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PREFACE

At the request of the Mayor of Mogadishu and the East Africa Regional Housing
and Urban Development Office (EA/RHUDGC) 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 concermng land design standards and land pricing poliey.

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

It is estimated that 200,000 new plots wiill 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.8h.261 million (U.S.$15 million) under the assumptions discussed in the report.

The checice is between consuming great quantities of land to inefficiently provide
unserviced plots or instituting an economicul use of land to provide serviced plots
at & 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 appointments, 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 USA'D mission in Mogadishu provided
guidance and assistance.

PADCO appreciates the opportunity to work with the Mumclpahty and to be in-
volved in an active program with the potential of 1mprov1ng 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 inereases 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 aequire 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 riew neighborhoods at the
time of development as well as to existing unserviced areas.



3.

4.
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6.

Create a self-financing system for the provision of infrastructure where the
tull costs are recovered from the beneficiaries.

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

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

Discourage land speculation through improved administrative procedures for
land registration and improved pricing - liey.

C. RECOMMENDATIONS

To achieve the objectives outlined above, the Municipality and the Land Office
need to establish a comprehensive program of land subdivision, servieing 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.

2.

3.

4.

7.

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

Modify legislation and edministrative procedures to make the system fune-
tion more efficiently and discourage land speculation.

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

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

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

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

Reorganize the land titling and plot registration procedures to reduce
problems and disputes over land ownership.



D. BENEFITS FROM A NEW LAND PROGRAM

Because of the magnitude of the land distribution program whiech 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 Mogadishu in the following ways:

1.

3.

4.

o5,

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.

Greatly roduced 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 S0.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 hillion over the next
20 years.

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

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.

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 othc: 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:

Land design standards

Land pricing policy

Reorganization plan for the Land Office
Revised land regulations and procedures



2.

3.

4.

5.

Once the legislative mandate is in place, a medium range program and
financial plan for the Land Office should be developed.

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

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

Complete plans and detailed studies for site design and infrastructure for a
first phase of the program.
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CHAPTER 1
INTRODUCTION

With the rapid growth of Mogadishu, the demand for land has inereased 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
?ew deveiopments are economical in both the use of land and of limited municipal
unds.

Several illustrations are given in Table L1 to show how plot sizes and land use
standards will influence the commitment of land and resnurces needed to meet this
demand over the next 16 years.

TABLE 1.1
LAND NEEDS AND COSTS FOR PROJELTED EXPANSION OF MOGADISHU

Land use (percent of Total) Land Reduction ?:dgg:éogf
Land Average perc Required in Land Cost of Services
Plot Plots/ for Required | Servicesl
g:zndarda Size | circy-| Services &| Resi- | Hectare 200,000 from (So.Sh. Ex:::?e 1
: (m2) lation | Open Space| dential Plots | Exemple 1 | Millions) (S0.5h
P (Hectares) | (Hectares) Million;)
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

lassunmes servicing areas to a medium standard with a cost of S0.Sh,343,000 per hectare.

Source:

PADCO Analysis

Using the standards of Example 1 would require over 21,000 hectares more tfan
would be required for Example 4. At a cost of S0.Sh.343,000 per hectare to service
residential land to a medium standard, Example 1 would require an additional
S0.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



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.
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CHAPTER II
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 cbjective 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 inerease 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 200m2 depending on the type of soil and loecal 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 ecity'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 150m2 is recommended based on technical considerations.



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 144m2 (12mX12m) and
169m2 (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 144m2 were each occupied by 10 people who are members of
extended families. Structures were located on the sides of the plot
with a partially covered central court for household activities and
cooking (Figure IL1). One 169m2 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 IL1).

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
150m2 is recommended. Possible layouts for 150m2 plots are illustrated
in Figure IL1.

2. Plot proportion
The shape and proportion of a plot also influences the cost of infrastruc-
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 200m2 plot would be 10 meters by
20 meters with the 10 meter side facing to the street.

Table II.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 ‘nterior of
neightorhoods.

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 hizh-
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 IL1.



A high percentage of 144 and
1A9m* plots ape occupied by
aenerally lower-income
househalds. Constructinn
usually occupies 1/2 to 2/3 of
the plot, with g cooking area
and nit latrine located in the
courtyard. The excessive width
of street rights nf way which
are undeveloped and used
mostly for pedestrian cir-

culation is evident in thesge
neighborhoods.
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EXISTING PLOTS3
Plot Size: 16¢m?

FIGURE IL1
LAYOUT OF SMALL PLOTS
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TABLE II.1
RECOMMENDED LAND VSE STANDARDS

SITE UTILIZATION

Percent of
Use total site
Residential 60 to 70
Circulation 20 to 25
Public Facil- 10 to 15
itiea and Cpen
Space

RECOMMENDED PLOT SIZES

Nominal Size Dimensions Ratio (Length/Width) Targst Populationl

150 10.0 x 15 1.50 Low-Income
200 10.0 x 20 2.00 Low-Income
300 12,5 x 24 1,92 Middla-Income
450 15.0 x 30 2.00 Middle-Income
600 17.5 x 34 1.94 Upper =Income
e HY 22,5 x 40 1.77 Upper -Income

CIRCULATION STANDARDS

Right of Way Carraige Way
Designation ?matera ) (meters)
Inter- & Intra-City 30-60 varies
Arterial
Collector 20 8
Primary Residential 15 [
Secondary Reaidential 10 6
Tertiary Reaidential 8 4
Pedestrian/Emergency 6 3
Access
Pedestrizn 4 2

lsep Chapter IV for discussion on land prieing policy and cost recovery.

Source: PADCO Analysis



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 ecross
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 IL2.
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 II.3 through II.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#4 plots (Figure II.4), 10.81 hectares are used for 378
plots or 35 plots per hectare. For 600m4 plots (Figure II.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 II.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 IL.3 to a high level of 15 and 20 meter wide streets for Figure
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II.7. The percentage of land for circulation has inereased 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 51,213m2. Since a hierarchy of streets is recommended, the per-
centage of circulation would be between these figures for new plans. With the pre-
sent standerds 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
ALl gives a summary of the plot types which vary from 150m2 to 600m2 with an
average plot size of 292m2. 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.



FIGURE IL2
SOCIAL INFRASTRUCTURE STANDARDS FGR INDIA

er'ompulgzr' Bosed Rlaning— Where It

levels of ReslenHol amcce
o feciUtlew F’:Zﬁ?co mﬁ‘ fuzﬂ.ﬂ:’-':o
Cluetar (71800 [Mevery | = |ootore | oo
%chool Shope
NeEhbau'.qr Brh
mory Sho
hood q 4500 ehool Uleperaary | Lol hM:lfw ﬁfﬂq
Chetrict AN 1w ; Retlloue | Orrerit
13200 |decondary| Heolth | Dltmck Building #
Fector < ngo Zehod, Cenltre Rarke :;:';t:gih C‘:z{:q

Ar. Fro stazlon | Town Contr,
Tomn lewl “ecoco | caleqas #rashum : . ]
. and abores | Lntvaron Howpltal Aeginal e Triks stalln|  abas

- S J

Per capita social facility space requirement for 150C0 population

Facility Tavlinheca Per capita (sq. mus.)

1. Primary School 225(3nos) 1.50
2 Secondary School 1.50 (one) 1.00
k § Haalthcenae 0.33 (one) 022
4 Postand telegraph office 09 0.06
8. Policestadon 0.9 0.06
6. Communityireligious buildings 0.99 0.66
7. Recreadonal opan spacs 4,50 3.00
8 Commercialshopping 1.50 1.00

Tou! 7.50

Source: HUDCO. Sector Model. New Delhi. 1983. pp.20 and 27.
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FIGURE IL3
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FIGURE IL4
SITE PLAN - PLOT SIZE 300M2
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FIGURE 1.5

SITE PLAN - PLOT SIZE 400M2
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FIGURE IL8

SITE PLAN - PLOT SIZE 600M2
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FIGURE IL7

SITE PLAN - PLOT SIZE 900M2
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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 become 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, basiec 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 IIL.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 I11.2). All remaining streets should be graded to provide a
minimum carriage way as shown in Table II.2.
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There would be no provisions made for storm drainage in the initial phase. A field
survey following the first 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 IIL.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 II.4 to II.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
electrical lines on the colleetor street) would cost So.Sh.9.64 per gross m2 or
S0.Sh.14.83 per net m2 of residential land. The highest standard (paved streets with
sidewalks as well as individual connections to water, sewer and electmclty for all
plots) would cost S0.5h.85.04 per gross m2 or S0.Sh.130.83 per net m2 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 IIL1.

The administrative 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 So0.Sh.2,732,000 for the Land Office and the yearly volume of 7,500
plots with an average size of 300m2 (Table IIL2).
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There is an impressive amount
of construction activity in
the recently-developed neigh-
borhoods at the periphery of
the city, even though no ser-
vices have been provided. Ini-
tial constructinn is a
traditinnal structure out of
lncal material or a one- or
two~-room house of corruqated
metal.



