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The maps’ origin

In August 2017, University of Pretoria (UP) students of the Bachelor in Science Honours
(BScHons) in Geoinformatics had the opportunity to participate in a two-week block course in
thematic cartography (student workload: 15 credits, i.e. 150 notional hours). The offer meant
a special opportunity for students to learn theoretical details and to gain hands-on training.
By asking every student to come up with their own map depictions, we aimed at raising interest
in thematic map making for revealing geographic patterns, as well as at demonstrating the
creativity involved in map making.

The students had to elaborate two thematic maps based on the same but individually
assigned statistical data: a black-and-white map following cartographic principles and rules,
and a coloured map deploying infographics design elements. The objective was for students
to present two contrasting maps for printing on an A4 sheet, considering the typical
characteristics of the respective visualization medium. The statistical data covered socio-
economic variables from the 2011 Census for the 17 district municipalities of the four most
northern provinces of South Africa (North West, Gauteng, Limpopo, Mpumalanga). The
seven participants opted for seven different map topics. Both maps had to be accompanied
by appropriate text as an integral part of the map product and overall layout. All maps were
created and designed using vector graphics software.

Due to the limited time period spent by the lecturer in South Africa, further guidance in skilful
thematic map making was provided to the students by correcting and polishing their final map
versions. The revised maps acted as final feedback and learning opportunity.

Purpose of the map collection

For each of the seven topics, four maps are now available: a black-and-white and a coloured
student version, as well as an enhanced version of each, revised by a well-trained
cartographer.

The collection of 28 maps offers a unique teaching aid to make students understand the
power of thematic maps to reveal geographic patterns and relations. By discussing the
maps, they can also be used indirectly to teach students how to create convincing maps. In
particular, the effects of the chosen cartographic representation method can be demonstrated
and that diversity of visualization options matters when telling a story with a map. Moreover,
by juxtaposing the student versions with those corrected by cartographically experienced map
makers, the impacts of correctly applied cartographic principles can be revealed. Therefore,
the map collection can also serve as a teaching tool for conveying potential misinterpretations
by map readers as a consequence of flaws in the map making process.

With the recently experienced increased recognition or even popularity of thematic mapping,
this set of maps can help to draw students’ attention to complex maps by getting them intrigued
about a map’s ability to make hidden information visible and about maps as visual means for
telling a story. In this context, attractive design helps.

Note that the accompanying text on the revised maps was generally corrected only for obvious
mistakes. Further and more detailed information on the teaching approach and the maps are
provided in two scientific papers.
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Maps on socio-economic topics in Northern South Africa

1) on the topic, Communication Access:

- The Status of Communication Access in Northern South Africa in 2011

(black-and-white more traditional map, student version).............ccccoeveeeiiiiiiiiiieeee e

- The Status of Communication Access in Northern South Africa in 2011

(black-and-white more traditional map, enhanced and corrected version) ......................

- The Age of the Cell Phone in Northern South Africa

(coloured infographics-style map, student Version)..........cccccocooeoiooiiiiees

- The Age of the Cell Phone in Northern South Africa

(coloured infographics-style map, enhanced and corrected version)..............ccccvvvvvvnnnnn.

2) on the topic, Highest Education Level:

- Highest Educational Level in the Northern Municipalities of South Africa 2011

(black-and-white more traditional map, student version)............ccccccoeeiiiiiiiiiiiiiiees

- Highest Educational Level in the Northern Municipalities of South Africa 2011

(black-and-white more traditional map, enhanced and corrected version) ......................

- Climbing the Education Ladder. Highest Educational Level Reported in the Northern

Municipalities of South Africa 2011 (coloured infographics-style map, student version)....

- Climbing the Education Ladder. Highest Educational Level Reported in the Northern
Municipalities of South Africa 2011 (coloured infographics-style map,

enhanced and COrrected VEIrSION) .........ooiiiiiiiiiiiieiieee e

3) on the topic, Languages:

- Native Languages in the Northern Municipalities of South Africa

(black-and-white more traditional map, student Version)............cccccccevuvvieniiiiniiiiiniiiiiinnnns

- Native Languages in the Northern Municipalities of South Africa

(black-and-white more traditional map, enhanced and corrected version) ......................

