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PREFACE 

At the request of the Mayor of Mogadishu and the East Africa Regional Housing 
and Urban Development Office (EA/RHUDO) in Nairobi, a second PADCO mission to 
Somalia took place April 10 to May 2, 1984. Robert Olsen, Architect/Planner, was 
asked to review the urban land development process in Mogadishu and make recom­
mendations concerning land design standards and land pricing policy. 

Because of the rapid growth of Mogadishu and the active land distribution program 
of the Municipality, the decisions made now concerning the land program wiU have 
a tremendous impact on the development of Mogadishu. 

It is estimated that 200,000 new plots will be needed in Mogadishu by the year 
2000. If the standards and programs recommended in this report are adopted to 
meet this need (instead of continuing with present practices) the land required
could be reduced by more than 21,000 hectares and the cost of providing services 
reduced by more than So.Sh.7,000,000,000. 

Under the proposed program infrastructure provision would be self-financing, thus 
permitting the Municipality to service all new development as well as the presently 
unserviced areas of the city. 

The entire recommended program could be financed with a revolving fund of 
So.Sh.261 million (U.S.$15 million) under the assumptions discussed in the report. 

The choice is between consumijig great quantities of land to inefficiently provide 
unserviced plots or instituting an economical use of land to provide serviced plots 
at a minimal cost to the Municipality. 

Once the layout and form of a city have been established, it will usually not 
change for generations, so the decisions being made today will affeet the quality of 
life of residents for many years. 

The consultant wishes to thank the Mayor of Mogadishu and his staff for their con­
sideration and assistance during the mission. Many hours were spent in providing
information, setting up appointrrents, translating and attending meetings. Special
thanks is given to Mr. Abdi Yusuf Dualeh and Mr. Hassan Mohammed Sabrie for the 
extra time and effort they gave to facilitate the work of the mission. Mr. David 
Benson of the EA/RHUDO and the staff of the USAD mission in Mogadishu provided 
guidance and assistance. 

PADCO appreciates the opportunity to work with the Municipality and to be in­
volved in an active program with the potential of improving the living conditions of 
over a million residents of Mogadishu. 
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EXECUTIVE SUMMARY 

A. DEFICIENCIES OF THE PRESENT LAND DISTRIBUTION PROGRAM
 

The Municipality is to be commended that its land distribution program has kept 
pace with the population increases in Mogadishu, thus avoiding the many problems 
of squatter settlements. Still, a number of serious problems with the program have 
been identified. 

1. 	 Urban sprawl and very low density (6-14 plots per hectare) have resulted 
from the present land use standards. Most available land is now distant 
from the city center and its services which creates problems and high 
transportation costs for residents. 

2. 	 Design standards result in excessive space for circulation with minimal 
space for public facilities and open space. 

3. 	 No infrastructure or services are provided to new neighborhoods. Water 
must be purchased at inflated prices from vendors, which creates hardship 
for low-income families. 

4. 	 Inefficiencies in the administrative systems result in many problems and 
disputes over land ownership. The resolution of these disputes puts an 
unnecessary burden on the already over-extended staff of the Land Offices. 

5. 	 The very low official price for land provides insufficient income for the 
Municipality thus limiting the services which can be provided. 

6. 	 Land speculation is encouraged by the low land prices since enormous pro­
fits can be realized when land is resold, as well as by the present land 
registration procedures, which allow individuals to acquire more than one 
plot. 

B. 	 OBJECTIVES OF A RECOMMENDED DISTRIBUTION PROGRAM 

There is general agreement that the present system is in need of modification to 
resolve the above problems. The following are objectives for a new land distribution 
program: 

1. 	 Adopt land design standards which result in an economic use of urban land 
while providing adequate space for public facilities and minimizing the cost 
of services.
 

2. 	 Provide basic infrastructure and services to all new neighborhoods at the 
time of development as well as to existing unserviced areas. 
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3. 	 Create a self-financing system for the provision of infrastructure where the 
Afull costs are recovered from the beneficiaries. 

4. 	 Establish a more realistic land pricing policy so that the Municipality cap­
tures some of the value increase resulting fromu development. Profits from 
the sale of valuable land can be used to reduce the costs of plots for 
low-income families. 

5. 	 Improve the efficiency of the Land Office operation so that higher levels 
of service can be provided while maintaining the required level of activity. 

6. 	 Discourage land speculation through improved administrative procedures for 
land registration and improved pricing ,licy. 

C. 	 RECOMMENDATIONS 

To achieve the objectives outlined above, the Municipality and the Land Office 
need to establish a comprehensive program of land subdivision, servicing and 
distribution. Some benefits can result from modifications to the various elements of 
the system; but to derive full benefits, modifications to all the elements of the 
process should be coordinated. The recommended activities to develop an improved
land 	distribution program are: 

1. 	 Reorganize the Land Office with expanded responsibilities and capacity to 
manage a more comprehensive land distribution program. 

2. 	 Modify legislation and administrative procedures to make the system func­
tion more efficiently and discourage land speculation. 

3. 	 Develop an intermediate range program for land distribution activities and 
concept plans to guide these activities. 

4. 	 Adopt more efficient land use standards with a hierarchy of plot sizes and 
circulation ways, which will increase the land devoted to residential use 
arid the residential density. All new neighborhoods should be planned using
these standards. 

5. 	 Institute coordinated planning and implementation procedures so that basic 
services and infrastructure are provided at the time of development. 

6. 	 Develop a land pricing policy and land sale procedures for a self-financing 
program to provide infrastructure and affordable plots to lower-income 
families. 

7. 	 Reorganize the land titling and plot registration procedures to reduce 
problems and disputes over land ownership. 
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D. 	 BENEFITS FROM A NEW LAND PROGRAM 

Because of the magnitude of the land distribution program which will be needed to 
accommodate the anticipated future growth in Mogadishu, the benefits - both 
short- and long-term - to be derived from improvements to program procedures are 
indeed substantial. Implementing recommended changes now will favorably affect the 
present and future residents of Moddishu in the following ways: 

1. 	 Conservation of urban land. By the turn of the century, the urban land 
used to house the increased population in the city could be reduced by as 
much as 21,000 hectares if the land design standards recommended in the 
report are used. This area is about five times larger than the built-up area 
of the existing city between the 21 October Road and the ocean. 

2. 	 Greatly rduced cost of serving new neighborhoods. The per hectare cost of 
serving urban land is basically constant regardless of the density; therefore 
as the utilization of land increases with lower densities, so does the cost 
of providing infrastructure. At a cost of So.Sh.343,000 per hectare to ser­
vice urban land to a medium standard, the savings to be realized from 
adopting new standards could be as much as So.Sh.7.3 billion over the next 
20 years. 

3. 	 Improved quality of life for as many as one million new residents of Moga­
dishu who could have access to plots with basic services. 

4. 	 A self-financing program of land development and provision of infrastruc­
ture to permit the Municipality to service all new areas of the city, while 
protecting limited public funds. 

5. 	 A more efficiently operating land distribution system with fewer problems 
and disputes and reduced land speculation. 

E. 	 STEPS TO IMPLEMENT NEW PROGRAM 

Some steps could be implemented in the immediate future to place the program 
operation on a firm base with oth ,- improvements and modifications to be phased in 
over a period of time. Important steps to be initiated at the present time are: 

1. 	 The first step is the formulation and adoption by the Mayor's Committee on 
Lands and the Municipal Council of a policy on land development and 
distribution containing the following elements, as documented in the report: 

o 	 Land design standards 
o 	 Land pv'icing policy 
o Reorganization plan for the Land Office
 
0 Revised land regulations and procedures
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2. 	 Once the legislative mandate is in, place, a medium range program and 
financial plan for the Land Office should be developed. 

3. 	 The reorganization of the Land Office should be started with the recruit­
ment of new staff, or outside technical assistance for sp6eciic tasks, and 
staff training where appropriate. 

4. 	 Formalize agreements to define obligations and responsibilities of other 
agencies involved in the provision of services in Mogadishu. 

5. 	 Complete plans and detailed studies for site design and infrastructure for a 
first phase of the program. 



CHAPTER I
 
INTRODUCTION 

With the rapid growth of Mogadishu, the demand for land has increased tremen­
dously during recent years. The Municipality has been successful in meeting much 
of this demand through an active subdivision and distribution program. All indica­
tions are that the expansion of the city will continue at a rapid rate for many 
years to come. In the Urban Development Assessment of Mogadishu prepared by
PADCO in 1983, it was estimated that as many as 200,000 new plots would be 
needed by the year 2000. With expansion of this magnitude, it is important that 
new developments are economical in both the use of land and of limited municipal
funds. 

Several illustrations are given in Table 1.1 to show how plot sizes and land use 
standards will influence the commitment of land and resources needed to meet this 
demand over the next 16 years. 

TABLE 1.1
LAND NEEDS AND COSTS FOR PRO.ELTED EXPANSION OF MOGADISHU 

ReductionLand Average Land use (percent of Total) Land Reductionin Land Coat of in CostCorvtosofLndAerageRequired in_ 

Use Plot for rm Services S from
UeSize Hetr 0,0
Plots/ Required (So.Sh. 
Standards (m2) (,)Services & Hectare Example 1 Mlon (So.Sh. 1atonOpnSpcedetilPlots 

lation Open Space dentisl (Hectares) (Hectares) _ illions) 
Circu- Resi- 200,000 froI Millions) Example 

Example 1 -

Current 600 52 8 40 6.67 30,000 -- 10,290
 
Standards
 

Example 2 -

Current 300 52 8 40 13.33 15,000 15,000 5,145 5,145
 
Standards
 

Example 3 -

Proposed 300 25 15 60 20.00 10,000 20,000 
 3,430 6,860
 
Standards
 

Example 4 -

Proposed 300 20 10 70 23.33 8,570 21,430 2,940 7,350
 
Standards
 

1Assumes servicing areas to a medium standard with a cost of So.Sh.343,000 per hectare. 
Source: PADCO .nalysis 

Using the standards of Example 1 would require over 21,000 hectares more tian 
would be required for Example 4. At a cost of So.Sh.343,000 per hectare to service 
residential land to a medium standard, Example 1 would require an additional 
So.Sh.7,350 million over Example 4 to provide infrastructure to the same number of 
residents. 

While the average plot size is the same for the last three examples, changes in the 
percentages of land used for circulation for Examples 3 and 9 has reduced the 
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required land by 5,000 to 6,500 hectares. It should be noted that the percentage of 
land for services and open space has been increased in the last two examples. 

Examples 3 and 4 indicate the generally accepted range of land use distribution for 
residential areas with 60-70 percent of land devoted to residential, 20-25 percent
for circulation, and 10-15 percent for public facilities and open space. The 
rationale for these standards is discussed in the following section. 

Inexpensive land has been one of the contributing factors to the rapid growth of 
Mogadishu in relation to secondary cities. Increasing the cost of settling in Moga­
dishu to reflect more closely the actual costs of developing and servicing urban 
land could encourage growth in other urban centers. 

The land program of the Municipality should continue at an active pace, but it is 
important that immediate steps be taken to improve the efficiency of neighborhood
plans and to increase the revenues from the process so that services can be pro­
vided to the residents of the expanding areas of Mogadishu. 



CHAPTER H
 

RATIONALE FOR RECOMMENDED LAND USE STANDARDS
 

As can be seen from the above example, land use standards influence significantly 
the amount of land utilized for new development and the cost of urban services. 
The objective of land use standards should be the efficient use of urban land while 
meeting the needs of residents at minimum cost. Land consumption and costs are 
most directly affected by the density of a neighborhood; therefore, the goal of the 
recommended standards is to increase residential density of new areas by maxi­
mizing residential land use and by decreasing the average plot size. Recommended 
standards for plot sizes, circulation, public facilities, and open space are: 

A. 	 RESIDENTIAL LAND USE AND PLOT SIZES 

The generally accepted standard for residential land use in most developments 
varies between 55 and 70 percent depending on site conditions and the income level 
being served. In no case should the percentage of land devoted to residential use 
drop below 50 percent of the site. 

1. 	 Plot size 
Since the plot size has such a significant influence on density and cost of 
servicing residential development, careful consideration should be given to 
determine the minimum size plot acceptable to the residents of Mogadishu. 
This must be investigated from both technical and cultural considerations. 

a. 	 Technical 
Since most of the lower-income neighborhoods will be served by on-site 
pit latrines or septic systems, adequate space must be provided to 
permit absorption of waste water and to avoid contamination of water 
supplies. The minimum size usually recommended by sanitation experts 
is approximately 200m 2 depending on the type of soil and local con­
ditions. 

Discussions with officials and field surveys indicate that the soil in 
Mogadishu is generally sandy with excellent absorption capacity thus 
creating good conditions for pit latrines and soak-aways. There is no 
chance of latrines polluting the city's potable water sources since 
municipal wells are not close to residential areas and are over 200 
meters deep. If all private wells are as deep (25 meters) as one visited 
in a developing area, there is also little danger of contamination. 

In light of the favorable conditions in Mogadishu, a minimum plot size 
of 150m 2 is recommended based on technical considerations. 
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b. 	 Cultural 
The question of culturally acceptable plot size is more difficult to 
resolve- Most people would like a large plot, but often cannot afford 
the costs of one. Decisions should be based not only on desire but on 
financial considerations as well. 

The Department of Lands has sold plots of 144m 2 (12mX12m) and 
169m 2 (13mX13m) in the past. Field visits to areas with both sizes of 
plots indicate that most smaller plots have been occupied by lower­
income families, judging from the type of structures. Two different 
plots of 144m 2 were each occupied by 10 people who are members of 
extended families. Structures were located on the sides of the plot
with a partially co,.red central court for household activities and 
cooking (Figure II.1). One 169m 2 plot visited was occupied by 18 
people in three related families. There are six rooms on three sides of 
a central courtyard with covered cooking area and a pit latrine 
(Figure 11.1). 

These neighborhoods illustrate that the smaller plots are acceptable 
and do provide shelter and needed facilities for a large number of 
low-income people in Mogadishu. Therefore, a minimum plot size of 
150m 2 is recommended. Possible layouts for 150m 2 plots are illustrated 
in Figure UI.L 

2. 	 Plot proportion 
The shape and proportion of a plot also influences the cost of infrastruiL­
ture. The narrow dimension of a plot should always be oriented to the 
street. The ratio of length to width should be approximately 2:1. For 
exampie, the desirable dimensions of a 200m 2 plot would be 10 meters by
20 meters with the 10 meter side facing to the street. 

Table 11.1 shows recommended plot sizes and dimensions based on the above 
criteria. The size of plots should be determined by the income level of the 
group to be served. As a general rule, the larger plots should be located 
on the main circulation streets with the smaller plots on the :1terior of 
neighborhoods. 

B. 	 CIRCULATION LAND USE 

The 	 amount of land devoted to circulation in a site should not exceed 25 percent. 
As shown by the examples in the introduction, as circulation space increases there 
is less space for residential use and public facilities and costs increase. In order to 
maintain a level below 25 percent it is necessary to evaluate the needs of residents 
and 	 establish a hierarchy of circulation ways, ranging from major inter-city hi7h­
ways to pedestrian ways in low-income residential neighborhoods, which are 
appropriate to these needs. Recommended standards for a circulation system are 
presented in Table 11.1. 
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i 77•. 

high percentaqe of 
144 and
 

households .Construction
 
usually OccuPins 1/2 to 2/3 oF
the plot, with a cookinq area

and nit latrine located in the
courtyard. 
The excessive width
Arhtreet rightsq of way which
 
are undeveloned and ued

ostly
A.,culationfor pedestrian cir­i9 evident
neighborhoods. in these
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LAYOUT OF. SMALL PLOTS 

13m 

EXISTING 
Plot Size: 

PLOT3­
1690 2 

Plot Size: 144m2 

12m 
PITLATRINE 

TER 
PIT LATRINE 

12m 

22 
3 : : ...... ..... | 

•, :il 2 5 

PIT LATRINE 

4A. 