Cost estimates are based on the best data available from several sources ineluding -
both public agencies and private firms involved in construction. Because of the
erratic pricing of construction materials in Mogadishu resulting from imports and
exchange rates, the cost estimates should be used as a general indication of an
order 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.2
Roads
Pre-mixed Bituminous 2 500

Paving with Curbs

Sprayed Bituminous n2 300°
Peving with Cuzbs '
Gravel or Coral a2 100
Sur face . e
Sidewalk Concrete 02 200
Grading e SRR LB
Water fi'i
4" Pipe (Including Fittings) 1s 1,050
2" Pipe (Including Fittings) 1n 466
1" Pipe (Including Fittings) im0 186
" Pipe (Including Fittings) I 115
Public Fountain Unit 100,000
Elsctricit ,
Main Line w/Lights @ 100m 1m 300
Secondary Line w/Lights @ 100m 1m 150 .
Tertiary Line 1m 100
Sewsr s R
Main Line 1m 2,100
Secondary Line m, 1,000
Source: PADCO Analysis
TABLE III.2
, COSTS OF OPERATIONS FOR LAND OFFICE
SALARIES ANNUAL COSTS SSo.Sh.!
56 Permsnent - 8 Temporary S50.5h.77,681/Month 932,172
0ffice Supplies So0.5h.2,500/Month 30,000
gaproguction y 18,000
uto Park, Gas, & 0il So0.5h.1,500/Day x 318 Days 477,000
Subtotal = ’ | 1,657,172
20% Contingencies 291,434
o Subtotal s /48,606
rojected 25% Increase By End 1984 437,151
Projected 25% 1 By End 1985 "546,
rojected 25% Increase By En 19 546,439
Total e 2,732,196
Administrative Costs Per G:oaaymz?ﬂ So.Sh.1.20

*Assumes 7,500 new plots per year.ﬁitﬁ:tbtail#feifoffi;isﬂgﬂoomz.
SOURCE : PADCO Analysis '
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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 poliey 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-
viees

®* 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/m2
Interior plot — S0.Sh.600 to So.Sh.1,250/m2

* Developing villages
Plot on main road — S0.Sh.400 to So.Sh.875/m?2
Interior plot — S0.Sh.250 to So0.Sh.500/m2

b New areas
Plots without services — So.Sh.33 to So0.Sh.125/m2

Apparently some people are realizing large profits by buying land at the official
price and selling at the much higher private value. If a 600m2 plot was purchased
at So.Sh.3 per m2 and sold for So.Sh.1,000 per m2, the seller would realize a profit
of S0.5h.598,200. To create a more equitable system, the official pricing poliey 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 Page Blank


http:So.Sh.33

30

A. LAND PRICING ZONES

The zoning of the ecity into three areas with different prices is an important first
step in recognizing the crucial factor of location on the value of land. The 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 mzke suggestions with a limited exposure to
the city, but consideration should be given to ineluding beach front property for
three to five kilometers each direction from the center of the city into Zone A.
Also the expansion of the area of Zone B to include more 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 prieing which
will recover the development and administrative costs for the Muniecipality. The
most direet way is to assume that all costs will be passed directly to the benefi-
ciaries at a fixed price per square meter. For Conecept Plan A, the price would be
calculated as follows:

Cost per gross m2 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

Cost per net residential m2 S0.Sh.25.46 (use So0.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 250m2
2. Interior plots over 250m2

3. Plots facing collectors and primary residential streets

Starting with a base price of So0.Sh.25.50, Table IV.1 shows the prices, S0.Sh.35.10
and So.8h.30.53, which would have to be charged for the plots facing major streets
in order to reduce the cost of the smallest plots (under 250m2) to So.Sh.15.00 and

S0.8h.20.00 per m?2 respectively. It is assumed that the middle group of plots would
be sold at actual cost of So0.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 of income for land purchase has been
used.
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Many families build tradi-
tional skructures until they
have the resources to build a
more pernanent house, while
other families huild substan-
tial and expensive houses. A
pricing policy should take
into accnunt the financial
capacity of target groups.
Nrifting sand creates cir-
culation and maintenance
problems in some of the newer
neighborhoods of Mogadishu.
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TABLE 1IV.1

DIFFERENTIAL LAND PRICING FOR CONCEPT PLAN A

GROUP 1 GROUP 2 GROUP 3 TGTALS
(Plots Below 250m2)  (Inierjor Plots) _ (Plots on Msin Streats)
Nuaber of Plots : 788 736 344 1,868
Area (ml) 138,882 254,080 151,952 544,914
Coat/m2 (So.5h.) 15.00 25.50 35.10 25.5F,
Cost Recovered 2,083,230 6,479,040 5,333,037 13,895 7547
(So.5h.)
Cost/m2 (So.Sh,) 20.00 25.50 30.53 25.50
Cos(:g Rgogerea 2,777,640 6,479,040 6,638,627 13,895,307
o. .
Source:s PADCO Analysis
TABLE 1v.2
MONTHLY PAYMENTS AND INCOMES
(So.Sh.)
Plot Size (m2)
150 200 300 450 600
Option 1
Cost Tor 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 650 500 1,300 2,000 2,600
Option 2
Cost 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
Cost for Infrastructure 10.00 15.00 25.50 35.00 45.00
Monthly Payment 38.15 76.30 194.57 400.58 686.71
Monthly Income 250 500 1,300 2,700 4,600

Source:

?ADCD 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
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development costs as well as the administrative costs of the Land Office. A dif-
ferential pricing policy whizh considers locational criteria within each Zone could
make official land prices cioser 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./m?)

GROUP 1 GROUP 2 GRQUP 3

(Plots Below 250m2) {Interior Plots) (Plots on Main Straeets)
Zone A 100 500 1,000
Zone B 50 250 500
Zone C 15 25 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
oe only So.Sh.450 more than the cost of a plot of 600m2 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 ecapital
investment in 1984 constant shillings of So.Sh.261 million (US$15 million) to be pro-
vided in five annual installments:

1985 — S0.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 — 50.5h.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
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period of interest and principal. It is likely that this interest rate eceould 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

* Al 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 ahd 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 ecapitel investment.

The key reason for this high performance is the financial leverage achieved beti-
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.
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PROGRAM ELEMENTS

TABLE IV.4

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

MORTAGE PAYMENTS 14% FOR 5 YEARS

Total | 30
Total Annual | percent | Mortgage
Year Units Cost Down | Financed{{ 1985 | 1986 1987 | 1988 | 1989 1990 | 1991 1992 1993 1994 1995
1986 10,000 77.8 23.3 54.5 - 15.9 15.9 | 15.9 15.9 15.9 - - - - -
1987 11,000 85.6 25.7 59.9 - - 17.5 | 17.5 17.5 17.5 17.5 - - - -
1988 12,000{ 93.5 28.0 65.5 - - - 19.1 19.1 19.1 19.1 | 19.1 - - -
1989 13,000 101.1 30.3 70.8 - - - - 20.6 20.6 20.6 | 20.6 20.6 - -
1990 14,000 108.9 32.7 76.2 - - - - - 22.2 22.2 | 22.2 22.2 | 22.2 -
1991 15,000f 116.7 35.0 81.7 - - - - - - 23.8 | 23.8 23.8 | 23.8 23.8
1992 15,000} 116.7 35.0 81.7 - - - - - - - 23.8 23.8 | 23.8 23.8
1993 15,000f 116.7 35.0 8l1.7 - - - - - - - - 23.8 | 23.8 23.8
1994 15,000 116.7 35.0 81.7 - g - - - - - - - 23.8 23.8
1995 15,000} 116.7 35.0 81.7 - S - ‘- - - - - - 23.8
1996- 75,000} s583.5 | 175.0 408.5 - = - o - - - - - -
2000 . _
TOTALS | 210,000 1633.9 | 490.0 | 1143.9 15.9 33.4 | 52.5 | 73.1 | 95.3 | 103.2 109.5] 114.2 | 117.4 | 119.0
Source: PADCO Analysis - ’ '
TABLE IV.5
“-7A§SUHNARY OF: HYPOTHETICAL LAND DEVELOPMENT PROGRAM CASH FLOW 1965-2000
B (In Millions of Constent 1984 Shillings)
- PROGRAM ELEMEN 25"71985 1987 | 1988 1989 1990 1991 ) 1992 1993 1994 1995
INCOME o
Downpayments T 23,3 25.7 28.0 | 30.3 32.7 35.0 35.0 35.0 35.0 35.0 | 35.0
Mortgage Payments - 15.9 33.4 | sa.s 73.1 95.3 103.2 | 109.5 | 114.2 | 117.4 | 119.0
TUTAL ANNUAL INCOME 23.3 al.6 61.4 | 82.8 }105.8 | 130.3 138.2 | 144.5 | 149.2 | 152.4 | 154.0
EXPENGITURES
Cepital Costs 77.8 85.6 93.5 | 101.1 108.9 | 116.7 116.7 | 116.7 | 116.7 | 116.7 | 116.7
Debt Service 8.7 13.05 17.4 | 21.75 26.1 | 26.1 26.1 26.1 26.1 26.1 | 26.1
TOTAL ANNUAL COSTS 86.5 98.65 | 110.9 | 122.85 | 135.0 | 142.8 142.8 | 142.8 | 142.8 | 142.8 | 142.8
ANNUAL SURPLUS OR (DEFICIT) | <63.2> | <57.05>| <49.5>] <40.05>| <29.20>| <12.5> <4.6> 1.70 6.4 9.60) 11.2
(X ]
(5 ]

Source:

PADCO Analysis
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D. INDUSTRIAL, COMMERCIAL, AND PROJECT LAND

The proposed set price of So.Sh.15 per m2 is too low. Industrial land should be sold
at the same price as the residential land in the same 2zone and group. Care should
be taken not to overprice industrial land since this can discourage industrial deve-
lopment sand job creation. Land for industrial development and special projects
should be evaluvated 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 poliey 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.
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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 approackes 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
So0.Sh.500 — putlishing
So0.Sh.2,600 — control and check design
S0.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 poliey of full cost recovery is i . effect, land registration fees should
be inecluded 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 marner? 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 ef.icient
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.
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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 iecruitment 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.

