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2. Bhort term effects of the rural access roads.

3. Long term effects of the rural asccess roads.
DISCOUNTED COSTS AND BENEFITS OF THE ROAD INVESTMENT
DEVELCPMENT OF RURAT. INCOME

Appendix I Description of proposed roads.
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Map 1. Siaye District

Map 2. Siaya-Rainfall

Map- 3 Siaya—Socisl Services.
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Map & to © _ Proposed roads and zones of influence.
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EVALUATION OF RURAL ACCESS ROADS TN STIAYA DISTRIGT -

o

TI. INTRODUCTION

This report pertains to the evaslustion of the
first 66 km of rural ecvess roeds in Siasya District,
These roads wexre selected by the District Development
Committee (DDC) as being the Lop priority routes in
terms of much needed access into economically high
potential areas of the district.

In selecting the roads, the DDC complied with
the set guidelinez ensuring local ‘grass-—root!

participation.

The roads proposed for inclusion in the Rural
Access Roads frogramme during 1978/79 have been
found Technically fessible. They are shown below
in order of priority together with other relevant
detalils such as locations, division and zpproximate

lengths.

ROAD NO. | DESCRIFTTION OF ROAD APPROX. ILTH.; DIVISIOH] LOCATIC
]
Melele Sch,.,-Agulu- . —
P
Rengela bridge-Segere
%ﬁg?”a’%go"ﬂom' 12 Boro/ | C/Aleg
2 Ukwala | S/Ugen;
Nyengoma-Tingwangi-
3 Ugands~Mslunga-Bsr - 17 Boro E/Eleg:
Olengo Road
L~
Nyangera-Usire-
A Tiloma 10 Bondo N/Sakw:
5 Ajigo-Lwala-Wagwa 8 Bondo N/Ssxw
-6 Nysmbenge-Saradidi 5 Yals/ 5/Ger
) Bondo N/Sakw
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II. A QUICK IMPRESSION

In order to get a quick impression of the
proposed ten rursl access roads, some indicators
which are useful for comparison are given in the
tables below:

PABLE 1
ROAD LLENGTH| ZOKE OF I N-POPULATIONPOPULATICN | AREA OF  |PCPULATION
KO. KM. | PLUENHCE DENSITY [N ZGNE OF | ZONE OF |PER KM. OF
% (HA) P/KM, TNFLUENCE | INPLUENCE RCAD
1978 1978 HA/KM.

1 14 1875 " 258 4833 134 U6

2 13 1675 251 4204 129 323

3 17 3675 246 9041 216 532

4 10 1450 74 1073 145 107

5 8 1200 248 2976 150 %72

6 5 200 296 2072 140 414
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IIT  ACCESS INDICATCL

The access indicator is o critevion by which the adequacy of tho access
gystem Lo the local residents and Governmenl adwdnistrative officcers is
measured.

Only those social facilities for which road is relcvant are taken into

account. The social scrvice which will be supplied as part of another

service (e.g. tolephone services which is parl of Post Office) have uot

been teken inio account.

Four social service facilities have been selecled. These include:-—-

1. Hospital (H.) !

2. Post Office (P.0.)

3. Divisional Headquarters (D.HQ.) )

k. Health Centre (H.C.) ’ :

The relative impertance of the above stipulated services are determined
by the frequency with vhich they are utilized. The following subjective
freguency ratings are attached to each service facility. The scale is

chosen betwveen 1 to 10, higher rating indicating dmcreasing freguency.

(2) Hospital (low frequency) T -2
(b) Post Office (medium frequency) -5

(¢) Divisional Headquarters (higher frequency) ~-10

(d) Health Centre (medium frequency) . =5
Tpe actusl distance from-a zone of influence to a social service facility.
will be multiplied by the weight attached to Lhat faciliiy. The sum of
the weighted distances gives the total weighted dislance for the zone of

influence and this tolal weighted distance gives the ACCESS-TNDICATOR for
the zone.

Table 2 below shows the calculated access—indicators for each selected

road and within each zone of influence. -

The localion of the various social scrvice facilities is also depicted
on map Ko. 3.
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ACCESS TNDICATQR

TABLE 2,

e

roap |POPULATI=! AVERAGE DISTANCE O WEIGHTED DISTANCE 10 { TOTAL ACOESS [PRIORIM
No. . [oN IN (KM) (KM) WEIGHTED | INDICAOR RATING
* " lzong oF DISTANCE | I & IT
INFLUENCE : I ~
.C. | D.H P. . aC
(my197s | B |P.0. | D.HQ| HC H 0 [D.HQ :
1 4838 10 { 10 | 20 |10 20 | 50 .| 200} so 320 1,548,160 2
2 H204 12 | 12 | 15 {12 24 160 | 150 | €0 294  1,235,976| 3
3 9041 20 | 12 | 25 | 20 10 | eu | 2s0 li0o 450  14,068,450{ 1
4 1073 26 | 12 12 |12 | 48 |60 | 120| 60 288 309,024 6
-5 2976 15 | 10 { 10 {10 30 | 50 {100 50 224 656,624 &
6 2072 20 5 | 16 |16 £0 {80 50 { 80 250 518,000] 5
H=HOSPITAL

D.EQ=DIVISIONAT HEADQUARTERS

HC=HEALTH CENTRE P=PCST OFFICE
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IV.