PROPOSED PLOTS 
Plot Size: 150m 2 

ENT 
PIT~~f 

ERENTER 

EET
LATRNE iNE LTRN 

4i PiT LATRINE2 NT I T 



TABLE II.1
 
RECOMENDED LAND 1JSE STANDARDS
 

SITE UTILIZATION 

Vie 


Residential 
Circulation 
Public Facil-

ities and Open 
Space
 

RECOMMENDED 

Nominal Size Dimensions Ratio 

150 10.0 x 
200 10.0 x 
300 12.5 x 
450 15.0 x 
600 17.5 x 
90 22.5 x 

15 
20 
24 
30 
34 
40 

CIRCULATION 

Designation 

Inter- & Intra-City 

Arterial
 

Collector 

Primary Residential 
Secondary Residential 
Tertiary Residential 

Pedestrian/Emergency 


Access 
Pedestrinn 

Percent of 
total site
 

60 to 70 
20 to 25 
10 to 15
 

PLOT SIZES 

(Langth/Width) 

1.50 
2.00 
1.92 
2.00 
1.94 
1.77 

STANDARDS 

Right of Way

(meters) 

30-60 


20 

15 
10 
8 

6 


4 

Target Population1 

Low-Incone 
Low-Income 
Middla-Ir, ome 
iddle-Income 

Upper-Income 
Upper-Income 

Carraige Way

(mters) 

varies
 

8 
6 
6 
4
 
3
 

2 

'See Chapter IV for discussion on land pricing policy and cost recovery. 

Source: PADCO Analysis 
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The recommended standards will function well for Mogadishu since streets can be 
designed to meet actual demand. Collectors and primary residential streets wil pro­
vide convenient access into the city's arterial circulation system as well as access 
for buses and public transport. Since there is limited traffic on interior residential 
streets, narrower rights of way are adequate for access of residents and service 
emergency vehicles. Tertiary streets and pedestrian ways would normally be used 
with smaller plots intended for low-income families. 

The circulation area can also be reduced by the use of culs-de-sac or dead-end 
streets and by making city blocks 100 to 140 meters long, thus minimizing cross 
streets. 

C. PUBLIC FACILITIES AND OPEN SPACE 

The area of a site devoted to public facilities and open space should usually be 
between 10 and 15 percent. As the density increases the public areas shculd also 
increase due to the additional residents to be served. The allocation of space 
among various ministries and uses is one of the most difficult elements of land use 
planning. A program and standards will need to be worked out with the agencies 
involved in providing services. 

Space should be provided for the following facilities: education at both the primary 
and secondary levels, recreation and open space, commercial and markets and other 
public uses such as health centers, post office and police station. The largest 
areas are needed for education and recreation facilities. 

An example of social infrastructure standards used in India is shown in Figure 11.2. 
A hierarchy of services based on the type and size of area being served as well as 
per capita space standards for the district level have been established. Use of 
these standards would result in 10 to '5 percent of a site being used for public 
facilities depending on the density. It appears that these standards would generally 
be applicable to Mogadishu, but they should not be adopted without thorough eva­
luation and modification to meet the conditions and needs of the city. 

D. SUMMARY 

Five site plans, Figures 1I.3 through 11.7, with the same layout but different 
standards, have been developed to illustrate the effect of plot size and street 
width on density. With 200m;6 plots (Figure 1.4), 10.81 hectares are used for 378 
plots or 35 plots per hectare. For 600mZ plots (Figure 11.7), the most common plot 
size in Mogadishu, 19.09 hectares are used for 224 plots resulting in a density of 
12.8 plots per hectare. Plots of 900m2 (Figure 11.8) result in a density of only 7.7 
plots per hectare with 160 plots on 20.75 hectares. 

Circulation standards have been changed from a basic level of 6 and 10 meter wide 
streets for Figure 11.3 to a high level of 15 and 20 meter wide streets for Figure 
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11.7. The percentage of land for circulation has increased from 18.38 to 24.04 per­
cent and the actual amount of space devoted to circulation has more than doubled, 
from 19,900m2 to 51,213m 2 . Since a hierarchy of streets is recommended, the per­
centage of circulation would be between these figures for new plans. With the pre­
sent standere~s as much as 50 percent of the site is used for circulation. 

Concept Plan A (Annex I) illustrates the land use concepts outlined in this section 
and is recommended as a model to be used in the planning of new areas. Table 
AI. gives a summary of the plot types which vary from 150m 2 to 600m 2 with an 
average plot size of 292m 2 . There are 1,868 plots on 85 hectares resulting in a 
density of 22 plots per hectare. The circulation hierarchy varies from 4-meter-wide 
pedestrian ways to 20-meter-wide collectors. The land use is within the recom­
mended limits with 64.05 percent for residential, 23.08 percent for circulation, and 
12.88 percent for public facilities and open space. 
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FIGURE IL2SOCIAL INFRASTRUCTURE STANDARDS 

-.,. -
­. ... . -fI Whf~' 

____ _ .6e za 

,. r4brOF Srh 
P'r6*.i*b SFFOrt*.~ '~rao~md~ ~e ta.nctu64 . LOVSL) *hard o ~p~v*o~o

hfqhar'at~a~ f~T~t notO.u aoujimj4 

TOM car&,ul 

Psi caPita social facilIty space rsquiramsnt for 15OCO ;opuloatio 

Facduy Topnhczm 
1. Prnarychooj 2.25(3ros.)
Z ScondaniSdo t.50 (one)
S Healthcentre 0.33 (one)4. Post and tlegraph offi 0.9
5. Pokek stacon 

66 Communitvrefsou buidlng 0.9 


0.99
7. Rec'eadonalopnspacs 

4.50
8. Commrcialshoppig 

1.50 

FOR INDIA
 

capw 

Percapita (sq. mu.) 

1.50 
1.00
 
0.22 
0.06 
0.06 
0.66 
3.00 
1,00 

ToW 7.50 

Source: HUDCO. Sector Model. New Delhi. 1983. pp.20 and 27. 
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FIGURE 11-3 

SITE PLAN -

LAND USE 	 LISTO1 

PLOT PLOT %OF TOTAL % 
AREA NUMBER PLOTS AREA 

192. 61 40 10.58 	 7704 
200.00 314 83.07 62800 

236 .80 20 5.29 	 4736 
300.00 4 1.06 	 1200 
TOTAL 	 378 100.00 764403 

; 70.58 

TOTAL RESIDENTIAL= 	 76440 

% 	70.58 

-
EDUCATIONAL 
S-CH 1 11960 
TOTAL EDUCATIONAL 11960 

% 	11.04 

TOTAL CIRCULATION= 	 19900 

TOTAL AREA 

Iiiii, 
II~~~~~' 


.111Hf--II
l 
, 

"-

% 	18.38 

108300 

t ,TOTAL 

rrrl , lELE-MAI 
" 	 I -, I,'I
H 

',SEW-ELEC26 

--. 1I-I--.'-- -I 

PLOT SIZE 200M2 

INFRASTRUCTURE COST LIST01 

SPEC UNIT TOTAL TOTAL 
COST QUANTIT COST 

PArV-PREM 1 

PAV-SPR"," 2 

GRAVEL. 3 
S IOEWALK 4 
........ 5 

....... 

.... . 7 
........ 8 
........ 9 

........ ID
0r 

.... 11 
LANDSCAP12 


TOTAL ROAD 

4"PIPE.. 13 
2"PIPE..14
1"PIPE..15 
CONNI.2"16 
4"W/FOUjN17 
2"W/FOUNlS 
....... 19 

.... ... 20 
.... ...21 


: 


WATER 

N23 
ELE-SEC.24 
ELE-TER 25 


2SEW-ELE27 
... 30 

.7 1 
.2..... 30 

TOTAL 'SEWER 

500.00 0 6 
300.00 0 1 
100 00 2250 225 003 
200 00 0 0 

60 0 0 
0 0 0 0


0.00 0 13 0
 
01.0 0 0 
0.00 0 63
0 	.90 0.1 1 
010 0 0 
15.00 16730 250950
 

:' DRAIN COST= 475950 

1050.00 0 0 
466. 00 0 el 
186.00 0 0 
115.0 0 1 

1250.00 367 458125 
666.00 	 0 0 

0 00 0 0 
0.00 0 0 
0.00 0 0 
0.00 0 e0 

SUPPLY COST= 458125 

300 . 00 368 110401 
150.0 1 0 
100.00 0 0 

2400.00 6 0
1150 00 0 0 

0.00 0 0 

13.001 	 03 0 
el 0 

COST. = 110430 

TOT. I NFRASTRUCTURE COST= 1044475
 

COST' PER GROSS M2 = 9. 64
 

http:ELE-SEC.24
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FIGURE IL4 

SITE PLAN - PLOT SIZE 30oM2 

LAND USE LIST02 INFRASTRUCTURE COST LIST82 

PLOT PLOT %,OF TOTAL % SPEC UNIT TOTAL TOTAL 
AREA NUMBER PLOTS AREA COST QUANTIT COST 

300 08 232 78.38 69600 PAV-PREM 1 50 .00 0 0 
315.33 40 13.51 12613 PR'V-SPRY 2 30.00 2166 649800 
354.00 20 6.76 70880 GRAVEL.. 3 180.00 3807 380700 
360.00 4 1.35 1440 SIDEWALK 4 200.00 0 0 
TOTAL 296 100.00 90733 ........ 5 0.00 0 0 

% 72.66 ........ 6 0.00 0 0 
--- - ­ - - - - - - - -­ 0.00 0 0 
TOTAL RESIDENTIAL= 90733 ........ S 00 0 0 

% 72 66 ........ 9 0.00 0 0 
---------------------------------........ 10 0.00 0 0 
EDUCAT I OHAL ........ 11 0.00 0 0 
SCHI 
TOTAL EDUCATIONAL 

13N00 
13500 

LAfNDSCAP12 15.,0 14238 213570 

%-10.81 	 TOTAL ROAD & DRAIN COST= 1244070
 

TOTAL CIRCULATION= 	 20642 4"PIPE..13 1050.00 3t.2 379575
 
% 16 53 2"PIPE..14 466.00 635 295677
 

1"PIPE. 15 186.00 0 0
 
TOTAL AREA : 124875 CONNI/2"16 115.00 0 0
 

4"W,'FOUN17 1250.08 0 0
 
2"W/FOUH18 666.00 0 0
 
........ 19 0.80 0 0
 
........ .- 0.00 0 o
 
........ 21 0.00 0 0
 
........ 22 0.00 0 0
 

TOTAL WATER SUPPLY COST= 675252 

T ]'TELE-MRIN23
FiT HIMi 	 300.00 363 108900
 
_~l~t- ]ELE-SEC.24 150.00 0 0 

ELE-TER.25 188.00 635 63450
-TT .F ,-IFFF-!. ] iSEW-ELEC26 2400.00 0 0 
L.2SEW-ELE27 1158.00 0 0
 

........ 89 0 00
 

-	 ........ 0 0.00 0 0
 
i........ 	 31,.00 0
 

.... ...3--' 0.00 0
 

TOTAL SEWER COST ­ .172350
 

.LEI-T.IHI -- L-- TOT. INFRASTRUCTURE COST= 20891672 

-"-IIIIII-. COST PER GROSS M2 = 16.75 

http:ELE-TER.25
http:ELE-SEC.24
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FIGURE IL5 
SITE PLAN - PLOT SIZE 400M2 

LA iD USE 	 LIST03 INFRFSTRUC:TIJRE COST LIST03 

PLOT PLOT %OF TOTAL % SPEC Uti r TOTAL TOTAL 
AREA NUMBER PLOTS AREA COST QUANTIT COST 

396.45 40 15.15 15858 	 PRV-PREM 1 500.00 2982 1491000 
399.00 200 75.76 79800 	 PAV-SPRY 2 300.00 4872 1461600
 
441.00 4 1.52 	 1764 GRAVEL.. 3 100.00 7859 785940
 
498.00 20 7.58 	 9960 SIDEWALK 4 200.0 0 0
 
TOTAL 	 264 100.00 107382 ........ 5 0.00 0 0
 

%. 67.95 ........ 6 0.00 0 0
 
--------------------------------........- - 7 CA---0-

TOTAL RESIDENTIAL= 17382 ........ 8 .0 0 0 0 
%.,67.95 .... ... 9 0.0 0 

-.---------------------------------....... 0 .00 0 
EDUCAT I ONAL ..11 0.00 1 0 
SCH1 16929 LBNiDFtI2 15.00 16822 252330 

16929
TOTAL EDUCATIONAL 

% 10.71 TOTAL ROAD & DRAIN COST= 3990870
 

TOTAL CIRCULATION= 	 33725 4"PIPE..13 1050. 10 0
 
% 21.34 2"PIPE..14 466.00 812 378392
 

1"PIPE..15 186103 1264 235067
 
TOTAL AREA = 158036 CONNI.'2"16 115.00 0 0 

4"W/FOUN17 1250.0 368 459688 
2"W/FOUN18 666.00 0 0 
........ 19 0.00 8 8 
.. ..... 2 0 0.00 0 0

i r 	 ...I-" orrL,,' r T ', , .....1 	 0 
--....... 	 "22 0 0
 

21 131 -------

I'I.P TOTAL WATER SUPPLY COST= 1173146,
 

--	 ELE-MAIN23 300.00 369 110775
 
~T1F~E-ELE-SEC 	 24 1503.001 812 121831
 

ELE-TER.25 100300 1265 126530 
SEW-ELEC26 2408.0 0 8 

.i -I 2SEW-ELE27 1150.00 0 0 
. . . . 28 03.003131
 

IT 	 29 1313 03 
S3..... ..29 0.00 0 0 

S31 0.001 03 0 
........ 31 0 .00 0 0
I 	 , d........3-20.CI
 

77 	 TOTAL SEWER COST T:359105 

TOT. INFRASTRUCTURE COST 5423121 

L--J[--4COST PER GROSS 1'Z 34 .32-- i 7 T-_ 	 - - - - - - - - ­. , r 	 - - - - - - - ­

http:ELE-TER.25
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FIGURE ILS
 
SITE PLAN - PLOT SIZE 600M2
 

LAND USE 	 LIST04 INFRASTRUCTURE COST LIST04
 

PLOT PLOT .OF TOTAL % SPEC UNIT TOTAL TOTAL

AREA NUMBER FLOTS AREA COST QUANTIT COST
 

586.30 40 17.86 23452 	 PAV-PREM 1 500.00 6460 3230000

595.00 	 160 71.43 95200 PRV-SPRY 2 300.00 10197 3059100
 
629.00 4 1.79 2516 	 GRAWEL.. 3 100.00 8 0

712.00 20 8.93 14240 	 SIDEWALK 4 200.00 4154 830800
 
TOTAL 	 224 100.00 135408 ........ 5 0.00 0 0
 

-- % 70.91 ........ t 0.00 0 0
- -- -- -- -- - - - - - -........ 7* 0 .00 0 0
 
TOTAL RESIDENTIAL= 135408 ........ a 0.00 0 8
% 70. 91 	 9 0.00 0 0 

-.-...... 	 1 .88 0 0
EDUCATIONAL 
 .. ..... 11 0.00 0 0

SCH1 19110 LANUSCAP12 15.00 14697 220455
 
TOTAL EDUCATIONAL 19110 

% 10.01 TOTAL ROAD DRAIND COST= 734055 

TOTAL CIRCULATION= 36443 4"PIPE..13 1050.00 378 396900
 
• 19.08 2"PIPE..14 466.00 956 445496
1"PIPE..15 186.80 1255 
 233430


TOTAL AREA = 190961 	 CONNI,2"16 115.00 0 0 
4"W/FOUN17 1250.00 0 0 
2"W/FOU18 666.00 0 0 
........ 19 0.08 0 0
] ']I ' ]t[ '' 	 20o 0II ]]|[]L ''.l........
| ' " 0.00 0 