A.

FIGUAE V.1

PROPOSED LAND OFF ICE ORGANIZATION

MAYOR
MNICIPAL
COUNCIL
| DIRECTOR DISPUTE
Lmnmsmmm LAND OFF ICE RESOLUTION
]

; i B i
PLANNING SURVEY ENGINEERING L%ﬁg&
DIVISION DIVISION DIVISION DIVISION

| I ] !

Programming Site Survey System Concept Land Registration
Concept Plans Bage Plans Plans Record Keeping
Site Plans Site Leyout Enginsering
Feasibility Studies
Studies Coat Estimation
B8idding and
Contracts
Monitor Con-
Struction

PLANNING DIVISION

The Pianning 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 assistarce and training should be provided to carry out the

first plans and to estsblish procedures which can be followed in the future.

Previous Page Blank
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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 valueble 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 SITz 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 bsase 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. ENGINEERIKG 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 diffiecult 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 publie 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 ic create adequate
blocks of work time for the technical staff while providing good service to the
publie.
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Land currently being sub-
divided is unoccupied and
distant from the center of the
city. Layout of new areas is
done with measuring tapes and
visual alicnment of metal
pnles. Plots are marked with
wood peas. When a plot has
been assiqned, the owner has
the responsihility uf
installing concrete markers at
the corners.
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CHAPTER VI
IMMEDIATE ACTIONS

Since the Municipality has an active and ongoing land distribution program, it will
be necessary tc implement procedural and policy changes without substantially
reducing the level of activity of the Land Cffice. 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 and 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 efficieney 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 peiicy

The critical element in establishing a more efficient use of urban land
and the basis of a differential land pricing 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 bv 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 anu understood.

®* Land development program
Once the land design standards have been c¢pproved, the Land Office
should formulate a program and map out future activities. An
illustrative program is outlined in section VI.B. which follows.

¢ 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.

Previous Page Blank
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2.

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 capacitv 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 cheek for
the layout of plots within these boundaries.

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 smaller serviced plots, and to provide
experience for the Land Office with this type of project. Funding for
a demonstration project of modest scale eould likely be obtained from
international donors. A schematie plan for a Sites and Services Project
is presented in Annex II.

Provision of Infrastructure

Since one of the objectives of a new land pricing policy is to provide
basic services to new areas of the eity, the design and installation of
these services will need to be coordinated and oceur 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 Municipziity. 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.

Corstruction scheduling

Another area needing oordination will be during the implementation
phase. Once a site has been surveyed, scheduling of construection acti-
vities for the water and electrical systems and roads can minimize
confliets 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 tc 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 ecity through 1990 for both high- and
low-growth scenarios. The projected population change and the approximate number
of new plots needed tc accommodate this change are shown in Table VL1.

TABLE VI.1
PROJECTED POPULATION GROWTH OF MOGADISHU

HIGH  INCREASE LOW  INCREASE
YEAR (000s) ___ (000s) # PLOTS* (000s) __ (000s) @ PLOTS®
1983 884 795
1984 955 71 8,875 843 48 6,000
1985 1,031 76 9,500 894 51 6,375
1986 1,114 83 10,375 947 53 6,625
1987 1,203 89 11,125 1,004 57 7,125
1988 1,299 9 12,000 1,064 60 7,500
1989 1,403 104 13,000 1,128 64 8,000

1990 1,516 113 14,125 1,196 68 8,500

*Agsuming 8 persons/plat.

Source: Urban Development Assessment of Mogadishu, Soha.liab,‘l’BA‘D'CO, W_aéhington,
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 secenario.
an average of 8 persons per plot,

Assuming
it would be necessary to provide between 9,000

and 14,000 new plots on an annual basis to satsfy 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 &nd VI.3) besed 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 shovid be monitored each year
and goals adjusted to reflect the actual situation.
TABLE VI.2
PROGRAM 1986-1990 - HIGH GROWTH Pndxcnm N
NEW PLOTS
GROUP 1 GROUP 2 GROUP 3 UPGRADING
YEAR (AVERAGE (AVERAGE (AVERAGE EXISTING TOTAL
SIZE 175a2) SIZE 350m2) SIZE 450m2) SUBTOTAL AREAS PLOTS
NO. PLOTS
# PLOTS| AREA (HA) | # PLOTS| AREA (HA) | # PLOYS | AREA (HA) | # PLOTS | AREA (HA)
1985 3,600 96.9 3,600] 193.9 1,800] 124.6 9,000] 415.3 12,000 21,000
1986 4,000 107.7 4,000| 215.4 2,000 138.5 10,000| 461.5 14,000 24,000
1987 4,400{ 118.5 4,400| 236.9 2,200 152.3 11,000| 507.7 16,000 27,000
1988 4,800{ 129.2 4,800| 258.5 2,400 166.2 12,000{ 553.9 18,000 30,000
1989 5,200| 140.0 5,200| 280.0 2,600 180.0 13,000 600.0 20,000 33,000
1990 5,600{ 150.8 5,600] 301.5 2,800f 193.8 14,000 646.1 20,000 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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PROGRAM 1986-1990 - LOW GROWTH PROJECTION
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NEW PLOTS

GROUP 1 GROUP 2 GROUP 3 UPGRADING
YEAR (AVERAGE (AVERAGE (AVERAGE EXISTING TOTAL
SIZE 175a2) SIZE 350m2) SIZE 450m2) SUBTOTAL AREAS PLOTS

NO, PLOTS

# PLOTS| AREA (HA) | # PLOTS| AREA (HA) | # PLOTS| AREA (HA) | # PLOTS| AREA (HA)

1985 2,400 64.6 2,400 129.2 1,200 3.1 6,000 276.9 5,000 11,000
1986 2,600 70.0 2,600{ 140.0 1,300 90.0 6,500| 300.0 5,500 12,000
1987 2,800 75.4 2,800{ 150.8 1,400 96.9 7,000 323.1 6,000 13,000
1988 3,000 76.9 3,000 161.5 1,500] 103.8 7,500 342.2 6,500 14,000
1989 3,200 86.2 3,200 172.3 1,600{ 110.8 8,000{ 369.3 7,000 15,000
1990 3,400 9].5 3,400{ 183.1 1,700] 117.7 8,500 392.3 7,000 15,500
toraL| 7,400 464.6 17,800] 936.9 8,700{ 602.3 43,500{ 2003.8 37,000 80,500

Source: PADCO Analysis

2.

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 oceur during the planning period
and to prepare concept plans for these areas.

Upgrading Existing Areas

Annual targets for upgr.iding 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-growith
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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3.

Since the plots in the existing areas have already been distributed, it will
not be possible to recover the cost of serviecing 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 ean be accomplished through the
establishment of a betterment tax which would be assessed to all residents
or property owneis 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.

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 iz 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.

¢ Sirce 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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TABLE Al.l
CONCEPT PLAN A -- LAND USE

Plots

Plot Size (w?) 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

Averags Plot Size -- 291.7a2
Plots/Mectare -- 21.96

Land Use Arsa(n?) % of Total
Residential 544,914 64.05
Circulation 196,314 23.08
Public Utility 109,536 12.88

Parks 29,822

School 56,000

Public Ser.

& Market 20,944
Religious 3,600

Total 850,764 100.00
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NS 2 uag S6= 8. 1906 NS = a. 16 Sh= 9 .86
MUDULE DIMEHQIU4S MOOULE QIMENSIONS:
AB= 136,50 L0= 136.50 AB= 127 .10 Co= 127 .06
oR=C SS.BBJ BC=L 5&5.9801 GA=L 38.981 BC=L 42 .811
ANGLE QCE=C 294 . 96067] AHGLE OoCB=L 96 .966]
Module ares =L 7217.06] Module arza =L 6855 g1l
Circulation ares=L 1217.28] Circulation area=L 1695 .583
% Circulation =L 24.211] % Circulation = 27 821
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Module nams:hnSORl
PLOT TYFRES:

Plt Width Lenath Numbsr Ares
A L1z .08JL25. 867 2 P93 .99
A1 C 9. 993C 9.9a2C BIC a.8a]
E 2.98 £ g.021] a 9.0n
C 12.39 C2da. a3 7 298 . ga
0D 24 863 12.84 1 L 399.003
C12.50]
PRIMARY ROADS(r . o.wy
Fil= 1%.489 2= 5.89
SECONDARY ROADS
Ri= 18.426 Rz=L 9.691
23= 10,80 Ra= 16.80
TERTIARY ROADS
1= @.aa Si= B .19
NZ= 8.9 sSo= .9
N3Z= a. 89 Q3= 0.a8
Ng= 5. 39 S4= 3,49
HS= 2. aa Sh5= H.9a
MODLLE GIMENSIFrS
AB= 13& 5@ CD= 136.50
dR=C % 483 EBC=C 292.881
ARGLE QCk=LC 99 .8a8]
Module area =L 32252.581]
Circulstion area=C 553.503]
% Circulation =L 24 211
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Module name:hsSdA]
FPLOT TYFES:

Plt Widrh Lensth Number Ares
A C12 2B1L2S . 683 z S0y . g5
A1 C a. ae3C 0.v923C 4IC g 683
E .00 L a.00] fa .95
C 2. 30 C2a.083C 71 38a .39
D C24.a8] 12. .00 1 £ 38.061]
LC12. 581
PRIMARY RURDSLr . o.w)
Fi= 15.99 Pz= Z.09
SECOMOARY FKORDS
Ri= 19 43 Fz=C ©6.48061
F3= 19 B4 Rd= 10, 20
TERTIARY ROADS
Ni= @. 98 Si= g.a9
2= a . a8 g2= B.a9
M3= 8 G@o 53= 3.aa
Mg = g.a8 S4= 0.a0
MS= G .06 3= a.an
MODULE DIMENSIONS:
AB= 136 .59 CO= 136 .50
OA=C 22.B89]1 EC=CL 2%.081]
ANGLE OCE=C 98 .98863]
Module area =L 3952 .5861]
Circulation area=C 352.50]
%“ Circulation = 24 .213
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Module name nnS0RZ Module riame:nsSOR2
PLOT TYPES: PLAT TYPE:=:
Plt Width Lensth Number 8rsa . Plt . Widgth Lenath Number firea
A LClz.paldCzs. 58] 2 320 .66 - A [£12.861CZ25. 301 2 386 .95
Al C &.963C a.931C &1L @.06] "A1 € 9.901C v.gelC wIC 5.8a7]
E g.88 €L 8.a31 @ 8.09 B 0.90 L ©.061 2 0. a4
C 12.56 CL24 . a83C 47 286,00 C 12.39 £24.6403C 41 283 .00
D E£249 933 1z 99 1 L 395.90] oD L29.403 1Z2.v8 1 £ 3p6.681
C1 L Su] ’ £i12.5al
PRIMARY ROADSr. oL wmd CPRIMARPY ROADSOY .o, w)
Fl= 15.49 P?= B.a49 : Pil= 15 .49 P2= v.86
SECONDARY ROADS SECOHDARRY RORDS
Ri= 1i8.496 Fz=C @a.961] ‘ R1= (0.p58 Rz=C @.@n]
REZ= 18 .80 Fd4= 16.006 R3= 1@.a0 kRa= 16.95
TERTIARY ROADS TERTIRRY ROADS
Hl= B . a9 €i= 9.00 Ni= a.ao S1= @.920
N2= B, a8 S52= Q.09 N2= B.20 52= B.ap
N3= (T~ 1s! g3= @.1o : N3= a.an 53= .80
Nd= 0.9 Sa= 8.9n - N4= B 2o Sd4= ¥.008
NS= 8.1R/3 5S= 8.80 ; NS= 6.60 35= B.8a
MOOULE DIMENSIONS: - MODULE OIMEMSIQNS:
AB= 95 .45 C0= 95.908 - HAB= 95.48 CN= 95 .46
OA=C 22.490]1 BL=C 29.9953 ~ : NDA=C 29.99] BC=C 29.98]
RNGLE OCE=L 94.008] ANGLE OCB=C %9 .9@3]
Module ares =L 2755 5al . Module ares =C 2v55.68]
Circulation area=L 655.a¢] . Clrrularlon arez=C £55 ©aJ
% Circulation =L 23.7¢8] i % Circulation = 22.78]



(=4
P

°r o -k T
A fs 12 0 L
o 2
¢ 4 L 4 T
sl |
r < é - 5&
e n c =01
- v w
¢ " < -
2 — ¢ —
y ' N
¢ — & -
in o
L Lan] v (]
et _ )
c v
& ¢
) D
s . N *
C T e T3
Module name:hnSOR3 Module name hsSOAS
PLOT TYPES: | FLOT TWFES:
Plt.width Lenath Numbsr Area Pl Width Len3th Number HAres
A Cl1o.4alCc2¢. 091 o 206 .08 R LCile.e@lfze. 9gd c 201 Bo
A1 C 9. 493 o a9l U]E i | A1 C v . 901C o8.283C AIL @.907]
E G o L A.640] o 9. .00 E .o L o .eal % @a. g
C  19.46 C20.991C 931 209.00 C _18.49@6 [20.843L 5]  z@2 @8
O C26.961 5. 686 1 L 139.06] 0 L[2p.4Bl) 9.09 1 L 186.86]
L 2.99] L 2.961
PRIMARY ROMDS(r.o.w) A PRIMARY ROADS.r.c.w?
Fl= 168 69 Tz 5. 66 ' Pil= 19.498 Pz= 5 .80
SECONDARY ROADS . SECOMDARY RORDS
Fl= & 0 RE=C .26 ' Fl= 2.90 R2= B.v61]
F3= &.00 FR4=  5.99 R3= B 2 R4=  6.00
Ni= @.9é Si= ©.00 Hi= &.6 S1= 0.09
HZ= g ag Sz= G .30 M= 9,39 SZ= B.aga
N3= @ . oG 53= 6. 80 N3= @.9a4g 53= Q.09
N4‘ 9. a0 sS4z 9. 69 Md= g.a3 S4= B.a8
NS G G SE= a. 96 M= 8.pa0 $9= B.98
MDDULE UIMEH 1ONS MODULE CIWEMSIONS:
RB= 127.48 0= 127.06 AB= 1z7.aa  LO= 127.40
OA=C &4.961 BC=L 24.86] OR=L <4 @0d BL=L z4.881]
ANGLE OCE=C 99.0803 ANGLE OCB=C Su 8841
Module srea =L Za42. 93] Module ares =L 3842 faald
Circulation ares=L  6532.59)] Circulation ares=L 555.09]
% Circulation = 21.921 % Circulstion = £1.32]
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Module name=hn$0ﬂ4 Module name:hsS0A4
PLOT TYPES: PLOT TYPFEZ:
Plt. NxJ‘h Lenath Number Arsa Plt.Width Lesnath Number FArea
A C19.98JC28.0607 b 289 . 8n A Civ.3alC2v%.001 pd 20n . 80
ARl € 9.801C &.883C w1L 9.837 A1 C 9.991C &.083C olIC B.9a3]
B 12, aa CEB.BBJ r 280 .00 B 12, 80 C29 . pE] 2 209 .99
C 2.98 C2o.evldC 11 1843.09 c S.98 C29.903C 11 128.99
D ECin.0ad 3 849 2 C 150.081 C LCla.gul S 64 ¢ L 1158.061
Ci15. 65671 Ci15.989]
PRIMARY ROADSSr.o.wl PRIMARY ROADS<r.o.w3
Pl= 19.99 Pz= 4.a8 Pl1= 16.99 pPa2= 4.493
SECONDARY RIZADS SECOMDARY RORODS
Ri= 2. .86 Rc= 8.496817 Ri= 8 3 Rz2=C §8.881]
R3= S.aa R4= 8.a9 FE3= £.4a9d Ra= 2.60
TERTIARY ROAODS TERTIARY ROADS
Nl— 4,80 S1= 9.099 NiL= a.89 Si= B.oa
N2 Q. .aa Se= .88 N2= 1. an S2= B.88
N3= .38 53= 8.80 N3= a.ag 53= B.26
N4 = o.ag Sd= 8. 90 ) N4= 8. a4 Sd= 8,449
NS = G.84a &%= 8.0 NS= a. a8 g&= a.84a
MQOULE DIMEMSIONS: MODULE DIMEMSIONS:
AB= 121 . %8 co= 121.60 AB= 121.44 Co= 121 .40
DA=C 24.991 BL=C Z4.863] 2A=CL 24 .99 BC=L 24 .08]
ANGILE OCEB=C 99.983] ANGLE QOCE=L 96 .66061]
Module ares =L z264 .6a] Module ares =L 2984 @al
Circulation ares=L 8524.99] ‘ Circulation aress 524,497
%“ Circulation =g 21 .493 % Circulation =C 21.433
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Module mams: hnSOARS
FLOT TYFES.

Plt Widih Lanath Humber HRres
A L15S 2#9JCiv. 0a] 1 158 . 964
Al £ v a8l ¢.293C 83C 8.8697
& 134 aa C15.09] 4 1% .06
C 19.25 C15.631E 4] 153.7S
D LC15.63) 9.4 1 £ 15%8.6037
Ci1a.03]
PRIMARY ROAOSOr.o.w)
Pi= a.ab Fe= 9.9a
SECONCARY FOADS
Fi= E.BB R&= & waal
k3= €. a0 Fd= 5.08
TERTIHARY RORDS
N1= 9. 99 Si= 0,80
M= 8.9y SZE= B.ag9
3= 4,38 S3= 4.90
N4— A .34 S4= B, au
NS &.aa 55= @ .98
MHDULE DINENSIENS=
AB= 145 . a9 L= 185 .60
OA=C 12 881 EC=C 15.491]
ANGLE QCB=LC 98 .9881]
Module ares =C 18778 241
Circulation area=C 375.687]
% Circulation =L 19.241
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Module name  hsSURS
PLOT TYFES:

Flt Width Len3ath Numbsr FAres
R LCi1S v8lCie. vnl i 156 .65
A1 L 4.481C v.981C 913C 3,603
E 19.08 C1S.06] 4 158 .96
- 1. 25 C£15.693C 4] 133.79
O LC15.849) 95.08 1 C 159.681
Civ. a4l
PRIMREY FOARDSCr.c.wl
P1= 8.4893 Pe= B.a9
SECONDOARY RORDS
R1= n.mﬁ Rz=C &.99]
R3= £ .96 k4= &.06
TERTIARY ROADS
N1= 9.80 S1= 0 .86
H2= 8.a8 se= B.aa
NZ= 4. 83 Si= 4 .30
Na= A.Aa8 S4= B.a8
HS= 8.a SS= @.9a
MODULE GCGIMENSIONS:
REB= 135 49 CG= 165.80
QR=C 12 vHY BC=L 13.4881]
HMGLE OCB=L 96 9”a3]
Module ares =L 1324 aal
Circulation asrea=C 37S5.407
% Circulation = 13,247
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Module mame: hnSOET

FLOT TYFES:

Plt.Width Lenath Number Ares

f L[ 9.983LC 9.08483 (3] B.aa

Al L o 29]dC 9.943C 91C B.0601]
£ @.90 L B8.956] @ e.84a

c 17.538 L34 . 902C 41 235.99

’ . 3
D E34.823 17.868 1 C 5%5.60]
1..