- The Spread of Languages of the Limpopo Province across Northern South Africa

(coloured infographics-style map, student version)...........ccccccooveiiiiiiiiiie e

- The Spread of Languages of the Limpopo Province across Northern South Africa

(coloured infographics-style map, enhanced and corrected version)..............ccccvvvvvvvnnnns



4) on the topic, Water Source:

- Main Sources of Water in the Water-Scarce Region of Northern South Africa
(black-and-white more traditional map, student version).............cccccvvevveviviieiieiiriinieeiinnennd 18

- Main Sources of Water in the Water-Scarce Region of Northern South Africa
(black-and-white more traditional map, enhanced and corrected version) ...................... .

- Water: A Source of Life. Use of the Regional Water Scheme and Other Major
Water Sources in the Northern Municipalities of South Africa
(coloured infographics-style map, student Version)............cccccoiiiiiiiiiininiieeeee e 20

- Water: A Source of Life. Use of the Regional Water Scheme and Other Major
Water Sources in the Northern Municipalities of South Africa
(coloured infographics-style map, enhanced and corrected version)..............cccveeeeeeennnne

- Population Groups in the Northern Provinces of South Africa
(black-and-white more traditional map, student version)...........cooocviieeiiiiiiiiiiiiiieeeee el 22

- Population Groups in the Northern Provinces of South Africa
(black-and-white more traditional map, enhanced and corrected version) ....................... .

- Population Groups in the Limpopo, North West, Gauteng and Mpumalanga Provinces
(coloured infographics-style map, student VErsion)............ccccccuuvivuiviiiiiiiieiiiiiiiiieeiensiennanns 24

- Population Groups in the Limpopo, North West, Gauteng and Mpumalanga Provinces
(coloured infographics-style map, enhanced and corrected version)............cccccceeeeceunnnnnn.

6) on the topic, Cooking Fuel:

- Cooking Fuel Use in the Northern Provinces of South Africa in 2011
(black-and-white more traditional map, student version)...........cccccoeeeiiiiiiiiiiciicecccd 26

- Cooking Fuel Use in the Northern Provinces of South Africa in 2011
(black-and-white more traditional map, enhanced and corrected version) ............cccc........ .

- Main Fuel Used for Cooking in the Northern Provinces of South Africa
(coloured infographics-style map, student version)...........cccccoovoiiiiiiiiee e 28

- Main Fuel Used for Cooking in the Northern Provinces of South Africa
(coloured infographics-style map, enhanced and corrected version)............ccccceeeeecnnnnnne.

7) on the topic, Refuse Removal:

- Refuse Disposal Methods in the Northern Municipalities of South Africa
(black-and-white more traditional map, student version)...........cccccoeeiiiiiiiiiiiiiiceiccca 30

- Refuse Disposal Methods in the Northern Municipalities of South Africa
(black-and-white more traditional map, enhanced and corrected version) .............c.......... .

- Refuse Disposal in Northern South Africa
(coloured infographics-style map, student Version).............coccuveiiiiiiic i 32

- Refuse Disposal in Northern South Africa
(coloured infographics-style map, enhanced and corrected version).............ccccceeeccvnnnnnne.
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Climbing the
education
ladder

(Averages)

Higher education = 4 %

Secondary level = 48 %

Primary level = 27%

No schooling = 8 %
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Education level per
district municipality
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Climbing the
Education
Ladder

Highest Educational
Level Reported in the
Northern Municipalities
of South Africa 2011

Higher education:
3.62%

Secondary School:
48.42%

f_CU c
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S & Primary School: Primary School
5 & 27.35%
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o ¢ :

> 9 No Schooling:

< -~ 7.74%

Percent of Individuals at
Educational Level

55.01-60.41%
48.01 - 55.00%
38.01 - 48.00% No Schooling
31.01 - 38.00%
25.01 - 31.00%
14.01 - 25.00%
11.01 - 14.00%

6.01-11.00%

331- 6.00%

1.43- 330%
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Prepared by Tshegofatso Mogotsi /
Edited by S. Adams and G. Schaab
Data Source: Stats SA based on Census 2011




. Jousip e u eBenbue oy
jousip e u ebenbue ey %S 10 [ buniesds jo aidosd jo sbeusoied

‘panlasal syybul |y "Ly YINnos sonsiels 01L0Z ® WybuAdon 082 0L 0 %z-) [ Dereads o aWoad o sbeanieg %55l O %G'1-0 [ P Ao a )
EZAOD EsSlelS@oul sl — - %e-z [ %015 B %e-L 0
:ModdngBZ'ACH ESSIEIS MMM :abed gap) (BOLYY YINog sonsiels % v-¢@ % S-04 [l % Gee O
's9|1joid ANUNWIWO) |L0Z SNSUsD/eoLLY YINos SolislielS :80Inog ejeq % Sy B %09 [l %0L-5'S [l