_ .•.. .. .21 0 .00 0 0 .. .22 00 0 0
 

•-. 
 TOTAL WATER SUPPLY COST= 1075826
 

ELE-MAIN23 300.00 0 0
rrFELE-$EC.2 158.08 8 8

ELE-TER.25 100.00 0 0
 
SEW-ELEC26 2400.80 380 910800
 
2SEW-ELE27 1150.00 2213 2544375
 

-28 0.00 0 0 
.... ...29 0.00 0 8 
....- 30 0.00 0 0 

.7j '...31 ... 0 .00 0r"--T 	 0.08 0
....32 	 0 0 

TOTAL SEWER COST 
 = 3455175 
L_- ---------------------------------------------------

TOT..INFRASTRUCTURE COS T= 1:7 1'3%f-

COST - -- GROSS 	 62. 1-	 -- PER - - M2 

Y- E-------- ----­

http:ELE-TER.25
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FIGURE 11.7 

SITE PLAN - PLOT SIZE 900M2 

LAND USE 	 LISTe5 INFRASTRUCTURE COST LIST85 

PLOT PLOT %OF TOTAL ' SPEC UNIT TOTAL TOTAL 
AREA r4UMBER PLOTS AREA COST QUANTIT COST 

759.05 20 I.50 151:31 	 PAV-PREIt 1 500.00 18712 9356000 
800.00 8 5.00 	 6400 PAV-SPRY 2 300.00 0 0 
832.00 4 2.50 	 3328 GRAVEL.. 3 100.00 0 0 
900.00 88 55 00 79200 	 SIDEWALK 4 200.00 9408 1881680 
901.55 20 12.50 18031 	 ........ 5 0.10 0 0
 
913.60 20 12.50 18272 ........ 6 .	 0
 
TOTAL 	 160 100.00 140412 ........ 7 0.00 0 0
 

% 65.92 ........ 8 0.00 0 0
 
------------------------------- ........ 9 0.00 0 0
 

TOTAL RESIDENTIAL= 140412 ........ t 0.00 0 0
 
% 65.92 ....... I1 0.00 0 0


LANDSCAP12 
 15.00 21574 323610
 
EDUCATIONAL
 
SCHI 21375 TOTAL ROAD & DRAIN COST= ti6i290
 
TOTAL EDUCATIONAL 21375
 

% 10.04 4"PIPE..13 1050.00 1505 1580355

2"PIPE..14 466.0-
 0 0
 

TOTAL CIRCULATION= 51213 I"PiPE. .15 186.00 1046 194463
 
% 24.04 CONNI/2"16 115.00 0 0


4"W'FOUN17 1250.00 0 0. 
TOTAL AREA = 213000 	 2"W,'FOUN1S 666.00 0 0 

Til.r1=....... 	 ........ W0 01 lc 00 000
20 0.A.-000

I~~~~~~ 1_ 	 22 0.00 oL.LLXX 	 ...... 


TOTAL WATER SUPPLY COST= 1774818 

• 	 . ELE-MRI1N23 300.00 0 0 
ELE-SEC.24 150.00 0 0 

' 	 ELE-TER.25 100.00 0 0 
SEW-ELEC2. 2400.00 1507 3615840'v:2SEW-ELE27 1150.00 1047 1204050 

. ....28 0.0 0 ,;. 	 ......... .0
 
S........ 	 30C 0.00 0 0
 

-... 31 	 0.00 0 0
 
,. 
 ° .•... . . . 3 2 0 . 0 0 0 8l 

TOTAL SEWER COST = 4819890 

STOTINFRASTRUCTURE 	 COS T=:15""93" 

COST PER GROSS M2 = 85. 	24 

-7 r 
-- I...I 

L..L. 	 _ 

nEl.-[.i....iE 
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CHAPTER I
 
RATIONALE FOR RECOMMENDED INFRASTRUCTURE STANDARDS
 

While the land distribution program of the Municipality has been able to keep pace 
with most of the demand for new plots in Mogadishu, one of the problems has been 
that few or no services have been provided to the new areas. The limited number 
of families surveyed on field visits indicated that their main concern was the lack 
of water and electricity. Some of these families pay So.Sh.30 per day for water 
from vendors, which certainly must be a financial burden for many low-income 
families. 

Infrastructure standards cannot be considered independently of cost and affordability 
considerations. Costs of providing basic services are discussed at the end of this 
chapter and land pricing policy and cost recovery mechanisms in the next chapter. 
The objective of the program is to have self-financing infrastructure expansion into 
the new areas. 

It will baecome increasingly important to provide basic services to new areas as they 
become more distant from the center of Mogadishu, as well as providing services to 
the recently developed neighborhoods. Since the cost of infrastructure should be 
recovered from beneficiaries, basic standards for services have been recommended 
for developing areas of the city. 

A. POTABLE WATER 

The goal of the program should be access to potable water for all residents through 
a system of conveniently located public fountains with expansion and upgrading of 
the system to individual house connections over time. 

Main supply lines should be installed on collectors (20 meters) and primary residen­
tial streets (15 meters). Public fountains should be spaced at 500 to 800 meters 
along supply lines. It is important that the main lines be sized to handle possible 
expansion to adjacent areas and to meet the projected potential demand for indi­
vidual connections (Figure 111.1). 

Connections to plots fronting on collector and primary streets would be at the 
option and expense of individual owners. Supply lines for secondary and tertiary 
streets would be installed on request and at the expense of the residents being 
served. 

B. CIRCULATION AND STREETS 

Collector streets connecting to major arteries should be graded and provided with a 
surface layer of gravel or coral for an 8-meter-wide carriage way. Primary resi­
dential streets should also be graded and provided with a gravel or coral base 6 
meters in width (Figure 111.2). All remaining streets should be graded to provide a 
minimum carriage way as shown in Table 11.2. 

http:So.Sh.30
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There would be no provisions made for storm drainage in the initial phase. A field 
survey following the Nirst heavy rain of the season indicated there were few 
drainage problems in the new areas which are sparsely settled since most rain 
water was absorbed directly into the sandy soil. Problems of puddles and flooding 
increased as the areas became more developed. Since the new areas wIll likely 
develop drainage problems in the future, planners should be aware of the 
topography of sites and avoid placing houses or public structures in low areas sub­
ject to future flooding. 

C. ELECTRICITY 

Main supply lines on utility poles should be provided on collector (20 meters) and 
primary residential streets (15 meters). Street lights connected to utility poles 
would be installed at a spacing of approximately 100 meters on both types of 
streets (Figure 111.3). 

Electrical connections to plots on streets with supply lines would be at the option 
and expense of individual owners. Likewise, the installation of lines on secondary 
and tertiary streets would be on request and at the expense of residents being 
served. 

D. SANITATION 

On-site sanitation facilities in the form of pit latrines or septic systems with soak­
aways should be used in new areas. As discussed earlier, the existing natural con­
ditions are excellent for the use of this type of system and should provide a 
long-term solution for sanitation in residential areas. 

E. INFRASTRUCTURE COSTS 

Figures 11.4 to 1H.8 give examples of infrastructure costs at five different levels of 
service. The lowest level of service (grading of streets with gravel and water and 

m2electrical lines on the collector street) would cost So.Sh.9.64 per gross or 
m2So.Sh.14.83 per net of residential land. The highest standard (paved streets with 

sidewalks as well as individual connections to water, sewer and electricity for all 
m2 m2plots) would cost So.Sh.85.04 per gross or So.Sh.130.83 per net of residential 

land. The cost estimate of the infrastructure standards recommended above for Con­
cept Plan A is So.Sh.15.11 per gross m2 . Unit costs used to calculate development 
costs are shown in Table 111.1. 

The adm.nistrative cost of the Land Office should also be recovered from the pro­
ceeds of the sale of plots. At So.Sh.1.20 per gross m2, this cost is relatively minor 
compared to the cost of services. This calculation was based on an annual budget 
by 1985 of So.Sh.2,732,000 for the Land Office and the yearly volume of 7,500 
plots with an average size of 300m 2 (Table 111.2). 

http:So.Sh.1.20
http:So.Sh.15.11
http:So.Sh.130.83
http:So.Sh.85.04
http:So.Sh.14.83
http:So.Sh.9.64
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Cost estimates are based an the best data available from several sources includingboth public agencies and private firms involved in construction. Because of theerratic pricing of construction materials in Mogadishu resulting from imports andexchange rates, the cost estimates should be used as a general indication of anorder of magnitude and not as definitive costs. Inflation in construction costs is
estimated to be between 20 and 25 percent per year. 

TABLE III.1 

UNIT COSTS
 

Material 
 Unit Cost (So.Sh.)
 

Roads
 
fP -ixed Bituminous m2 500

Paving with Curbs
Sprayed Bituminous 02 300' 

Paving with Cu:bs
 
Gravel or Coral 
 *2 

Surface 
Sidewalk Concrete 0' 
Grading 15 
Water
 
;R"-pe (Including Fittings) IN 1,050 
2 Pipe (Including Fittings) 1 466
1" Pipe (Including Fittings) IN 186

" Pipe (Including Fittings) 1m. 115


Public Fountain Unit 100,000 

Electricity
 
Main Line w/Lights 0 100m lim 300

Secondary Line w/Lights 100m m 150
Tertiary Line 
 1m 100 
Sewer
 

Main Line imi !,100
Secondary Line 1. ,O00 

Source: PADCO Analysis 

TABLE 111.2 

COSTS OF OPERATIONS FOR LAND OFFICE
 

SALARIES ANNUAL COSTS (So.Sh.) 
56 Permanent - 8 Temporary So.Sh.77,681/Mnth 932,172Office Supplies So.Sh.2,500/Month 30,000Reproduction 18,000Auto Park, Gas, & Oil So.Sh.l,500/Day x 318 Days 477.000Subtotal 
 1,457,172
20 Contingencies 2912434Subtotal 1748X0
Projected 25% Increase By End 1984 
 437.151Subtotal - 2,185,M
Projected 25% Increase By End 1985 
 546,439
Total 
 2,732,196
 

Administrative Costs Per Gross m2*. So.Sh.l.20
 

*Assumes 7,500 new plots per year with total areaof 2 50,000m2 . 

SOURCE: PADCO Analysis
 

http:So.Sh.l.20
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CHAPTER IV
 
RECOMMENDED LAND PRICING AND COST RECOVERY POLICY
 

It is clear that the present pricing policy of So.Sh.3 per square meter of land, 
regardless of its location or size, is inadequate. A new land pricing policy is 
needed to meet a number of objectives, including: 

To provide land at reasonable costs and in an equitable manner to meet 
the needs of residents of Mogadishu, particularly the needs of low-income 
families 

To provide basic public services to the new areas of the city as they are 
developed 

To recover the full administrative and development costs of new land from 
beneficiaries so as to permit the Municipality to continue to provide ser­
vices 

To increase the revenues from the sale of public lands in central locations 
thus permitting cross subsidies for low-income residents. 

There seems to be no relationship between the So.Sh.3 per square meter being 
charged by the Land Office and the cost of land on the private market. Indivi­
duals involved in the private sale of land indicate the following prices at the pre­
sent time: 

Private Market Land Prices 

* 	 City center
 
Plot on main road - So.Sh.1,000 to So.Sh.2,000/m 2
 

Interior plot - So.Sh.600 to So.Sh.1,250/m 2
 

* 	 Developing villages
 
Plot on main road - So.Sh.400 to So.Sh.875/m 2
 

Interior plot - So.Sh.250 to So.Sh.500/m 2
 

New areas
 
Plots without services - So.Sh.33 to So.Sh.125/m 2
 

Apparently some people are realizing large profits by buying land at the official 
price and selling at the much higher private value. If a 600m 2 plot was purchased

2at So.Sh.3 per m and sold for So.Sh.1,000 per m2 , the seller would realize a profit 
of So.Sh.598,200. To create a more equitable system, the official pricing policy for 
land needs to be brought more in line with the private system. 

A draft proposal of a land pricing policy prepared by the land committee of the 
Municipality has been reviewed. The following comments and observations are in 
relation to that proposal. 

Previous Pa 3Bkmk
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A. LAND PRICING ZONES 

The zoning of the city into three areas with different prices is an important first 
step in recognizing the crucial factor of location on value of land. Thethe zones
should definitely be included as part of a new policy. The limits of the zones will
need careful review to be certain that the areas are relatively similar in character
and levels of service. It is difficult to mcke suggestions with a limited exposure to
the city, but consideration should be given to including beach front property for
three to five kilometers each direction from the center of the city into Zone A.
AJso the expansion area Zone to include moreof the of B of the city inside of the 
21 October road should be studied. 

B. LAND PRICING AND COST RECOVERY 

Using Concept Plan A as an example, there are alternatives for land pricing which 
will recover the development ard administrative costs for the Municipality. The
most direct way is to assume that all costs will be passed directly to the benefi­
ciaries at a fixed price per square meter. For Concept Plan A, the price would be 
calculated as follows: 

m2Cost per gross So.Sh.15.11 
Administrative costs per gross m2 So.Sh.1.20
 
Total cost per gross m2 
 So.Sh.16.31 
Residential land 64.05% of site 

m2Cost per net residential So.Sh.25.46 (use So.Sh.25.50) 

A second concept is differential land pricing, where a higher price would be 
charged for plots on major streets with increased levels of service, thus reducing
the cost of interior plots. Three groups of plots have been established: 

1. Interior plots under 250m 2 

2. Interior plots over 250m 2 

3. Plots facing collectors and primary residential streets 

Starting with a base price of So.Sh.25.50, Table IV.1 shows the prices, So.Sh.35.10 
and So.Sh.30.53, would to be charged forwhich have the plots facing major streets
in order to reduce the cost of the smallest plots (under 250m 2 ) to So.Sh.15.00 and 

m2So.Sh.20.00 per respectively. It is assumed that the middle group of plots would 
be sold at actual cost of So.Sh.25.5 per m2 . 

Table IV.2 gives some examples of the monthly incomes needed by households to 
purchase plots under the financial terms discussed in the next section. It is assumed
that families would put 30 percent down with a 5-year repayment period at 14 per­
cent interest. The maximum of 15 percent income for land has beenof purchase 
used. 

http:So.Sh.20.00
http:So.Sh.15.00
http:So.Sh.30.53
http:So.Sh.35.10
http:So.Sh.25.50
http:So.Sh.25.50
http:So.Sh.25.46
http:So.Sh.16.31
http:So.Sh.1.20
http:So.Sh.15.11
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TABLE IV.1 

DIFFERENTIAL LAND PRICING FOR CONCEPT PLAN A 

GROUP 1 
(Plots Below 250m2) 

0ROUP 2 
(Inf.erior Plots) 

GROUP 3 
(Plots on Main Streets) 

TOTALS 

Number of Plote 
Area (m2) 
Cost/aZ (So.Sh.) 
Cost Recovered 

(So.Sh.) 

