭŦŀ ƪƛƭƻƳŜǘǊŜ ƭŜƴƎǘƘΦ 

 aŀǘŜǊƛŀƭǎ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ 

tǊƻǇƻǎŜŘ ŀƴŘ ǇƻǘŜƴǘƛŀƭ ǎƻǳǊŎŜǎ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ƳŀǘŜǊƛŀƭǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜŘ 

ŦƻǊǎǳƛǘŀōƛƭƛǘȅΦ 

· DǊŀǾŜƭǎ ǎƻǳǊŎŜǎ 

{ŜǾŜǊŀƭ ƎǊŀǾŜƭ ǎƻǳǊŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ǎŀƳǇƭŜŘ ōȅ ŜȄŎŀǾŀǘƛƻƴ ƻŦ нƳ ǘŜǎǘ 

ǇƛǘǎΦwŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƧŜŎǘŜŘ ǘƻ ŦƻƭƭƻǿƛƴƎ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎΥ 

· tŀǊǘƛŎƭŜǎ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ 

· !ǘǘŜǊōŜǊƎ ƭƛƳƛǘǎ 

· [ƛƴŜŀǊ ǎƘǊƛƴƪŀƎŜ 

· /ƻƳǇŀŎǘƛƻƴ ǘŜǎǘǎ 

· /.w ǘŜǎǘǎ 

Lǘ ǿŀǎ ǎǘŀǘŜŘ ǘƘŀǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ƘŀǾŜ ŀǘ ƭŜŀǎǘ /.w ƻŦ мр҈ ŀƴŘ ǎƻƳŜ 

ōƻǊǊƻǿŀǊŜŀǎ ƘŀǾŜ ŀǎ ƘƛƎƘ ŀǎ пр҈ ǎǳƛǘŀōƭŜ ŦƻǊ ǎǳōōŀǎŜ ƭŀȅŜǊΦ 

ғ¢ŀōƭŜ оπмрΥ vǳŀƭƛǘȅ ŀƴŘ ǉǳŀƴǘƛǘƛŜǎ ŦƻǊ ǇǊƻǇƻǎŜŘ ƎǊŀǾŜƭ ōƻǊǊƻǿ ŀǊŜŀǎҔ 

Name Location (km) Offset Quality Quantity, m3 

 
BP 06 /ƘŀƴƎΩƻƳōŜ 

 
87+100 RHS 

4.7km from Msolwa ς
Msoga junction 

alongTanzam Highway 

 
G25 

 
1,310,000 

BP 05 Gezaulole 97+600RHS 
7.6km from 

UbenaZomozi 
G25 2,100,000 

BP 04 Maseyu 124+000LHS 
250m from 

proposedroad 
G25 675,000 

BP 03 Lukonde/Mikese 139+800LHS 
9km from 

Tanzamhighway 
G25 450,000 

BP 02 Mwidu 105+700RHS 
2.9km from 

Tanzamhighway 
G45 324,000 

BP 01 Mzumbe 190+000RHS 
2.5km from 

Mzumbejunction 
G25 300,000 

· IŀǊŘǎǘƻƴŜ ǎƻǳǊŎŜǎ 

¢ǿƻ ǎƻǳǊŎŜǎ ƻŦ ƘŀǊŘ ǎǘƻƴŜ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ǎŀƳǇƭŜŘΦ ¢Ŝǎǘǎ ŎƻƴŘǳŎǘŜŘ ǘƻ ŀǎŎŜǊǘŀƛƴ ƛǘǎǎǳƛǘŀōƛƭƛǘȅ 

ƛƴŎƭǳŘŜŘΥ 

· ¢Ŝƴ tŜǊŎŜƴǘ CƛƴŜ ±ŀƭǳŜ ŀǘ ŘǊȅ ŀƴŘ ǿŜǘ ŎƻƴŘƛǘƛƻƴǎ ό¢C± ŘǊȅ ŀƴŘ ¢C± ǿŜǘύ 

· !ƎƎǊŜƎŀǘŜ /ǊǳǎƘƛƴƎ ±ŀƭǳŜ ό!/±ύ 

· !ƎƎǊŜƎŀǘŜ LƳǇŀŎǘ ±ŀƭǳŜ ό!L±ύ 

· [ƻǎ !ƴƎŜƭŜǎ !ōǊŀǎƛƻƴ ¢Ŝǎǘ ό[!!ύ 

· .ƛǘǳƳŜƴ !ŦŦƛƴƛǘȅ 

· wŜƭŀǘƛǾŜ 5Ŝƴǎƛǘȅ ŀƴŘ ²ŀǘŜǊ !ōǎƻǊǇǘƛƻƴ 

· {ƻŘƛǳƳ {ǳƭǇƘŀǘŜ {ƻǳƴŘƴŜǎǎ ό{{{ύ 
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¢ƘŜ ǎƻǳǊŎŜǎ ǿŜǊŜ ŀǘ [ǳƎƻōŀ ƛƴ /ƻŀǎǘ wŜƎƛƻƴ ŀƴŘ aŀŦǳǊǳ ƛƴ aƻǊƻƎƻǊƻ wŜƎƛƻƴΦ [ǳƎƻōŀ ǎƻǳǊŎŜ 

Ƙŀǎ ōŜŜƴ ǳǘƛƭƛǎŜŘ ŦƻǊ ǳǇƎǊŀŘƛƴƎ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ 5ŀǊ Ŝǎ {ŀƭŀŀƳ ŀƴŘ /ƻŀǎǘ ǊƻŀŘǎΦ 

¢ŜǎǘƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ǎƻǳǊŎŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŎƻƴŎǊŜǘŜ ǿƻǊƪǎΦ ¢Ŝǎǘ ǊŜǎǳƭǘǎ ŦƻǊ aŀŦǳǊǳ ǎǘƻƴŜǎ 

ƘŀǎǎƘƻǿƴ ǘƻ ǎŀǘƛǎŦȅ ǉǳŀƭƛǘȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŎƻƴŎǊŜǘŜ ǿƻǊƪǎΦ 

· {ŀƴŘ ǎƻǳǊŎŜǎ 

Lǘ ǿŀǎ ǊŜǇƻǊǘŜŘ ǘƘŀǘ ǘǿƻ ǎƻǳǊŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜŘΦ ¢ƘŜǎŜ ǎƻǳǊŎŜǎ 

ǿŜǊŜ{ŀƴƎŀǎŀƴƎŀ ōǊƛŘƎŜ ŀǘ уллƳ ƭŜŦǘ ǎƛŘŜ ŦǊƻƳ ǎǘŀǘƛƻƴ ммпҌрлл ŀƴŘ {ŀƳǳƴƎŜκaŀŦǳǊǳ ŀǘ 

лΦоƪƳƭŜŦǘ ǎƛŘŜ ƻŦ ǎǘŀǘƛƻƴ мплҌлллΦ 

¢Ŝǎǘ ǊŜǎǳƭǘǎ ƛƴŘƛŎŀǘŜŘ ōƻǘƘ ǘƘŜǎŜ ǎƻǳǊŎŜǎ ǿŜǊŜ ƘŀǾƛƴƎ ǎƭƛƎƘǘƭȅ ƭƻǿ ŦƛƴŜǎ ŎƻƴǘŜƴǘ 

ŀƴŘǘƘŜƛǊƎǊŀŘƛƴƎ ŎǳǊǾŜǎ ǿŜǊŜ ǇƭƻǘǘŜŘ ƳŀǊƎƛƴŀƭƭȅ ƻǳǘǎƛŘŜ ƻŦ .{ унн ǎǇŜŎƛŦƛŜŘ ŜƴǾŜƭƻǇŜΦ IƻǿŜǾŜǊΣ 

ƛǘ ǿŀǎǇƻƛƴǘŜŘ ƻǳǘ ǘƘŀǘ ǿƛǘƘ ƳƛƴƻǊ ŀŘƧǳǎǘƳŜƴǘ ōȅ ōƭŜƴŘƛƴƎ ǿƛǘƘ ƻǘƘŜǊ ǎƻǳǊŎŜǎ ǘƘŜ ǎƻǳǊŎŜǎ Ŏŀƴ 

ōŜŎƻƴǎƛŘŜǊŜŘ ŦƻǊ ǳǎŀƎŜΦ 

· ²ŀǘŜǊ ǎƻǳǊŎŜǎ 

hƴŜ ǿŀǘŜǊ ǎƻǳǊŎŜ ŀǘ bƎŜǊŜƴƎŜǊŜ wƛǾŜǊ ǿŀǎ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ǎŀƳǇƭŜŘΦ ¢ƘŜ ǘŜǎǘǎ ƛƴŘƛŎŀǘŜŘǘƘŀǘǘƘŜ 

ǎƻǳǊŎŜ ƳŜŜǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎΦ 

оΦсΦнΦ LƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ {ǳōƎǊŀŘŜ {ƻƛƭǎ 

&  DŜƴŜǊŀƭ 

!ƴ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻŦ ŀƭƛƎƴƳŜƴǘ ǎƻƛƭǎ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ōȅ ǎŀƳǇƭƛƴƎ ŦǊƻƳ ŜȄŎŀǾŀǘŜŘ ǘŜǎǘ Ǉƛǘǎ 

ŀƴŘǇŜǊŦƻǊƳƛƴƎ ōƻǘƘ ŦƛŜƭŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ŀƴŘ ƭŀōƻǊŀǘƻǊȅ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴΦ ¢ƘŜ ǊŜǎǳƭǘǎ ǿŜǊŜ ǳǎŜŘ 

ǘƻŎƘŀǊŀŎǘŜǊƛǎŜ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ƛƴǘƻ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ŀƴŘ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŘŜǎƛƎƴ /.w 

ŦƻǊƛŘŜƴǘƛŦƛŜŘ ǎŜŎǘƛƻƴǎΦ 

· CƛŜƭŘ LƴǾŜǎǘƛƎŀǘƛƻƴ ŀƴŘ ¢ŜǎǘƛƴƎ 

9ȄƛǎǘƛƴƎ ǎǳōƎǊŀŘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŎƻƳǇǊƛǎŜŘ ƻŦΥ 

· ±ƛǎǳŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ŦƻǊ ǇƭŀƴƴƛƴƎ ƻŦ ǘŜǎǘ Ǉƛǘ ǎŀƳǇƭƛƴƎ 

· ¢Ŝǎǘ Ǉƛǘ ŜȄŎŀǾŀǘƛƻƴǎ ǿƛǘƘ ǎǳōǎƻƛƭ ƭŀȅŜǊ ŘŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ǎŀƳǇƭƛƴƎ ƻŦ ŜȄƛǎǘƛƴƎ 
ǎǳōƎǊŀŘŜƭŀȅŜǊǎΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǎŜŎǘƛƻƴǎ ŘŜǎŎǊƛōŜ ǘƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŎŀǊǊƛŜŘ ƻǳǘ ŀƴŘ ǇǊƻǾƛŘŜ ǎǳƳƳŀǊƛŜǎ ƻŦ 

ǘƘŜǊŜǎǳƭǘǎ ƻōǘŀƛƴŜŘΦ !ƴ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ƻƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ŀƭƛƎƴƳŜƴǘ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ōȅ ŜȄŎŀǾŀǘƛƴƎ 

ǘŜǎǘǇƛǘǎ ŀƴŘ ǇŜǊŦƻǊƳƛƴƎ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎ ǘƻ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǎƻƛƭ ǎŀƳǇƭŜǎΦ ¢Ŝǎǘ Ǉƛǘǎ ƻŦ мΦлƳ 

ŘŜǇǘƘǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ŀǘ ŀƴ ŀǾŜǊŀƎŜ ƛƴǘŜǊǾŀƭ ƻŦ млллƳΦ 

&  [ŀōƻǊŀǘƻǊȅ ¢ŜǎǘƛƴƎ 

9ȄƛǎǘƛƴƎ ǎǳōƎǊŀŘŜ ǎƻƛƭ ǎŀƳǇƭŜǎ ǿŜǊŜ ǎǳōƧŜŎǘŜŘ ǘƻ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ŦƻǊ 

ǘƘŜŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ǎƻƛƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

· tŀǊǘƛŎƭŜ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ 

· !ǘǘŜǊōŜǊƎ ƭƛƳƛǘǎ ƛƴŎƭǳŘƛƴƎ ƭƛƴŜŀǊ ǎƘǊƛƴƪŀƎŜ 

· /ƻƳǇŀŎǘƛƻƴ ǘŜǎǘǎ ŦƻǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ƳƻƛǎǘǳǊŜκŘŜƴǎƛǘȅ ǊŜƭŀǘƛƻƴǎƘƛǇ 

· /.w ǘŜǎǘǎ ŀŦǘŜǊ п Řŀȅǎ ǎƻŀƪƛƴƎ 

¢Ŝǎǘǎ ƭƛǎǘŜŘ ƛƴ ¢ŀōƭŜ ōŜƭƻǿ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ǎǳōƎǊŀŘŜ ƳŀǘŜǊƛŀƭǎΦ 
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ғ¢ŀōƭŜ оπмсΥ {ǳōƎǊŀŘŜ ƳŀǘŜǊƛŀƭǎҔ 

Test Description CML Reference International Standard 

Liquid Limit CML 1.2 BS 1377: Part 2 ς 1990 

Plastic Limit and Plasticity Index CML 1.3 BS 1377: Part 2 ς 1990 

Linear Shrinkage and Shrinkage Limit CML 1.4 BS 1377: Part 2 ς 1990 

Particle Size Distribution (Wet sieving) CML 1.7 BS 1377: Part 2 ς 1990 

Compaction (BS Heavy) CML 1.9 BS 1377: Part 4 ς 1990 

CBR (three-point method) CML 1.11 BS 1377: Part 4 ς 1990 

Bulk Density and Particle Density CML 2.2 BS 812: Part 2 ς 1995 

· {ƻƛƭ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ 

{ǳōƎǊŀŘŜ ǇǊƻǇŜǊǘƛŜǎ ŦƻǊ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ŀƭƛƎƴƳŜƴǘ ŀǊŜ ŎƘŀǊŀŎǘŜǊƛǎŜŘ ōȅ Ŏƭŀȅ ŀƴŘ ǎƛƭǘȅ 

ǎŀƴŘƳŀǘŜǊƛŀƭǎ ǿƛǘƘ ƛƴǘŜǊƳŜŘƛŀǘŜ ǇƭŀǎǘƛŎƛǘȅΦ Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ !!{I¢h ǎƻƛƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ 

ǎȅǎǘŜƳΣǘƘŜ ǎǳōƎǊŀŘŜ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ŘƻƳƛƴŀǘŜŘ ǿƛǘƘ ŦƛƴŜǊ ƳŀǘŜǊƛŀƭǎ ǿƛǘƘ ǇƭŀǎǘƛŎƛǘȅ ƎǊŜŀǘŜǊ ǘƘŀƴ 

млΦbƻƴπǇƭŀǎǘƛŎ ƳŀǘŜǊƛŀƭǎ ǿŜǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ƛǎƻƭŀǘŜŘ ŀǊŜŀǎΦ {ǳōƎǊŀŘŜ ƛǎ ŘƻƳƛƴŀǘŜŘ ǿƛǘƘ 

ƎǊƻǳǇ!πтπс ŀƴŘ !πс ŀƴŘ ǘƻ ƭŜǎǎŜǊ ŜȄǘŜƴŘǎ ǎǳōƎǊƻǳǇǎ !πнπп ŀƴŘ !πнπс ŜȄƛǎǘŜŘΦ LǎƻƭŀǘŜŘ ǎŜŎǘƛƻƴǎ 

ǿƛǘƘǎǳōƎǊƻǳǇ !πмπōΣ !πо ŀƴŘ !πп ǿŜǊŜ ŜƴŎƻǳƴǘŜǊŜŘ ƛƴ ƛǎƻƭŀǘŜŘ ƭƻŎŀǘƛƻƴǎΦ 
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ғ¢ŀōƭŜ оπмтΥ {ƻƛƭ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƭƻƴƎ /ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ wƻŀŘ ǎŜŎǘƛƻƴҔ 

 
Location 

Grading  
GM 

 
GC 

LL PL PI PIw LS MDD OMC CBR at %MDD Swell AASHTO 
classification 28 5 2 0.425 0.075 % % % % % kg/m3 % 90 93 95 

% 

79+000 100 98 96 87 42 0.75 12.7 55 24 31 27.0 12 1903 13 2 3 5 0.4 A-7-6 (7) 

80+000 100 98 97 90 78 0.35 9.8 56 24 32 28.8 16 1985 11 2 3 3 0.7 A-7-6 (25) 

81+000 100 100 100 95 90 0.15 5.0 51 22 29 27.6 14 1870 9.8 2 2 3 0.8 A-7-6 (28) 

82+000 100 80 64 59 51 1.26 32.8 48 26 22 13.0 14 1998 11 3 5 9 0.6 A-7-6 (8) 

83+000 100 100 100 85 49 0.66 15.0 40 20 20 17.0 12 1990 15 5 8 12 0.1 A-6 (6) 

84+000 100 100 99 90 84 0.27 10.0 38 13 25 22.5 13 2008 12 1 2 4 0.5 A-6 (19) 

85+000 100 99 98 93 85 0.24 6.9 45 22 23 21.4 12 1966 8.5 2 4 5 1.2 A-7-6 (20) 

86+000 100 96 85 44 28 1.43 53.8 39 18 21 9.2 11 1990 10 12 17 22 0.7 A-2-6 (0) 

88+000 100 52 45 21 9 2.25 41.1 18 NP NP 0.0 9 2210 8 18 25 48 0.3 A-1-a (0) 

90+000 100 100 99 75 49 0.77 25.0 34 19 15 11.3 10 2109 12 2 6 10 0.2 A-6 (4) 

92+000 100 100 100 76 21 1.03 24.0 30 11 19 14.4 12 2112 9 7 12 18 0.6 A-2-6 (0) 

94+000 100 99 93 78 42 0.87 21.8 34 16 18 14.0 8 1986 8 3 8 11 0.08 A-6 (3) 

96+000 100 100 100 68 43 0.89 32.0 27 14 13 8.8 7 2076 8.5 5 9 12 0.4 A-6 (1) 

98+000 100 100 100 83 49 0.68 17.0 42 21 21 17.4 7 1985 10 2 5 9 0.6 A-7-6 (6) 

100+000 100 100 100 87 36 0.77 13.0 38 16 22 19.1 12 1978 12 5 9 13 0.3 A-6 (2) 

102+000 100 96 93 65 38 1.04 33.6 57 12 45 29.3 15 1992 9.5 1 3 4 1.3 A-7-6 (8) 

103+000 100 98 97 72 37 0.94 27.4 39 13 26 18.7 12 1975 9 7 8 12 0.07 A-6 (3) 

104+000 100 100 99 66 22 1.13 34.0 21 11 10 6.6 6 1870 1 3 4 12 1.2 A-2-4 (0) 
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Location 

Grading  
GM 

 
GC 

LL PL PI PIw LS MDD OMC 
CBR at %MDD 

Swell AASHTO 
classification 28 5 2 0.425 0.075 % % % % % kg/m3 % 90 93 95 

% 

106+000 100 100 98 75 28 0.99 25.0 19 NP NP 0.0 2 1890 12 12 19 32 0.09 A-2-4 (0) 

108+000 100 88 75 53 45 1.27 41.4 28 12 16 8.5 7 1970 9 5 7 12 0.2 A-6 (3) 

110+000 100 99 99 83 52 0.66 16.8 23 8 15 12.5 9 2024 8 3 7 13 1.1 A-6 (3) 

112+000 100 99 98 57 13 1.32 42.6 27 17 10 5.7 7 1932 12 13 18 37 0.6 A-2-4 (0) 

114+000 100 98 93 63 43 1.01 36.3 28 12 16 10.1 4 1980 9.6 1 2 4 1.3 A-6 (2) 

116+000 100 100 99 71 49 0.81 29.0 37 21 16 11.4 8 2045 7 11 14 23 0.04 A-6 (4) 

117+000 100 98 87 63 45 1.05 36.3 28 11 17 10.7 9 1990 8.5 6 15 18 0.03 A-6 (3) 

118+000 100 100 100 77 30 0.93 23.0 21 10 11 8.5 1.4 1996 8.5 12 16 24 0.17 A-2-6 (0) 

119+000 100 99 98 77 49 0.76 22.8 31 12 19 14.6 10 2022 11 3 9 13 0.09 A-6 (5) 

120+000 100 100 99 86 52 0.63 14.0 43 22 21 18.1 10 1997 9 3 7 9 1.2 A-7-6 (7) 

121+000 100 99 97 89 75 0.39 10.9 44 26 18 16.0 12 1951 8.2 1 3 9 0.5 A-7-6 (13) 

122+000 100 100 100 87 80 0.33 13.0 35 19 16 13.9 10 1860 9.5 13 19 32 0.04 A-6 (11) 

123+000 100 100 84 63 37 1.16 37.0 32 15 17 10.7 9 1895 9.5 6 11 16 0.23 A-6 (1) 

124+000 100 97 95 71 53 0.81 28.1 48 24 24 17.0 13 1806 13 3 4 8 0.6 A-7-6 (9) 

125+000 
100 

99 97 90 41 0.72 9.9 42 26 16 14.4 13 1845 10 5 8 12 0.3 A-7-6 (2) 

126+000 100 95 94 80 60 0.66 19.0 38 24 14 11.2 10 1905 12 5 6 13 0.2 A-6 (6) 

127+000 
100 

97 93 58 36 1.13 40.7 37 16 21 12.2 11 1870 11 9 13 18 0.8 A-6 (2) 
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Location 

Grading  
GM 

 
GC 

LL PL PI PIw LS MDD OMC 
CBR at %MDD 

Swell AASHTO 
classification 28 5 2 0.425 0.075 % % % % % kg/m3 % 90 93 95 

% 

128+000 
100 

100 100 90 51 0.59 10.0 34 24 10 9.0 4 2115 6.8 8 14 17 0.3 A-4 (2) 

129+000 
100 

100 100 87 69 0.44 13.0 36 21 15 13.1 9 1990 12 3 5 9 1.3 A-6 (8) 

130+000 
100 

100 99 89 62 0.50 11.0 36 19 17 15.1 7 1960 11 3 6 11 0.1 A-6 (8) 

131+000 100 99 98 89 44 0.69 10.9 41 22 19 16.9 11 1880 11.5 5 7 14 0.3 A-7-6 (4) 

132+000 
100 

97 96 83 51 0.70 16.5 39 26 13 10.8 9.5 1906 13 4 7 11 0.3 A-6 (4) 

133+000 
100 

99 96 87 42 0.75 12.9 30 15 15 13.1 7 2045 9 3 8 10 0.2 A-6 (2) 

134+000 
100 

99 96 86 63 0.55 13.9 16 NP NP 0.0 4 2120 11 9 12 21 0.3 A-4 (0) 

135+000 
100 

94 91 83 61 0.65 16.0 29 13 16 13.3 10 2210 12 5 10 13 0.25 A-6 (6) 

136+000 
100 

100 100 78 56 0.66 22.0 37 16 21 16.4 9 2110 10.5 5 11 13 0.17 A-6 (8) 

138+000 100 100 99 76 38 0.87 24.0 32 21 11 8.4 9 1885 12.5 9 13 34 0.2 A-6 (0) 

140+000 
100 

99 94 56 17 1.33 43.6 23 NP NP 0.0 8 2035 9.5 5 12 33 0.25 A-2-4 (0) 

142+000 
100 

100 99 81 58 0.62 19.0 41 21 20 16.2 12 1986 10 2 3 7 0.1 A-7-6 (9) 

144+000 
100 

100 100 74 41 0.85 26.0 27 19 8 5.9 5 1995 10 3 12 22 0.2 A-4 (0) 

146+000 
100 

100 99 77 35 0.89 23.0 28 16 12 9.2 4 2010 7 5 12 19 0.4 A-2-6 (0) 

148+000 
100 

100 100 79 23 0.98 21.0 13 NP NP 0.0 1.4 2046 9.5 12 18 36 0.01 A-2-4 (0) 

150+000 100 100 100 89 55 0.56 11.0 28 15 13 11.6 10 2160 5.5 4 7 14 0.35 A-6 (4) 

152+000 
100 

100 100 75 10 1.15 25.0 18 NP NP 0.0 1.4 2150 8 13 18 39 0.1 A-3 (0) 

154+000 
100 

100 100 87 33 0.80 13.0 32 21 11 9.6 5 2100 12 5 12 18 0.5 A-2-6 (0) 

156+000 
100 

100 98 77 22 1.03 23.0 12 NP NP 0.0 3 2045 12 12 17 40 0.8 A-2-4 (0) 
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Location 

Grading  
GM 

 
GC 

LL PL PI PIw LS MDD OMC 
CBR at %MDD 

Swell AASHTO 
classification 28 5 2 0.425 0.075 % % % % % kg/m3 % 90 93 95 

% 

157+000 
100 

100 99 74 45 0.82 26.0 46 14 32 23.7 12.5 1887 11 2 4 5 0.8 A-7-6 (8) 

158+000 
100 

98 95 76 37 0.92 23.5 46 27 19 14.4 12.9 1940 14 2 6 12 0.74 A-7-6 (2) 

159+000 
100 

100 99 93 64 0.44 7.0 57 22 35 32.6 14.3 1789 17 0 1 2 0.3 A-7-6 (20) 

160+000 100 99 98 87 64 0.51 12.9 45 24 21 18.3 8.5 1897 13 1 3 6 0.5 A-7-6 (11) 

161+000 
100 

100 100 88 42 0.70 12.0 34 14 20 17.6 9.5 1887 11 2 5 9 1.1 A-6 (3) 

162+000 
100 

100 99 80 51 0.70 20.0 37 16 21 16.8 11.4 1960 7.9 1 3 6 0.95 A-6 (6) 
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· {ǳōƎǊŀŘŜ {ǘǊŜƴƎǘƘ tǊƻǇŜǊǘƛŜǎ 

Lǘ ǿŀǎ ƻōǎŜǊǾŜŘ ǘƘŀǘ ǘƘŜ ǎǳōƎǊŀŘŜ ŦǊƻƳ ǎǘŀǘƛƻƴ усҌллл ǘƻ фнҌллл ŀƴŘ млсҌллл ǘƻ 

мрсҌлллǿŜǊŜ ǎŜƴǎƛǘƛǾŜ ǘƻ ŘŜƎǊŜŜ ƻŦ ŎƻƳǇŀŎǘƛƻƴΦ {ƻƛƭǎ ƛƴ ǘƘŜǎŜ ǎŜŎǘƛƻƴǎ ǿŜǊŜ ƘŀǾƛƴƎ ƘƛƎƘŜǊ 

ƛƴŎǊŜŀǎŜƻŦ /.w ǎǘǊŜƴƎǘƘ ƻƴ ŎƻƳǇŀŎǘƛƻƴ ŜŦŦƻǊǘǎ ƻŦ ōŜǘǿŜŜƴ фо҈ ŀƴŘ фр҈ ƻŦ a55Φ ¢ƘŜ 

ƛƴŎǊŜŀǎŜƛǎǎƛƎƴƛŦƛŎŀƴǘ ŀǘ ǘƘŜǎŜ ŎƻƳǇŀŎǘƛƻƴ ŜŦŦƻǊǘǎΦ /ƻƴǾŜǊǎŜ ƛǎ ŀƭǎƻ ǘǊǳŜΣ ǿƛǘƘ ƭŜǎǎ ŎƻƳǇŀŎǘƛƻƴ 

ŜŦŦƻǊǘ όƛΦŜΦΣфл҈ύ ǘƘŜ /.w ǎǘǊŜƴƎǘƘ ŀǘǘŀƛƴŜŘ ƛǎ ƳǳŎƘ ƭƻǿŜǊ ŀƴŘ ƴƻǘ ǇǊƻǇƻǊǘƛƻƴ ǘƻ ǘƘŜ ŜŦŦƻǊǘǎ 

ŜȄǇŜƴŘŜŘΦLǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ǘƻ ŎƻƳǇŀŎǘ ŀǘ ƘƛƎƘŜǊ ŘŜƎǊŜŜǎ ƛƴ ƻǊŘŜǊ ǘƻ ŀŎƘƛŜǾŜ 

ŘŜǎƛǊŜŘǎǘǊŜƴƎǘƘΦ 

&  tǊƻōƭŜƳ {ƻƛƭǎ 

tǊƻōƭŜƳ ǎƻƛƭǎ Ŏŀƴ ōŜ ŘŜǎŎǊƛōŜŘ ŀǎ ǳƴŦŀǾƻǳǊŀōƭŜ ǎƻƛƭǎ ǿƘƛŎƘ Ŏŀƴƴƻǘ ōŜ ǳǎŜŘ ŦƻǊ 

ǎǳōƎǊŀŘŜŎƻƴǎǘǊǳŎǘƛƻƴΦ 5ǳǊƛƴƎ ƛƴǾŜǎǘƛƎŀǘƛƻƴΣ ǎƻƛƭǎ ǎǳǎŎŜǇǘƛōƭŜ ǘƻ ōŜ ǇǊƻōƭŜƳŀǘƛŎ ǿŜǊŜ ƻōǎŜǊǾŜŘ ŀǘ 

ǾŀǊƛƻǳǎƭƻŎŀǘƛƻƴǎΦ {ŀƳǇƭŜǎ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦƻǊ ŦǳǊǘƘŜǊ ǎǘǳŘƛŜǎ ǘƻ ŀǎŎŜǊǘŀƛƴ ǘƘŜƛǊ ǘǊǳŜ ƴŀǘǳǊŜ ŀƴŘ 

ōŜƘŀǾƛƻǳǊΦ{ǳŎƘ ǎƻƛƭǎ ŀǊŜΥ 

· [ƻǿ ǎǘǊŜƴƎǘƘ ǎƻƛƭǎ ό/.w ғоύ 

· 9ȄǇŀƴǎƛǾŜ ǎƻƛƭǎ 

· 5ƛǎǇŜǊǎƛǾŜ ǎƻƛƭǎ ŀƴŘ ŜǊƻŘƛōƭŜ ǎƻƛƭǎ 

· {ŀƭƛƴŜ ǎƻƛƭǎ ƻǊ ǇǊŜǎŜƴŎŜ ƻŦ ǎŀƭƛƴŜ ǿŀǘŜǊ 

· /ƻƭƭŀǇǎƛōƭŜ ǎƻƛƭǎ 

· aƛŎŀŎŜƻǳǎ ǎƻƛƭǎ 

· [ƻǿ {ǘǊŜƴƎǘƘ {ƻƛƭǎ 

Lƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ta5aΣ ǘƘŜ ƭƻǿ ǎǘǊŜƴƎǘƘ ǎƻƛƭ ƛǎ ŘŜŦƛƴŜŘ ŀǎ ǎƻƛƭǎ ƘŀǾƛƴƎ /.w ƻŦ ƭŜǎǎ ǘƘŀƴ о҈ŀǘ 

млл҈ ƻŦ a55 .{ [ƛƎƘǘΦ {ƻƛƭ ǎǘǊŜƴƎǘƘ ƻōǘŀƛƴŜŘ ŀǘ фл҈ ƻŦ a55 ǳƴŘŜǊ .{ IŜŀǾȅ 

ŎƻƳǇŀŎǘƛƻƴŜŦŦƻǊǘǎ ǿƘƛŎƘ ƛǎ ŜǉǳƛǾŀƭŜƴǘ ǘƻ млл҈ ƻŦ a55 ǳƴŘŜǊ .{ [ƛƎƘǘ ŎƻƳǇŀŎǘƛƻƴ ŜŦŦƻǊǘ ǿŜǊŜ 

ŎƘŜŎƪŜŘƛŦ ǘƘŜȅ Ŧŀƭƭ ōŜƭƻǿ о҈Φ 

¢ƘŜǎŜ ǎƻƛƭǎ ŀǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǇǊƻōƭŜƳ ǎƻƛƭǎ ŀƴŘ ǎƘƻǳƭŘ ōŜ ǘǊŜŀǘŜŘ ǎŜǇŀǊŀǘŜƭȅ ŦǊƻƳ ƻǘƘŜǊǎŜŎǘƛƻƴǎΦ 

¢ƘŜ ǘŀōƭŜ ōŜƭƻǿ ǎƘƻǿǎ ŀ ǎǳƳƳŀǊȅ ƻŦ ǎǳōƎǊŀŘŜ ǇǊƻǇŜǊǘƛŜǎΦ 

ғ¢ŀōƭŜ оπмуΥ [ƻŎŀǘƛƻƴ ǿƛǘƘ ƳŀǘŜǊƛŀƭǎ ƘŀǾƛƴƎ /.w ƭŜǎǎ ǘƘŀƴ о ŀǘ млл҈ a55 ƻŦ .{ ƭƛƎƘǘҔ 

 
Location 

CBR PI Percentage passing (mm) PIw 

% % 0.425 0.075 % 

79+000 2 31 87 42 27.0 

80+000 2 32 90 78 28.8 

81+000 2 29 95 90 27.6 

84+000 1 25 90 84 22.5 

85+000 2 23 93 85 21.4 

90+000 2 15 75 49 11.3 

98+000 2 21 83 49 17.4 

102+000 1 45 65 38 29.3 
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Location 

CBR PI Percentage passing (mm) PIw 

% % 0.425 0.075 % 

114+000 1 16 63 43 10.1 

121+000 1 18 89 75 16.0 

142+000 2 20 81 58 16.2 

157+000 2 32 74 45 23.7 

158+000 2 19 76 37 14.4 

159+000 0 32 93 64 32.6 

160+000 1 21 87 64 18.3 

161+000 2 20 88 42 17.6 

162+000 1 21 80 51 16.8 

[ŀōƻǊŀǘƻǊȅ ǘŜǎǘ ǊŜǎǳƭǘǎ ǎƘƻǿ ǇǊŜǎŜƴŎŜ ƻŦ ƭƻǿ ǎǘǊŜƴƎǘƘ ǎƻƛƭǎ ŀǘ ǾŀǊƛƻǳǎ ƭƻŎŀǘƛƻƴǎΦ 

[ƻƴƎŜǎǘǎǘǊŜǘŎƘŜǎ ōŜƛƴƎ ōŜǘǿŜŜƴΥ 

ғ¢ŀōƭŜ оπмфΥ {ŜŎǘƛƻƴǎ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ƘŀǾƛƴƎ ƭƻǿ ǎǘǊŜƴƎǘƘ ǎƻƛƭǎҔ 

SN Start End Length (km) 

1 79+000 81+500 2.5 

2 83+500 85+500 2.0 

3 89+000 91+000 2.0 

4 97+000 99+000 2.0 

5 101+000 102+500 1.5 

6 113+000 115+000 2.0 

7 120+500 121+500 1.0 

8 141+500 143+000 2.0 

9 156+500 162+000 5.5 

{ƻƛƭǎ ƛƴ ǘƘŜǎŜ ǎŜŎǘƛƻƴǎ ǎƘƻǳƭŘ ōŜ ǊŜƳƻǾŜŘ ōȅ ŀǘ ƭŜŀǎǘ оллƳƳ ōŜƭƻǿ ŦƻǊƳŀǘƛƻƴ ƭŜǾŜƭ 

ŀƴŘǊŜǇƭŀŎŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ Ŧƛƭƭ ŦƻƭƭƻǿŜŘ ōȅ ƛƳǇǊƻǾŜŘ ǎǳōƎǊŀŘŜ ƭŀȅŜǊǎΦ 

· 9ȄǇŀƴǎƛǾŜ {ƻƛƭǎ 

CƛŜƭŘ ŀǎǎŜǎǎƳŜƴǘ ƻƴ ǘƘŜ ŎŜƴǘǊŜƭƛƴŜ ǎƻƛƭǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀƴȅ ƛƴŘƛŎŀǘƛƻƴǎ 

ƻŦŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎΦ {ƻƛƭǎ ƛƴ ŀƭƛƎƴƳŜƴǘ ǿŜǊŜ ŦƻǳƴŘ ǘƻ ōŜ ǎŀƴŘȅ ǎƻƛƭǎ ǿƛǘƘ ǎƻƳŜ ƎǊŀǾŜƭǎΦ 

IƻǿŜǾŜǊΣƛƴƛǘƛŀƭ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ƛƴŘƛŎŀǘŜŘ ǇǊŜǎŜƴŎŜ ƻŦ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭ ōȅ 

ƘŀǾƛƴƎǿŜƛƎƘŜŘ ǇƭŀǎǘƛŎƛǘȅ ƛƴŘŜȄ ƻŦ ƳƻǊŜ ǘƘŀƴ нл ŀǘ ǎƻƳŜ ƭƻŎŀǘƛƻƴǎΦ 
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ғ¢ŀōƭŜ оπнлΥ [ƻŎŀǘƛƻƴǎ ǿƛǘƘ ƳŀǘŜǊƛŀƭǎ ƘŀǾƛƴƎ tLǿ ƎǊŜŀǘŜǊ ǘƘŀƴ нлҔ 

Location PI <0.425mm PIw 

79+000 31 87 27.0 

80+000 32 90 28.8 

81+000 29 95 27.6 

84+000 25 90 22.5 

85+000 23 93 21.4 

102+000 45 65 29.3 

157+000 32 74 23.7 

159+000 35 93 32.6 

9ȄǘŜƴŘŜŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŘŜƎǊŜŜ ƻŦ ŜȄǇŀƴǎƛǾŜƴŜǎǎ ƻŦ 

ǘƘŜǎŜǎƻƛƭǎΦ ¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ǘŜǎǘƛƴƎ ŦƻǊ {ƘǊƛƴƪŀƎŜ [ƛƳƛǘ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ 

ŜȄǇŀƴǎƛǾŜƴŜǎǎόʁŜȄύ ǳǎƛƴƎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƻǊƳǳƭŀΦ 

ŜʁȄҐнΦпǿǇς оΦфǿǎ Ҍ онΦр 

- ²ƘŜǊŜΥ 

- ǿǇ Ґ ǇƭŀǎǘƛŎ ƭƛƳƛǘ ǘŜǎǘŜŘ ƻƴ ŦǊŀŎǘƛƻƴ ғпнрҡƳ ŀƴŘ ǿŜƛƎƘǘŜŘ ǘƻ ŀŎǘǳŀƭ ŎƻƴǘŜƴǘ 
ƻŦǇŀǊǘƛŎƭŜǎ ғпнрҡƳ 

- ǿǎ Ґ ǎƘǊƛƴƪŀƎŜ ƭƛƳƛǘ ǘŜǎǘŜŘ ƻƴ ŦǊŀŎǘƛƻƴ ғпнрҡƳ ŀƴŘ ǿŜƛƎƘǘŜŘ ǘƻ ŀŎǘǳŀƭ ŎƻƴǘŜƴǘƻŦ 
ǇŀǊǘƛŎƭŜǎ ғпнрҡƳ 

· ¢ǊŜŀǘƳŜƴǘ ŦƻǊ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ 

DŜƴŜǊŀƭƭȅ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ǎƘƻǳƭŘ ōŜ ŜȄŎŀǾŀǘŜŘ ŀƴŘ ǊŜǇƭŀŎŜŘ ǿƛǘƘ ǎǳƛǘŀōƭŜ Ŧƛƭƭ ǿƘŜǊŜǾŜǊ ǘƘŜȅŀǊŜ 

ŜƴŎƻǳƴǘŜǊŜŘΦ {ǇŜŎƛŀƭ ǘǊŜŀǘƳŜƴǘ ŘŜǇŜƴŘƛƴƎ ƻƴ ŜƳōŀƴƪƳŜƴǘ ŎƻǾŜǊ ŀōƻǾŜ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎƛǎ 

ƎƛǾŜƴ ƘŜǊŜǳƴŘŜǊΥ 

ғ¢ŀōƭŜ оπнмΥ wŜŎƻƳƳŜƴŘŜŘ ǘǊŜŀǘƳŜƴǘ ŦƻǊ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎҔ 

Degree of expansiveness Methods for construction over expansive soils 

Low 
¶ Sealed shoulders 
¶ Side slopes should be 1:6 or flatter 

 
Medium 

¶ Sealed shoulders 
¶ Side slope should be 1:6 or flatter 
¶ Minimum earth cover of 1m 

 
High 

¶ Excavate and replace 0.6m of expansive soils 
¶ Minimum earthworks cover 1m 
¶ Side slope 1:6 or flatter 
¶ Minimum shoulder width 2m 

²ƘŜǊŜ ŜƳōŀƴƪƳŜƴǘ ƛǎ нƳ ƻǊ ƘƛƎƘŜǊΣ ǘƘŜ ǎƛŘŜ ǎƭƻǇŜ Ŏŀƴ ōŜ ƳŀŘŜ ƻŦ мΥп ƻǊ ŦƭŀǘǘŜǊ 

²ƘŜǊŜ ŜȄŎŀǾŀǘƛƻƴ ƻŦ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ƛǎ ǊŜǉǳƛǊŜŘ όƛΦŜΦΣ ƘƛƎƘ ŜȄǇŀƴǎƛǾŜƴŜǎǎύΣ ǘƘŜ 

ŜȄŎŀǾŀǘŜŘƳŀǘŜǊƛŀƭǎ ǎƘƻǳƭŘ ōŜ ǘŜƳǇƻǊŀǊƛƭȅ ǎǘƻŎƪǇƛƭŜŘ ƭŀǘǘŜǊ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ǎƛŘŜ Ŧƛƭƭ ǘƻ ƳŀƪŜ 

ŜƳōŀƴƪƳŜƴǘǎƭƻǇŜ ǘƻ мΥсΦ 9ƳōŀƴƪƳŜƴǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎǘǊǳŎǘŜŘ ǿƛǘƘ ŎƻƳǇŀŎǘŜŘ ǎƭƻǇŜ ƻŦ мΥн 

ƻǊ ŦƭŀǘǘŜǊōŜŦƻǊŜ ŎƻǾŜǊƛƴƎ ǿƛǘƘ ŜȄŎŀǾŀǘŜŘ ƳŀǘŜǊƛŀƭǎ ǘƻ мΥс ǎƛŘŜ ǎƭƻǇŜΦ 
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&  IƻƳƻƎŜƴŜƻǳǎ {ŜŎǘƛƻƴǎ 

/ǳƳǳƭŀǘƛǾŜ ǎǳƳǎ ƻŦ /.w ǎǘǊŜƴƎǘƘ ǿŜǊŜ ǇƭƻǘǘŜŘ ŀƎŀƛƴǎǘ ƭƻŎŀǘƛƻƴ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀǊŜŀǎ ǿƛǘƘ 

ǎƛƳƛƭŀǊŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΦ ¢ƘŜ фл ǇŜǊŎŜƴǘƛƭŜǎ ƻŦ /.w ŦƻǊ ŀ ǎŜŎǘƛƻƴ ǿŀǎ ǘŀƪŜƴ ŀǎ /.w ŘŜǎƛƎƴ ŦƻǊ ǘƘŀǘ 

ǎŜŎǘƛƻƴΦ 

· {ǳōƎǊŀŘŜ ŀƭƻƴƎ /ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ wƻŀŘ {ŜŎǘƛƻƴ 

¢ƘŜ ǎǳōƎǊŀŘŜ ǎƻƛƭǎ ǿŜǊŜ ŘŜƳŀǊŎŀǘŜŘ ƛƴ ǎŜǾŜƴ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΦ IƻǿŜǾŜǊΣ ǘƘŜǎŜǎŜŎǘƛƻƴǎ 

Ŏŀƴ ōŜ ŎƻƳōƛƴŜŘ ǘƻ ƭƻƴƎŜǊ ǎŜŎǘƛƻƴǎ ǇǊƻǾƛŘŜŘ ǘƘŀǘ ǘƘŜȅ ŀǊŜ ŎŀǘŜƎƻǊƛǎŜŘ ƛƴ ǎŀƳŜǎǳōƎǊŀŘŜ ŎƭŀǎǎΦ 

!ǊŜŀǎ ŎŀǘŜƎƻǊƛǎŜŘ ŀǎ ƘŀǾƛƴƎ ǇǊƻōƭŜƳ ǎƻƛƭǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ŀǎǎŜǎǎŜŘƛƴŘŜǇŜƴŘŜƴǘ ƻŦ 

ƛŘŜƴǘƛŦƛŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΦ {ǇŜŎƛŀƭ ǘǊŜŀǘƳŜƴǘǎ ǿŜǊŜ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴǘƘŜǎŜ ŀǊŜŀǎΦ 

ғCƛƎǳǊŜ оπммΥ IƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ƛƴ ŀ /¦{¦a ŀƎŀƛƴǎǘ ŘƛǎǘŀƴŎŜ ǇƭƻǘҔ 
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tǊƻǇŜǊǘƛŜǎ ŀƴŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ƛŘŜƴǘƛŦƛŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΦ /.w ǾŀƭǳŜǎ ŀŦǘŜǊ ŦƻǳǊ 

ŘŀȅǎǎƻŀƪƛƴƎ ǿŀǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ /.w ŘŜǎƛƎƴ ŦƻǊ ƛŘŜƴǘƛŦƛŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΦ 

¢ƘŜ/.wŘŜǎƛƎƴ ǿŀǎ ǳǎŜŘ ǘƻ ŎŀǘŜƎƻǊƛǎŜ ǘƘŜ ǎŜŎǘƛƻƴ ƛƴǘƻ ǎǳōƎǊŀŘŜ ŎƭŀǎǎΦ 

ғ¢ŀōƭŜ оπннΥ {ǳƳƳŀǊȅ ƻŦ ƛƴƛǘƛŀƭ ƛŘŜƴǘƛŦƛŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎҔ 

Name Location Length (km) CBR design Subgrade class 

Section 1 79+000 to 85+500 6.5 2 Problem soil 

Section 2 85+500 to 88+500 3 12 S7 

Section 3 88+500 to 104+500 16 2 Problem soil 

Section 4 104+500 to 128+500 24 3 S3 

Section 5 128+500 to 146+500 18 3 S3 

Section 6 146+500 to 156+000 9.5 4 S3 

Section 7 156+000 to 162+000 6 1 Problem soil 

Section 1 
Section 3 

Section 2 
Section 4 

Section 7 

Section 5 
Section 6 
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Section 7 

 

Lƴƛǘƛŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴ ǎƘƻǿǎ ǘƘŀǘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ǿƛǘƘ ǇǊƻōƭŜƳ ǎƻƛƭǎ ǿŜǊŜ ŀǘ ǎŜŎǘƛƻƴ 

мΣǎŜŎǘƛƻƴ о ŀƴŘ ǎŜŎǘƛƻƴ т ǿƛǘƘ ǘƻǘŀƭ ƭŜƴƎǘƘ ƻŦ нуΦрƪƳΦ 

/ƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘΣ ŀǊŜŀǎ ǿƛǘƘ ƭƻǿ ǎǘǊŜƴƎǘƘ /.w ό/.w ғоύ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭ ǘǊŜŀǘƳŜƴǘǎ ǘƻ 

ƛƳǇǊƻǾŜǘƘŜƳ ōŜŦƻǊŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŜƳōŀƴƪƳŜƴǘΣ ƛŘŜƴǘƛŦƛŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ǿŜǊŜ ǊŜπ

ŜȄŀƳƛƴŜŘ ǘƻ ŜȄŎƭǳŘŜ ŀǊŜŀǎ ǿƛǘƘ ƭƻǿ ǎǘǊŜƴƎǘƘ /.wΦ 

!ŦǘŜǊ ƛǎƻƭŀǘƛƴƎ όƳŀǎƪƛƴƎύ ŀǊŜŀǎ ǿƛǘƘ ƭƻǿ ǎǘǊŜƴƎǘƘǎ /.w ǿƛǘƘƛƴ ŀ ǎŜŎǘƛƻƴΣ ƳŜǘƘƻŘ ƻŦ 

ŎǳƳǳƭŀǘƛǾŜǎǳƳ ǿŀǎ ǳǎŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ŀƴŘ ŘŜƳŀǊŎŀǘŜ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ŀƴŘ 

ǎǳōƎǊŀŘŜŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜǎŜ ŎƻǊǊŜŎǘŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ 

ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻǊŜǎǇŜŎǘƛǾŜ ŎƻƳǇŀŎǘƛƻƴ ŜŦŦƻǊǘǎΦ 

 

ғCƛƎǳǊŜ оπмнΥ IƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎ ƛƴ ŀ /¦{¦a ŀƎŀƛƴǎǘ ŘƛǎǘŀƴŎŜ Ǉƭƻǘ ŦƻǊ /.w ǎǘǊŜƴƎǘƘҔ 

30 

 

 

 

 

 

 

 

 

 

80 90 100 110 120 130 140 150 160 

Chainage (km) 

{ŜǾŜƴ ǎŜŎǘƛƻƴǎ ǿƛǘƘ ƘƻƳƻƎŜƴŜƻǳǎ ǇǊƻǇŜǊǘƛŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΦ {ŜŎǘƛƻƴ м ŀƴŘ ǎŜŎǘƛƻƴ т 

ǿŜǊŜƛǎƻƭŀǘŜŘ ŀǎ ǘƘŜȅ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ƘŀǾƛƴƎ ǇǊƻōƭŜƳ ǎƻƛƭǎΦ ¢ƘŜǎŜ ǿƛƭƭ ƴŜŜŘ ǎǇŜŎƛŀƭ ǘǊŜŀǘƳŜƴǘΦ 

ғ¢ŀōƭŜ оπноΥ {ǳƳƳŀǊȅ ƻŦ ǘƘŜ ŀŘƧǳǎǘŜŘ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎҔ 

Name Location Length (km) CBR design Subgrade class 

Section 1 79+000 to 85+500 6.5 2 Problem soil 

Section 2 85+500 to 92+500 7.0 13 S7 

Section 3 92+500 to 104+500 12 5 S3 

Section 4 104+500 to 123+500 19 7 S7 

Section 5 123+500 to 142+500 19 5 S3 

Section 6 142+500 to 156+500 14 10 S7 

Section 7 156+500 to 162+000 5.5 1 Problem soil 
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CƻƭƭƻǿƛƴƎ ŀŘƧǳǎǘƳŜƴǘǎ ƳŀŘŜ ǘƻ ƘƻƳƻƎŜƴŜƻǳǎ ǎŜŎǘƛƻƴǎΣ ǘƘŜ ǎǳōƎǊŀŘŜ ǿŀǎ ŎƭŀǎǎƛŦƛŜŘ 

ƛƴǘƻǇǊƻōƭŜƳ ǎƻƛƭǎΣ {о ŀƴŘ {тΦ {ǳōƎǊŀŘŜ ǿƛǘƘ ǇǊƻōƭŜƳ ǎƻƛƭǎ ǊŜǉǳƛǊŜ ǎǇŜŎƛŀƭ ǘǊŜŀǘƳŜƴǘǎ 

ōŜŦƻǊŜƛƳǇǊƻǾŜƳŜƴǘ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ŜƳōŀƴƪƳŜƴǘΦ 

оΦсΦо aŀǘŜǊƛŀƭǎ LƴǾŜǎǘƛƎŀǘƛƻƴǎ 

&  DŜƴŜǊŀƭ 

aŀǘŜǊƛŀƭ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ŀ ǎǳōǎǘŀƴǘƛŀƭ ŘƛǎǘŀƴŎŜ ŦǊƻƳ ǘƘŜ 

ǇǊƻƧŜŎǘŀǊŜŀΦCŀŎǘƻǊǎ ƭƛƪŜ ƘǳƳŀƴ ǎŜǘǘƭŜƳŜƴǘǎΣ ƎŜƻƭƻƎȅ ƻŦ ŀǊŜŀ ŀƴŘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ǊŜǎǘǊƛŎǘƛƻƴǎ ƘŀǾŜ 

ƳŀŘŜƛǘŘƛŦŦƛŎǳƭǘ ǘƻ ƭƻŎŀǘŜ ōƻǊǊƻǿ ŀǊŜŀ ǘƻ ǿƛǘƘƛƴ ǎƘƻǊǘ ŘƛǎǘŀƴŎŜǎ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ !ƭƭ ŜŦŦƻǊǘǎ 

ǿŜǊŜƳŀŘŜ ǘƻ ƭƻŎŀǘŜ ǘƘŜ ǎƻǳǊŎŜǎ ŀǎ ŎƭƻǎŜ ǘƻ ǇǊƻƧŜŎǘ ŀǊŜŀ ŀǎ ǇƻǎǎƛōƭŜ ǎƻ ŀǎ ǘƻ ǊŜŘǳŎŜ Ŏƻǎǘǎ 