within each zore of influence,

- 6 -
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POTENTIAL FOR DEVELOPMENT

The ‘potential for development is ai-
related to the agricultural development

The pre:

future land utilization are shown in the

BEST
AVALLABL E

| MZ - MAZZE CB - BEEF CATT.
I CA -~ CASSAVA I — LIVESTGCK
. CT - COTHON 0 - OTHERS (m~
VI, ~ MITLET T — TOTAT
I _ SG - SERGHVM P - TUTURE WI-.
g | PROGRANNL
| T - FUTURE WI:.
: OR RARP Gi..
i .
1Iq_“ TABRLE 3.
:
!
l ROAD NO.1 ROAD NO.2
”I P F P Fl 2| r | P | 7
; ‘ha ha % % ha ha % %
I T IMZ 375 525 20 281 2011 302 | 12t 218
“ l QT o1 169 5 9 - - - -
; ML 19 56 1 36 -1 - -] -
3 .
EH 8G 1 -1 -1 -
;I CA g4l 1671 5| 10| .
CB 187 187 10 10 - - - -
l 0 268 268 41 11| g7t 687 | a1 | 41f:
‘I L 432 1691 23 91 7031 519 | &#2 | 31|:
1875 | 1975 {100 | 100{1675|1675 | 100 | 100} ~.
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o
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20| 21

1 5

4 5

——

9] 39

1 !

6| 30 |
1

| 100



[P R

LR G R N

!

-

M e | e e i an

-. -’ P L .
’ - - -

v

A

-7 -
TABLE 4.
ROAD NO. &4 ROAL NO.5 ROAD NO.s -
P F P B P F P F P ¥ P ¥
ha ha % % ha ha |% % Ha| hs | % %
MZ . 261 406 18 28 180 180 15 15 281 112 4 16
cT 29 ic2 2 7 48 84 LI - - - -
ML - - - - - - - - - - - -
8G - - - - - - - |- -l -1 - -
CA - - - - 72 | 72 |6 |6 -l -1 - -
CB 102 145 7 10 - - - - 84 35 12 5
0 2611 261 18 18 480 480 40 40 336} 336 48 48
L 7971 536 | 55 37 420 | 384 |35 |32 | 252|217 | 36 31
T 1450 1450 100 100 |120C 1200 [100 {1001 700; 700 QOO 100
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V. CONOTRATHTS OH DEVELOCERNT
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L. -TYPES OF CONGTRALETS

The constraints cn agriculitural development” fall inte Lwo calegorics:

(a)

(v)

Nadnval Conslroiids

These conslraints such as soil, rainfall and topography chara-

cberisties cannot be removed by man.

-

Resource Conslraints

Lxamples of these censtrainls are land rcgistrahion, agricliural
credit, agricultural inpuls markebing of preduce, agro-indusiry,
road infrastructure, attitude of pecple towards modernisation
ol agriculturec They can be removed when enough capitel is

available,

2, CONSTRAINTS AS THEY EXTST HOW

- (a)

(b)

-e)

Sotd

The soils are lavgely red-browvn friable clays; sandy lcams end
jn the lower areas near the lalceshore, “black cotton®. EBxcept
for the latter they are relabively easily worked with high
fertility. '

Rainfall

The mean annual rainfall in the Northern fifth of the district
exceeds 1500mm falling awgy to under 750mm in a small area

of the Uyoma peningular.

Nowhere in the district does rainfall exceed evapotranspitation.

Furthermore the distribution of rainfall over the year is nol

ideal and the occurence of a yield reducing period of water
stress is well established. The rainfall distribution is shown

on map_ 2.

Topogranhy - . )
Most cultivated land is at risk of soil erosion which is
encouraged by the prewvalling topegraphy. A process of affore-~

.station to check erosion is, however, being carried out.

H
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Tond Repdstration

As at June 30Lh 1274, a Lolal of 105,300 hectares of the tolal

arca of 253,500 hectares was regisitered in Siaya Districl,

“Apeiculbural hifengion Service

The potential of the Agriculiural Exicnsion Service in lhe district
has not been Tully resdlisal.  Closer supervision and inteusiiied

in-servicec lraining of cxisting stalf and recruitmznt of additiona.

" field is conlemplated. .

Mechanisabion on ihe farms

Farmers are plovghing their lands using ox-ploughs. Obher cctivi-

.lics such as planting, weeding and harvesting are mainly mermal.

Markebing of Produce

The main problem in reachirg the markets is the existing poor

.conditions of the access roads which rendsr the transportalion

of agricultural produce quite difficult especially during the

rainy season.

Road Infrstructore

A)1 the proposed rural access roads will be linked with all

weather classified roads.

#
Attitude of the Peonle

There appears to be a positive attitude on Lhe local populalion
tovards modernization of their agricullural production except
for the lack of agricultursl input. Agriculiural input, can
however, be increased by providing the borrowing facilities for

the - farmers. .