Pi= 15.8406 P2= 19.60
SECONDAFY ROADS

k1= d. 80 Re=C @.841]
Ri3= 28, 06 Rd= 26.86
TERTIARY ROROS

Nl= a. a0 51= 8.08a
Me= 8. a9 SE2= o . a9
3= @. 980 £3= @ .00
Nd= @ . aa 4= @.a06

MO= G.99 %5= g.ao

MODULE OIMENSIONS:
AB= 1wa.69 CO= 1069.430
DA=C 44.963 RC=C 44 .609]
ANGLE 0CE=LC 9v.8701]

W D e € = me Gw G - - - —— T — T —e = P EE W= = — e = o

Module ares =L 44@4 @]
Circulation area=L 1425 .89]
% Circulation =L 32.3%33
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Module name:hsSORT
FLOT TYFES:
Plt . Width Len9th Number Hres

A L€ 95 9a83C o.09] @ v, 809
Al € @.293C 2. 6alC ©1IC 8.691
B .8 L ©.65] @ 8. 86

C 17.56 [34.803C 41 o95. 842

D [34.801 17.00 1 € 595
C1v.583

PRIMARY RORDSCr.c.wl

Pl= 15.90 Pz= 1@.88
SECONDRRY ROADS

Rl= 9.a3 x2=L @.081

R3= 2©5.80 k4= Zo.@o
TERTIARY RORDS

Nl= 6.6y Si= Q.90

Ma= 9.43 Se= @.06

Ni= @a.a0 S3= g.u06

Nd= 9. a9 4= @.06

NS= fa.a0 So= a.ia6

MODULE CIMENSIONS:
AB= 196.04 Cl= 190.60
JA=C 44 401 BC=L 44, 981
ANGLE OCB=LC 96 @ue)]

Module ares =L 44P0 .65]
Circulation arca=C 1425.8483]
% Circulation =L 32 .33]
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Module rame: hnS0ARS
PLOT TYFES:

Plt . Width Lenath Numbear Aresa
9 K 9.963C ¢6.08n1 a v.0a

i L 8.963C @.901C HILC .06
; a.p86 L @ gl @ 9.69
C 17.50 £34.601L 41 525.49
D [C34.981 17 .89 1 €L 595.88]

C17.5a]

PRIMARRY ROARDSCr.oc.w)

P1= 19.88 P2= 1o.a9
SECONDARRY RORDS

R1= 2 %) Rz=C ©6.961

k3= 2B a3 R4= 2@.090
TERTIHRY ROADS

Mi= a.ag S1= @ .90

HZ= A a6 sz= B8.09

N3= @.a9 S3= B .40

Ha= 9.430 Sd= 8.a0

NS= a. g SS= 9.64a
MODULE DIMEMIIONS:

HEB= 97 .50 Co= 97 .50

OR=C 34 2R3 Bl=C 44 .481

HNGLE OCB=C 98 8863

Module area =L 4228 .26]
Circulation area=C 1315.667
% Circulation =L 2a.535]
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Madule hame : hsSORS
PLOT TYFESZ:
Plt Width Lensth Number Hrea
A [ 2. a3l B.38] 2 0.04a
AL L g.g03C 9.803C v3LC @a.8673
E .98 L p.081] @ 9.0a
N i7.58 £33.662C 431 585.09
0D [C34.2383 17.69 1 L 525.99]
C17.5S81]

PRIMARY ROADSCr . O.w)

Pi= 19.80 Pz= 16 .498
SECONDARY =ORDS

Ri= @. a6 Rz=L @.av]

R3= zuv.ag Ra= 26.09
TERTIARY ERODAOS

Nl= @ a9 S1= . 9.9¢

NZ= B.a06 Sec= 8.00

N3= g.49 53= 9. a0

H4— 8.2 S4= 9.66

NS 3. a0 S5= 0.80
HUDULE JIMEHSIONS:

AB= 97.50 Co= 97 .58

QUA=C 44 .99 EC=L 34 .66]

AMGLE OCEB=LC %8 .84l

Moduie area =L 4298 .91]
Circulation area=L 1315.38]

“ Circulation = 20.651
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Madule name:hnso Moduls name:hsSOARY
FLOT TYFES: PLOT TYFPES
Plt Widsh Lensth NMumber FHres Plt. Width Len3ath Number Ares
A L[34.993L29.58] 1 £97 .88 R [£34.92@3C25.58] 1 637 .08
A1 L 3.483C v.493C »lC 8.68] A1 L 9. 301C 3.952C 9IC 7.858]
B a.898 C &6.08] @ 0.01 B e.o0 L 0.06] 7} a.aa
C 17.50 L34 . avnldL &3 595 .60 S 1V.538 C34.901C &3 5935.84
0D [34.8061 17.90 1 L £97.881] 0 [34.663 17.60 1 C &%7.84a]
Lze. 58] - C2a.5a]
PRIMARY ROADSCr.c.w) S PRIMARY ROROSCr.o.w)
Pi= 10 98 Pz= 15.88 ; FP1= 18 ag Fz= 15.98
SECONDARY RORDS SECONDARY FORDS
Rl= 20.906 Rz=C ©.8v] Ri= zo. 44 R2=C V.g81
R3= 28 w4 Ra= 24 .99 ; R3I= 26 99 Rd= 26.48
TERTIARY ROADS TERTIARY RORDS
N1= g .38 Si= a.a06 . Ni= 9 ng Si= .80
N2= 8 .G Sa= .99 ‘ NZ= .30 Sc= 8.2
MZ= 0.aa 53= @.op L N3= g,un B3= 0.00
Nd= 0,99 S4= 8,99 e Hd= 8 g S9= 3,00
NS= 9.99 S$S= €. a0 ' NS= a.60 So= 6. gaa
MOOULE DIMEMSIONS: ‘ MODULE OIMEHSIONSG:
AB= 15& So CO= 15&.5@ ‘ HB= 15¢&.58 Co= 158 .58
DA=C 44 98] B&C=L 44 .96] : DA=C 44 .8061 EC=L 44 . 9u]
ANGLE . OCB=C 99 .v806] ANGLE OCE=C 98.5963]
Module area =C 5374 BE] Module ares =L 5574 au)
Circulation ares=C 2619 .69] Circulation arez=L 26196.593]
%“ Circulation = 23 .82 % Circulation = 25.821
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Module name:noSORY Module name:hns0ln
PLOT TYFES: PLOT TYPES -
Plt Width Lenath Number Ares Flt.Width Len3ath Numb2r Ares
A LC15.861L35.8531 4 450 . aa AR E20.6812LC11. 9481 1 228 .98
At L . 381 9.993C AL B.0a7] A1 € 9.3963C 9.9vel1C o1IL ¥.0081
B 15 .99 C30.091 14 459 .83 B ig.90 L2a. 941 ] 290 .64
C 15.99 C38.9a3L 3] 453 . aG C 19.80 C20 4Bl 351 280 .94
D [£2%.4961 14.069 2 L 458.927 D E290.983 7.99 1 L 220.9091
£C15.991 Ci1.583]
PEIMARY RCORDS<{r.o.wl PRIMARY RORDS(r.c.wl
Pi= 15 .58 pe= .90 Fi= 4 .49 Pz= .80
SECOMDARY RUORDS SECONDARY RORDS
Ri= 18 98 Rz=C 108.861 Ri= 8.2 kRz=CL &.806]
R3= 190.84 Fa= 13.00 R3= &.aA ra= £.00
TERTIARY ROADS TERTIARY ROADS
Mi= a aag Si= 9.908 Mi= 0o S1= 9.00
NZ= 8.0a0 S&= 0,89 NZ2= 8.490 Se= B.84
N3= a . aa S3= 0.89 W3= 4. a0 $3= /. a8
N4= G a9 S54= 6.89 Nd= a.a9 Sd4= ".82
NS . Ay SS= 6 .69 NG = G . ay 55= @.aa0
MDDULE ODIMENSIONS: MOCQULE DIMENSIONS:
AB= 135 .53 CO0= 136.50 AB= 216.a4 CC= 210.06
DA=C 7@ .21 EBEC=C F9.6v1 0A=C 24.601 BLC=L 24 . 811
ANGLE CGCE=C 242.858] | ANGLE QCB=LC 99 .8v61]
Module area =[ 3555 @o3J - Module ares =C S@4% . 08al
Circulation area=L 2855.987 - Circulation arez=C 1696 .601
% Circulatinn =L 21