ŀǎǎƻŎƛŀǘŜŘǿƛǘƘ ƘŀǳƭŀƎŜ ŘƛǎǘŀƴŎŜǎΦ 

¢ƘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ƛƴŎƭǳŘŜ ǎƻǳǊŎŜǎ ƻŦ ƴŀǘǳǊŀƭ ƎǊŀƴǳƭŀǊ ƳŀǘŜǊƛŀƭ ŦƻǊ ŦƛƭƭΣ ǎǳōōŀǎŜ ŀƴŘ ōŀǎŜ 

όōƻǊǊƻǿŀǊŜŀǎύ ŀƴŘ ǎƻǳǊŎŜǎ ƻŦ ƘŀǊŘ ǎǘƻƴŜǎ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ŎǊǳǎƘŜŘ ŀƎƎǊŜƎŀǘŜ ōŀǎŜΣ ŀǎǇƘŀƭǘ ƳƛȄŜǎ 

ŀƴŘ ŦƻǊŎƻƴŎǊŜǘŜ ǿƻǊƪǎΦ hǘƘŜǊ ǎƻǳǊŎŜǎ ƻŦ ƳŀǘŜǊƛŀƭǎ ƛƴŎƭǳŘŜ ŦƛƴŜ ŀƎƎǊŜƎŀǘŜǎ όǎŀƴŘύ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ 

ŎƻƴŎǊŜǘŜǿƻǊƪǎ ŀƴŘ ǿŀǘŜǊ ǎƻǳǊŎŜǎ ŦƻǊ ǾŀǊƛƻǳǎ ǳǎŀƎŜ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎΦ 

· {ƻǳǊŎŜǎ ŦƻǊ DǊŀǾŜƭ aŀǘŜǊƛŀƭǎ 

aŀǘŜǊƛŀƭǎ ǿƛǘƘ ŀ ƳƛƴƛƳǳƳ /.w ƻŦ мр҈ ǿƛƭƭ ōŜ ƴŜŜŘŜŘ ŦƻǊ ǘƘŜ ǎǳōƎǊŀŘŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŀƴŘ 

ƻǘƘŜǊƎƻƻŘ ƳŀǘŜǊƛŀƭǎ ǿƛƭƭ ōŜ ƴŜŜŘŜŘ ŦƻǊ ŀǊŜŀǎ ǊŜǉǳƛǊƛƴƎ ƴƻǊƳŀƭ ŦƛƭƭΦ 

¢ƘǊŜŜ ƎǊŀǾŜƭ ǎƻǳǊŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜŘ ŦƻǊ ǘƘŜƛǊ ǎǳƛǘŀōƛƭƛǘȅ ŀƴŘ 

ŀǇǇǊƻȄƛƳŀǘŜŀǾŀƛƭŀōƭŜ ǉǳŀƴǘƛǘƛŜǎΦ ¢Ŝǎǘ Ǉƛǘǎ ǿŜǊŜ ŜȄŎŀǾŀǘŜŘ ŀǘ ƭƻŎŀǘƛƻƴǎ ǿƛǘƘ ǇƻǎǎƛōƭŜ 

ŜȄǘŜƴǎƛƻƴǎΦ{ƻƛƭκƎǊŀǾŜƭ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ǿŜǊŜ ŘƻƴŜ ƛƴ ǘƘŜ ŦƛŜƭŘ ǿƘƛƭŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ǿŀǎ ŘƻƴŜ ŀŦǘŜǊ 

ƭŀōƻǊŀǘƻǊȅǊŜǎǳƭǘǎ ǿŜǊŜ ƻōǘŀƛƴŜŘΦ 

CƻƭƭƻǿƛƴƎ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘǎ ǿŜǊŜ ǇŜǊŦƻǊƳŜŘ ǘƻ ǘƘŜ ǊŜǘǊƛŜǾŜŘ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ǎƻƛƭ ǎŀƳǇƭŜǎΥ 

· tŀǊǘƛŎƭŜ ǎƛȊŜ ŘƛǎǘǊƛōǳǘƛƻƴ ό{ƛŜǾŜ ŀƴŀƭȅǎƛǎύ 

· !ǘǘŜǊōŜǊƎ [ƛƳƛǘǎ όtƭŀǎǘƛŎ [ƛƳƛǘǎΣ [ƛǉǳƛŘ [ƛƳƛǘύ 

· [ƛƴŜŀǊ ǎƘǊƛƴƪŀƎŜ 

· /ƻƳǇŀŎǘƛƻƴ ǘŜǎǘ όaƻƛǎǘǳǊŜπŘŜƴǎƛǘȅ ǊŜƭŀǘƛƻƴǎƘƛǇύ 

· /.w όŀŦǘŜǊ п Řŀȅǎ ǎƻŀƪύ 

¢Ŝǎǘǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ /ŜƴǘǊŀƭ aŀǘŜǊƛŀƭǎ [ŀōƻǊŀǘƻǊȅ aŀƴǳŀƭ нлллΦ 

¢ŜǎǘǎǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ƳŀǘŜǊƛŀƭǎ ǎŀƳǇƭŜǎ ŦǊƻƳ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ǎƻǳǊŎŜǎ ƘŀǾŜ ǎƘƻǿƴ ǘƘŀǘ ǘƘŜ 

ƳŀǘŜǊƛŀƭǎƘŀǾŜ ƎƻƻŘ ǉǳŀƭƛǘȅ ŦƻǊ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴΦ 

ғ¢ŀōƭŜ оπнпΥ tƻǘŜƴǘƛŀƭǎ ƎǊŀǾŜƭ ƳŀǘŜǊƛŀƭǎ ŜǎǘƛƳŀǘŜŘ ǉǳŀƴǘƛǘƛŜǎҔ 

SN Name Location Offset distance (km) Position 
Estimatedq

uantities, m3 

1 /ƘŀƴƎΩƻƳōŜ 87+100 
4.7km from Msolwa ς

Msoga junction 
421847, 9268202 800,000 

2 Mdaula 90+000 
0.8km from 

MorogoroRoad 
415985, 9270073 150,000 

3 Mwidu 106+000 
2.5km from 

MorogoroRoad 
400069, 9270073 400,000 
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4 Gezaulole 118+200 3km from Morogoro Road 392792, 9265735 2,100,000 

5 Maseyu 124+000 
0.3km from 

roadalignment 
384405, 9264000 675,000 

6 
Lukonde/Kir

oka 
136+000 

9km from Dar ς 
MorogoroRoad 

379550, 9248335 450,000 

 

SN Name Location Offset distance (km) Position 
Estimatedq

uantities, m3 

7 Mikese 137+000 
0.2km from 

proposedalignme
nt 

372857, 9258124 350,000 

8 Mkambarani 142+300 
0.6km from 

proposedalignme
nt 

369029, 9257106 200,000 

 
9 

 
Lue 

 
18+000 

2.5km from 
proposedalignment at 
station18+000 Bypass 

 
343964, 9247343 

 
500,000 

10 Bwilingu 88+000 
0.5km from 

proposedalignme
nt 

418845, 9267093 350,000 

11 Mgama 132+000 
0.75km from 

proposedalignme
nt 

376116, 9261608 350,000 

12 
Mzumbe 

IringaRoa
d 

190+000 
0.2km from Iringa 

Roadfrom station 
2+400 

338275, 9236172 250,000 

 
13 

 
Mzumbe 

 
190+000 

2.5km from 
Mzumbejunction 

from station25+000 

341111, 
9240494 

 
300,000 

CƻƭƭƻǿƛƴƎ !!{I¢h ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƳŜǘƘƻŘǎ ŦƻǊ ǎƻƛƭǎΣ Ƴƻǎǘ ƻŦ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ǎƻǳǊŎŜǎ Ŧŀƭƭǎ ǳƴŘŜǊ!π

нπс ƎǊƻǳǇΣ ǿƘŜǊŜŀǎ ǘǿƻ ǎƻǳǊŎŜǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ !πс ŀƴŘ ƻƴŜ ŀǎ !πнπтΦ DŜƴŜǊŀƭƭȅΣ 

ǘƘŜƳŀǘŜǊƛŀƭǎ Ŏƻƴǘŀƛƴ ŦƛƴŜǎ ƭŜǎǎ ǘƘŀƴ ор҈ ŀƴŘ ƘŀǾƛƴƎ tL ŜȄŎŜŜŘƛƴƎ мл ŀƴŘ [[ ƭŜǎǎ ǘƘŀƴ плΦ 

ғ¢ŀōƭŜ оπнрΥ LƴŘƛŎŀǘƻǊ ŀƴŘ ŎƻƴǎƛǎǘŜƴŎȅ ǘŜǎǘǎ ŀƴŘ ǎƻƛƭ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƎǊŀǾŜƭ ǎƻǳǊŎŜǎҔ 

 
Name 

Grading (percentage passing, %) Atterberg limits 
AASHTO 

Classification 
10 5 2 0.425 0.075 GM LL PL PI LS 

/ƘŀƴƎΩƻƳōŜ 65 64 58 45 21 1.8 21 8 13 4.3 A-2-6 

Mdaula 84 73 56 28 16 2.0 39 25 14 4.0 A-2-6 

Mwidu 86 69 51 30 21 2.0 41 23 18 9.3 A-2-7 

Gezaulole 96 85 68 50 38 1.4 38 22 16 6.3 A-6 

Maseyu 61 50 42 32 14 2.1 25 14 11 5.0 A-2-6 
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Lukonde/Kir
oka 

66 54 44 16 4 2.4 28 11 17 3.0 A-2-6 

Mikese 85 76 64 42 21 1.7 32 19 13 9.3 A-2-6 

Mkambarani 99 98 97 82 50 0.7 35 17 18 7.0 A-6 

Lue 100 98 93 52 16 1.4 27 13 14 5.9 A-2-6 

 

 
Name 

Grading (percentage passing, %) Atterberg limits 
AASHTO 

Classification 
10 5 2 0.425 0.075 GM LL PL PI LS 

Bwilingu 56 46 40 28 9 2.2 33 20 13 5.7 A-2-6 

Mgama 64 47 37 24 13 2.3 36 19 17 3.2 A-2-6 

MzumbeIr
inga Road 

43 35 33 30 15 2.2 40 18 22 11.0 A-2-6 

Mzumbe 55 46 39 24 7 2.3 39 14 25 12.1 A-2-6 

CƻƭƭƻǿƛƴƎ ta5a ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƎǊŀǾŜƭǎΣ Ƴƻǎǘ ƻŦ ǘƘŜ ƛŘŜƴǘƛŦƛŜŘ ǎƻǳǊŎŜǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎDмрΣ 

ǿƘŜǊŜŀǎ ǘǿƻ ǎƻǳǊŎŜǎ ǿŜǊŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ Dпр ŀƴŘ ƻǘƘŜǊ ǘǿƻ ŀǎ DтΦ 

ғ¢ŀōƭŜ оπнсΥ {ǘǊŜƴƎǘƘ ǇǊƻǇŜǊǘƛŜǎ ŀƴŘ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ƎǊŀǾŜƭ ǎƻǳǊŎŜǎ 

 
Name 

MDD OMC CBR at %MDD Swell 
PMDM 

Classification 
kg/m3 % 90 93 95 % 

/ƘŀƴƎΩƻƳōŜ 2090 9.8 9 15 28 0.1 G25 

Mdaula 2230 6.8 13 19 27 0.1 G25 

Mwidu 2000 11.0 36 40 47 0.0 G45 

Gezaulole 1900 13.4 12 18 25 0.1 G25 

Maseyu 2011 12 14 21 30 0.1 G25 

Lukonde/Kir
oka 

2010 10.6 16 18 31 0.1 G25 

Mikese 1880 12.5 28 40 67 0.0 G45 

Mkambarani 1890 10.6 11 16 20 0.0 G15 

Lue 2037 10.0 13 18 26 0.0 G25 
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Bwilingu 1990 11.0 9 14 17 0.1 G15 

Mgama 1790 15.8 18 33 48 0.0 G45 

MzumbeIr
inga Road 

2070 9.0 19 20 22 0.0 G15 

Mzumbe 2030 9.5 11 19 25 0.1 G25 

· wƻŎƪ {ƻǳǊŎŜǎ 

tƻǘŜƴǘƛŀƭ ǊƻŎƪ ǉǳŀǊǊƛŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΣ ǎŀƳǇƭŜŘ ŀƴŘ ǘŜǎǘŜŘ ŦƻǊ ǇƘȅǎƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎΦ 

/ǊǳǎƘŜŘǊƻŎƪ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƴŎǊŜǘŜ ǿƻǊƪǎΣ ōŀǎŜ ŎƻǳǊǎŜ ƭŀȅŜǊǎΣ ǇǊƻŘǳŎǘƛƻƴ ƻŦ 

ǎǘƻƴŜǎ ŦƻǊǊƻŎƪ Ŧƛƭƭ ǎŜŎǘƛƻƴǎ ŀƴŘ ŦƻǊ ǎǳǊŦŀŎŜ ǿŜŀǊƛƴƎ ŎƻǳǊǎŜΦ hƴŜ ǎƻǳǊŎŜ ŀǘ [ǳƎƻōŀ ǉǳŀǊǊȅ 

ǿŀǎƛƴǾŜǎǘƛƎŀǘŜŘΦ 

/ǊǳǎƘŜŘ ǊƻŎƪ ǎŀƳǇƭŜǎ ŦǊƻƳ ǘƘƛǎ ǉǳŀǊǊȅ ǎƛǘŜ ǿŜǊŜ ǘŀƪŜƴ ŦƻǊ ƭŀōƻǊŀǘƻǊȅ ǘŜǎǘƛƴƎΦ ¢ƘŜ 

ŦƻƭƭƻǿƛƴƎǘŜǎǘǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƻƴ ǘƘŜ ǎŀƳǇƭŜǎ ǘƻ ŀǎŎŜǊǘŀƛƴ ǘƘŜƛǊ ǎǘǊŜƴƎǘƘ ŀƴŘ ǇƘȅǎƛŎŀƭ 

ǇǊƻǇŜǊǘƛŜǎΦ 

· ¢Ŝƴ tŜǊŎŜƴǘ CƛƴŜ ±ŀƭǳŜ ŀǘ ŘǊȅ ŀƴŘ ǿŜǘ ŎƻƴŘƛǘƛƻƴǎ ό¢C± ŘǊȅ ŀƴŘ ¢C± ǿŜǘύ 

· !ƎƎǊŜƎŀǘŜ /ǊǳǎƘƛƴƎ ±ŀƭǳŜ ό!/±ύ 

· !ƎƎǊŜƎŀǘŜ LƳǇŀŎǘ ±ŀƭǳŜ ό!L±ύ 

· [ƻǎ !ƴƎŜƭŜǎ !ōǊŀǎƛƻƴ ¢Ŝǎǘ ό[!!ύ 

· .ƛǘǳƳŜƴ !ŦŦƛƴƛǘȅ 

· wŜƭŀǘƛǾŜ 5Ŝƴǎƛǘȅ ŀƴŘ ²ŀǘŜǊ !ōǎƻǊǇǘƛƻƴ 

· {ƻŘƛǳƳ {ǳƭǇƘŀǘŜ {ƻǳƴŘƴŜǎǎ ό{{{ύ 

¢ƘŜ ǉǳŀǊǊȅ ƛǎ ƭƻŎŀǘŜŘ ŀǘ [ǳƎƻōŀ ŀǊŜŀ ƛƴ .ŀƎŀƳƻȅƻ 5ƛǎǘǊƛŎǘΦ ¢ƘŜ ǎƻǳǊŎŜ ƛǎ ŀōƻǳǘ нлƪƳ ŀǿŀȅŦǊƻƳ 

ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ŀǘ ŀƴ ƻŦŦǎŜǘ ŘƛǎǘŀƴŎŜ ƻŦ оƪƳ ŦǊƻƳ /ƘŀƭƛƴȊŜπaǎŀǘŀ ǊƻŀŘΦ {ǘƻƴŜǎ ǿŜǊŜ ƻŦƎǊŀƴƛǘŜ 

ǘȅǇŜ ŦƻǊƳŜŘ ŘǳǊƛƴƎ YŀǊǊƻƻ ŦƻǊƳŀǘƛƻƴΤ ǘƘŜȅ ŀǊŜ ŎƻƳǇƻǎŜŘ ƻŦ ŦƛƴŜ ǘƻ ƳŜŘƛǳƳ ǇŀǊǘƛŎƭŜǎǿƛǘƘ ƴƻ 

ŎƭŜŀǾŀƎŜΦ 

¢ƘŜ ǎƻǳǊŎŜ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ ǎǳǇǇƭȅ ŎǊǳǎƘŜŘ ŀƎƎǊŜƎŀǘŜǎ ǳǎŜŘ ŦƻǊ ŎƻƴŎǊŜǘŜ ŀƴŘ ŀǎǇƘŀƭǘ 

ǿƻǊƪǎŦƻǊ ǾŀǊƛƻǳǎ ōǳƛƭŘƛƴƎ ŀƴŘ ǊƻŀŘ ǇǊƻƧŜŎǘǎ ƛƴ 5ŀǊ Ŝǎ {ŀƭŀŀƳΦ Lǘ ƛǎ ŜǎǘƛƳŀǘŜŘ ǘƘŀǘ ǘƘŜ ǎƻǳǊŎŜ 

ŎŀƴȅƛŜƭŘ ƳƻǊŜ ǘƘŀƴ фллΣлллƳо ƻŦ ŎǊǳǎƘŜŘ ŀƎƎǊŜƎŀǘŜǎΦ wƻŎƪ ǎŀƳǇƭŜǎ ǘŀƪŜƴ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ 

ǿŜǊŜǘŜǎǘŜŘ ŦƻǊ ǎǳƛǘŀōƛƭƛǘȅ ƛƴ ōƛǘǳƳƛƴƻǳǎ ǎǳǊŦŀŎƛƴƎ ǿƻǊƪǎΦ 

hǘƘŜǊ ǎƻǳǊŎŜǎ ŀǎ aŀǎŜȅǳΣ [ǳŜ ŀƴŘ aŀŦǳǊǳ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜŘ ŦƻǊ ǎǳƛǘŀōƛƭƛǘȅ 

ƛƴŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎΦ 

ғ¢ŀōƭŜ оπнтΥ {ǘǊŜƴƎǘƘ ǘŜǎǘ ŀƴŘ ƻǘƘŜǊ ǇƘȅǎƛŎŀƭ ǇǊƻǇŜǊǘƛŜǎ ƻŦ ǎŀƳǇƭŜŘ ǎǘƻƴŜҔ 

Test Description Unit Lugoba Maseyu Lue Mafuru 

TFV dry kN 187 184 220 130 

TFV soaked kN 155 160 190 94 

Ratio 
TFVsoaked/dry 

% 83 87 86 72 
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ACV % 19.6 20.7 17.5 19.5 

LAA % 28.7 29.2 26.4 30.9 

SSS % 2.2 2.7 1.9 4.1 

Relative Density 
 

2.895 2.848 2.804 2.818 

Water Absorption % 0.41 0.35 0.34 0.58 

!ŎŎƻǊŘƛƴƎ ǘƻ ta5aΣ ǘƘŜ ŀƎƎǊŜƎŀǘŜǎ ŦǊƻƳ [ǳƎƻōŀΣ aŀǎŜȅǳ ŀƴŘ [ǳŜ ǎƻǳǊŎŜǎ ƳŜŜǘ 

ǘƘŜǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ōŀǎŜ ŎƻǳǊǎŜ ǇŀǾŜƳŜƴǘ ƭŀȅŜǊ ŀƴŘ ǎǳǊŦŀŎƛƴƎ ǿƘƛƭŜ ǘƘƻǎŜ ŦǊƻƳ aŀŦǳǊǳ 

ǎƻǳǊŎŜŘƛŘ ƴƻǘ ǎŀǘƛǎŦȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ¢C± ǎƻŀƪŜŘ ŦƻǊ ǎǳǊŦŀŎƛƴƎ ƭŀȅŜǊ ŀƴŘ ōŀǎŜ ƻŦ /wwΦ 

IƻǿŜǾŜǊΣ ǘƘŜȅ ǎŀǘƛǎŦȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ōŀǎŜ ǿƛǘƘ /w{ ƳŀǘŜǊƛŀƭǎΦ 

· {ŀƴŘ {ƻǳǊŎŜǎ 

{ŀƴŘ ƳŀǘŜǊƛŀƭǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ŦƻǊ ŎƻƴŎǊŜǘŜ ǿƻǊƪǎ ŀƴŘ ǎƻƳŜǘƛƳŜǎ ǘƻ ōŜ ǳǎŜŘ ŀǎ ŘǊŀƛƴŀƎŜ 

ŦƛƭǘŜǊƳŀǘŜǊƛŀƭǎΦ tƻǘŜƴǘƛŀƭ ǎŀƴŘ ǎƻǳǊŎŜǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘ ŀƴŘ ƛƴǾŜǎǘƛƎŀǘŜŘ ŦƻǊ ǘƘŜƛǊ ǎǳƛǘŀōƛƭƛǘȅ 

ŦƻǊŎƻƴŎǊŜǘŜ ǿƻǊƪǎΦ 

ғ¢ŀōƭŜ оπнуΥ {ǳƳƳŀǊȅ ƻŦ ǊŜǎǳƭǘǎ ŦƻǊ ǎŀƴŘ ƳŀǘŜǊƛŀƭǎҔ 

 
SN 

 
Name 

 
Location 

Offsetdi
stance(k

m) 

Percentage
passing (%) 

 
FM 

Quantity 

2.36 0.075 m3 

1 Misugusugu 17+000 4 99.8 1.9 2.02 150,000 

2 Mpiji 0+000 8 99.1 0.4 2.16 75,000 

3 Vikawe 0+000 10 99.3 0.5 1.93 85,000 

4 Vikunge 13+000 2 100 1.0 1.95 100,000 

5 Boko Mlemela 4+000 6 100 0.9 2.04 50,000 

6 Matuli 79+000 30 99.9 1.8 2.16 100,000 

¢ƘŜ ƎǊŀŘƛƴƎ ƻŦ ǘƘŜǎŜ ǎƻǳǊŎŜǎ ǿŀǎ ŎƘŜŎƪŜŘ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ƎǊŀŘƛƴƎ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ 

ŀƎƎǊŜƎŀǘŜǎŦǊƻƳ ƴŀǘǳǊŀƭ ǎƻǳǊŎŜǎ ŦƻǊ ŎƻƴŎǊŜǘŜ ŀǎ ǎǇŜŎƛŦƛŜŘ ƛƴ .{ уун ŀƴŘ .{ 9b мнснлΦ 

· ²ŀǘŜǊ {ƻǳǊŎŜǎ 

²ŀǘŜǊ ŦƻǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ƴŜŀǊ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ƛǎ ǾŜǊȅ ǎŎŀǊŎŜ ŀƴŘ ƭƛƳƛǘŜŘ ƛƴ 

ǉǳŀƴǘƛǘȅΦbƎŜǊŜƴƎŜǊŜ wƛǾŜǊ ŀ ǇŜǊŜƴƴƛŀƭ ǎƻǳǊŎŜ ǿŀǎ ǎŀƳǇƭŜŘΦ hǘƘŜǊ ǿŀǘŜǊ ǎǘǊŜŀƳǎ ŀǊŜ ǎŜŀǎƻƴŀƭΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ŎƘŜƳƛŎŀƭ ǘŜǎǘǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ ǿŀǘŜǊ ǎŀƳǇƭŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘƛǎ 

ǇƻǘŜƴǘƛŀƭǎƻǳǊŎŜΦ 

· ǇI ǾŀƭǳŜ 

· /ƘƭƻǊƛŘŜ ŎƻƴǘŜƴǘ 

· {ǳƭǇƘŀǘŜ ŎƻƴǘŜƴǘ 

!ƴ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǿŀǘŜǊ ǉǳŀƭƛǘȅ ŦǊƻƳ ǘƘƛǎ ǎƻǳǊŎŜ ǘƻǿŀǊŘǎ ƛǘǎ ŀǇǇƭƛŎŀōƛƭƛǘȅ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǊƪǎǿŀǎ 

ŎŀǊǊƛŜŘ ƻǳǘΦ wŜǎǳƭǘǎ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘ ōŜƭƻǿΥ 
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Test Description Unit Results 

pH 
 

7.82 

Chloride content mg/l 92.0 

Sulphate content mg/l 75.9 

Electrical conductivity µS/cm 835 

!ŎŎƻǊŘƛƴƎ ǘƻ ƭƛƳƛǘǎ ǎŜǘ ōȅ 5Lb плол ŦƻǊ ŀǘǘŀŎƪ ƻŦ ŎƻƴŎǊŜǘŜ ŦǊƻƳ ǿŀǘŜǊΣ ǎƻƛƭ ŀƴŘ ƎŀǎŜǎΣ ǘƘƛǎǿŀǘŜǊ 

ǎƻǳǊŎŜ ƛǎ ǎǳƛǘŀōƭŜ ŦƻǊ ŎƻƴŎǊŜǘŜ ǿƻǊƪǎΦ 

· hǘƘŜǊ ǎƻǳǊŎŜǎ ƻŦ ǿŀǘŜǊ 

5ǳŜ ǘƻ ǎŎŀǊŎƛǘȅ ƻŦ ǿŀǘŜǊ ƴŜŀǊ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘΣ ƛǘ ƛǎ ŀŘǾƛǎŜŘ ǘƻ ŎƻƴǎƛŘŜǊ ŎƻƴǎǘǊǳŎǘƛƴƎ ŎƻŦŦŜǊ ŘŀƳǎŀǘ 

ǎǘǊŀǘŜƎƛŎ ƛƴǘŜǊǾŀƭǎ ǘƻ ƘŀǊǾŜǎǘ Ǌŀƛƴ ǿŀǘŜǊ ŘǳǊƛƴƎ ǿŜǘ ǎŜŀǎƻƴǎΦ 

hǘƘŜǊ ǇƻǎǎƛōƭŜ ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊ ƛǎ ǘƘǊƻǳƎƘ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀǳǘƘƻǊƛǘȅ ό5!²!{! ŀƴŘ 

ahw¦²!{!ύΦ¢ƘŜ ǳǘƛƭƛǘȅ ǿŀǘŜǊ ǎȅǎǘŜƳǎ ǿŜǊŜ ǎǳǇǇƭȅƛƴƎ ǘƘŜ ǾƛƭƭŀƎŜǎ ŀƭƻƴƎ /ƘŀƭƛƴȊŜ ǘƻ 

aƻǊƻƎƻǊƻ ǘƻǿƴΦ5ǳǊƛƴƎ ŎƻƴǎǘǊǳŎǘƛƻƴ ǇŜǊƛƻŘΣ ŀƴ ŀƎǊŜŜƳŜƴǘ ŎƻǳƭŘ ōŜ ƳŀŘŜ ǿƛǘƘ ǘƘŜ ¦ǘƛƭƛǘȅ ǘƻ 

ǘŀǇ ǿŀǘŜǊ ŀǘǾŀǊƛƻǳǎ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ǎǳǇǇƭȅ ǘƘŜ ǇǊƻƧŜŎǘΦ 

5ǊƛƭƭƛƴƎ ōƻǊŜƘƻƭŜǎ ŀǎ ŀƴ ŀƭǘŜǊƴŀǘƛǾŜ ǎƻǳǊŎŜ ƻŦ ǿŀǘŜǊ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ IƛǎǘƻǊƛŎŀƭ 

ǊŜŎƻǊŘǎǎƘƻǿ ǘƘŀǘ ǿŀǘŜǊ ǘŀōƭŜ ƛǎ ŦƻǳƴŘ ŀǘ ǎƘŀƭƭƻǿ ŘŜǇǘƘ όол ǘƻ рлƳύ ƻƴ ŀǊŜŀǎ ǎǳǊǊƻǳƴŘƛƴƎ ǘƘŜ 

ǇǊƻƧŜŎǘŀǊŜŀΦ 

&  {ƻǳǊŎŜǎ ƻŦ aŀƴǳŦŀŎǘǳǊŜŘ aŀǘŜǊƛŀƭǎ 

aŀƴǳŦŀŎǘǳǊŜŘ ƳŀǘŜǊƛŀƭǎ ŦƻǊ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎƘƻǳƭŘ ōŜ ǘŜǎǘŜŘ ǇǊƛƻǊ ǘƻ ǳǎŀƎŜΦ !Ǿŀƛƭŀōƛƭƛǘȅ 

ƻŦǘƘƻǎŜ ǎƻǳǊŎŜǎ ƘŀǾŜ ōŜŜƴ ŎƘŜŎƪŜŘΥ 

· /ŜƳŜƴǘ 

/ŜƳŜƴǘ Ŏŀƴ ōŜ ǎƻǳǊŎŜǎ ŦǊƻƳ ŦŀŎǘƻǊƛŜǎ ƭƛƪŜ ¢ǿƛƎŀ /ŜƳŜƴǘΣ ¢ŀƴƎŀ /ŜƳŜƴǘΣ wƘƛƴƻ /ŜƳŜƴǘ ƻǊ[ŀƪŜ 

/ŜƳŜƴǘΦ hǘƘŜǊ ǎǳǇǇƭƛŜǊǎ ƭƛƪŜ 5ŀƴƎƻǘŜ ŎŜƳŜƴǘ ŀƴŘ [ǳŎƪȅ ŎŜƳŜƴǘ ŀǊŜ ǊŜƭƛŀōƭŜΦ 

· .ƛǘǳƳŜƴ ŀƴŘ .ƛǘǳƳƛƴƻǳǎ ƳƛȄŜǎ 

.ƛǘǳƳŜƴ ŀƴŘ ōƛǘǳƳƛƴƻǳǎ ƳƛȄŜǎ Ŏŀƴ ōŜ ƛƳǇƻǊǘŜŘ ŦǊƻƳ ŀōǊƻŀŘΦ .ƛǘǳƳŜƴ ǇǊƻǇŜǊǘƛŜǎ ƴŜŜŘ ǘƻ 

ōŜŎƘŜŎƪŜŘ ŀƎŀƛƴǎǘ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǾŀǊƛƻǳǎ ǘȅǇŜǎ ōŜŦƻǊŜ ƛǘ ƛǎ ŀŎŎŜǇǘŜŘ ƛƴ ŎƻƴǎǘǊǳŎǘƛƻƴΦ 

· wŜƛƴŦƻǊŎŜƳŜƴǘ {ǘŜŜƭ 

wŜƛƴŦƻǊŎŜƳŜƴǘ ǎǘŜŜƭ ŦƻǊ ǎǘǊǳŎǘǳǊŀƭ ǿƻǊƪǎ ƛǎ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ŎƻǳƴǘǊȅΦ {ŜǾŜǊŀƭ ŦŀŎǘƻǊƛŜǎ ƭƛƪŜYŀƳŀƭ 

ǎǘŜŜƭΣ aL {ǘŜŜƭ ŀǊŜ ƪƴƻǿƴ ŦƻǊ ǇǊƻŘǳŎƛƴƎ ƎƻƻŘ ǉǳŀƭƛǘȅ ǊŜƛƴŦƻǊŎŜƳŜƴǘǎΦ 

3.7. tǊŜƭƛƳƛƴŀǊȅ 5ǊŀƛƴŀƎŜ {ǘǳŘƛŜǎ ŀƴŘ {ǳǊǾŜȅǎ 

¢Ƙƛǎ ŦŜŀǎƛōƛƭƛǘȅ ǊŜǇƻǊǘ ŦƻǊ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ƘŀŘ ōŜŜƴ ŘƻƴŜ ƛƴ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǘƘŜ ǘŜǊƳǎ 

ƻŦǊŜŦŜǊŜƴŎŜΣ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀκǎƛǘŜ ŀƴŘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŘŜǎƛƎƴ 

ƳŀƴǳŀƭǎŀŎŎŜǇǘŀōƭŜ ǿƛǘƘƛƴ ¢ŀƴȊŀƴƛŀΦ !ƭǎƻ ƪŜŜǇƛƴƎ ƛƴ ƳƛƴŘΣ ǘƘŜ ŜŎƻƴƻƳƛŎ ǾƛŀōƛƭƛǘȅκƧǳǎǘƛŦƛŎŀǘƛƻƴ ŀǎ 

ŎŀǊǊƛŜŘƻǳǘ ƛƴ ǘƘŜ ŜŎƻƴƻƳƛŎ ŀƴŀƭȅǎƛǎ ǊŜǇƻǊǘ ƻŦ /ƘŀƭƛƴȊŜπaƻǊƻƎƻǊƻ 9ȄǇǊŜǎǎǿŀȅ {ǘŀƴŘŀǊŘ ¢ƻƭƭ wƻŀŘ 
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3.7.1 5ǊŀƛƴŀƎŜ {ǘǳŘƛŜǎ ŀƴŘ {ǳǊǾŜȅǎ 

&  CƛŜƭŘ {ǳǊǾŜȅ 

¢ƘŜ ŜȄŜǊŎƛǎŜ ǘƻ ŎƻƴŘǳŎǘ ŦƛŜƭŘ ǎǳǊǾŜȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ мпǘƘ ǘƻ мрǘƘ aŀǊŎƘ нлно ŀƴŘǎǳōǎŜǉǳŜƴǘƭȅ 

ŀƴƻǘƘŜǊ ǎƛǘŜ Ǿƛǎƛǘ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ƻƴ нтaŀȅ ǘƻ ну aŀȅ нлно ōȅ ŀ ǘŜŀƳ ƻŦ 5ǊŀƛƴŀƎŜŀƴŘ {ǘǊǳŎǘǳǊŀƭ 

9ƴƎƛƴŜŜǊΣ IȅŘǊƻƭƻƎƛǎǘ ŀƴŘ {ǳǊǾŜȅƻǊΦ ¢ƘŜ ǘŜŀƳ ŎŀǊǊƛŜŘ ƻǳǘ Ǿƛǎǳŀƭ ŎƻƴŘƛǘƛƻƴ ǎǳǊǾŜȅǎΣƎŜƴŜǊŀƭ 

ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ŘŜǘŀƛƭŜŘ ǎǳǊǾŜȅǎ ƻŦ ŀƭƭ ŎǊƻǎǎƛƴƎ ǊƛǾŜǊǎΣ ǎǘǊŜŀƳǎΣ ǾŀƭƭŜȅ ŀƴŘ ƭƻƴƎƛǘǳŘƛƴŀƭǘŜǊǊŀƛƴ ŦƻǊ 

ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎΦ ±ŀǊƛƻǳǎ ǇƻǎƛǘƛƻƴǎκƭƻŎŀǘƛƻƴǎ ƻŦ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǎǳŎƘ ŀǎ ǇƛǇŜŀƴŘ ōƻȄ 

ŎǳƭǾŜǊǘǎΣ ōǊƛŘƎŜǎΣ ƳŜŘƛŀƴ ŘǊŀƛƴǎΣ ǎƛŘŜ ŘǊŀƛƴǎΣ ŜǘŎΦ ƘŀǾŜ ōŜŜƴ ǎǳǊǾŜȅŜŘ ŀǘ ǎƛǘŜǎ ŀǎ ǇŀǊǘ ƻŦǘƘŜ 

ŀǎǎƛƎƴƳŜƴǘΦ 5ǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ ǎǳǊǾŜȅΣ ƎŜƴŜǊŀƭ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘ ōƻǘƘ Ǿƛǎǳŀƭ ŀǎǎŜǎǎƳŜƴǘ ŀƴŘŘŜǘŀƛƭŜŘ 

ǎǳǊǾŜȅǎ ƻŦ ŀƭƭ ŎǊƻǎǎƛƴƎ ǊƛǾŜǊǎΣ ǎǘǊŜŀƳǎΣ ǇƻƴŘǎ ŀƴŘ ǾŀƭƭŜȅ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƘȅŘǊŀǳƭƛŎŎŀǇŀŎƛǘȅ ƻŦ 

ǇŀǊǘƛŎǳƭŀǊ ƭƻŎŀǘƛƻƴǎΣ ƛƴƛǘƛŀƭ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŀƭ ǊŜǉǳƛǊŜƳŜƴǘǎΦ aƻǎǘ ƻŦ ǘƘŜŘŀǘŀ ǘŀƪŜƴ 

ŀǘ ǎƛǘŜ ƘŀǾŜ ŦƻǊƳŜŘ ōŀǎƛǎ ŦƻǊ ǘƘŜ ǇǊŜƭƛƳƛƴŀǊȅ ŘŜǎƛƎƴ ŀƴŘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƳŀŘŜƛƴǘƘƛǎ ǊŜǇƻǊǘΦ 

¢ƘŜ ǇǊŜƭƛƳƛƴŀǊȅ ŘŜǎƛƎƴ Ƙŀǎ ƎŜƴŜǊŀƭƭȅ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ǘƻ ǘƘŜ ǘŜǊƳǎ ƻŦ 

ǊŜŦŜǊŜƴŎŜΣƴŀǘǳǊŜ ƻŦ ǘƘŜ ǎƛǘŜ ŀƴŘ ǘƘŜ ǊŜƭŜǾŀƴǘ ǎǘŀƴŘŀǊŘǎ ŀƴŘ ŘŜǎƛƎƴ Ƴŀƴǳŀƭǎ ŀŎŎŜǇǘŀōƭŜ ǿƛǘƘƛƴ 

¢ŀƴȊŀƴƛŀΦLƴǾŜƴǘƻǊȅ ŦƻǊ ŀƭƭ ƭƻŎŀǘƛƻƴǎ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ƘŀŘ ōŜŜƴ ŘƻƴŜ ŦƻǊ ǘƘŜ 

ŜƴǘƛǊŜǇǊƻǇƻǎŜŘ ŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǊƻŀŘ ǇǊƻƧŜŎǘ ŀƴŘ ǇǊƻǇƻǎŀƭ ŦƻǊ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ƛǎ 

ƎƛǾŜƴ ŀǎǎǘƛǇǳƭŀǘŜŘ ƛƴ ǊŜƭŜǾŀƴǘ ǎŜŎǘƛƻƴǎ ŀƴŘ ŀǇǇŜƴŘƛŎŜǎΦ 

ғ¢ŀōƭŜ оπнфΥ {ƛƳǇƭƛŦƛŜŘ CƻǊƳǳƭŀǎ ŦƻǊ /ŀƭŎǳƭŀǘƛƻƴ ƻŦ 5ƛǎŎƘŀǊƎŜ /ŀǇŀŎƛǘȅ ƻŦ /ǳƭǾŜǊǘǎ όƛƴƭŜǘ ŎƻƴǘǊƻƭύҔ 

 
Type 

Discharge Capacity Q (m3/s) 

Hw/D=1.00 Hw/D=1.25 Hw/D=1.50 

Concrete Pipe 1.3 x D2.5 1.9 x D2.5 2.2 x D2.5 

Corrugated Metal Pipe 1.1 x D2.5 1.6 x D2.5 1.8 x D2.5 

Box Culvert 1.5 x B x H1.5 2.1 x B x H1.5 2.5 x B x H1.5 

D: diameter of a pipe culvert (m) B: width of a box culvert (m) 
H: height of a box culvert (m) Hw: headwater height (m) 

 

3.7.2 DŜƴŜǊŀƭ hǾŜǊǾƛŜǿ π {ǳƳƳŀǊȅ ƻŦ 5ǊŀƛƴŀƎŜ {ǘǊǳŎǘǳǊŜǎ 

&  .ǊƛŘƎŜǎ 

Lƴ ǾƛŜǿ ƻŦ ǘƘŜƛǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǎƛƳǇƭƛŎƛǘȅ ŀƴŘ Ŏƻǎǘ ŜŦŦŜŎǘƛǾŜƴŜǎǎΣ /ƻƴŎǊŜǘŜ ¢π.ŜŀƳ ōǊƛŘƎŜǎ ƘŀǾŜōŜŜƴ 

ǊŜŎƻƳƳŜƴŘŜŘ ŀƴŘ ŀŘƻǇǘŜŘ ŦƻǊ ǳǎŜ ŀǎ ŀǇŀǊǘ ŦǊƻƳ ƻǘƘŜǊ ŀŘǾŀƴǘŀƎŜǎΣ ǉǳŀƭƛǘȅ ƭƻŎŀƭŎƻƴǘǊŀŎǘƻǊǎ ŀǊŜ 

ŎƻƴǾŜǊǎŀƴǘ ǿƛǘƘ ǘƘŜƛǊ ŎƻƴǎǘǊǳŎǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ƘŜƴŎŜ ǿƛǘƘ ǘƘŜ ƳŀƎƴƛǘǳŘŜ ŀƴŘƴŀǘǳǊŜ ƻŦ ǘƘƛǎ 

ǇǊƻƧŜŎǘΣ ǘƘŜȅ Ŏŀƴ ǇŀǊǘƛŎƛǇŀǘŜ ƛƴ ǘƘŜ ōƛŘ ŀƴŘ ƻŦŦŜǊ ōƻǘƘ ŎƻƳǇŜǘƛǘƛǾŜ ǊŀǘŜǎ ŀƴŘ ǉǳŀƭƛǘȅƧƻōǎ ŀǘ ƭƻǿŜǊ 

Ŏƻǎǘǎ ŎƻƳǇŀǊŜŘ ǘƻ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŎƻƴǘǊŀŎǘƻǊǎΦ 

¢ƘŜǊŜ ǿƛƭƭ ōŜ ŀ ǘƻǘŀƭ ƻŦ п ƳŀƧƻǊ ōǊƛŘƎŜǎ ǇǊƻǇƻǎŜŘ ŀǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘŀōƭŜǎ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπолΥ {ǳƳƳŀǊƛŜǎ ƻŦ tǊƻǇƻǎŜŘ aŀƧƻǊ .ǊƛŘƎŜǎ ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ҕ 

Structure Size Span Location 
Total 

Number 

 
 

Msolwa Bridge: 30m (L) x 28.3m (W) 1nos K 86+928.5 1 

Ngerengere River Bridge1: 40m (L) x 28.3m (W) 1nos K116+140 1 
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MajorBr
idges 

Ngerengere River Bridge2:100m (L) x 28.3m (W) 3nos K116+335 1 

Ngerengere River Bridge3: 60m (L) x 28.3m (W) 2nos K122+510 1 

Ngerengere River Bridge4:100m (L) x 28.3m (W) 2nos K144+602.5 1 

Total   5 

 

&  .ƻȄ ŎǳƭǾŜǊǘǎ 

Lƴ ǘƘƛǎ ǇǊŜƭƛƳƛƴŀǊȅ ŘǊŀƛƴŀƎŜ ǎǘǳŘƛŜǎ ŀƴŘ ǎǳǊǾŜȅǎ ǎǘŀƎŜ ǘƘŜ ŎƻƴŎǊŜǘŜ ōƻȄ ŎǳƭǾŜǊǘǎ ƘŀǾŜ 

ōŜŜƴƎǊƻǳǇŜŘ ƛƴǘƻ ŦƛǾŜ ǎǘŀƴŘŀǊŘ ǎƛȊŜǎ ǿƘƛŎƘ ƛƴŎƭǳŘŜ ǎƛƴƎƭŜǎ ŀƴŘ ƳǳƭǘƛǇƭŜǎ ƻŦ нΦлƳ Ȅ нΦлƳΣ оΦлƳ Ȅ 

нΦлƳΣпΦлƳ Ȅ нΦлƳΣ пΦлƳ Ȅ оΦлƳΣ рΦлƳ Ȅ нΦлƳΣ рΦлƳ Ȅ нΦрƳΣ рΦлƳ Ȅ оΦлƳ ŀƴŘ рΦлƳ Ȅ пΦлƳΦ ! 

ǘƻǘŀƭƴǳƳōŜǊ ƻŦ ǘƘƛǊǘȅπŜƛƎƘǘ όоуύ ōƻȄ ŎǳƭǾŜǊǘǎ ŀǊŜ ǇǊƻǇƻǎŜŘ ǘƻ ōŜ ƛƴǎǘŀƭƭŜŘ ƛƴ ǘƘŜ ŜƴǘƛǊŜ 

ǇǊƻǇƻǎŜŘŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘ ǎǘǊŜǘŎƘ ŀǎ ǎǳƳƳŀǊƛȊŜŘ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπомΥ {ǳƳƳŀǊȅ ƻŦ tǊƻǇƻǎŜŘ 5ǊŀƛƴŀƎŜ /Ǌƻǎǎ ōƻȄ ŎǳƭǾŜǊǘǎ ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ҕ 

Structure size Total Number 

 
 
 
 
 
 
 
 
 

 
Concreteb

ox culverts 

2.0m x 1.0m Single Cell 1 

2.0m x 2.0m Single Cell 5 

2.0m x 2.0m Double cells - 

3.0m x 2.0m Single Cell 3 

3.0m x 2.0m Double Cells 1 

3.0m x 2.0m Triple cells 1 

4.0m x 2.0m Single Cell 2 

4.0m x 2.0m Double Cells 3 

4.0m x 3.0m Single Cell 1 

4.0m x 3.0m Double Cells 2 

5.0m x 2.0m Tetra Cells 1 

5.0m x 2.5m Double Cells 2 

5.0m x 3.0m Single Cell 3 

5.0m x 3.0m Double Cells 3 

5.0m x 3.0m Triple Cells 4 

5.0m x 4.0m Double Cells 1 

5.0m x 4.0m Triple Cells 1 

TOTAL 34 

3.8. tǊŜƭƛƳƛƴŀǊȅ IȅŘǊƻƭƻƎƛŎŀƭ {ǳǊǾŜȅ ŀƴŘ !ƴŀƭȅǎƛǎ 

3.8.1 .ŀŎƪƎǊƻǳƴŘ 

¢ƘŜ ŎƘŀǇǘŜǊ ǎǳƳƳŀǊƛȊŜǎ ƻōǎŜǊǾŀǘƛƻƴǎ ŀƴŘ ŦƛƴŘƛƴƎǎ ƳŀŘŜ ƻƴ ǘƘŜ ōŀǎƛǎ ƻŦ ǘƘŜ ǊŜǾƛŜǿ ƻŦ 

ŜȄƛǎǘƛƴƎǊŜǇƻǊǘǎ ŀƴŘ ŘŀǘŀΣ Ŏƻƴǎǳƭǘŀƴǘ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜ ŀƴŘ ŘŜǘŀƛƭŜŘ ƛƴǾŜƴǘƻǊȅ ƻŦ ǇǊƻǇƻǎŜŘ 

ǊƻǳǘŜόŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘύ ŀƴŘ ǎǳǊǾŜȅǎ ƻŦ ǘƘŜ ǊƛǾŜǊǎκǎǘǊŜŀƳǎ ŀƴŘ ǾŀƭƭŜȅ ŎǊƻǎǎƛƴƎ 

ǘƘŜŜȄǇǊŜǎǎǿŀȅΦ ¦ǎŜŦǳƭ Řŀǘŀ ƛƴ ǘƘƛǎ ǎǘǳŘȅ ƛƴŎƭǳŘŜǎ 59a ƳŀǇǎΣ ¢ƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎΣ ŎƭƛƳŀǘƛŎ 

ŘŀǘŀόǊŀƛƴŦŀƭƭ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜύ ŀƴŘ ƎŀǳƎŜŘ ǊƛǾŜǊǎ Ŧƭƻǿ ŘŀǘŀΦ ¢ƘŜ ŀōƻǾŜπƳŜƴǘƛƻƴŜŘ Řŀǘŀ 
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ǿŜǊŜƛƴǎǘǊǳƳŜƴǘŀƭ ŦƻǊ ǇǊŜǇŀǊŀǘƛƻƴ ƻŦ ƳƻŘŜƭǎ ŦƻǊ ƘȅŘǊƻƭƻƎƛŎŀƭ ǎǳǊǾŜȅ ŀƴŘ ŀƴŀƭȅǎƛǎ ŀǎ ǿŜƭƭ ŀǎ 

ƘȅŘǊŀǳƭƛŎŘŜǎƛƎƴΦ hǘƘŜǊ ƛƴŦƻǊƳŀǘƛƻƴ ǎǳŎƘ ŀǎ ƭŀƴŘ ǳǎŜΣ ǘƻǇƻƎǊŀǇƘȅΣ ǎƻƛƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ 

ǊƛǾŜǊκŎƘŀƴƴŜƭŎƻƴŘƛǘƛƻƴǎ Ƙŀǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ƻƴ ŀƴŀƭȅǎƛǎΦ ¢ƘŜ ŀǇǇƭƛŜŘ ŦƭƻƻŘ ƳƻŘŜƭǎ ǿŜǊŜ ǳǎŜŘ ƛƴ 

ŀŎŎƻǊŘŀƴŎŜǘƻ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ ŀǎǎǳƳǇǘƛƻƴǎ ǿƘƛŎƘ ǇǊƻŘǳŎŜ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎΦ 

wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŀǊŜ ƳŀŘŜ ōŀǎŜŘ ƻƴ 9ƳǇƭƻȅŜǊΩǎ ǊŜǉǳƛǊŜƳŜƴǘǎΣ ŘŜǎƛƎƴ ǇǊƛƴŎƛǇƭŜǎΣ 
ƳŜǘƘƻŘǎΣŎǊƛǘŜǊƛŀ ŀƴŘ ǎǘŀƴŘŀǊŘǎ ŀǇǇƭƛŜŘ ƛƴ ǘƘŜ ŘǊŀƛƴŀƎŜ ŜƭŜƳŜƴǘǎ ŀƴŘ ŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀΦ 

3.8.2 ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ 

¢ƘŜ ¢ŜǊƳǎ ƻŦ wŜŦŜǊŜƴŎŜ ό¢ƻwύ ǊŜǉǳƛǊŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŘ ƘȅŘǊŀǳƭƛŎ ǎǘǳŘƛŜǎ ŀƴŘ ŀƴŀƭȅǎƛǎ ǘƻ ōŜŎŀǊǊƛŜŘ 

ƻǳǘ ŀƭƻƴƎ ǘƘŜ ǊƻŀŘ ǎŜŎǘƛƻƴ ό/ƘŀƭƛƴȊŜ πaƻǊƻƎƻǊƻκ[h¢πнύ ǿƛǘƘ ŀƴ ŀƛƳ ƻŦ ŘŜǘŜǊƳƛƴƛƴƎŘŜǎƛƎƴ ǇŜŀƪ 

ŦƭƻƻŘκ ŘƛǎŎƘŀǊƎŜǎ ŀŎǊƻǎǎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ ¢ƘŜ ǇŜŀƪ Ŧƭƻǿ ǘƘǊƻǳƎƘ ǘƘŜ ǊƛǾŜǊκǎǘǊŜŀƳǿƛƭƭ ōŜ 

ŜǎǘƛƳŀǘŜŘ ŦƻǊ ŀ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ƻŦ млл ȅŜŀǊǎ ŦƻǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ōǊƛŘƎŜΣ рл ȅŜŀǊǎ ŦƻǊ ƻǘƘŜǊōǊƛŘƎŜǎ ŀƴŘ 

ōƻȄ ŎǳƭǾŜǊǘǎ ŀƴŘ нр ȅŜŀǊǎ ŦƻǊ ƻǘƘŜǊ ǎǘǊǳŎǘǳǊŜǎ ǳǎƛƴƎ ƎŜƴŜǊŀƭƭȅ ŀŎŎŜǇǘŀōƭŜ ǎǘŀƴŘŀǊŘǇǊƻŎŜŘǳǊŜǎ 

ǎǳŎƘ ŀǎ ǘƘŜ wŀǘƛƻƴŀƭ ƳŜǘƘƻŘ ŦƻǊ ŎŀǘŎƘƳŜƴǘǎ ōŜǘǿŜŜƴ мΦл ǎǉ ƪƳ ƻǊ ǿƘŜǊŜ ŘǊŀƛƴŀƎŜŦƭƻǿ ŘƛǎǘŀƴŎŜ 

ƛǎ ƭŜǎǎ ǘƘŀƴ м ƪƳ ŀƴŘ ǘƘŜ ά¢ǊŀƴǎǇƻǊǘ wƻŀŘ wŜǎŜŀǊŎƘ [ŀōƻǊŀǘƻǊȅ ό¢ww[ύ 9ŀǎǘ !ŦǊƛŎŀƴCƭƻƻŘ aƻŘŜƭέ 

ŦƻǊ ŎŀǘŎƘƳŜƴǘǎ ƭŀǊƎŜǊ ǘƘŀƴ мΦл ǎǉ ƪƳ ōǳǘ ƭŜǎǎ ǘƘŀƴ нлл ǎǉ ƪƳΦ 

¦ǇŘŀǘŜ ƻǊ ƛƴǾŜǎǘƛƎŀǘŜ ŎƘŀƴƴŜƭ ǎǘŀōƛƭƛǘȅΤ ǎŎƻǳǊ ŘŜǇǘƘ ŀƴŘ ōŀƴƪ ǎǘŀōƛƭƛǘȅΣ ƳŀȄƛƳǳƳ ŦƭƻƻŘ ƭŜǾŜƭ 