%G1-0L W

JO wnipow e se snje)s 119y}
o1dsop sagen3ue| dA1}RU Y0
O} JOAO QOUBUIWIOP JARY JOU
Op sueeyLIJY pue ysisuy ey
100} o3 Ino jurod sonsneIs 010
ot yey st 1ed Sunsalojul Sy Y3H1O0 nInzisi VSOHXISI ... .
‘SuBRYLIJY pue ysiSug y1oq ST

-91doad u31a10j
Aq BOLIJY JINOS O} Paonposnul

o o ebejusois, eads Jo adoad o obe; /.G L~
. Bupeads Jo ejdoad Jo ab YR Bupjead doad jo abejus: %S 1-0 Buniesds jo sjdoad jo sbejusoiad
%G°0-0 ] pjeads 4o ajdoad jo abejusoiad %G L-0 [[]Bupesds jo sidoad jo ebewoniag O

%G1-G" %E-G'L %€-5'L O
BOLJV JO s)red 1o7)o awos SuIsn [[1IS SUONMITISUL JO MIJ RS ot %5e M
woy aIe SI9T10 PUe By € 1M SUTUIBS] JO SUOT)NITISUT % 5¢ B % 015 Il %015 M

%G1-01 W
%05

%02-0 [

YINog ur pajeurSLIo sagensue] 18 U9AD UONBOIUNTIIOD v m %08 Wl

Io130 9y} Jo dwog ‘sofengug| JO WNIpow oY) Sk
[BIOLJO SB PILJISSE[O J0U pasn Suraq Apuaimno st ystSug

aIe 1nq eOLYY [inog ur uoyods -o8en3ue| suo uey) s10W
oIe YoTym soFensue] Iot10 yeads 03 9[qe 3uraq odoad

91 SIS ], "aAISn[ouOdUr JouU 1SOW 31 SUIYNSSI SUOSBAI
ol S3[NSal 3y} OS BOLYY [INOS SNOLIBA 10} AIJUNOD JY) punoie

JO 910yM 3Y} I9A09 JOU S0P oAow 0) 9913 a1e o[doad ‘eorryy mn_.mmmn__ﬂn_:wa_g%z_ VNVMS13S OHlOs3S
©IEp INO JBY) 910U 0 Jueiioduwr ynos ur adeosspue] [eoniod \mmwmmm. o sy 046-0 [oumeoct st S, %510 [semenct oo,
ST1] "BOLIY inog jnoysnory) Y} JO YIYS Y} YIM 661 %SVEOm K= “esiH
wﬁﬁﬁﬁohgw Ale mowmﬁwqﬁ umOQ JOAIMOH .Qomwo I WQDHD@@ \Wmmwm”“ %SL-6 @ ,xv_m:.m ™

1SOW ‘S)OINSIP /] SI9A0D ATUO oy Jo uonduwoxa Yym uIsto %S Il %615l %61-01 W

oIy ejep o) Aq pajesrput

SV ‘Judwkojdwd 10J yoIeas

ul B3JR UBQIN SIY) 0) SBAIR

[eanu oy} woiy daow d[doad pue
BOLIJY JINOS JO qNY JIOUOIT

Jo ooed 1oyy ur Aq udyods Ajuo
QIoM BOLIFY INOS UI Sagengue|

o) JO JSOW BOLIY JINOS
Ul SUOISUIWIP [BILIO)SIY 0} dn(]
‘N[NZIS] pue BSOUXIS] ‘BPUSATIYS],

o} SI SIY} “Osneddq Aurew sl ‘eUBMS]OS ‘B3UOS] ‘TZemS ILYMS3S SNVYVYMINAY HSITON3
Suainen ay) punole UOHNQLISIP ‘O7j0sag ‘1padog 3aqapuIs] oo A ST
oY) 10J uoseal [, (Sudnen)) “USI[SUH ‘Suee gy \\Mw”m % H..ﬁ”m wig
JOLASIP U_[nINY3I] pue “mDWﬁSmﬁmﬁ [eIO1}JO Mo 016 [ sumac SRt o o o\“ 5Ll Buieod 1o riosd 0 obmo g o\u_u\oow.rﬁwm_, “ Bupieads Jo sidosd jo eBEiUROIRY
ouems], Jo A1) ‘Simqgsouueyof UQAQ[Q Sey BOLY (IO %s20L M %sezl %0502 W

%0.