788 
138,882 

15.00 
2,083,230 

736 
254,080 
25.50 

6,479,040 

344 
151,952 

35.10 
5,333,037 

1,868 
544,914 

25.5r, 
13,895 ,j7 

Cost/m2 (So.Sh.) 
Cost Recovered 

(So.Sh.) 

20.00 
2,777,640 

25.50 
6,479,040 

30.53 
6,638,627 

25.50 
13895,307 

Source: PADCO Analysis 

TABLE IV.2
 
MONTHLY PAYMENTS AND INCOMES
 

(So.Sl.)
 

Plot Size (02)
 
150 200 300 450 600
 

Option 1
 
Uotfor Infrastructure 25.50 25.50 25.50 25.50 25.50
Monthly Payment 97.28 129.71 194.57 291.85 389.14
 
Monthly Income 
 650 900 1,300 2,000 2,600
 

Option 2 
toot for Infrastructure 15.00 15.00 25.50 35.00 35.00
 
Monthly Payment 57.23 76.30 194.57 400.58 534.11
 
Monthly Income 400 500 1,300 2,700 3,600
 

Option 3 
Ct for Infrastructure 10.00 15.00 25.50 35.00 45.00Monthly Payment 38.15 76.30 194.57 400.58 686.71Monthly Income 
 250 500 1,300 2,700 4,600
 

Source: PADCO Analysis 

If the cost of infrastructure for the smallest plots is subsidized by the sale of 
larger plots and reduced to So.Sh.15 and So.Sh.10 per square meter, these plots
would be affordable to families with monthly incomes of So.Sh.400 and So.Sh.250 
respectively. 

In light of the above cost data, it is evident that the prices proposed by the Land 
Committee of So.Sh.7, 10, and 15 will not provide adequate revenues to cover 

http:So.Sh.10
http:So.Sh.15
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development costs as well as the administrative costs of the Land Office. A dif­
ferential pricing policy whifh considers locational criteria within each Zone could 
make official land prices closer to those of the market. Using the pricing groups
discussed above in each zone, it is possible to develop a multi-level pricing policy,
presented in Table IV.3. 

TABLE IV.3 

LAND PRICING POLICY
 
(Cost So.Sh./mZ) 

GROUP 1 GROUP 2 GROUP 3 
(Plots Below 25o02) (Interior Plots) (Plots on Main Streets) 

Zone A 
Zone B 
Zone C 

100 
50 
15 

500 
250 
25 

1,000 
500 
35 

While these recommendations are a radical change from the present So.Sh.3 per m2, 
the prices of Zones A and B are still no more than 50 percent of the current pri­
vate market prices. Inexpensive plots would continue to be available to low-income 
families in the new areas. The cost of a 150m2 plot at So.Sh.15.00 per m2 would 
be ordy So.Sh.450 more than the cost of a plot of 600m 2 at the current price. 

It should be ":ept in mind that the proposed prices for Zone 3 cover only the cost 
of infrastructure and include nothing for the value of the land. It is felt that 
people will be willing to pay higher prices if they realize basic services are pro­
vided. 

C. FINANCING THE LAND DEVELOPMENT PROGRAM 

The overall program (assuming a start-up in 1985) would require total capital 
investment in 1984 constant shillings of So.Sh.261 million (US$15 million) to be pro­
vided in five annual installments: 

1985 - So.Sh.87 million (US$5 million) 

1986 - So.Sh.43 million (US$2.5 million) 

1987 - So.Sh.43 million (US$2.5 million) 

1988 - o.Sh.43 million (US$2.5 million) 

1999 - So.Sh.43 million (US$2.5 million) 

This level of funding would have to carry an interest rate of 10 percent annually 
with a grace period for 10 years on principal followed by a 20-year repayment 

http:So.Sh.43
http:So.Sh.43
http:So.Sh.43
http:So.Sh.87
http:So.Sh.15.00
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period of interest and principal. It is likely that this interest rate could be 
achieved through the blending of soft loans or grants and market rate funds, if an
international donor could be attracted to support the project The donor would also 
have to be prepared to support a significant level of technical assistance to make 
the program run effectively during the early years while Somali capacity is built 
up. This has not been included in the capital costs of the program. 

This 	 level of capital financing will produce 210,000 serviced plots between 1985 and 
2000 at the standards recommended in this report under the following assumptions: 

Each plot is sold with 30 percent down payment and the remainder 

financed at 14 percent interest for five years 

* 	 The construction period is no more than one year for each annual program 

* 	 All inflation increments are recovered through higher prices for future 
plots, therefore keeping cost at 1984 levels in constant shillings 

AU collections due are received (which is unlikely and some form of 
reserve for bad debts would need to be established) 

All 	 funds recovered are reinvested in the program and not diverted into 
other uses
 

If these assumptions can be achieved the program would be able to continue to 
produce 15,000 serviced plots a year at an annual surplus of So.Sh.11 million beyond
the year 2000 even while fully paying off the initial capital investment. 

The key reason for this high performance is the financial leverage achieved bet­
ween obtaining financing for 30 years and onlending in five-year increments, plus
the interest rate differential between borrowing at 10 percent and onlending at 14 
percent. 

While all of these numbers are of necessity very hypothetical at present, it is clear 
that a very successful program could be developed so long as the Government was 
prepared to enforce onlending terms with which to produce the needed leverage and 
to ensure nearly full cost recovery. Several factors could make the program even 
more attractive. Obviously, if the borrowing terms were made better than 10 per­
cent for 30 years this would result in significant reductions in costs. In addition, 
some of the other special case situations for land sales at full market rates 
discussed in the following sections of this report would also produce additional 
revenues which might increase the levels of cross-subsidy already assumed in the 
analysis. This could further reduce the costs to low-income purchasers of serviced 
plots. 

The 	 general financial program plan is summarized in Tables IV.4 and IV.5. 

http:So.Sh.11


TABLE IV.4 

HYPOTHETICAL MORTGAGE RECOVERY CASH FLOW 1985-1995 
(In Millions of Constant 1984 Shillings) 

Year 

1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996-
2 0 0 0 

TOTALS 

Source; 

PROGRAM ELEMENTS 

Total -3 
Total Annual percent 
Units Cost Down 

10,000 77.8 23.3 
11,000 85.6 25.7 
12,00i0 93.5 28.0 
13,000 101.1 30.3 
14,000 108.9 32.7 
15,000 116.7 35.0 
15,000 116.7 35.0 
15,000 116.7 35.0 
15,000 116.7 35.0 
15,000 116.7 35.0 
75,000 583.5 175.0 

_. 

210,000 1633.9 490.0 

PADCO Analysis 

Mortgage 
Financed 

54.5 
59.9 
65.5 
70.8 
76.2 
81.7 
81.7 
81.7 
81.7 
81.7 

408.5 

1143.9 

1985 

-
-
-

-
-
-
-

-

-

-

1 

1986 

15.9 
-
-

-
- . 
-
-
-

-

-
"_ .... 

15.9 

1987 

15.9 
17.5 
-

-

---

---

33.4 

-

MORTAGE PAYMENTS 14% FOR 5 YEARS 

1988 1989 1990 1991 

15.9 15.9 15.9 -
17.5 17.5 17.5 11.5 
19.1 19.1 19.1 19.1 

- 20.6 20.6 20.6 
- 22.2 22.2 

- 23.8 
- - -

-

-
. . : , 

52.5 73.1 95.3 103.2 

1992 

-
-

19.1 
20.6 
22.2 
23.8 
23.8 

-

109.5 

1993 

-
20.6 
22.2 
23.8 
23.8 
23.8 

-

114.2 

-

1994 

-

-
-

22.2 
23.8 
23.8 
23.8 
23.8 

-

117.4 

1995 

-

-
-
-

23.8 
23.8 
23.8 
23.8 
23.8 

-

119.0 

TABLE IV.5 

SUMMARY OF HYPOTHETICAL LAND DEVELOPMENT PROGRAM CASH FLOW 1985-2000 
(In Hillions of Constant 1984 Shillings) 

PROGRAM ELEMENT 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 

INCOME 
Downpayments 
Mortgage Payments 

23.3 
-

25.7 
15.9 

28.0 
33.4 

30.3 
52.5 

32.7 
73.1 

35.0 
95.3 

35.0 
103.2 

35.0 
109.5 

35.0 
114.2 

35.0 
117.4 

35.0 
119.0 

TOTAL ANNUAL INCOME 23.3 41.6 61.4 82.8 105.8 130.3 138.2 144.5 149.2 152.4 154.0 

EXPENDITURES 
Capital Costs 
Debt Service 

77.8 
8.7 

85.6 
13.05 

93.5 
17.4 

101.1 
21.75 

108.9 
26.1 

116.7 
26.1 

116.7 
26.1 

116.7 
26.1 

116.7 
26.1 

116.7 
26.1 

116.7 
26.1 

TOTAL ANNUAL COSTS 

ANNUAL SURPLUS OR (DEFICIT) 

86.5 

<63.2> 

98.65 

<57.05> 

110.9 

<49.5> 

122.85 

<40.05> 

135.0 

<29.20> 

142.8 

<12.5> 

142.8 

<4.6. 

142.8 

1.70 

142.8 

6.4 

142.8 

9.60 

142.8 

11.2 

Source: PADCO Analysis 
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D. 	 INDUSTRIAL, COMMERCIAL, AND PROJECT LAND 

m2The proposed set price of So.Sh.15 per is too low. Industrial land should be sold 
at the same price as the residential land in the same zone and group. Care should 
be taken not to overprice industrial land since this can discourage industrial deve­
lopment and job creation. Land for industrial development and special projects 
should be evaluated and the price set on a case-by-case basis. 

Commercial land, because of its income-generating potential, should cost more than 
normal residential land. The higher price for plots facing major streets already 
reflects this potential for most areas. Land with commercial potential in the down­
town and neighborhood centers should be designated as special value land and sold 
at full market value through an auction or bidding procedure. 

E. 	 SPECIAL VALUE LAND 

There are still some undeveloped areas of Mogadishu with particularly high market 
value because of their location and should be given special status under the pricing 
policy. The most obvious of these areas is the beach front land to the east of the 
city which will be a prime site for high-income development once the 
slaughterhouse has been relocated. Other land in the downtown area or along major 
arterials still owned by the government should be identified for special treatment. 

This land should be sold at auction at the full fair market value to generate the 
maximum income for the Municipality. The revenues should not go into the general 
operating budget but be used to provide additional facilities to new lower-income 
neighborhoods or to subsidize costs to make possible the purchase of plots by the 
lowest-income families. 

F, 	 PLOT DISTRIBUTION 

The land policy should clearly state that each family is entitled to only one plot. 
While this will be difficult to control until improved registration and record-keeping 
procedures are instituted, some initial steps could be taken, including: 

1. 	 Keeping a register of persons receiving plots by name and identity card 
number, thus facilitating the checking of new applications. 

2. 	 Requiring applicants to sign a document stating that they or other members 
of their immediate family have not been allocated any other plots by the 
Land Office. The penalty for violations would be immediate confiscation of 
new property without compensation. 

http:So.Sh.15
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G. TRANSFER OF LAND FROM TEMPORARY TO PERMANENT STATUS 

One of the problems with setting an official price for land that approaches the 
private price would be the hardship caused to low-income families seeking to 
change the registration of their temporary plot, since, under the present practice, 
they would be required to pay for the land again. It is suggested that these regu­
lations be modified to permit the transfer by paying the fees proposed by the Lands 
Committee and 2 percent of the value of the land as outlined below. 

Land registration fees 
So.Sh.500 - publishing 
So.Sh.2,000 - control and check design 
So.Sh.500 - land title 
2% of cost of land - final registration 

For plots in Category C and Group 1 in Categories A and B this should create no 
problems; in fact, the set fees would in most cases be more than the percentage 
payment on the value of the land. The suggested registration fees are reasonable 
for larger, more expansive plots, but seem high in relationship to smaller plots. 

Once the new policy of full cost recovery is ",. effect, land registration fees should 
be included in the base price. Then when .ne payments are completed, the title 
would automatically be changed from temporary to permanent. 

H. LAND RESALE 

The proposal by the committee for the Land Office to appraise each property that 
is sold and to coller. 5 percent of the sale price could provide a substantial 
increase in revenues, but raises some serious questions. Would the Land Office, 
which at present is understaffed, be able to handle the increased workload in a 
timely manner? If not, these additional steps could become a bottleneck in the pro­
cess. What criteria would be used by Land Office personnel to set the property 
value? It would seem that either an arbitrary price would be set or that con­
siderable work would be required to evaluate the property and to identify com­
parable sales. 

With an official pricing policy close to the market price, it may be more eficient 
to base the 5 percent charge on the official price or the recorded selling price, 
whichever is greater. This could still provide substantial revenue, but reduce the 
additional workload of the Land Office. 



CHAPTER V
 
INSTITUTIONAL RECOMMENDATIONS
 

A detailed study of the organization of the Land Office was not made as a part of 
this mission, but would be needed if a reorganization to meet new demands is to be 
done. As has been Indicated In earlier sections, the proposed changes will require 
additional activities from the existing staff as well as the ecruitment of new staff 
with technical skills not presertly available. Figure V.1 presents a proposed organi­
zation chart for the land office with a list of functions for each of the divisions 
which are briefly discussed below. 

FIGL V.1 
PROPOSED LAND OFFICE ORGANIZATION 

MAYOR
 
MUNICIPAL
 

COUNCI L
 

DIRECTOR DISPUTE
 
DMINISTRATION LAND OFFICE RESOLUTION 

PLANNING SURVEY ENGINEERING TRATION 
DIVISION 

I 
DIVISION 

I 
DIVISION 

I 
DIVISION

I 
Proqrwming 
Concept Plans 

Site Survey 
Bas Plans 

System Concept 
Plans 

Land Registration 
Record Keeping 

Site Plans 
Feasibility 

Studies 

Site Layout Engineering 
Studies 

Cost Estimation 
Bidding and 
Contracts 

Monitor Cn-
Struction 

A. PLANNING DIVIION 

The Planning Division would have the responsibility of preparing concept plans for 
the expanding areas of Mogadishu which could give organization direction to the 
planning activities. The preparation of these plans should be given a high priority. 
If necessary, technical assistance and training should be provided to carry out the 
first plans and to establish procedures which can be followed in the future. 

Prevo .k
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More detailed site plans would then be prepared for both site layout and implemen­
tation. The existing staff has extensive and valuable experience in land development 
and with training should be able to manage the increased work demands. 

A third area where skills could be increased is in project evaluation and feasibility 
analysis. Project should be evaluated at various stages of the design process using 
cost data supplied by the engineering division. 

B. SURVEYING AND SIT.E. LAYOUT 

It is very important that the survey capacity of the Land Office be improved as 
quickly as possible or that arrangements be made with another organization to tem­
porarily assist with this work. Site surveys and base plans are needed for detailed 
site design. As mentioned earlier at least the major elements of a plan should be 
laid out with survey equipment. The present field staff, because of their extensive 
experience, could do most of the survey work if they had some training and basic 
instruments. 

C. ENGINEERING DIVISION 

This division would carry out new functions for the Land Office to implement the 
infrastructure provision program. They would be responsible for the planning and 
design of circulation, water and electric systems as well as for bidding and 
contracting activities and the monitoring and coordination of construction. A person 
with cost estimation experience should be on the division staff to monitor costs 
during the design process. 

D. LAND REGISTRATION DIVISION 

This existing division would continue with the responsibilities it has at present. 
Technical assistance should be provided to upgrade the systems and procedures to 
permit better control of land distribution activities by the Land Office. 