ŀƴŘƘȅŘǊŀǳƭƛŎ ƻǇŜƴƛƴƎ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜǎ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ƳŀȄƛƳǳƳ Ŧƭƻǿ ŀƴǘƛŎƛǇŀǘŜŘ ǿƛǘƘ ŀ 

ǇǊƻǾƛǎƛƻƴŦƻǊ ŀŘŜǉǳŀǘŜ ŦǊŜŜ ōƻŀǊŘΦ 

{ǘǳŘȅ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ŀƴŘ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘǎ ǘƻ ŘŜŦƛƴŜ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎ ŀƭƻƴƎ 

ǘƘŜŀǇǇǊƻǾŜŘ ŀƭƛƎƴƳŜƴǘΦ wŀƛƴŦŀƭƭ ƛƴǘŜƴǎƛǘȅΣ ǊǳƴπƻŦŦ ŘǳǊŀǘƛƻƴκƛƴǘŜƴǎƛǘȅ ǊŜƭŀǘƛƻƴǎƘƛǇΣ ŎŀǘŎƘƳŜƴǘǎ 

ǊǳƴƻŦŦ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŀƴŘ ǘƘŜ ŎƘŀƴƴŜƭ ǎƭƻǇŜǎκŘƛǎŎƘŀǊƎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŦƻǊ ŜŀŎƘ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ 

ǿƛƭƭōŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜ ŀǾŀƛƭŀōƭŜ ŀŜǊƛŀƭ ǇƘƻǘƻƎǊŀǇƘǎΣ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎ ŀƴŘ 

ŦƛŜƭŘƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŀǎ ƴŜŎŜǎǎŀǊȅ 

¢ƘŜ ǊŀƛƴŦŀƭƭπǊǳƴƻŦŦ ǊŜƭŀǘƛƻƴǎƘƛǇǎ ŀƴŘ ŎŀǘŎƘƳŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŦƻǊ ŜŀŎƘ ŎŀǘŎƘƳŜƴǘ 

ŀǊŜŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ŎƭƛƳŀǘƛŎ Řŀǘŀ όǊŀƛƴŦŀƭƭ Řŀǘŀ ŀƴŘ ǘŜƳǇŜǊŀǘǳǊŜύΣ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎΣ ǎƻƛƭ 

ƳŀǇǎŀƴŘ ŦƛŜƭŘ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŀƴŘ ǘƘŜƴ ōŜ ǳǎŜŘ ƛƴ ǘƘŜ wŀǘƛƻƴŀƭ aŜǘƘƻŘΣ ά¢ǊŀƴǎǇƻǊǘ wƻŀŘ 

wŜǎŜŀǊŎƘ[ŀōƻǊŀǘƻǊȅ ό¢ww[ύ 9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭ ό¢ww[π9!Caύ ŀƴŘ ƻǘƘŜǊ ŀǇǇǊƻǇǊƛŀǘŜ 

ƛƴǘŜǊƴŀǘƛƻƴŀƭƭȅŀŎŎŜǇǘŀōƭŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ƳƻŘŜƭǎ ǘƻ ŜǎǘƛƳŀǘŜ ŘŜǎƛƎƴ ǇŜŀƪ ŦƭƻƻŘǎΦ 

Lƴ ŀŘŘƛǘƛƻƴŀƭ ǘƻ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎΣ ǘƘŜ 5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭπ59a ŀƴŘ !ǊŎDL{ Řŀǘŀ ƘŀǾŜŀƭǎƻ 

ōŜŜƴ ǳǎŜŘ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŎŀǘŎƘƳŜƴǘΩǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǘƻ ŎǊƻǎǎ ŎƘŜŎƪ ǿƛǘƘ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎƳŀǇΩǎ 

ƛƴŦƻǊƳŀǘƛƻƴΦ 

3.8.3 tǊƻƧŜŎǘ [ƻŎŀǘƛƻƴ 

¢ƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ōƻǘƘ /ƻŀǎǘ ǊŜƎƛƻƴ ό/ƘŀƭƛƴȊŜ ŘƛǎǘǊƛŎǘύ ŀƴŘ aƻǊƻƎƻǊƻ 

ǊŜƎƛƻƴόaƻǊƻƎƻǊƻ ŘƛǎǘǊƛŎǘΣ aƻǊƻƎƻǊƻ aǳƴƛŎƛǇŀƭΣ aǾƻƳŜǊƻ 5ƛǎǘǊƛŎǘύΦ ¢ƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ǎǘŀǊǘǎ ŀǘ 

ά/ƘŀƭƛƴȊŜǘƻǿƴ ŀƴŘ ǘǊŀƴǎǾŜǊǎŜǎ ŀǘ aƻǊƻƎƻǊƻ 5ŎΣ aƻǊƻƎƻǊƻǊƻ aǳƴƛŎƛǇŀƭ ŀƴŘ ŜƴŘǎ ŀǘ aǾƻƳŜǊƻ 

ŘƛǎǘǊƛŎǘ ό[ƻǘнύΦ ¢ƘŜ ǎǘǳŘȅ ǊƻŀŘ ό[ƻǘπнύ ŀƴŘ ƛǘǎ ŎŀǘŎƘƳŜƴǘǎ ŀŎǘǳŀƭƭȅ Ŧŀƭƭ ǿƛǘƘƛƴ /ƻŀǎǘ ŀƴŘ aƻǊƻƎƻǊƻ 

ǊŜƎƛƻƴǎ ŀƴŘ ŎƻǾŜǊ ŀ ǘƻǘŀƭ ƭŜƴƎǘƘ ƻŦ ŀōƻǳǘ упΦф ƪƳΦ ¢ƘŜ ƭŀǊƎŜ ǇŀǊǘ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘ Ŧŀƭƭ ǿƛǘƘƛƴ 

aƻǊƻƎƻǊƻ ǊŜƎƛƻƴόaƻǊƻƎƻǊƻ 5Ŏ ŀƴŘ aƻǊƻƎƻǊƻ ƳǳƴƛŎƛǇŀƭ ŘƛǎǘǊƛŎǘǎύ ŀƴŘ ǊŜƳŀƛƴƛƴƎ ǇŀǊǘ ƛǎ ƛƴ /ƻŀǎǘ 

ǊŜƎƛƻƴ ό/ƘŀƭƛƴȊŜύΦ¢ƘŜ ŘŜǘŀƛƭǎ ŀƴŘ ƭƻŎŀǘƛƻƴǎ ƻŦ ŀƭƭ ǎǘǊŜŀƳǎκwƛǾŜǊǎ ŀƴŘ ŎƘŀƴƴŜƭǎ ƛƴŎƭǳŘƛƴƎ ǘƘŜƛǊ 

ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎ ŀǎŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ƻŦ мΥрлΣллл ǎŎŀƭŜ ŀƴŘ ŘƛƎƛǘŀƭ ƳŀǇǎ 

ǳǎƛƴƎ !ǊŎDL{ млΦсΣŀǊŜ ǇǊŜǎŜƴǘŜŘ ƛƴ !ǇǇŜƴŘƛȄ мΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 

ǊŜǉǳƛǊŜŘ ƘȅŘǊŀǳƭƛŎǎǘǊǳŎǘǳǊŜǎ ƻŦ ŀƭƭ ŘǊŀƛƴŀƎŜ ƻǳǘƭŜǘǎ ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ŀǊŜ ŘƛǎŎǳǎǎŜŘ ƛƴ ŘŜǘŀƛƭǎ 
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ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦaƻǊŜƻǾŜǊΣ ǘƘŜ ǊƻŀŘ ǳƴŘŜǊ ǎǘǳŘȅ ŀƴŘ ƛǘǎ ŘǊŀƛƴƛƴƎ ŎŀǘŎƘƳŜƴǘǎ ŀǊŜ ǿŜƭƭ ǇǊŜǎŜƴǘŜŘ ƛƴ 

ǘƘŜ ŦƛƎǳǊŜōŜƭƻǿ ƛƴ ǘŜǊƳǎ ƻŦ ǘƘŜƛǊ ŀŘƳƛƴƛǎǘǊŀǘƛǾŜ ŀǊŜŀǎΦ 

 

ғCƛƎǳǊŜ оπмоΥ [ƻŎŀǘƛƻƴ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘ όǎǘǳŘȅ ŀǊŜŀύҔ 

 

3.8.4 IȅŘǊƻƭƻƎȅ ŀƴŘ 5ǊŀƛƴŀƎŜ ƻōƧŜŎǘƛǾŜǎ 

¢ƘŜ ǇǊƛƳŀǊȅ ƻōƧŜŎǘƛǾŜ ƻŦ ǘƘŜ ƘȅŘǊƻƭƻƎȅ ǎǘǳŘȅκ ƛƴǾŜǎǘƛƎŀǘƛƻƴǎ ŦƻǊ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ƙŀǎ ōŜŜƴ 

ǘƻŘŜǘŜǊƳƛƴŜ ǘƘŜ ǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎ ƻŦ ǘƘŜ ǿŀǘŜǊŎƻǳǊǎŜǎ ŀǘ ǘƘŜ ōǊƛŘƎŜκŎǳƭǾŜǊǘ ǎƛǘŜǎ ŀƴŘ ŜǾŀƭǳŀǘŜ 

ǘƘŜŦǳƴŎǘƛƻƴƛƴƎ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ ŎǊƻǎǎπŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ŀƭƻƴƎ ǘƘŜ ǊƻŀŘ ŀƭƛƎƴƳŜƴǘΦ 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ƻŦ ǘƘŜ ǊƛǾŜǊǎκǎǘǊŜŀƳǎ ŎǊƻǎǎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ƙŀǎ ōŜŜƴ ŎŀǊǊƛŜŘ ƻǳǘΦ 

¢ƘŜƛƴŦƻǊƳŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘ ƛƴ ǊŜǎǇŜŎǘ ƻŦ ŀƭƭ ǊŜƭŜǾŀƴǘ ŀǎǇŜŎǘǎ ƛƴŎƭǳŘƛƴƎ 

ǎƻƛƭŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ƭŀƴŘπǳǎŜ ǇŀǘǘŜǊƴΣ ǎƻƛƭ ŎƻǾŜǊ ŀƴŘ ŘǊŀƛƴŀƎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ 

ǊƛǾŜǊκǎǘǊŜŀƳŎŀǘŎƘƳŜƴǘǎΦ ¢ƘŜ ƛƴŦƻǊƳŀǘƛƻƴ Ƙŀǎ ōŜŜƴ ŀƴŀƭȅȊŜŘ ǳǎƛƴƎ CƭƻƻŘ ƳƻŘŜƭǎ ǘƻ ƎŜƴŜǊŀǘŜ 

ŦƭƻƻŘ ŜǎǘƛƳŀǘŜǎŦƻǊ ŘƛŦŦŜǊŜƴǘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ŀǘ ŎǊƻǎǎƛƴƎ ōǊƛŘƎŜǎ ŀƴŘ ŎǳƭǾŜǊǘǎ ǎƛǘŜǎΦ 

¢ƘŜ ŘǊŀƛƴŀƎŜ ǇŀǘǘŜǊƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ό[ƻǘ нύ ŀƴŘ ŎŀǘŎƘƳŜƴǘǎ ŦƻǊ ǘƘŜ ǊƛǾŜǊǎκǎǘǊŜŀƳǎ ǿƘƛŎƘ 

ŀǊŜǿƛǘƘƛƴ aƻǊƻƎƻǊƻ ϧ /ƻŀǎǘ ǊŜƎƛƻƴΣ Ŧŀƭƭ ƛƴǘƻ LƴŘƛŀƴ hŎŜŀƴ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳ ǿƘƛŎƘ Ŏƻƴǎƛǎǘǎ ƻŦ 

ōƻǘƘǇŜǊƳŀƴŜƴǘ ŀƴŘ ǎŜŀǎƻƴŀƭ ǊƛǾŜǊǎ κǎǘǊŜŀƳǎΦ [ŀǊƎŜƭȅ ǇŜǊƳŀƴŜƴǘ wƛǾŜǊǎ ƛƴŎƭǳŘŜǎ bƎŜǊŜƴƎŜǊŜ 

wƛǾŜǊǿƘŜǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ǘǊƛōǳǘŀǊƛŜǎ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘǎ ŘǊŀƛƴ ǘƻΦ ¢Ƙƛǎ ƳŀƧƻǊ ǊƛǾŜǊ ŦƻǊƳǎ ŀ ǇŀǊǘ ƻŦ ǘƘŜ 

ƭŀǊƎŜ ōŀǎƛƴ ƪƴƻǿƴ ŀǎ ²!aLw¦±¦ wƛǾŜǊ ōŀǎƛƴΦ 

¢ƘŜ ŀōƻǾŜ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ ŦƻǊƳ ǇŀǊǘ ƻŦ ƳŀƧƻǊ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ ƛƴ ¢ŀƴȊŀƴƛŀΣ ǿƘƛŎƘ ƛǎ ŘƛǾƛŘŜŘƛƴǘƻ 

ŦƛǾŜ ƳŀƧƻǊ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ȅŜŀǊ ōƻƻƪ нлмлπнлмф ±ƻƭǳƳŜмƻŦ 

aŀǊŎƘ нлнл ōȅ aƛƴƛǎǘǊȅ ƻŦ ²ŀǘŜǊΦ ¢ƘŜ ŦƛǾŜ ƳŀƧƻǊ ŘǊŀƛƴŀƎŜ ǎȅǎǘŜƳǎ ŀǊŜ ǘƘŜ LƴŘƛŀƴ hŎŜŀƴ5ǊŀƛƴŀƎŜ 
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{ȅǎǘŜƳΤ ǘƘŜ LƴǘŜǊƴŀƭ 5ǊŀƛƴŀƎŜ ǘƻ [ŀƪŜǎ 9ȅŀǎƛΣ bŀǘǊƻƴ ŀƴŘ .ǳōǳ 5ŜǇǊŜǎǎƛƻƴ /ƻƳǇƭŜȄΤǘƘŜ LƴǘŜǊƴŀƭ 

5ǊŀƛƴŀƎŜ ǘƻ [ŀƪŜ wǳƪǿŀΤ ǘƘŜ !ǘƭŀƴǘƛŎ hŎŜŀƴ 5ǊŀƛƴŀƎŜ ŀƴŘ ǘƘŜ aŜŘƛǘŜǊǊŀƴŜŀƴ {Ŝŀ5ǊŀƛƴŀƎŜ ǎȅǎǘŜƳΦ 

¢ƘŜǎŜ ǎȅǎǘŜƳǎ ƘŀǾŜ ŦǳǊǘƘŜǊ ōŜŜƴ ŘƛǾƛŘŜŘ ƛƴǘƻ ƴƛƴŜ ǊƛǾŜǊ ŀƴŘ ƭŀƪŜ ōŀǎƛƴǎ ŦƻǊŜŀǎŜ ƻŦ ƳŀƴŀƎŜƳŜƴǘ 

ƻŦ ǘƘŜ ŎƻǳƴǘǊȅ ǿŀǘŜǊ ǊŜǎƻǳǊŎŜǎ ƻƴ ŀ wƛǾŜǊπ.ŀǎƛƴ ōŀǎƛǎΦ 

IȅŘǊƻƳŜǘǊƛŎŀƭƭȅΣ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ƛǎ ƎŀǳƎŜŘ ŀǘ bƎŜǊŜƴƎŜǊŜ wƛǾŜǊ ŀƴŘ Ƙŀǎ ǘǿƻ ǊƛǾŜǊ ƎŀǳƎƛƴƎǎǘŀǘƛƻƴǎ 

ǿƘƛŎƘ ŀǊŜ ŦŀƭƭƛƴƎ ǿƛǘƘƛƴ ǘƘŜ ǊƻŀŘ ǳƴŘŜǊ ǎǘǳŘȅΦ ¢ƘŜǎŜ ƎŀǳƎƛƴƎ ǎǘŀǘƛƻƴǎ ŀǊŜ ƳŀƛƴǘŀƛƴŜŘ ƛƴǎǳŎƘ ŀ ǿŀȅ 

ǘƘŀǘ ǊŜƭƛŀōƭŜ Řŀǘŀ ŀǊŜ ǊŜŎƻǊŘŜŘΦ ¢ƘŜǎŜ ǎǘŀǘƛƻƴǎ ƛƴŎƭǳŘŜ bƎŜǊŜƴƎŜǊŜ ǊƛǾŜǊ ŀǘ aƛƎǳŘŜŀƴŘ 

bƎŜǊŜƴƎŜǊŜ ǊƛǾŜǊ ŀǘ YƛƴƎƻƭǿƛǊŀ ǎǘŀǘƛƻƴǎΦ wŀƛƴŦŀƭƭ ǿƛǘƘƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ŎƻǾŜǊƛƴƎ ¢ǿƻ 

ƳŀƧƻǊǎǘŀǘƛƻƴǎ ǿƘƛŎƘ ŀǊŜ /ƘŀƭƛƴȊŜ ϧ aƻǊƻƎƻǊƻ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ƳŀƛƴǘŀƛƴŜŘ ōȅ ¢a! 

ό¢ŀƴȊŀƴƛŀaŜǘǊƻƭƻƎƛŎŀƭ !ƎŜƴŎȅύΦ hǘƘŜǊ ǳǎŜŘ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ǎǳŎƘ ŀǎ aǘƛōǿŀ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ǿŜǊŜ 

ƻǳǘ ƻŦǇǊƻƧŜŎǘ ǊƻŀŘ ό[ƻǘ нύ ōǳǘ ǘƘŜƛǊ ƛƴŦƭǳŜƴŎŜ ǊŜŦƭŜŎǘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛƴ ǘŜǊƳǎ ƻŦ ǊŀƛƴŦŀƭƭ 

ŀƴŘǘŜƳǇŜǊŀǘǳǊŜǎΦ ¢ƘŜ ƘȅŘǊƻƭƻƎȅ ŀƴŘ ŘǊŀƛƴŀƎŜ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ŏƻƴǎƛǎǘǎ ǎŜŀǎƻƴŀƭ 

ǊƛǾŜǊǎΣǇŜǊƳŀƴŜƴǘ ǊƛǾŜǊǎ ŀƴŘ ǿŀǘŜǊǿŀȅǎ ŎǊǳƛǎƛƴƎ ǘƘǊƻǳƎƘ ǎǘǊŜǘŎƘŜǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ ¢ƘŜ ƭŀǊƎŜƭȅ 

wƛǾŜǊƛǎ bƎŜǊŜƴƎŜŜ wƛǾŜǊ ǿƘŜǊŜ ǎƻƳŜ ƻŦ ǘƘŜ ǘǊƛōǳǘŀǊƛŜǎ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘǎ ŘǊŀƛƴ ǘƻ ǿƘƛŎƘ ŦǳǊǘƘŜǊ 

ǊǳƴǎŘƻǿƴ ǎǘǊŜŀƳ ǘƻ ǘƘŜ aŀƧƻǊ wǳǾǳ ǊƛǾŜǊ ŀƴŘ ŜƳǇǘȅ ƛǘǎ ǿŀǘŜǊ ǘƻ ǘƘŜ LƴŘƛŀƴ hŎŜŀƴΦ 

3.8.5 IȅŘǊƻƭƻƎȅΩǎ ǊƻƭŜ ƻƴ IȅŘǊŀǳƭƛŎ 5ŜǎƛƎƴ 

Lƴ ǘƘŜ ŎƻƴǘŜȄǘ ƻŦ ƘȅŘǊŀǳƭƛŎ ŘŜǎƛƎƴΣ ƘȅŘǊƻƭƻƎƛŎŀƭ ǎǘǳŘȅ ŀƴŘ ŀƴŀƭȅǎƛǎ ǇǊƻǾƛŘŜǎ ŜǎǘƛƳŀǘŜǎ ƻŦ 

ŦƭƻƻŘƳŀƎƴƛǘǳŘŜǎ ŀǎ ŀ ǊŜǎǳƭǘ ƻŦ ǇǊŜŎƛǇƛǘŀǘƛƻƴΦ ¢ƘŜǎŜ ŜǎǘƛƳŀǘŜǎ ŎƻƴǎƛŘŜǊ ǇǊƻŎŜǎǎŜǎ ƛƴ ŀ ǿŀǘŜǊǎƘŜŘ 

ǘƘŀǘǘǊŀƴǎŦƻǊƳ ǇǊŜŎƛǇƛǘŀǘƛƻƴ ǘƻ ǊǳƴƻŦŦ ŀƴŘ ǘǊŀƴǎǇƻǊǘ ǿŀǘŜǊ ǘƘǊƻǳƎƘ ǘƘŜ ǎȅǎǘŜƳ ǘƻ ŀ ǇǊƻƧŜŎǘΩǎ 

ƭƻŎŀǘƛƻƴΦCƻǊ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘΥ 

- {ŜƭŜŎǘƛƻƴ ƻŦ ŘŜǎƛǊŜŘ ƭŜǾŜƭ ƻŦ ǇǊƻǘŜŎǘƛƻƴΣ ǎǇŜŎƛŦƛŜŘ ƛƴ ǘŜǊƳǎ ƻŦ ǇǊƻōŀōƛƭƛǘȅ ƻŦ 
ŎŀǇŀŎƛǘȅŜȄŎŜŜŘŀƴŎŜΦ 

- CƛƴŘƛƴƎ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ Ŧƭƻǿ ǊŀǘŜ ŀƴŘκƻǊ ǾƻƭǳƳŜΣ ŎƻƳǇǳǘƛƴƎ ƛƴ Ƴŀƴȅ ŎŀǎŜǎ 
ǘƘŜŎƻǊǊŜǎǇƻƴŘƛƴƎ ǿŀǘŜǊ ǎǳǊŦŀŎŜ ŜƭŜǾŀǘƛƻƴΦ 

¢ƘŜ ŀōƻǾŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǿŜǊŜ ǘƘŜƴ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ŀ ōŀǎƛǎ ŦƻǊ ŘŜǎƛƎƴΦ Lƴ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ŦŀŎƛƭƛǘƛŜǎǎǳŎƘ 

ŀǎ ǎǘƻǊƳ ŘǊŀƛƴ ǎȅǎǘŜƳǎΣ ŎǳƭǾŜǊǘǎΣ ŀƴŘ ōǊƛŘƎŜǎΣ ŘŜǎƛƎƴ ŦƭƻƻŘǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ƛƴ ǘŜǊƳǎ ƻŦǇŜŀƪ 

ǊǳƴƻŦŦ ƻǊ ŘƛǎŎƘŀǊƎŜ ƛƴ ŎǳōƛŎ ƳŜǘŜǊǎ ǇŜǊ ǎŜŎƻƴŘΦ CƻǊ ǎȅǎǘŜƳǎ ǘƘŀǘ ŀǊŜ ŘŜǎƛƎƴŜŘ ǘƻ ŎƻƴǘǊƻƭǘƘŜ 

ǾƻƭǳƳŜ ƻŦ ǊǳƴƻŦŦΣ ƻǊ ǿƘŜǊŜ ŦƭƻƻŘ ǊƻǳǘƛƴƎ ǘƘǊƻǳƎƘ ŎǳƭǾŜǊǘǎ ƻǊ ōǊƛŘƎŜǎ ƛǎ ǳǎŜŘΣ ǘƘŜ ŘƛǎŎƘŀǊƎŜǇŜǊ 

ǘƛƳŜ ƛǎ ƻŦ ƛƴǘŜǊŜǎǘΣ ǘƘǳǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ƴŜŜŘǎ ƻŦ ŀ ǇŀǊǘƛŎǳƭŀǊ ǇǊƻƧŜŎǘΣ ǘƘŜ ƘȅŘǊƻƭƻƎȅ 

ǎǘǳŘȅǇǊƻǾƛŘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎΥ 

- ! Ŧƭƻǿ ǊŀǘŜ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ŜȄŎŜŜŘŀƴŎŜ ƛǎ ǎǇŜŎƛŦƛŜŘΦ 

- ! ǾƻƭǳƳŜ ƻŦ ǿŀǘŜǊ ŜȄǇŜŎǘŜŘ ǿƛǘƘ ŀ ǎǇŜŎƛŦƛŜŘ ǎǘƻǊƳ ŘǳǊŀǘƛƻƴΣ ŦƻǊ ǿƘƛŎƘ ǘƘŜ ǇǊƻōŀōƛƭƛǘȅ 
ƻŦŜȄŎŜŜŘŀƴŎŜ ƛǎ ǎǇŜŎƛŦƛŜŘ 

- ! ƘȅŘǊƻƎǊŀǇƘπŦƭƻǿ ǊŀǘŜ ŀǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǘƛƳŜπŦƻǊ ŀ ǎǇŜŎƛŦƛŜŘ ǇǊƻōŀōƛƭƛǘȅ ƻŦ 
ŜȄŎŜŜŘŀƴŎŜΦ¢ƘƛǎǇǊƻǾƛŘŜǎ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ǇŜŀƪΣ ǾƻƭǳƳŜΣ ŀƴŘ ǘƛƳƛƴƎ ƻŦ ǊǳƴƻŦŦ ƭŜǾŜƭ ƻŦ 
ǇǊƻǘŜŎǘƛƻƴ ŘŜǎƛǊŜŘΦ 

¢ƘŜǎŜ ǊŜǎǳƭǘǎ ŀǊŜ ƻōǘŀƛƴŜŘ ǘƘǊƻǳƎƘ ǎǘŀǘƛǎǘƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ƘƛǎǘƻǊƛŎŀƭ ƻōǎŜǊǾŀǘƛƻƴǎ ƻǊ 

ǘƘǊƻǳƎƘŜƳǇƛǊƛŎŀƭ ƻǊ ŎƻƴŎŜǇǘǳŀƭ ƳƻŘŜƭǎ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ǿŀǘŜǊǎƘŜŘ ŀƴŘ ŎƘŀƴƴŜƭ ǇǊƻŎŜǎǎŜǎ 

оΦуΦсΦ 5ŀǘŀ /ƻƭƭŜŎǘƛƻƴ ŀƴŘ tǊƻŎŜǎǎƛƴƎ 

¢ƘŜ ŘŜƎǊŜŜ ƻŦ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ŦƭƻƻŘ ŜǎǘƛƳŀǘŜǎ ƳŀŘŜ ŘŜǇŜƴŘŜŘ ƻƴ ǘƘŜ ǉǳŀƴǘƛǘȅ ŀƴŘ ǉǳŀƭƛǘȅ ƻŦ 

ǘƘŜŀǾŀƛƭŀōƭŜ ŘŀǘŀΦ ¢ƘŜ ƘȅŘǊƻπƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ŦŀƛǊƭȅ 

ƎƻƻŘŦƻǊ ǊŀƛƴŦŀƭƭ ŀƴŘ ŦŜǿ ƎŀǳƎŜŘ ǊƛǾŜǊǎΦ ¢ƘŜ ƎŀǳƎŜŘ ǊƛǾŜǊ όbƎŜǊŜƴƎŜǊŜ wƛǾŜǊύ ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘ 
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ǊƻŀŘǿƘƛŎƘ ƎƛǾŜ ŀ ǊŜŀǎƻƴŀōƭŜ Ŧƭƻǿ ǇŜǊ ŀǊŜŀ Ǌŀǘƛƻ Ƙŀǎ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ƻƴ ŜǎǘƛƳŀǘƛƻƴ ƻŦ ǇŜŀƪ 

ŘƛǎŎƘŀǊƎŜƻŦ ǿŀǘŜǊǎƘŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ 

&  ¢ƻǇƻƎǊŀǇƘƛŎ ŀƴŘ {ƻƛƭ aŀǇǎ 

¢ƘŜ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ǿƛǘƘ ǎŎŀƭŜ мΥрлΣллл ƻŦ ǘƘŜ ¦ƴƛǘŜŘ wŜǇǳōƭƛŎ ƻŦ ¢ŀƴȊŀƴƛŀ ŀƴŘ {ƻƛƭ 

aŀǇǎƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŦƻǊ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ǎǘǳŘȅΦ {ǳōǎŜŎǘƛƻƴǎ ōŜƭƻǿ ǇǊŜǎŜƴǘ ǘƘŜ ƭƛǎǘ ƻŦ 

ǘƻǇƻƎǊŀǇƘƛŎŀƭƳŀǇǎ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ŀƴŘ ǎƻƳŜ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ǿƛǘƘƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΣ ōǳǘ 

ŎƻǾŜǊŜŘ ǘƘŜǿŀǘŜǊǎƘŜŘ ǿƘƛŎƘ ŘǊŀƛƴ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ ¢ƘŜ ǎƻƛƭ ƳŀǇǎ ǿŜǊŜ ǊŜŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ 

¢ww[ CƭƻƻŘaƻŘŜƭ ƻŦ 9ŀǎǘ !ŦǊƛŎŀ ōȅ 5Φ CƛŘŜǎ ŀƴŘ tŀǾŜƳŜƴǘ ŀƴŘ aŀǘŜǊƛŀƭǎ 5ŜǎƛƎƴ aŀƴǳŀƭΣ мфффΣ ŦƻǊ 

¢ŀƴȊŀƴƛŀΦ 

· ¢ƻǇƻƎǊŀǇƘƛŎŀƭ aŀǇǎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŦƻǊ ŎŀǘŎƘƳŜƴǘǎ ŘŜƭƛƴŜŀǘƛƻƴ ŀƴŘ ŜȄǘǊŀŎǘƛƻƴƻŦ 

ŎŀǘŎƘƳŜƴǘǎ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΥ 

ғ¢ŀōƭŜ оπонΥ {ŜǊƛŜǎ ƻŦ aŀǇǎ ǳǎŜŘ ǘƻ ŜȄǘǊŀŎǘ ƛƴŦƻǊƳŀǘƛƻƴҔ 

S/No. Name of Map Sheet No Scale Status of Map 

1 Dakawa 166/4 1:50,000 Original Copy 

2 Kwedirema 167/3 1:50,000 Original Copy 

3 Msata 167/4 1:50,000 Original Copy 

4 Lutindi 182/2 1:50,000 Original Copy 

5 Kimamba 182/3 1:50,000 Original Copy 

6 Mkata 182/4 1:50,000 Original Copy 

7 Nguru ya Ndege 183/1 1:50,000 Original Copy 

8 Mkono wa Mara 183/2 1:50,000 Original Copy 

9 Morogoro 183/3 1:50,000 Original Copy 

10 Kingulwira 183/4 1:50,000 Original Copy 

11 Ubenazomozi 184/1 1:50,000 Original Copy 

12 Chalinze 184/2 1:50,000 Original Copy 

13 Ngerengeere 184/3 1:50,000 Original Copy 

14 Maginda 184/4 1:50,000 Original Copy 

15 Mlandizi 185/1 1:50,000 Original Copy 

16 Yombo 185/2 1:50,000 Original Copy 

17 Ruvu 185/3 1:50,000 Original Copy 
 

S/No. Name of Map Sheet No Scale Status of Map 

18 Soga 185/4 1:50,000 Original Copy 
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19 Doma 2200/1 1:50,000 Original Copy 

20 Msongozi 200/2 1:50,000 Original Copy 

21 Mgeta 201/1 1:50,000 Original Copy 

¢ƘŜ ŘŜƳŀǊŎŀǘƛƻƴǎ ƻŦ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŦƻǊ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǿŜǊŜ ƳŀǊƪŜŘ ƻƴǘƻǇƻƎǊŀǇƘƛŎŀƭ 

ƳŀǇǎ ŀƴŘ ƘȅŘǊƻƭƻƎƛŎŀƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ǎǳŎƘ ŀǎ ŎŀǘŎƘƳŜƴǘΩǎ ŀǊŜŀ όƪƳнύΣ ǎƻƛƭǘȅǇŜǎΣ ƭŀƴŘπǳǎŜΣ 

ƭŀƴŘπŎƻǾŜǊΣ ōŀǎƛƴ ǎƭƻǇŜǎΣ ǾŜƎŜǘŀǘƛƻƴ ǘȅǇŜΣ ǿŀǘŜǊŎƻǳǊǎŜ ƭŜƴƎǘƘΣ ŜǘŎΦ ǿŜǊŜŜǎǘŀōƭƛǎƘŜŘ ŀƴŘ ǳǎŜŘ 

ŀǎ ƛƴǇǳǘǎ ƛƴ ŦƭƻƻŘ ƳƻŘŜƭǎ ŦƻǊ ŦǳǊǘƘŜǊ ŀƴŀƭȅǎƛǎ ƻŦ ǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎΦ 

· {ƻƛƭ aŀǇǎ 

¢ƘŜ ǎƻƛƭ ƳŀǇǎ ǿŜǊŜ ǊŜŦŜǊǊŜŘ ŦǊƻƳ ǘƘŜ ¢ww[ CƭƻƻŘ aƻŘŜƭ ƻŦ 9ŀǎǘ !ŦǊƛŎŀ ōȅ 5Φ CƛŘŜǎ 

ŀƴŘtŀǾŜƳŜƴǘ ŀƴŘ aŀǘŜǊƛŀƭǎ 5ŜǎƛƎƴ aŀƴǳŀƭΣ мфффΣ ŦƻǊ ¢ŀƴȊŀƴƛŀΦ ¢ƘŜ ¢ww[ CƭƻƻŘ aƻŘŜƭ 

ƻŦ9ŀǎǘ!ŦǊƛŎŀ ŎƭŀǎǎƛŦȅ ǎƻƛƭǎ ƛƴ ǘƘǊŜŜ ŎŀǘŜƎƻǊƛŜǎ ƴŀƳŜƭȅ ǿŜƭƭπŘǊŀƛƴŜŘ ǎƻƛƭǎΣ ǎƭƛƎƘǘƭȅ ƛƳǇŜŘŜŘ ǎƻƛƭǎ 

ŀƴŘǇƻƻǊƭȅ ŘǊŀƛƴŜŘ ǎƻƛƭǎΦ 

&  {ƻƛƭΣ [ŀƴŘ /ƻǾŜǊκ±ŜƎŜǘŀǘƛƻƴ ŀƴŘ [ŀƴŘ ¦ǎŜ 

¢ƘŜ ǎƻƛƭ ǘȅǇŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ŎƻƳǇƭŜǘŜƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ǿŜƭƭπŘǊŀƛƴŜŘ ǎƻƛƭ ŀƴŘ ǎƭƛƎƘǘƭȅ 

ƛƳǇŜŘŜŘǎƻƛƭ ǿƛǘƘ ǇƻǊǘƛƻƴ ƻŦ ǇƻƻǊƭȅ ŘǊŀƛƴŜŘ ǎƻƛƭǎΦ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ǎƻƛƭ ŎƻƳǇǊƛǎŜǎ ƻŦ ǎŀƴŘ ǎƻƛƭǎΣ ǎŀƴŘȅ 

ƭƻŀƳ ǎƻƛƭǎΣǿŜƭƭ ŘǊŀƛƴŜŘ ŀƴŘ ƘŜŀǾȅ Ŏƭŀȅ ǿŀǘŜǊƭƻƎƎŜŘ ǎƻƛƭǎΣ ƘƻǿŜǾŜǊ ǘƘŜ ƭŀǊƎŜ ǇƻǊǘƛƻƴ ƛƴ ǿƘƛŎƘ ǘƘŜ 

ǊƻŀŘǇŀǎǎŜǎ ƛǎ ŘƻƳƛƴŀǘŜŘ ōȅ ǎŀƴŘπŎƭŀȅΣ ǎŀƴŘȅ ƭƻŀƳ ǎƻƛƭ ŀƴŘ ŜȄǇŀƴǎƛǾŜ ǎƻƛƭǎ ƛƴ ǎƻƳŜ ŦŜǿ 

ŀǊŜŀǎΦ¢ƘƛǎŦƛŜƭŘ ƻōǎŜǊǾŀǘƛƻƴ ŎƻƴŎǳǊǎ ǿƛǘƘ ǘƘŜ 9ŀǎǘ !ŦǊƛŎŀƴ {ƻƛƭ aŀǇ ǿƘƛŎƘ ǎǳƎƎŜǎǘ ǘƘŀǘ ŀƭƳƻǎǘ ǘƘŜ 

ŜƴǘƛǊŜǇǊƻƧŜŎǘ ŀǊŜŀ ƭƛŜǎ ƛƴ ǘƘŜ ǎƻƛƭ ǿƘƛŎƘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǿŜƭƭπŘǊŀƛƴŜŘ ǎƻƛƭ ŀƴŘ ǘƘŀǘ ƻŦ ǎƭƛƎƘǘƭȅ ƛƳǇŜŘŜŘ 

ǎƻƛƭǿƛǘƘ ǎƳŀƭƭ ǇƻǊǘƛƻƴ ƻŦ ǇƻƻǊ ŘǊŀƛƴŜŘ ǎƻƛƭǎΦ 

¢ƘŜ ƴŀǘǳǊŀƭ ǾŜƎŜǘŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƎŜƴŜǊŀƭƭȅ ŎƻƳǇǊƛǎŜǎ ƻŦ ǎƘƻǊǘ ƎǊŀǎǎŜǎΣ Ŏƻŀǎǘŀƭ 

ǎǿŀƳǇǎΣǎƘǊǳōǎΣ ǎŎŀǘǘŜǊŜŘ ǘǊŜŜǎ ŀƴŘ ŘŜƴǎŜ ŦƻǊŜǎǘǎ ǘƻ ǎƻƳŜ ǎŜƎƳŜƴǘǎ ƻŦ ǘƘŜ ǊƻŀŘΦ !ŦǘŜǊ ŦƛǊǎǘ ŦƻǳǊ 

όпƪƳύCǊƻƳ /ƘŀƭƛƴȊŜ ǘƻǿƴ ό{ǘŀǊǘ Ǉƻƛƴǘύ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊƻŀŘ ǘǊŀƴǎǾŜǊǎŜ ƻƴ ŀ ŦƻǊŜǎǘκōǳǎƘ ŀǊŜŀ 

ŀƴŘǿƻƻŘƭŀƴŘ ǳǇ ǘƻ т ƪƛƭƻƳŜǘŜǊǎ ōŜŦƻǊŜ ŎǊƻǎǎƛƴƎ ǘƘŜ ŎƘŀƭƛƴȊŜπaǎƻƭǿŀ wƻŀŘΦ !ŦǘŜǊ ŎǊƻǎǎƛƴƎ 

ǘƘŜ/ƘŀƭƛƴȊŜπaǎƻƭǿŀ ǊƻŀŘ Ǿƛŀ ƻǾŜǊǇŀǎǎΣ ǘƘŜ ǊƻŀŘ ŎƻƴǘƛƴǳŜ ǘƘǊƻǳƎƘ ǎƘƻǊǘ ƎǊŀǎǎ ŎƻǾŜǊǎ ǿƛǘƘ ǘƘŜ 

ƳƛȄŜŘǎƛǎŀƭ ϧ ƳŀƛȊŜ ŦŀǊƳƛƴƎ ŀǊŜŀǎ ŀƴŘ ŜƴŎƻǳƴǘŜǊǎ ƻŎŎŀǎƛƻƴŀƭ ǿƻƻŘŜŘ ƻƴ ƘƛƭƭǎΦ {ƻƳŜ ŎƭǳǎǘŜǊǎ ƻŦ 

ǘǊŜŜǎƻŎŎǳǊ ŀƭƻƴƎ ǘƘŜ ǊƛǾŜǊ ǾŀƭƭŜȅǎ ŀƴŘ ǎǿŀƳǇǎΦ 

¢ƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ǘǊŀǾŜǊǎŜǎ ǘƘǊƻǳƎƘ ǾƛƭƭŀƎŜǎκǘƻǿƴǎ ǿƘƛŎƘ ŀǊŜ Ƴŀƛƴƭȅ ŦƭŀǘΣ ǊƻƭƭƛƴƎ ŀƴŘ Ƙƛƭƭȅ 

ǿƘƛŎƘǊŜǎǳƭǘǎ ǘƻ ǘƘŜ Ŧƭƻǿ Ƴŀƛƴƭȅ ǘƻǿŀǊŘ ǘƘŜƛǊ ŦƻƻǘƛƴƎǎ ǘƘŜƴ ƭŀǘŜǊ ŦƻǊƳǎ ǎǘǊŜŀƳǎ ŀƴŘ ǘǊƛōǳǘŀǊƛŜǎ 

ŎǊƻǎǎƛƴƎǘƘŜ ǎǘǳŘȅ ǊƻŀŘΦ [ŀƴŘ ǳǎŜǎ ƛƴŎƭǳŘŜ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ǎŜǾŜǊŀƭ ŎǊƻǇǎ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ƘŜŀǾȅ ǊŀƛƴŦŀƭƭ 

ŀƴŘƭƛƎƘǘ ǊŀƛƴŦŀƭƭΦ ¢ƘŜ ŎǊƻǇǎ ǿƘƛŎƘ ǊŜǉǳƛǊŜ ƘŜŀǾȅ ǊŀƛƴŦŀƭƭ ƛƴŎƭǳŘŜ ǇŀŘŘȅ ŀƴŘ ƳŀƛȊŜΦ ¢ƘŜ ǎƳŀƭƭπ

ƘƻƭŘŜǊŦŀǊƳŜǊǎ ŎǳƭǘƛǾŀǘŜ ŎǊƻǇǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ƭŜǎǎ ƳƻƛǎǘǳǊŜ ǎǳŎƘ ŀǎ ǎƛǎŀƭΣ ǇǳƭǎŜǎ ŀƴŘ ǾŜƎŜǘŀōƭŜǎΦ ¢ƘŜ 

ǎƳŀƭƭƘƻƭŘŜǊ ŦŀǊƳŜǊǎ ŀƭǎƻ ŜƴƎŀƎŜ ƛƴ ǘǊŜŜ ŎǊƻǇ ŎǳƭǘƛǾŀǘƛƻƴ ƻŦ ƻǊŀƴƎŜǎΣ ƳŀƴƎƻŜǎΣ ŎŀǎƘŜǿ ƴǳǘǎ 

ŀƴŘōŀƴŀƴŀΦ [ƛǾŜǎǘƻŎƪ ƪŜŜǇƛƴƎ ƛǎ ǇǊŀŎǘƛŎŜŘ ƻƴ ǎŀƳŜ ŀǊŜŀǎ Ƴŀƛƴƭȅ ǘƘŜ ŀǊŜŀǎ ƻŦ /ƘŀƭƛƴȊŜ ŀƴŘ 

aƻǊƻƎƻǊƻŘŎΦ 
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ғ CƛƎǳǊŜ оπмпΥ {ƻƛƭ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀҔ 

¢ƻǇƻƎǊŀǇƘȅΣ 5ǊŀƛƴŀƎŜ ŀƴŘ [ŀƴŘŦƻǊƳ 

¢ƘŜ ǊƻŀŘ ǳƴŘŜǊ ǎǘǳŘȅ ƭƛŜǎ ōŜǘǿŜŜƴ нсмсƳ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ ŀƴŘ моƳ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ ǿƘŜǊŜ 

ƛǘƛƴŎƭǳŘŜǎ ǘƘŜ ŀǊŜŀ ŎƻǾŜǊŜŘ ōȅ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ǿƘƛŎƘ ŘǊŀƛƴǎ ǘƻ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƛǾŜǊǎ ǿƛǘƘƛƴ ǘƘŜ 

ǎǘǳŘȅŀǊŜŀΦ ¢ƘŜ ǘƻǇƻƎǊŀǇƘȅ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ Ŏƻƴǎƛǎǘǎ ƻŦ Ŧƭŀǘ ŀǊŜŀǎ ŀǘ ǘƘŜ Ŧƻƻǘ ƻŦ Ƙƛƭƭǎ ŀƴŘ 

ƳƻǳƴǘŀƛƴǎΦ¢ƘŜ Ƙƛƭƭǎ ŀƴŘ Ƴƻǳƴǘŀƛƴǎ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǳǇǇŜǊ ŎŀǘŎƘƳŜƴǘ ǿƘƛŎƘ ǇƻǘŜƴǘƛŀƭƭȅ ŦƻǊƳǎ 

ǘƘŜǘǊƛōǳǘŀǊƛŜǎ ǿƘƛŎƘ ŘǊŀƛƴǎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ ¢ƘŜ ƘƛƭƭκƳƻǳƴǘŀƛƴǎ ŀǊŜ ŜƭŜǾŀǘŜŘ ŀǘ ǳǇ ǘƻ ŀōƻǳǘ 

нсмсƳŀōƻǾŜ ǎŜŀ ƭŜǾŜƭΣ ǿƘƛƭŜ ǘƘŜ ǊƻŀŘ ŜƭŜǾŀǘƛƻƴ ǊŀƴƎŜǎ ŦǊƻƳ ŀōƻǳǘ моƳ ǘƻ смпƳΦ 
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¢ƘŜ ƭŀǊƎŜ ǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǊƻŀŘ ŀƴŘ ǘƘŜ ǊƛǾŜǊ ŎŀǘŎƘƳŜƴǘǎ Ŏŀƴ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ aƻŘŜǊŀǘŜ Ŧƭŀǘ 

ƭŀƴŘό{ƭƻǇŜ м҈πп҈ύΣ ǊƻƭƭƛƴƎ όп҈πмл҈ύ Ƙƛƭƭȅ όмл҈πнл҈ύ ŀƴŘ Ƴƻǳƴǘŀƛƴƻǳǎ όҔнлύΦ wŜƭŀǘƛǾŜƭȅΣ ǘƘŜǊŜ 

ŀǊŜŦŜǿ ŀǊŜŀǎ ǿƘƛŎƘ Ŏƻƴǎƛǎǘ ƻŦ ǾŜǊȅ Ŧƭŀǘ ǎƭƻǇŜ όғм҈ύ {ƭƻǇŜΦ ¢ƘŜ wƻŀŘ ŜȄǇŜǊƛŜƴŎŜ ǊƻƭƭƛƴƎ ǘŜǊǊŀƛƴ 

ŀǘ/ƘŀƭƛƴȊŜ ŀǊŜŀǎ όtǊƻƧŜŎǘ ǎǘŀǊǘ Ǉƻƛƴǘύ ǘƘƻǳƎƘ ǘƘŜǊŜ ƛǎ ŜȄƛǎǘŜƴŎŜ ƻŦ ǊƻƭƭƛƴƎ ŀǘ ǘƘŜ ƳƛŘ ǎŜƎƳŜƴǘ ƻŦ 

ǘƘŜǇǊƻƧŜŎǘ ǊƻŀŘ ό[ƻǘ нύ ŀǘ YƛƴƎƻƭǿƛǊŀ ŀǊŜŀΦ ¢ƘŜ ǇǊŜǎŜƴŎŜ ƻŦ ǘƘŜǎŜ Iƛƭƭǎ ŀƴŘ aƻǳƴǘŀƛƴǎ ǊŜǎǳƭǘ 

ƛƴǘƻǎǘŜŜǇ ƎǊŀŘƛŜƴǘǎ ŦƻǊ ǎƻƳŜ ƻŦ ǘƘŜ ǊƛǾŜǊ ǎǘǊŜŀƳ ŎƘŀƴƴŜƭǎΦ 

¢ƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ƎŜƴŜǊŀƭƭȅ ŘǊŀƛƴŜŘ ōȅ ǘƘŜ ƻƴŜ ƳŀƧƻǊ ǊƛǾŜǊ όbƎŜǊŜƴƎŜǊŜ wƛǾŜǊύ ŀƴŘ ƛǘǎ 

ǘǊƛōǳǘŀǊƛŜǎΦ¢ƘŜ bƎŜǊŜƴƎŜǊŜ wƛǾŜǊ ŀƴŘ ƛǘǎ ƘŜŀŘǿŀǘŜǊ ǘǊƛōǳǘŀǊƛŜǎ ǊƛǎŜ ƻƴ ǘƘŜ ŜŀǎǘŜǊƴ ǎƭƻǇŜǎ ƻŦ ǘƘŜ 

¦ƭǳƎǳǊǳaƻǳƴǘŀƛƴǎ ŀƴŘ ŘŜǎŎŜƴŘ ǎǘŜŜǇƭȅ ǘƻ ŀ Ǉƭŀƛƴ нлл ƳŜǘŜǊǎ ŀōƻǾŜ ǎŜŀ ƭŜǾŜƭ ŜŀǎǘŜǊƴ Ŧƻƻǘ ƻŦ 

ƳŀǎǎƛŦΦ¢ƘŜǊŜŀŦǘŜǊ ƛǘ ƳŜŀƴŘŜǊǎ ƴƻǊǘƘ Ŝŀǎǘ ǘƻ ǊŜŀŎƘ ǘƘŜ Ŏƻŀǎǘ ƛƴ ŀ ǎǿŀƳǇȅ ŜǎǘǳŀǊȅ ƴƻǊǘƘ .ŀƎŀƳƻȅƻΦ 

aƻǎǘƻŦ ǘǊƛōǳǘŀǊƛŜǎ ǿƛǘƘƛƴ bƎŜǊŜƴƎŜǊŜ ŎŀǘŎƘƳŜƴǘ ŜǾŜƴǘǳŀƭƭȅ Ƨƻƛƴ ǿƛǘƘ wǳǾǳ wƛǾŜǊ ŀǘ ǘƘŜƛǊ 

ŘƻǿƴǎǘǊŜŀƳǎ ǿƘƛŎƘ ǘƘŜƴ ŜƳǇǘƛŜǎ ǘƘŜƛǊ ǿŀǘŜǊ ƛƴǘƻ ǘƘŜ LƴŘƛŀƴ hŎŜŀƴΦ 

 

ғCƛƎǳǊŜ оπмрΥ ¢ƻǇƻƎǊŀǇƘȅ ŀƴŘ 5ǊŀƛƴŀƎŜ ǇŀǘǘŜǊƴ ƻŦ ǎǘǳŘȅ ŀǊŜŀҔ 
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&  /ƭƛƳŀǘŜ 

DŜƴŜǊŀƭƭȅΣ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘǎ ό/ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ 9ȄǇǊŜǎǎǿŀȅύ ǎƘŀǊŜ ǘƘŜ ŎƭƛƳŀǘŜ ƻŦ ǘǿƻ 

ǊŜƎƛƻƴǎǿƘƛŎƘ ŀǊŜ /ƻŀǎǘ ǊŜƎƛƻƴ ŀƴŘ aƻǊƻƎƻǊƻ ǊŜƎƛƻƴΦ Lƴ /ƻŀǎǘ ǊŜƎƛƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘǎ 

ǘǊŀƴǎǾŜǊǎŜǎ ƛƴ/ƘŀƭƛƴȊŜ ŘƛǎǘǊƛŎǘ ǿƘƛƭŜ ƛƴ aƻǊƻƎƻǊƻ ǊŜƎƛƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘǎ ǘǊŀƴǎǾŜǊǎŜǎ ƛƴ 

aƻǊƻƎƻǊƻ wǳǊŀƭ5ƛǎǘǊƛŎǘΣ aƻǊƻƎƻǊƻ aǳƴƛŎƛǇŀƭ ŀƴŘ aǾƻƳŜǊƻ ŘƛǎǘǊƛŎǘΦ 

¢ǿƻ ƪŜȅ ŦŜŀǘǳǊŜǎ ǎƘƻǿ ǘƘŜ ŎƭƛƳŀǘŜ ƻŦ ǘƘŜ /ƻŀǎǘ ǊŜƎƛƻƴ ǿƘŜǊŜ ǇŀǊǘ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘ 

ǘǊŀƴǎǾŜǊǎŜǎƛƴŎƭǳŘŜǎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ǊŀƛƴŦŀƭƭΦ !ŎŎƻǊŘƛƴƎ ǘƻ ƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ǎǘŀǘƛǎǘƛŎǎ ǘƘŜ 

ŀǾŜǊŀƎŜǘŜƳǇŜǊŀǘǳǊŜ ƛƴ /ƻŀǎǘ ǊŜƎƛƻƴ ƛǎ нуƻ/Φ ¢ƘŜ ǊŜƎƛƻƴ ŜȄǇŜǊƛŜƴŎŜǎ ǘƘŜ ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ ǊŀƛƴŦŀƭƭ 

ƻŦ уллƳƳ ŀǎ ƳƛƴƛƳǳƳ ŀƴŘ мллл ƳƳ ŀǎ ƳŀȄƛƳǳƳ ǇŜǊ ȅŜŀǊΦ ¢ƘŜ ƘŜŀǾȅ ǊŀƛƴŦŀƭƭ Ŧŀƭƭǎ ōŜǘǿŜŜƴ 

aŀǊŎƘŀƴŘ WǳƴŜ ŜǾŜǊȅ ȅŜŀǊ ŀƴŘ ǎǇǊŜŀŘ ǘƘǊƻǳƎƘƻǳǘ ǘƘŜ ǊŜƎƛƻƴΦ ¢ƘŜ ƭƛƎƘǘ ǊŀƛƴŦŀƭƭ ƛǎ ǊŜŎŜƛǾŜŘ 