.51 ‘ % C1rculat10n =C 19.841
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Module mame : hnS0ll Module nams:h=25011
PLOT TYFES. PLOT TYPES:
Plr. Width Lenath Number FArea Plt Width Lensth Number Ffres
R L[15. 4anlL35.aa] z 450 .08 A L£1%.9a3C36. 051 z 453 .00
AL € ©8.8901C &.963C v1C 3. .89] Al L 9.601€C 3.603C o1LC a.0a]
B 1 g8 £36.an] S 48 . 84 B 15.80 C385.a637 S 4580 . 6/
Cc 15,88 C20.283C 91 458 . 64 C 19 90 £33.243C »H] 456 . 94
0 C[39.081 14 .64 1 L 4%Sp.60] D C3g.v8]1 (4. .49 1 L 4%5%6.063
C15. 03] L15 . 18]
PRIMAEY ROADS(r.o.wl PRIMAEY ROADSC(r.o.w>
Pi= 15 49 pPe= =.008 Pi= 15.86 Pz= Z.09
SECOHDRARY FORDS SECONGAEY ROADS
Fi= 19.0598 Rz=L 1¢.8831 Ri= 16.560 F2=C 19.08]
R3= 10,69 k4= 16 .00 R3= 1@ .ap Rd= 16, .80
TERTIRARY ROADS TERTIARY ROADS
M1l= @.aa Si= ¢, aa Ni= a. ap Sl= 8.00
MN2= 9.909 S&= B.8aa N2= 3. a6 SE= g.a0
N3= a. a4 S3= 8.90 N3= @.u8 S3= a.a0
Ha= a.a0 Sq= AT Na= Q.39 4= @99
NS= a.0a 530= 9.98 NS= g 06 S5= 8. .90
MODULE OIMEMSIONS: MODULE DIMEMSIONS:
AB= 13& .50 Ch= 136.5@ AB= 135.58 cO= 135.58
OA=C 35.983 EC=C 25.0983] DA=C 35.461 BC=L 35.861
ANGLE 0OCB=LC 99 .vuBl ANGLE OCB=L 9~ 93801
Module ares =L 4777 .507 Module ares =L 4777 .581]
Circulation area=C 1927.581 Circulation area=LC 1627 .58]
% Circulaticn =L 21.511 % Circulation =L 21.511
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Module name:hnsSiiz2
PLIT TYFES-

Flt.Width Lenath Number frea
A L1135 vwelIL1v . 861 1 159. 08
Al €L 8.381C a.v»3C 21C B.881
E 1. 99 C15.94] 4 15a .89
C 19 25 CL1S5.493C 31 153.75
0O Ci1S5.88) 9.94 1 C 153.75]
C1a.2353

FPRIMARY RORDSC(r.o.wj

Fi= B.4a0 Fz= Bv.34a
SECOHNDARY ROAOS

Ri= 6.208 rR2=C 15.58061

3= 5.80 R4= &.aa
TERTIARY ROADS

Hi= a.ad Si= 9. aa

N2= B .130 Sc= a.949

NZ= 4 .90 53= 4. av

M= ?.3a S4= G.28

NS= a .80 &= g .48
MODULE OIMEMSIONS:

AE= 95 .09 CO= 95.40

OA=C 183.881 BC=C 13.90]

ANGLE OCE=LC %0 .066861

Module ares =L 1713 .867
Circulation area=C 345,867
%“ Circulation =C 2. 181
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Module name:hssgle
PLOT TYPES
Plt Width Lensath Mumber
At L 8.863C 8. 691C wlC
B 16. 60 L1535 98] 4
c 18.25 £15.a63C 33
D C£i15.991 9.9H i1LC
Civ.25]
PRIMARY ROARDS(r.c.wl
Fi= B.98 P2=
SECONDRREY RORDS
Rl— & .94e
R3 .88
TERTIHFT RDHDS
N1l=
NZ=
N3=
Ng=
NS=
MOQULE DIMENSIDN
REB= 35 a3 cCo= a5,
QR=C 13.891 EC=C 153.
ANGLE OCE=LC 9% .@481
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Module ares =L 17viv.6a]
Circulation ares= 245 . 6017
% Circulation = 26.135]
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Module mame:bnSHL3E Module mame:hsSHL3
FLOT TYPES: FLOT TYFES:
Plt. Widtlh Lernathr Number HAres Plt . Width Lenath Number Ares
A L339 ealCL13. 331 1 449 . 09 A LC3n.@clC13.33] 1 496 ., g
A1 € &.993C %.89adC 93C B.811 A1 € @.993C a.683C &1L 9,832
B 1€.84d [3@.833 4 439 ., 94 B 15.90a CLZ6.61]) 4 428 .90
c 15.88 C39 . 643C vl 459 .89 C 19. 89 £38.903C vl 454 . 9
D [£39.wve] 14. .09 1L 5%90.013 D [£368.58] 14.066 1 L S533.811]
Civ. ur] [1?.b(]
PRIMARY RDHD--r CLu PRIMARY ROADSCr . o.w2
Pl= a. aa P»- S .0 P1= a.806 P;- 5.69
SECOMDARY RORDS SECONDARY RORLOS
Rli= 14 .98 kR2=C 16.86] Rl= 18.4568 =C 19.9061]
k3= 14 .4ad Rd= 18.80 R3= 18.85 Rd= 16 .86
TERTIARY ROADS TERTIHRY ROARDS
Nil= g.14a Si= 9.a9 N1= 8.8 Si= 8.60
Na= 9 .30 22= B.4a9 M2= v, g So= 8.43
NZ= @, By S3= 8.24 N3= 8. a4 SZ= 6 .80
Nd= 8 .88 S4= B.08 N4- B .24 Saq= 0, an
NS = @ a5 5S= a. aa N5 8,66 8o= a.ag
MODULE DIMEMSIOQNS: mnDULE DIMEMSIONS:
AB= 99 14 CO= 99 . 4aa AB= 99 gy Cli= 99 @a
OA=C 35.980]1 EC=L 35.0a] OJA=C 25 .48l EBC=C 35.483]
ANGLE OCE=LC 99 . 2683] HNLLE OCB—[ on. ap33]
Module ares =L 34c5.04] Module ares =€ 3455 .86)
Circulation arez=C &14.93] Circulation area=C &1a . 933
“ Circulation =L 17.753 %“ Circulation =r 17.751
¢
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Module nmame: poPREKL Module name:roPREKZ
Fi= 8. 4ap Op= 5S5&.688 Fi= @.a OH= 44 _ 46
P2 19. 30 RE= 41.585 Fz= 2,38 HE= 42,85
S 2.4 BC= 5&.84 F3= @ g BC= 44 4o
s 16.10 Co= 41.50 " P4= 9.0 Ch= 42 .99
Foa= 4% @32 LCzsb= 41.5617 "'an= 44 361 TLab= 423 92037
Lbec= 4% .681 Leo= 41 581 Cbc= 44 983 Lco= 45.8803
Module arss =L 2407 .961 Modiile area =C 2112.@81
Circulation area=L 415.848] Circulation area=L 4,893
% Circusation =L 17.241 Z Circulation =L 20 |
PoOPRK1 area =L 139352 .08] ~ rPoPRKZ area =L 2112.683]
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Module rame:roCOM1 ﬁﬁaéﬁiégaame&PoRELf', '
&1z 1@.9g JR=  8%.9@ T Pl= 8.80 DRA= 76.69
Pz= 26.49 AE= 164 .90 ‘F2= :10.90 HB= 37.50
P3= 19 ada BC= £82.90 F3= 15.86 BC= ?9.@9
FPe4= 20 B6 Cl= 164 .89 P4= 10.98 CCG= 37.50
Coa= $5.80] LCab=154.003 Loa= 508.98) Lab= 36.981]
Cbc= 52 983 LCco=154.961 . Cbe= 50.981 Lco= 358.96]
Module area =C14432. 797 . Module area =C 2625.26]
Circulaztion ares=C 396a4.817 -~ Circulation aresz=s 825 .86
% Circulation =C 27 .441 % Circulation = 31.431
PoCOM1 area =C1647Zz.893] - PORELL ares =C 1&0965.001]
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Module namz:poSCHL
P1= £ .88 DA= 21@.46
FP2= 18.48 HE= 256.680
P3= & . a8 BC= 218.00
F4= 18 do Co= 256.90
Loa=20a 6l Lab=2506.1206]
Cbec=2a3 . 3803 Lco=250.10031
Module arsg =L53Ve8.98]
Circulation area=L 3764 .0817
% Circulation = &.99]

paSCHY1 area =CSvevy .64
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ANNEX 11
SITES & SERVICES PLAN
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TABLE AIl.1
SITES AND SERVICES PROJECT

Plots
Plot Size (m?) Number % of Totsl
150 64 13,73
200 362 77.68
300 40 8.59
Totals 466 100.00
Average Plot Size — 203,122
Plots/Hectare -- 32.18
Land Use Area(s?) % of Total
Residential 94,656 65.37
Circulation 32,908 22.73
Public Utility 17,239 11.50
Parks 6,400
Sports Field 5,670
Market 4,230
Religious 930
Total 144,794 100.00