E. OFFICE ORGANIZATION 

Working at the Land Office indicated that it is difficult to accomplish technical 
work because of the almost constant interruption of visitors with questions and 
problems for the staff. Since the Land Office is a public institution, it cannot iso­
late itself from the public; but, by establishing set visiting hours and scheduling 
responsibilities for working with visitors, it should be possible tc create adequate 
blocks of work time for the technical staff while providing good service to the 
public. 
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CHAPTER VI
 
IMMEDIATE ACTIONS
 

Since the Municipality has an active and ongoing land distribution program, it will 
be necessary to implement procedural and policy changes without substantially 
reducing the level of activity of the Land Office. Procedural changes will likely 
require a higher level of activity by the Land Office staff to develop the same 
amount of land annually as was done in the past. This chapter will outline possible 
future activities for the Municipality aid Land Office and a program for the imme­
diate future. 

A. 	 PROPOSED FUTURE ACTIVITIES 

1. 	 Site Design 
There are a number of steps which could be taken by the Municipality to 
establish a land design policy which would improve the effiiency of future 
land development activities and reduce the costs of servicing these lands. 
Following are some of the activities which will need to be accomplished to 
implement the new land distribution program. 

* 	 Land design pNliny 
The critical element in establishing a more efficient use of urban land 
and the basis of a differential land pric'ng policy is the adoption by 
the Municipality of a set of land use standards with a hierarchy of 
plot sizes and street widths similar to those outlined in Chapter II. 
These standards should be carefully reviewed by the land policy com­
mittee and the Land Office to assure that they are applicable to the 
various situations in Mogadishu and that they can be defended to the 
City Council. It is important that the cost and land utilization impli­
cations of design standards be evaluated an( understood. 

0 	 Land development program 
Once the land design standards have been ?oproved, the Land Office 
should formulate a program and map out future activities. An 
illustrative program is outlined in section VI.B. which follows. 

0 	 Site plan preparation 
Based on an overall concept plan for the expansion areas of the city, 
site plans could then be prepared for the areas to be implemented 
during each year of the program. Since there would be various sizes of 
plots and circulation ways, more detailed plans that those presently 
done would be needed. Before approval, site plans should be evaluated 
to be certain they meet design standards and program objectives. A 
survey of new sites and plans at a scale of 1/2000 showing any special 
features and at least spot elevations should be completed before 
undertaking the final site design. 

Prevo Pago Bkmk
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Site 	layout 
Because plans will be less uniform than the present plans, at least the 
main roads and boundaries should be laid out using survey equipment to 
assure the accuracy of the work. It would be desirable to survey all 
plots, but it is not likely that the capacit,- to do so could be deve­
loped with sufficient speed to avoid delays in the land program. The 
surveyed boundaries and streets would serve as a guide and check for 
the layout of plots within these boundaries. 

0 	 Sites and Services Demonstration Project 
It is recommended that at least one sites and services project of 15 to 
20 hectares be implemented in the near future to illustrate the new 
standards, to test the market for smallee serviced plots, and to provide
experience for the Land Office with this type. of project. Funding for 
a demonstration project of modest scale could likely be obtained from 
international donors. A schematic plan for a Sites and Services Project 
is presented in Annex II. 

2. 	 Provision of Infrastructure 
Since one of the objectives of a new land pricing policy is to provide 
basic services to new areas of the city, the design and installation of 
these services will need to be coordinated and occur concurrently with the 
design of site layouts. Some of the tasks to be undertaken by the Land 
Office include: 

Coordination of activities 
Several ministries, agencies and international donors will be involved in 
the provision of the various services thus requiring coordination and 
programming of these activities by the Municipality. The Engineering
Division of the Land Office should be responsible for and take the 
lead in both project design and monitoring of construction. Meetings
held on a regular schedule with the involved agencies will facilitate 
the exchange of information and the resolution of problems. 

Systems design
The design of systems should be done as part of the site design 
including an overall schematic plan as well as detailed plans and spe­
cifications for the implementation of each phase. Based on a concept
plan for the whole area, the systems for each phase can meet imme­
diate needs but also to function as part of the larger future system. 

Construction scheduling
Another area needing 3oordination will be during the implementation
phase. Once a site has been surveyed, scheduling of construction acti­
vities for the water and electrical systems and roads can minimize 
conflicts and problems and facilitate completion of the work in a 
timely manner. 
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3. 	 Land Pricing Policy 
In order to accomplish the above activities, a program to recover the cost 
of urban development will be needed. Chapter IV outlines the principal 
elements of a land pricing policy to make this possible and to resolve many 
of the problems of the present system. As with the recommended site 
design standards, the pricing recommendations should be carefully reviewed 
by the land committee for applicability to Mogadishu and political 
acceptability. After review and modification, if necessary, the City Council 
should adopt a land pricing policy and set the effective date, 

It is extremely important that money recovered from beneficiaries be kept 
in the program to finance future activities and not go to the treasury or 
general operating fund. If the latter were to happen, the land distribution 
program would soon be decapitalized and unable to continue operation. 

B. 	 PROGRAM OF FUTURE ACTIVITIES 

A realistic program of activities for the Land Office should be established based on 
the growth and needs of Mogadishu. Also a program should reflect the capacity of 
the Land Office to handle the increased work load. Between 1975 and 1983 the 
Land Office distributed an estimated 157,000 plots or ' average of almost 17,500 
plots per year. Population projections for Mogadishu have been done which can pro­
vide some help In formulating a program. The Urban Development Assessment by 
PADCO gives projected populations for the city through 1990 for both high- and 
low-growth scenarios. The projected population change and the approximate number 
of new plots needed to accommodate this change are shown in Table VI.1. 

TABLE VI.1 

PROJECTED POPULATION GROWTH OF MOGADISHU 

HIGH INCREASE LOW INCREASE 
YEAR (Os) (00s) 0 PLOTS* (0009) (00s) DPLOTS* 

1983 884 795 
1984 
1985 
1986 
1987 
1988 
1989 
1990 

955 
1,031 
1,114 
1,203 
1,299 
1,403 
1,516 

71 
76 
83 
89 
96 

104 
113 

8,875 
9,500 

10,375 
11,125 
12,000 
13,000 
14,125 

643 
894 
947 

1,004 
1,064 
1,128 
1,196 

48 
51 
53 
57 
60 
64 
68 

6,000 
6,375 
6,625 
7,125 
7,500 
8,000 
8,500 

*Assuming 8 persons/plot. 

Source: 	 Urban Development Assessment of Mogadishu, Somelia, PADCO, Washington, 
D.C., October 1983 
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Annual population increases are projected to be between 71,000 and 113,000 for the
high-growth scenario and 48,000 to 68,000 for the low-growth scenario. Assuming
an average of 8 persons per plot, it would be necessary to provide between 9,000
and 14,000 new plots on an annual basis to satisfy needs for the high-growth pro­
jection and 6,000 to 8,500 new plots annually for slower growth. 

1. 	 New Development
Two programs have been developed (Tables VI.2 and VI.3) based on the
growth scenarios to illustrate how the work of the Land Office could be
structured. The total number of plots needed each year have been divided 
into three groups reflecting the divisions proposed in Chapter IV. It is
assumed that Groups 1 and 2 will each have 40 percent of the plots with
the 	remaining 20 percent of the plots in Group 3. Fortunately demand is
lowest in the early years thus giving some time to develop and institute 
new procedures. The production and demand should be monitored each year
and 	goals adjusted to reflect the actual situation. 

TABLE VI.2 

PROGRAM 1986-1990 - HIGH GROWTH PROJECTION 

__________ NEW PLOTS 

YEAR 
GROUP I 
(AVERAGE 

SIZE 17502) 

GROUP 2 
(AVERAGE 

SIZE 350m2) 

GROUP 3 
(AVERAGE 

SIZE 450M2) SUBTOTAL 

UPGRADING 
EXISTING 

AREAS 
TOTAL 
PLOTS 

___NO. PLOTS 
0 PLOTS AREA (HA) I PLOTS AREA (HA) I PLOTS AREA (HA) I PLOTS AREA (HA) 

1985 
1986 
1987 
1988 
1989 
1990 

3,600 
4,000 
4,400 
4,800 
5,200 
5,600 

96.9 
107.7 
118.5 
129.2 
140.0 
150.8 

3,600 
4,000 
4,400 
4,800 
5,200 
5,600 

193.9 
215.4 
236.9 
258.5 
280.0 
301.5 

1,800 
2,000 
2,200 
2,400 
2,600 
2,800 

124.6 
138.5 
152.3 
166.2 
180.0 
193.8 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 

415.3 
461.5 
507.7 
553.9 
600.0 
646.1 

12,000 
14,000 
16,000 
18,000 
20,000 
20,000 

21,000 
24,000 
27,000 
30,000 
33,000 
34,000 

TOTAL 27,600 743.1 27,600 1486.1 13,800 955.4 69,000 3184.6 100,000 169,000 

Source: PADCO Analysis
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TABLE VI.3 

PROGRAM 1986-1990 - LOW GROWTH PROJECTION 

NEW PLOTS 

GROUP 1 GROUP 2 GROUP 3 UPGRADING 
YEAR (AVERAGE

SIZE 175m2) 
(AVERAGE

SIZE 350m2 ) 
(AVERAGE

SIZE 45Dm 2) SUBTOTAL 
EXISTING 

AREAS 
TOTAL 
PLOTS 

NO. PLOTS 

* PLOTS AREA (HA) # PLOTS AREA (HA) 0 PLOTS AREA (HA) # PLOTS AREA (HA) 

1985 
1986 
1987 

2,400 
2,600 
2,800 

64.6 
70.0 
75.4 

2,400 
2,600 
2,800 

129.2 
140.0 
150.8 

1,200 
1,300 
1,400 

83.1 
90.0 
96.9 

6,000 
6,500 
7,000 

276.9 
300.0 
323.1 

5,000 
5,500 
6,000 

11,000 
12,000 
13,000 

1988 
1989 
1990 

3,000 
3,200 
3,400 

76.9 
86.2 
91.5 

3,000 
3,200 
3,400 

161.5 
172.3 
183.1 

1,500 
1,600 
1,700 

103.8 
110.8 
117.7 

7,500 
8,000 
8,500 

342.2 
369.3 
392.3 

6,500 
7,000 
7,000 

14,000 
15,000 
15,500 

TOTAL 7,400 464.6 17,400 936.9 8,700 602.3 43,500 2003.8 37,000 80,500 

Source: PADCO Analysis 

The number of hectares required to meet the annual objectives and the 
total program have also been calculated assuming 65 percent of a site is 
residential land use. Between 2,000 and 3,000 hectares would be used by
1990 depending on the rate of growth. These figures can be used to iden­
tify the areas where new development will occur during the planning period 
and to prepare concept plans for these areas. 

2. 	 Upgrading Existing Areas 
Annual targets for upgr, ding and servicing of existing areas have also been 
included as part of the work program. The Municipality will have to decide 
how the capacity and resources will be divided between new development 
and improving occupied areas. There are is no firm data on the number of 
unserviced plots in Mogadishu, so in order to establish some parameters for 
projecting activities it is assumed that of the 157,000 plots developed since 
1975 approximately 2/3 or 100,000 plots are unserviced. In the high-growth 
program (Table VI.2) services would be provided to all areas by 1990, 
requiring that between 12,000 and 20,000 plots be serviced annually. In 
Table VI.3 these needs would be met by the year 2000 and would require 
the servicing of between 5,000 and 7,000 plots annually during the program 
period. 
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Since the plots in the existing areas have already been distributed, it will 
not be possible to recover the cost of servicing through the sale of land. 
Therefore other means of cost recovery should be established for neigh­
borhood improvement activities. 

This program should be self-financing, as it is for new areas with benefi­
ciaries paying for the new services. This can be accomplished through the 
establishment of a betterment tax which would be assessed to all residents 
or property ownels of the improved neighborhood. Upgrading would not be 
automatic but would have to be requested by at least a majority of the 
residents of a neighborhood who agree to the repayment of costs. 

3. 	 Recommended Program
It is recommended that a program similar to the one based on the low­
growth projection be developed by the Land Office for the following 
reasons: 

* 	 While figures are not available, it is clear from field visits that there 
are many unoccupied plots located in existing neighborhoods. It is not 
known if these plots are being held for land speculation or if the 
owners plan to occupy them in the future, but they do create a 
reserve that can accommodate some of the future land needs for Moga­
dishu. 

* 	 With new procedures and programs to implement, it is not likely that 
the Land Office would have the capacity to carry out a large 
program, at least in the initial years. Therefore, the program should 
begin at a reduced level and be expanded over time as conditions and 
demand dictate and as the capacity of the staff increases. 

0 	 Since the financing of development and the cost recovery techniques 
will be new activities for the Land Office, it would be advisable to 
begin with a more modest program so as not to create financial 
problems for the Municipality. 
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CONCEPT PLAN A
 



----------

, - - --..­ r 

I f . I I .... 0.....C. f 
¢OLL~c-rov-M4 At2 



TABLE AI.1
 
CONCEPT PLAN A - LAND USE
 

Plots 

Plot Size (22) Number of Total
 

150 204 10.92
 
200 584 31.26
 
300 752 40.26
 
450 184 9.85
 
600 144 7.71
 

Totals 1,868 100.00
 

Average Plot Size - 291.7,2 

Plots/Hectare - 21.96 

Land Use -Ares(02) of Total
 

Residential 544,914 64.05
 

Circulation 196,314 23.08
 

Public Utility 109,536 12.88 
Parke 29,822 
School 56,000 
Public Ser.
 
& Market 20,944
 

Religious 3,600
 

Total 850,764 100.00
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: T E 

Plt.Width Le-ngth Number Area 
A 1,12.0i753E25.003 4 3 00 00 Al E 0.003E 0 0011 03E 0.003 


B 6.66 r,0.003 0 0.00
C 12..50 143
;24.00"300.00 

D E24,007 12..00: 2 E, 300.003 
PRIMARY E,12.503ROADS,-.o.,,j 
P= 15.00 P-= 8.0400 


SEC'ONDARY ROADSRI= 10.00 R.]] 0.00 

C3= 10.00 R4= 10.00 


TERTIARY ROADS 

N1= 0 00 PI= 0.00 

N2= 0.0 -.=CN 0.00 

N3= 0.00 S3= 10.00 


N4= 0.00 $4= 0.00 

N5= 0 @0 S5= 0 00 


MODULE DIMENSIONS: 
AB= 136.50 CO= 13..50 

08=1 58.003 BC=E 58.00] 

ANGLE OCE:=r 90.0003 


Module area =E 7917.003 

Circulat:con area=E 1917.003 

% Circulation =E 24.21] 


"- U, 

PE­

Plt.Width Len..qt, Number Area 
8 E 10 .O03e,:_.: 6@3 4 200.00Al E 0.003C 0.003E 03E 0.003
 

B, 10,08 r-20.003 12 200.00
C 12.63 111.833E 43 150.00
 

D E,11.003 13.00 4 E 150.043 
PRIMAPY 1[13.643ROADS r.o.61) 

Pl= 10.00 P2= 6.00
 

SECON'DAP"/ ROADSR1= . 00 RZ=C 8.00 .
 