ŎƻƳƳƻƴƭȅŦǊƻƳ hŎǘƻōŜǊ ǘƻ 5ŜŎŜƳōŜǊ ŜŀŎƘ ȅŜŀǊΣ ƘƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎƴΩǘ ŎƻǾŜǊ ǘƘŜ ǿƘƻƭŜ ǊŜƎƛƻƴ ŀƴŘ 

ƛǎǳƴǊŜƭƛŀōƭŜΦ 

¢ǿƻ ƪŜȅ ŦŜŀǘǳǊŜǎ ǎƘƻǿ ǘƘŜ ŎƭƛƳŀǘŜ ƻŦ ǘƘŜ aƻǊƻƎƻǊƻ ǊŜƎƛƻƴ ǿƘŜǊŜ ǇŀǊǘ ƻŦ ǇǊƻƧŜŎǘ ǊƻŀŘ 

ǘǊŀƴǎǾŜǊǎŜƛƴŎƭǳŘŜǎ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ ǊŀƛƴŦŀƭƭΦ ¢ƘŜ ŀƴƴǳŀƭ ǊŀƛƴŦŀƭƭ ǊŀƴƎŜǎ ŦǊƻƳ сллƳƳ ƛƴ ƭƻǿ ƭŀƴŘǎ 

ǘƻмнллƳƳ ƛƴ ǘƘŜ ƘƛƎƘƭŀƴŘ ǇƭŀǘŜŀǳΦ IƻǿŜǾŜǊΣ ǘƘŜǊŜ ŀǊŜ ŀǊŜŀǎ ǿƘƛŎƘ ŜȄǇŜǊƛŜƴŎŜ 

ŜȄŎŜǇǘƛƻƴŀƭŘǊƻǳƎƘǘǎ όǿƛǘƘ ƭŜǎǎ ǘƘŀƴ сллƳƳ ƻŦ ǊŀƛƴŦŀƭƭ ŀƴŘ ǘƘŜǎŜ ŀǊŜŀǎ ƛǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ 9ŀǎǘ ƻŦ 

aƻǊƻƎƻǊƻwǳǊŀƭ 5ƛǎǘǊƛŎǘύΦ ¢ƘŜ ƳŜŀƴ ŀƴƴǳŀƭ ǘŜƳǇŜǊŀǘǳǊŜǎ ǾŀǊȅ ǿƛǘƘ ŀƭǘƛǘǳŘŜ ŦǊƻƳ ǘƘŜ ǾŀƭƭŜȅ 

ōƻǘǘƻƳ ǘƻ ǘƘŜƳƻǳƴǘŀƛƴ ǘƻǇΦ ¢ƘŜ ŀǾŜǊŀƎŜ ŀƴƴǳŀƭ ǘŜƳǇŜǊŀǘǳǊŜ ǾŀǊƛŜǎ ōŜǘǿŜŜƴ муƻ/ ƻƴ ǘƘŜ 

Ƴƻǳƴǘŀƛƴǎ ǘƻ олƻ/ƛƴ ǊƛǾŜǊ ǾŀƭƭŜȅǎΦ Lƴ Ƴƻǎǘ ǇŀǊǘǎ ƻŦ ǘƘŜ ǊŜƎƛƻƴΣ ǘƘŜ ŀǾŜǊŀƎŜ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀǊŜ ŀƭƳƻǎǘ 

ǳƴƛŦƻǊƳ ŀǘ нрƻ/Φ¢ƘŜ ŎƻƻƭŜǎǘ ƳƻƴǘƘǎ ŀǊŜ aŀȅΣ WǳƴŜ ŀƴŘ WǳƭȅΣ ǿƘƛƭŜ ǘƘŜ ƘƻǘǘŜǎǘ ƳƻƴǘƘǎ ŀǊŜ 

{ŜǇǘŜƳōŜǊ ŀƴŘhŎǘƻōŜǊΦ 

&  wŀƛƴŦŀƭƭ 5ŀǘŀ 

wŀƛƴŦŀƭƭ ŀƴŘ ǊǳƴƻŦŦ ŀǊŜ ǎƛƎƴƛŦƛŎŀƴǘ ŎƻƴǎǘƛǘǳǘŜ ƻŦ ǎƻǳǊŎŜǎ ƻŦ ǿŀǘŜǊ ŦƻǊ ǊŜŎƘŀǊƎŜ ƻŦ ƎǊƻǳƴŘ ƛƴ 

ǘƘŜǿŀǘŜǊǎƘŜŘΦ wŀƛƴŦŀƭƭ ƛǎ ŀ ƳŀƧƻǊ ǇǊƛƳŀǊȅ ǎƻǳǊŎŜ ƻŦ ǊŜŎƘŀǊƎŜ ƛƴǘƻ ǘƘŜ ƎǊƻǳƴŘΦ {ǳǊŦŀŎŜ 

ǿŀǘŜǊƛǎŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǿŀǘŜǊǎƘŜŘ ŦǊƻƳ ǊǳƴƻŦŦ ŀƴŘ ƳŜŜǘǎ ƛƴ ǘƘŜ ǊƛǾŜǊǎΣ ǎǘǊŜŀƳǎ ƻǊ ƛƴ ǎǳǊŦŀŎŜ 

ǿŀǘŜǊōƻŘƛŜǎΦ ¢ƘŜ ǊǳƴƻŦŦ ƛƴ ŀ ǿŀǘŜǊǎƘŜŘ ƛǎ ŀŦŦŜŎǘŜŘ ōȅ ƎŜƻƳƻǊǇƘƻƭƻƎƛŎ ŦŀŎǘƻǊǎΣ ǇŀǊǘƛŎǳƭŀǊƭȅΤ ƭŀƴŘ 

ǳǎŜŎƘŀƴƎŜ ŀŦŦŜŎǘǎ ǘƘŜ ǊǳƴƻŦŦ ǾƻƭǳƳŜ ŀƴŘ ǘƘŜ ǊǳƴƻŦŦ ǊŀǘŜ ǎƛƎƴƛŦƛŎŀƴǘƭȅΦ IȅŘǊƻπƳŜǘŜƻǊƻƭƻƎƛŎŀƭ 

ŀƴŘƘȅŘǊƻƭƻƎƛŎŀƭ Řŀǘŀ ƘŀǾŜ ŀƴ ƛƳǇƻǊǘŀƴǘ ǊƻƭŜ ƛƴ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ŘŜǎƛƎƴΦ 

Lƴ ƻǊŘŜǊ ǘƻ ŎŀǊǊȅ ƻǳǘ ŀ ōŀƭŀƴŎŜŘ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ŎǊƻǎǎƛƴƎ ǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǊŜǘǳǊƴǇŜǊƛƻŘǎΣ 

ŀǾŀƛƭŀōƭŜ Řŀǘŀ ǊŜƎŀǊŘƛƴƎ ǊŀƛƴŦŀƭƭǎκǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎ ƘŀǾŜ ōŜŜƴ ŎƻƭƭŜŎǘŜŘ ŀƴŘ ŀǎǎŜǎǎŜŘŦǊƻƳ ǘƘŜ 

ŦƻƭƭƻǿƛƴƎ ƘȅŘǊƻƳŜǘǊƛŎŀƭ ǎǘŀǘƛƻƴǎ όǎƻǳǊŎŜǎύΥ 

ғ¢ŀōƭŜ оπооΥ wŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎ ƛƴ ǎǘǳŘȅ ǊƻŀŘҔ 

S/No. Name of Station 
District of 
Occurance 

Source of Data Location Year 

1 
Morogoro 

RainfallStati
on 

MorogoroM
unicipal 

TanzaniaMeteorologic
al Agency 

(TMA) 

6o рлΩ S 
37o офΩ E 

526 m 
1980 to 2022 

2 
Mtibwa 

RainfallStati
on 

Mvomero 
TanzaniaMeteorologic

al Agency 
(TMA) 

6o луΩ S 
37o офΩ E 

457 m 
1980 to 2020 

3 Chalinze Chalinze 
TanzaniaMeteorologic

al Agency 
(TMA) 

6.61S 
38.3E 

1980 to 2020 
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¢ƘŜ ŀǾŜǊŀƎŜǎ ƻŦ ǘƘŜ ƳƻƴǘƘƭȅ ǘƻǘŀƭ ǊŀƛƴŦŀƭƭǎ όƳƳύ ŦƻǊ ǎŜƭŜŎǘŜŘ ǘƘǊŜŜ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎ ƛƴ ǘƘŜ ǎǘǳŘȅŀǊŜŀΣ 

ƴŀƳŜƭȅ /ƘŀƭƛƴȊŜΣ aƻǊƻƎƻǊƻΣ ŀƴŘ aǘƛōǿŀ ǎǘŀǘƛƻƴǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπопΥ !ǾŜǊŀƎŜǎ ƻŦ ǘƘŜ aƻƴǘƘƭȅ ǘƻǘŀƭ ǊŀƛƴŦŀƭƭǎ ŀƴŘ wŜƎƛƻƴŀƭ !ǾŜǊŀƎŜǎҔ 

Months Chalinze Morogoro Station Mtibwa Station Reg. Averages 

Jan 55.93 98.7 124.27 92.97 

Feb 53.01 76.68 111.16 80.28 

March 145.46 139.03 196.56 160.35 

April 188.81 194.34 273.15 218.77 

May 96.58 80.84 125.82 101.08 

June 15.56 15.63 23.23 18.14 

July 7.89 11.08 16.59 11.85 

Aug 13.66 8.64 21.7 14.67 

Sept 15.14 7.7 19.56 14.13 

Oct 59.23 38.86 73.98 57.36 

Nov 80.96 61.59 102.89 81.81 

Dec 89.75 97.95 156.66 114.79 

¢ƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜǎŜ ǎǘŀǘƛƻƴ ǊŀƛƴŦŀƭƭǎ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ǘƘŜ wŜƎƛƻƴŀƭ !ǾŜǊŀƎŜǎ ƛǎ ǎƘƻǿƴ ƛƴ ǘƘŜCƛƎǳǊŜ 
ōŜƭƻǿ 

ғCƛƎǳǊŜ оπмсΥ 5ƛǎǘǊƛōǳǘƛƻƴ ƻŦ ǘƘŜ !ǾŜǊŀƎŜǎ ƻŦ ǘƘŜ aƻƴǘƘƭȅ ¢ƻǘŀƭ wŀƛƴŦŀƭƭǎҔ 

 

¢ƘŜ ƘƻǘǘŜǎǘ ǇŜǊƛƻŘ ƻŎŎǳǊǎ ōŜǘǿŜŜƴ {ŜǇǘŜƳōŜǊ ŀƴŘ CŜōǊǳŀǊȅ ŀƴŘ ǘƘŜ ŎƻƭŘŜǎǘ ǇŜǊƛƻŘ ƻŎŎǳǊǎ 

ōŜǘǿŜŜƴ aŀȅ ŀƴŘ !ǳƎǳǎǘΦ 
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¢ƘŜ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ŀǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ¢ŀōƭŜ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπорΥ ¢ƘŜ ¢ŜƳǇŜǊŀǘǳǊŜ wŀƴƎŜǎ ƛƴ ǘƘŜ {ǘǳŘȅ !ǊŜŀҔ 

Temperature Level Range 

Maximum Air Temperature 28ÁC ς 30ÁC 

Minimum Air Temperature 17.2ÁC - 22ÁC 

Mean annual Air Temperature 25ÁC 

 

&  wŀƛƴŦŀƭƭ !ƴŀƭȅǎƛǎ 

· 5ŀǘŀ !ǎǎƛƎƴƳŜƴǘ 

¢ƘŜ ǊŀƛƴŦŀƭƭ Řŀǘŀ ƻōǘŀƛƴŜŘ ƛƴ ǘƘŜ ŀōƻǾŜ ǎǘŀǘƛƻƴǎ ŀǊŜ ōŜǘǿŜŜƴ ȅŜŀǊǎ мфул ǘƻ нлнлΦ ¢ƘŜǎŜ 

ŘŀǘŀŀǊŜ ŦƻǊ !ǾŜǊŀƎŜ ¢ƻǘŀƭ aƻƴǘƘƭȅ wŀƛƴŦŀƭƭΣ wŀƛƴŦŀƭƭ LƴǘŜƴǎƛǘȅΣ !ǾŜǊŀƎŜ aƻƴǘƘƭȅ ¢ŜƳǇŜǊŀǘǳǊŜǎΣ 

ŀƴŘŘŀǘŀ ǎƘƻǿƛƴƎ aƻƴǘƘƭȅ нпƘǊǎ ǊŀƛƴŦŀƭƭ ŀǊŜ ŀƭǎƻ ƛƴŎƭǳŘŜŘΦ ¢ƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ǿŜǊŜ ǳǎŜŘ 

ǘƻǊŜǇǊŜǎŜƴǘ ǘƘŜ ǊŀƛƴŦŀƭƭ ǇŀǘǘŜǊƴ ǿƛǘƘƛƴ ǇǊƻƧŜŎǘ ǊƻŀŘ ŀǊŜŀǎ ŀǎǎǳƳƛƴƎ ǘƘŀǘ ǘƘŜ ǾŀǊƛŀǘƛƻƴ ƛƴ 

ǊŀƛƴŦŀƭƭǘǊŜƴŘ ƛǎ ƳƛƴƛƳŀƭ ƪŜŜǇƛƴƎ ƛƴ ƳƛƴŘ ǘƘŀǘ мфул ǘƻ нлнл ǿŀǎ ŀ ƭƻƴƎ ǇŜǊƛƻŘ ǘƻ ǎƛƳǳƭŀǘŜ 

ǘƘŜǊŜŀǎƻƴŀōƭŜ ǊŀƛƴŦŀƭƭ ǘǊŜƴŘ ǿƛǘƘƛƴ ǘƘŜǎŜ ŀǊŜŀǎΦ 

· aŀȄƛƳǳƳ 5ŀƛƭȅ wŀƛƴŦŀƭƭ ŀƴŘ !ƴŀƭȅǎƛǎ ŦƻǊ 5ƛŦŦŜǊŜƴǘ wŜǘǳǊƴ tŜǊƛƻŘǎ 

¢ƘŜ Řŀǘŀ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ŀƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭǎΦ  

¢ƘŜǊŜŎƻǊŘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ ƘŜŀǾȅ ǊŀƛƴŦŀƭƭǎ ƻŎŎǳǊ Ƴŀƛƴƭȅ ŘǳǊƛƴƎ ǘƘŜ ǿŜǘ ǎŜŀǎƻƴ ŦǊƻƳ 

bƻǾŜƳōŜǊǘƻ aŀȅΣ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ǿƘƛŎƘ ƛǎ ǘȅǇƛŎŀƭ ǘƻ ǘƘŀǘ ƛƴ ǘƘŜ ǘǊƻǇƛŎŀƭ ŀǊŜŀǎΦ ¢ƘŜ ǎŀƳǇƭŜ ǎƛȊŜ 

ŀǾŀƛƭŀōƭŜ ƻŦол ǘƻ пл ȅŜŀǊǎ ŀǎ ŦƻǳƴŘ ƛƴ ǘƘŜ ǘƘǊŜŜ ǎǘŀǘƛƻƴǎ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ƛƴŘƛŎŀǘƛǾŜ ŜǎǇŜŎƛŀƭ ŦƻǊ 

/ƘŀƭƛƴȊŜǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴΣ aƻǊƻƎƻǊƻ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ŀƴŘ aǘƛōǿŀ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴΣ ŀƴŀƭȅȊŜŘ ŀƴŘ ǘƘŜ 

ǊŜǎǳƭǘǎŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ƎƛǾŜƴ ƛƴ ǘƘŜ ¢ww[ ŦƭƻƻŘ aƻŘŜƭ ŦƻǊ 9ŀǎǘ !ŦǊƛŎŀ ǘƻ ƎŜǘ 

ǘƘŜǊŜŀǎƻƴŀōƭŜ ŀƴŘ ǎƻǳƴŘ ǾŀƭǳŜ ǘƻ ȅƛŜƭŘ ǘƘŜ Ƴƻǎǘ ǇǊƻōŀōƭŜ ŜǎǘƛƳŀǘŜǎΦ 

· ±ŀǊƛŀōƛƭƛǘȅ ƛƴ ǎǇŀŎŜπ!ǊŜŀ ǊŜŘǳŎǘƛƻƴ ŦŀŎǘƻǊ 

CƻǊ ŀ ƎƛǾŜƴ ŎŀǘŎƘƳŜƴǘΣ ǘƘŜ ŀǾŜǊŀƎŜ ǊŀƛƴŦŀƭƭ ŘŜǇǘƘ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘ 

ŀǊŜŀΦ¢ƘŜ ŀǾŜǊŀƎŜ ǊŀƛƴŦŀƭƭ ŘŜǇǘƘ ƻǾŜǊ ǘƘŜ ŎŀǘŎƘƳŜƴǘΩǎ ŀǊŜŀ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǘƘŜ Ǉƻƛƴǘ 

ǊŀƛƴŦŀƭƭƳǳƭǘƛǇƭƛŜŘ ōȅ ŀƴ ŀǊŜŀ ǊŜŘǳŎǘƛƻƴ ŦŀŎǘƻǊ !wCΦ CƻǊ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

Ŝǉǳŀǘƛƻƴ ǊŜŎƻƳƳŜƴŘŜŘ ƛƴ ǘƘŜ ά¢ww[ wŜǇƻǊǘ bƻΦ сно ςtǊŜŘƛŎǘƛƻƴ ƻŦ {ǘƻǊƳ wŀƛƴŦŀƭƭ ƛƴ 

9ŀǎǘ!ŦǊƛŎŀπōȅ 5Φ CƛŘŘŜǎ ŀƴŘ ƻǘƘŜǊǎέ Ƙŀǎ ōŜŜƴ ŀǇǇƭƛŜŘΥ 

!ÒÅÁ 2ÅÄÕÃÔÉÏÎ &ÁÃÔÏÒȟ !2&  ρ  Ὧ z ὝρȾσ z ὃρȾς 

!wC Ґ м π лΦлп ϝ ǘπмκо ϝ !мκн 

¢Υ wŀƛƴŦŀƭƭ ŘǳǊŀǘƛƻƴ όƛƴ 

ƘƻǳǊǎύ!Υ /ŀǘŎƘƳŜƴǘǎ ŀǊŜŀ

 όƛƴ ƪƳнύ 

· ±ŀǊƛŀōƛƭƛǘȅ ƛƴ ǘƛƳŜπwŀƛƴŦŀƭƭ wŀǘƛƻ 

!ǎ ŀ ōŀǎƛǎ ŦƻǊ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŎǊƛǘƛŎŀƭ ǊŀƛƴŦŀƭƭ ŘǳǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ƛƴǘŜƴǎƛǘȅΣ 

ǘƘŜǊŀƛƴŦŀƭƭ ŘŜǇǘƘ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ŘǳǊŀǘƛƻƴ ǘ ǿŀǎ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ŀ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ǘƻǘŀƭ 

ŘŀƛƭȅǊŀƛƴŦŀƭƭ wнп ǘƘǊƻǳƎƘ ƳǳƭǘƛǇƭƛŎŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǊŀƛƴŦŀƭƭ Ǌŀǘƛƻ wwǘΥ 
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¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ǘƘŜ ǇǊŜǎŜƴǘ ǎǘǳŘȅΥ ōҐлΦооΣ ŀƴŘ ŦƻǊ /ƻŀǎǘŀƭ 

ǎǘŀǘƛƻƴǎƴҐлΦтсΣ ŀƴŘ [ǳƎǳǊǳ ȊƻƴŜ ǎǘŀǘƛƻƴǎ ƴҐлΦурΣ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ǊŜǎǳƭǘǎ ǊŜŎƻƳƳŜƴŘŜŘ 

ƛƴǘƘŜά¢ww[ wŜǇƻǊǘ bƻΦ сно ςtǊŜŘƛŎǘƛƻƴ ƻŦ {ǘƻǊƳ wŀƛƴŦŀƭƭ ƛƴ 9ŀǎǘ !ŦǊƛŎŀπōȅ 5Φ CƛŘŘŜǎ ŀƴŘ ƻǘƘŜǊǎέ 

¢ƘŜ Ǌŀƛƴ ŘǳǊŀǘƛƻƴ ŀƴŘ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǊŀƛƴŦŀƭƭ ŘŜǇǘƘ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ƛƴŘƛǾƛŘǳŀƭƭȅ ŦƻǊ 

ŀƭƭŎŀǘŎƘƳŜƴǘǎΣ ǳǎƛƴƎ ǘƘŜ ŘǳǊŀǘƛƻƴ ǘƘŀǘ ƎƛǾŜǎ ǘƘŜ ƘƛƎƘŜǎǘ ǇŜŀƪ ŦƭƻƻŘ ŦƻǊ ŜŀŎƘ 

ŎŀǘŎƘƳŜƴǘΦIƻǿŜǾŜǊΣ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǊŀƛƴŦŀƭƭ ŘǳǊŀǘƛƻƴ ŀǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ¢ww[ wŜǇƻǊǘ bƻΦ 

сно ƘŀǾŜōŜŜƴ ǳǎŜŘ ƛƴ ŎŀǘŎƘƳŜƴǘǎΦ 

· 5ŜǘŀƛƭŜŘ !ƴŀƭȅǎƛǎ ŀƴŘ hōǎŜǊǾŀǘƛƻƴǎ 

Lƴ ƻǊŘŜǊ ǘƻ ŜǎǘŀōƭƛǎƘ ǘƘŜ ŘŜǎƛƎƴ ǾŀƭǳŜ ƻŦ ŀƴƴǳŀƭ ƳŀȄƛƳǳƳ Ǉƻƛƴǘ ǊŀƛƴŦŀƭƭΣ ǘƘŜ ǿƛŘŜƭȅ 

ŀŎŎŜǇǘŜŘǇǊƻōŀōƛƭƛǎǘƛŎ ƳŜǘƘƻŘ άDǳƳōŜƭέ ŦƻǊ 9ȄǘǊŜƳŜ ǾŀƭǳŜ ŘƛǎǘǊƛōǳǘƛƻƴǎ Ƙŀǎ ōŜŜƴ ǳǎŜŘ ǘƻ 

ŜȄǘǊŀǇƻƭŀǘŜǘƘŜ Řŀǘŀ ǳǎƛƴƎ ƭƛƴŜŀǊƛȊŀǘƛƻƴ ŀƴŘ ŘƛǎǘǊƛōǳǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎΦ ¢ƘŜ ǎǘŀƴŘŀǊŘ ƭƛƴŜŀǊπ

ǊŜƎǊŜǎǎƛƻƴǘŜŎƘƴƛǉǳŜǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŦƛƴŘ ǘƘŜ ƭƛƴŜǎ ƻŦ ōŜǎǘπŦƛǘ ŜȄǇƭŀƛƴƛƴƎ ǘƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ 

ōŜǘǿŜŜƴ ǎǘƻǊƳǊŀƛƴŦŀƭƭ ŀƴŘ ǘƘŜ ǊŜŎǳǊǊŜƴŎŜ ƛƴǘŜǊǾŀƭΦ ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ŦǊŜǉǳŜƴŎȅ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ 

ŀƴƴǳŀƭƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ŀǘ ǘƘŜ ǎǘŀǘƛƻƴǎ ŦƻǊ ŘƛŦŦŜǊŜƴǘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎΣ ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ 

ǘŀōƭŜǎōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπосΥ /ƘŀƭƛƴȊŜ wŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ŀƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜ ±ǎ tŜǊƛƻŘ ōȅ 

DǳƳōŜƭaŜǘƘƻŘҔ 

Return 
Periods (Yrs) 

2 5 10 20 25 50 100 

Rainfall 
(mm) 

66.76 80.76 90.28 99.3 102.2 111.4 119.9 

 

ғ¢ŀōƭŜ оπотΥ aƻǊƻƎƻǊƻ wŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ŀƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜ ±ǎ tŜǊƛƻŘ ōȅ 

DǳƳōŜƭaŜǘƘƻŘҔ 

Return 
Periods (Yrs) 

2 5 10 20 25 50 100 

Rainfall 
(mm) 

60.98 77.72 88.81 99.45 102.82 113.21 123.53 

 

ғ¢ŀōƭŜ оπоуΥ aǘƛōǿŀ wŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ŀƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜ ±ǎ tŜǊƛƻŘ ōȅ DǳƳōŜƭ aŜǘƘƻŘҔ 

Return 
Periods (Yrs) 

2 5 10 20 25 50 100 

Rainfall (mm) 90.07 127.83 152.85 176.84 184.45 207.87 231.14 

¢ƘŜ Řŀƛƭȅ ƳŀȄƛƳǳƳ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜǎ ŎƻƳǇǳǘŜŘ ǳǎƛƴƎ ¢ww[ тлсΥ ¢ƘŜ 9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ 

ƳƻŘŜƭΣмфтс ŀǊŜ ǎǳƳƳŀǊƛȊŜŘ ƛƴ ¢ŀōƭŜ ōŜƭƻǿ 

ғ¢ŀōƭŜ оπофΥ !ƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜ ±ǎ tŜǊƛƻŘ ōȅ ¢ww[ aŜǘƘƻŘ ό9Φ!ύ LƴƭŀƴŘ ǎǘŀǘƛƻƴǎҔ 

Return Periods 
(Yrs) 

2 5 10 20 25 50 

Rainfall (mm) 75 123 - 146.03 168.75 187.5 

ғ¢ŀōƭŜ оπплΥ !ƴƴǳŀƭ ƳŀȄƛƳǳƳ Řŀƛƭȅ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜ ±ǎ tŜǊƛƻŘ ōȅ ¢ww[ aŜǘƘƻŘ ό9Φ!ύ LƴƭŀƴŘ ǎǘŀǘƛƻƴǎҔ 
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Return Periods 
(Yrs) 

2 10 20 25 50 100 

Rainfall (mm) 70 114.8 - 136.29 157.5 175.0 

¢ƘŜ ƻōǎŜǊǾŀǘƛƻƴ ŦǊƻƳ ŀƴŀƭȅǎƛǎ ŀōƻǾŜ ǎƘƻǿ ǘƘŀǘ ǘƘŜ нпƘǊǎ Ǉƻƛƴǘ ǊŀƛƴŦŀƭƭ ǾŀƭǳŜǎ ōȅ ǘƘŜ 

ǘǿƻƳŜǘƘƻŘǎ όDǳƳōŜƭ ŀƴŘ ¢ww[ тлсύ ŀǊŜ ŀƭƳƻǎǘ ƛŘŜƴǘƛŎŀƭ ƛƴ ǎǇƛǘŜ ƻŦ ǎƻƳŜ ǾŀǊƛŀǘƛƻƴ ƛƴ ǾŀƭǳŜǎ 

ŦƻǊǘƘŜ ŘƛŦŦŜǊŜƴǘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ōȅ ǘƘŜ ¢ww[Υ тлс ŀƴŘ ǾŀƭǳŜǎ ƛƴ ƛŘŜƴǘƛŦƛŜŘ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎΦ Lƴ 

ǘƘƛǎǊŜǎǇŜŎǘ ǿƘŜǊŜ ¢ww[ ǾŀƭǳŜǎ ŀǊŜ ƴƻǘ ǳǎŜŘ /ƘŀƭƛƴȊŜ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴΩǎ ǾŀƭǳŜǎ ƘŀǾŜ ōŜŜƴ Ǉǳǘ 

ƛƴǘƻǘŀǎƪΦ 

Lƴ ǘƘŜ ŘŜǎƛƎƴ ǇǊƻŎŜǎǎ ŦƻǊ ǘƘŜ ǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎΣ ǘƘŜ ǳǎŜ ƻŦ ǾŀƭǳŜǎ ŦǊƻƳ ǘƘŜ ǘǿƻ ŀǇǇǊƻŀŎƘŜǎ 

ƘŀǾŜōŜŜƴ ŀǎǎƛƎƴŜŘ ƛƴǘƻ ǘǿƻ ŘƛŦŦŜǊŜƴǘ ŦƭƻƻŘ ƳƻŘŜƭǎ ǳǎŜŘΣ ǘƘŀǘ ƛǎΣ ǘƘƻǎŜ ƛƴ ¢ŀōƭŜ ŀōƻǾŜ ǳǎŜŘ ōȅ 

ǘƘŜDǳƳōŜƭ ƳŜǘƘƻŘΣ ŀƴŘ ǘƘƻǎŜ ƛƴ ¢ŀōƭŜ ŀōƻǾŜ ŦƻǊ ¢ww[ ŦƭƻƻŘ ƳƻŘŜƭ ŦƻǊ 9ŀǎǘ !ŦǊƛŎŀ ό¢ww[π

9ŀǎǘ!ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭύΦ ¢Ƙƛǎ ǿŀǎ ŘƻƴŜ Ƨǳǎǘ ƛƴ ǾƛŜǿ ƻŦ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘ ǎƻǳǊŎŜ ƛƴǇǳǘǎ ƻŦ 

ŜŀŎƘŦƭƻƻŘ ƳƻŘŜƭΦ 

¢ƘŜ ƻōǎŜǊǾŀǘƛƻƴ ŦǊƻƳ ŀƴŀƭȅǎƛǎ ŀōƻǾŜ ǎƘƻǿ ǘƘŀǘ ǘƘŜ ŜǎǘƛƳŀǘŜǎ ƻōǘŀƛƴŜŘ ǳǎƛƴƎ ǘƘŜ 

DǳƳōŜƭaŜǘƘƻŘ ŦƻǊ ǘƘŜ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ōŜǘǿŜŜƴ мл ǘƻ млл ȅŜŀǊǎ ŦƻǊ ŎƘŀƭƛƴȊŜ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ŀǊŜ 

ƭƻǿŜǊŀǎ ŎƻƳǇŀǊŜŘ ǿƛǘƘ ǘƘŜ ŜǎǘƛƳŀǘŜǎ ōȅ ǘƘŜ ¢ww[π9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ 

¢ŀōƭŜŀōƻǾŜΦ ¢ƘŜ ǊŜŀǎƻƴ ŦƻǊ ǎǳŎƘ ŘƛŦŦŜǊŜƴŎŜ ŎƻǳƭŘ ƘŀǾŜ ōŜŜƴ ŘǳŜ ǘƻ ǘƘŜ ǎŀƳǇƭŜ ǎƛȊŜ ƻŦ ōŜǘǿŜŜƴ 

олȅŜŀǊǎ ŘǳǊŀǘƛƻƴ ƻōǘŀƛƴŜŘ ŦƻǊ ǘƘŜ ǎǘŀǘƛƻƴΣ ƎŀǇǎ ƛƴ ǘƘŜ Řŀǘŀ ŀƴŘ ǎƻƳŜǘƛƳŜǎ ŘǳŜ ǘƻ 

ǳƴŀǾŀƛƭŀōƛƭƛǘȅƻŦ ǘƘŜ Řŀǘŀ ŦƻǊ ǘƘŜ ŎǊƛǘƛŎŀƭ ǊŀƛƴŦŀƭƭ ƳƻƴǘƘǎ ǿƛǘƘƛƴ ǘƘŜ ǿŜŀǘƘŜǊκǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴΦ 

· 9ŦŦŜŎǘ ƻŦ /ƭƛƳŀǘŜ ŎƘŀƴƎŜ ƻƴ wŀƛƴŦŀƭƭ ŘƛǎǘǊƛōǳǘƛƻƴ 

/ǳǊǊŜƴǘƭȅ ǘƘŜ ǿƻǊƭŘ ƛǎ ƎǊŜŀǘƭȅ ŀŦŦŜŎǘŜŘ ōȅ ǾŀǊƛŀǘƛƻƴ ƛƴ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ǘƘŀǘ 

ƛƴŦƭǳŜƴŎŜǘƘŜƘȅŘǊƻƭƻƎƛŎŀƭ ŎȅŎƭŜΦ !ƭǎƻ ǿƛǘƘ ǘƘŜ ƎǊƻǿƛƴƎ ǊŜŎƻƎƴƛǘƛƻƴ ƻŦ Ǝƭƻōŀƭ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŀǎ 

ǇŜǊ Lt//ǊŜǇƻǊǘ ƻŦ нлннΣ ǘƘŜ ǎǘǳŘȅ Ƙŀǎ ŀŎŎƻǳƴǘŜŘ ǘƘŜ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ ŜŦŦŜŎǘ ōȅ ƛƴŎǊŜŀǎƛƴƎ мр҈ 

ŦƻǊ ǘƘŜŘŜǎƛƎƴ ǎǘƻǊƳΦ IŜƴŎŜ ǘƘŜ Ŧƛƴŀƭ ŘŜǎƛƎƴ ǎǘƻǊƳ ŀǘ мллΣ рл ŀƴŘ нр ȅŜŀǊǎ ǿƛƭƭ ōŜ ŀŘŘŜŘ ǿƛǘƘ 

ǘƘŜǇŜǊŎŜƴǘŀƎŜ ƛƴŎǊŜŀǎŜ ƛƴ ŘƛǎŎƘŀǊƎŜ ŘǳŜ ǘƻ ǘƘƛǎ ŦŀŎǘƻǊ ŦƻǊ ǎǘǊǳŎǘǳǊŜ ǎŀŦŜǘȅΦ 

3.8.7 tǊŜƭƛƳƛƴŀǊȅ IȅŘǊƻƭƻƎƛŎŀƭ !ƴŀƭȅǎƛǎ 

&  !ǇǇǊƻŀŎƘ ƻƴ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŀƭȅǎƛǎ 

¢ƘŜ ŀƛƳ ƻŦ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ǎǳǊǾŜȅ ǿŀǎ ǘƻ ŘŜǘŜǊƳƛƴŜ ŦƭƻƻŘ ǊǳƴƻŦŦ ŀǘ ƭƻŎŀǘƛƻƴǎ ǿƘŜǊŜ ǊƛǾŜǊǎΣǎǘǊŜŀƳ 

ŀƴŘ ǾŀƭƭŜȅκŎƘŀƴƴŜƭǎ ŎǊƻǎǎ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ŦƻǊ ǘƘŜ ŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘΦ ¢ƘŜŀƴŀƭȅǎƛǎ 

ŜƴǘŀƛƭŜŘ ǘƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ŎŀǘŎƘƳŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎΣ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǊŀƛƴŦŀƭƭƛƴǘŜƴǎƛǘȅπ

ŘǳǊŀǘƛƻƴ ŦƻǊ ŀǇǇǊƻǇǊƛŀǘŜ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ŀƴŘ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ŘŜǎƛƎƴ ŦƭƻƻŘǎ ŦƻǊ ǘƘŜƛƴŘƛǾƛŘǳŀƭ 

ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎΦ ¢ƘŜ ŀǇǇǊƻŀŎƘ Ƙŀǎ ōŜŜƴ ǘƻΥ 

- 9ǎǘƛƳŀǘƛƻƴ ƻŦ ǇŜŀƪ ŦƭƻƻŘǎ ŦǊƻƳ ŎŀǘŎƘƳŜƴǘǎ ǳǇǎǘǊŜŀƳ ƻŦ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ŦƻǊ ǘƘŜ 
ŜȄǇǊŜǎǎǿŀȅǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘΤ 

- tǊƻǇƻǎŜ ƴŜǿ ƘȅŘǊŀǳƭƛŎ ǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ǿƛƭƭ ǎŀŦŜƭȅ Ǉŀǎǎ ǘƘŜ ŘŜǎƛƎƴ ǇŜŀƪ ŦƭƻƻŘǎ ŀŎǊƻǎǎ 
ǘƘŜǇǊƻǇƻǎŜŘ ŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘ ǿƛǘƘƻǳǘ ƻǾŜǊǘƻǇǇƛƴƎ ǘƘŜ ŜƳōŀƴƪƳŜƴǘΦ 

&  aŜǘƘƻŘƻƭƻƎȅ ƻƴ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŀƭȅǎƛǎ 

¢ƘŜ Ŏƻƴǎǳƭǘŀƴǘ ό¢!ύ ƭƻŎŀǘŜŘ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ƻƴ DƻƻƎƭŜ ƳŀǇ ŦƻƭƭƻǿŜŘ ōȅ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ƻŦ 

ǘƘŜǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎΩ ƴǳƳōŜǊǎ ƛƴ ǿƘƛŎƘ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ŧŀƭƭǎ ƻƴ ŀƴŘ ǘǿŜƴǘȅπƻƴŜ όнмύ 

ǘƻǇƻƎǊŀǇƘƛŎǎƘŜŜǘǎ ǿŜǊŜ ƛŘŜƴǘƛŦƛŜŘΦ ¢ƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎ ǿƘŜǊŜ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ Ŧŀƭƭǎ ƻƴ 

ŎƻǾŜǊŜŘ ǘƘŜ 
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ŜȄǘŜƴŘŜŘ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ ƻŦ ǘƘŜ ǎǘǊŜŀƳǎ ŎǊƻǎǎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ 

¢ƘŜ ŘƛƎƛǘŀƭ ŜƭŜǾŀǘƛƻƴ ƳƻŘŜƭǎΣ 59a όолƳȄолƳύ ƻŦ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ǿŜǊŜ ǇǊƻŎŜǎǎŜŘ ǿƛǘƘDL{ǎƻŦǘǿŀǊŜ 

ό!ǊŎDL{πмлΦсύ ǘƻ ǎǳǇǇƭŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎΦ ¢ƘŜ ǊŜŀǎƻƴ ŦƻǊƘŀǾƛƴƎ ǘǿƻ 

ǎƻǳǊŎŜ ƻŦ ƛƴŦƻǊƳŀǘƛƻƴ όǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘ ŀƴŘ 5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύ ǿŀǎ ǘƻƻǾŜǊŎƻƳŜ ǎƻƳŜ ƻŦ 

ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎ ǿƘƛŎƘ ŜȄƛǎǘ ƻƴ ǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎΦ {ǳŎƘ ƭƛƳƛǘŀǘƛƻƴǎ ƻƴǘƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎ ǿŜǊŜ 

ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ǿŜǊŜ ǘƻƻ ƻƭŘΣ ǊŜǎƻƭǳǘƛƻƴ ƛǎ ǘƻƻ ŎƻǳǊǎŜŀƴŘ ǎƻƳŜ ŀǊŜ ƛƴ ōƭŀŎƪ ŀƴŘ 

ǿƘƛǘŜΦ ¢ƘŜǎŜ ƭƛƳƛǘŀǘƛƻƴǎ ƳŀŘŜ ǘƘŜ ŘŜƭƛƴŜŀǘƛƻƴ ǇǊƻŎŜǎǎ ŀƴŘ ŜȄǘǊŀŎǘƛƻƴƻǘƘŜǊ ǊŜǉǳƛǊŜŘ ŎŀǘŎƘƳŜƴǘǎ 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŘƛŦŦƛŎǳƭǘΦ /ƻƳōƛƴƛƴƎ ǘƘŜǎŜ ǘǿƻ Řŀǘŀ ǎŜǘǎ ǇǊƻǾƛŘŜŘŀŎǊƻǎǎ ŎƘŜŎƪƛƴƎ ƳŜŎƘŀƴƛǎƳ 

ŀƛƳƛƴƎ ŀǘ ŀŎƘƛŜǾƛƴƎ ƎƻƻŘ ǉǳŀƭƛǘȅ ǊŜǎǳƭǘǎΦ 

Lƴ ŀŘŘƛǘƛƻƴŀƭ ǘƻ ǘƘŜ Řŀǘŀ ŀōƻǾŜΣ ǘƘŜ Ŏƻƴǎǳƭǘŀƴǘ ŎƻƳǇƭŜǘŜŘ ǊŜŎƻƴƴŀƛǎǎŀƴŎŜ ŦƛŜƭŘ ǎǳǊǾŜȅ 

ŀƴŘŎƻƭƭŜŎǘƛƻƴ ƻŦ Řŀǘŀ ǿƘƛŎƘ ƛƴŎƭǳŘŜŘ ǘƘŜ ƳŀƧƻǊ ǊƛǾŜǊǎκǎǘǊŜŀƳ ƛƴǾŜƴǘƻǊȅ ŀƴŘ ŦƛŜƭŘ 

ƻōǎŜǊǾŀǘƛƻƴǎόǘƻǇƻƎǊŀǇƘȅ ŎƻǾŜǊŀƎŜΣ ǎƻƛƭ ŀƴŘ ƭŀƴŘ ǳǎŜ ŜǘŎύ 

&  5ŜƭƛƴŜŀǘƛƻƴ ƻŦ ŎŀǘŎƘƳŜƴǘǎ ŀƴŘ ǘƘŜƛǊ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 

¢ƘŜ ƻōƧŜŎǘƛǾŜ ƻŦ ŀŘƻǇǘƛƴƎ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ŀƴŘ 59a ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύ ŀǎ 

ǇǊƛƳŀǊȅǎƻǳǊŎŜ ƻŦ Řŀǘŀ Ƙŀǎ ōŜŜƴ ǘƻ ŘŜƭƛƴŜŀǘŜ ŀƴŘ ŎƘŀǊŀŎǘŜǊƛȊŜ ǘƘŜ ŎŀǘŎƘƳŜƴǘǎ ŘǊŀƛƴƛƴƎ ŀƭƭ ǊƛǾŜǊǎΣ 

ǎǘǊŜŀƳǎŀƴŘ ŎƘŀƴƴŜƭǎ ŎǊƻǎǎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ŀƴŘ ǘƻ ŜǎǘƛƳŀǘŜ ŀǎǎƻŎƛŀǘŜŘ ŎŀǘŎƘƳŜƴǘ ǇŀǊŀƳŜǘŜǊǎΣ 

ǎǳŎƘŀǎ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀ ŀƴŘ ŎƘŀƴƴŜƭ ƭŜƴƎǘƘǎΦ .ŜŦƻǊŜ ŘŜƭƛƴŜŀǘƛƴƎ ǘƘŜ ŎŀǘŎƘƳŜƴǘǎ ŦƻǊ ŀƭƭ 

ǊƛǾŜǊǎκǎǘǊŜŀƳǎŎǊƻǎǎƛƴƎΣ ƛǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ƻǾŜǊƭŀȅ ŎƻƻǊŘƛƴŀǘŜǎ ƻŦ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜǎ ƛƴǘƻ 

ǘƻǇƻƎǊŀǇƘƛŎŀƭǎƘŜŜǘǎ ƎŜƻπǊŜŦŜǊŜƴŎŜŘ ƛƴ !ǊŎ DL{ ǎƻŦǘǿŀǊŜΦ hǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǿƘƛŎƘ ǿŜǊŜ 

ŘŜǘŜǊƳƛƴŜŘ ŦǊƻƳ ǘƘŜǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇ ŀƴŀƭȅǎƛǎ ƛƴŎƭǳŘŜŘ ǎǘǊŜŀƳ ŜƭŜǾŀǘƛƻƴ ŀǘ ǎǘŀǊǘ ŀƴŘ ŀǘ ǊƻŀŘ 

ŎǊƻǎǎƛƴƎΣ ǘƘŜǊƛǾŜǊǎκǎǘǊŜŀƳ ǎƭƻǇŜ ŀƴŘ ŎŀǘŎƘƳŜƴǘ ǎƭƻǇŜǎΦ ¢ƘŜǎŜ ǇŀǊŀƳŜǘŜǊǎΣ ǘƻƎŜǘƘŜǊ ǿƛǘƘ ƻǘƘŜǊ 

ǾŀǊƛŀōƭŜǎ ǎǳŎƘŀǎ ǊŀƛƴŦŀƭƭΣ ƭŀƴŘ ǳǎŜ ŀƴŘ ǎƻƛƭ ǇŀǊŀƳŜǘŜǊǎ ǿŜǊŜ ǳǎŜŘ ŀǎ ƛƴǇǳǘǎ Řŀǘŀ ƛƴ ǘƘŜ 

ŎƻƳǇǳǘŜǊƛȊŜŘ ŦƭƻƻŘŜǎǘƛƳŀǘƛƻƴ ƳƻŘŜƭǎ ŦƻǊ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŀƭȅǎƛǎ ŀƴŘ ŀǇǇǊƻǇǊƛŀǘŜ ŘŜǎƛƎƴ ƻŦ ǊƻŀŘ 

ƘȅŘǊŀǳƭƛŎ ŘǊŀƛƴŀƎŜǎǘǊǳŎǘǳǊŜǎΦ 

CƻǊ ŀƭƭ ǎƳŀƭƭŜǊ ǎǘǊŜŀƳǎ ŀƴŘ ǊǳƴƻŦŦ ŎǊƻǎǎƛƴƎ Ǉƻƛƴǘǎ ǿƘƛŎƘ ǿŜǊŜ ƴƻǘ ǾƛǎƛōƭŜ ƻƴ ǘƘŜ 

ǘƻǇƻƎǊŀǇƘƛŎŀƭǎƘŜŜǘ ŀƴŘ ǎŀǘŜƭƭƛǘŜ ƛƳŀƎŜǎ ό59aύΣ ŀ ŘƛŦŦŜǊŜƴǘ ƳŜǘƘƻŘ ǿŀǎ ǳǎŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜƳΦ 

¢ƘǊƻǳƎƘŦƛŜƭŘǊŜŎƻƴƴŀƛǎǎŀƴŎŜ ǎƛȊŜǎ ƻŦ ŎǊƻǎǎƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ǿŜǊŜ ǇǊƻǇƻǎŜŘ ŀŎŎƻǊŘƛƴƎ ǘƻ aƻ² 

ǎǘŀƴŘŀǊŘ ŀǎ ǿŜƭƭŀǎ ŜƴƎƛƴŜŜǊƛƴƎ ƧǳŘƎŜƳŜƴǘΦ 

¢ƘŜ ŘŜƭƛƴŜŀǘƛƻƴ ǇǊƻŎŜǎǎ ǿŀǎ ōŀǎŜŘ ƻƴ ǘǿƻ ŀǇǇǊƻŀŎƘŜǎ ŀǎ ŘŜǎŎǊƛōŜŘ ōŜƭƻǿΥ 

· 5ŜƭƛƴŜŀǘƛƻƴ ¦ǎƛƴƎ tŀǇŜǊ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ aŀǇǎ 

¢ƘŜ ǘŀǎƪ ƛƴ ǇǊƻŎŜǎǎƛƴƎ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ ǿŀǎ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ǊƻŀŘ ǿƛǘƘƛƴ ǘƘŜ ƳŀǇǎΦ 

LǘǿŀǎŦƻƭƭƻǿŜŘ ōȅ ŜƭŜŎǘǊƻƴƛŎ ŘŜƭƛƴŜŀǘƛƴƎ ƻŦ ŎŀǘŎƘƳŜƴǘǎ ŦƻǊ ŀƭƭ ƻŦ ǘƘŜ ǊƛǾŜǊǎ ŀƴŘ 

ǎǘǊŜŀƳǎκǾŀƭƭŜȅǎŎǊƻǎǎƛƴƎ ǘƘŜ ǊƻŀŘ ǳǎƛƴƎ ǘƘŜ 59aΦ !ŦǘŜǊ ŘŜƭƛƴŜŀǘƛƻƴΣ ǎŜƭŜŎǘŜŘ ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ 

ŘŜƭƛƴŜŀǘŜŘŎŀǘŎƘƳŜƴǘ ǿŜǊŜ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ŀ ŘƛƎƛǘŀƭ tƭŀƴƛƳŜǘŜǊ όt[!/ha YtπфлbύΣ ŦƻǊ 

ŎƻƴŦƛǊƳŀǘƛƻƴ ƻŦǘƘŜ ŀŎŎǳǊŀŎȅ ƻŦ ǘƘŜ ƳŜǘƘƻŘΦ hǘƘŜǊ ǇŀǊŀƳŜǘŜǊǎ ǎǳŎƘ ŀǎ ŎƘŀƴƴŜƭ ƭŜƴƎǘƘ ǿŜǊŜ 

ŜƭŜŎǘǊƻƴƛŎŀƭƭȅŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǘŀōƭŜ ƻŦ ǘƘŜ !ǊŎDL{ ǎƻŦǘǿŀǊŜ ŦƻǊ ŜŀŎƘ ƻŦ ǘƘŜ 

ŎŀǘŎƘƳŜƴǘŘŜƭƛƴŜŀǘŜŘΦ ¢ƘŜ ŎŀǘŎƘƳŜƴǘ ŘŜƭƛƴŜŀǘƛƻƴ ǳǎƛƴƎ 59a ŀƴŘ ƻǊ [ŀƴŘǎŀǘ ƛǎ ŀǎ ŘƛǎŎǳǎǎŜŘ ƛƴ 

ǘƘŜ ƴŜȄǘǎǳō ǎŜŎǘƛƻƴΦ 

· 5ŜƭƛƴŜŀǘƛƻƴ ¦ǎƛƴƎ 59a ŀƴŘ !ǊŎDL{ {ƻŦǘǿŀǊŜ 

¢ƘŜ 5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭ ό59aύκ5ƛƎƛǘŀƭ ¢ŜǊǊŀƛƴ aƻŘŜƭ ό5¢aύ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǿŀǎ 

ǇǳǊŎƘŀǎŜŘŀƴŘ ƻǊ ǊŜǘǊƛŜǾŜŘ ŦǊƻƳ ǘƘŜ /ƻƴǎǳƭǘŀƴǘΩǎ DL{ ŘŀǘŀōŀǎŜΦ  
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59a ǇǊƻŎŜǎǎƛƴƎ ƛƴ !ǊŎDL{ ƛƴǾƻƭǾŜŘ ŜȄǘǊŀŎǘƛƴƎ ǘƛƭŜǎ ŎƻǾŜǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ όǎŀƳŜ ŜȄǘŜƴǘ 

ŀǎǎŜƭŜŎǘŜŘ ǎƘŜŜǘǎ ƻŦ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎύ ŀƴŘ ǊŜπǇǊƻƧŜŎǘƛƴƎ ǘƘŜ Řŀǘŀ ǎŜǘǎ ǘƻ ¦¢a 

ŎƻƻǊŘƛƴŀǘŜǎȅǎǘŜƳ ό!ǊŎ мфсл ¦¢a от{ ŘŀǘǳƳύΦ hǘƘŜǊ ǇǊƻŎŜǎǎŜǎ ƛƴŎƭǳŘŜŘΥ 

- /ǊŜŀǘƛƴƎ ŎƻƴǘƻǳǊǎ ŦǊƻƳ ǘƘŜ 59a ƳŀǇ ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύ ƻŦ ǘƘŜ tǊƻƧŜŎǘ wƻŀŘ 

- {ŎŀƴƴƛƴƎ ŀƴŘ ƎŜƻπǊŜŦŜǊŜƴŎƛƴƎ ǇŀǇŜǊ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎ 

- hǾŜǊƭŀȅƛƴƎ ŎƻƴǘƻǳǊŜŘ 59a ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύ ŀƴŘ ǘƘŜ ƎŜƻπǊŜŦŜǊŜƴŎŜŘ 
ǘƻǇƻƎǊŀǇƘƛŎŀƭƳŀǇǎ ǘƻ ŜǎǘŀōƭƛǎƘ Ŧƛǘ ōŜǘǿŜŜƴ ǘƘŜ ǘǿƻ Řŀǘŀ ǎŜǘǎΦ 

- 5ƛƎƛǘƛȊƛƴƎ ǘƘŜ /ƘŀƭƛƴȊŜ π aƻǊƻƎƻǊƻ ŜȄǇǊŜǎǎǿŀȅ ŀƴŘ ǎǳǇŜǊƛƳǇƻǎƛƴƎ ǘƻ ōƻǘƘ 
ǘƻǇƻƎǊŀǇƘƛŎŀƭƳŀǇ ŀƴŘ ǘƘŜ 59a ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύΦ 

- DŜƴŜǊŀǘƛƴƎ ŀ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ ¢Ƙƛǎ ǇǊƻŎŜǎǎ ƛƴǾƻƭǾŜŘ ŦƛƭƭƛƴƎ ǎƛƴƪǎ ƛƴ 
ǘƘŜ59a ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύΣ ŎǊŜŀǘƛƴƎ ŀ Cƭƻǿ ŘƛǊŜŎǘƛƻƴ ŀƴŘ Cƭƻǿ ŀŎŎǳƳǳƭŀǘƛƻƴ ǊŀǎǘŜǊǎ 
ŀƴŘŘŜŦƛƴƛƴƎ ǘƘŜ ƳƛƴƛƳǳƳ όǘƘǊŜǎƘƻƭŘύ ŘǊŀƛƴŀƎŜ ŀǊŜŀΦ 