000
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JMBACT OF THE ROATY (%] RUNAT, TRV OPFYRT

Cost estinabes of Lhe seiccled rural access roads have not ycl been
prepared.  Based on past espericnce for similar roads Lhe follouing

.

assumplions have bcon made:-

Cost ﬁcr cilomelre is approximately K&2,000. A breokdovm of Lhis
tobal cost inlo different components will roughly comprisc of the

followring ilems:—

COST COMPONENTS % COsT F/i{?:i ROAD
Vages permaneni staff 8 160
Wages casual labour foree Lo . 800
Tools a2nd equipment 21 540
Sand, Ballast and Cement 6 120l
Construction materisls 7 140
Trensport 10 200
Others 2 4O
Total 100% £2000

- = Wages of the casunal labour force will all be sper in the rural

area adjacent to the selected zccess roads.
— Wages of the permanent staff will be spent within the district

at large. ' ‘ )
- Sond, ballast zre available within the district.
~ Tools, equipment, vehicles for tramsportation will all be

imported and as such have 1ittle bearing on the rural and district

-

economy . .
~ The maintenance expenditure are estimated at K£120/km road. Out
of this amount '"75% is paid to the casual labour force each year.
Table 7 chows a breakdown of the relevent cash component for the

selected access roads.
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TAEBLE 4.
BREAX DOWN OF THE RELEVANT CASH COMEONENT FOR THE SELECTED RCADS

CONSTRUCTIQUMAINTENANCE| CONSTRUC- CASUAL MATNTENANCE

BOAD . - PERMANENT
go COSTS E/YEAR TION WAGES! 1,poUR WAGES MAN-DAYS STAFF WAGES
. £. &. MAN~-DAYS £. CONSTRUCTION

. g, 1

- -

1 ;28,000 1680 11200 33040 1260 3640 2240 =

1
2 24,000 1440 9600 28320 1080 %120 1920

34,000 1 2040 13600 40120 1530 B120 2720 '

4 20,000 1200 8000 23600 900 2600 1800
5 16,000 960 6400 18880 720 2080 1280
6 10,000 600 4000 11800 450 1.300 800
TOTAL 132000 | 7920 52800 155760 5940 - 1710 10560

Ak A i bt b 3L kit o s Sk L by et i+ A e A e
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'SHGI.?,'[‘ TR TEPECTS OF THE RURAL ACCHSE NOALS

The opening of Llhe raral access rouds will inccease Lhe mebility of
1he divisional officers =uch as the agriculiural, ducalion and

health officers. Tt will provide Lhem wilhov-all —wealhor mobilily
+0 the arcaes, whizh wvill enable them to cavry cul lheir dulies morc
effectively. ~

a

LONG TTERI EFVECTS 0N THE RURAL ACCESS RCADS

The leng term effecls stem from the development of the agricultural

‘potential wilhin the zones of influonce. Wilh the opening of ihe

roads, improved seeds, fertilizers, improved tools and field exte-
nsion officers will get easy access to the areas thus increasing the

output.

1

The potential for the expansion of cash crops within ithe zones of

influence is shown in table 5.

The gross margin for the production of maize, cotton, cassava, millet,

“sorghum have been oblained from the table shown in appendix IT.

The present vslus of the agricultural procuclion is calculated over
20 years period between 1979 and 1935 It is assumed that the prices

i
will remain constant.

The development of the agficultural potential will lake 10 years. Tt
is assumed that the potential will develop equally during the 10 yvears.
The value of the subsistence crops has not been taken into account

in the economic analysis,

a
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" VII. bISGOUNTED COSTS AND BENEFITS OF THE PROFCSED

© INVESTMENTS

The road corigstruction has meny impacts on rural
economy snd welfare. Many of these impacts cannot

(yet) be meassured let slone gquantified in monetary

terms. For this reason, the present monetary
evalustion cliteria fox rurel sccess roed invest-
ments can be considered as an art rather *tThan =
scientific approach.

Since it is rather unreslistic to calculate
the internal rate of return of each road in view of

- the very short lengths involved, the internal rate

of return for the whole package of roads has been
ceglculated. The cost of road construction and
maeintenance and the benefits of agricultural

1 development are discounted to the bese year 1979.

The project gestsation period has been assumed as
20 years (upto and including 1998.)

The totsl costs shadow prices for the construction
of the roads are:- ’

66x2000x0.83 = K£.,109560 to be spent wholly in

The yearly maintenance costs are in shadow
prices:-—

S

66x80%x0.61 = K&£.3221 annually starting in 1980.

The total increment in agricultursl production

to be discounted ile£.70090. Therefore the yearly

increment to be discounted in the first 10 yesrs 1is

K£.7009. From 1988 onwsrds the full benefit of K&£.
170090 will be gained snnuslly. In Table 8 are in-
. dicated the discounted costs and benefits for four

discounting rates. Also given is the benefit/cost
r .
ratio. S I

e
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The IRR for the whole package of roads is 30%.

In the basis of analysis, the calculated in-

ternal rate ¢f return is over two times the opportunity
cost of cepital and as such the investmenv is
beneficial to undertake.

TABLE 8.

DISCOUNTING RATE | 14 20 30 35
(%)
COST 131323 125647 120553 | 119017
BENEPITS 208064 200668 120527 | 98387
B/G RATIO 2.29 1.60 1 0.83




POTENTIAL FOR CASH CROP EXTENSION

TABLE 5.
ROAD MATZE OCTTON MITLET OASSAVA CATOIE TOTAL
1 150 75 37 - - 262
2 101 - - 83 - 184
37 147 - 37 - 221
. 1 145 73 - - 43 263
5 - 36 - - 36
S} 84 - - -49 35
) TOTAL 517 331 37 <120 -5 999

- 4T

¢ A
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TABLE 6

EXISTING AND FUTURE CASH CROP AREAS.