Preliminary Cost Estimate

Infrastructure Costs

20% Contingenciss
and Inflation

15% Survey and Studies
Total
Per Gross m?2

Per Net Residential m2

SH1,589,735
317,947

286,152
2,193,834

SH15.15
SH23.18
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Module mame:nSSBi Module name:hs5S61
PLOT TYPE:= ‘ PLOT TYFES:
Plt Width Lenath NHumber Rres Plt. Width Lenath Mamber Areas
R C1a aadLen. 08l 2 280 . 06 R Ci1g.9@lLza.64] z 268 .01
A1 C a. 331C 9.9a3C oJC 8.86373 ARl C 9.4eJC 2.093C 3L 8.6a3]
E g.ugd L 6.68] t b.o6 B .98 L g.861 &8 7.0
C 19.a9 [2v.96dC &7 29d . 66 c 12,80 C2o.9al1C 23 204 . 64
D LCza.a8] =06 1 L 2rne.e6] D LC2a.v6] <9.09 1 L 298 . 653
[Iﬁ.ﬁu] C18.94a]
PRIMARY ROBDS(r.o.w2 PRIMARY ROADS(r.o.wl
Pi= 18. a9 P2= €.98 Fl= 19 448 Fz= &.90
SECONDRFY ROADS SECONDARY ROWDS
Fi1= o as RZ=C &6 .8481 : Rl1= S.80 rRz2=C B.Uﬂl
3= S.aa R4= 8.0 R3= g.409 R4= .80
TERTIARY ROADS TERTIARY ROADS
Mil= B . aa S1= 8.6 Ni= a.809 Sl1= g.86
N&= 9.an Se= 9.ag Ne= 8,88 ge= a.808
NZ= 9. a5 S3= B .88 N3= 3. a9 S3= 8.3
H4- 2. aa S4= @.a0 Nd= .98 Se= 9.948
NS @A . A S5= a.90 NS= 8.88 5= 8.908
MUDULE OIMENSIONS: MODULE DIMEMSIONS:
HB= 113,88 Co= 112 .29 AB= 115 ©v Ch= 115 .00
DA=C 24 a6 EBC=C 24.387] OR=C 24 . 993 BC=C 24.48]
AHNGLE QCB+C 93 6407 ANGLE 0OCE=C 993.1807]
Module ares =L 2832 .91] , Module aresa =C 22832 .9v)]
Circulation area=C &332 . 687 wo Circulation area=L 632.3083]
% Circulation =L &2.32] : % Circulation = 22.32]


http:1O003E20.03

0 4 Iy
. p - ‘l' F ' . L
A I3 5 B
[ o
& . ';-;J ; 5’7
(X)) N
(% L ) : :2
ks Laad ™y
c =1 | z 1
'{: 1]
' 4 )
C Z - —
IE - o
C — .
. . -
m - —t
=
voln L |c .
~ 7z | .‘g .
<, . a2
Module rames mos$561 Module name:hnsSse2
PLOT TYFES: CPLOT TYPES:
Plt.Width Lenath Numbsr FArea Plt. Width Len3th Number RAres
A LC20.901C1o.631] z 2088 .91 f LCi1S.861L13%.86) 1 195 . 9@
A1 C 9.98IC a.401C o3C B.68] Al € 86.901L 9.9331C olL g.6a7]
e B.o8 C a.09] 17} 9.090 E .90 L 6.88] 7] 8.06
C g ap L2909 . 99l1C 18] 209 .69 (e 1. 80 C15 oAl 11] 156 .00
D Ci18a.86]3 192, 00 4 £ 2e0.867 D Ci1S.833 9. 96 i L 1395.6v]
Cea. 6] LCi13.a1]
PRIMAFY ROADSCr . o.wd : PRIMARY ROADSCYr.co.wd
Pl= 19 .96 Pz= 19.09 Pl= 2 ng Pz= 5.a8
SECONDARY RURDS - SECONDARY ROADS
Ri= 19 4ag Fe= B.28] R1= 6.680 Re=L @.991]
3= 19, 434 F4= 10.00 ‘ R3= €.108 Rd= 6 .80
TERTIARY ROADS , TERTIARY ROADS
N{= a.a9 S1= 0.aa M1= 9.806 s1i= 9.00
N2= 8.0 Se= B.dg M= 8 .94 Se= 2.6
N3= 8.848 53= B. a6 . NM3= 8.66 SE= g.90
Ng= b4 Sda= 8,646 Ma= B.MB Sd4= 3.90
NS= 8. af 55= 8.a9 » . NS5= a. 55= .30
MODULE OIMENSIQNS: MODDLE DIMENSIDNS
AB= 125. 9y Lo= 120.96 RB= 144 @0 LO= 144 .69
JA=C 20.9063 EeC=C S§.98] oA=L 18 60] ec=C 1%.96]
ANGLE QCE=L 948 .960] ANGLE OCB=L %2 .85391
Module aresz =L 6605 03] : Module are =L 2552 a1
Circulstion area=C 1559 93] F1rru1at1nn areas=EL 552.04]
% Circulation = an =L 21.281]

.67] . % Circulation
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Module rname:hnsSSa3 S CModules name:hsIEB3
PLOT TYFES: ' ‘ PLOT TYFPES:
Plt.Width Lenath Humber Ares Flt . Width Lenath Numbesr Ares
A L[C29.983L16. 03] 1 2138 .84 R LC29.a2adLC1d. a6 1 2ae ., an
A1 L 8.4883C B.961LC 81C B.687 A1 C 8. 93L 9.863C B3ILC “.a973
E 3.9 L 8.63] aé ¥, 94 E B.o0 L 8.23] 5} a.9a
C 19 .90 C20.993C 33 2913 . a9 c 1. 80 C£L20.a833C =3 2649 .00
D L[i15.9687 15,488 2 L 288.0481 0 Cila. @wvl 19. 99 g L zaa 98]
CzH. B8] C23.98]
PRIMEARY ROARDS(r.o.w) PEIMARY RORDSCr. o.wd
Pi= 19.306 2= 16.499 P1= 16.139 Fe= 1©.49
SECDNDARY RORDS SECONOREY RORDS
k1= 10 .4@ R:=C ©.861 Ri= 10.99 kRz=C ©B.40631
R3= 18.84 R4= 18.600 : 3= 1@.80 Ra4= 10.006
TERTIHRY ROADS . « TERTIARY ROADS
N1l= a.84a Si= g.606 o Ni= 8 v si= 9.9a
NZ= o 9ag cz= 4.6 e M2= B.a9 Sz= 8.ga
N3= g.84g Si= 9,86 S N3= a.u8 §3= 6.88
Md= 9 .A0 S4= “.88 : Nd= B a9 Sd= 8.0
M3= a. a8 58= H.49a ‘ NS= 8. 60 Shi= G .90
MODULE DIMENSIONS: : MODULE DIMEMSIONG:
AB= 128B.48 cO= 126 .48 ‘ AB= 12w .84 Clh= 129 .60
OR=C z25.8h1 BC=C 25.58] , QfR=C 25 .993 EBC=C 25.89]
RNGLE QCEB=C 24.918] ANGLE OCB=LC 99 .0ua]
Modules ares =€ Zona and Module ares =L Z9Ba . a6l
Circulation area=C &9d.88] Circulstion area=C 5959 .859)]
%“ Circulation = Z& . 677 % Circulation = 26.673
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Module name:hnSSad
FLOT TYPES:
Plt Width Lenath Number HRrea

A C24.90I1C15.56] 1 3r2.8n
A1 L @.ae1C a.9a]1C 81C 3.883
E B.e8 L &.00] %] 6.00
C 12.59 CE4.8612C 21 269 .09
O [C24.801 12.99 1 £ 37z.ea]
C15.561

PRIMARY ROAOSCr.c.w)

Fl1= 16 90 Fe= g.99
SECONDRRY RORDS

R1= 2,490 R2=C ©6.981

R3= S.ea Rd= &.00
TERTIARY ROADS

N1= @.aa Sl= .48

Nz= o . a8 Se= g. a3

N3= a.an §3= a.4998

Nd= B.oaa S4= G.906

N5= g Bag Sh= @a.88

MODULE DIMEMSIOMS:
AB= 135.84 cO= 136.80
OR=C 2% . 881 BC=L 22.991
ANGLE QC&=C 99 . vaa]
Module ares =L
Circulation area=sL
=L

“ Circulation
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Module name:hsS564

FLOT TYFES:

Plt Width Lenath Number Ares
A LC24 . 903JL15.561] 1 Ir2.e9
Al € @.401C 9.59232C 1L B.064a1
B a.868 €L 9.99] & B.e60
[ 12.%20 C24.902C =1 289, . 08
0O C24.963 12.89 1 £ 372.0321
C15.58]
PRIMARY ROADZC(r.c.wd
Fi= 19.68 Pe= B.89
SECOMBARY ROADS
Ri= 3.94 Rz=C ©6.a6]
R3= & 648 R4= 8.89
TERTIARY [.0RDSs
N1= a.a8 Si= g.080
M2= B.30 Se= B.9u
N3= @.80 §3= g.98
Nd= 8.06 Sq= &, 80
“ NS= 9.60 55= a.88
MODULE DIMEMSIONS:
AB= 13€ .10 Ch= 136 .40
OR=C 28.88d PBC=C 2&.48]
ANGLE QCE=L 96 .8306]
Module area =C 3&v&. 847
Circulation areas=LC 554 497
% Lirculation =L 17.447
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Module name:hns585
PLOT TYPES:

Flt Width Len3ath Hum
A C19 . 8gdCzw. 6Bl 2

Al C @ . ooldC 8.983C 9
B B33 C g.a661 2]
C 16.38 C2v.vBl1C 4
O Cze.w8l 5. .09 1
Cia. val
FRIMARY FEOADZCr.o.w2
Fi= 19.40 Pa=
SECOHDARY ROROS
R1= 3.a3 r2=LC
k3 ¢.a8 Fd=
TEPTIHF: rOADS
Ml= a.ag s1=
N2= ¥.aa Sz=
Ni= é.3a 83=
Nd= 9.34 S4=
M3= a.ag S3=

MODULE DOIMEMSIONS:
AB= vS. 10 Co= 7
DA=C 24.881 BC=C 2
ANGLE 0CB=L 9©.w900]

Module area =C 1
Circulation area=C
% Circulation =L

ber Ares

2ue . 8u
ac 3.8081
4.0

3 2w . 0o

L 2zoe.69]

D
S
[y

.08
.86

. B0
Lan

.99
. Ba

QXD D [
[wY]
[

S .86
4.8301

gon . aal
449 . 1p]
a2.221

(@)
1
5

(4Y
[

v

hodule name: hs35835
FLOT TYFPES:

Flt Width Len3th Number Fres
f LCto.901Cze. @yl ey 260 68
Al € 0.493C a.aa1C ©3LC B.963
e B.w L 6.a61 <} B.9a8
C 18,90 C2a.9a1C 41 208 . 63
0 C28.483 9. Q4 1 L 266 ool
Cia.vnal

PRIMARY ROADSC: .0.w?