- /ƻƳǇŀǊƛƴƎ ǘƘŜ ƎŜƴŜǊŀǘŜŘ ŘǊŀƛƴŀƎŜ ƴŜǘǿƻǊƪ ŀƴŘ ǘƘŜ ǊƛǾŜǊ ƴŜǘǿƻǊƪ όŀǾŀƛƭŀōƭŜ ǿƛǘƘƛƴ 
ǘƘŜŎƻƴǎǳƭǘŀƴǘ DL{ ŘŀǘŀōŀǎŜύ ƛƴ ƻǊŘŜǊ ǘƻ ŎƻƴŦƛǊƳκǾŜǊƛŦȅ ǊŜƭƛŀōƛƭƛǘȅ ƻŦ ǘƘŜ 59a ό5ƛƎƛǘŀƭ 
9ƭŜǾŀǘƛƻƴaƻŘŜƭύΦ 

- LŘŜƴǘƛŦȅ ŀƭƭ ǘƘŜ ŘǊŀƛƴǎ ŎǊƻǎǎƛƴƎ ǘƘŜ ǊƻŀŘ ŀƴŘ ŘŜƭƛƴŜŀǘŜ ǘƘŜƛǊ ŎŀǘŎƘƳŜƴǘǎΣ ŎƻƴǎƛŘŜǊƛƴƎ 
ǘƘŜƛƴǘŜǊǎŜŎǘƛƻƴ ōŜǘǿŜŜƴ ǘƘŜ ŎƘŀƴƴŜƭ ƻŦ ƛƴǘŜǊŜǎǘ ŀƴŘ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ŀǎ ǘƘŜ ŎŀǘŎƘƳŜƴǘ 
ƻǳǘƭŜǘΦ 

- /ŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ŀǊŜŀǎ ŦƻǊ ŘŜƭƛƴŜŀǘŜŘ ŎŀǘŎƘƳŜƴǘǎ ŀƴŘ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ƭƻƴƎŜǎǘ ŎƘŀƴƴŜƭǎ 
ŀƴŘŎƻƳǇŀǊŜŘ ǘƘŜƳ ǿƛǘƘ ǘƘƻǎŜ ŎŀƭŎǳƭŀǘŜŘ ŦǊƻƳ ǇŀǇŜǊ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ƳŀǇǎΣ ǇǊƛƻǊ ǘƻ ǳǎƛƴƎ 
ǘƘŜŘŜǊƛǾŜŘ ǇŀǊŀƳŜǘŜǊǎ ƛƴǘƻ ŀǇǇǊƻǇǊƛŀǘŜ ƳƻŘŜƭǎ ŦƻǊ ŘƛǎŎƘŀǊƎŜ ŜǎǘƛƳŀǘƛƻƴΦ 

- 9ǎǘƛƳŀǘƛƴƎ ŀƭƭ ƻǘƘŜǊ ǊŜǉǳƛǊŜŘ ǘƻǇƻƎǊŀǇƘƛŎŀƭ ǇŀǊŀƳŜǘŜǊǎ όǎƭƻǇŜΣ ŜƭŜǾŀǘƛƻƴ ŀǘ ǎǘŀǊǘκ ŜȄƛǘ 
ƻŦŎƘŀƴƴŜƭǎκǊƛǾŜǊǎύΦ 

ғCƛƎǳǊŜ оπмтΥ 5ŜƭƛƴŜŀǘŜŘ ŎŀǘŎƘƳŜƴǘǎ ƻǾŜǊƭŀƛŘ ƻƴ ¢ƻǇƻƎǊŀǇƘƛŎŀƭ Ҕ 
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· /ƘŜŎƪƛƴƎ ŀƴŘ ŎƻƳǇŀǊƛƴƎ ǊŜǎǳƭǘǎ ŦǊƻƳ ¢ƻǇƻƎǊŀǇƘƛŎ ǎƘŜŜǘǎ ŀƴŘ 59aκ!ǊŎDL{ 

!ǊŜŀǎ ƻŦ ǘƘŜ ǎǳō ŎŀǘŎƘƳŜƴǘǎ ŀƴŘ ƻǘƘŜǊ Ƴŀƴȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻōǘŀƛƴŜŘ ŦǊƻƳ !ǊŎDL{ 

ŘŜƭƛƴŜŀǘƛƻƴǿŜǊŜ ǘƘŜƴ ŎƻƳǇŀǊŜŘ ŀƴŘ ŎƻƴŦƛǊƳŜŘ ŦƻǊ ŀŎŎǳǊŀŎȅ ǿƛǘƘ ǘƘŜ ŦŜǿ ǎŜƭŜŎǘŜŘ 

ŎŀǘŎƘƳŜƴǘŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŘŜƭƛƴŜŀǘŜŘ ŀƴŘ ƳŜŀǎǳǊŜŘ ǳǎƛƴƎ ŀ ŘƛƎƛǘŀƭ tƭŀƴƛƳŜǘŜǊ όt[!/ha флύΦ 

¢ƘŜ ŀǎǎŜǎǎƳŜƴǘ ŦƻǊ ŀŎŎǳǊŀŎȅ ƛƴŘƛŎŀǘŜŘ ǘƘŀǘ ǘƘŜ ŘŜƭƛƴŜŀǘƛƻƴ ƭƛƴŜǎ ŦǊƻƳ ǘƘŜ ǘǿƻ 

ƳŜǘƘƻŘǎǎƘƻǿŜŘ ŀ ǇŜǊŦŜŎǘ ŦƛǘΣ ŀƴŘ ŦǊƻƳ ǘƘƛǎ ǊŜǎǳƭǘ ǘƘŜ ǎǳō ŎŀǘŎƘƳŜƴǘ ǿŜǊŜ ŎƻƴŦƛǊƳŜŘ ǘƻ ōŜ 

ǘǊǳƭȅǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻŦ ǘƘŜ ǎƛǘǳŀǘƛƻƴ ŀƴŘ ƘŜƴŎŜ ǳǎŜŘ ŦƻǊ ŜȄǘǊŀŎǘƛƻƴ ƻŦ ǾŀǊƛƻǳǎ ǇŀǊŀƳŜǘŜǊǎ 

ǊŜǉǳƛǊŜŘŦƻǊ ŘƛǎŎƘŀǊƎŜ ŜǎǘƛƳŀǘƛƻƴΦ 

&  CƭƻƻŘ ŜǎǘƛƳŀǘƛƻƴ ƳŜǘƘƻŘǎκƳƻŘŜƭ 

¦ƴŘŜǊǎǘŀƴŘƛƴƎ ǘƘŜ ǎƛȊŜ ƻŦ ǘƘŜ ŎŀǘŎƘƳŜƴǘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ƛƳǇƻǊǘŀƴǘ ŦŀŎǘƻǊǎ ƛƴ ƘȅŘǊƻƭƻƎƛŎŀƭ 

ŀƴŀƭȅǎƛǎΦ/ŀǘŎƘƳŜƴǘ ǎƛȊŜ ƛǎ ǳǎŜŘ ŀǎ ŀ ŘŜŎƛǎƛǾŜ ŦŀŎǘƻǊ ƻƴ ǿƘƛŎƘ ƻŦ ƘȅŘǊƻƭƻƎƛŎŀƭ ŦƭƻƻŘ ƳƻŘŜƭ ǎƘƻǳƭŘ 

ōŜ ǳǎŜŘǘƻ ŜǎǘƛƳŀǘŜ ǘƘŜ ŘŜǎƛƎƴ ŘƛǎŎƘŀǊƎŜ ƻŦ ŀ ƎƛǾŜƴ ŎŀǘŎƘƳŜƴǘΦ  

&  !ǇǇǊƻǇǊƛŀǘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ aƻŘŜƭ ŦƻǊ ŜǎǘƛƳŀǘƛƻƴ ƻŦ 5ƛǎŎƘŀǊƎŜ 

{ŜǾŜǊŀƭ ƴǳƳōŜǊǎ ƻŦ ƳƻŘŜƭǎ όƘȅŘǊƻƭƻƎƛŎŀƭ ƳƻŘŜƭǎύ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŀƴŀƭȅȊŜ ŘƛǎŎƘŀǊƎŜ ŦǊƻƳ ǳƴπ

ƎŀǳƎŜŘ ŎƘŀƴƴŜƭǎ ŀƴŘ ǘƘŜ ŦƭƻƻŘ Ŧƭƻǿ ŦǊŜǉǳŜƴŎƛŜǎ ŦǊƻƳ ƎŀǳƎŜŘ ŎƘŀƴƴŜƭǎΦ IƻǿŜǾŜǊΣ ǘƘŜŀǇǇƭƛŎŀōƛƭƛǘȅ 

ƻŦ ǘƘŜǎŜ ƳƻŘŜƭǎ ǳƴŘŜǊ ŘƛŦŦŜǊŜƴǘ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎ ǿƻǳƭŘ ŘŜǇŜƴŘ ƻƴ ǾŀǊƛƻǳǎŦŀŎǘƻǊǎΦ 

¢ƘŜ ŘŜŎƛǎƛǾŜ ŦŀŎǘƻǊ ƻŦ ǿƘƛŎƘ ǘȅǇŜ ƻŦ ƘȅŘǊƻƭƻƎƛŎŀƭ ŦƭƻƻŘ ƳƻŘŜƭ ǘƻ ōŜ ŀŘƻǇǘŜŘ ƛƴ ŜǎǘƛƳŀǘƛƻƴ 

ƻŦŘŜǎƛƎƴκǇŜŀƪ ŘƛǎŎƘŀǊƎŜ ŀǘ ŀ ǎǘǊŜŀƳǎκǊƛǾŜǊǎ ƭƻŎŀǘƛƻƴ ƻƴ ǇǊƻƧŜŎǘ ǊƻŀŘ Ƙŀǎ 

ōŜŜƴŎŀǘŎƘƳŜƴǘκǿŀǘŜǊǎƘŜŘ ǎƛȊŜΦ {ƻƳŜ ŎŀǘŎƘƳŜƴǘǎ ƻŦ ǘƘŜ ǊƛǾŜǊǎκǎǘǊŜŀƳǎ ŎǊƻǎǎƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘ 

ǊƻŀŘǿŜǊŜ ƭŜǎǎ ǘƘŀƴ мƪƳн ǿƘƛƭŜ Ƴƻǎǘ ƻŦ ŎŀǘŎƘƳŜƴǘΩǎ ŀǊŜŀǎ ǿŜǊŜ ōŜǘǿŜŜƴ мƪƳн ŀƴŘ нллƪƳн ŀƴŘ 

ŦŜǿƎǊŜŀǘŜǊ ǘƘŀƴ нлл ƪƳнΦ {ǳŎƘ ǾŀǊƛŀǘƛƻƴǎ ƻŦ ŎŀǘŎƘƳŜƴǘ ǎƛȊŜǎ ǎǳƎƎŜǎǘŜŘ ǘƘŀǘ ƳƻǊŜ ǘƘŀƴ 

ƻƴŜƘȅŘǊƻƭƻƎƛŎŀƭ ƳƻŘŜƭ ƘŀǾŜ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ŦƭƻƻŘǎκŘƛǎŎƘŀǊƎŜǎ ƻŦ 

ǊƛǾŜǊǎκǎǘǊŜŀƳŎǊƻǎǎƛƴƎǎΦ Lƴ ǊŜǎǇƻƴǎŜ ǘƻ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ǎƛȊŜǎ ƻŦ ŎŀǘŎƘƳŜƴǘ ŀǊŜŀǎ ƳŜŀǎǳǊŜŘΣ ŦƻǳǊ 

ƳŜǘƘƻŘǎ ǿŜǊŜŀǇǇƭƛŜŘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ŘŜǎƛƎƴ ŦƭƻƻŘǎκŘƛǎŎƘŀǊƎŜǎ ƻŦ ǊƛǾŜǊǎκǎǘǊŜŀƳ ŎǊƻǎǎƛƴƎΦ 

¢ƘŜ ƳƻŘŜƭǎ ǿƘƛŎƘ ǿŜǊŜ ǳǎŜŘ ƛƴ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǎǘǳŘȅ ǊƻŀŘ όǇǊƻǇƻǎŜŘ /ƘŀƭƛƴȊŜπ
aƻǊƻƎƻǊƻ ŜȄǇǊŜǎǎǿŀȅ ǎǘŀƴŘŀǊŘ ǘƻƭƭ ǊƻŀŘύ ŎǊƻǎǎƛƴƎǎ ƛƴŎƭǳŘŜΥ 

- wŀǘƛƻƴŀƭ ƳŜǘƘƻŘΥ ¢Ƙƛǎ ǘȅǇŜ ƻŦ ŦƭƻƻŘ ƳƻŘŜƭ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ Ŧƭƻǿ ŦƻǊ ǘƘŜ ǎǘǊŜŀƳǎ ǿƛǘƘ 
ŀƴŀǊŜŀ ƭŜǎǎ ǘƘŀƴ мƪƳн όŀǇǇŜƴŘƛȄ п IȅŘǊƻƭƻƎƛŎŀƭ ǎǳǊǾŜȅ ŀƴŘ ŀƴŀƭȅǎƛǎ ǊŜǇƻǊǘύ 

- ¢ƘŜ ¢ww[ 9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭ ό¢ww[π9!Caύ ǿƘƛŎƘ Ŏŀƴ ŜǎǘƛƳŀǘŜ ǇŜŀƪ Ŧƭƻǿǎ 
ŦƻǊŎŀǘŎƘƳŜƴǘǎ ƘŀǾƛƴƎ ŀǊŜŀǎ ōŜǘǿŜŜƴ мƪƳн ŀƴŘ нллƪƳнΦό!ǇǇŜƴŘƛȄ п ƻŦ IȅŘǊƻƭƻƎƛŎŀƭ 
ǎǳǊǾŜȅŀƴŘ ŀƴŀƭȅǎƛǎ ǊŜǇƻǊǘύ 

- {ǘŀǘƛǎǘƛŎŀƭ !ƴŀƭȅǎƛǎ ό{ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜ ώ{/{ϐ aŜǘƘƻŘύΥ ¢ƘŜ ǘŜŎƘƴƛǉǳŜ ǿƘƛŎƘ 
ǇǊƻǾƛŘŜŘǘƘŜ ŜƳǇƛǊƛŎŀƭ Ŝǉǳŀǘƛƻƴ ŦƻǊ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ŘƛǎŎƘŀǊƎŜǎ 
ƎŜƴŜǊŀǘŜŘ ōȅǳƴπƎŀǳƎŜŘ ŎŀǘŎƘƳŜƴǘǎ ƻŦ ŀǊŜŀ ƎǊŜŀǘŜǊ ǘƘŀƴ нлл ƪƳнΦ 

- ¢ƘŜ DǳƳōŜƭκ9ȄǘǊŜƳŜ ±ŀƭǳŜ ŘƛǎǘǊƛōǳǘƛƻƴ ό¢ȅǇŜ LύΥ ¢ƘŜ ǘŜŎƘƴƛǉǳŜ ǳǘƛƭƛȊŜŘ ƛƴ ŜǎǘŀōƭƛǎƘƛƴƎ 
ǘƘŜwŜƎƛƻƴŀƭ CƭƻƻŘ CǊŜǉǳŜƴŎȅ CŀŎǘƻǊǎ ŀƴŘ ǘƘŜ CƭƻƻŘ ŦǊŜǉǳŜƴŎȅ ƻŦ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ǳǇ ǘƻ млл 
ȅŜŀǊǎŀǘ ǘƘŜ ōǊƛŘƎŜ ŎǊƻǎǎƛƴƎǎΦ 

&  9ǎǘƛƳŀǘƛƻƴ ƻŦ 5ŜǎƛƎƴ CƭƻƻŘκtŜŀƪ 5ƛǎŎƘŀǊƎŜ ŦƻǊ 5ǊŀƛƴŀƎŜ {ǘǊǳŎǘǳǊŜǎ 

tǊƛƳŀǊȅ ŎƻƴŎŜǊƴ ƛƴ ŜǎǘƛƳŀǘƛƴƎ ǇŜŀƪ ŘŜǎƛƎƴ ŦƭƻƻŘǎ ǘƘŀǘ ŎǊƻǎǎ ŀ ǇǊƻƧŜŎǘ ǊƻŀŘ ǊŜǎǘ ƻƴ ǘƘŜ ŀŎŎǳǊŀŎȅƻŦ 

ǘƘŜǎŜ ŜǎǘƛƳŀǘŜǎ ōŜŎŀǳǎŜ ǘƘŜȅ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎƛȊŜǎ ƻŦ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǘƻ ōŜ ŎƻƴǎǘǊǳŎǘŜŘŀƴŘ 

ǘƘŜǊŜŦƻǊŜ ǘƘŜ ŀǎǎƻŎƛŀǘŜŘ ŎƻǎǘǎΦ 
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The design floods were established by selecting the appropriate combination of rainfall andrunoff 
characteristics that can reasonably be expected to occur. This was calculated inconsideration of a selected 
design return period. The design criterions were usually themaximum flow carried by the drainage structure 
with no flooding at all during the design return period. 
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3.8.8 CƭƻƻŘ [ŜǾŜƭ ŜǎǘƛƳŀǘƛƻƴ 

¢ƘŜ ŦƭƻƻŘ ƭŜǾŜƭ ǊŜŦŜǊǎ ǘƻ ǘƘŜ ƳŀȄƛƳǳƳ ǇƻǎǎƛōƭŜ ƭŜǾŜƭ ǿƘƛŎƘ ǘƘŜ ǎǘƻǊƳ ǿŀǘŜǊ Ŏŀƴ ǊŀƛǎŜ ƻƴ ǘƘŜƎǊƻǳƴŘ 

ŀǘ ŀ ǎǇŜŎƛŦƛŎ ƭƻŎŀǘƛƻƴΦ !ǘ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ǘƘŜ ŦƭƻƻŘ ƭŜǾŜƭǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ōȅ ǘƘŜ ǳǎŜ ƻŦǇǊƻŦƛƭŜ 

ǿƘƛŎƘ ǿŀǎ ŘŜǾŜƭƻǇŜŘ ŦǊƻƳ ǘƘŜ 59a ό5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ aƻŘŜƭύΦ ¢ƘŜ 59a ƎƛǾŜǎ ŜƴƻǳƎƘLƴŦƻǊƳŀǘƛƻƴ 

ƻƴ ǘƘŜ ǎƘŀǇŜ ƻŦ ǘƘŜ ƎǊƻǳƴŘ ŀƴŘ ǘŜǊǊŀƛƴ ƛǘǎŜƭŦΣ ǘƘŜǊŜŦƻǊŜΣ ƛǘ ǿŀǎ ŀ ƎƻƻŘ ōŜƴŎƘƳŀǊƪ ƻƴǘƘŜ ŜǎǘƛƳŀǘƛƻƴ 

ƻŦ ǘƘŜ ŦƭƻƻŘ ƭŜǾŜƭ ƛƴ ǘƘŜ ŦƭƻƻŘ Ǉƭŀƛƴǎ ŀǊŜŀ ŀƴŘ ǎǿŀƳǇǎ ǘƻ ŎƻƴǘǊƻƭ ŦƭƻƻŘ ǇǊƻōƭŜƳ ƻƴǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ 

! ǇƘȅǎƛŎŀƭ ƻōǎŜǊǾŀǘƛƻƴ ƻƴ ōƛƎ ǘǊŜŜǎ ŀƴŘ ƻǘƘŜǊ ŦŜŀǘǳǊŜǎ ǿŜǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ǘƘŜŦƛƴŀƭ ŎƻƴŦƛǊƳŀǘƛƻƴ 

ƻŦ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ŦƭƻƻŘ ƭŜǾŜƭ ŜǎǘƛƳŀǘŜŘ ŦǊƻƳ 59aΦ 

3.8.9 !ƴŀƭȅǎƛǎ ƻŦ wŜǎǳƭǘǎ ŀƴŘ wŜŎƻƳƳŜƴŘŜŘ wŜǘǳǊƴ tŜǊƛƻŘ 

¢ƘŜ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ǊŜŎƻƳƳŜƴŘŜŘ ƛǎ млл ȅŜŀǊǎ ŦƻǊ ōǊƛŘƎŜǎΣ рл ȅŜŀǊǎ ŦƻǊ ōƻȄ ŎǳƭǾŜǊǘǎ ŀƴŘ 

нрȅŜŀǊǎ ŦƻǊ ǇƛǇŜ ŎǳƭǾŜǊǘǎ ŀƴŘ ƻǘƘŜǊ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎΦ ! ƧǳǎǘƛŦƛŎŀǘƛƻƴ ŦƻǊ ǘƘƛǎ ŎƘƻƛŎŜ ƛǎ 

ŀǎŜȄǇƭŀƛƴŜŘ ōŜƭƭƻǿ ƘŀǾƛƴƎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦŀŎǘǎΥ π 

¢ƘŜ ǊŜƭƛŀōƭŜ ƳŜǘƘƻŘ ƻŦ ŜǎǘƛƳŀǘƛƴƎ ǘƘŜ ŘŜǎƛƎƴ ŘƛǎŎƘŀǊƎŜ ǿƻǳƭŘ ōŜ ǘƻ ŎƻƴǎƛŘŜǊ 

ǘƘŜŀŎǘǳŀƭƻōǎŜǊǾŀǘƛƻƴǎ ŀǘ ǘƘŜ ǎƛǘŜ ό¢w[ hwb фύΦ IƻǿŜǾŜǊΣ ŘǳŜ ǘƻ ǇŀǳŎƛǘȅ ƻŦ ǘƘŜ ǊŜƭŜǾŀƴǘ ŀƴŘ 

ǊŜǉǳƛǊŜŘŘŀǘŀΣ ƻƴŜ ǿƻǳƭŘ ƴŜŜŘ ǘƻ ǳǎŜ ǎǘŀǘƛǎǘƛŎŀƭ ǇǊƻōŀōƛƭƛǘȅ ŀƴŘκƻǊ ƻǘƘŜǊ ŀǇǇƭƛŎŀōƭŜ ƳŜǘƘƻŘǎ 

ǘƻ ŀǊǊƛǾŜŀǘ ǘƘŜ ŘŜǎƛƎƴ ŦƭƻƻŘ ŦƻǊ ŀ ƎƛǾŜƴ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ƪŜŜǇƛƴƎ ƛƴ ƳƛƴŘ ǘƘŀǘΥ π 

- ¢ƘŜ ƭƻƴƎŜǊ ǘƘŜ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ǘƘŜ ƘƛƎƘŜǊ ǿƛƭƭ ōŜ ǘƘŜ ŘƛǎŎƘŀǊƎŜΦ ¢ŀƪƛƴƎ ǘƘŜ ŜŎƻƴƻƳƛŎǇƻƛƴǘ 
ƻŦ ǾƛŜǿΣ ƻƴŜ Ŏŀƴƴƻǘ Ǉƭŀȅ ǘƻƻ ǎŀŦŜ ŀǎ ǘƘŜ Ŏƻǎǘ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǘƻ ōŜ ōǳƛƭǘǿƛƭƭƛƴŎǊŜŀǎŜ ǿƛǘƘ 
ŀƴ ƛƴŎǊŜŀǎŜŘ ŘŜǎƛƎƴ ŦƭƻƻŘ ŘƛǎŎƘŀǊƎŜΤ 

- ¢ƘŜ ŎƘŀƴŎŜǎ ƻŦ ƻŎŎǳǊǊŜƴŎŜ ŀƴŘ ƴƻƴπƻŎŎǳǊǊŜƴŎŜ ƻŦ ǎǳŎƘ ŦƭƻƻŘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ƻŦ 
нрΣрлŀƴŘ млл ȅŜŀǊǎ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ŀǊŜ ŀƭǊŜŀŘȅ ŜȄǘǊŀ ƻǊŘƛƴŀǊȅ ŦƭƻƻŘ ŦƻǊ ǎǳŎƘ ǘȅǇŜ ƻŦ 
ǎǘǊǳŎǘǳǊŜǎǎƛƴŎŜ ŀƴȅ ŦƭƻƻŘ ŜΦƎΦ мллл ȅŜŀǊǎ ŦƭƻƻŘ ŎƻǳƭŘ ƻŎŎǳǊ ƛƴ ǘƘŜ нрΣ рл ƻǊ млл ȅŜŀǊǎ 
ǇŜǊƛƻŘ ƻǾŜǊǿƘƛŎƘ ǊŜŎƻǊŘǎ ŀǊŜ ŀǾŀƛƭŀōƭŜΤ 

- bƻǊƳŀƭƭȅΣ ƛǘ ƛǎ ǘƘŜ ǿƛŘŜƭȅ ǳǎŜŘ ǇǊŀŎǘƛŎŜ όŜȄǇŜǊƛŜƴŎŜΣ ŜŎƻƴƻƳƛŎ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ŀƴŘ 
άǎƻǳƴŘέ ŜƴƎƛƴŜŜǊƛƴƎ ǇǊŀŎǘƛŎŜύ ǘƻ ŘŜǎƛƎƴ ŦƻǊ ŀ ŦǊŜǉǳŜƴŎȅ ƻŦ ƻƴŎŜ ƛƴ рл ȅŜŀǊǎ ŦƻǊ ƳƛƴƻǊ 
ōǊƛŘƎŜǎǿƛǘƘ ǘƘŜ ǘƻǘŀƭ ǎǇŀƴǎ ƻŦ ƭŜǎǎ ǘƘŀƴ слƳ ŀƴŘ ŦƻǊ млл ȅŜŀǊǎ ŦƻǊ ŀƭƭ ƳŀƧƻǊ ōǊƛŘƎŜǎ 
όǘƻǘŀƭ ƭŜƴƎǘƘ Ҕ слƳύ ǿƘƛƭŜ нрπ ŀƴŘ рлπȅŜŀǊ ŦƭƻƻŘǎ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ŀŘŜǉǳŀǘŜ ŦƻǊ ǇƛǇŜ ŀƴŘ 
ōƻȄ ŎǳƭǾŜǊǘǎǊŜǎǇŜŎǘƛǾŜƭȅΦ 

IŀǾƛƴƎ ŎƻƴǎƛŘŜǊŜŘ ǘƘŜ ǊŀǘƛƻƴŀƭŜ ŦƻǊ ǊŜǘǳǊƴ ǇŜǊƛƻŘ ŎƻƴǎƛŘŜǊŜŘ ŀōƻǾŜΣ ƛǘ ƛǎ ƘŜǊŜōȅ 

ŎƻƴǎƛŘŜǊŜŘōƻǘƘ ǎŀŦŜ ŀƴŘ ŎƻǎǘπŜŦŦŜŎǘƛǾŜ ŘŜǎƛƎƴ ŦƻǊ ǎǳŎƘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ǘƻ ōŜ ǳǎŜŘ ŦƻǊ ǎǳŎƘ ǘȅǇŜ 

ƻŦǎǘǊǳŎǘǳǊŜǎΦ Lǘ ƛǎ ŦǳǊǘƘŜǊ ōǊƻǳƎƘǘ ƻǳǘ ǘƘŀǘΣ ǘƘŜ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ǇǊƻōƭŜƳǎ ŘŜŦƛƴƛƴƎ ǘƘŜ ŦƭƻƻŘ 

ǊŜǘǳǊƴǇŜǊƛƻŘ ƛǎ ǎǳŎƘ ǘƘŀǘ ǘƘŜǊŜ Ŏŀƴ ōŜ ƴƻ ƎǳŀǊŀƴǘŜŜ ǘƘŀǘ ƛƴ ŎŀǎŜ ŀ ōǊƛŘƎŜ ƛǎ ŘŜǎƛƎƴŜŘ ŦƻǊ ŀƴ 

ŜǎǘƛƳŀǘŜŘмлллπȅŜŀǊ ǊŜǘǳǊƴ ǇŜǊƛƻŘΣ ŦƻǊ ŜȄŀƳǇƭŜΣ ǘƘŜ ŘŜǎƛƎƴ ŘƛǎŎƘŀǊƎŜ ǿƻǳƭŘ ƴƻǘ ōŜ ŜȄŎŜŜŘŜŘ 

ƛƴ ǘƘŜ ŦƛǊǎǘȅŜŀǊ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜΩǎ ƭƛŦŜ ǘƛƳŜ όάIȅŘǊŀǳƭƛŎ CŀŎǘƻǊǎ ƛƴ .ǊƛŘƎŜ 5ŜǎƛƎƴέ ōȅ wΦ±Φ CŀǊǊŀŘŀȅΣ 

DΦaŀǳƴǎŜƭƭ ϧ tŀǊǘƴŜǊǎΣ CΦDΦ /ƘŀǊƭǘƻƴΣ IȅŘǊŀǳƭƛŎ wŜǎŜŀǊŎƘ {ǘŀǘƛƻƴ [ǘŘΣ hȄŦƻǊŘǎƘƛǊŜΣ ¦ΦYΣ 

мфуоύΦLǘ ƛǎΣ ǘƘŜǊŜŦƻǊŜΣ ŀ ƴƻǊƳŀƭ ǇǊŀŎǘƛŎŜ ǘƻ ŀŘƻǇǘ ǎǳŎƘ ǊŜǘǳǊƴ ǇŜǊƛƻŘǎ ŀǎ ŜȄǇƭŀƛƴŜŘ ŀōƻǾŜΦ 

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
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оΦуΦмлΦ tǊŜƭƛƳƛƴŀǊȅ IȅŘǊŀǳƭƛŎ 5ŜǎƛƎƴ 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘŜ ƘȅŘǊŀǳƭƛŎ ŘŜǎƛƎƴ ƛǎ ǘƻ ŜƴǎǳǊŜ ǎǘǊǳŎǘǳǊŜǎ ŀǊŜ ƻŦ ǎǳŦŦƛŎƛŜƴǘ ǎƛȊŜ ǘƘŀǘ 

ƴŀǘǳǊŀƭŦƭƻƻŘƛƴƎ ƛǎ ƴƻǘ ǿƻǊǎŜƴŜŘ ŀƴŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǎǘǊǳŎǘǳǊŜǎ Ŏŀƴ ǿƛǘƘǎǘŀƴŘ ǘƘŜ ŘŜǎƛƎƴ ŦƭƻƻŘ 

ŀƴŘǊŜƳŀƛƴ ǘǊŀǾŜǊǎŀōƭŜΦ 

&  5ŜǎƛƎƴ ƻŦ /ǳƭǾŜǊǘǎ 

¢ƘŜ ŘŜǎƛƎƴ ŦƭƻƻŘκǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎ ŜǎǘƛƳŀǘŜŘ ŦǊƻƳ ǘƘŜ ¢ww[ 9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭΣ 

wŀǘƛƻƴŀƭaŜǘƘƻŘǎ ŀƴŘ 9ƳǇƛǊƛŎŀƭ aŜǘƘƻŘ ό{ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜǎ ώ{/{ϐ ƳŜǘƘƻŘύ ƘŀǾŜ ōŜŜƴ 

ǳǎŜŘ ǘƻǎƛȊŜ ŜŦŦƛŎƛŜƴǘ ƘȅŘǊŀǳƭƛŎ ǎǘǊǳŎǘǳǊŜǎ ǘƘŀǘ ǿƛƭƭ ǎŀŦŜƭȅ Ǉŀǎǎ ǘƘŜ ǊǳƴƻŦŦ όǎǘƻǊƳ ǿŀǘŜǊύ ŀŎǊƻǎǎ ǘƘŜ 

ǊƻŀŘΦ 

.ŀǎŜŘ ƻƴ ǘƘŜ ŜǎǘƛƳŀǘŜŘ ŘŜǎƛƎƴ ŦƭƻƻŘκǇŜŀƪ ŘƛǎŎƘŀǊƎŜǎΣ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ƘŀǾŜ ōŜŜƴ ǇǊƻǇƻǎŜŘŀǎ 

ǎǳƳƳŀǊƛȊŜŘ ŀƴŘ ǇǊŜǎŜƴǘŜŘ ƻƴ ǘŀōƭŜǎ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπрмΥ {ǳƳƳŀǊȅ ƻŦ ǇǊƻǇƻǎŜŘ ŎǊƻǎǎ ŎǳƭǾŜǊǘǎ ƻƴ /ƘŀƭƛƴȊŜ π aƻǊƻƎƻǊƻ ό[ƻǘ нύ ǇǊƻƧŜŎǘ ǊƻŀŘ Ҕ 

Structure 
Cross pipe culverts Access pipe culverts 

Diameter (mm) Number Diameter (mm) Number 

Concrete
pipeculv

erts 

900mmØ 149 900mmØ - 

1200mmØ 63 1200mmØ - 

Total Numbers 212  - 

 

ғ¢ŀōƭŜ оπрнΥ {ǳƳƳŀǊȅ ƻŦ ǇǊƻǇƻǎŜŘ ŎǊƻǎǎ ōƻȄ ŎǳƭǾŜǊǘǎ ƻƴ ŜƴǘƛǊŜ /ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ ό[ƻǘ нύ ǇǊƻƧŜŎǘ ǊƻŀŘҔ 

S/No. 
Box culvert 

type/category 
No. Single No. double No. Triple No. Tetra 

TOTAL NUMBER 
cell cells cells cells 

1 2,000x1,000 1    1 

2 2,000x2,000 5    5 
 

S/No. 
Box culvert 

type/category 
No. Single 

cell 
No. double 

cells 
No. Triple 

cells 
No. Tetra 

cells 
TOTAL NUMBER 

3 3,000x2,000 3 1 1 - 5 

4 4,000x2,000 2 3   5 

5 4,000x3,000 1 2   3 

6 5,000x2,000    1 1 

7 5,000x2,500  2   2 

8 5,000x3,000 3 3 4  10 

9 5,000x4,000  1 1  2 

TOTAL NUMBER 15 12 6 1 34 

Legend: All dimensions in this table are in millimeters 
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ғ¢ŀōƭŜ оπроΥ {ǳƳƳŀǊȅ ƻŦ ǇǊƻǇƻǎŜŘ ōǊƛŘƎŜǎ ƻƴ /ƘŀƭƛƴȊŜ ς aƻǊƻƎƻǊƻ ό[ƻǘ нύ ǇǊƻƧŜŎǘ ǊƻŀŘ Ҕ 

S/No. 
Bridge 

type/category 
Chainage 

Span 
Length (m) 

Depth 
(m) 

No. of 
Spans 

Total 
length (m) 

Name/place 

1 PSC-Beam 116+335 15.00 6.0 4 60.0 
Ngerengere 
at Bwawani 

2 PSC-Beam 144+602 15.00 6.0 3 45.0 
Ngerengere 
at Kingolwira 

TOTAL NUMBER 2 

Legend: All dimensions in this table are in meters except Chainage which is in Kilometers 

оΦуΦмнΦ /ƻƴŎƭǳǎƛƻƴ ŀƴŘ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ 

 DŜƴŜǊŀƭ 

¢ƘŜ ŎŀǘŎƘƳŜƴǘ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ǘƘŜ ǘƻǇƻƎǊŀǇƘƛŎ ƳŀǇǎ ŀƴŘ ǘƘŜ 59a 

ǇǊƻǾƛŘŜŘŀǎƛƎƴƛŦƛŎŀƴǘ ōŀǎƛǎ ŦƻǊ ǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŘ ƘȅŘǊŀǳƭƛŎ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ ǳƴŘŜǊ 

ǎǘǳŘȅΦ !ƭǎƻΣǘƘŜ ŀǇǇƭƛŜŘ ŦƭƻƻŘ ƳƻŘŜƭǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǘƻ ŎƻƴŘƛǘƛƻƴǎ ŀƴŘ 

ŀǎǎǳƳǇǘƛƻƴǎ ǿƘƛŎƘǇǊƻŘǳŎŜ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎΦ 

¢ƘŜ ƘȅŘǊƻπƳŜǘŜƻǊƻƭƻƎƛŎŀƭ ƛƴŦƻǊƳŀǘƛƻƴ ŀǾŀƛƭŀōƭŜ ƛƴ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀ ƛǎ ǎƘƻǊǘΦ IƻǿŜǾŜǊΣ ƛǘ Ƙŀǎ 

ōŜŜƴǳǎŜŘ ŎŀǊŜŦǳƭƭȅ ǘƻ ŘŜǊƛǾŜ ǘƘŜ ǊŜǉǳƛǊŜŘ ŘŜǎƛƎƴ ƛƴǇǳǘǎΦ 

¢ƘŜǊŜ ŀǊŜ ǘǿƻ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎ ŀƭƻƴƎ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΦ ¢ƘŜǎŜ ŀǊŜ ƭƻŎŀǘŜŘ ŀǘ /ƘŀƭƛƴȊŜ ŀƴŘaƻǊƻƎƻǊƻ 

ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎΦ hǘƘŜǊ ǳǎŜŘ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ǎǳŎƘ ŀǎ aǘƛōǿŀ ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴ ǿŀǎ ƻǳǘ ƻŦǇǊƻƧŜŎǘ ǊƻŀŘ 

ό[ƻǘ нύ ōǳǘ ǘƘŜƛǊ ƛƴŦƭǳŜƴŎŜ ǊŜŦƭŜŎǘŜŘ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ƛƴ ǘŜǊƳǎ ƻŦ ǊŀƛƴŦŀƭƭ ŀƴŘǘŜƳǇŜǊŀǘǳǊŜǎΦ !ƭƭ 

ǊŀƛƴŦŀƭƭ ǎǘŀǘƛƻƴǎ ƘŀǾŜ ōŜŜƴ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ƻǾŜǊ ǘƘŜ ǎǘǳŘȅ ŀǊŜŀΦ 

¢ƘǊŜŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ƳƻŘŜƭǎκƳŜǘƘƻŘǎ ƘŀǾŜ ōŜŜƴ ǳǎŜŘ ŘǳǊƛƴƎ ǘƘŜ ŎƻǳǊǎŜ ƻŦ ǘƘƛǎ ǎǘǳŘȅ ǘƻ ŀǊǊƛǾŜ 

ŀǘǘƘŜ ƘȅŘǊƻƭƻƎƛŎŀƭ ŀƴŘ ƘȅŘǊŀǳƭƛŎ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǿƘƛŎƘ ǿŜǊŜ ŘŜǎƛƎƴŜŘΦ !ƭƭ 

ǘƘŜŀǇǇƭƛŜŘ ƳƻŘŜƭǎ ǿŜǊŜ ŎƻƳǇǳǘŜǊƛȊŜŘΦ ¢ƘŜ ƳƻŘŜƭǎ ƛƴŎƭǳŘŜΥ 

i. ¢ƘŜ wŀǘƛƻƴŀƭ aŜǘƘƻŘ όwaύ ǿƘƛŎƘ ǿŀǎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǇŜŀƪ Ŧƭƻǿǎ ŦƻǊ ŀƭƭ ǘƘŜ ŎŀǘŎƘƳŜƴǘǎ 
ǿƛǘƘŀǊŜŀǎ ƻŦ ƭŜǎǎ ǘƘŀƴ мƪƳнΣ ƻǊ ǿƘŜǊŜ ǘƘŜ ŘǊŀƛƴŀƎŜ Ŧƭƻǿ ŘƛǎǘŀƴŎŜ ƛǎ ƭŜǎǎ ǘƘŀƴ м ƪƳ 

ii. ¢ƘŜ ¢ww[ 9ŀǎǘ !ŦǊƛŎŀƴ CƭƻƻŘ aƻŘŜƭ ό¢ww[π9!Caύ ǿƘƛŎƘ ǿŀǎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǇŜŀƪ Ŧƭƻǿǎ ŦƻǊ 
ŀƭƭǘƘŜ ŎŀǘŎƘƳŜƴǘ ǿƛǘƘ ŀǊŜŀǎ ŦǊƻƳ мƪƳн ǘƻ нллƪƳнΦ 

iii. {ƻƛƭ /ƻƴǎŜǊǾŀǘƛƻƴ {ŜǊǾƛŎŜǎ ό{/{π/bύ aŜǘƘƻŘ ǿƘƛŎƘ ǿŀǎ ǳǎŜŘ ǘƻ ŜǎǘƛƳŀǘŜ ǇŜŀƪ Ŧƭƻǿǎ ŦƻǊ ŀƭƭ 
ǘƘŜŎŀǘŎƘƳŜƴǘǎ ǿƛǘƘ ŀǊŜŀǎ ōŜȅƻƴŘ нллƪƳн 
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3.9 ¢w!CCL/ {¦w±9¸{ 

3.9.1 DŜƴŜǊŀƭ 

¢ƻ ŜƴǎǳǊŜ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ ǘŜǊƳǎ ƻŦ ǊŜŦŜǊŜƴŎŜ ό¢hwύΣ ǾŀǊƛƻǳǎ ǘǊŀŦŦƛŎ ǎǘǳŘƛŜǎΣ 

ƛƴŎƭǳŘƛƴƎ±ƻƭǳƳŜǘǊƛŎ ¢ǊŀŦŦƛŎ /ƻǳƴǘǎΣ {ǇŜŜŘ 5Ŝƭŀȅ {ǳǊǾŜȅǎΣ hǊƛƎƛƴ ŀƴŘ 5Ŝǎǘƛƴŀǘƛƻƴ {ǳǊǾŜȅǎΣ ŀƴŘ 

!ƴƛƳŀƭ/ǊƻǎǎƛƴƎ {ǳǊǾŜȅǎΣ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŀƭƻƴƎ ǘƘŜ ǎǘǳŘȅ ǊƻŀŘΦ ¢ƘŜǎŜ ǎǘǳŘƛŜǎ ǿŜǊŜ ŀƛƳŜŘ 

ŀǘŜǎǘŀōƭƛǎƘƛƴƎ ŎǳǊǊŜƴǘ ǘǊŀŦŦƛŎ ǇŀǘǘŜǊƴǎ ŀƴŘ ǾƻƭǳƳŜǎΣ ǿƘƛŎƘ ǿƻǳƭŘ ǎŜǊǾŜ ŀǎ ŀ ōŀǎƛǎ ŦƻǊ 

ŦǳǘǳǊŜǘǊŀŦŦƛŎ ǇǊƻƧŜŎǘƛƻƴǎΦ ¢ƘŜ Řŀǘŀ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜǎŜ ǎǳǊǾŜȅǎ ǿƛƭƭ ōŜ ŎǊƛǘƛŎŀƭ ƛƴǇǳǘ ŦƻǊ ǘƘŜ 

ǊƻŀŘǳǇƎǊŀŘƛƴƎ ǇǊƻƧŜŎǘ ǘƘǊƻǳƎƘƻǳǘ ƛǘǎ ŘŜǎƛƎƴ ƭƛŦŜΦ 

CǳǊǘƘŜǊƳƻǊŜΣ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ǘƻ ƛŘŜƴǘƛŦȅ ǇƻǘŜƴǘƛŀƭ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ƴǳƳōŜǊǎ ƻŦ 

ŎŀǘǘƭŜŎǊƻǎǎƛƴƎǎ ŀƭƻƴƎ ǘƘŜ ŜȄƛǎǘƛƴƎ !т IƛƎƘǿŀȅ ōŜǘǿŜŜƴ YƛōŀƘŀ ŀƴŘ aƻǊƻƎƻǊƻΦ 

¦ƴŘŜǊǎǘŀƴŘƛƴƎǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ǘǊŀǾŜƭ ǇŀǘǘŜǊƴǎ ƛǎ ŜǎǎŜƴǘƛŀƭ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ƻǇǘƛƳŀƭ 

ŎǊƻǎǎƛƴƎ ǇƻƛƴǘǎŦƻǊ ǘƘŜ ǇǊƻǇƻǎŜŘ ŀƭƛƎƴƳŜƴǘΦ 

¢ƘŜ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅǎ ŦƻǊ [h¢м ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦǊƻƳ 5ŜŎŜƳōŜǊ ммǘƘπмнǘƘ ŀƴŘ 5ŜŎŜƳōŜǊ муǘƘπ

мфǘƘΣ нлннΣ ǿƘƛƭŜ ǘƘŜ ǎǳǊǾŜȅǎ ŦƻǊ [h¢н ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦǊƻƳ 5ŜŎŜƳōŜǊ мпǘƘπнлǘƘΣ нлннΦ 

LƴǎǳƳƳŀǊȅ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ 

· /ƭŀǎǎƛŦƛŜŘ ¢ǊŀŦŦƛŎ /ƻǳƴǘǎ όLƴǘŜǊǎŜŎǘƛƻƴǎύ 

· /ƭŀǎǎƛŦƛŜŘ ¢ǊŀŦŦƛŎ /ƻǳƴǘǎ όaƛŘπ.ƭƻŎƪǎύ 

· hǊƛƎƛƴ 5Ŝǎǘƛƴŀǘƛƻƴ ŀƴŘ {ŜƭŜŎǘŜŘ tǊŜŦŜǊŜƴŎŜ 

· {ǇŜŜŘ 5Ŝƭŀȅ ǎǳǊǾŜȅǎ 

· tŜŘŜǎǘǊƛŀƴ ŀƴŘ !ƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅǎ 

¢ƘŜ ǎǳǊǾŜȅǎ ǿŜǊŜ ǇƭŀƴƴŜŘ ŀƴŘ ŜȄŜŎǳǘŜŘ ōȅ ŀ ǘŜŀƳ ƻŦ ŜƴǳƳŜǊŀǘƻǊǎ ŀƴŘ ǎǳǇŜǊǾƛǎƻǊǎ ǿƘƻ 

ǿŜǊŜǎǇŜŎƛŦƛŎŀƭƭȅ ǘǊŀƛƴŜŘ ŦƻǊ ǘƘƛǎ ǘŀǎƪ ǳƴŘŜǊ ǘƘŜ ƎǳƛŘŀƴŎŜ ƻŦ ǘǊŀŦŦƛŎ ŜƴƎƛƴŜŜǊǎΦ ¢ƘŜ ŜƴǳƳŜǊŀǘƻǊǎ 

ŀƴŘǎǳǇŜǊǾƛǎƻǊǎ ǳƴŘŜǊǿŜƴǘ ǘǊŀƛƴƛƴƎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ǇƻǎǎŜǎǎŜŘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ǎƪƛƭƭǎ 

ŀƴŘŜȄǇŜǊǘƛǎŜ ǘƻ ŎŀǊǊȅ ƻǳǘ ǘƘŜ ǎǳǊǾŜȅǎ ŀŎŎǳǊŀǘŜƭȅ ŀƴŘ ŜŦŦƛŎƛŜƴǘƭȅΦ 

3.9.2 {ŜƭŜŎǘƛƻƴ ƻŦ /ƻǳƴǘ {ǘŀǘƛƻƴǎ 

Lƴ ƻǊŘŜǊ ǘƻ ŀƴŀƭȅȊŜ ǘƘŜ ŎǳǊǊŜƴǘ ǘǊŀŦŦƛŎ Ŧƭƻǿ ǇŀǘǘŜǊƴǎ ƻƴ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘΣ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅǎ 

ǿŜǊŜŎƻƴŘǳŎǘŜŘ ŀǘ ǎŜƭŜŎǘŜŘ ŎƻǳƴǘƛƴƎ ǎǘŀǘƛƻƴǎΦ YŜȅ ŦŀŎǘƻǊǎ ǘƘŀǘ ǿŜǊŜ ǘŀƪŜƴ ƛƴǘƻ 

ŎƻƴǎƛŘŜǊŀǘƛƻƴŘǳǊƛƴƎ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘǊŀŦŦƛŎ ŎƻǳƴǘƛƴƎ Ǉƻƛƴǘǎ ƛƴŎƭǳŘŜŘΥ 

· !Ǿŀƛƭŀōƛƭƛǘȅ ƻŦ ǇǳōƭƛŎ ǎƘŜƭǘŜǊ ǘƻ ŜƴǎǳǊŜ ŎƻƴǾŜƴƛŜƴŎŜ ƛƴ ŎŀǎŜ ƻŦ ŀŘǾŜǊǎŜ 
ǿŜŀǘƘŜǊŎƻƴŘƛǘƛƻƴǎ ŘǳǊƛƴƎ ǘƘŜ ŦƛŜƭŘ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅ ǇŜǊƛƻŘ ǎǳŎƘ ŀǎ ƘƛƎƘ ǘŜƳǇŜǊŀǘǳǊŜǎ ŀƴŘ 
ǊŀƛƴȅŎƻƴŘƛǘƛƻƴǎΦ 

· {ŜŎǳǊŜ ƭƻŎŀǘƛƻƴΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ƴƛƎƘǘ ŎƻǳƴǘǎΣ ǘƻ ŜƴǎǳǊŜ ǘƘŜ ǎŀŦŜǘȅ ƻŦ ŜƴǳƳŜǊŀǘƻǊǎΦ 

· tǊƻȄƛƳƛǘȅ ǘƻ ǇǳōƭƛŎ ŀŎŎƻƳƳƻŘŀǘƛƻƴ ǘƻ ŜƴŀōƭŜ ǇǊƻǇŜǊ ǘƛƳƛƴƎ ƻŦ ǘƘŜ ǎǘŀǊǘ ŀƴŘ ŜƴŘ 
ƻŦŎƻǳƴǘǎΦ 

· aƛƴƛƳŀƭ ŜŦŦŜŎǘǎ ƻŦ ƭƻŎŀƭ ƳƻǘƻǊƛȊŜŘ ŀƴŘ ƴƻƴπƳƻǘƻǊƛȊŜŘ ǘǊŀŦŦƛŎ ǘƻ ŜƴŀōƭŜ ŜƴǳƳŜǊŀǘƻǊǎ 
ǘƻŎƻƴŎŜƴǘǊŀǘŜ ŘǳǊƛƴƎ ǘƘŜ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǘǊŀŦŦƛŎ ŘŀǘŀΦ 
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ғ¢ŀōƭŜ оπрпΥ ¢ǊŀŦŦƛŎ {ǳǊǾŜȅ /ƻǳƴǘ {ǘŀǘƛƻƴǎ Ҕ 

Traffic Survey Type Survey Point 

Classified Traffic Counts Mlandizi, Chalinze, Morogoro 

Classified Traffic Counts 
(Mid-Blocks) 

Kibamba, Lake oil, Mbwawa, Ruvu bridge, Nail oil, Mdaula, 
Kitungwa, Singasinga 

SP&OD surveys Kibaha, Mlandizi, Chalinze, Morogoro 

Speed Delay surveys Mbezi to Kipera 

Pedestrian & Animal 
crossing surveys 

Lake oil, Mdaula, Singasinga 

 

3.9.3 ¢ǊŀŦŦƛŎ {ǳǊǾŜȅ aŜǘƘƻŘƻƭƻƎȅ 

¢ƘŜ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅ ǿƻǊƪ ƛƴǾƻƭǾŜŘ ŀ ǎŜǊƛŜǎ ƻŦ ŀŎǘƛǾƛǘƛŜǎΣ ŦǊƻƳ ǘƘŜ ǇƭŀƴƴƛƴƎ ǇƘŀǎŜ ǘƻ ǘƘŜ Řŀǘŀ ŜƴǘǊȅ 

ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ ǇƘŀǎŜΣ ŀǎ ŘŜǘŀƛƭŜŘ ōŜƭƻǿΥ 

· tƭŀƴƴƛƴƎ ŦƛŜƭŘ ǎǳǊǾŜȅǎΥ ǎŜƭŜŎǘ ƭƻŎŀǘƛƻƴǎ ŀƴŘ ŘŜǘŜǊƳƛƴŜ ǇǊƻŎŜŘǳǊŜǎ 

· CƛŜƭŘ ŎƘŜŎƪƛƴƎΥ ǾŜǊƛŦȅ ƭƻŎŀǘƛƻƴǎΣ ŘŜǘŜǊƳƛƴŜ ǘŜŀƳ ǎƛȊƛƴƎ ŀƴŘ ŎƻƴŘǳŎǘ Ǉƛƭƻǘ ǎǳǊǾŜȅǎ 

· CƛŜƭŘ ǎǳǊǾŜȅΥ ƘƛǊƛƴƎ ŀƴŘ ǘǊŀƛƴƛƴƎ ǎǳǊǾŜȅ ǇŜǊǎƻƴƴŜƭΣ ŀǊǊŀƴƎŜ ǘǊŀƴǎǇƻǊǘΣ ƳŀƴŀƎŜ 
ǎǘƛǇŜƴŘǇŀȅƳŜƴǘǎΣ ŀƴŘ ŜƴǎǳǊƛƴƎ ǉǳŀƭƛǘȅ ŎƻƴǘǊƻƭ ƻŦ ǎǳǊǾŜȅ ƻǳǘǇǳǘǎ 