%0% %G8

Jo A1) ayp punoae
pue urdno jo ade[d 1oy} punoe
uayods Apjueurwop e

sogen3ue[ oy JO Isowr
sdew a3 £q pajedrpur s
“UONBIIUNUILIOD

IPOSE[YOIA YBUI[ISOY A

BILIY Yinog
ul uonnqrisi(q dsengue|

VONOSLIX

VAN3AIHSL

1d3d3S



"SI9Ug1a10]
Aq ur ygnolq 10 ‘Anunod
A} UIYIIM uneursrio IByie
919y pajuasaid 9soy) puoAaq
BOIJY nog ur uayods
OS[e ale sagengue] BYIO

"urguo Jo aoed 1y}
puoAaq no peaids aAeY S9
-gengue[ 9AneU 9y} JO JSOW
@IV YINOS Ul sanifedor
-UNU UI3JUIASS SULIDA0D 195
-BJEP ST} AQ PaILdIpUI SY

JuawAordud Jo ydIeas
ur eale ueqin SIYy) O} Seale
[eint 3y} wolj aaow aydoad
pue ‘edLjy yInos jo qny
JTWIOU0D3 9y} SI T 3snedaq
ATurewr ST uonnqLusip SIyl
10J UOSEe3lI Y], ‘Suanes) ut
[[e DLOSIPp [Ua[NINIPIY 9y}
pue suemysJ, jo AiDH ‘8inq
-SaUURYO( JO AJ1D) 9y} UM
os[e Inqg ‘urdLio Jo se[d 1Y)
punoie usyods Apueurwop
aIe saogengue| 9yl JO Isoul
‘sdew atp) Aq payedrpur sy

"UOTIEJTUNIUIOD JO WNIPIUI
Urew e Se Snyels Iy idsap
‘sagengue| aAneu I3YI0 Iy}
I9A0 IDURUTUIOP 9ARY 10U OP
SueeRYLJy pue ysisuq ey
3[qealou ST ] "SURBYLJY pue
ystsug poq Suisn suonmnsur
MIJ B [IM ‘Gurures] jo suon
-MTISUT 1B U9Ad ‘UOnedIuNntl
-UI0D JO WINIPIUI UTRW JTJ) SB
pasn Apuaxmd st ysijguyg

‘9gengue[ auo uey)
arow yeads o) ardoad 1sowr
gur[qeus ‘suoseal SNOLIBA
10} AUNOD 3} PUNOIL IAOW
0} 931 olowl 31xMm 9doad
‘eduyy pnog ur adedspuef
Teant[od ay Jo JFIYS A YPIM
‘66T 150d ‘19AIMOH ‘U013l
guanen) 3y Jo uondadxa 3y}
UM ‘urgrio Jo adeyd IRy3 ur
uayods ATUo a19Mm sagengue|
3 JO Jsowl ‘BOLJY INOS
Ul SUOISUSWIIP [BJLIOISIY O)
ang ‘nnZIS] pue esoyXIs]
‘9[9QapPNIS] ‘BUBMSIaS ‘OU}
-0S9S ‘MeMGIS  ‘sueeyLJY
YsiSuy ‘eSUOSITY BPUSAIYSL,
‘Ipadag :segengue| [eYJO
USAJ[ SBY BOLIJY UINOS

BOLIJY INOS JO sanIfedidtuniy
WISYLION 93Ul Ul sagengue] aANIBN

%050 - 00°0
%0S'T - 15°0
%00°€ - 19T
%00°Z - 10°€
%00°ST - 10°L
%00°€C - T0°ST
%00°S€E - T0'EC
%00°0S - 10°SE
%00°0Z - 10°1S
%0058 - T0°02

BRRRERATUL

(%) srenpiaIpuy
£q uayodg agenZueT aAneN

S3[1joId AIUnwwon) 10 SnsuaD
EDLIJY INOS SONSNE]S :9DIN0S el
qeeyds "0 pue SWepY 'S Aq paipy
/ TPISEUOIA YeurRsoy Aq paredsid

L1 ru
o0y  00C 0S

m W N"TNZISI

A TA9HANISI W w VNVMSLAS

LLVMSIS W _ SNV VM4V
VONOSLIX m VANHAIHS.L

M WW W H4H.LO
W W VSOHXISI
W W OH.LOSHS
W W HSI'TONA
m n IddddS



's9|1joid ANUNWIWO) | 0Z SNSUSD/EdlY UINoS SOIShelS :82Inog ejed

"pantasal SIYBU (| "eoUy YINOS SONsNEIS 0402 © yBuAdoD)