R3= 24.34 R4= 4.00
 

TERTIARY ROADS 
N1= 0.00 SI= 0.00 
N2= 0.00 R2= 0.00 
N3= 0.00 S-,= 0.00 

N4= 0 00 .4= 0.00
 
N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS: 
As= I27.00 CO= 127.00
 
OA=E 48.00] BC=E 48.00]
 
ANGLE ocB=( 90.0003
 

M:duie area =E 6096.00]
 
Circulation area=E 1695.803
 
% Circulation =E 27 823
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MlodulIe name hnSO06 Modu Ie name h5SOfi 
PLOT TYPES: PLOT TYPES:
 
P It.Width Len. Th Number Area Pit.Width Lensth Number Area
A C12.003125-003 2 3@0.00 A E12 003E25.003 2 300.00
 
Al[E0.00E] 0003E 03[ 0.003 81 1 0.003E 0.003C El 0 003
 
P. 0.00 E 0003 0 0.00 e e.00 c 0.00] 0 0.00
 
c 12 50 E24 003r 73 300 00 C: 12 50 E24.00:[ 73 300.00
O C24.003 12.00 1 E 300.003 O E24.003 12.00 1 300.003 

E2503 212.503 

PRIMARY ROADS(r.o.w) PRIMARY ROADS(r.o.i.,
P1= 15.00 P[ ,= .00 Al= 15.00 P2= J.00
 

SECONDARY ROADS SECONDARY ROADS
R1= 10.00 R2=) 0.003 R1= 0.00 R2= 0.003
 
R3= 0.0e R4= 10.00 R3= 10 00 P4= 18.00
 

TERTIARY ROADS TERTIARY ROADS 
NI= 10.00 SI= 0.00 Nl= 10.00 SI= 0.00 
N2= 0.00 R41.= 0.00 N2= 0 ,00 R4- 10.00 
N3= 0.00 s_= 0.00 N3= 0 00 S3= 0.00 
N4= 0.00 10.00 N4= 0.00 S4= 0.00MS 1.00 s5= 0.00 N3= 0 00 s5= 0.00
 
N5r- 13.00 ,5= 0.030 N5= 0.00 S5= 0.00 

MODULE DIMENSIONS: MODULE DIMENSIONS: 
AS= 136 50 CO= 136.50 AB= 136.50 CO= 136.50 
OA=E 29.003 BC=E 29.003 OA=E 29.00] BC=E 29.003 
ANGLE OCB=E 90.0003 ANGLE OCB=r 90.0003 

Module area =E 3958.503 Module area =E 3958.503
 
Circulatio'n area=E 958.503 Circulation area=E 958.503
 
% Circulation =E 24.213 % Circulation =E 24.213
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Module name hnSOR2 
PLOT TYPES. 
Plt.Width Length Number Area 
A E12.003[25.003 2 300.00 
Al E 0.003[ 0.003E 03E 0.003 
B 0.00 E 0.800 0 0.00 
C 12.50 C24.003] 43 300.00 
D (24.003 12.00 1 E 300.003 

112.503 

PRIMARY ROADSr.o.w.' 


P1= 15.00 Pa= 0.00 

SECONDARY ROADS 


R1= iO.00 R2=[ 0.003 

R3= 10.00 R4= 10.00 


TERTIARY ROADS 

N1= 0.00 SI= 0.00 

N2= 0.00 S2= 0.00 

N3= 0.00 S3= 0.00 

N4= Ci.00 S4= 0.0p 

N5= 0.00 S5= 0.00 


MODULE DIMENSIONS: 

AB= 95.00 CO= 95.00 

OA=[ 29.003 BC=E 29.003 

ANGLE OCB=E 90.0003 


Module area =E 2755 003 

Circulation area=( 655.0(] 

SCirculation = 23.78) 7% 


0 

9 °
 

H4
 

rlodu le riame:hzSOH2 
PLOT TYPES:
 
Plt.Nith Lergth Number Area
 
A 12.003EJ[25.00J 2 300.00
 
Al E 0.003E 0.003 03C 6.003
 
B 0.00 1 0.003 0 0.00
 
C 12.50 E24.003E 43 300.00
 
D E24.003 12.00 I E 300.003
 

E12.503
 
PRIMARY ROADS( r.o.w)
 

PI= 15.00 P2= 0.00
 
SECONDARY ROADS
 

RI= 10.00 R2=E 0.003
 
R3= 10.00 R4= 10.00
 

TERTIARY ROADS
 
N1= 0.00 SI= 0.00
 
N2= 0.00 S2= 0.00
 
N3= 0.00 S'Z= 0.00
 
N4= 0 00 S4= 0.00
 
N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS:
 
AB= 95.00 CO= 95.00
 
OA=C 29.003 BC=E 29.003
 
ANGLE OCB=E 90-0003
 

Module area =E 2755.00]
 
Circulation area=[ 655.003
 
Circulation =[ 23.78]
 



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

o 1 

C, I
 

D -" 
Moul nm~nO1 

PLOT TYPES; 


Plt.W~idth Length Number Area 

A E10.003E[20.003 2 200.00 

Al E 0.003E 0 003E 03E 0.003
B 0.00 E 0.003 0 0.00 


C 10.00 C20.003E 93 200.00 

D E20.003 9.00 1 E 180.003 


C 9.003
PRIMAR Y ROreS(r.o.w) 


PI= 10.00 P2= 6.00 

SECONDARY ROADS
RI= ;.00 R2=[ 0.00 rI= 


1.3=8.00 R4= 8.00 


TERTIARY ROADS
N1= 0.00 S1= 0.00 

N2= 0.1 0 S2= 0.00 

N3= 0.00 33= 0.00 

N4= 0.00) S4= 0.00
N5= 0.00 S5= 0.00 


MODULE DIMENSIONS: 

86= 127.00 CO= 127.0 

08=E 24.003 BC=E 24.003 


ANGLE 008=E 90.0003 


Module area =[ 3048.003 

Circulatn Brea=E 668. 003
E-
% Circulaton =E 21.923] 


- 'I
Moue,, eh~S 

PLOT TYPE':1
 

Plt.Width Length Number Area
 
A E10.003E20.003 2 200,00
 
Al E 0.003E 0.003E 03E 0.003
B 0.00 E 0.003 0 0.00
 

C 10.00 E20.003E 93 200.00
 
0 C20.003 Q-00 1 E 180.003
 

E ;.003
PRIMARY ROAD S r.o.w.) 

PI= 10.00 P2= 6.00
 
SECONDARY ROADS
8.00 R2= 0.003
 

R3= 8.00 R4= 8.00
 

TERTIARY ROADS
N1= 8.08 .1= 0.00
 
N2= 0.00 S2= 0.00
 

N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00
N5= 0.00 P5= 0.00
 

MODULE DIMENSIONS:
 
RB= 127.00 CO= 127.00
 
OR=C 24.003 BC=E 4.003
 

ANGLE OCB=E 90 0003
 

Module area =E 3048.003
 
Circulation area= 668.003
 
% Circulation = 21.92
Module---a-ea--------
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Module name hnSOA4 
 Module name:hzSOA4
 
PLOT TYPES: 
 PLOT TYPES:
 
Plt.Width Length Number Area Plt.Width 
 Length Number Area
 
A C0.00(3C20.003 2 200.00 A El0.0]CE20.003 2 200.00 
Al E 0.003E 0.003E 03E 0.003 Al C 0.003E 0.003E 03E 0.003
 
B 10.00 [20.00] 7 200.00 B 10.00 E20.003 7 200.80
 
C 9.00 E20.00]E 1] 180.00 C 9.00 E20.00J[ 1] 180.00
 
D E10.003 9 00 2 E 150.00] D E10.00] 9.00 2 E 150.00]

(15.003 E15.00]

PRIMARY ROADSr.o. ) PRIMARY ROADS(t-.o..)


P1= 10.00 P2= 4.00 P1= 10.00 P2= 4.00
 
SECONDARY ROADS 
 SECONDARY ROADS
 

R1= 8 00 RE=E 8.003 Rl= 8.00 R2=E 8.00]

R3= 8.00 R4= 8.00 R3= 8.00 
 R4= 8.00
 

TERTIARY ROADS 
 TERTIAR- ROADS
 
NI= 0.00 S1= 0.00 N1= 0.00 S1= 0.00
 
N2= 0.00 S2= 0.00 N2= 
 k1.00RO S2= 0.0
 
N3= 0.00 S3= 0.00 N3= 0.013 03= 0.00
 
N4= 0.00 $4= 0.00 N4= 0.00 0.00
S4= 

N5= 
 0.00 S5= 0.0 N5= 0.00 SS 0.00
 

MODULE DIMENSIONS: 
 MODULE DIMENSIONS:
 
8B= 121.00 CO= 121.00 
 AB= 121.00 CO= 121.00
 
OA=E 24.003 BC=E 24.003 O=E 24.00] BC=E 24.003 
ANGLE OCB=E 98.000] ANGLE OCB=E 90.000] 

Module area =E 2904.00] Module area =E 2904.003
 
Circulation area=[ 624.00] Circulation area=E 624.003
 
% Circulation =E 21.493 % Circulation =[ 21.49]
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1o1-'i-ule name:hnSOA5 
PLOT TYPE': 
Plt.Width Length Number Area 
A E15.00][!0.00] 1 150.00 
AtI 0.00E 0.003E 03E 0.003 
B 10.00 E15.003 4 150.00 
C 10.25 (15.003E 43 153.75 
0 (15.803 9.00 1 E 150.003 

E10.003 

PRIMARY ROADS(r.o.w) 

Pl= 0 00 PI= 0.00 

SECONDARY ROADS 


RI= 6.00 R2=E 6.003 

R3= 6.00 R4= 6.00 


TERTIARY ROADS 
N1= A0E.0 $1= 0.00 
N2= 0.00 S2= 0.00 
N3= 4.00 S3= 4.00 
N4= 0.00 S4= 0.00 
N5= 10.1 S5= 0.00 

MODULE DIMENSIONS: 

AB= 105.00 CO= 105.00 

OA=E 18.003 BC=E 18.oo3 

ANGLE OCB=E 90.0003 


Module area =E 1890,003 

C:irculation area=E 375.003 

• Circulation =( 19.843 

0 

r---


C
 

Module name hsSOA5 
PLOT TVPES: 
Pit.Width Length Number Area 
A E15 00[1E0.003 i 150.00 
11 E 0. 003 0.003 03E 0.003 

B 1.00 E15.080 4 150.07 
C 10.25 [15.00]E 43 153.75 
D C15.003 9.,0 1 E 150.003 

E10.003
 
PRIMARY ROADS(r.o.w)
 

Pl= 0.00 P2= 0.00
 
SECONDARY ROADS
 

Rl= 6.00 R2=( 6.003
 
R3= 6.00 R4= 6.00
 

TERTIARY ROADS
 
=
N1 0.00 S1= 0.00
 

N2= 0.00 $2= 0.00
 
N3= 4.00 S3= 4.00
 
N4= 0.00 S4= 0.00
 
NS= 0.00 S5= 0.00
 

MODULE DIMENSIONS.: 
88 105.00 CO= 105.00 
OA=E 18.oo3 BC=E 18.003 
ANGLE OCB=[ 90.0003 

Module area =E 1890.003
 
Circvlation area=E 375.003
 
% Circulation =( 19.843
 

http:E15.00][!0.00
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ModUle r-,ameIhnSOR7 Module name:hsSO67
 

PLOT TYPES: 
 PLOT TYPES:
 
Plt.Width Len.gth Number Area Plt.Width Len.gth Number Area
 
A 0.003E 0.003 0 0.00
Al EE 0003E 0.003E 03E 0.003 R E 6.003E 0.003 0 0.00
Al E 0.003E 0.003E 03E 0.003
 
8 0.00 E 0.003 0 0.00 B 0.00 E 0.003 0 000
 

C 17.50 E34-003C 43 595.00 C
D E34.00 17.00 17.50 E34.003E 43 595.00
1 E 595.003 E 834.0031.0 1 595.003 

[17.503 E17.5011
 
PRIMARY RORDS(r.o.w) PRIMARY ROADS(r.o.w)


P1= 15.00 P2= 10.00 P1= 15.00 P2= 10.00
 
SECONDAPY ROADS 
 SECONDARY ROADS
 

Rl= 0.00 R2=E 0.003 R1= 0.;70 R2= 0.003]

R3= 20.00 R4= 20.00 R3= 20.00 R4= 20.00
 

TERTIARY ROADS 
 TERTIARY ROADS
 
N1= 0.00 S1= 0.00 
 N1= 0.00 S1= 0.00
 
N2= 0.00 $2= 0.00 N2= 0.00 S2= 0.00
 
N3= 0.00 S3= 0.00 N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00 N4= 0.00 S4= 0.00
 
N5= 0.00 S5= 0.00 
 N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS: 
 MODULE OIMENSIONS:
8B= 100.00 C:O= 100.00 AB= 100.00 CO= 100.00
 
OA=E 44.003 BC=E 44.003] OA=E 44.003 BC=E 44.003]

ANGLE OCB=E 90.0003 ANGLE OCB=E 90 0003
 

Module area =E 4400 003 Module area 
 =E 4400.003
 
Circulation area=E 1425.003 Circulation area=E 1425.00]

% Circulation =E 32.39] % Circulation =E 32.39]
 



------------------------------------- --------------------------------
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Module name:hnSOR8 

PLOT TYPES: 

Plt.Width Length Number Area 

q 	E 0.003C 0.003 0 0.00 

E 0.003E 0.003E 03E 0.003 
0.00 E 0 003 0 0.00 


C 17.50 	E34.00][ 43 595.00 

o 	 E34.003 17.00 1 E 595.003 

E17.50] 
PRIMARY ROADS(r.o.w.' 


PI= 10.00 P2= 10.00 

SECONDARY ROADS 


R1= 0.00 R2=[ 0.003 

R3= 20.00 R4= 20.00 


TERTIARY ROADS 
N1= 0.00 SI= 0.00 
N2= 0 00 S2= 0.00 
N3= 0.00 S3= 0.00 
N4= 0.00 S4= 0.00 
N5= 0.00 S5= 0.00 

MODULE DIMENSIONS: 
8B= 97.50 CO= 97.50 
OA=C 44.003] BC=E 44.003 
ANGLE OCB=E 90.000] 

Module area =E 4290.003 

Circulation area=E 1315.003] 

% Circulation =E 30.953 


'A 
0OD 

I 

n 

CIC, 

Module name:hsSOA8 
PLOT TYPES.
 
Plt.Width Lengtr Number Area
 
R E 0.003E 0.003 0 0.00 
HI C 0.003E 0.003E 03E 0.003] 
B 0.00 E 0.003 0 0.00 
C 17.50 E34.003 43 595.00 
D E34.00] 17.00 1 E 595.003 

E17.50] 
PRIMARY ROADS(r.o.w.
 