· 5ŀǘŀ ŜƴǘǊȅΥ ŎƭŜŀƴƛƴƎΣ ǇǊƻŎŜǎǎƛƴƎ ƻŦ ŎƻƭƭŜŎǘŜŘ ŘŀǘŀΦ 

 tƭŀƴƴƛƴƎ ŦƛŜƭŘ ǎǳǊǾŜȅǎ 

¢ƘŜ ¢ǊŀŦŦƛŎ 9ƴƎƛƴŜŜǊ ŦƛǊǎǘ ŀƴŀƭȅȊŜŘ ǘǊŀŦŦƛŎ ǘǊŜƴŘǎ ŀƴŘ ǎŎŜƴŀǊƛƻǎ ŘǳǊƛƴƎ ŘŜǎƪ ǎǘǳŘȅ ǳǎƛƴƎ DƻƻƎƭŜ9ŀǊǘƘ 

!ŜǊƛŀƭ LƳŀƎŜǎ ŀƴŘ ŦƛŜƭŘ ǾƛǎƛǘǎΦ 

{ǳǊǾŜȅ Ǉƻƛƴǘǎ ǿŜǊŜ ǘƘŜƴ ǾŜǊƛŦƛŜŘ ƻƴπǎƛǘŜ ǿƛǘƘ ƳƛƴƻǊ ŀŘƧǳǎǘƳŜƴǘǎ ƳŀŘŜ ǘƻ ƻǇǘƛƳƛȊŜ Řŀǘŀ 

ŎŀǇǘǳǊŜƎƻŀƭǎΦ 

tŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅǎ ōŜƎŀƴ ƻƴ 5ŜŎŜƳōŜǊ муΣ нлннΣ ŀŦǘŜǊ ŜȄǘŜƴǎƛǾŜ ŘŜǎƪǿƻǊƪŀƴŘ 

ǎŎƘŜŘǳƭƛƴƎ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ǎǘŀƪŜƘƻƭŘŜǊǎΦ 

&  CƛŜƭŘ ŎƘŜŎƪƛƴƎ 

! ǘŜŀƳ ŎƻƳǇǊƛǎƛƴƎ ƻŦ ŀǎǎƛǎǘŀƴǘ ǘǊŀŦŦƛŎ ŜƴƎƛƴŜŜǊǎ ŀƴŘ ǎǳǇŜǊǾƛǎƻǊǎ ǾƛǎƛǘŜŘ ǎǳǊǾŜȅ ǎƛǘŜǎ ƻƴ 5ŜŎŜƳōŜǊфΣ 

нлннΦ ¢ƘŜ ǘŜŀƳ ŎƻƴŦƛǊƳŜŘ ƭƻŎŀǘƛƻƴǎ ǘƻ Ǉƻǎƛǘƛƻƴ ¢ǊŀŦŦƛŎ 9ƴǳƳŜǊŀǘƻǊǎΣ ŘŜǘŜǊƳƛƴŜŘ ǘƘŜ ƴǳƳōŜǊƻŦ 

9ƴǳƳŜǊŀǘƻǊǎ ǊŜǉǳƛǊŜŘ ŀǘ ŜŀŎƘ ǎǘŀǘƛƻƴ ōŀǎŜŘ ƻƴ ŀǎǎŜǎǎŜŘ ǘǊŀŦŦƛŎ ǇŀǘǘŜǊƴǎΣ ŀƴŘ ƻōǘŀƛƴŜŘ 

ƎŜƴŜǊŀƭƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ ŦƻƻŘΣ ŀŎŎƻƳƳƻŘŀǘƛƻƴΣ ŀƴŘ ǎŜŎǳǊƛǘȅ ŦƻǊ 9ƴǳƳŜǊŀǘƻǊǎΦ LƴǘǊƻŘǳŎǘƛƻƴǎ 

ǿŜǊŜ ŀƭǎƻƳŀŘŜ ōŜǘǿŜŜƴ ǎǳǇŜǊǾƛǎƻǊǎ ŀƴŘ ƭƻŎŀƭ ǿŀǊŘ ŜȄŜŎǳǘƛǾŜǎΦ 

&  CƛŜƭŘ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅǎ 

· IƛǊƛƴƎ ŀƴŘ ǘǊŀƛƴƛƴƎ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ǿŜǊŜ ƪŜȅ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ǊŜŎǊǳƛǘƳŜƴǘ ŀƴŘ ǘǊŀƛƴƛƴƎ ǇǊƻŎŜǎǎ 

· ŦƛŜƭŘ ǎǳǊǾŜȅǎ πҔ ǘǊŀƛƴƛƴƎ ǇƭŀŎŜ Ҍ ŦƛŜƭŘǎ ƭƻŎŀǘƛƻƴǎΣ ǘǊŀƴǎǇƻǊǘ 

· ǇŜǊǎƻƴƴŜƭ ŜƴƭƛǎǘƳŜƴǘ 

· ǇǊŜǾƛƻǳǎ 9ƴǳƳŜǊŀǘƻǊǎ 

· ǇǊŜŦŜǊŜƴǘƛŀƭƭȅ ǳƴƛǾŜǊǎƛǘȅ ǎǘǳŘŜƴǘǎΣ ōǳǘ ƴƻǘ ƴŜŎŜǎǎŀǊƛƭȅ 

· Ƴǳǎǘ ōŜ ŎƭŜŀǊƭȅ ƛƴŦƻǊƳŜŘ ƻŦ ǘƘŜ ǎŀƭŀǊȅ ŀƴŘ ŎƻƴŘƛǘƛƻƴǎΣ ōŜŦƻǊŜ ŀƴȅǘƘƛƴƎ ŜƭǎŜ 
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· ƛǘ ƛǎ ŀ ǘŜƳǇƻǊŀǊȅ Ƨƻō 

· ǘƘŜȅ ǿƛƭƭ ōŜ ŘƛǎƳƛǎǎŜŘ ŀǘ ǘƘŜ ǎƳŀƭƭŜǎǘ ǎǳǎǇƛŎƛƻǳǎ ƻŦ άŎƘŜŀǘƛƴƎέ 

· ǘƘŜȅ ǿƛƭƭ ǿƻǊƪ ƻƴ ŀ Řŀƛƭȅ ōŀǎƛǎ όǘƘƛǎ ŀƭƭƻǿǎ ŦƻǊ ƻƴŜΩǎ ŘƛǎƳƛǎǎŀƭΣ ǿƘŜƴŜǾŜǊ ƴŜŎŜǎǎŀǊȅύΦ 

¢ƻ ŜƴǎǳǊŜ ŀŎŎǳǊŀǘŜ ǊŜǎǳƭǘǎΣ ŀ ǘƘƻǊƻǳƎƘ ǘǊŀƛƴƛƴƎ ǇǊƻƎǊŀƳ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŦƻǊ ǘƘŜ 

ǎŜƭŜŎǘŜŘŜƴǳƳŜǊŀǘƻǊǎ ǘŀǎƪŜŘ ǿƛǘƘ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ŀƴŘ ƛƴǘŜǊǾƛŜǿƛƴƎ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǳǎŜǊǎΦ ¢ƘŜ 

ƴǳƳōŜǊƻŦ ŜƴǳƳŜǊŀǘƻǊǎ ǘǊŀƛƴŜŘ ǿŀǎ ŀƭǿŀȅǎ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ƴǳƳōŜǊ ǊŜǉǳƛǊŜŘ ǘƻ ǿƻǊƪΦ ¢ǊŀƛƴƛƴƎ 

ǿŀǎǎŎƘŜŘǳƭŜŘ ŀƴŘ ŎƻƴŘǳŎǘŜŘ ǘǿƻ Řŀȅǎ ǇǊƛƻǊ ǘƻ ǘƘŜ ŀŎǘǳŀƭ ǎǳǊǾŜȅΦ 

5ǳǊƛƴƎ ǘǊŀƛƴƛƴƎΣ ƳƻǊŜ ŀǘǘŜƴǘƛƻƴ ǿŀǎ ƎƛǾŜƴ ǘƻ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ƎŀǘƘŜǊƛƴƎ ƛƴŦƻǊƳŀǘƛƻƴ ǘƘŀƴ 

ǘƻŜȄǇƭŀƛƴƛƴƎ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ǘƘŜƳǎŜƭǾŜǎΣ ŀǎ ǘƘŜ ǇǊƻŎŜŘǳǊŜǎ ǿƻǳƭŘ ōŜ ŜȄǇŜǊƛŜƴŎŜŘ ƛƴ ǇǊŀŎǘƛŎŜΦ 

ғCƛƎǳǊŜ оπноΥ tǊŀŎǘƛŎŀƭ ǘǊŀƛƴƛƴƎ ƻƴ ŦƛŜƭŘҔ 

 

 

3.9.4 ¢ǊŀŦŦƛŎ {ǳǊǾŜȅǎ 

 /ƭŀǎǎƛŦƛŜŘ Ŏƻǳƴǘǎ όaƛŘōƭƻŎƪύ 

aŀƴǳŀƭ ŎƭŀǎǎƛŦƛŜŘ ǘǊŀŦŦƛŎ Ŏƻǳƴǘǎ ƻŦ [h¢мΣ ŀƭǎƻ ƪƴƻǿƴ ŀǎ ŎƭŀǎǎƛŦƛŜŘ Ŏƻǳƴǘǎ όaƛŘōƭƻŎƪύΣ ǿŜǊŜ 

ŎŀǊǊƛŜŘƻǳǘ ŦƻǊ нп ƘƻǳǊǎ ƻƴ 5ŜŎŜƳōŜǊ ммπмн ŀƴŘ муπмфΣ нлннΦ ¢ǊŀŦŦƛŎ Ŏƻǳƴǘǎ ƻŦ [h¢н ǿŜǊŜ ŎŀǊǊƛŜŘ 

ƻǳǘ ŦƻǊǎŜǾŜƴ Řŀȅǎ ŦǊƻƳ 5ŜŎŜƳōŜǊ мпπнлΣ нлннΣ ǿƛǘƘ ŦƛǾŜ Řŀȅǎ ŦƻǊ мс ƘƻǳǊǎ ŀƴŘ ǘǿƻ Řŀȅǎ ŦƻǊ нп 

ƘƻǳǊǎόŦƛǾŜ Ŏƻǳƴǘǎ ƻƴ ǿŜŜƪŘŀȅǎ ŀƴŘ ǘǿƻ ƻƴ ǿŜŜƪŜƴŘǎύΦ ¢ƘŜ ǎǳǊǾŜȅǎ ƻŦ [h¢н ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ 

нпƘƻǳǊǎ ƻƴ ƻƴŜ ǿŜŜƪŘŀȅ ŀƴŘ ƻƴŜ ǿŜŜƪŜƴŘ ŀƴŘ мс ƘƻǳǊǎ ŦƻǊ ǘƘŜ ǊŜƳŀƛƴƛƴƎ ŦƛǾŜ ŘŀȅǎΦ ¢ƘŜǎŜ 

ǎǳǊǾŜȅǎƻŦ [h¢м ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ŦƛǾŜ ŎƻǳƴǘƛƴƎ ǎǘŀǘƛƻƴǎ ƭƻŎŀǘŜŘ ŀǘ YƛōŀƳōŀΣ [ŀƪŜ ƻƛƭΣ 

aōǿŀǿŀΣwǳǾǳōǊƛŘƎŜΣ ŀƴŘ bŀƛƭ ƻƛƭΦ {ǳǊǾŜȅǎ ƻŦ [h¢н ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ŀǘ ǘƘǊŜŜ ŎƻǳƴǘƛƴƎ ǎǘŀǘƛƻƴǎ 

ƭƻŎŀǘŜŘ ŀǘ aŘŀǳƭŀΣYƛǘǳƴƎǿŀΣ ŀƴŘ {ŀƴƎŀǎŀƴƎŀΦ 
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9ŀŎƘ Ŏƻǳƴǘ ǎǘŀǘƛƻƴ ƘŀŘ ŀ ǘŜŀƳ ƻŦ оπп ŜƴǳƳŜǊŀǘƻǊǎ ŀƴŘ м ǎǳǇŜǊǾƛǎƻǊ ǿƻǊƪƛƴƎ ŀƴ уπƘƻǳǊ ǎƘƛŦǘΦ 

hƴŜŜƴǳƳŜǊŀǘƻǊ ǿŀǎ ǎǘŀǘƛƻƴŜŘ ƻƴ ŜŀŎƘ ǎƛŘŜ ƻŦ ǘƘŜ ǊƻŀŘΣ ǘŀƪƛƴƎ ŘŜǘŀƛƭǎ ƻŦ ǘƘŜ ǾŜƘƛŎƭŜǎ 

ƘŜŀŘƛƴƎ 



73 

FEASIBILITYSTUDYREPORTFOR 

KIBAHAðMOROGOROEXPRESSWAY (205KM) 

UNDERTHEPUBLICANDPRIVATEPARTNERSHIP(PPP)ARRANGEMENT 

 
 

 

Řƻǿƴǘƻǿƴ ŀƴŘ ǳǇŎƻǳƴǘǊȅΦ hƴ Řǳŀƭ ŎŀǊǊƛŀƎŜǿŀȅǎΣ н ŜƴǳƳŜǊŀǘƻǊǎ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ǘƻ ŜŀŎƘ ƭŀƴŜ 

ǘƻƳƛƴƛƳƛȊŜ ǘƘŜ ŎƘŀƴŎŜǎ ƻŦ ƳƛǎǎƛƴƎ ǾŜƘƛŎƭŜǎΦ 

ғCƛƎǳǊŜ оπнпΥ ¢ȅǇƛŎŀƭ ŀǊǊŀƴƎŜƳŜƴǘ ŦƻǊ aƛŘōƭƻŎƪ ǎǳǊǾŜȅҔ 

 

¢ƘŜ ǎǳǇŜǊǾƛǎƻǊ ƻǾŜǊǎŀǿ ǘƘŜ ŜƴǳƳŜǊŀǘƻǊǎΣ ŜƴǎǳǊƛƴƎ ǘƘŜ ŦƻǊƳǎ ǿŜǊŜ ǇǊƻǇŜǊƭȅ ŦƛƭƭŜŘ ŀƴŘ 

ǊŜƳƛƴŘƛƴƎǘƘŜƳ ǘƻ ŎƘŀƴƎŜ ŜǾŜǊȅ мр ƳƛƴǳǘŜǎΦ ¢ƘŜ ǎǳǇŜǊǾƛǎƻǊ ŀƭǎƻ ŀŎǘŜŘ ŀǎ ŀ ōŀŎƪǳǇ ŜƴǳƳŜǊŀǘƻǊ 

ƛƴ ŎŀǎŜŀƴŜƴǳƳŜǊŀǘƻǊ ƘŀŘ ŀƴ ŜƳŜǊƎŜƴŎȅΦ 

¢ƘŜ ŜƴǳƳŜǊŀǘƻǊǎ ǿŜǊŜ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ŎƻǳƴǘƛƴƎ ǘƘŜ ǘƻǘŀƭ ƴǳƳōŜǊ ƻŦ ǾŜƘƛŎƭŜǎΣ ŀŎŎƻǊŘƛƴƎ 

ǘƻŎŀǘŜƎƻǊƛŜǎ ǎǳŎƘ ŀǎ ŎŀǊǎΣ ǘǊǳŎƪǎΣ ōǳǎŜǎΣ ǾŀƴǎΣ ŀƴŘ ƳƻǘƻǊŎȅŎƭŜǎΣ ǘƘŀǘ ǇŀǎǎŜŘ ŀ ǎǳǊǾŜȅ Ǉƻƛƴǘ 

ƛƴŜŀŎƘŘƛǊŜŎǘƛƻƴ ŀǘ ŀ мр ƳƛƴǳǘŜǎ ƛƴǘŜǊǾŀƭΦ 

 hǊƛƎƛƴ ŘŜǎǘƛƴŀǘƛƻƴ ŀƴŘ ǎŜƭŜŎǘŜŘ ǇǊŜŦŜǊŜƴŎŜ ǎǳǊǾŜȅǎ 

¢ƘŜ h5 ǎǳǊǾŜȅ ŎƻƭƭŜŎǘŜŘ ǾŜƘƛŎƭŜ ǇŀǊǘƛŎǳƭŀǊǎΣ ŎƻƳƳƻŘƛǘȅ h5 ǇŀǊǘƛŎǳƭŀǊǎΣ ŀƴŘ ǾŜƘƛŎƭŜ ǳǘƛƭƛȊŀǘƛƻƴŀƴŘ 

ǊƻǳǘŜ ƛƴŦƻǊƳŀǘƛƻƴΦ ¢ƘŜ ǎǳǊǾŜȅ ǿŀǎ ŎƻƴŘǳŎǘŜŘ ŀǘ ŦƻǳǊ ǎǘŀǘƛƻƴǎΣ ƛƴŎƭǳŘƛƴƎ YƛōŀƘŀΣ aƭŀƴŘƛȊƛΣ/ƘŀƭƛƴȊŜΣ 

ŀƴŘ aƻǊƻƎƻǊƻΦ ¢ƘŜ ǎǳǊǾŜȅ ƛƴ YƛōŀƘŀ ǘƻƻƪ ǇƭŀŎŜ ƻƴ 5ŜŎŜƳōŜǊ ммΣ нлннΣ ǿƘƛƭŜ ǘƘŜǎǳǊǾŜȅǎ ƛƴ 

aƭŀƴŘƛȊƛ ŀƴŘ /ƘŀƭƛƴȊŜ ƻŎŎǳǊǊŜŘ ƻƴ 5ŜŎŜƳōŜǊ муΣ нлннΦ ¢ƘŜ ǎǳǊǾŜȅ ƛƴ aƻǊƻƎƻǊƻ ƭŀǎǘŜŘŦƻǊ ǘƘǊŜŜ 

Řŀȅǎ ŦǊƻƳ 5ŜŎŜƳōŜǊ му ǘƻ 5ŜŎŜƳōŜǊ нлΣ нлннΦ 

ғCƛƎǳǊŜ оπнрΥ {tϧh5 ǎǳǊǾŜȅ ƭƻŎŀǘƛƻƴǎҔ 

 

9ŀŎƘ ǎǳǊǾŜȅ Ǉƻƛƴǘ ǿŀǎ ŎƻƳǇƻǎŜŘ ƻŦ ǘǿƻ ǇƻƭƛŎŜ ƻŦŦƛŎŜǊǎ ŀƴŘ ƻƴŜ ǎǳǊǾŜȅ ǘŜŀƳΣ ǿƘŜǊŜ ŜŀŎƘ 
ǎǳǊǾŜȅǘŜŀƳ ƘŀŘ ƻƴŜ ǎǳǇŜǊǾƛǎƻǊ ŀƴŘ ǎƛȄ ŜƴǳƳŜǊŀǘƻǊǎΦ 

¢ƘŜ ǇƻƭƛŎŜ ƻŦŦƛŎŜǊ ǿŀǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎǘƻǇǇƛƴƎ ƻƴŎƻƳƛƴƎ ǾŜƘƛŎƭŜǎ ǿƘŜƴ ƛƴŦƻǊƳŜŘ 

ōȅǘƘŜǎǳǇŜǊǾƛǎƻǊ ǘƘŀǘ ǘƘŜ ǘŜŀƳ ǿŀǎ ǊŜŀŘȅΦ hƴŎŜ ǘƘŜ ǾŜƘƛŎƭŜ ǿŀǎ ǎǘƻǇǇŜŘΣ ǘƘŜ ǇƻƭƛŎŜ ƻŦŦƛŎŜǊ 

ŀƴŘǘƘŜǎǳǇŜǊǾƛǎƻǊ ǿƻǳƭŘ ōǊƛŜŦ ǘƘŜ ŘǊƛǾŜǊ ƻƴ ǘƘŜ ǎǳǊǾŜȅΩǎ ǇǳǊǇƻǎŜ ŀƴŘ ǊŜǉǳŜǎǘ ǘƘŜƛǊ ŎƻƻǇŜǊŀǘƛƻƴΦ 

¢ƘŜ {ǳǇŜǊǾƛǎƻǊ ǿŀǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ƻǊƎŀƴƛȊƛƴƎ ŀƴŘ ŀǎǎƛƎƴƛƴƎ ŜƴǳƳŜǊŀǘƻǊǎ ǘƻ 

ŎƻƴŘǳŎǘƛƴǘŜǊǾƛŜǿǎΣ ŜƴǎǳǊƛƴƎ ǘƘŜ ƛƴǘŜǊǾƛŜǿǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŀ ǘƛƳŜƭȅ ƳŀƴƴŜǊΦ όƛΦŜΦ ƴƻ ƭƻƴƎŜǊ 

ǘƘŀƴн ƳƛƴǳǘŜǎύΣ ŀƴŘ ŎƘŜŎƪƛƴƎ ǘƘŜ ŎƻƳǇƭŜǘŜŘ ŦƻǊƳǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ŜǾŜǊȅ ŜƴǳƳŜǊŀǘƻǊ ŦƛƭƭŜŘ 
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ǘƘŜƳƻǳǘ ǇǊƻǇŜǊƭȅΦ  ¢ƘŜ ǎǳǇŜǊǾƛǎƻǊ ŀƭǎƻ ǇǊŜǇŀǊŜŘ ŜƴǳƳŜǊŀǘƻǊǎ ŦƻǊ ŎƻƴŘǳŎǘƛƴƎ ƛƴǘŜǊǾƛŜǿǎ 

ǿƛǘƘ ŘǊƛǾŜǊǎ ƻŦ ǘƘŜ ƴŜȄǘ ǾŜƘƛŎƭŜΦ 

&  {ǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅǎ 

· DŜƴŜǊŀƭ 

¢ƘŜ ǇǳǊǇƻǎŜǎ ƻŦ ǘǊŀǾŜƭ ǎǇŜŜŘ ǎǳǊǾŜȅ ŀǊŜ ǘƻ ƛŘŜƴǘƛŦȅ ǘƘŜ ŎƻƴƎŜǎǘŜŘ ǎŜŎǘƛƻƴΣ ƻǊ 

ŎƻƴƎŜǎǘŜŘǎŜƎƳŜƴǘΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ǊŜŀǎƻƴǎ ŦƻǊ ǘǊŀŦŦƛŎ ŎƻƴƎŜǎǘƛƻƴΦ ¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ ǎǳǊǾŜȅ 

ǿƻǳƭŘ ǎŜǊǾŜŀǎ ƛƴŘƛŎŀǘƻǊǎ ƻŦ ǘƘŜ ŎǳǊǊŜƴǘ ǘǊŀŦŦƛŎ ŎƻƴŘƛǘƛƻƴǎ ƻƴ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘΦ 

.ŜŦƻǊŜ ŎƻƳƳŜƴŎƛƴƎ ǘƘŜ ŀǎǎƛƎƴƳŜƴǘΣ ŎƘŜŎƪ Ǉƻƛƴǘǎ ǿŜǊŜ ŜǎǘŀōƭƛǎƘŜŘ ōŜǘǿŜŜƴ ǘƘŜ 

ōŜƎƛƴƴƛƴƎǇƻƛƴǘ όaōŜȊƛύ ŀƴŘ ǘƘŜ ŜƴŘ ǇƻƛƴǘόYƛǇŜǊŀύΣ ŀǘ Ǉƻƛƴǘǎ ǿƘŜǊŜ ǘǊŀŦŦƛŎ ŎƻƴƎŜǎǘƛƻƴ ǿŀǎ 

ŀƴǘƛŎƛǇŀǘŜŘΦ¢ƘŜǎŜ Ǉƻƛƴǘǎ ǎŜǊǾŜŘ ŀǎ ǊŜŦŜǊŜƴŎŜ Ǉƻƛƴǘǎ ŦǊƻƳ ǿƘƛŎƘ ǘƘŜ ǘǊŀǾŜƭ ǎǇŜŜŘǎ ŎƻǳƭŘ ōŜ 

ŜǎǘŀōƭƛǎƘŜŘōŜǘǿŜŜƴ ǊƻŀŘ ǎŜƎƳŜƴǘǎΦ 

· {ǳǊǾŜȅ ǘŜŀƳ 

¢ƘŜ ǎǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅ ǘŜŀƳǎ ŎƻƴǎƛǎǘŜŘ ƻŦ ǘǿƻ ǘŜŀƳǎΣ ŜŀŎƘ ŎƻƳǇǊƛǎƛƴƎ ŀ ŘǊƛǾŜǊΣ ŀ 

ǎǳǊǾŜȅƻǊΣŀƴŘ ŀ ǘƛƳŜƪŜŜǇŜǊΦ ¢ƘŜ ŘǊƛǾŜǊ ǿŀǎ ǊŜǎǇƻƴǎƛōƭŜ ŦƻǊ ǎŀŦŜ ŘǊƛǾƛƴƎΣ ǿƘƛƭŜ ǘƘŜ ǎǳǊǾŜȅƻǊ 

ŦƻǳƴŘŎƘŜŎƪǇƻƛƴǘǎΣ ǊŜŎƻǊŘŜŘ ŘƛǎǘŀƴŎŜǎΣ ŀƴŘ ǘǊŀǾŜƭ ǘƛƳŜǎΦ ! Dt{ ŘŜǾƛŎŜ ǿŀǎ ǇƭŀŎŜŘ ƻƴ ǘƘŜ 

ŘŀǎƘōƻŀǊŘǘƻ ǊŜŎŜƛǾŜ ǎƛƎƴŀƭǎ ŦǊƻƳ ǎŀǘŜƭƭƛǘŜǎ ŘǳǊƛƴƎ ǘƘŜ ŘǊƛǾŜΦ 

LƴƛǘƛŀƭƭȅΣ ǿŜ ǇƭŀƴƴŜŘ ǘƻ ŜƴƎŀƎŜ ƻƴƭȅ ǘǿƻ ǇŜƻǇƭŜ όǘƘŜ ŘǊƛǾŜǊ ŀƴŘ ǘƘŜ ǊŜŎƻǊŘŜǊύΣ ōǳǘ ǿŜ ŦƻǳƴŘ 

ƛǘŘƛŦŦƛŎǳƭǘ ŦƻǊ ƻƴŜ ǇŜǊǎƻƴ ǘƻ ƻǇŜǊŀǘŜ ǘƘŜ Dt{Σ ǎǘƻǇǿŀǘŎƘΣ ŀƴŘ ŜƴǘŜǊ Řŀǘŀ ƛƴǘƻ ǘƘŜ ŦƛŜƭŘ 

ŦƻǊƳǎƛƳǳƭǘŀƴŜƻǳǎƭȅΦ ¢ƘŜǊŜŦƻǊŜΣ ǿŜ ŘŜŎƛŘŜŘ ǘƻ ƘŀǾŜ ǘƘǊŜŜ ǇŜƻǇƭŜ ǇŜǊ ǎǳǊǾŜȅ ŎŀǊ ŀǎ ŀ 

ƴŜŎŜǎǎŀǊȅŀǊǊŀƴƎŜƳŜƴǘΦ 

· {ǳǊǾŜȅ ƳŜǘƘƻŘ 

¢ƘŜ {ǳǊǾŜȅ ǿƻǊƪ Ŧƭƻǿ ƛǎ ŀǎ ŦƻƭƭƻǿǎΥ 

ғ¢ŀōƭŜ оπррΥ ²ƻǊƪ ŦƭƻǿҔ 

Stage Work to do 

Ready to start Power on the GPS and wait until GPS receives signal 

Start 
Begin driving. 
Surveyor records starting time on the survey sheet 

Check point 1 Surveyor records passing time at the check point on the survey sheet. 

Stop When the car stops, the surveyor start to calculate time using a stopwatch. 

 

 
Start move again 

If stopping time is greater than 15 second, surveyor records stopping 
timeon the survey sheet and resets the stopwatch. 
If stopping time is less than 15 second, surveyor resets the stopwatch 
(noneed to record). 
Surveyor should find the cause of the stops and record it on the survey 
sheet. 

Check point X Surveyor records passing time at the check point. 

End Surveyor records end time on the survey sheet and powers off the GPS. 

CƛŜƭŘ {ǳǊǾŜȅǎ ƻŦ [h¢м ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ 5ŜŎŜƳōŜǊ ммǘƘΣ мнǘƘΣ муǘƘΣ ŀƴŘ мфǘƘΣ нлнн 

ǳǎƛƴƎǇŀǎǎŜƴƎŜǊ ŎŀǊǎΦ 
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CƛŜƭŘ {ǳǊǾŜȅǎ ƻŦ [h¢н ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ƻƴ 5ŜŎŜƳōŜǊ муǘƘ ŀƴŘ мфǘƘΣ нлннΦ 

¢ƘŜ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŘǳǊƛƴƎ ōƻǘƘ ǘƘŜ !a ŀƴŘ ta ǇŜŀƪ ǘƛƳŜǎ ŀƴŘ ƭŀǎǘŜŘ ŦƻǊ ŦƻǳǊ ŘŀȅǎΦ¢ƘŜ 

ǾŀƭǳŜǎ ƛƴ ǘƘŜ ǘŀōƭŜ ōŜƭƻǿ ǊŜǇǊŜǎŜƴǘ ǘƘŜ ǎǳƳ ƻŦ [h¢м ŀƴŘ [h¢нΦ 

ғ¢ŀōƭŜ оπрсΥ {ǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅҔ 

Day Number of Vehicles Number of Trips 

11-12-2022 4 12 

12-12-2022 6 12 

18-12-2022 12 24 

19-12-2022 11 22 

!ŦǘŜǊ ǘƘŜ ŎƻƳǇƭŜǘƛƻƴ ƻŦ ǘƘŜ ŦƛŜƭŘ ǎǳǊǾŜȅΣ ǘƘŜ ǎǳǇŜǊǾƛǎƻǊ ŎƻƭƭŜŎǘŜŘ ǘƘŜ Dt{ ǳǎŜŘ ŀƭƻƴƎ ǘƘŜ 

ǊƻǳǘŜŀƴŘ ŘŜƭƛǾŜǊŜŘ ƛǘ ǘƻ ǘƘŜ Ŏƻƴǎǳƭǘŀƴǘϥǎ ƻŦŦƛŎŜ ŦƻǊ Řŀǘŀ ŘƻǿƴƭƻŀŘƛƴƎΦ 5ŀǘŀ ŎƭŜǊƪǎ ǘƘŜƴ ŜƴǘŜǊŜŘ 

ǘƘŜǊŜŎƻǊŘŜŘ Řŀǘŀ ŦǊƻƳ ǘƘŜ ǎǳǊǾŜȅ ǎƘŜŜǘ ƛƴǘƻ ǘƘŜ ǇǊŜǇŀǊŜŘ a{π9ȄŎŜƭ ŘŀǘŀǎƘŜŜǘǎΦ 

· ¢ǳǊƴƛƴƎ ƳƻǾŜƳŜƴǘ ǎǳǊǾŜȅǎ 

¢ǳǊƴƛƴƎ ƳƻǾŜƳŜƴǘ ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦƻǊ [h¢м ŀƴŘ [h¢н ǘƻ ŜǎǘƛƳŀǘŜ ǇŜŀƪ ƘƻǳǊ ǘǊŀŦŦƛŎŦƻǊ 

ǘƘŜ ŘŜǎƛƎƴ ƻŦ ƳŀƧƻǊ ŀƴŘ ƳƛƴƻǊ ƛƴǘŜǊǎŜŎǘƛƻƴǎΦ ¢ƘŜ ǎǳǊǾŜȅǎ ŀƛƳŜŘ ǘƻ ǇǊƻǾƛŘŜ ŘŜǘŀƛƭŜŘ 

ǘǊŀŦŦƛŎƳƻǾŜƳŜƴǘ ƛƴŦƻǊƳŀǘƛƻƴ ŀǘ ƛƴǘŜǊǎŜŎǘƛƻƴǎ ōȅ ƳŜŀǎǳǊƛƴƎ ǘƘŜ ǾƻƭǳƳŜ ƻŦ ǾŜƘƛŎƭŜǎ ǘƘŀǘ ŜƴǘŜǊ 

ŀƴŘŜȄƛǘ ŦǊƻƳ ŜŀŎƘ ŘƛǊŜŎǘƛƻƴ ŀƴŘ ǇƻǎǎƛōƭŜ ŎƻƳōƛƴŀǘƛƻƴΦ 

[h¢м ǎǳǊǾŜȅǎ ǿŜǊŜ ŎŀǊǊƛŜŘ ƻǳǘ ŦƻǊ нп ƘƻǳǊǎ ƻƴ н ŎƻƴǎŜŎǳǘƛǾŜ Řŀȅǎ ŀǘ н ŎƻǳƴǘƛƴƎ 

ǎǘŀǘƛƻƴǎƛƴaƭŀƴŘƛȊƛ ŀƴŘ /ƘŀƭƛƴȊŜ ŦǊƻƳ муǘƘ ǘƻ мфǘƘ 5ŜŎŜƳōŜǊ нлннΦ 

[h¢н ǎǳǊǾŜȅǎ ǿŜǊŜ ŎƻƴŘǳŎǘŜŘ ŦƻǊ т ŎƻƴǎŜŎǳǘƛǾŜ Řŀȅǎ ŀǘ ŀ ŎƻǳƴǘƛƴƎ ǎǘŀǘƛƻƴ ƛƴ aƻǊƻƎƻǊƻ 

ŦǊƻƳмпǘƘ ǘƻ нлǘƘ 5ŜŎŜƳōŜǊ нлннΦ CƛǾŜ Ŏƻǳƴǘǎ ǿŜǊŜ ŘƻƴŜ ŦƻǊ мс ƘƻǳǊǎ ƻƴ ǿŜŜƪŘŀȅǎΣ ǘǿƻ 

ŎƻǳƴǘǎǿŜǊŜ ŘƻƴŜ ŦƻǊ нп ƘƻǳǊǎ όƻƴŜ ƻƴ ŀ ǿŜŜƪŘŀȅ ŀƴŘ ƻƴŜ ƻƴ ŀ ǿŜŜƪŜƴŘύΦ ¢ƘŜ ǊŜƳŀƛƴƛƴƎ р 

ŘŀȅǎǿŜǊŜ ǎǳǊǾŜȅŜŘ ŦƻǊ мс ƘƻǳǊǎΦ 

¢ƘŜ ŎƻǳƴǘƛƴƎ ǇǊƻŎŜŘǳǊŜ ƛǎ ŜȄŀŎǘƭȅ ǘƘŜ ǎŀƳŜ ŀǎ ǘƘŜ ŎƭŀǎǎƛŦƛŜŘ Ŏƻǳƴǘǎ όaƛŘπōƭƻŎƪύ ǿƘƛƭŜ 

ǘƘŜŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǾŜƘƛŎƭŜǎ ǿŀǎ ǎƛƳǇƭŜǊΣ ƛƴŎƭǳŘƛƴƎ ƻƴƭȅ /ŀǊǎΣ .ǳǎŜǎΣ [ƛƎƘǘ ¢ǊǳŎƪǎΣ ŀƴŘ IŜŀǾȅ 

¢ǊǳŎƪǎΦ ! ǎǳǊǾŜȅ ǘŜŀƳ ŦƻǊ ŀ ǘƘǊŜŜπƭŜƎ ƛƴǘŜǊǎŜŎǘƛƻƴ ƘŀŘ с ǎǳǊǾŜȅƻǊǎ ŀƴŘ м ǎǳǇŜǊǾƛǎƻǊΣ ǿƘƛƭŜ ŀ 

ƴƻǊƳŀƭŦƻǳǊπƭŜƎ ƛƴǘŜǊǎŜŎǘƛƻƴ ƘŀŘ мн ǎǳǊǾŜȅƻǊǎ ŀƴŘ м ǎǳǇŜǊǾƛǎƻǊΦ 

ғCƛƎǳǊŜ оπнсΥ LƴǘŜǊǎŜŎǘƛƻƴ ǎǘǳŘȅҔ 

4 leg intersection 3 leg intersection 
4 leg intersection 

dualcarriageway 
Index 

 

 

 

 

 

 

 

 
At each 
Intersectionthe 
movements 
weredescribed as 
follows 
A ς Left Turn 
B ς Straight 
C ς Right Turn 
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&  5ŀǘŀ ŜƴǘǊȅ 

{ǇŜŎƛŀƭƭȅ ŦƻǊƳŀǘǘŜŘ aƛŎǊƻǎƻŦǘ 9ȄŎŜƭ ǎƘŜŜǘǎ ǿŜǊŜ ǳǎŜŘ ǘƻ ŀǎǎƛǎǘ ǘƘŜ ƛƴǇǳǘ ǘƘŜ ǎǳǊǾŜȅ Řŀǘŀ 

ŦǊƻƳǘƘŜ ǎǳǊǾŜȅ ŦƻǊƳǎ ǿƘƛƭŜ ǇŜǊŦƻǊƳƛƴƎ ŀ ƴǳƳōŜǊ ƻŦ ŎƘŜŎƪǎ ǘƻ ŜƴǎǳǊŜ Řŀǘŀ ŎƻƴŦƻǊƳŜŘ ǘƻ 

ǘƘŜŘŜŦƛƴŜŘ ǊŜƭŀǘƛƻƴǎƘƛǇ ŀƴŘ ǎǘƻǊŜŘ ŎƘŜŎƪƛƴƎ ǇǊƻŎŜŘǳǊŜǎ ƛƴ ǘƘŜ Řŀǘŀōŀƴƪ ǎȅǎǘŜƳΦ 

LƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ ǘƘŜ Řŀǘŀ ǿŀǎ ŘŜƭƛǾŜǊŜŘ ǘƻ {/[Σ Řŀǘŀ ŜƴǘǊȅ ŎƭŜǊƪǎ ŎƘŜŎƪŜŘ ŀƴŘ ŀǊǊŀƴƎŜŘ 

ǘƘŜǎǳǊǾŜȅ ŦƻǊƳǎ ōŜŦƻǊŜ ŜƴǘŜǊƛƴƎ ǘƘŜ Řŀǘŀ ƛƴǘƻ ǘƘŜ ŎƻƳǇǳǘŜǊ ŘŀǘŀōŀǎŜΦ 

 

&  tŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅ 

CƻǊ ǘƘŜ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅΣ ǘƘŜ ƳŜǘƘƻŘƻƭƻƎȅ ƛƴǾƻƭǾŜŘ ǎŜǾŜǊŀƭ ŀŎǘƛǾƛǘƛŜǎΦ 

· 5ŜǎƪǿƻǊƪ ǘƻ ƛŘŜƴǘƛŦȅ ƪŜȅ ǎǘŀƪŜƘƻƭŘŜǊǎ 

· hōǘŀƛƴƛƴƎ ŀƴƛƳŀƭ ŎŜƴǎǳǎ Řŀǘŀ ŦǊƻƳ ƎƻǾŜǊƴƳŜƴǘ ŀƎŜƴŎƛŜǎ ŀƴŘ ƛƴǎǘƛǘǳǘƛƻƴǎ 

· /ƻƴŘǳŎǘƛƴƎ ƛƴǘŜǊǾƛŜǿǎ ǿƛǘƘ ƭƛǾŜǎǘƻŎƪ ŀƴŘ ǊŀƴŎƘ ƻŦŦƛŎƛŀƭǎ ƛƴ YƛōŀƘŀ ŀƴŘ /ƘŀƭƛƴȊŜ 
ŘƛǎǘǊƛŎǘǎƛƴ ǘƘŜ /ƻŀǎǘ ǊŜƎƛƻƴΣ ŀƴŘ aƻǊƻƎƻǊƻ ŘƛǎǘǊƛŎǘ ƛƴ ǘƘŜ aƻǊƻƎƻǊƻ ǊŜƎƛƻƴ 

· 5ǊƛǾŜ ǘƘǊƻǳƎƘ ŦǊƻƳ YƛōŀƘŀ ǘƻ YƛǇŜǊŀ ǘƻ ŎƻƴŦƛǊƳ ŎŀǘǘƭŜ ŎǊƻǎǎƛƴƎ Ǉƻƛƴǘǎ ŀƴŘ ŀƭǎƻ 
ƛƴǘŜǊǾƛŜǿƛƴƎ ŎŀǘǘƭŜ ƪŜŜǇŜǊǎ ŀƭƻƴƎ ǘƘŜ ¢!b½!a IƛƎƘǿŀȅ 

 

3.9.5 ¢ǊŀŦŦƛŎ {ǳǊǾŜȅ !ƴŀƭȅǎƛǎ 

&  ¢ǊŀŦŦƛŎ ǾƻƭǳƳŜ Ŏƻǳƴǘǎ 

¢ƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ Ŏƻǳƴǘ ǊŜǎǳƭǘǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

· ¢ƘŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǘƘŜ !т ǊƻŀŘ ŀǊŜ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǇǊƻƧŜŎǘ ǊƻŀŘ όYƛōŀƘŀ ǘƻ 
aƻǊƻƎƻǊƻŜȄǇǊŜǎǎǿŀȅύΦ 

· ¢ƘŜǊŜŦƻǊŜΣ ƛǘ ǿŀǎ ƴŜŎŜǎǎŀǊȅ ǘƻ ǎŜƭŜŎǘ ǘƘŜ Ǉƻƛƴǘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ !т ǊƻŀŘ ŦǊƻƳ 
ŀƳƻƴƎ ǘƘŜ ǘǊŀŦŦƛŎ ǎǳǊǾŜȅ ǇƻƛƴǘǎΦ 

· ¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƛǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ŦƛƎǳǊŜΦ 

· tƻƛƴǘ мόYƛōŀƘŀύ Ƙŀǎ ǘƘŜ ƘƛƎƘŜǎǘ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƻŦ мфΣмфу ǾŜƘƛŎƭŜǎ ǇŜǊ ŘŀȅΦ 

· tƻƛƴǘ мрόaƻǊƻƎƻǊƻύ Ƙŀǎ ǘƘŜ ǎŜŎƻƴŘ ƘƛƎƘŜǎǘ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ǿƛǘƘ мфΣлрт ǾŜƘƛŎƭŜǎκŘŀȅΦ 

· tƻƛƴǘ мфό{ŀƴƎŀǎŀƴƎŀύ Ƙŀǎ ǘƘŜ ƭƻǿŜǎǘ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ǿƛǘƘ рΣоро ǾŜƘƛŎƭŜǎκŘŀȅΦ 

ғCƛƎǳǊŜ оπнтΥ ¢ǊŀŦŦƛŎ ±ƻƭǳƳŜ /ƻǳƴǘǎ {ǳǊǾŜȅ tƻƛƴǘǎҔ 
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ғ¢ŀōƭŜ оπртΥ ¢ǊŀŦŦƛŎ ±ƻƭǳƳŜ /ƻǳƴǘǎ ōȅ {ǳǊǾŜȅ tƻƛƴǘǎҔ 

Point 
Traffic 

Volume(veh
/day) 

Point 
Traffic 

Volume(veh
/day) 

Point 
Traffic 

Volume(veh
/day) 

1 19,198 8 1,261 15 19,057 

2 12,501 9 9,897 16 14,457 

3 266 10 12,685 17 7,416 

4 9,363 11 10,184 18 14,457 

5 7,975 12 4,523 19 5,353 

6 14,074 13 9,697 - - 

7 1,635 14 12,352 - - 

όbƻǘŜ Υ ¢ƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƛǎ ŀǇǇƭƛŜŘ ōȅ !5¢ύ 

ғCƛƎǳǊŜ оπнуΥ ¢ǊŀŦŦƛŎ ±ƻƭǳƳŜ /ƻǳƴǘǎ ōȅ {ǳǊǾŜȅ tƻƛƴǘǎҔ 

 

&  ¢ǊŀŦŦƛŎ ǾƻƭǳƳŜ ōȅ ǘƛƳŜ 

¢ƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƛǎ ǘƘŜ ǎǳƳ ƻŦ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ Ǉƻƛƴǘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ !тǊƻŀŘΦ 

¶ ¢ƘŜ ŀƴŀƭȅǎƛǎ ǎƘƻǿŜŘ ǘƘŀǘ ǘƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ǊŜƳŀƛƴŜŘ ǊŜƭŀǘƛǾŜƭȅ ǎǘŀōƭŜ ōŜǘǿŜŜƴ 
рΦл҈ŀƴŘ рΦо҈ ŦǊƻƳ лсΥлл ǘƻ мпΥллΦΣ ǿƛǘƘ ƴƻ ŘƛǎǘƛƴŎǘ Ǌŀǘƛƻ ŦƻǊ ǇŜŀƪ ƘƻǳǊ 

¶ 5ǳǊƛƴƎ ƴƛƎƘǘǘƛƳŜ ƘƻǳǊǎΣ ǘƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ōŜǘǿŜŜƴ нΦт҈ ŀƴŘ пΦт҈Φ 

¶ ¢ƘŜ ǎƘŀǊŜ ƻŦ Řŀȅ ǘƛƳŜ ŀƴŘ ƴƛƎƘǘ ǘƛƳŜ ǘǊŀŦŦƛŎ ǿŀǎ ŦƻǳƴŘ ǘƻ ōŜ суΦл҈ ŀƴŘ 
онΦл҈ΣǊŜǎǇŜŎǘƛǾŜƭȅΦ 

 

ғCƛƎǳǊŜ оπнфΥ ¢ǊŀŦŦƛŎ ±ƻƭǳƳŜ .ȅ ¢ƛƳŜҔ 
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&  ¢ǊŀŦŦƛŎ ǾƻƭǳƳŜ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜ 

¢ƘŜ ǾŀƭǳŜǎ ƻŦ ǘŀōƭŜ ōŜƭƻǿ ŀǊŜ ǘƘŜ ǎǳƳ ƻŦ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƻŦ ǘƘŜ ǎǳǊǾŜȅ Ǉƻƛƴǘǎ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻǘƘŜ 

!т ǊƻŀŘΦ 

¶ ¢ƘŜ Ǌŀǘƛƻ ƻŦ ǇŀǎǎŜƴƎŜǊ ŎŀǊǎ ƛǎ отΦф҈Σ ǿƘƛƭŜ ǘƘŀǘ ƻŦ ōǳǎŜǎ ƛǎ мтΦт҈Φ 

¶ Lƴ ǘŜǊƳǎ ƻŦ ƎƻƻŘǎ ǾŜƘƛŎƭŜǎΣ ǘƘŜ Ǌŀǘƛƻǎ ƻŦ ƭƛƎƘǘ ǘǊǳŎƪǎΣ ƳŜŘƛǳƳ ǘǊǳŎƪǎΣ ƘŜŀǾȅ ǘǊǳŎƪǎΣ 
ŀƴŘǘǊŀƛƭŜǊ ǘǊǳŎƪǎ ŀǊŜ оΦм҈Σ рΦр҈Σ тΦм҈Σ ŀƴŘ нуΦт҈Σ ǊŜǎǇŜŎǘƛǾŜƭȅΦ 

ғ¢ŀōƭŜ оπруΥ ¢ǊŀŦŦƛŎ ±ƻƭǳƳŜ ōȅ ǾŜƘƛŎƭŜ ǘȅǇŜҔ 

 
Classicfication 

 
Car 

 
Bus 

Goods vehicle  
Sum Light

truck 
Medium

truck 
Heavy
truck 

Trailer 

Traffic volume 
(veh/day) 

54,402 25,418 4,412 7,936 10,149 41,199 143,516 

Ratio 37.9(%) 17.7(%) 3.1(%) 5.5(%) 7.1(%) 28.7(%) 100.0(%) 

όbƻǘŜ Υ ¢ƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƛǎ ŀǇǇƭƛŜŘ ōȅ !5¢ύ 

&  tŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅǎ 

¢ƘŜ ǊŜǎǳƭǘǎ ƻŦ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ ¢ƘŜ ƴǳƳōŜǊ ƻŦ ǇŜŘŜǎǘǊƛŀƴǎ ŎǊƻǎǎƛƴƎ ŀǘ ŜǾŜǊȅ ǎǳǊǾŜȅ Ǉƻƛƴǘ ƛǎ ƴƻǘ ƭŀǊƎŜΣ ǿƛǘƘ ƭŜǎǎ 
ǘƘŀƴолл ǇŜƻǇƭŜκŘŀȅΣ ŀƴŘ ǘƘŜǊŜ ǿŜǊŜ ǾŜǊȅ ŦŜǿ ŀƴƛƳŀƭǎ ƻōǎŜǊǾŜŘ ŘǳǊƛƴƎ ǘƘŜ ǎǳǊǾŜȅΦ 

¶ {ŀƴƎŀǎŀƴƎŀ Ƙŀǎ ǘƘŜ ƭŀǊƎŜǎǘ ƴǳƳōŜǊ ƻŦ ǇŜŘŜǎǘǊƛŀƴǎ ǿƛǘƘ нсуΣ ōǳǘ ƴƻ ŀƴƛƳŀƭǎ ǿŜǊŜ 
ƻōǎŜǊǾŜŘΦ 

ғCƛƎǳǊŜ оπолΥ tŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎ ǎǳǊǾŜȅǎ ǇƻƛƴǘǎҔ 

 

ғ¢ŀōƭŜ оπрфΥ !Ƴƻǳƴǘ ƻŦ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŀƴƛƳŀƭ ŎǊƻǎǎƛƴƎҔ 

Classicfication Pedestrian crossing (person/day) Animal crossing (animal/day) 

Lake Oil 65 1 

Mduala 259 5 

Sangasanga 268 0 
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&  {ǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅǎ 

¢ƘŜ ǊŜǎǳƭǘ ƻŦ ǎǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅǎ ŀǊŜ ŀǎ ŦƻƭƭƻǿǎΥ 

¶ ¢ƘŜ ŎƭƻǎŜǊ ǘƻ 5ŀǊ Ŝǎ {ŀƭŀŀƳΣ ǘƘŜ ƭƻǿŜǊ ǘƘŜ ŘǊƛǾƛƴƎ ǎǇŜŜŘ ƛǎ ŀƴŘ ǘƘŜ ǎŀƳŜ ŦƻǊ aƻǊƻƎƻǊƻΦ 

¶ ¢ƘŜ aōŜȊƛπYƛōŀƘŀ ǎŜŎǘƛƻƴ Ƙŀǎ ǘƘŜ ƭƻǿŜǎǘ ŘǊƛǾƛƴƎ ǎǇŜŜŘΣ ǿƘƛŎƘ ǊŀƴƎŜǎ ŦǊƻƳ 
мрΦоƪƳκƘǘƻ нсΦмƪƳκƘΦ 

ғCƛƎǳǊŜ оπомΥ {ǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅǎ Ǉƻƛƴǘ ŀƴŘ ǊŜǎǳƭǘǎҔ 

 

ғ¢ŀōƭŜ оπслΥ {ǇŜŜŘ ŘŜƭŀȅ ǎǳǊǾŜȅǎ ǊŜǎǳƭǘǎҔ 

Classification Speed (km/h) 

Section Length Direction Time Attempt 11-12-2022 12-12-2022 18-12-2022 19-12-2022 

 
 
 
 
 

A 

 
 
 
 
 
16.1km 

 
Mbezi 
Ҧ 

Kibaha 

 
AM PEAK 

1st 16.9 15.3 - - 

2nd 26.1 21.0 - - 

 
PM PEAK 

1st 23.0 18.9 - - 

2nd 17.9 24.2 - - 

 
Kibaha 
Ҧ 

Mbezi 

 
AM PEAK 

1st 22.0 17.9 - - 

2nd 25.4 16.9 - - 

 
PM PEAK 

1st 22.5 18.9 - - 

2nd 22.5 22.5 - - 

 
 
 
 

 
B 

 
 
 
 

 
28.5km 

 
Kibaha 
Ҧ 

Mlandizi 

 
AM PEAK 

1st 26.3 34.2 - - 

2nd 30.5 24.4 - - 

 
PM PEAK 

1st - - 22.8 23.8 

2nd - - 31.1 - 

 
Mlandizi 
Ҧ 

Kibaha 

 
AM PEAK 

1st - - 19.4 22.8 

2nd - - 28.0 - 

 
PM PEAK 

1st 27.6 31.7 - - 

2nd 31.1 27.1 - - 
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C 

 
 
 
 

 
44.2km 

 
Mlandizi 
Ҧ 

Chalinze 

 
AM PEAK 

1st - - 37.9 33.6 

2nd - - 40.2 56.4 

 
PM PEAK 

1st - - 51.0 36.8 

2nd - - 39.6 39.6 

 
Chalinze 
Ҧ 

Mlandizi 

 
AM PEAK 

1st - - 27.6 41.4 

2nd - - 26.5 39.6 

 
PM PEAK 

1st - - 44.2 25.0 

2nd - - 44.2 44.2 

 
 
 
 

 
D 

 
 
 
 

 
83.3km 

 
Chalinze 
Ҧ 

Morogoro 

 
AM PEAK 

1st - - 30.1 34.2 

2nd - - 30.7 43.5 

 
PM PEAK 

1st - - 40.0 45.4 

2nd - - 41.0 41.7 

 
Morogoro 
Ҧ 

Chalinze 

 
AM PEAK 

1st - - 31.2 43.5 

2nd - - 29.8 44.2 

 
PM PEAK 

1st - - 36.0 29.6 

2nd - - 51.5 45.4 

 
 