EXISTING CASH CRCT AREA UNDER

ROAD FUTURE CASH CROF AREAS

NUMBER

: BEEF - BEET

MAIZE |COTTON | MILLET | CASSAVA o prrnl MAIZE |COTTON | MILLET |CASSATA CATTLE

1 375 o4 19 - 187 525 169 26 - 187

2 201 - - 84 - 302 - - 167 -

3 735 37 - 147 - 772 184 - 184 -

4 261 29 - - 102 | 406 102 - - | 145

5 180 48 - 72 - 180 8 - 72 -

6 28 - - - 84 | 112 - - - 35

) TCTAL | 1780 | 208 19 303 373 12297 539 56 423 | 38y

- 9T ~
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- TABLE 7 3 ,
. . m-- - ——— -—
EXISTING AND FUTURE GROSS MARGINE:“-—
ROAD EXISTING GROSS MARGINS(XS.) FUTURE GROSS MARGIN(KE.) POTAT,
NUMBER INCREME-
MAIZE| COTTON | MILLET | CASSAVA | BEEF TOTAL! MAIZE) COTTON | MILLET | CASSAVA | BEEF | TOTAT D (re
CATTIE CATTLE L siie
1 11363{ 5320 509 - 1533 { 18725| 27615] 16917 2229 - 1954 148725 | 30000
2 6090 - 2209 - 8299] 15835 - - 5127 - }21012 | 12713
5 22271 | 2094 - 3866 - 28231 40607 | 18418 - 5649 - leueyy | 364473
4 7908 | 1leul - - 836 | 10385 21356 | 10210 - - 1522 |33088 | 22703
.5 5454 | 2717 - 1894 - 10c651 948 | 8408 - 2210 - {20086 | 10021
6 848 - - - 689 1537 | 5801 - - - 368 | 8259 | avop
TOTAL 5393% 11773 509 7969 3059 |77244 | 120822| 53954 2229 12986 | 4064 [194055|116813

\)
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VIIT. DEVELOPMENT OF RURAL INCOME

Given the development of the agricultursl
potential and growth of the populstion within the
gones of influence oi the roasds, the rural cash
income per capital can be cslculatbed.

The income per capital has been calculgted for
the year 1585 when the agricultural potential is
assumed to be fully developed. For the purpose of
this submission it is sssumed that the gross margin
of the agricultural output is equal to the ircome
of the farmers.

The population growth rate over the perioed 1979
to 1989 is assumed to be 4%. The results are shown
in Table 9.

Given the conétant prices for agricultural
products the income per capites will diminish after
the year 1989 at & rate equal to the population
growth rate. In addition more land will be needed
for the cultivation of subsistence crops at the
expense of the area under cash crops.

TARLE 9. ;
RURAL PER CAPITA INCOME 1998, ;
- 5SS 1 > i ] NCOME PER
ROALD GEOSS WMARGIN TOPULATION IN ZORE INCCME
NO. AGRICULTURAL OF INFLUENCE CAEITA IN
PRODUCTION XK&. 1959 1889
1979
(1989)
1 48725 4878 2161 6.8
2 . 21012 4204 622% 3.4
3 64674 9041 13383 4.8
4 33088 1073 1588 20.8
5 .20086 2976 4405 4.6
6 6259 . 2072 3067 2.
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APPENDIX T

DESCRIPTION OF THE RCADS

1. MALELE SCHOOL-AGALU SCHOOL-NYADET~RANGALs: BRIDGE. (3)

This road follows an existing track except for the
portion between Agalu and Wysdhi where no track exists,
It crosses streams at vericus points where culverts
will be required, The alignment is parsllel to Wuroyas
River (tributary of River Nzoia). The soil all along -
is red coffee with wvarying contents of murram and sand.

! 2. SIMENYA-YOGO-HONO-NDERE. (5)

The road follows an existing tracﬁ and crosses fouf
small streams which will require culverts. The soil is
as for road No.l. It Jjoins all weather classified
roads at both ends.

3. NYANGOMA—TING?ANGI—UPANDA—MALUNGA T0 JOIN BAR-CLENGO
" ROAD (6) i :
The alignﬁént runs parallel to River Yala. It

crosses several stresams which will reguire culverts.

4. NYANGERA-USIRE-ULOMA. (7)

Nyangerz is on the all weather road C501 to the
West of Usire hills. The road follows an existing track
from‘Nyangera and runs parsllel to river Yala in the
North. The soil is red coffee with varying amounts
of murram. The road crosses two streams which will
necessitate use of culverts. The area nesar Nyangera is
swanpy and may have to be slightly resligned.

5. AJIGO-LWALA-HAFWA. (8)
The road follows an existing track sll the way. |,

It does not cross any streams and will not need culverts

except at occassional gullies.

gt
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6. NYAMBENGE-SARADIDI.(10)

The trsck the rosd follows is totally impassable
during wet weather. )

* A1l these roads Join to 2ll westher classified
roads.
* The numbers in brackets indicate the priority

given by the DDC.

From the DDC l1list, the following rosds were

omitted in the first phase evaluation.