P1= 10.00 P2= 1.0.00
 
SECONDARY ROADS
 

R1= 0 00 R2= 0.003]
 
R3= 20.00 R4= 20.00
 

TERTIARY ROADS
 
N1= 00 S1= 0.00
 
N2= 0.00 S2= 0.00
 
N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00
 
N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS: 
RB= 97.50 CO= 97.50 
OA=E 44.003 BC=E 44.00] 
ANGLE OCB=E 90.0003 

Moduie area =E 4290.03]
 
Circulation area=E 1315.003
 
% Circulation =E 30.653
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Modu I name hnSOR19 Module name:h sOA9
 
PLOT TYPES; 
 PLOT TYPES

Pit.Width Lensth Number 
Area Pit.WidTh Len-91h Number Area
A E34.003E[20.50] 1 697.00 A E34.@00]20.503 
 1 6947.00
Al C 0.003E 0.003E 03E 0.003 Al E 0.003[ 0.003C 
 03E 0.003
B 0.00 E 0.003 0 0.00 B 0.00 E B000 
 0 0.00
C 17.50 E34.003C 63 
 595.00 C 17.50 E34.00][ 63 595.00
0 E34.003 17.00 1 E 697.003
E20.53 O [34 00] 17.00 1 E 697.003
E20.503
 

PRIMARY ROADS(r.o.w),
Pl= 10 00 P2= PRIMARY RORDS(r.o.w)
15.00 PI= 10 08 15.00
, F'2= 


SECONDARY ROADS 
 SECONIDARY R'OADS

R1= 20.00 R2=E 0.003 
 RI= -10.00 R2=E 0.003

R3= 20.00 R4= 20.00
TERTIARY ROADS R3= 20.00 R4= 20.00
TERTIRRP ROADS
 
NA= 0.00 0.00.j= N1= 0.00 1= 0.00

N2= 0.00 S2= 0.00 N2= 0.00 S2= 0.00

N3= 0.00 S3= 
 0.00 N3= 0.00 S3= 0.00

N4= 0.00 S4= 0.00 
 N4= 0 00 S4= 0.00

D5= 0.00 S5= 0.. 7e 
 N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS 
 MODULE DIMENSIONS:
 
A= 158.50 CO= 158.50 
 RB= 158.50 CO= 158.50

OR=E 44.00] 
 BC=E 44.003 OR1= 44.003 BC=E 44.003 
RGLE.OCB= 90-0003 
 RNGLE OCB=[ 9.0003
 

Module area = 6974 003
.
 Module area =[ 6974.003

Circulation area=E 2010.003 
 Circulation area=[ 210.003
 

% Circulation =E 28.82 
 % Circulation =E 28.823
 

mailto:E34.@00]20.503
http:E34.003E[20.50
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Module name: moSOR4 Module name: hn$O10 
PLOT TYPES: PLOT TYPES­
Pit.Width Length Number Area Pit.Width Len.gth Number
A [15.003[30.003 4 Area
450.00 A -20.00311100]1 220.00
 
AlC E0.003E 0.003E 031 0.003 Al E 0.003[ 0.003E 03E 0.003
 
B 16.00 E30.003 10 480.00 8 10.00 E20.003 9 200.00
 
c 15.00 [30.003[ 03 450.00 C 10.00 E20.003[ 93 200.00
 
0 E30.003 14.00 2 E 450.003 D E20.003 7.00 1 E 220.003
 

E15.003 E11.003
 
PRIMA RY RORDS(r.o.w) PRIMAPY ROADS~r.c.w)
P1= 15.00 P., 8.00 Pi= 4.00 
 P.
 
SECONDARY ROADS SECONDARY ROADS
 

R1= 1000 R2=[ 10.003 R1= 8.00 R2=[ 8.003
 
R3= 10.00 R4= 10.00 R3= 8.00 R4= 8.00
 

TERTIARY ROADS TERTIARY ROADS
 
Nl= 0 00 SI= 0.00 NI= 0.00 $1= 0.00
 
N2= 0. 00 $2= 0.00 N2= 0 .00 S.2' 0 .00
 
N3= 0.00 S..= 0.00 N3= 4.00 S3= 0.00
 
N4= 0 C80 S4= 0.00 N4= 0.00 S4= 0.00

N5= 0.00 55 0.00 N5= 0.01;_ S = 0.00
 

MODULE DIMENSIONS; MODULE DIME1NSIONS:
 
AS= 136.50 CO= 136.50 AB= 210.00 Cc= 210.00
 
,JA=E '-0.003 BC=[ 70.003 OR=E 24.003 BC=E 24.003
 
ANGLE OCB=[ 90-0003 ANGLE OCB=E 90.0003
 

Module area =E 9555 003 Module area =C 5040.003
 
Circulation area=[ 2055.003 Circulation area=[ 1000.003
 
% Circulation =1[ 21.513 % Circulation =[ 19.843
 

i
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Moduie rame hnSO11 
PLOT TYF ES. 
Plt.Width Length Number Area 

A E15.003E30.003 2 450.00 

Al E 0.003E 0.003E 03E 0.003 

B 16.00 E30.003 5 480.00 

C 15.00 E30.0031 03 450.00 

o 	 [E30.003 14.00 1 E 450.003 

E15.003 
PRIMARY ROADS(r.o.w) 

P1= 15.00 P2= 8.00 
SECONDARY ROADS 

R1= 10.00 R2=C 10.003] 
R3= 10.00 R4= 10.00 

TERTIARY 	ROADS 
Ni= 0.00 Sl= 0.00 
N2= 0.00 $2= 0.00 
N3= 0.00 S3= 0.00 

N4= 0.00 S4= 0.00 

N5= 0.00 55= 0.00 


MODULE DIMENSIONSC 

AB= 136.50 CO= 136.50 

OA=E 35.003 BC=[ 35.003 

ANGLE OCB=E 90.0003 


Module area =[ 4777.503 

Circulation area=E 1027.503 

% Circulation =E 21.513 


(itI 

7-

Module name:hsSO11
 
PLOT TYPES:
 
Plt.Width Length Number Area
 
A C15.003C30.003 2 450.00
 
Al C 0.003E 0.003E 03E 0.003
 
B 16.00 E30.003 5 480.00
 
C 15 00 E30.003 03 450.00
 
0 E30.00] 14.00 1 E 450.003
 

E!5.003
 
PRIMARY ROADS(r.o.w) 

P1= 15.00 P2= :8.00 
SECONDARY ROADS
 

R1= 10.00 R2=E 10.00]
 
R3= 10.00 R4= 10.00
 

TERTIARY ROADS
 
N1= 0.00 S1= 0.00 
N2= 0.00 S2= 0.00 
N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00
 
NS= 0 00 S5= 0.00
 

MODULE DIMENSIONS:
 
AB= 136.50 CO= 136.50
 
O=E .35.003 BC=E 35.003
 
ANGLE OCB=E 9P.0003
 

Module area =E 4"77.503
 
Circulation area=E 1027.503
 
% Circulation =E 21.51]
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Module name--hnSOl2 	 Module name:hsSOi2
PLOT TYES-	 PLOT TYPES­

Pit.Width Len.gth Number Area 	 Pit.Width Leng th Number Area 
A E15 003E10.003 1 150.00 R E15.003E10.003 1 150.00
 
Al E 0.003E 0.003E 03C 0.003 Al E 0.003E 0.003E 03E 0.003
 
8 10.00 [15.003 4 150.00 8 10.00 E15,003 4 150 00
 
C 10.25 E15.003[ 33 153.75 C 10.25 [15.003E 33 153.75
 
0 	 E15.003 9.00 1 E 153.753 0 E15.00] 9.00 1 E 153.753
 

E10253 E!0.253
PRIMARY ROADS(r.o.w) 	 PRIMAPY ROADSr.o.w)
 

Pl= 0.00 P2= 0.00 	 F'I= 0.00 P2= 0.00
 
SECONDARY ROADS SECONDARY ROADS
 

P.I= 6.00 R2=E 6.003 R1= 6.00 R2=E 6.003
 
R3= 6.00 R4= 6.00 R3= 6.00 R4= 6.00
 

TERTIARY ROADS 	 TERTIARY ROADS
 
NI= 0.00 $1= 0.00 	 N1= 0.00 $1= 0.00

N2= 0.00 sZ= 0.00 	 N2= 000 S2= 0.00
 
N3= 4.00 S'= 4.00 	 N3= 4.00 S3= 4.00
 

=r44 0.00 S 4= 0. 00 	 N4= 0.00 S4= 0.00
N5= 0.00 S5= 000 	 N5= 0.00 S5= 0.00
 

MODULE DIMENJSIONS: 	 MODULE DIMENSIONS:
86= 95.00 CO= 95.00 
 88= 9..00 CO= 95.00
 
oa=E 18.003 BC=E 18.003 Oa=E 18.003 BC=E 13.003
 
ANGLE OCB=E 900003 ANGLE OCB=[ 90.0003
 

Module area =E 1710.003 Module area =E 1710.003
 
Circulation area=E 345.003 Circulation area=E 
 345.003
 
% Circulation =E 20.183 	 % Circulation =E 20.183
 



0 
 ,
 

Li 

P O,, PE
 

AlE,.03 .003 03 
 .0 lC=.0E003E 
 0E 00:
0 • 00Oo 

RI 1 0 .00"= 0. 0- =
D E30 1 1 R 0.00C 1
l,.003 1rJe 530.-013 roD l0T R'= 00u = 1 EE30 .03e14.00 50-1
 

Pl 3 0. 00" 333 1 00 .O@= 0 0 33 8. 00 . F
P2= 
 . P2=l 


R3 130.00 4 = 1 r 50.0] 
 R3 0.0 4= 10. 0. 
TERIARY ROADSr.: TERIARY ROADSrc.w 

P=
N1= 0.0 S1 0.00 
 N1= 0.0OO P= 0.00
 
N2= 10.00 S2=[ 0.00] 
 N2= 10.00 S2= 10.001

N3= 10.00 S3= 10.00 
 N3= 10.OC S3= 10.00
 
N5= 0.000.00 $3= 0.000.00
N4= S4= N5= 0.0C S5= 0.00
N4= 0.00 SI= 01.007
 

---- -- - - - -- - --.- - ­ --- -- -- -- -1-]--- -- -- --

MODULE DIMENSIONS: MODULE DIMENSIONS: 

AB= 99.00 CO= 99.00 As= 99.00 CO= 99.00
OA=E 35.003 ec:C 35.003 
 08=1 35.003 Bt:=E 35.003

ANGLE OCB=E 90.0003 
 ANGLE OCB:[ 90.0003
 

Module area =E 3465.003 Module area =E 3465.003
Circulation are.=Nub 614.993 Circultion Larea=r mEr14.99e
0 Circulation =E 17.753 
 % Circulation. 17.7531
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Module rme:PoPRK1 

PI= 0 .0 0t=
O 58.00 

P? 10. 00 AE= 41 .50 


0.00C BC:= 58.00. 

10.00 CO= 41.50 


Eoi,= 48.0039 Eab= 41.503 

[bc= 48.003 Eco= 41.503 


Module area =E 2407.003 

Circulation area=E 415.003 

% Circulation =E 17.243 

,oPRK1 area =E 1992.003 


.1I
 
I 0 

IA 
C-.
 

Module na, e:oPRK2 
P1= 0.00 OA= 44.00 
P2= 3.00 AE= 48.'E 
P3= A.Em BC= 44.00 
P4= 0.03 C0= 48.00 

toa= 44.003 Eab= 48.003
 
[bc= 44.003 Eco= 48.003
 

Mod,.le area =E 2112.003
 
Circulation area=E 0.003
 
% Circulation =[ 0.003
 
PoPRK2 area =E 2112.003
 



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

,A­

lip, .. 

mK
 
1•00 R 8''0p= 0.00 06= 710 

P2= 20.00 88= 164.00 
 P2= i10.00 88= 37.50
P3= 10.00 BC= 88.00 
 p3= 15.00 BC= 70.09
P4= 20.00 CO= 164.010 
 P4= 10.00l CC= 37.50a
 
lEoa= 68.003 IEab=154.00] 
 Eoa= 60.003 Eab= 30.003
Ebc= S%00.003 Eco=154.00] 
 rbc= 60.003 Eco= 30.003
 

Module area 
 =114432.00B3 
 IModule 
area =E 2625.003
Circulation 
area=r 3960.003 , Circula tion area=[: 
 825.003l
% Circulation 
 =E: 27.443 
 %.Circulation 
 =£ 31.433
PoCOM1 area 
 =E16472.003 
 PoREL1 area 
 =E 1800.003
 

http:Eco=154.00
http:IEab=154.00


0..4 

0 

'0 

IA 

w 

I.
 

Module name:PoS;CH1
 
P1= 6.00 OA= 218.80
 
P2= 10.0s RB= 256.00
 
P3= 6.00 BC= 210.00
 
P4= 10.00 CO= 256.00
 

Eoa=200.083 Eab=250.00J
 
Ebc=200.00] Eco=250.003
 

Module area =E53760.003
 
Circulation area=E 3760.00]

% Circulation =E 6.99]
 
PoSCH1 area =C50000.003
 

http:Ebc=200.00


ANNEX 11
 

SITES & SERVICES PLAN
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TABLE AII.l 

SITES AND SERVICES PROJECT 

Plots
 

Plot Size (M2) Number 


150 
 64 

200 362 
300 40 

Totals 
 466 


Average Plot Size - 203.12m2 

Plots/Hectare - 32.18
 

Land Use Aeam(0 2 ) 

Residential 94,656 

Circulation 32,908 

Public Utility 17,230 

Parks 6,400
 
Sports Field 5,670

Market 4,230

Religious 930
 

Total 144,794 


Preliminary Cost Estimate
 

Infrastructure Costs SH1,589,735
 

20% Contingencies 317,947 
and Inflation 

15% Survey and Studies 286,152 

Total 2,193,834 

Per Gross m2 SH15.15 

Per Net Residential M2 SH23.18
 

S of Total
 

13.73
 
77.68 
8.59 

100.00
 

S of Total 

65.37
 

22.73
 

11.5v
 

100.00
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Modul.~e name hnSS01l 
PLOT TYPES 
Pit.Width Length Number Area 
A (1O003E20.03 2 200.00 
Al C 0.03E 0.003E 03E 0.003 
a 0.00 C 0.003 0 0.00 
C 10.00 20.00 E 83 200.00 
D [20.003 9.00 1 E 200.003 

C10.003 

PRIMARY RPOAD'..r.o.w)


P1= 1C.00 P2= 6.00 
SECONDARY ROADS 


Ri= 8.00 R2=[ 0.003 

P3= 8.00 R4= 8.00 


TERTIART ROADS 

N1= 0.00 SI= 0.00 

N2= 0.00 S2= 0.00 

N3= 0.00 s3= 0.00 

N4= 0.00 S4= 0.00 

N5= 0.00 .5= 0.00 


MODULE DIMENSIONS: 

Be= 11:-.00 CCo= 118.00 

OA=C 24.003 BC=E 24.003 

ANGLE OCB-E 97 000. 


Module area =E 2832.003 

Circulation area=C 632.003 

% Circulation =[ 22.323 


0, l 

-

OL .f 

II 

-

Module name: hsSS01
PLOT TYPES: 
Plt.Width Lergth Nijmber Area 
A- E10.OOJ3a'0.00J 17 200.0PE0 
Al E 0.00E 0.003E ,3 0.003 
8 0.00 E 0.003 0 0.00 
C 10.00 2.O0e 83 200.00 
D E20.0o 9.00 1 E 200.00] 

10. O]
 
PRIMARY ROADS(r.o.w)
 

P1= 10.00 P2= 6.00
 
SECONDARY ROADS
 

RI= 8.00 R2=E 0.003
 
R3= 8.00 R4= 8.00
 

TERTIARY ROADS 
NI= 0.00 SI= 0.00 
N2= 0.00 S2= 0.00 
N3= 0.00 S3= 0.00 
N4= 0.00 S4= 0.00 
NS= 0.00 s5= 0.00 

MODULE DIMENSIONS:
 
B= 118.00 CO= 118.00
 
OA=E 24.003 BC=E 24.003
 
ANGLE OCB=E 90.0003
 

Module area =E 2832.003
 
Circulation area=E 632.003
 
% Circulation =E 22.323
 

http:1O003E20.03
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Module namemosso1 


PLOT TYPES: 

Plt.Width Length Number Area 

R C20.ee]E10.003
A1 [ 0.003E 0.003E 203E 200.00
0.003 


6 0.00 E 0.003 0 0.00 

c 1O.00 [2o.0o3[ 163 200.00 

D CE10-00 19.0o 4 C 200.003 


E20.003 

PRIMARY'ROADS(r.o.w)
Mcdlenm •oS1

PI= 10.00 P2= 10.00 

SECONDARY ROADS 


R1= 10.00 R2=E 0.003 

R-7= 10.00 R4= 10.00
TERTIARY' ROADS 


N1= 0.00 Sl= 0.00 

N2= 0.170 S2= 0.00
0----------- ------------ ------

N3= 0.00 C, 7= 0.00 

N4= 0.00 S4= 0.00 

N5= 0.00 S5= 000
MODULE DIMENSIONS: 

A6= 120.0 CO= 120.00 

OB=E 50.003 BC=E 50.003 

ANGLE OCB=E 90.0003 


Moule area =C 6000 003 

Circulation area=[ 1600.003 

NCirculation =E 26.673 


1A 

-

- I 

'T 

b1 F, F. 