 
 

 
E 

 
 
 
 

 
23.6km 

 
Morogoro 
Ҧ 

Kipera 

 
AM PEAK 

1st - - 15.7 15.7 

2nd - - 26.7 19.1 

 
PM PEAK 

1st - - - - 

2nd - - - - 

 
Kipera 
Ҧ 

Morogoro 

 
AM PEAK 

1st - - - - 

2nd - - - - 

 
PM PEAK 

1st - - 24.8 29.5 

2nd - - 24.8 20.8 

3.11 {ǳƳƳŀǊȅ ƻŦ .ŀǎŜƭƛƴŜ 5ŜǎƛƎƴ 

3.11.1 5ŜǎƛƎƴ {ǘŀƴŘŀǊŘǎ 

¢ƘŜ ŘŜǎƛƎƴ ōŀǎƛǎ ǎƘƻǳƭŘ ōŜ ŜǎǘŀōƭƛǎƘŜŘ ŀǎ ƎǳƛŘŜƭƛƴŜǎ ŦƻǊ ǘƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜŜƴƎƛƴŜŜǊƛƴƎ ŘŜǎƛƎƴΣ 

ŀƴŘ Ƴǳǎǘ ŀǘ ƭŜŀǎǘ ƛƴŎƭǳŘŜ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ŘŜǎƛƎƴ ǎǇŜŜŘΣ Ŧƛƴŀƭ ŀƭƛƎƴƳŜƴǘŀƭǘŜǊƴŀǘƛǾŜΣ ǘȅǇƛŎŀƭ ŎǊƻǎǎ 

ǎŜŎǘƛƻƴ ǎǘŀƴŘŀǊŘǎΣ ŀƴŘ Ŧƛƴŀƭ ǇŀǾŜƳŜƴǘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻǇǘƛƻƴ ŀƴŘŘǊŀƛƴŀƎŜ ǊŜƘŀōƛƭƛǘŀǘƛƻƴ ǇǊƛƴŎƛǇƭŜǎΦ 

¢ƘŜ ǎŀƳŜ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ ŀǇǇǊƻǾŜŘ ƛƴ [ƻǘπм ǿŜǊŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘƛǎ ǇǊƻƧŜŎǘ ŀƴŘ ŘŜǘŀƛƭǎ ŀǊŜ ŀǎŦƻƭƭƻǿǎΦ 

ғ¢ŀōƭŜ оπунΥ !ǇǇƭƛŜŘ 5ŜǎƛƎƴ /ǊƛǘŜǊƛŀҔ 

Description Design Criteria Nationality Apply 

 
 

 

¶ Road Geometry Design Manual (MoWT1), 2011) Tanzania  

¶ Code of Practice for Geometric Design of Trunk 
Roads(Draft) (SATCC2), 1998) 

South Africa reference 

¶ Korea Expressway Corporation Standard 
(Interchange, Toll plaza and Rest Area) 

Korea  
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Geometric/Tr
affic 

¶ A Guide to Traffic signing by MOID 2009 Tanzania  

¶ HCM 7th Edition (Traffic Analysis) USA  

¶ KHCM2013 Korea reference 

 

 
Pavement 

¶ Pavement and Materials Design Manual (MoWT, 
1999) 

Tanzania  

¶ Pavement Design Manual, Volume II Rigid 
Pavements 2013 

Ethiopia  

¶ AASHTO Standard for Pavement USA reference 

 
Structure 

¶ British Standards BS 5400 U.K  

¶ BS EN Code for Structural Design : BS EN 1991, BS 
EN 1992, BS EN 1998 

U.K  

Hydrology 
/Hydraulics 

¶ TRRL3) East African Flood Model U.K  

Ancillary ¶ The Guide to Traffic Signing (MOID4), 2009) Tanzania  

Specification 
¶ Standard Specifications for Road Works (MoWT, 

2000) 
Tanzania  

Surveying 
¶ Land Survey and Mapping 

StandardsofTanzania(Land Surveying 
Regulations CAP 390) 
¶ Field Testing Manual 2003 

Tanzania  

Testing 
Procedure 

¶ Laboratory testing manual, 2000, 
Ministry of Works, Tanzania 

Tanzania  

1) ah²¢ Υ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎ ŀƴŘ ¢ǊŀƴǎǇƻǊǘ 
2) {!¢// Υ {ƻǳǘƘŜǊƴ !ŦǊƛŎŀ ¢ǊŀƴǎǇƻǊǘ ŀƴŘ /ƻƳƳǳƴƛŎŀǘƛƻƴǎ /ƻƳƳƛǎǎƛƻƴ 
3) ¢ww[Υ ¢ǊŀƴǎǇƻǊǘ ŀƴŘ wƻŀŘ wŜǎŜŀǊŎƘ [ŀōƻǊŀǘƻǊȅ 
4) ahL5 Υ aƛƴƛǎǘǊȅ ƻŦ LƴŦǊŀǎǘǊǳŎǘǳǊŜ 5ŜǾŜƭƻǇƳŜƴǘ 

 

3.11.1.1 DŜƻƳŜǘǊƛŎ 5ŜǎƛƎƴ {ǘŀƴŘŀǊŘ 

!ǎ ǎƘƻǿƴ ƛƴ ǘƘŜ ¢ŀōƭŜ ŀōƻǾŜΣ ǘƘŜ ΨwƻŀŘ DŜƻƳŜǘǊȅ 5ŜǎƛƎƴ aŀƴǳŀƭ όaƻ²¢Σ нлммύΩ ǿŀǎ ŀǇǇƭƛŜŘŀǎ ŀ 

ƎŜƻƳŜǘǊȅ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ wCtΦ !ƴŘ ƛƴ ŎŀǎŜ ǘƘŀǘ ƛŦ ǘƘŜ ΨwƻŀŘ DŜƻƳŜǘǊȅ 5ŜǎƛƎƴ aŀƴǳŀƭ 

όaƻ²¢Σ нлммύΩ ƛǎ ŘŜŜƳŜŘ ƛƴǎǳŦŦƛŎƛŜƴǘΣ ǘƘŜ YƻǊŜŀ 9ȄǇǊŜǎǎǿŀȅ /ƻǊǇƻǊŀǘƛƻƴ{ǘŀƴŘŀǊŘΣ ǿƘƛŎƘ ƛǎ ŎǳǊǊŜƴǘƭȅ 

ǳǎŜŘ ƛƴ YƻǊŜŀΣ ǿŀǎ ŀǇǇƭƛŜŘ ŀƴŘ ǿŀǎ Ƴŀƛƴƭȅ ǊŜŦƭŜŎǘŜŘƛƴƛƴǘŜǊŎƘŀƴƎŜǎΣ ǘƻƭƭ ǇƭŀȊŀǎΣ ŀƴŘ ǊŜǎǘ ŀǊŜŀǎΦ Lƴ ǘƘƛǎ 

ŎŀǎŜΣ {ƻǳǘƘ !ŦǊƛŎŀƴ ŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘǎ ǿŜǊŜ ŀƭǎƻǊŜŦŜǊǊŜŘ ǘƻΣ ŀƴŘ ŜŦŦƻǊǘǎ ǿŜǊŜ ƳŀŘŜ ǘƻ ǎŜƭŜŎǘ ǎǘŀƴŘŀǊŘǎ 

ǎǳƛǘŀōƭŜ ŦƻǊ ƭƻŎŀƭ ŎƻƴŘƛǘƛƻƴǎΦ 

!ǎ ŦƻǊ ǘƘŜ ǘǊŀŦŦƛŎ ŀƴŀƭȅǎƛǎΣ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀƴŜǎ ŦƻǊ ǘƘŜ ƳŀƛƴƭƛƴŜ ŀǎ ǿŜƭƭ ŀǎ ǊŀƳǇǎΣI/a 

т¢Iό¦{!ύ ŀƴŘ YI/a нлмоόYƻǊŜŀύ ǎƛƴŎŜ ǘƘŜǊŜ ŀǊŜ ƴƻ ǇŀǊǘƛŎǳƭŀǊ Ƴŀƴǳŀƭ ŦƻǊ ǘƘŜŜȄǇǊŜǎǎǿŀȅ ƛƴ ¢ŀƴȊŀƴƛŀΦ 

¢ƘŜ ǊƻŀŘ Ŏƭŀǎǎ ŀƴŘ ŘŜǎƛƎƴ ǎǇŜŜŘΣ ǿƘƛŎƘ ŀǊŜ ǘƘŜ ƪŜȅ ǘƻ ǘƘŜ ƎŜƻƳŜǘǊƛŎ ŘŜǎƛƎƴ ƻŦ ǘƘŜ ǊƻŀŘΣ 

ǿŀǎŘŜǘŜǊƳƛƴŜŘ ŀǎ ŦƻƭƭƻǿǎΦ 

 Road Classification 

¢ƘŜ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǊƻŀŘǎ ōŀǎŜŘ ƻƴ ǘƘŜ ǘǿƻ ŦǳƴŘŀƳŜƴǘŀƭ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŦǳƴŎǘƛƻƴǎ ŀǊŜ ǘƘŜƪŜȅ 

ŜƭŜƳŜƴǘǎ ƻŦ ǘƘŜ ŀŎŎŜǎǎ ŎƻƴǘǊƻƭ Ǉƭŀƴǎ ŀƴŘ ǘƘŜ ŘŜŎƛǎƛƻƴǎ ƻƴ ǘƘŜ ŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀΦ ¢ƘŜ ǇǊƻƧŜŎǘǊƻŀŘ ƛǎ 

ƛƴǘŜƴŘŜŘ ǘƻ ŦƻǊƳ ŀ ƎŀǘŜǿŀȅ ǘƻ ǘƘŜ /ŜƴǘǊŀƭΣ bƻǊǘƘŜǊƴ ŀƴŘ {ƻǳǘƘŜǊƴ ǊƻŀŘ ŎƻǊǊƛŘƻǊǎ ƻŦ¢ŀƴȊŀƴƛŀΣ ǿƘƛŎƘ 

ǇǊƻǾƛŘŜ ŀŎŎŜǎǎ ǘƻ ƴŜƛƎƘōƻǊƛƴƎ ŎƻǳƴǘǊƛŜǎ ƻŦ YŜƴȅŀΣ ¦ƎŀƴŘŀΣ wǿŀƴŘŀΣ .ǳǊǳƴŘƛΣ½ŀƛǊŜΣ ½ŀƳōƛŀ ŀƴŘ aŀƭŀǿƛΦ 

¢ƘŜǊŜŦƻǊŜΣ ƛǘ ǎƘƻǳƭŘ ōŜ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ǘƘŜ ƘƛƎƘŜǎǘ ƎǊŀŘŜΣ ŀƴŘ ŀƭǎƻΣōŀǎŜŘ ƻƴ ǘƘŜ ŜǎǘƛƳŀǘŜŘ !!5¢ ƻŦ ǘƘŜ 
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ǘŀǊƎŜǘ ȅŜŀǊ ƛǎ ƳƻǊŜ ǘƘŀƴ уΣллл ǾŜƘƛŎƭŜ ǇŜǊ ŘŀȅΣ ǘƘŜǊŜŦƻǊŜǘƘŜ tǊƻƧŜŎǘ ƛǎ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ŀ ŘŜǎƛƎƴ Ŏƭŀǎǎ ! ό5/ 

мΦύ 

¢ƘŜ ǊŜƭŀǘƛƻƴǎƘƛǇ ōŜǘǿŜŜƴ wƻŀŘ 5ŜǎƛƎƴ /ƭŀǎǎ ŀƴŘ CǳƴŎǘƛƻƴŀƭ /ƭŀǎǎ ŀǎ ǎƘƻǿƴ ƛƴ wD5a όaƻ²¢Σнлммύ ŀǊŜ 

ŀǎ ŦƻƭƭƻǿǎΤ 

ғ¢ŀōƭŜ оπуоΥ [ƛƴƪŀƎŜ ōŜǘǿŜŜƴ wƻŀŘ 5ŜǎƛƎƴ /ƭŀǎǎ ŀƴŘ CǳƴŎǘƛƻƴŀƭ /ƭŀǎǎҔ 

Road 
DesignCl
ass 

AADT in 
Designye
ar 

 Functional Class   

A B C  D E 

DC 1 > 8000      

DC 2 4000 ς 8000      

DC 3 1000 ς 4000      

DC 4 400 ς 1000 M     

DC 5 200 ς 400  M    

DC 6 20 ς 200      

DC 7 20 ς 50      

DC 8 < 20      

 Design Speed 

¢ƘŜ ŘŜǎƛƎƴ ǎǇŜŜŘ ƛǎ ƻƴŜ ƻŦ ǘƘŜ ŦǳƴŘŀƳŜƴǘŀƭ ŜƭŜƳŜƴǘǎ ƛƴ ŘŜǘŜǊƳƛƴƛƴƎ ǘƘŜ ŎǊƛǘŜǊƛŀ ŦƻǊ ǘƘŜ ǊƻŀŘƎŜƻƳŜǘǊƛŎ 

ŘŜǎƛƎƴΦ !ƭǎƻΣ ǿƘŜƴ ŜǎǘŀōƭƛǎƘƛƴƎ ǊƻŀŘ ŀƭƛƎƴƳŜƴǘΣ ƛǘ ŘƛǊŜŎǘƭȅ ŀŦŦŜŎǘǎ ǘƘŜ ŘŜŎƛǎƛƻƴǎ ƻƴǘƘŜ ƭƛƳƛǘǎ ƻŦ 

ŀƭƛƎƴƳŜƴǘ ŜƭŜƳŜƴǘǎΣ ŀǎ ǿŜƭƭ ŀǎ ǘƘŜ ŎƻƳŦƻǊǘ ƻŦ ǘƘŜ ŘǊƛǾŜǊǎ ƻƴ ǘƘŜ ǊƻŀŘΦ ¢ƘŜǊŜŦƻǊŜΣǿƘŜƴ ŘŜǘŜǊƳƛƴƛƴƎ 

ǘƘŜ ŘŜǎƛƎƴ ǎǇŜŜŘΣ ǘƘŜ ǘƻǇƻƭƻƎȅ ƻŦ ǘƘŜ ǘŜǊǊŀƛƴΣ ǘƘŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜΣ ŀƴŘ ǘƘŜŦǳƴŎǘƛƻƴŀƭ Ŏƭŀǎǎ ƻŦ ǘƘŜ ǊƻŀŘ 

ǎƘƻǳƭŘ ōŜ ŎƻƴǘŜƳǇƭŀǘŜŘ ǎǳŦŦƛŎƛŜƴǘƭȅΦ 

!ƭǎƻΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǎǳŎŎŜǎǎŦǳƭ ŎƻƴƴŜŎǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ƴŜǘǿƻǊƪΣ ǘƘŜ ŘŜǎƛƎƴǎǇŜŜŘ ŀǘ 

ǘƘŜ ŎƻƴƴŜŎǘƛƴƎ ǊƻŀŘǎ ǎƘƻǳƭŘ ŀƭǎƻ ōŜ ŎƻƴǎƛŘŜǊŜŘΦ 

¢ƘŜ ŦƻƭƭƻǿƛƴƎ ƛǎ ǘƘŜ ŘŜǎƛƎƴ ǎǇŜŜŘ ōȅ ǘƘŜ ǊƻŀŘ ŘŜǎƛƎƴ Ŏƭŀǎǎ ŀǎ ǎǳƎƎŜǎǘŜŘ ƛƴ wD5a όaƻǿύΣ нлммΦ 

ғ¢ŀōƭŜ оπупΥ 5ŜǎƛƎƴ ǎǇŜŜŘ ŦƻǊ ±ŀǊƛƻǳǎ wƻŀŘ 5ŜǎƛƎƴ /ƭŀǎǎŜǎҔ 

Design
Class 

Carriagew
ay 

width(m) 

Recommended design speed(km/h) Minimum design speed(km/h) 

Flat 
torolli
ng 

Rolling 
tohilly 

Mountaino
us 

Flat 
torolli
ng 

Rolling 
tohilly 

Mountaino
us 

DC 1 2×7.0 120 90 70 120 90 70 

DC 2 7.5 110 80 70 100 80 60 

DC 3 7.0 110 80 70 100 80 60 

DC 4 6.5 100 80 60 80 70 50 

DC 5 6.5 80 70 50 70 50 40 

DC 6 6.0 80 70 50 70 50 40 

3.11.1.2 {ǘǊǳŎǘǳǊŀƭ 5ŜǎƛƎƴ {ǘŀƴŘŀǊŘ 

¢ƘŜ ŘŜǎƛƎƴ {ǘǊǳŎǘǳǊŀƭ ǎǘŀƴŘŀǊŘǎ ŦƻǊ ōǊƛŘƎŜ ǎǘǊǳŎǘǳǊŜǎΣ ōƻȄ ŎǳƭǾŜǊǘǎΣ ǇƛǇŜ ŎǳƭǾŜǊǘǎ ŀƴŘƭƻƴƎƛǘǳŘƛƴŀƭ 

ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ǎƘŀƭƭ ōŜ ŀŎŎƻǊŘƛƴƎ ǘƻ .ǊƛǘƛǎƘ {ǘŀƴŘŀǊŘǎ ό.ǊƛǘƛǎƘ /ƻŘŜǎ ƻŦtǊŀŎǘƛŎŜǎύΣ 9¦wh ŎƻŘŜǎΣ 
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!ƳŜǊƛŎŀƴ {ǘŀƴŘŀǊŘǎΣ ¢ŀƴȊŀƴƛŀ {ǘŀƴŘŀǊŘǎ ŀƴŘ ƛƴ ǎƻƳŜ ŀǊŜŀǎ {ƻǳǘƘ!ŦǊƛŎŀƴ {ǘŀƴŘŀǊŘǎ ŀǎ ǎǘŀǘŜŘ ōŜƭƻǿΥ 

π 

 

 British Codes and Standards 

.{ рплл πнлллΥ .ǊƛǘƛǎƘ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ 5ŜǎƛƎƴ ŀƴŘ /ƻƴǎǘǊǳŎǘƛƻƴ ƻŦ {ǘŜŜƭΣ /ƻƴŎǊŜǘŜ ŀƴŘ/ƻƳǇƻǎƛǘŜ 

.ǊƛŘƎŜǎ ŀƴŘ {ǇŜŎƛŦƛŎŀǘƛƻƴǎ ŦƻǊ [ƻŀŘǎΣ aŀǘŜǊƛŀƭǎ ŀƴŘ ²ƻǊƪƳŀƴǎƘƛǇΦ ¢ƘŜ /ƻŘŜŎƻƳǇǊƛǎŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

tŀǊǘǎ ŀƴŘ {ŜŎǘƛƻƴǎΥ 

· Targeting specific parts of design and construction as follows: - 

- .{ рплл ς tŀǊǘ мΥ DŜƴŜǊŀƭ ǎǘŀǘŜƳŜƴǘ 

- .{ рплл ς tŀǊǘ нΥ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƭƻŀŘǎ 

- .{ рплл ς tŀǊǘ оΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŘŜǎƛƎƴ ƻŦ ǎǘŜŜƭ ōǊƛŘƎŜǎ 

- .{ рплл ς tŀǊǘ пΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŘŜǎƛƎƴ ƻŦ ŎƻƴŎǊŜǘŜ ōǊƛŘƎŜǎ 

- .{ рплл ς tŀǊǘ рΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŘŜǎƛƎƴ ƻŦ ŎƻƳǇƻǎƛǘŜ ōǊƛŘƎŜǎ 

- .{ рплл ς tŀǊǘ сΥ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇΣ ǎǘŜŜƭΤ 

- .{ рплл ς tŀǊǘ тΥ {ǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇΣ ŎƻƴŎǊŜǘŜΣ 
ǊŜƛƴŦƻǊŎŜƳŜƴǘŀƴŘ ǇǊŜπǎǘǊŜǎǎƛƴƎ ǘŜƴŘƻƴǎΦ 

- .{ рплл ς tŀǊǘ уΥ wŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ŦƻǊ ƳŀǘŜǊƛŀƭǎ ŀƴŘ ǿƻǊƪƳŀƴǎƘƛǇΣ ŎƻƴŎǊŜǘŜΣ 
ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŀƴŘ ǇǊŜπǎǘǊŜǎǎƛƴƎ ǘŜƴŘƻƴǎΦ 

- .{ рплл ς tŀǊǘ фΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ōŜŀǊƛƴƎǎ 

- .{ рплл ς tŀǊǘ млΥ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ CŀǘƛƎǳŜ 

- .5 отκлмΥ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ .ǊƛŘƎŜ ƭƻŀŘƛƴƎ π I! ŀƴŘ I. ƭƻŀŘƛƴƎ ŦƻǊ ƴƻǊƳŀƭ ǾŜƘƛŎƭŜ 
ƻǘƘŜǊǘƘŀƴ ŀōƴƻǊƳŀƭ ǾŜƘƛŎƭŜΦ 

- .{ уммл ςмффтΥ {ǘǊǳŎǘǳǊŀƭ ǳǎŜ ƻŦ ŎƻƴŎǊŜǘŜ 

- .5 омΥ 5ŜǎƛƎƴ ƻŦ .ǳǊƛŜŘ .ƻȄ /ǳƭǾŜǊǘǎ 

ό5ŜǎƛƎƴ ǘƘŜ ƛƴπǎƛǘǳ ŎƻƴŎǊŜǘŜ ŎǳƭǾŜǊǘ ǎƘƻǿƴ ōŜƭƻǿ ǘƻ ŎŀǊǊȅ I! ŀƴŘ I. [ƻŀŘƛƴƎ ƛǎ 

ŀŘƻǇǘŜŘ ŦƻǊ ŀƴŀƭȅǎƛǎ ƻŦ ǘƘŜ ōƻȄ ŎǳƭǾŜǊǘ ōŀǎŜŘ ƻƴ ǘƘŜ Ŏƭŀǎǎ ƻŦ ǘƘŜ ǊƻŀŘ ōŜƛƴƎ ŘŜǎƛƎƴŜŘΦ 

CƻǊ ŜȄǇǊŜǎǎǿŀȅ I.пр όпр ¦ƴƛǘǎύ ǎƘŀƭƭ ōŜ ŀŘƻǇǘŜŘύ 

- .{ моттΣ мффлΥ aŜǘƘƻŘǎ ƻŦ ¢ŜǎǘƛƴƎ ŦƻǊ {ƻƛƭǎ ŦƻǊ /ƛǾƛƭ 9ƴƎƛƴŜŜǊƛƴƎ tǳǊǇƻǎŜǎ 

- .{уллпΥ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ CƻǳƴŘŀǘƛƻƴ 

- .{ пппфΥ Iƻǘ ǊƻƭƭŜŘ ǎǘŜŜƭ ōŀǊǎ 

- .{ ппсмΥ /ƻƭŘ ǿƻǊƪŜŘ ǎǘŜŜƭ ōŀǊǎ 

- .{ ппунΥ IŀǊŘ ŘǊŀǿƴ ƳƛƭŘ ǎǘŜŜƭ ǿƛǊŜ 

- .{ ппуоΥ {ǘŜŜƭ ŦŀōǊƛŎ ǊŜƛƴŦƻǊŎŜƳŜƴǘ 

- .{ ппссΥ .ŀǊ ǎŎƘŜŘǳƭŜ ŘƛƳŜƴǎƛƻƴǎΤ ŎǳǘǘƛƴƎ ŀƴŘ ōŜƴŘƛƴƎΦ wŜƛƴŦƻǊŎŜƳŜƴǘ 

- .{ рфолΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ǎƛǘŜ ƛƴǾŜǎǘƛƎŀǘƛƻƴ 

- .{ рфтрΥ/ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ǘŜƳǇƻǊŀǊȅ ǿƻǊƪǎ ǇǊƻŎŜŘǳǊŜǎ ŀƴŘ ǘƘŜ ǇŜǊƳƛǎǎƛōƭŜ ǎǘǊŜǎǎ ŘŜǎƛƎƴƻŦ 
ŦŀƭǎŜǿƻǊƪ 

- .{ уллнΥ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŜŀǊǘƘ ǊŜǘŀƛƴƛƴƎ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ 

- .{ рфрлπмΥнлллΥ {ǘǊǳŎǘǳǊŀƭ ǳǎŜ ƻŦ {ǘŜŜƭ ƛƴ .ǳƛƭŘƛƴƎǎΦ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŘŜǎƛƎƴ τ 
wƻƭƭŜŘŀƴŘ ǿŜƭŘŜŘ ǎŜŎǘƛƻƴǎ 

· Euro Codes and Standards 

- .{ 9b мффт ό9¦wh/h59 тύ π DŜƻǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴ 

https://geotechnicaldesign.info/bs5930-2015.html
https://geotechnicaldesign.info/bs5930-2015.html
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- .{ 9b мффу ό9¦wh/h59 уύ π 5ŜǎƛƎƴ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ ŜŀǊǘƘ ǉǳŀƪŜ ǊŜǎƛǎǘŀƴŎŜ 

- 9¦wh/h59 тύΥ /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ CƻǳƴŘŀǘƛƻƴ 

- 9¦wh/h59 уΥ 5ŜǎƛƎƴ ƻŦ ǎǘǊǳŎǘǳǊŜǎ ŦƻǊ ŜŀǊǘƘǉǳŀƪŜ ǊŜǎƛǎǘŀƴŎŜ 

- .{ 9b мросtΥ 9ȄŜŎǳǘƛƻƴ ƻŦ ǎǇŜŎƛŀƭ ƎŜƻǘŜŎƘƴƛŎŀƭ ǿƻǊƪǎ ς .ƻǊŜŘ ǇƛƭŜǎ 

- .{ 9b мффнΥ 9ǳǊƻŎƻŘŜ нΥ 5ŜǎƛƎƴ ƻŦ ŎƻƴŎǊŜǘŜ ǎǘǊǳŎǘǳǊŜǎ 

- .{ 9b мффоΥ 9ǳǊƻŎƻŘŜ оΥ 5ŜǎƛƎƴ ƻŦ ǎǘŜŜƭ ǎǘǊǳŎǘǳǊŜǎ 

- 9ǳǊƻŎƻŘŜ тΥ DŜƻǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴ ς tŀǊǘ мΥ DŜƴŜǊŀƭ DŜƻǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴΣ tŀǊǘ нΥ DǊƻǳƴŘ 
ƛƴǾŜǎǘƛƎŀǘƛƻƴ ŀƴŘ ǘŜǎǘƛƴƎ όƛƴŎƻǊǇƻǊŀǘƛƴƎ ŎƻǊǊƛƎŜƴŘǳƳ нлмлύ 

· Material 

SpecificationsConcr

ete 

- /мрκнл π .ƭƛƴŘƛƴƎ /ƻƴŎǊŜǘŜ 

- /плκнл π .ǊƛŘƎŜ 5ŜŎƪ {ƭŀō ŀƴŘ /ƻƴŎǊŜǘŜ .ŜŀƳǎ 

- /плκнл π tŜŀǊǎΣ !ōǳǘƳŜƴǘ ŀƴŘ tƛƭŜ ŎŀǇ 

- /плκнл ς .ǊƛŘƎŜ tǊŜπǎǘǊŜǎǎŜŘ .ŜŀƳǎ 

- /плκнл ς CƻǳƴŘŀǘƛƻƴπ /ŀǎǘ Lƴπǎƛǘǳ /ƻƴŎǊŜǘŜ .ƻǊŜŘ tƛƭŜǎ 

- /плκнл ς CƻǳƴŘŀǘƛƻƴπ tǊŜŎŀǎǘ /ƻƴŎǊŜǘŜ .ƻǊŜŘ 

- /олκнл ς /ƻƴŎǊŜǘŜ .ƻȄ /ǳƭǾŜǊǘǎ 

- /олκнл ς /ƻƴŎǊŜǘŜ tƛǇŜ /ǳƭǾŜǊǘǎ 

- /нрκнл ς /ƻƴŎǊŜǘŜ ŦƻǊ [ƻƴƎƛǘǳŘƛƴŀƭ hǇŜƴ 5Ǌŀƛƴǎ 

Steel Reinforcement 

- IƛƎƘ ̧ƛŜƭŘ {ǘǊŜƴƎǘƘ .ŀǊǎ Dрл 

- {ǘŜŜƭ CŀōǊƛŎ wŜƛƴŦƻǊŎŜƳŜƴǘ ǘƻ .{ппуо 

Pre-Stressing Strands 

- IƛƎƘ ¢ŜƴǎƛƭŜ {ǘǊŀƴŘǎ Υ /ƻƳƳƻƴ {ƛȊŜΥ мнΦтƳƳ мрΦнпƳƳΣ тΦфпƳƳπнуΦсƳƳ 

π {ǘŀƴŘŀǊŘ ΥD.κ¢рннпΣ!{¢aпмсΣ.{руфсΣWL{ DоросΣ¦b9 ослфпΣY{ 5Σ!{κb½{пстн 

{ǘǊǳŎǘǳǊŜ !ƴŘ {ƛȊŜΥмҎтǿƛǊŜǎ π фΦрκммΦмκмнΦтκмрΦнκмрΦтκмтΦуκнмΦс ƳƳ 

- DƻƻŘ ǇŜǊŦƻǊƳŀƴŎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎΥ 

- ƘƛƎƘ ǘŜƴǎƛƭŜ ǎǘǊŜƴƎǘƘ ŀƴŘ ŜƭƻƴƎŀǘƛƻƴΤ 

low relaxation value; - small stress losing; excellent durable anti-fatigue performanceSteel 

Structural Works 

- .{ рфрлπмΥнллл Υ /ƻŘŜ ƻŦ ǇǊŀŎǘƛŎŜ ŦƻǊ ŘŜǎƛƎƴ τ wƻƭƭŜŘ ŀƴŘ ǿŜƭŘŜŘ ǎŜŎǘƛƻƴǎ 

Guard Rails 

- IƛƎƘǿŀȅ DŀƭǾŀƴƛȊŜŘ DǳŀǊŘǊŀƛƭ ǘƻ !!{I¢h aмулπлуΣ 9bмомтπнΣ ² ōŜŀƳΣ ¦πtƻǎǘΣ .ƻƭǘǎ 
ŀƴŘbǳǘǎΣ aŜǘŀƭ wŜŦƭŜŎǘƻǊǎ ǘƻ 

Gabions Walls and Mattresses 

- ¢ƘŜ ŘŜǎƛƎƴ ƻŦ ƎǊŀǾƛǘȅ ǊŜǘŀƛƴƛƴƎ ǿŀƭƭǎ π Ǝŀōƛƻƴ ŜŀǊǘƘ ǊŜǘŀƛƴƛƴƎ ǿŀƭƭǎ ŎƻƳǇƭȅƛƴƎ ǘƻ 9ǳǊƻŎƻŘŜ 
т/ƭŀǳǎŜ ф ŀƴŘ /ƭŀǳǎŜ п ŀƴŘ /ƭŀǳǎŜ р ƻŦ .{уллнΥнлмроΦпΦо tŀǾŜƳŜƴǘ {ǘŀƴŘŀǊŘǎ 

- tŀǾŜƳŜƴǘ ǿƛƭƭ ōŜ ŘŜǎƛƎƴŜŘ ŦƻƭƭƻǿƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ǇǊŜǎŜƴǘŜŘ ƛƴ ŦƻƭƭƻǿƛƴƎ Ƴŀƴǳŀƭǎ 
ŘŜǾŜƭƻǇŜŘōȅ ¢ŀƴȊŀƴƛŀƴ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎ 

· tŀǾŜƳŜƴǘ ŀƴŘ aŀǘŜǊƛŀƭǎ 5ŜǎƛƎƴ aŀƴǳŀƭΣ мффф 
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· LƴǘŜǊƛƳ ƎǳƛŘŜƭƛƴŜ ŦƻǊ 5ŜǎƛƎƴ ƻŦ IƻǘπaƛȄ !ǎǇƘŀƭǘΣ нлму 

· CƛŜƭŘ ¢ŜǎǘƛƴƎ aŀƴǳŀƭΣ нлло 

· [ŀōƻǊŀǘƻǊȅ ¢ŜǎǘƛƴƎ aŀƴǳŀƭΣ нллл 

· hǘƘŜǊ ƳŀƴǳŀƭǎκƎǳƛŘŜƭƛƴŜǎ ŦƻǳƴŘ ǘƻ ōŜ ǊŜƭŜǾŀƴǘΣ ƛΦŜΦΣ .{Σ !!{I¢hΣ wƻŀŘ bƻǘŜΣ ŜǘŎоΦ 

3.11.1.3 DŜƻǘŜŎƘƴƛŎŀƭ 5ŜǎƛƎƴ {ǘŀƴŘŀǊŘ 

 Codes of Practice adopted: 

· .{ 9b мффтπмΥ нллп ς /ƻŘŜ ƻŦ tǊŀŎǘƛŎŜ ŦƻǊ 9ǳǊƻŎƻŘŜ тΥ DŜƻǘŜŎƘƴƛŎŀƭ ŘŜǎƛƎƴ 

 Design requirement 

· 5ŜǎƛƎƴ ǎƛǘǳŀǘƛƻƴ 

{ƘƻǊǘ ǘŜǊƳ ŀƴŘ ƭƻƴƎπǘŜǊƳ ŎƻƴǎƛŘŜǊŀǘƛƻƴ 

- ŀǇǇƭƛŜŘ ƭƻŀŘ ŎŀǎŜǎ ŀƴŘ ƭƻŀŘ ŎƻƳōƛƴŀǘƛƻƴΣ ƎŜƴŜǊŀƭ ǎǘŀōƛƭƛǘȅ ƻŦ ǘƘŜ ƎǊƻǳƴŘ ŎŀǊǊȅƛƴƎ 

- ǘƘŜ ǎǘǊǳŎǘǳǊŜΣ ǎƻƛƭ ƳŀǘŜǊƛŀƭ ƻǊ ǊƻŎƪ ǎǳǇǇƻǊǘƛƴƎ ǘƘŜ ǎǘǊǳŎǘǳǊŜΣ ŎƻƴŘƛǘƛƻƴ ƻŦ ǘƘŜ ǊƻŎƪ 

- ŦǊŀŎǘǳǊŜΣ ŦŀǳƭǘǎΣ ǿŜŀǘƘŜǊƛƴƎΣ ŎŀǾƛǘƛŜǎΦ 9ƴǾƛǊƻƴƳŜƴǘ ƛƴŎƭǳŘƛƴƎ ŜǊƻǎƛƻƴΣ ǎŎƻǳǊΣ 

- ŜŦŦŜŎǘ ƻŦ ŎƘŜƳƛŎŀƭ ŎƻǊǊƻǎƛƻƴΦ 

· Durability 

5ǳǊŀōƛƭƛǘȅ ƻŦ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴ ǘƻ 

- ōŜ ŀǎǎŜǎǎŜŘ ƛƴ ƻǊŘŜǊ ǘƻ ǇǊƻǾƛŘŜ ǇǊƻǘŜŎǘƛƻƴ ŦƻǊ ƳŀǘŜǊƛŀƭ ǳǎŜŘ ǎǳŎƘ ŀǎ ŎƻƴŎǊŜǘŜ 

- ǎǳƭǇƘŀǘŜ ǊŜǎƛǎǘŀƴŎŜ ŎŜƳŜƴǘΣ ǇǊƻǘŜŎǘƛƻƴ ƻŦ ǎǘŜŜƭ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ŦǊƻƳ ŎƻǊǊƻǎƛƻƴΦ 

· Pile Foundation 

¢ƘŜ ǎŜŎǘƛƻƴ ŀǇǇƭȅ ǘƻ ŜƴŘ ōŜŀǊƛƴƎ ǇƛƭŜǎΣ ŦǊƛŎǘƛƻƴ ǇƛƭŜǎΣ ǘŜƴǎƛƻƴ ǇƭƛŜǎ ŀƴŘ ǘǊŀƴǎǾŜǊǎŜƭȅ ƭƻŀŘŜŘ ǇƛƭŜǎΦ 

¢ƘŜ ǎŜŎǘƛƻƴ ƛƴŎƻǊǇƻǊŀǘŜǎ ǘƘŜ ŦƻƭƭƻǿƛƴƎ ǎǘŀƴŘŀǊŘǎΥ π 

- 9b мросΥ мффф ŦƻǊ ōƻǊŜŘ ǇƛƭŜǎ 

- 9b мнлсоΥ нлнл ŦƻǊ ǎƘŜŜǘ ǇƛƭŜǎ 

- 9b мнсффΥнллл ŦƻǊ ŘƛǎǇƭŀŎŜƳŜƴǘ ǇƛƭŜǎ 

- 9b мпмффΥ 9ȄŜŎǳǘƛƻƴ ƻŦ ǎǇŜŎƛŀƭ ƎŜƻǘŜŎƘƴƛŎŀƭ ǿƻǊƪǎπ aƛŎǊƻǇƛƭŜǎ 

· Limit State is to be considered for :- Loss of overall stability, 

.ŜŀǊƛƴƎ ǊŜǎƛǎǘŀƴŎŜ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ǇƛƭŜ ŦƻǳƴŘŀǘƛƻƴΣ ǳǇƭƛŦǘ ƻǊ ƛƴǎǳŦŦƛŎƛŜƴǘ ǘŜƴǎƛƭŜ ǊŜǎƛǎǘŀƴŎŜ ƻŦ ǘƘŜ ǇƛƭŜΣ 

ǎǘǊǳŎǘǳǊŀƭ ŦŀƛƭǳǊŜ ƻŦ ǘƘŜ ǇƛƭŜ ŘǳŜ ƛƴ ŎƻƳǇǊŜǎǎƛƻƴΣ ǘŜƴǎƛƻƴΣ ōŜƴŘƛƴƎ ƻǊ ǎƘŜŀǊΣ ŎƻƳōƛƴŜŘŦŀƛƭǳǊŜ ƻŦ ǘƘŜ 

ƎǊƻǳƴŘ ŀƴŘ ƛƴ ǘƘŜ ǇƛƭŜ ŦƻǳƴŘŀǘƛƻƴΣ 

9ȄŎŜǎǎƛǾŜ ǎŜǘǘƭŜƳŜƴǘΣ ŜȄŎŜǎǎƛǾŜ ƘŜŀǾŜΣ ŜȄŎŜǎǎƛǾŜ ƭŀǘŜǊŀƭ ƳƻǾŜƳŜƴǘΦ ¢ƘŜǎŜ ŀǊŜ ǎƻƳŜ ƻŦƛƳǇƻǊǘŀƴǘ 

ƛǘŜƳǎ ǘƻ ōŜ ŎƻƴǎƛŘŜǊŜŘ 

· Design consideration 

{ƛƴƎƭŜ ǇƛƭŜ ŘŜǎƛƎƴ ŀƴŘ ǇƛƭŜ ƎǊƻǳǇ ŘŜǎƛƎƴ 

· Pile load test 

- {ǘŀǘƛŎ ƭƻŀŘ ǘŜǎǘ 

- 5ȅƴŀƳƛŎ ƭƻŀŘ ǘŜǎǘ 

.ƻǘƘ ƭƻŀŘ ǘŜǎǘ ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ƻōǘŀƛƴ ǊŜƭƛŀōƭŜ ƛƴŦƻǊƳŀǘƛƻƴ ƻŦ ǇƛƭŜ ŘŜǎƛƎƴ 

· Estimation of axial load capacity of Bored Piles 
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¢ƘŜ ǳƭǘƛƳŀǘŜ ŀȄƛŀƭ ŎŀǇŀŎƛǘȅ όvǳƭǘύ ƻŦ ōƻǊŜŘ ǇƛƭŜ ƛǎ ŘŜǘŜǊƳƛƴŜŘ ŀǎ ŦƻƭƭƻǿǎΥπ ŦƻǊ ŎƻƳǇǊŜǎǎƛƻƴ ŀƴŘǳǇƭƛŦǘ 

ƭƻŀŘƛƴƎΣ ǊŜǎǇŜŎǘƛǾŜƭȅΥ 

- vǳ Ґ vǎ Ҍ vǘ 

- ǿƘŜǊŜΥ vǳ Ґ ǘƻǘŀƭ ǳƭǘƛƳŀǘŜ ŀȄƛŀƭ ŎŀǇŀŎƛǘȅ ƻŦ ǘƘŜ ŦƻǳƴŘŀǘƛƻƴ 

- vǎ Ґ ǳƭǘƛƳŀǘŜ ǎƪƛƴ ŦǊƛŎǘƛƻƴ ŎŀǇŀŎƛǘȅ 

- vǘ Ґ ǳƭǘƛƳŀǘŜ ŜƴŘ ōŜŀǊƛƴƎ ƻǊ ōŀǎŜ ǘƛǇ 

ŎŀǇŀŎƛǘȅCƻǊ .ƻǊŜŘ tƛƭŜǎ ƛƴ /ƻƘŜǎƛǾŜ ŀƴŘ ƴƻƴπ

ŎƻƘŜǎƛǾŜ ǎƻƛƭǎΥπ 

- ¦ƭǘƛƳŀǘŜ [ƻŀŘ /ŀǊǊȅƛƴƎ ƻŦ ǘƘŜ ǇƛƭŜ όtǳƭǘύ Ґ {ƘŀŦǘ CǊƛŎǘƛƻƴ όtǎύ Ҍ 9ƴŘ .ŜŀǊƛƴƎ όtōύ 

- !ƭƭƻǿŀōƭŜ ǿƻǊƪƛƴƎ ƭƻŀŘ ƻŦ ǘƘŜ ǇƛƭŜ Ґ tǳƭǘ κ C{Σ CŀŎǘƻǊ ƻŦ ǎŀŦŜǘȅ όC{ύ ƻŦ о ƛǎ ŎƻƴǎƛŘŜǊŜŘ 

3.11.2 DŜƻƳŜǘǊƛŎ 5ŜǎƛƎƴ 

3.11.2.1 aŀƛƴ wƻŀŘ 

DŜƻƳŜǘǊƛŎ ŘŜǎƛƎƴ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ ŎƻƳǇƭƛŀƴŎŜ ǿƛǘƘ ǘƘŜ wƻŀŘ DŜƻƳŜǘǊƛŎ 5ŜǎƛƎƴ aŀƴǳŀƭόw5Daύ 

ǇǳōƭƛǎƘŜŘ ōȅ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎ ŀƴŘ ¢ǊŀƴǎǇƻǊǘΣ ¢ŀƴȊŀƴƛŀΦ Lƴ ŀŘŘƛǘƛƻƴΣ ǘƘŜ {ǘŀƴŘŀǊŘ ƻŦYƻǊŜŀ 9ȄǇǊŜǎǎǿŀȅ 

/ƻǊǇƻǊŀǘƛƻƴ ǿŀǎ ŀƭǎƻ ǊŜŦŜǊǊŜŘ ǘƻ ǘƘŜ ŘŜǘŀƛƭŜŘ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ŦƻǊ ŜȄǇǊŜǎǎǿŀȅŘŜǎƛƎƴ ǎǳŎƘ ŀǎ ƛƴǘŜǊǎŜŎǘƛƻƴǎΣ 

ǘƻƭƭ ǇƭŀȊŀǎ ŀƴŘ ǊŜǎǘ ŀǊŜŀǎ ǿƘƛŎƘ ŀǊŜ ƴƻǘ ǎǇŜŎƛŦƛŜŘ ƛƴ ¢ŀƴȊŀƴƛŀƴŘŜǎƛƎƴ ǎǘŀƴŘŀǊŘΦ 

ғ¢ŀōƭŜ оπурΥ !ǇǇƭƛŜŘ wƻŀŘ DŜƻƳŜǘǊƛŎ /ǊƛǘŜǊƛŀ ŦƻǊ ǘƘŜ aŀƛƴ wƻŀŘҔ 

Description Unit 
RGDM 

(MoWT,2011) 
RSFS 

(MLTM,2009) 
AASHTO 
(2004) 

Type of the road 
 Trunk Road 

(Class A) 
Expressway Expressway 

Road Class  DC 1 - - 

Region  Flat ground Flat ground Flat ground 

Design Speed km/h 120 120 120 

Min. Curve Radius m 780 (760) 710 756 

Min. 
Curvaturel
ength 

5° or above m - 140 - 

5° or less m - тллκɸ - 

Max. vertical Gradient % 3 3 3 

Min. Vertical 
Crest m/% 201 120 95 

Seg m/% 74 55 63 
 

Description Unit 
RGDM 

(MoWT,2011) 
RSFS 

(MLTM,2009) 
AASHTO 
(2004) 

Curve Change 
ratio 

     

Min. Vertical Curve Length m - 100 - 

Stopping Sight Distance m 285 215 250 

Passing Sight Distance m 792 - - 

Lane width m 3.50 3.25 ~ 3.50 3.3 ~ 3.6 

Median Width m 9.0 ~ 12.0 3.0 1.2 ~ 30 

Min.Shoul
der 

Right m 2.5 2.0 ~ 3.0 0.6 ~ 3.6 

Left m 0.9 0.75 ~ 1.00 0.6 ~ 3.6 

Application  Ậ   

ϝ w{C{ Υ wŜƎǳƭŀǘƛƻƴǎ ŦƻǊ ǎǘǊǳŎǘǳǊŜ ϧ CŀŎƛƭƛǘȅ ǎǘŀƴŘŀǊŘ ƻŦ ǘƘŜ ǊƻŀŘ όa[¢aΣ нллфΣ YƻǊŜŀύ 
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3.11.2.2 LƴǘŜǊŎƘŀƴƎŜǎ 

¢ƘŜ ŘŜǎƛƎƴ ǎǇŜŜŘ ƻŦ ƛƴǘŜǊŎƘŀƴƎŜ ƛǎ ŀ ŎǊƛǘƛŎŀƭ ŦŀŎǘƻǊ ƻŦ ƛǘǎ ǎƛȊŜ ŀƴŘ ƎŜƻƳŜǘǊƛŎ ǎǘŀƴŘŀǊŘǎΦ¢ƘŜŘŜǎƛƎƴ ǎǇŜŜŘ 

ƻŦ ŀ ǊŀƳǇ ǎƘƻǳƭŘ ōŜ ǊŜƭŀǘŜŘ ǘƻ ǘƘŜ ŘŜǎƛƎƴ ǎǇŜŜŘ ƻŦ ǘƘŜ ǘƘǊƻǳƎƘ ŀƴŘ ƛƴǘŜǊǎŜŎǘƛƴƎǊƻŀŘǎΣ ŀƴŘ ǎƘƻǳƭŘ 

ǇǊŜŦŜǊŀōƭȅ ƴƻǘ ōŜ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ǘƘǊƻǳƎƘ ǊƻŀŘΦ wŀƳǇ ǎǇŜŜŘ ŎŀƴΣ ƘƻǿŜǾŜǊΣƎǊŀŘǳŀƭƭȅ ōŜ ǊŜŘǳŎŜŘ ǘƻ ƘŀƭŦ 

ƻŦ ǘƘŜ ǘƘǊƻǳƎƘ ǊƻŀŘ ǳƴŘŜǊ ǊŜǎǘǊƛŎǘŜŘ ŎƛǊŎǳƳǎǘŀƴŎŜǎΦ 

 Proposed design speed for ramps 

tǊƻǇƻǎŜŘ ŘŜǎƛƎƴ ǎǇŜŜŘǎ ŀǊŜ ŀǇǇǊƻǇǊƛŀǘŜ ŀƴŘ ƴƻǿ ǳǎƛƴƎ ƛƴ ǘƘŜ YƻǊŜŀ ŦƻǊ ǘƻƭƭ ƛƴǘŜǊŎƘŀƴƎŜǎ ŀƴŘΣǇǊƻǇƻǎŜŘ 

ǎǇŜŜŘǎ ŦƻǊ ƛƴǘŜǊŎƘŀƴƎŜǎΩ ǊŀƳǇǎ ƘŀǾŜ ōŜŜƴ ƧǳŘƎŜŘ ŜŦŦƛŎƛŜƴǘƭȅ ƛƴ ǘƘŜ ŀǎǇŜŎǘ ƻŦ ŎƻǎǘǎŜŦŦŜŎǘƛǾŜ ŀƴŘ 

ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŀǎǇŜŎǘ ōȅ ǊŜŘǳŎƛƴƎ ǎƛȊŜ ƻŦ ƛƴǘŜǊŎƘŀƴƎŜǎΦ CƻƭƭƻǿƛƴƎ ǘŀōƭŜ ƛǎǇǊŜǎŜƴǘŜŘ ŦƻǊ ǊŀƳǇ ŘŜǎƛƎƴ 

ǎǇŜŜŘΦ 

ғ¢ŀōƭŜ оπусΥ tǊƻǇƻǎŜŘ ŘŜǎƛƎƴ ǎǇŜŜŘ ŦƻǊ ǊŀƳǇǎҔ 

Classification Ramp(km/h) Remarks 

Tollgate 30 Interchanges and Main road 

Loop Ramp 40 Trumpet Type 

Diamond Ramp 40 Diamond Type 

Semi-directional Ramp 50 Trumpet Type 

Directional Ramp 80 Direction Type 

 Minimum curve Radii 

.ŀǎŜŘ ƻƴ ǘƘŜ ǊŜŎƻƳƳŜƴŘŜŘ ŘŜǎƛƎƴ ǎǇŜŜŘ ƻŦ олƪƳκƘǊΣ плƪƳκƘǊΣ рлƪƳκƘǊ ŀƴŘ улƪƳκƘǊŜǎǇŜŎǘƛǾŜƭȅ 

ǘƘŜ ŦƻƭƭƻǿƛƴƎ ƳƛƴƛƳǳƳ ǊŀŘƛƛ ƘŀǾŜ ōŜŜƴ ŀŘƻǇǘŜŘ 

ғ¢ŀōƭŜ оπутΥ aƛƴƛƳǳƳ ǊŀŘƛƛ ŦƻǊ ŘŜǎƛƎƴ ƻŦ ǊƻŀŘǎ ŦƻǊ Ƴƻǎǘ ŎƻƳƳƻƴ ŘŜǎƛƎƴ ǎǇŜŜŘǎҔ 

Design 
Speed(km
/h) 

Minimum Radii of Curves (m)  

Desirable Absolute(Calculated) 

  Emax =0.08  Emax =0.06 

30 50 28 31 

40 75 50 55 

50 100 82 90 
 

Design 
Speed(km
/h) 

Minimum Radii of Curves (m) 
Absolute(Calcu 

 
lated) 

Desirable 
Emax =0.08 

 
Emax =0.06 

80 300 229 252 

¢ƘŜ ƳŀȄƛƳǳƳ ǊŀǘŜ ƻŦ ǎǳǇŜǊ ŜƭŜǾŀǘƛƻƴ ŦƻǊ ǇŀǾŜŘ ǊƻŀŘ ǎƘŀƭƭ ōŜ лΦлуόу҈ύ ŦƻǊ ŦƭŀǘΣ ǊƻƭƭƛƴƎ ŀƴŘƘƛƭƭȅ ǘŜǊǊŀƛƴ 

ŀƴŘ лΦлсόс҈ύ ŦƻǊ Ƴƻǳƴǘŀƛƴƻǳǎ ǘŜǊǊŀƛƴΦ tǊƻƧŜŎǘ ŀǊŜŀ ƛǎ ƭŀƛŘ ƻƴ Ŧƭŀǘ ŀǊŜŀ ōǳǘΣ ǊŀƳǇǎƻƴ ǘƘŜ ƛƴǘŜǊŎƘŀƴƎŜǎ 

ǎƘƻǳƭŘ ŀŎŎŜǎǎ ōŜǘǿŜŜƴ ŜȄǇǊŜǎǎǿŀȅ ŀƴŘ ŜȄƛǎǘƛƴƎ ǊƻŀŘ ōȅ ŀ ƎǊŀŘŜǎŜǇŀǊŀǘŜŘ ƛƴǘŜǊǎŜŎǘƛƻƴ ŦƻǊƳ ǿƛǘƘ ŀ 

ǎƘƻǊǘ ŘƛǎǘŀƴŎŜ ŀƴŘ ŎǳǊǾŜ ŦƻǊ ǎŜŎǳǊŜƳŜƴǘ ƻŦ ŜŦŦƛŎƛŜƴŎȅ ƻŦŎƻǎǘǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎΦ ¢ƻ ŜƴǎǳǊŜ ƻŦ ǎǘŀōƛƭƛǘȅ ƻŦ 

ŘǊƛǾƛƴƎ ŀōƻǳǘ ŎŜƴǘǊƛŦǳƎŀƭ ŦƻǊŎŜ ƻƴ ǘƘŜ ǎƳŀƭƭ ǊŀŘƛǳǎƛƴ ǘƘƛǎ ŎƛǊŎǳƳǎǘŀƴŎŜΣ ƛǘ ƛǎ ŀǇǇǊƻǇǊƛŀǘŜ ǘƻ ŀŘƻǇǘ у҈ ƻŦ 