ROAD NG. DESCRTPTION OF ROAD COMMENT

(bpC LIST) - T

1 Fbusonga~3idok Too close to existing
classified road.

2 Géngu—Apate—Osoro Sch. The road is divided
by classified roads
into segments too
short to be included.

4 Mulsha-~Urim-Cbambo Too close %o an

Dem-Bar Olengo existing classified
o
- road.
9 Ajigo-Ambom Road Too close to an

Vicinity mors No. 5 to 9 depict the location

existing road.

.

of the proposed roads. It is worthwhile to stress
that road Neo. & is situasted in an area where the
Integrated Agricultural Development Programme will
be implemented.
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GROSES MARGINS

APFENDIX IT

FUTURE WITH
PRODUCT FUTURE RARP RARP:+
WITHCOUT TADP REMARKS

MAIZE 30.3 52.6 74.9 A
CASBAVA 26.3 30.7 35.0 c
COTTON 56.6 100.6 143.6 A
MITLET 26.8 39.8 52.7 c
CATTLE

BREF 8.2 10.5 12.8 B

A=District Farm management guidelines

BSOURCE:

M.0.A. 1877.
B=Commercial Farming Project M.O.A. 1976.

C=M.0.A. 1977 {(Unpublished.)

*




e e & i et bt
Fa v “

- O LI

f\ [Ourtels .

"1 T T/ Vo, 4

3NN PP TR

SCALE /2230 800

Y
pl

4 o
~

~ m~ ety
o "'r\ \.l 4

¢
~1 : A y :
P . f
! . 7y ¥

( Y T N L 4 I PRI ’
'y . ir "ﬁ ‘II\ Ak r\‘ -t .—i) :._' ::__j_

T \"'.\ ~ . : A,_ I N Res

N . A \r\ )
A S g | ‘- “ el i 3

. mh ! 1
i
f“\ }u‘.

Fo T e b }.._ .

Chantre

L% |

A' - o
Ao~ [l
l‘i‘\'s i fl\:\"

- ’lan‘llul.\,;:\ ~rd

ZA—3~~,¢ oN

LIt

i wtiy

el A .:-nomr;'c.}"} ]
H ~ O; un ATt r.:, r-““ ¥ i,_'
" A ’ W 5.4' = Tehn T -
VA P
s - g
[ '
. Al e
= L
gL i
iy , L
Ly ’h—" s oy )

) - .-.r\ /‘ \E‘:ln\.ﬁ /.—'.. o 3 ; i

.pl,*u it A\ \"‘\ Iy Oa ( it~ ;

r\-:évom-) \r’{ 3 3 r‘ :’ﬂh oo s ",‘:'4" :-.’}:-"“‘. R

, Ak IS ) - -

A ,y .J.Q,.\ e e S “.‘Iu'.'.,-m:ra ~ /’ by %:,
~ s s, EHIWEN - ~ -

T e YT AT~ L _ 7 .

o= A3y SR P 4 b . 3

Qlﬁ, n“"‘")'\h';’r:g '“y'II; N ;:/ - Nd'.'.‘g".wf\‘n TR $

p '-'—- - Hdon o ~ <

"‘""l—;\.?g,?, ('l"‘la'w.r,x /H‘c:'_\ [ ~ - S i

\ i n a2y b Maghay by At S A .\\.,...;\r.;-_ i t

/ ub ,\__("0..1L.n Al TR PR SOTEATEN AN o T :

T . - - IR ~ 3 <

4 - - i M 2A A jal ¥

‘1553.&-:.1 I! . ~ 0 \‘_;-”ipﬁ R ~ e ‘f‘/“:’ Y 'h"}’i" A Jae PN . !\\ y %

~ hf\ . /r"-gc,"_';... "y |."-_"‘5'l‘,_‘,.\n - r:\ //h ; ' - _./_,_,m \..-.—.-.., £, { AP . ]i

A A x e ~ -\m -~ Uk

i r\E y“."llo'.ra. 'hﬂéﬁ . N ;

Sehe__efutioma L Ri"l"b""\ q o 3%

~ ’;’l"n;",f[’o T FANELA z sy

,//"- , e 7\ -~ - I"\\n ) ;
n::n‘; A P -y N Srh ~ J’;—_—::- a }\‘

ol 7

e

+ =

3 13

£ 3
4 i

L— oy i

' . = 7 7 IO S .

TYTR) Ny ~N ST~ l ~ ! D See 1 Ttk : ]

[ { o> !5.‘4‘ \ “: g‘ )}/ T ’I/ ‘.'l '\ Kosuedpe ,_‘nf Bardg -‘y; f n‘-‘-'-_;‘ . ‘l’l..nl ,oan E.‘
\ &-J ..____,\’fsj.a. (\n.mm? \\ T ‘J Ln } .:& .».n.?:z\,l_‘\ . “:ﬂ H N,.m,:,,,,“ et F ‘ {f

. Y ) P ey, v ~ R VLIt J e Lhop e

\\R J-d-\ A \-‘é'—““\\l "(/f v 'N,\-P"/"Uf f randl \\ g lw;:?\'"'" e o &\!nf’ "“'“' - SIF" lrct:‘ e r"":\'."- e

sone ) . . . AR 5 A
X* o S~ \ . Crnrc ! \ . ,/ A "f[“- . ha """‘ - ?:
u ‘g“ - . I / Cinach . i Jey Ak f\"‘m_,‘ WA Bunvad i
e 1] . lSch. [ / 2 Xapb . .A W / A el

N T FUnaE ,( ; . b ol Prres ™ Jm-\ A a — Ve snred L
Doy Y = L WA S Nuamrmvn - { (IR SN I o ) e i~ R PP BS 3
> . .

|-




r‘\-\--ulu - .

i Sli R,

g “‘““"'-r-arw»«u.......