Mou- nB-,nS0
 

"dul.aehS0
 

PLOT TYPE":
 
Plt.Wiath Length Number Area
 
AAt E15.003E13.0030.003E 195.00
C 0.003E.3E 1 0.003
 

B 0.00 E 0.003 0 0.00
 
C 10.00 c15 003[ 113 150.00
 
D E15.003 9.00 I E 195.003
 

E13.003
 
PRIMARY ROADS~r.o.w)
. .. ee

PI= 8 00 P,2= 8.00
 
SECONDARY ROADS
 

R1= 6.00 R2=E 0.003
 
R3=
TERTIARY6.00ROADS R4= .00
 

N1= 0.00 $I= 0.00
 
---N2:-- --0.00---------- ------------
S2= 0.00
 
N3= 0.00 S7-% 0.00
 
N4= 0.00 S4= 0.00
 
NS5= 0 00 S5=-
MODULE DIMENSIONS: 00
 
AS= 144.00 CO= 144.00
 
OA=E 18.003 BC=E 18.003
 
ANGLE OCB=E 9010003
 

-

Module area =1 2592.003
 
Circulation area=E 552.003
 
% Circulation =E 21.303
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Module namehnSS0i3 •r. !odulE name:n$0 
PLOT TYPES: PLOT TYPES:
 
Pli.Width Length Number Area Plt.Wiuth Length Number Area
 
A E20.003E10.003 1 200.00 A E20.003E10.003 1 200.00 
Al E 0.003E 0.003 03E 0.003 Al E 0.003E 0.003E 0E 0.003 
B 0.00 E 0.003 0 0.00 B 0.00 E 0.003 0 0.00 
C 1000 (20.003E 83 200.00 C 10.00 E20.003 83 200.00 
0 E10.003 19.00 2 C 200.003] 0 10.003 19.00 2 E 200.003 

E20.003 E20.003
 
PRIMARY ROADS(r.o.w) PRIMARY ROADS r.o.w)
 

P1= 10.00 P2= 10.00 P1= 10.00 P2= 10.00
 
SECONDARY ROADS SECONOARY ROADS 

R1= 10.00 R2=E 0.003 R1= 10.00 R2= 0.003 
R3= 10.00 R4= 10.00 R3= 10.00 R4= 10.00 

TERTIARY ROADS TERTIARY ROADS
 
N1= 0.00 SI= 0.00 Nl= 0 00 $1= 0.00
 
N2= 0.00 S2= 0.00 N2= 0.00 $2= 0.00
 
N3= 0.00 S3= 0.00 N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00 N4= 0 00 134= 0.00
 
N5= 0.00 S5= 0.00 N5= 0.00 $5= 0.00
 

MODULE DIMENSIONS: MODULE DIMENSIONS:
 
AB= 120.00 CO= 120.00 A8= 120.00 CO= 120.00
 
OA=E 25.00] BC=E 25.003 O=[ 25.003 BC=E 25.003
 
ANGLE OCB=E 90.0003 ANGLE OCB=E 90.000)
 

Module area =E 3000.003 Module area =E 3000.003
 
Circulation area=E 800.003 Circulation area=( 800.003
 
% Circulation =[ 26.673 . Circulation =E 2155.673
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Module name:hnSS04 :Module name hsSS04 
PLOT TYPES; PLOT TYPES: 
Plt.Width Length Number Area Pit.WidTh Length Number Area 
A E24.003E15.503 1 372.00 A r24.003E15.50J 1 372.00 
Al E 0.003C 0.003C 03r 0.003 Al 03EE 0.00E 0.003 0.003
 
B 0.00 E 0.003 0 0.00 B 0.00 E 0.003 0 0.00
 
C 12.50 E24.803 8] 300.00 C 12.50 [24.003E 83 Z00.00
 
D E24.003 12.00 1 E 372.003 D C24.003 12.00 1E 372.003
 

115.503 (15.503

PRIMARY ROADS(r.o. PRIMARY ROADS(r.o.w)


P1= 10.00 P2= 0.00 Pl= 10.00 P2= 0.00
 
SECONDARY ROADS 
 SECONDARY ROADS
 

R1= 8.00 R2=E 0.003 R1= 8.00 R2=E 0.00]

R3= S.00 R4= 8.00 R3= 8 00 R4= 8.00
 

TERTIARY ROADS TERTIARY (,OADS

N1= 0.00 SI= 0.00 
 N1= 0.00 St= 0.00
 
N2= 0.00 S2= 0.00 N2= 0.00 $2= 0.00
 
N3= 0.00 S3= 0.00 t3= 0.00 S3= 
 0.00
 
N4= 0 00 S4= 0.00 N4= 0.00 S4= 0.00
 
NS= 0 00 S5= 0.00 N5= 0.00 S5= 0.08
 

MODULE DIMENSIONS: 
 MODULE DIMENSIONS:
 
AB= 136.00 CO= 136.00 
 AB= 136.00 CO= 136.00
 
OA=C 28.003 BC=E 28.003 28.003
OA=C BC=E 28.003
 
ANGLE OCB=E 90.0003 
 ANGLE OCB=E 90.0003
 

Module area =L 3808.003 Module area = .3808.003
 
Circulation area=E 664.003 
 Circulation area=E 664.003
 
% Circulation =[ 17.443 % Circulation =E 17.443
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r'Module name:hinSS05 Mcdule name:hsSS05 
PLOT TYPES: PLOT TYPES: 
Plt.Width Length Number Area Plt.Width Len-gth Number Area 
A E10.00320.00] 2 200.00 A E10.00]20.003 2 20000 
Al E 0.003E 0.003E 03E 0.003 Al E 0.003 0.003E 03E 0.003 
B 0.00 E 0.003 0 0.00 B 0.00 E 0.003 0 0.00 
C 10.00 C20.003E 43 200.00 C 10.00 E20.00]E 43 200.00 
D E20.003 9.00 1 E 200.003 D E20.003 00 1 E 200.003

Ce0.00] E10.003
 

PRIMARY ROADS(r.o.w) PRIMARY ROADS(i.o.w) 
P1= 10.00 P2= 0.00 P1= 10.00 P2= 0.00 

SECONDARY ROADS SECONDARY ROADS
RI= 8.00 R2=1 0.003 RI1= 8.00 R2=C 0.003
 

R3= 8.00 R4= 8.00 R3= 8.00 R4= 8.00
 
TERTIARY ROADS TERTIARY ROADS
 

N1= 0.00 S1= 0.00 N1= 0.00 SI= 0.00
 
N2= 0.00 S2= 0.00 N2= 0.00 S2= 0.00
 
N3= 0.0 SS= 0.00 N3==0 0.0 S3= 0.00
 
N4= 0.00 S4= 0.00 N4= 0.00 S4= 0.00
 
N5= 0.00 S5= 0.00 N5= 0.00 S5= 0.00
 

MODULE DIMENSIONS: MODULE DIMENSIONS:
 
A8= 75.00 CO= 75.00 RB= 75.00 CO= 75.00
 
OA=E 24.003 BC=E 24.003 OA=E 24.003 BC=E 24.003
 
ANGLE OCB=E 90.0003 ANGLE OCB=E 90.0003
 

Module area =E 1800.03] Module area =E 18008.03
 
Circulation area=[ 400.00] Circulation area=E 400.003
 
% Circulation =E 22.223 % Circulation =E 22.223
 

http:18008.03
http:E10.00320.00
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Moduie n ,duel:hne- . f,:.,Ul, name : hs S06PLOT TYPES: PLOT TYPES;
Plt.Width Ler9th Number Area Plt.Width Len.ri Number Area
A E10.083E20.003 2 200.00 A E10J003cE20.003 2 200.0
Al E 0.003E 0.00E 03E 0.003 Al E 0.003]E ei_,JE 03 0.003
B 0.00 C 0.003 0 0.00 B 0.00 E 0.003 0 0.00
C 1i.00 E20.63r 1603 200.00 C 1L.00 E20e.r.IJ 103 200.000 E20.003 9.00 1 E 220.003] 0 E20.003 9.00 1 E 220.003E41.00"3 
 E11.003
 
PRIMAF:Y ROADS(r..w) PRIMARY ROAD';(r.o.w)

PI= 10.00 P2= 0.00 P1= 10.00 
 P2= 0.00

SECONDARY ROADS SEC8NORA" ROADS

R1= 10.00 R2=E 0.003 RI= 10.00 P2=C 0.003
 
R3= le. 00 R4= 1l0.00 R3= 1l.00e R4= 10.00o
 

TERTIARY ROADS 
 TERTIARY ROADS

N1= 0.00 S1= o.0o NI1= 0.00 s1= o.00 
N2= 0.00 0.00
52= L.= N2= 0.0137 S2= C.00 
N3= 0 00 SIT= 0.00 N3= 0.00 S= . 0

N4= 0.00 .S4= 0.00f N4= 0 . LeII0 34= 0.09
N5= 0 00 S5= 0.00 
 N5= 0.00 S.5= 0.I00

MODULE DIMENSIONS: MODULE DIMENSIONS: 
AB= 136.00 C0= 136.00 AP,= 136.00 CO= 136.00
 
oA=E 25.003 BC=E 25.e0-! ,A=r 25.003 BC=E 25.00]

ANGLE OCB=E 90.0003 
 ANGLE OCB=r 90. 0003
 

Module area 
 =E 3400.83 Module area =[ 3400.003

Circulation area=E 780.003 Circulation area=E 780.003
% Circulation =E 22.943 % Circulation =E 22.943
 

http:E20e.r.IJ
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L.V 

M oIILul fame hr,$$07f Modul1e nam e :poREL !PLOT T",'F'Eo; Pl= 10.00 OR= 38.00
 

Plt.Width Lenth Number Area P2= 8.00 86= 36.00 
A [10.00320.003 2 20e".00 P3= 0 0 0 BC= 38.00 

= 
Al E 0.003[ 0.003C 03E 0.003 P4= 8.00 CO 36.00 

B 0.00 E 0.003 0 0.00 oa= 30.03 lab= :1 003
C 1.00 20.803r 103 200.00 [be= 380-03 [co= 31003 
D E20.003 9.00 1 r 226.663" 

[11.003 
 Module area =E 1368.003

PRIMARY ROADS~t'.o.w) Cruainae= 3.0 

PI: 10.00 Pi:= 0.00 CirculationaraE 438.003 
SECONDARY ROADS %oLCircuaion 32.023 

Rl= 8.00 R2=E 0.003 oE1aea = 3.0 
R3= 8.00 R4= 8.00 

TERTIARY ROADS
 
N1= 0.00 St= 0.00
 
N2= 0.00 S'= 0.00
 
N3= 0.00 S3= 0.00
 
N4= 0.00 S4= 0.00
 
H5= 0 00 S5= 0.00
 

MODULE DIMENSIONS:
 
88= 136.00 CO= 1,46.00
 
08=C 24.003 BC=E 24.003
 
ANGLE OCB=E 90.0003
 

Module area =r 3264.003
 
Circulation area=E 644.003
 
% Circulation =E 19.733
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o,* A o 	 ,. 

A 

1'A 

ID 

CO 

C ,E 

c .0 
L. . 

Modul naehS@ 
 Moui naehS0
 

C 	100-1.03 3 100 
 C 1.0E50 	 3 100 

Modul1e name: hnSSfl8 	 Module name: hsSSeS 
PLCOT TYPER PLOT TYPER:Plt.Width Length Number Area Plt.Width Length Number Area 
R r15 8.018 @] 1 10..0 R i5 8.0E10 R2] 1 158.
R3[ GO00 R4= 8.[ 	 Al
B e.gO E 0Z.03 0 gi.0i 	 B 3 .00 E R4=J] 8-00g~g E e0e 	 g
08 

C lIEI.O 15.'3][J S 150.00 ~ C 103.00~[15 00JE 8J 1503.Oi 
oE'.C109.0] 1Cl.8]DC5.C1J90 0l0].G 1 

PRIMARY ROADS r.o. ., 	 PRIMARY ROADS(r.o.w)
P1= 0.0 P2= 0.00 	 p1= 0.00 P2= 0.00
SECONDAR.Y R.OADS SECONDARY ROADS 
N2= 8.00
AS= 3.08 R2= 0.00 	 N2= 0.00 R2=E . 00]R4= 8.88 	 -P'3= 8.08 R4= 8.88
 

TERTIRR', ROADS 
 TERTIARY ROADS
 
N3= 0.00 31= 0.00 NI= 8.00 
 S1= 0.00
 
N2= 0.00 S2= 8.00 
 N2= 0.00 S2= 0.00
 

N5= 0.00 S5= 0.00 	 N5= 0.00 
 S5= 0.00

MODULE DIMENSIONS: 
 MODULE DIMENSIONS:
 

AB= 100.00 CO= 180.00 
 AB= 100.00 CO= 100.00

OA=E 19.003 BC=E 19.003 OA=E 19.003 BC=E 19.003
 
ANGLE OCB=E 90.0003 
 ANGLE OCB=E 90.80803
 

Module area =E 1900 003 
 Module area =E 1900.003

Circulation area=E 400.00] 	 -Circulation area=E 400.003

% Circulation =E 21.053 	 % Circulation =E 21.05]
 

http:100-1.03
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Mo:dule name: PoPRtK1 ModulIe' name: PoPRI(2 
PI= e.ee OR= 48.08 P1= 1.00 OR= 100.00 
P2= 8.00 AB= 43.00 P2= 10.00 RB= 73.00 
P3= 6.00 8C= 48.00 P3= 10.00 BC= 100.00 
P4= 8.00 CO= 43.08 ,P4= 10,00 CO= 73.00 

Eoa= 40.003 rab= 40.00] Eoa= 90.003 Cab= 63.003
 
Ebc= 40.003 Eco= 40.003 Cbc= 90.003 Eco= 63.003
 

Module area =E 2064.003 Module area =E 7300.003
 
Circulation area=E 464.003 'Circulation area=E 1630.003
 
% Circulation =E 22.483 % Circulation =E 22.333
 

,
PoPRK1 area =E 1600.003 PoPRK2 area =E 5670.00]
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Module name:PoCOMi

Pl= 10.00 OR= 100.00
 

P2= 10.00 8E= 59.50
 
P3= 15.00 BC= 100.00
 

P4= 10.00 CO= 59.50
 

Eoa= 90.003 Eab= 47. 003
 
=
Ebc= 9..003 Eco 47.003
 

Module area =1 5950.003
 
Circulation area=E 1720.003
 
% Circulation =E 28.91]
 
PoCOM1 area =E 4230.003
 