ǎǳǇŜǊ ŜƭŜǾŀǘƛƻƴΦ 

 Vertical alignment 
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tǊƻƧŜŎǘ ǊƻŀŘ ǘǊŀǾŜǊǎŜǎ Ŧƭŀǘ ŀǊŜŀǎ ōǳǘΣ ǊŀƳǇǎ ƻŦ ƛƴǘŜǊŎƘŀƴƎŜǎ ŀǊŜ ǎƘƻǿƛƴƎ ŘƛŦŦŜǊŜƴǘƭȅ ŦǊƻƳ ǘƘŜŎƻƳƳƻƴ 

ǊƻŀŘǎΦ ¢ƘŜƛǊ ǘŜǊƳƛƴŀƭǎ ƻŦ ōƻǘƘ ǎƛŘŜǎ ƻŦ ǊŀƳǇǎ ǎƘƻǳƭŘ ŎƻƴƴŜŎǘ ōŜǘǿŜŜƴ ǘǿƻ ǊƻŀŘǎŎǊƻǎǎƛƴƎ ōȅ ǘȅǇŜ ƻŦ 

ƎǊŀŘŜπǎŜǇŀǊŀǘŜŘ ƛƴǘŜǊǎŜŎǘƛƻƴΦ /ƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƻŦ ǊŀƳǇ ǊŜǉǳƛǊŜ ŀ ƘƛƎƘŜǊƎǊŀŘƛŜƴǘ ǘƘŀƴ ǘƘŜ Ƴŀƛƴ ǊƻǳǘŜ 

ŀƴŘ ƳŀƪŜ ǘƘŜƳ ǘƻ ōŜ ƛŘŜƴǘƛŦƛŜŘ ŀǎ ǊƻƭƭƛƴƎ ŀƴŘ Ƙƛƭƭȅ ǘŜǊǊŀƛƴΣŀƭǘƘƻǳƎƘ ƛǘ ƛǎ ƭŀƛŘ ƻƴ ŀ Ŧƭŀǘ ŀǊŜŀΦ 

±ŜǊǘƛŎŀƭ ƎǊŀŘƛŜƴǘ ƛǎ ǘƘŜǊŜŦƻǊŜ ŀƴ ŜȄǘǊŜƳŜƭȅ ƛƳǇƻǊǘŀƴǘ ŎǊƛǘŜǊƛƻƴ ǘƘŀǘ ƎǊŜŀǘƭȅ ŀŦŦŜŎǘǎ ōƻǘƘ 

ǘƘŜǎŜǊǾƛŎŜŀōƛƭƛǘȅ ǇŜǊŦƻǊƳŀƴŎŜ ŀƴŘ Ŏƻǎǘ ƻŦ ǘƘŜ ǊƻŀŘΦ ¢ƘŜǎŜ ǇŜǊŦƻǊƳŀƴŎŜ ŎƻƴǎƛŘŜǊŀǘƛƻƴǎ ƘŀǾŜŦƻǊƳŜŘ 

ǘƘŜ ōŀǎƛŎ ƭƛƳƛǘƛƴƎ ŎǊƛǘŜǊƛŀ ŦƻǊ ƎǊŀŘƛŜƴǘǎ ǳǎŜŘ ƛƴ ǘƘŜ ŘŜǎƛƎƴ ŀƴŘ ŀǊŜ ǎƘƻǿƴ ƛƴ ǘŀōƭŜ ōŜƭƻǿΦ 

ғ¢ŀōƭŜ оπууΥ aŀȄƛƳǳƳ DǊŀŘŜǎό҈ύҔ 

Terrain 
Design Speed (km/h) 

40 50 60 70 80 90 100 110 120 

Flat   5 5 4 3.5 3 3 3 

Rolling 8 7 6 6 5 4.5    

Hilly/ 
Mountainous 

10 9 8 7 7 
    

!ǇǇƭƛŎŀǘƛƻƴ ƻŦ ƳƛƴƛƳǳƳ ǊŀǘŜ ƻŦ ŎǳǊǾŀǘǳǊŜόYπǾŀƭǳŜǎύ ŦƻǊ ǾŜǊǘƛŎŀƭ ŎǳǊǾŜǎ ŀǊŜ ǇǊŜǎŜƴǘŜŘ ŀǘ ǘƘŜōŜƭƻǿ 

ǘŀōƭŜΦ 

ғ¢ŀōƭŜ оπуфΥ aƛƴƛƳǳƳ ǊŀǘŜ ƻŦ ŎǳǊǾŀǘǳǊŜ όYπ±ŀƭǳŜǎύ ŦƻǊ ±ŜǊǘƛŎŀƭ ŎǳǊǾŜǎҔ 

Design 
Speed(km
/h) 

K-Values to Safety Stopping sight 
distances(m / % of g) K-Values to 

SafetyStopping sight 
distances 

Crest Sag 

30 3 4 31 

40 5 8 55 

50 10 12 90 

80 49 32 310 

CƻǊ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘΣ /ƻƴǎǳƭǘŀƴǘ Ƙŀǎ ŎƻƴǎƛŘŜǊŜŘ ŜŎƻƴƻƳƛŎŀƭ Ǉƻƛƴǘ ƻŦ ǾƛŜǿ ǘƻŎƻƳǇƭŜǘŜ 

ƛǘ ǎǳŎŎŜǎǎŦǳƭƭȅΣ ōǳǘ ŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ǎŀŦŜǘȅ Ƙŀǎ ōŜŜƴ ŜƴǎǳǊŜŘ ōŀǎƛŎŀƭƭȅΦ tǊƻǇƻǎŜŘŘŜǎƛƎƴ ŎǊƛǘŜǊƛŀ ƻŦ 

ǾŜǊǘƛŎŀƭ ŀƭƛƎƴƳŜƴǘ ŀǊŜ ŦƻƭƭƻǿƛƴƎ w5DaΦ 

 Deceleration and acceleration lanes 

¢ƘŜ ƭŜƴƎǘƘ ƻŦ ǘƘŜ ŀǳȄƛƭƛŀǊȅ ƭŀƴŜ ŘŜǇŜƴŘǎ ƻƴ ǘƘŜ ŘƛŦŦŜǊŜƴŎŜ ƛƴ ǎǇŜŜŘ ōŜǘǿŜŜƴ ǘƘŜ ǊŀƳǇ ŀƴŘǘƘŜ Ƴŀƛƴ 

ŜȄǇǊŜǎǎǿŀȅΣ ŀƴŘ ǘƘŜ ƭƻƴƎƛǘǳŘƛƴŀƭ ƎǊŀŘƛŜƴǘ ŀǘ ǘƘŜ ƳŜǊƎŜ Ǉƻƛƴǘ ŀǘ ǘƘŜ ƳŀƛƴŜȄǇǊŜǎǎǿŀȅ ƛǎ ŀƭǎƻ 

ŎƻƴǎƛŘŜǊŜŘΦ 

.Ŝƭƻǿ ǘŀōƭŜ ƛǎ ŘŜǎŎǊƛōŜŘ ƛƴ wD5aΣ нлмм 

ғ¢ŀōƭŜ оπфлΥ [ŜƴƎǘƘ ƻŦ 5ŜŎŜƭŜǊŀǘƛƻƴ [ŀƴŜǎ όƳύҔ 

Design 
speed(km
/h) 

Ramp control speed(km/h) 

LT(m) 0 40 50 60 70 80 90 100 

80 75 125 115 75 55 30    

90 85 115 150 110 85 60 30   

100 91 190 185 145 125 100 70 35  

110 101 235 225 185 165 140 110 75 40 
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120 107 280 270 230 210 180 155 120 85 

130 111 325 320 275 225 230 200 170 135 

 

ғ¢ŀōƭŜ оπфмΥ [ŜƴƎǘƘ ƻŦ !ŎŎŜƭŜǊŀǘƛƻƴ [ŀƴŜǎ όƳύҔ 

Design 
speed(km
/h) 

Ramp control speed(km/h) 

LT(m) 0 40 50 60 70 80 90 100 

80 54 350 265 215 155 80    

90 64 450 360 310 250 175 95   

100 70 550 460 415 350 280 200 105  

110 80 670 580 530 470 395 315 220  

120 86 790 700 655 595 525 440 350  

130 90 930 840 797 730 660 580 485  

тлƳ ƻŦ ǘŀǇŜǊǎ ƘŀǾŜ ōŜŜƴ ǇǊŜǎŜƴǘŜŘ ŦƻǊ ǇǊƻƧŜŎǘ ōȅ ŎŀƭŎǳƭŀǘƛƻƴ ƻŦ ǊŀǘŜ мΥмр ǿƛǘƘ ǿƛŘǘƘ пƳ ƻŦǊŀƳǇΦ ¢ƘŜ 

ǊŜǎǳƭǘ ƻŦ мΥмр ƛǎ слƳ ƻŦ ƭŜƴƎǘƘ ōǳǘΣ Ŏƻƴǎǳƭǘŀƴǘ ŎƻƴǎƛŘŜǊŜŘ мнлƪƳκƘ ƻŦ ŜȄǇǊŜǎǎǿŀȅǘƻ ƎƛǾŜ ŘǊƛǾŜǊǎ ƳƻǊŜ 

ǎƳƻƻǘƘ ƳƻǾŜƳŜƴǘΦ 

3.11.2.3 ¢ȅǇƛŎŀƭ /Ǌƻǎǎ ǎŜŎǘƛƻƴ ƻŦ 9ȄǇǊŜǎǎǿŀȅ 

 Main Road 

¢ƘŜ ŘŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ƴǳƳōŜǊ ƻŦ ƭŀƴŜǎ ƛǎ ōŀǎŜŘ ƻƴ ǘǊŀŦŦƛŎ ŀƴŀƭȅǎƛǎ ŀƴŘ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎΦ5ǳǊƛƴƎ 

ǘƘŜ ǇǊŜǾƛƻǳǎ 5{aπ/ƘŀƭƛƴȊŜ ŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅ όнлмтύΣ ǘƘŜ ¢! ǇǊŜǎŜƴǘŜŘ ǎŜǾŜǊŀƭ ǎŎŜƴŀǊƛƻǎǘƘǊƻǳƎƘ ǘǊŀŦŦƛŎ 

ŀƴŀƭȅǎƛǎ ōŀǎŜŘ ƻƴ Řŀǘŀ ŎƻƭƭŜŎǘƛƻƴ ƻŦ ǎƻŎƛƻπŜŎƻƴƻƳƛŎ ƛƴŘƛŎŀǘƻǊǎ ŀƴŘ ŦǳǘǳǊŜ ǇƭŀƴǎƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀΦ !ƴŘ 

ǘƘŜ ŀǇǇǊƻǇǊƛŀǘŜ ƴǳƳōŜǊ ƻŦ ƭŀƴŜǎ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǘƘǊƻǳƎƘ ǘŜŎƘƴƛŎŀƭŀƴŘ ŦƛƴŀƴŎƛŀƭ ƻǇǘƛƳƛȊŀǘƛƻƴ ƻŦ ǘƘŜ 

ǇǊƻƧŜŎǘ ŦŜŀǎƛōƛƭƛǘȅΣ ǘǊŀŦŦƛŎ ŎŀǇŀŎƛǘȅΣ ŀƴŘ ǎŜǊǾƛŎŜ ƭŜǾŜƭ ƻŦǘƘŜǇǊƻƧŜŎǘΦ 

Lƴ ǘƘƛǎ ŦŜŀǎƛōƛƭƛǘȅ ǎǘǳŘȅΣ Ƴŀƴȅ ŦŀŎǘƻǊǎ ǘƘŀǘ ŀŦŦŜŎǘ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎ ƘŀǾŜ ŎƘŀƴƎŜŘŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ 

ǇǊŜǾƛƻǳǎ ƻƴŜǎΦ ¢ƘŜǊŜŦƻǊŜΣ ¢! ǊŜπǇŜǊŦƻǊƳŜŘ ƻǾŜǊŀƭƭ ǘŀǎƪǎ ǊŜƭŀǘŜŘ ǘƻ ǘǊŀŦŦƛŎŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎΣ ƛƴŎƭǳŘƛƴƎ ǘǊŀŦŦƛŎ 

ǎǳǊǾŜȅǎΣ ŀƴŘ ŎŀƳŜ ǘƻ ǘƘŜ ŎƻƴŎƭǳǎƛƻƴ ǘƘŀǘ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴƻŦ пπƭŀƴŜ ŦƻǊ ǘƘŜ ŜƴǘƛǊŜ ǎŜŎǘƛƻƴ ǿŀǎ ǘƘŜ Ƴƻǎǘ 

ŀǇǇǊƻǇǊƛŀǘŜ ŦǊƻƳ ŀ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ŦƛƴŀƴŎƛŀƭ Ǉƻƛƴǘ ƻŦ ǾƛŜǿΦ aƻǊŜ ŘŜǘŀƛƭǎ ƻƴ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎ ŀǊŜ 

ƛƴŎƭǳŘŜŘ ƛƴ {ŜŎǘƛƻƴ оΦу ŀƴŘ оΦфΦ 

¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘȅǇƛŎŀƭ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǾŀƭǳŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜϥwƻŀŘ 

DŜƻƳŜǘǊƛŎ 5ŜǎƛƎƴ aŀƴǳŀƭ όw5Daύϥ ǇǳōƭƛǎƘŜŘ ōȅ ǘƘŜ aƛƴƛǎǘǊȅ ƻŦ ²ƻǊƪǎΣ ŀƴŘ ƻǇǘƛƳƛȊŜŘŀǎ Ŧƻƭƭƻǿǎ ōȅ 

ǊŜŦƭŜŎǘƛƴƎ ¢!ϥǎ ŜȄǇŜǊƛŜƴŎŜΦ 

ғ¢ŀōƭŜ оπфнΥ !ǇǇƭƛŎŀǘŜ ǾŀƭǳŜ ŦƻǊ ŎǊƻǎǎπǎŜŎǘƛƻƴ όƳŀƛƴ ǊƻŀŘύҔ 

Description Unit RGDM (MoW,2011) Applicate Value 

Lane width m 3.50 3.50 

Median Width m 9.00 ~ 12.00 6.50 

Min. Shoulder 
Left m 2.50 3.00 

Right m 0.90 0.90 

Outer Shoulder m 0.90 0.90 
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ғCƛƎǳǊŜ оπофΥ ¢ȅǇƛŎŀƭ /Ǌƻǎǎ {ŜŎǘƛƻƴ όaŀƛƴ ǊƻŀŘύҔ 

 

 Ramps of Interchanges. 

¢ƘŜ ƴǳƳōŜǊ ƻŦ ƭŀƴŜǎ ŦƻǊ ǊŀƳǇǎ ŀǘ ƛƴǘŜǊŎƘŀƴƎŜǎ ǿŀǎ ŀƭǎƻ ŎŀƭŎǳƭŀǘŜŘ ōȅ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘŦƻǊŜŎŀǎǘƛƴƎ ŦƻǊ 

ŜŀŎƘ ƛƴǘŜǊŎƘŀƴƎŜΣ ŀƴŘ ǘǿƻ ǘȅǇŜǎ ƻŦ ǊŀƳǇǎ ǿŜǊŜ ŀǇǇƭƛŜŘ ǘƻ [ƻǘ мΦ 

· нπƭŀƴŜ н ŘƛǊŜŎǘƛƻƴ ό5ǳŀƭ ŎŀǊǊƛŀƎŜǿŀȅύ 

· мπƭŀƴŜ м ŘƛǊŜŎǘƛƻƴ ό{ƛƴƎƭŜ ŎŀǊǊƛŀƎŜǿŀȅύ 

¢ƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘȅǇƛŎŀƭ ŎǊƻǎǎπǎŜŎǘƛƻƴŀƭ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ǾŀƭǳŜǎ ǿŜǊŜ ŘŜǘŜǊƳƛƴŜŘ ōŀǎŜŘ ƻƴ ǘƘŜϥwƻŀŘ 

DŜƻƳŜǘǊƛŎ 5ŜǎƛƎƴ aŀƴǳŀƭ όw5Daύϥ ŀƴŘ ǘƘŜ ŎƻƴǘŜƴǘǎ ƴƻǘ ƛƴŎƭǳŘŜŘ ƛƴ ǘƘŜ wD5a ǊŜŦŜǊǊŜŘǘƻ ǘƘŜ YƻǊŜŀ 

9ȄǇǊŜǎǎǿŀȅ /ƻǊǇƻǊŀǘƛƻƴ {ǘŀƴŘŀǊŘΦ 

ғ¢ŀōƭŜ оπфоΥ !ǇǇƭƛŎŀǘŜ ǾŀƭǳŜ ŦƻǊ ŎǊƻǎǎπǎŜŎǘƛƻƴ όǊŀƳǇύҔ 

Description Unit 
RGDM(MoW

T,2011) 

Applicate Value 

2-lane 2 direction 1-lane 1 direction 

Lane width m 4.00 4.00 4.00 

Median Width m N/A 2.50 N/A 

Min.Sh
oulder 

Left m 2.00 2.00 2.00 

Right m 2.00 0.50 2.00 

Outer Shoulder m 0.90 0.90 0.90 

 Drainage for Median 

¢ȅǇƛŎŀƭ ŎǊƻǎǎ ǎŜŎǘƛƻƴ ǿƛǘƘ ±πǎƘŀǇŜ ƻŦ ƳŜŘƛŀƴ ƛǎ ǇǊƻǇƻǎŜŘ ŦƻǊ ǘƘŜ Ƴŀƛƴ ǊƻǳǘŜΣ ǘƘƛǎ ǘȅǇŜ ƻŦ ƳŜŘƛŀƴ 

ǎƘƻǳƭŘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŘƛǎŎƘŀǊƎŜ ƻŦ ǿƘŜǊŜ ǘƘŜ ƭƻǿ Ǉƻƛƴǘǎ ƛƴ ƳŜŘƛŀƴ ǿƛƭƭ ōŜ ƎŀǘƘŜǊŜŘǎǘƻǊƳ ǿŀǘŜǊΦ 

!ŎŎƻǊŘƛƴƎƭȅΣ ŎƻƭƭŜŎǘƛƴƎ ǿŀƭƭ ǘƻ ŎƻƴŎŜƴǘǊŀǘŜ ǿŀǘŜǊ ŀǘ ƻƴŜ ǇƻƛƴǘΣ ǇƛǇŜ ŎǳƭǾŜǊǘǎ ǘƻŘƛǎŎƘŀǊƎŜ ǿŀǘŜǊ ŀƴŘ 

ƘŜŀŘ ǊŀŎŜ όŎƘǳǘŜύ ǘƻ ǇǊŜǾŜƴǘ ŦǊƻƳ ǎŎƻǳǊƛƴƎ ƻƴ ǘƘŜ ǎƭƻǇŜ ǇǊŜǎŜƴǘŜŘ ŦƻǊǘŀƪƛƴƎ ŎŀǊŜ ƻŦ ƳŜŘƛŀƴ ŘƛǎŎƘŀǊƎŜ 

ŀǎ ǎƘƻǿƴ ōŜƭƻǿ ŦƛƎǳǊŜΦ 

ғCƛƎǳǊŜ оπплΥ 5ǊŀƛƴŀƎŜ ŦƻǊ aŜŘƛŀƴҔ 
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3.11.3 wƻǳǘŜ LŘŜƴǘƛŦƛŎŀǘƛƻƴ 

3.11.3.1 !ƭǘŜǊƴŀǘƛǾŜ wƻǳǘŜǎ 

Lƴ нлннΣ ¢9/¦ ŘŜǾŜƭƻǇŜŘ ǘƘǊŜŜ όоύ ǊƻǳǘŜ ŎƻǊǊƛŘƻǊ ŀƭǘŜǊƴŀǘƛǾŜǎ ŦƻǊ ŦǳǊǘƘŜǊ ǎǘǳŘƛŜǎ ōŜǘǿŜŜƴ /ƘŀƭƛƴȊŜ 

ŀƴŘ aƻǊƻƎƻǊƻ ŀǎ ŦƻƭƭƻǿǎΥ 

· !ƭǘŜǊƴŀǘƛǾŜ мΥ {ƻǳǘƘ ƻŦ 9ȄƛǎǘƛƴƎ aƻǊƻƎƻǊƻ wƻŀŘ 

· !ƭǘŜǊƴŀǘƛǾŜ нΥ bƻǊǘƘ ƻŦ 9ȄƛǎǘƛƴƎ aƻǊƻƎƻǊƻ wƻŀŘ 

· !ƭǘŜǊƴŀǘƛǾŜ оΥ !ŘƧŀŎŜƴǘ ǘƻ aƻǊƻƎƻǊƻ wƻŀŘ 

¢9/¦ ŎƻƴŘǳŎǘŜŘ ŀ ŎƻƳǇƭƛŀƴŎŜ ŜȄŀƳƛƴŀǘƛƻƴ ƻŦ ǘƘŜ ŀƭǘŜǊƴŀǘƛǾŜ ǊƻǳǘŜǎ ŀƴŘ ŎƻƴŎƭǳŘŜŘ ǘƘŀǘ ǘƘŜƴƻǊǘƘŜǊƴ 

ōȅǇŀǎǎ ŀƭǘŜǊƴŀǘƛǾŜ ƻŦ ǘƘŜ ŜȄƛǎǘƛƴƎ aƻǊƻƎƻǊƻ ǊƻŀŘ ό!ƭǘŜǊƴŀǘƛǾŜ нύ ǿŀǎ ǘƘŜ ƳƻǎǘǎǳƛǘŀōƭŜ ǊƻǳǘŜ ŀŦǘŜǊ 

ŎƻƴŘǳŎǘƛƴƎ ŀ ǘƘƻǊƻǳƎƘ ŀƴŘ ƳǳƭǘƛπŎǊƛǘŜǊƛŀ ŎƻƳǇŀǊŀǘƛǾŜ ŀƴŀƭȅǎƛǎΦ ¢ƘŜǎŜƭŜŎǘƛƻƴ ǇǊƻŎŜǎǎ ŦƻǊ ŜŀŎƘ ǎŜŎǘƛƻƴ 

ƛǎ ƻǳǘƭƛƴŜŘ ōŜƭƻǿΦ 

ғCƛƎǳǊŜ оπпмΥ tǊƻǇƻǎŜŘ ŀƭǘŜǊƴŀǘƛǾŜǎ ƻŦ ŀƭƛƎƴƳŜƴǘǎ ŦǊƻƳ /ƘŀƭƛƴȊŜ ǘƻ aƻǊƻƎƻǊƻ ό[h¢ нύҔ 
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3.11.3.2 {ŜƭŜŎǘƛƻƴ ŀƴŘ !ŘƧǳǎǘƳŜƴǘ ƻŦ tǊŜŦŜǊǊŜŘ wƻǳǘŜ 

!ŦǘŜǊ ŎƻƴŘǳŎǘƛƴƎ ǘƘŜ ǊŜǾƛŜǿ ƻƴ ǘƘŜ о ŀƭǘŜǊƴŀǘƛǾŜǎ ŀƴŘ ŘŜŎƛŘƛƴƎ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ŀƭƛƎƴƳŜƴǘ ǿƘƛŎƘƛǎ !ƭǘπн 

όbƻǊǘƘ ƻŦ aƻǊƻƎƻǊƻ ǊŘύΣ ǘƘŜ ¢! Ƙŀǎ ƛŘŜƴǘƛŦƛŜŘ у ǎŜŎǘƛƻƴǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ŀŘƧǳǎǘƳŜƴǘ ŀƴŘǳǇŘŀǘƛƴƎΣ ŀǎ 

ƛƭƭǳǎǘǊŀǘŜŘ ƛƴ ǘƘŜ CƛƎǳǊŜ ōŜƭƻǿΦ ²ƘƛƭŜ ǘƘŜ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘǎ ŀǊŜ ƳŀŘŜǘƻ ƻǇǘƛƳƛȊŜ 

ŎƻƴǎǘǊǳŎǘƛƻƴ Ŏƻǎǘǎ ŀƴŘ ǘƘŜǊŜ ŀǊŜ ƴƻǘ ŀƴǘƛŎƛǇŀǘŜŘ ǘƻ ƘŀǾŜ ŀ ǎƛƎƴƛŦƛŎŀƴǘ ƛƳǇŀŎǘ ƻƴǘƘŜ ǊƻŀŘϥǎ ŦǳƴŎǘƛƻƴ ƻǊ 

ǳǎŜǊΩǎ ŎƻƴǾŜƴƛŜƴŎŜΦ 

ғCƛƎǳǊŜ оπпнΥ {ǘŀǘǳǎ ƻŦ wŜŀƭƛƎƴƳŜƴǘ ƻŦ tǊŜπCŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ ōȅ ¢9/¦ ό[h¢ нύҔ 

 {ŜŎǘƛƻƴ мΥ tǊŜǎŜǊǾŜ aōƛƪƛ wƛǾŜǊ ό{ǘŀΦ фрҌлллύ 

!ǎ ǘƘƛǎ ǎŜŎǘƛƻƴ Ǌǳƴǎ ǾŜǊȅ ŎƭƻǎŜ ǘƻ ǘƘŜ aōƛƪƛ wƛǾŜǊΣ ǎǇŜŎƛŀƭ ŀǘǘŜƴǘƛƻƴ ǿŀǎ ƎƛǾŜƴ ǘƻ ŜƴǎǳǊŜǘƘŀǘǘƘŜǊŜ 

ǿƻǳƭŘ ōŜ ƴƻ ƴŜƎŀǘƛǾŜ ƛƳǇŀŎǘ ƻƴ ǘƘŜ ǊƛǾŜǊ ƻǊ ǿŀǘŜǊǿŀȅΦ ¢ƻ ŀŎƘƛŜǾŜ ǘƘƛǎΣ ǘƘŜ ǊƻǳǘŜŀƭƛƎƴƳŜƴǘ ǿŀǎ 

ŀŘƧǳǎǘŜŘ ōȅ ǎƘƛŦǘƛƴƎ ƛǘ ǘƻǿŀǊŘǎ ǘƘŜ ǎƻǳǘƘΣ ǘƘŜǊŜōȅ ŀǾƻƛŘƛƴƎ ŀƴȅ ƳƻŘƛŦƛŎŀǘƛƻƴ ƻŦǘƘŜ ǊƛǾŜǊ ƻǊ 

ǿŀǘŜǊǿŀȅΦ 

¢Ƙƛǎ ǿŀǎ ŘƻƴŜ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ǿƻǳƭŘ ƴƻǘ ƛƴǘŜǊŦŜǊŜ ǿƛǘƘ ǘƘŜ ƴŀǘǳǊŀƭ Ŧƭƻǿ 

ƻŦǘƘŜ ǊƛǾŜǊ ŀƴŘ ǿŀǘŜǊǿŀȅΣ ŀƴŘ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜƛǊ ŜŎƻƭƻƎƛŎŀƭ ōŀƭŀƴŎŜΦ ¢ƘŜ ƳƻŘƛŦƛŎŀǘƛƻƴǎ 

ƳŀŘŜƛƴǘƘƛǎ ǎŜŎǘƛƻƴ ǿŜǊŜ ŀƛƳŜŘ ŀǘ ƳƛƴƛƳƛȊƛƴƎ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ǊƻŀŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻƴ ǘƘŜ 

ǎǳǊǊƻǳƴŘƛƴƎŜƴǾƛǊƻƴƳŜƴǘΣ ǿƘƛƭŜ ŀƭǎƻ ŜƴǎǳǊƛƴƎ ǘƘŜ ǎŀŦŜǘȅ ŀƴŘ ŎƻƴǾŜƴƛŜƴŎŜ ƻŦ ǘƘƻǎŜ ǿƘƻ ǳǎŜ ǘƘŜ 

ǊƻŀŘΦ 

ғCƛƎǳǊŜ оπпоΥ {ŜŎǘƛƻƴ мΥ aōƛƪƛ wƛǾŜǊ ƴŜŀǊ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 
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 {ŜŎǘƛƻƴ нΥ hǇǘƛƳƛȊƛƴƎ ǘƘŜ wƛǾŜǊ /ǊƻǎǎƛƴƎ ό{ǘŀΦмлмҌфллύ 

¢ƘŜ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ŎǊƻǎǎŜǎ ŀ ǎŜŀǎƻƴŀƭ ǊƛǾŜǊ ŀǘ {¢!ΦмлмҌфлл ό¦ōŜƴŀȊƻƳƻȊƛ ŀǊŜŀύΦ IƻǿŜǾŜǊΣ 

ǘƘŜŀƭƛƎƴƳŜƴǘ ƻŦ ¢9/¦ ƛƳǇƭƛŜǎ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŜƴƭŀǊƎƛƴƎ ǘƘŜ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŀƭǘŜǊƛƴƎ 

ǘƘŜǿŀǘŜǊǿŀȅΣ ŀǎ ƛǘ ŎǊƻǎǎŜǎ ǘƘŜ ǊƛǾŜǊ ŀǘ ŀ ǎƘŀƭƭƻǿ ŀƴƎƭŜΦ Lƴ ƭƛƎƘǘ ƻŦ ǘƘƛǎΣ ¢! Ƙŀǎ ǇǊƻǇƻǎŜŘ ŀƴ 

ŀƭǘŜǊƴŀǘŜǊƻǳǘŜ ǘƘŀǘ ƳƛƴƛƳƛȊƛƴƎ ŘǊŀƛƴŀƎŜ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ Ƴŀƛƴǘŀƛƴǎ ǘƘŜ ƴŀǘǳǊŀƭ Ŧƭƻǿ ƻŦ ǘƘŜ 

ǊƛǾŜǊΦ¢ƘƛǎǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ƛƴǾƻƭǾŜǎ ŀ ǎƭƛƎƘǘ ŀŘƧǳǎǘƳŜƴǘ ǘƻǿŀǊŘǎ ǘƘŜ ǎƻǳǘƘ ŀƴŘ ŎǊƻǎǎƛƴƎ ǘƘŜ ǎǘǊŜŀƳ 

ŀǘŀǎŎƭƻǎŜ ǘƻ ŀ ǇŜǊǇŜƴŘƛŎǳƭŀǊ ŀƴƎƭŜ ŀǎ ǇƻǎǎƛōƭŜΦ 

ғCƛƎǳǊŜ оπппΥ {ŜŎǘƛƻƴ нΥ {ǘǊŜŀƳ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 

 

 {ŜŎǘƛƻƴ оΥ {ǘǊŜŀƳ bŜŀǊ tŀǎǎŀƎŜ {ŜŎǘƛƻƴ ό{ǘŀΦмооҌфлл ς морҌоллύ 

¢ƘŜ ¢9/¦Ωǎ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ƛƴ ǘƘƛǎ ǎŜŎǘƛƻƴ Ǌǳƴǎ ǇŀǊŀƭƭŜƭ ŀƴŘ ŎƭƻǎŜ ǘƻ ǘƘŜ ǿŀǘŜǊǿŀȅΦ 

²ƘƛƭŜǘƘŜǊƻŀŘϥǎ ŜŦŦŜŎǘƛǾŜ ǿƛŘǘƘ ŘƻŜǎ ƴƻǘ ŜƴŎǊƻŀŎƘ ƻƴ ǘƘŜ ǿŀǘŜǊǿŀȅΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ 

ŜƳōŀƴƪƳŜƴǘϥǎƘŜƛƎƘǘ όŀǇǇǊƻȄƛƳŀǘŜƭȅ пΦлƳύΣ ǘƘŜ ǿŀǘŜǊǿŀȅ Ƴŀȅ ǎǘƛƭƭ ƛƳǇŀŎǘ ōȅ ǘƘŜ ŜƳōŀƴƪƳŜƴǘΦ 

¢ƘŜǊŜŦƻǊŜΣ ¢!Ƙŀǎ ŀŘƧǳǎǘŜŘ ǘƘŜ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ǘƻ ǘƘŜ ǎƻǳǘƘΣ ǘƻ ǇǊŜǎŜǊǾŜ ǘƘŜ ƴŀǘǳǊŀƭ Ŧƭƻǿ ƻŦ ǘƘŜ 

ǿŀǘŜǊǿŀȅ ŀƴŘƳƛƴƛƳƛȊŜ ǘƘŜ ƛƳǇŀŎǘ ƻŦ ǘƘŜ ŜƳōŀƴƪƳŜƴǘ ōȅ ǘƘŜ ǿŀǘŜǊΣ ƛƴ ƻǊŘŜǊ ǘƻ ŜƴǎǳǊŜ ǘƘŜ 

ǊƻŀŘϥǎ ǎǘŀōƛƭƛǘȅΦ 

ғCƛƎǳǊŜ оπпрΥ {ŜŎǘƛƻƴ оΥ {ǘǊŜŀƳ ƴŜŀǊ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 
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 {ŜŎǘƛƻƴ пΥ Iƛƭƭȅ !ǊŜŀ όaǘΦ aƪƻƴƎŜΣ рфуƳύ ό{ǘŀΦмрлҌррлύ 

¢9/¦ϥǎ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ ƛƴǘŜǊǎŜŎǘǎ aƪƻƴƎŜ aƻǳƴǘŀƛƴ ŘƛǊŜŎǘƭȅ ŀǘ {¢!ΦмрлҌррлΣ ǊŜǉǳƛǊƛƴƎŀǎƛƎƴƛŦƛŎŀƴǘ Ŏǳǘ 

ǎŜŎǘƛƻƴ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ прƳΦ ¢Ƙƛǎ ǊŀƛǎŜŘ ŎƻƴŎŜǊƴǎ ǊŜƎŀǊŘƛƴƎ ōƻǘƘŜƴǾƛǊƻƴƳŜƴǘŀƭ ƛƳǇŀŎǘ ŀƴŘ ǎƭƻǇŜ 

ǎǘŀōƛƭƛǘȅΦ !ǎ ŀ ǎƻƭǳǘƛƻƴΣ ¢! Ƙŀǎ ŀŘƧǳǎǘŜŘ ǘƘŜ ǊƻǳǘŜ ǘƻ ǘƘŜ ǎƻǳǘƘǘƻ ŀǾƻƛŘ ǘƘŜ ƛƳǇŀŎǘ ƻŦ aƻǳƴǘ aƪƻƴƎŜΣ 

ǊŜŘǳŎŜŘ ǘƘŜ ƳŀȄƛƳǳƳ ŎǳǘǘƛƴƎ ƘŜƛƎƘǘ ǘƻ рΦлƳ ǘƻƳƛƴƛƳƛȊŜ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŘŀƳŀƎŜΣ ŀƴŘ ŀŘŘǊŜǎǎŜŘ 

ŎƻƴŎŜǊƴǎ ŀōƻǳǘ ǎƭƻǇŜ ǎǘŀōƛƭƛǘȅΦ 

ғCƛƎǳǊŜ оπпсΥ {ŜŎǘƛƻƴ пΥ [ƻǿ Ƴƻǳƴǘŀƛƴ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 

 

 

 {ŜŎǘƛƻƴ рΥ ¢ŀƴȊŀƴƛŀ ¢ŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴ /ƻΦό¢¢/[ύ ¢ƻǿŜǊ tŀǎǎŀƎŜ {ŜŎǘƛƻƴ ό{ǘŀΦмснҌпллύ 

Lƴ ǘƘƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǊƻǳǘŜΣ ¢9/¦ϥǎ ǇǊƻǇƻǎŜŘ ŀƭƛƎƴƳŜƴǘ ŎƻƴŦƭƛŎǘŜŘ ǿƛǘƘ ǘƘŜ ŜȄƛǎǘƛƴƎ 

¢¢/[ŎƻƳƳǳƴƛŎŀǘƛƻƴ ǘƻǿŜǊΦ !ǎ ŀ ŎǊǳŎƛŀƭ ŦŀŎƛƭƛǘȅΣ ǊŜƭƻŎŀǘƛƴƎ ǘƘŜ ¢¢/[ ǘƻǿŜǊ ŎƻǳƭŘ ŎŀǳǎŜ 

ǘŜƳǇƻǊŀǊȅŎƻƳƳǳƴƛŎŀǘƛƻƴ ŦŀƛƭǳǊŜǎ ŀƴŘ ǇƻǘŜƴǘƛŀƭƭȅ ƛƴŎǊŜŀǎŜ ŎƻƴǎǘǊǳŎǘƛƻƴ ŎƻǎǘǎΦ DƛǾŜƴ ǘƘŀǘ ǘƘŜǊŜ 

ƛǎǎǳŦŦƛŎƛŜƴǘ ŀǾŀƛƭŀōƭŜ ǎǇŀŎŜ ƴŜŀǊōȅ ǘƻ ŀǾƻƛŘ ǘƘƛǎ ŎƻƴŦƭƛŎǘΣ ¢! Ƙŀǎ ǇǊƻǇƻǎŜŘ ŀ ǊƻǳǘŜ ǘƘŀǘ ōȅǇŀǎǎŜǎǘƘŜ ¢¢/[ 

ǘƻǿŜǊǎ ǘƻ ǘƘŜ ƴƻǊǘƘΦ 

ғCƛƎǳǊŜ оπптΥ {ŜŎǘƛƻƴ рΥ ¢¢/[ ¢ƻǿŜǊ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 
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 {ŜŎǘƛƻƴ сΥ aƻǊƻƎƻǊƻ L/ tŀǎǎŀƎŜ {ŜŎǘƛƻƴ ό{ǘŀΦмсоҌллл ς мсрҌрллύ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƛǎ ǘƘŜ aƻǊƻƎƻǊƻ LƴǘŜǊŎƘŀƴƎŜ ǇŀǎǎŀƎŜΣ ŀƴŘ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŀǘ ǘƘƛǎ ǊƻŀŘ ǿƛƭƭ ōŜ ǇŀǊǘƻŦ ŀ 

ŎƻǊǊƛŘƻǊ ŎƻƴƴŜŎǘƛƴƎ ǘƻ 5ƻŘƻƳŀ ƛƴ ǘƘŜ ŦǳǘǳǊŜΣ ǘƘŜ aƻǊƻƎƻǊƻ .ȅǇŀǎǎ ǊƻŀŘ ǿŀǎ ŀŘƧǳǎǘŜŘ ōȅŀŘŘƛƴƎ ŀ 

ƧǳƴŎǘƛƻƴ ǘƻ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ǊƻǳǘŜ ǘƘŀǘ ǿƛƭƭ ŜƴŀōƭŜ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻ 5ƻŘƻƳŀΦ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘΣ 

ƻƴƭȅ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ aƻǊƻƎƻǊƻ .ȅǇŀǎǎ ƛǎ ǇƭŀƴƴŜŘǘƘǊƻǳƎƘ ǘƘŜ aƻǊƻƎƻǊƻ ƧǳƴŎǘƛƻƴΣ 

ŀƴŘ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ƴŜŎŜǎǎŀǊȅ ŦƻǊ ǘƘŜ ǊƻǳǘŜ ǘƻ 5ƻŘƻƳŀǿƛƭƭōŜ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ 

ŎƻƴŎŜǎǎƛƻƴŀƛǊŜ ŀǘ ŀ ƭŀǘŜǊ ǎǘŀƎŜΦ 

ғCƛƎǳǊŜ оπпуΥ {ŜŎǘƛƻƴ сΥ aƻǊƻƎƻǊƻ L/ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 

 

 {ŜŎǘƛƻƴ тΥ /ŜƳŜǘŜǊȅ tŀǎǎŀƎŜ {ŜŎǘƛƻƴ ό{ǘŀΦмфлҌмплύ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǊƻŀŘ ǇŀǎǎŜǎ ƛƴ ŎƭƻǎŜ ǇǊƻȄƛƳƛǘȅ ǘƻ ǘƘŜ ŎŜƳŜǘŜǊȅΣ ǿƘƛŎƘ ǿƻǳƭŘ ōŜ ŀŦŦŜŎǘŜŘōȅ ǘƘŜ 

ŎƻƴǎǘǊǳŎǘƛƻƴΦ ¢ƻ ƳƛƴƛƳƛȊŜ ǎƻŎƛŀƭ ƛƳǇŀŎǘΣ ǘƘŜ ǊƻǳǘŜ ŀƭƛƎƴƳŜƴǘ ǿŀǎ ŀŘƧǳǎǘŜŘ ǘƻ ōȅǇŀǎǎǘƘŜ ŎŜƳŜǘŜǊȅΦ 

ғCƛƎǳǊŜ оπпфΥ {ŜŎǘƛƻƴ тΥ /ŜƳŜǘŜǊȅ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 
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 {ŜŎǘƛƻƴ уΥ 9ƴŘ tƻƛƴǘ ό{ǘŀΦмфоҌнфоύ 

¢Ƙƛǎ ǎŜŎǘƛƻƴ ƻŦ ǘƘŜ ǇǊƻƧŜŎǘ ƛǎ ǘƘŜ ŜƴŘǇƻƛƴǘ ƻŦ ǘƘŜ ǘŀǎƪΣ ǿƘŜǊŜ ǘƘŜ {ŀƴƎŀǎŀƴƎŀ LƴǘŜǊŎƘŀƴƎŜŎƻƴƴŜŎǘǎ ǘƻ 

ǘƘŜ aƻǊƻƎƻǊƻ wƻŀŘ ό¢мύΦ IƻǿŜǾŜǊΣ ǘƘŜ {ŀƴƎŀǎŀƴƎŀ LƴǘŜǊŎƘŀƴƎŜ ƛǎ ŜƴŎǊƻŀŎƘƛƴƎǳǇƻƴ ŀ ƴŜŀǊōȅ 

ŎŜƳŜǘŜǊȅΣ ŎŀǳǎƛƴƎ ǎƻŎƛŀƭ ƛƳǇŀŎǘ ŎƻƴŎŜǊƴǎΦ !ŘŘƛǘƛƻƴŀƭƭȅΣ ŀ ŦǳǘǳǊŜ ǊƻǳǘŜ ŎƻǊǊƛŘƻǊŎƻƴƴŜŎǘƛƴƎ ǘƻ aōŜȅŀ ƛǎ 

ŀƴǘƛŎƛǇŀǘŜŘΣ ǎƻ ǘƘŜ ǊƻǳǘŜ ŀƭƛƎƴƳŜƴǘ ǿŀǎ ŀŘƧǳǎǘŜŘ ǘƻ ōȅǇŀǎǎ ǘƘŜŎŜƳŜǘŜǊȅ ŀƴŘ ŀŎŎƻƳƳƻŘŀǘŜ ǘƘŜ ŦǳǘǳǊŜ 

ǊƻǳǘŜ ŎƻƴƴŜŎǘƛƻƴ ŀǘ ǘƘŜ {ŀƴƎŀǎŀƴƎŀ LƴǘŜǊŎƘŀƴƎŜΦ¢ƘŜǊŜŦƻǊŜΣ ƛƴ ǘƘƛǎ ǇǊƻƧŜŎǘΣ ƻƴƭȅ ǘƘŜ ŎƻƴƴŜŎǘƛƻƴ ǘƻ ǘƘŜ 

5ƻŘƻƳŀ ŘƛǊŜŎǘƛƻƴ ƛǎ ǇƭŀƴƴŜŘ ŦƻǊ ǘƘŜ{ŀƴƎŀǎŀƴƎŀ LƴǘŜǊŎƘŀƴƎŜΣ ŀƴŘ ǘƘŜ ƴŜŎŜǎǎŀǊȅ ŎƻƴƴŜŎǘƛƻƴǎ ŦƻǊ 

ŦǳǘǳǊŜ aōŜȅŀ ǊƻǳǘŜ ŎƻƴƴŜŎǘƛƻƴǎǿƛƭƭ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ ōȅ ǘƘŜ ǊŜƭŜǾŀƴǘ ŎƻƴŎŜǎǎƛƻƴŀƛǊŜΦ 

ғCƛƎǳǊŜ оπрлόŀύΥ {ŜŎǘƛƻƴ тΥ /ŜƳŜǘŜǊȅ ǇŀǎǎŀƎŜ ǎŜŎǘƛƻƴҔ 

 

 Preferred Route Alignment 

¢ƘŜ ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ǊƻǳǘŜ ŀƭƛƎƴƳŜƴǘ ŀŦǘŜǊ ŀŘƧǳǎǘƛƴƎ ǘƘŜ ¢9/¦ϥǎ ǇǊƻǇƻǎŜŘ ǊƻǳǘŜ 

ƛƴŎƻƴǎƛŘŜǊŀǘƛƻƴ ƻŦ ŦǳƴŎǘƛƻƴŀƭΣ ŜƴǾƛǊƻƴƳŜƴǘŀƭΣ ŀƴŘ ŜŎƻƴƻƳƛŎ ŀǎǇŜŎǘǎΦ 

ғCƛƎǳǊŜ оπрлόōύΥ wŜŎƻƳƳŜƴŘŜŘ wƻǳǘŜ !ƭƛƎƴƳŜƴǘ ό[h¢ нύҔ 
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оΦмлΦоΦн Cƛƴŀƭ wƻǳǘŜ ŦƻǊ ttt !ǊǊŀƴƎŜƳŜƴǘ 

!ŦǘŜǊ ǎŜƭŜŎǘƛƴƎ ǘƘŜ ǇǊŜŦŜǊǊŜŘ ǊƻǳǘŜ ŀƭƛƎƴƳŜƴǘΣ ŦǳǊǘƘŜǊ ŘƛǎŎǳǎǎƛƻƴ ǿŀǎ ƳŀŘŜ ōŜǘǿŜŜƴ ǘƘŜ¢!ŀƴŘ ǘƘŜ 

/ƭƛŜƴǘ ƛƴ ǘƘŜ LƴǘŜǊƛƳ ǊŜǇƻǊǘ ǎǘŀƎŜΦ 

¢Ƙƛǎ ƛǎ ŘǳŜ ǘƻ ǘƘŜ ŦŀŎǘ ǘƘŀǘ ǘƘƛǎ ǇǊƻƧŜŎǘ ƛǎ ǳƴŘŜǊ ŀ ǇǳōƭƛŎπǇǊƛǾŀǘŜ ǇŀǊǘƴŜǊǎƘƛǇ όtttύ ŀƴŘ ƛǘϥǎŎǊǳŎƛŀƭ ǘƻ 

ŎƻƴǎƛŘŜǊ ǘƘŜ ŦƛƴŀƴŎƛŀƭ ŀǎǇŜŎǘ ŀǎ ǿŜƭƭΦ .ŀǎŜŘ ƻƴ ǘƘŜ ǘǊŀŦŦƛŎ ŘŜƳŀƴŘ ŦƻǊŜŎŀǎǘƛƴƎŎƻƴŘǳŎǘŜŘ ōȅ ǘƘŜ ¢!Σ ƛǘ 

ǿŀǎ ǇǊƻƧŜŎǘŜŘ ǘƘŀǘ ǘƘŜ ŦǳǘǳǊŜ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜ ƻƴ ǘƘŜ aƻǊƻƎƻǊƻ ōȅǇŀǎǎǎŜŎǘƛƻƴ όaƻǊƻƎƻǊƻ L/ Ϥ 

{ŀƴƎŀǎŀƴƎŀ L/ύ ƛǎ ƴƻǘŀōƭȅ ƭƻǿŜǊ ǘƘŀƴ ƻǘƘŜǊ ǎŜŎǘƛƻƴǎ ǿƛǘƘƛƴ [ƻǘπнΦ ¢ƘƛǎŘƛǎǇŀǊƛǘȅ ŎƻǳƭŘ ǊŜƴŘŜǊ ǘƘŜ ŜƴǘƛǊŜ 

tǊƻƧŜŎǘ ŦƛƴŀƴŎƛŀƭƭȅ ǳƴŀŦŦƻǊŘŀōƭŜΦ 

Lƴ ƭƛƎƘǘ ƻŦ ǘƘƛǎ ŜǾŀƭǳŀǘƛƻƴΣ ǘƘŜ ¢! ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŜ ŜȄŎƭǳǎƛƻƴ ƻŦ ǘƘŜ aƻǊƻƎƻǊƻ ōȅǇŀǎǎ ǎŜŎǘƛƻƴƻŦ нфƪƳ 

ŀǎ ǘƘŜ ttt ŀǊǊŀƴƎŜƳŜƴǘΦ ¢Ƙƛǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴ ǿŀǎ ƳŀŘŜ ǿƛǘƘ ǘƘŜ ƛƴǘŜƴǘƛƻƴ ƻŦŜƴǎǳǊƛƴƎ ǘƘŜ ƻǾŜǊŀƭƭ 

ŀŦŦƻǊŘŀōƛƭƛǘȅ ƻŦ ǘƘŜ tǊƻƧŜŎǘΦ {ǳōǎŜǉǳŜƴǘƭȅΣ ǘƘŜ /ƭƛŜƴǘ ŀǇǇǊƻǾŜŘ ǘƘƛǎǊŜŎƻƳƳŜƴŘŀǘƛƻƴΣ ǘƘǳǎ ŦƛƴŀƭƛȊƛƴƎ 

ǘƘŜ ŘŜŎƛǎƛƻƴΦ 

¢ƘŜ ōŜƭƻǿ ǎƘƻǿǎ ǘƘŜ Ŧƛƴŀƭ ǊƻǳǘŜ ŀƭƛƎƴƳŜƴǘ ǳƴŘŜǊ ttt ŀǊǊŀƴƎŜƳŜƴǘΦ 

ғCƛƎǳǊŜ оπрмΥ Cƛƴŀƭ wƻǳǘŜ !ƭƛƎƴƳŜƴǘ ǳƴŘŜǊ ttt ό[h¢ нύҔ 

 

 

3.11.4 tŀǾŜƳŜƴǘ 5ŜǎƛƎƴ 

¢ƘŜ ǇŀǾŜƳŜƴǘ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ǿŜǊŜ ŘŜǾŜƭƻǇŜŘ ŦƻƭƭƻǿƛƴƎ ƎǳƛŘŜƭƛƴŜǎ ŀƴŘ ǘŀōƭŜǎ ǎŜǘ ǳǇƛƴta5aΣ 

ǿƘƛƭŜ 9ǘƘƛƻǇƛŀƴ 5ŜǎƛƎƴ aŀƴǳŀƭ ŦƻǊ ǊƛƎƛŘ ǇŀǾŜƳŜƴǘǎ ǿƛǘƘ ǘǊŀŦŦƛŎ ƭƻŀŘƛƴƎ ƎǊŜŀǘŜǊǘƘŀƴрл Ƴƛƭƭƛƻƴ 9ул 

ǿŜǊŜ ǳǎŜŘΦ 

 ¢ǊŀŦŦƛŎ 

¢ǊŀŦŦƛŎ Řŀǘŀ ǿŜǊŜ ŎƻƭƭŜŎǘŜŘ ŦƻǊ ŜŀŎƘ ƳŀƧƻǊ ǎŜŎǘƛƻƴ ƛƴŎƭǳŘƛƴƎ ǘǊŀŦŦƛŎ ƳƛȄ ŀƴŘ ŎƻƳǇƻǎƛǘƛƻƴΦ CǊƻƳǘƘŜ ŘŀǘŀΣ 

ƛǘ ǿŀǎ ƻōǎŜǊǾŜŘ ǘƘŀǘ ŎƻƳƳŜǊŎƛŀƭ ǾŜƘƛŎƭŜǎ ǊŜǇǊŜǎŜƴǘ ǎƛƎƴƛŦƛŎŀƴǘ ǇŜǊŎŜƴǘŀƎŜǎ ƛƴ ǘƘŜǘǊŀŦŦƛŎ ƳƛȄΦ ¢ǊŀŦŦƛŎ 

ǇǊƻƧŜŎǘƛƻƴǎ ǳǎŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘ ǿŀǎ ŀŘƻǇǘŜŘ ŦǊƻƳ ǘƘŜ ŜŎƻƴƻƳƛŎ ǎǘǳŘȅ ŀƴŘŀƴŀƭȅǎƛǎ ŦƻǊ ƳŜŘƛǳƳ ƎǊƻǿǘƘ 

ǎŎŜƴŀǊƛƻΦ 

tǊƻƧŜŎǘŜŘ ǘǊŀŦŦƛŎ ǾƻƭǳƳŜǎ ŦƻǊ ōǳǎŜǎ ŀƴŘ ŎƻƳƳŜǊŎƛŀƭ ǾŜƘƛŎƭŜǎ ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ ŜŎƻƴƻƳƛŎŀƴŀƭȅǎƛǎ ǊŜǇƻǊǘ 

ŦƻǊ ǾŀǊƛƻǳǎ ǊƻŀŘ ǎŜŎǘƛƻƴǎ ŀƴŘ ŀǊŜ ǎǳƳƳŀǊƛǎŜŘ ƛƴ ǘƘŜ ¢ŀōƭŜ ōŜƭƻǿΦ 