Fi= 18.68 Fz= 5.98
SECONOARY RORDS

Rl= 2.06 R2=C G.@61]

R3= &. Ay R4= £.98
TERTIARY RORADS

Ni= a.a9 Si= a.a¢

N2= g.89 S&= &.88

Ma= a.a0 53= 8 .96

Nd= 8.88 Sd4= o.98

NS = A . aag 55= 6.36
MODULE DIMENSIONS:

FB= 75 .84 CO= ¢5.848

oA=C z4 . 981 EBC=C 24.801]

ANGLE OCE=C %6.9461]

Module ares =
Circulation area=C
“ Circulation =L
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Madule riame:hnsSses Module name:hsS585
PLOT TYFES: PLOT TYFES:
Plt Width Lengath Mumber Area Plt Width Len3th Mumber FHAres
A L[Cig. asldC26. 093 2 289 . 84 R Clo aaldCzo. o091 bes 2aa . 3a
Al €L 3,383 o.aa3dC 81C a.av3 Al L 9.893C 9.2303C 93C B.aon]
& #g.98 L & 09] @ 0. .95 E .98 L o.a5] B B.oa
C ig. a3 C20.983C 1a3] 2ea . a9 c 19 .88 C29.H893C 160] 286 . an
0 L£29.e461 9.4 1 L 2zv.86491] D 2. BA) 9. 65 1 € 2z2zpn.euvl
Cil.vold Ci1 .87
PRIMAREY RORDS(r.o.wl PRIMAFY ROADSCr . c.w2
Pl= 19 a9 2= 8.v0 Fi= 19 . 9¢ Pz2= 3,89
SECOMDARY RKORDS SECOMOARY ROROS
Ri= 19 40 Rz=LC v.601 R1= 198 .26 F2=C ©.91a]
R3= 16.948 F4= 10 .60 k3= 1. .88 Rd= 16 .69
TERTIARY ROADS TERTIRRY ROARDS
M1l= v.9g S1= 6.a9 Mi= 0.aa S1= b.ap
Ng= 3.9 5Z= a.a48 He= B, A Sé= .89
3= g ao S3= a.a0 MH3= B .a3 53= %)
Md= 3. 85 S4= 8.99 H4= 9. a5 S54= 3,09
MS= 3 vy SS= e .9a MS= 0. B3 So= @ . e
MODULE OIMEMSIONS: MODULE OIMEMSIQNSL:
AB= 13¢ ug CO= 13¢€.60 A= 13&.9A Cl= 13¢&.88
O0A=C 25 .24083 BC=L 25.491 CA=C 25.48]1 BC=C 25.4B1]
ANGLE OCEB=L 90 9a5] ANGLE 0CB=L 24 .24aB]
Module aresa =L 3499 .96] Module ares =L 3481 a2
Circulation ares=L 739.95] Circulation area=C 7328 9931
% Circulation =L 22.341] % Circulation =L 2z2.%24]
/"
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Module name:raRELL

Module rnawme:knsSev Fl= 16 & Df=  3E AB

RLOT TiPES: : Fé= 8.0 AB= 36.00

Flt Width Len9th Mumber HArea F3= G an EC= 3856

B C16.963026.981 &2 289 . 08 Pi= 5 9B Loz 33'83

A1 € @.861C 9.0931C B3C 3.66] i =T e

B a.06 C 8.683 @ 9,89 e we oo e me -

C 18,90 [28.901C 193 20900 Ehes 30 203 Coss 31.583

D Cz29.981 9.0 1 L 229.08] oo RETES LERE AnEEL
£11.6a7 o= :

) e oo Module area =C 1353 .07
PRéTﬁEYng@ggarég;w; 8 35 Circulation area=C 438.983
SECONDARY FORDS © ~ % Circulation =L 32 @23

Ri= & 88 Rz=L ©.80 ] _PORELL srea _=C_%se.8a1
R3= &.8% Rd4= §.69
TERTIARY FOROS
Ni= &.88 351= 0.@9
Ne= @.a86  SZ2=  B.00
N3= @.@3 £3= ©.80
Md=  9.848 Sd4= ©.69
MS= @A 0BG  S5= 9.90@

MOQULE DIMENSIONMS:
AB= 136 . a9 Cl= 1346.00
QA=C z4.9081 &CL=L 24 .938]
ANGLE QCE=LC 99.1233v]

Modules arsa =L 32¢4.G8]
Circulation aresz=L &43 2847
% Circulation =L 19,731
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Module name: hNSSHS CModuyle name: hsSSOS
FLOT TYFPES: PLOT TYPES:
Plt . Width Lenath Mumber Rrea Plt. Width Lenath Number FAreas
A L[C15. 801019 0n] 1 159 .08 A Ci1S.vel3L1v.986] 1 156 .86
Al C A.381C ©.331C 61C 6.691 A1 C 9.931C ©.963C B1IC a.a31
B a.68 L @.aa] (4] 6,006 B 3.8a L 8.68] 5] 92.en
C 19 .88 C15.903C &3 159. 99 C 19 .54 [15.98][ 23 199 .06
D CiS.pa3 9% @9 1 C 152.801 D £L1S5.06] a8 1 C 15&a.0631
L1a. 647 [lu paJ
PRIMARY RDHDHfr Oy PRIMHF% ROURDS{r. 0. wl
Pi= .89 Pz= 3.9 P1= 9.129 P2= B.60o
SECONDHE? FECRDS ‘SECONDHRY ROADS
R1= 2.40 RZ=C ©.89] : Ri= S.489 RzZz=L @.4961
k3= &.a0 k4= 8.99 ER3s g.060 Ra=  §.00
TERTIARY ROADS TERTIARY ROALS ‘ e
N1l= B, a6 51= Q.99 o NL= B.a6 S1= ©.90
HZ= 8.4 Sc= 6.8 M= G.80 S2= 3.89
N3= a.95 S3= 6.3 N3 8.80 S3= 3. .88
Nd= 9.4906 Sa= 5,49 - Nd= @ .46 Sd= g.94a
NS= a.aa S5= .44 - MS5= B.a36 SS= @ .30
MODULE DIMEMNSIONS: MODULE O IMENSIONS:
AB= 190 . &y CO= 199 .60 AB= 146.606 CO= 18a.90
OA=C 19.881 BLC=L 12.963] OgR=C 192.901 gecC=C 13, 961
ANGLE OCEB=L 98.690] ' , " ANGLE OCB=C 99.9203]
Module area =L 1969 6B1 ~ Module area =C 190%. 461
Circulation area=C 488.451 = = o Circulation area=C 489 667
4 Circulation =C 21.851 . % Lirculation  =C 21.65]
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Module name: poPRkl o ;  Nodulﬂ;namé=PoPRK2
Pl- g.008 OF= 48.49 y i_F’l— 189,86 OF= 108.90
pz 8.49 AB= 43.88 - P2= 19,80 AB= 73.806
P3= & .80 gt= 48.a0 - P3= 10,80 BC= 18@. 88
F4= 2.908 Co= 43.898 MQ;P4= 16 .9@ Co= 7v3.89
Coa= 48.881 Lab= 46.9@] , ' Coa= 9¢.801 Lab= 63.08]
Cbz= a0.981 Cco= 48.60]) g - Cbc= 90.0881 Lco= 63.8063]
Madule area =C 2064.883 © Module area =L 7399.001
Circulation ares 464 .@9] ; - Circulation area=L 1630.83]
% Circulation -[ 22.481 - %4 Circulation = 22.33]
PaPRK1 area ={ 16066.8603 ~POPRKZ area =L 5670.00]
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Module riame:polC0OM]
Pi= 1@. a6 OfF= 10v.90
P2= 19.@06 RE= 59.59
P3= 15.@6 BL= 160 .86
P4= 19, 06 Co= 3539.50

Lca= 90.23G60 [Lab= 47.@67]
Cbc= 26 . @B Lco= 47 .607
Module area =L 5%5p.9281]
Circulation area=LC 1729.080]

% Circulation =L 28.
roCOM1l area =L 4236 .9a1]