L Tl
i e [een——
TEp— L gy ebn
e . d e ._ —
. R e e L . . m--“"
A ) .- . X . ) s , ) .
. . . . . K
+ . A
" oy by A AW " ’ * . - -
e T Ly gy et s . I
L Wi ) | Ngeenl R ~ - Do
ORI - me‘e,\";_Mﬁ,-;:‘:—‘v.»h Y st SRV i s . M
. [ az/ H Ty Mapenga Pyl D \‘{ ™A i Mg S A% ] avpee
S i Stk ERIT I s O MmN e L A iy e '
. Sandapi, " - i s P AN 1582 Agen TP A TN RIS -n-, R T Y S L
. Camnsir et - 6- y U"F A4ty Spess SRS L "”‘\.:3’ &2 o i\*w\,‘u. R R T AT
“" . ,a“"-——-l:;—-h — 'n L] Telis i
asengi Pe nge | . Kar‘lmu { " 1 Ty .-1'-1....\;,&"‘}' . w2 "\""" | '\‘! i PG ;e
. wgengi Py Khregt Rt Ny ““r\:a ths ¥ 3" =~ ‘ef., Nl '*;n ary i tn ¢ L
) . . o ..f-.,.-.u ; ~y <ath~ s
— . . | ¥elaotha P /"'f ""““-..r K ‘?\ .:»’\nﬂn...furm - I
i P B Tslund, . figmo, / A h S !
A% 5 A . BTN U(&nga_:\.iégzs ; Gy "
AF) Aok i~ . ~ Iy / W % et DA TR ;
\ dskent . . = o . 5\ A o
“ a 1 ) AN EJ"P . ) b "“‘;..,\__ T
e / ol fge &~ N o/ \ e AN
.. RN 5"-5-{'1:-,~r A m oy ) N {
//‘ - Ao :.n ,.. fir \ Toh 4 Cairy 3 Uw"'\:,”m' ‘\’ I
R ok Sifa 3 ™ e e skrnte
- v Bhed !\r'::d ) ' )r-__;. -:1_ | i M o IO ,,.....’.‘-":»'M.:;:;.\““' Y
E SN A N - B
. Chausu Pr.. +, Sa "~ S ~ {_ 5 e j\:,ﬁ‘;;a.\ =T \
.y \\\‘. N et T 'agl h’-rnh\ " N4 —\F!v.n,-, e
7 e x».m‘-:',:.‘; P T e T A Al & ;‘(.lo,,..;-\rn.; . (a’
- i Y e ! AT WAz o ~ Barhoer wee 1 Ay
Rk A WS T WD O 1 oke ,-. \ pri Jverd N
5 n.s:'-\ o m/-}-wﬂs uma "V"“ " , ! Jan A
F _/‘\ ,4" / l‘ h;;.‘\ da N
.t r] ) - ‘
- ’ M.qu.g A :\ '{.'le"": J’S: 5"'"’ (:1' \-:’ 4\ [sev \- et ALy
o RERUAL EA SRR .
gl 1-:«..;..3_4_' AT Y I ! O li‘ T Miuty
e . R Hergat %, { Gtﬂl\lm‘ro: 1’.n:-|‘n.u-.ci “"""-....5
. & . r "'I.
i, e e il S Nl
d enzo 7 h ,
.t .- ~ N Southby BT iy \{\ il Katarduco Misor Pr,
4 ' 1 Istonnd el | noi - o AL :
!‘ . . b L ’“‘-Ka;\. 2 ~ ',’ .q.‘\-)/yﬁ';"'h i I“h" Faah e B . ‘:.
R F . ) Lon o AL e i : Hamons
f . B f e ety » ~ T aant .J Kn‘vur‘h - Yeems Vamin o
r 4 ‘dw B 1
9 s \ " o Rayame . -L’l Neapnfy * o Hin ALY Oy botund
B e Lot .’J?“:' L L deend [Pt B !”lhnrhe Mg X ' - f .
-f: ‘ ' - B g Tt I ‘C' g,
: i n s 1 ¢
; . \ y .";l-'hu,.\ J } " "'\ H!-.'M:.: Fn‘a Begs :
i a v b . -1 an v N .
H . X . \“,m wda W wc’)l‘_/m ln\.\\cm......"‘,; W rg » ) e
_}; A s Tutu &2 . ;f P \\ 3 Sche Wtnd - — . N
B s \ S ,"\ ~ l : )\'V.'ml.w: R | A AN -
f, . K i i";fm‘ - -‘falmn:;r.[-,‘c -J\ar;..r ] ) ] ‘h.u.-‘ R el im '
: - . grn i Ld”‘w <n/,‘ "Sm S:i-i'.\ M”"IJ'j l / *‘L“(T e ._'; o & e @8 Ram 2 T
i : - . N Lot .‘:%‘wm'f" T /:m. L. ‘7‘"’” % -] -
r . A " =
. . bl 4 e > ! ) /"/
i , ' . Ay, ! v %’ ]
. 0 V N
. r + /" . .
. (. ° .o, /",“
. L :?
Bridee hi
= g ridge Mmdv : Mogort
- . A AT - e ¢ m--ur-p hhnds
Utug! Huma P,
- . P oy
‘ Wajee * P 1
: . Hadnn 1 Seng 5
K lng i ® shwvomy Fasnl Sitct a
* Kaswangas VR A 4 Micura I
e Koswonga Pt . SE7% fole o Hognneabe |Hicunds ) T
%3 - Keaf v gtetel qun‘g‘a H . e -
. IR Lumonda Pt Kiogare ™ Sl AS '(';'n" SEIVi SRR e b Sttnel ¢ L é{_‘p' g . e
o o emand g H Istand Uyema ’ -l
\_}Q . 1" Nl'nmmir 'dlﬂﬂ;‘m‘ l'jl r."','-\l\"bl..:_'l “‘. roma 1, ' . \ L' o
SN o Cumba -t =t = Shops Hia P . .
. ' i * feyefwarl ' &:rm.umy..—. s lat N MUsjta . 2 . L]
’ -y p;':?!"‘ Faqiit " Lamosn “':W{‘fl sht rlmrjn . f#"""”"’w ' ’ * Hymr
Y . A e L , ) . .
o~ AT o1)it Beos = i Mt L, vihamita , a2 Sk g
! Frssng a . v Sukury . A =
‘ - s i i, i | lsiund e AL
\
TSN -
: P~




r\.:;'.' ”~
A {
~ . ) NN . 1 o ‘f‘ A I'I-E T

SR L
~e ~ . . , . . o

7~ &AL::: /_.' ,2::0 ooo v .12,;" L
S At _ tr:

= SIAYA D/J‘R/fv‘

.

\f\

LS

gen® Busofiga
fal

f,.-—» ==

4'\

~

~

A )” ¢ p
(el -~ __,',;: en
™ il i~ f L AVEH A ~ -“__ Py
f‘_-_\%____’_p 5 e rg"")-\J ~ . ,-'1/_?’:‘ ~ - ko ok,
b f'\v I I I " \‘r(\n.u, -
4 ml‘\ s ] nl'(./',: PR L L /, A VAN
- r'\\mi‘ u.vc:rr P e N \\\ SRS e o /,--ch :
—~ h-..-". ~— n‘ \ ,-\/ NS "\S A ,\ = \
9——_}\: DA 7 \\ Timre e _‘rl -7 2o
. e v---n-..:*ur:) - <
el - T - s
L ) 4 ) ' i T A
: An (/"'F" i nr"‘-m ’U""’P ( A AT h\ﬂ L
Al
= . gt ﬁl"\
-'}"h : S?c;fal\n w P AUmah TR “ Do
-l Mg R
: T WLl RN ~ " oA \Fehs
Schey ot T e Limbar "\5 ’,\ A \ /:.f-w PR
(oW A ) 31 e oy -~ A

i iy
nyoR ’ et /e
S WA TI e WA
-1 N A ’ " v
_1 ~ J r,\ﬂfvﬁg\. W Us::‘t‘,uw‘; o ,,;\ ol Reso
N o Ve WK Gt i
T Bulungo A A T e {f
{ ‘r\g “ » s nl‘-.f\H’_w"
YUoa ~ I‘\r“bn r'Ol‘.ngo / AN AT AT AR n
. - [ . A
Iy Vi “ / b n-‘ i’ P I b F e et
.h’,...\ a\""y"‘i'} pig ~ —-\\ o 1oy A oy .mrﬂ.m!; ‘14 N ; ",..f._'.’_:ﬁ-'_‘\ i
-~ e H el A
s S \ r 3 .—’, _— Y >mm f",l i O ¥ Ky § Dk '1;: LA R
.l(—--.__ Y f‘(/ . 5.V‘|-uuyumf-' oy \ f " i L T 5J\> r\//‘ ‘!‘ o , ~ t "
5 \t ’f '. . S ’l{ R - J Y <IN \.(n Pl | S.:r.:-'-n.:\
~ ® L o) 2. £ ~Eh ,/'| e
\\ R nrs'? / Othseh " " o~ i . ;
¢ fnD g i ! T ridh, ""‘--l'-. . K i ‘\' W "-' .l g ader
. .. . L N ’
AL .—c-.(_ coia Nyvachande o ../"f}./.)_ e £% . -E"‘_... ,J'. _.-.-\./...-.f\. L RS~ :’-—.‘“.:.{:IJ-- N e I. ..r...-".': %_.n.,- .:\.3"

-
e




Y
.

r D\!l\"‘
N

iy R
A D e e S . S

P %
‘ S — L% I3 . T t " Y TR L --»r s ey . " FXLN LF datam N ~
) AT Vs ‘-..._('_"9’ '}-x..—-\( Ul\n; -l-f'\ /_,\., ,r'}' Cmv’.\ LAY \‘M“ Marte o .,/ \,‘3\91 Tt j/k:*--r?::l -0
a [ N fesn N pgzes ) o = \ \j / “:‘s\_‘ /‘\:{ - ’\ . ‘ ; } L ‘,w,....c w_ N :éi’;'nv}-;’" 1 A
- * f b -_,“’.-"‘{: St Uo“.u. ! U\r,fc ATl .‘ ! g ~ "‘ﬁ’_ /,;“,‘ " m'- Vs
- Sanda P SRRl Uriv - O h 3 ’\ P Leng dh
Carp fLsenge Ve, Kaoim 1™ Q_\lx [ T — i Sap WS
b4 - Mt . l v e dhn . o 3
Wusengi Pr Kok ¢ N e e T3 1 ¥ i
. PRI L ~ Wiwnie A9 pe;
. . Varfeirnsbar al N P T e \ "
r7 Triead A i ol Tinidneds
g Lot Umagazgres  AY foa ~oe . --—C- v \ ot -
T nC 4 ~ ! nf"\l.nl tr tSleue F2 Ty | Ut | llﬁj\ﬁ
Sngoinbe ' (o h"n { [ ) ~oy PN r /1 Ttige A . on/
hltmd ; ‘l e \ A Al \ Y
- L -~
. . }‘.__lf [ y Ve !". ’E.\rLcm :.. v-u ¢ l!,‘.-r}. e \\ P
Leafeny ‘e . e ~ -t " L----." wlring el
St N " \ S b i\ Lo R,
\agets himd' Sefu . PR 4:\ H \u.h‘l-.w “ 3 ’ ;N
. Aot s = ' '\ o A ' F) !
- e L ] ] el forn o ttunin
ST Cnauzu Py, N A fn NG o o el
. = r D 0 - \\ ,\ LMY Rpgdims W
NSRS ---—-./ £
. P N N i R ‘....
’ . ’f':‘} "‘\ ’
: Af 7 ol nsneengo o g
- - O L~ £ Mg N ]
; . . eI e ’/l" 3 ¢ < ol i A L ¥
TN _.)‘C. Sl S ‘ia_,,o : . Hme
’ n(j\ e Zr'\ ' Ny, I,’ Zddi ATUR IS T I
t /”Al.\‘“‘l'n L, /
K Iy B . ARG ht _§ o 3 l"‘:’\ “'_. ‘ -;.a-u "
ey v i . ~ frts il o
% Pehun f/ { . = n L-»:‘,’.;‘"— .;-:._:\ e o :v]: 5 ,
r ™ . ] \h Mydot D__,-‘.‘:‘ ,_} : . H J
| ‘.-'"”' Wan Y. ] LI , i‘. . fatand
. < ,'\'.-'rr H e
C . Needs b R bnd LT N '
" ¢ dathend Ku-;»-m .~
' - L ash R ,:LL Jedoend :
, C TR AFTT [oc o K\) -l:m ~ \f\ \ na % : . )
- - ~Tom / v . tbeh, ar P = P AN D . . . R
L2 e % Kepanw L \“‘n"’,"' e ,_i _,|m,a\,, LAY (v;r.) \‘”” ' %‘ E ‘
':, Nehd  f Blaod . ™ r\ £-n" N .-\\\ < \, R . \
;14 ' . . Isiund © N i pene | ~ "‘)*"“"f" , 3 \ “Fnda F( sl Beas . i
L4 “t . - 4, Yoo AR, e Ratota
HT ! . 4 T -0 """"':"";, Pup Ll Te 1’\\\ O -, i . ;.,v‘ﬂ,:,
£ I B . f L VN Sy P I\ e "R S
4 u b ! ’ Vi ™, | i ) _,J\‘-y.mr-:nr‘ ' v
', . . | // ‘,/ \ s -./ \1_'____ '
iy . . T . ,u.l.cnp_':.--‘f h-’:;f,“d'
e n b - 7 \--...-—'- Loy
€. LF . . Fitusted . . i |- _.’-. -y S~ J} ¥
s ' ‘ ' g e ( *\‘\ ln.?’-l'
[ A f . E - . Tyl
ki | . gt ) dE
"'." . ’ Adssaes
] . . . . .
¥ /
.1 i . /
1y P . - .
. . : . - -~ E .
i - ’ ' Mogaer / R
E- Bridse Irlonds nmoa— 4 Aandt - v ;). ,"r . rora filon,
— ey ey " S T RTINS e 1k A '
+ = . Kpmdlar O (CH] t' . . / Hura Pt
:-: f Jehind ',-,' U.u-_-l - ., 1 ‘&‘ o
»~l . . .
™ - reie A o Ran /
: . 2 el 4 .
L S aama “"""‘r ‘ hhnd i e
' . . Way o Liigm Fossid Sies . ,S.fl:_"{; : I’M :
. K b . . .
. . -(m-l,_p.,u ' Ty o ’(,n . x Wamtenbe [Mucunda / TR . '
- Kaiwonye F1, ;.’-m‘...,- =Ny :fo'li?:‘; e St .o d o
- - Mizgere ™ RLAINGEINE VD pWreel oy % hlund Uyuma Pt, & .ot
?_D, - Lumende Pt, ot an -n;.,g;i‘q;m M, ‘ .. .
- ely e i L
E #H
) . hm'""‘;ﬂ "“"“‘?\ ” Za0 u\\\ !:l‘ula Pt i
m . ’ . Gvnubn- = " " et o '
SN e ]’ thon APt . .
. - ":;3‘("" to. " : g, hianh rsuna s },-,};::'"
T — At L N Foasd ~, it .
-~ o 'l o:/.- .‘s: 4 n-\""‘?“‘ Beav ' \"‘?“:-—"x: s . .
. s . I . .
R o P ",‘n L , :\\. LT o Iy ‘ﬂw&’"'" Wnl;;!rl P LW e R sk e |


