“Aep o[3urs £39A9 31 90BIqUID
01 £7 9/ pue £nunoo
9SI2AIP £394 © 5TE 28
JeUp 108§ o Jo pnoxd am
ERPII Y (ANOG SB I9AIMOY
Buraaddey st s Aym
s§os¥ez-sT]) Jo suo aq JyJrur
UDTYM SN[ U S0USISPFIP
© ST SJSU) S8 BOLFY YINOG
By foeaoomsy saye s7eak (7
Bl veyp crowlst yorym snsueo
1 10Z woy ST ¥fPp~s1y) usow
I -squueyp weyy 1padoag
Burseads oydos
SeY 11 INq SqUIAY A URYIY
Keme yey st Smqsoungéo[
30 &) - (@TRO
MesQYUQIJ FeJ oTe el sSunp
SREWSEOTIEYD SUTES
37BYS JOUPO U5%Y
ore ey sSUT e} EIPT=H]
Sumorpenuod st siyT) 1pedag
Sursfeads s[doad jo junowre
SS9[ SEBY YDA IOTRSI(]
9qUISYA ST 3] O} JOOP XU
1431 I9A2/001] PIIBUIIO
o8enZuey s a5oym seare
313 Jo suo ST PR [padag
syyeads 30msiq urooude))
ur a1doad 3sopy ajdurexa
30,] "SE3FE 950U} PUNOTE
Burpeazds aq 03 woess jou op
Lo “syotmsy( SupmoqySau
PpUNOTE 21BUISO

soenguef asatp

ySnote 1ey ST 1S933IUT

JO s13eUM Ssond

:poddng :abed gap\ :eouyy Yinos sonsiels|

EEE EME P vonosLix
_H_D D CIC][ wanaansL

N | | BGEEES

oV
o oowoo%@ 101381 Jod abenbueg)
ay) Bupjeads ajdoad 10 ‘ON

o% (% E

VONOSLIX
‘VANFAIHS.L
‘Taadd

£330n0d

30 spa49] y3ry sey ododurry
e} POILITPUT YDTYM SNSUS))
o £q paaroddns osre

ST ST, "SOAI] FIOU} 91394

01 a1doad yo5 ssprumzoddo
Luews oAy J0U

ododwr jo puon & smoys
Os[e P ToLder Susinen)
o1 pUmOIE ARUEUTIIOP
uosjods aze safenSue] samp
SUL "8Iy [pnog 103 qny
STUIOW023 Ue Suraq 11 JO
asnedaq 2outa0xd Fusynen)
PUE SUISIIO I SAEY

Lot o35y M ST JBY 9SNBIA]
souraozd ododwry Uy pasn

Apueurmropesd ore saSenduey

99U ], B0y YANOG
moygnony peards aaey

saZengue] asatp orydesd
OFu] 313 4q PaRedPUL SY
*(eSuosIr pUe BPURAIYS],
‘rpadag) souraosd smp Ut
SISO IO 2AeY soSendue]
[P1OBJ0 913 JO 33 I,

‘dews s Ut RIOU

parenars oouraosd

st ododuuy

IQASVTHOW @
avnormasos 2 C L

OdOdINI'T WOYA
SHOVIIONV



S91joId Ayrunwuio)) TTOg SNSUa)
BOLIJY INOS SOMSTIRIG :90IN0S BIR(]

eSuosiry . PPUIATYST, _H_ 1padag .

agengue]

00¥ @ 0007 O 000°0T [J 00005 [] ooo‘0sz | |
s19yeads Jo _qunN

INFTOHINMA

DUYNASINNVHOI

wy 00T 05 0 40 ALD

HLINNAM ¥d

VINHTON
THIAON VYVON

VIVONVIN

INHZNVTHH

ANOHMOHMAS
HALVAIID

qopyOg " pup
swopy 'S Aq panpa
/ 1P3sD]YOIN Ypuljasoy Ag

DYIGIILYM

‘sagengue[ aAneU SII JO

uonnqrisip oy Aq pajedtpur ‘edLyy
(IN0OS JO SUOIZal SNOLIBA 9y} guouwe
SIDOUIIRJJIP [BIMI[ND JURDYIUSIS [[1S dIe
319} ‘AUNO0D 3SIBAIP 113y} Jo pnoid are
SUBDLYJY UINOS S[IYM "SIngsauueyor
Jo LD By Ur Uer) JOMISIP AQUIdYA
gurioqudeu 9y ur smeyeads Iamaj

INVdON

ILVdINON
ISLOINODES HILNY ¥4d

sey “omsip wodtde) 3y ur guneu
-18110 ‘9gengue| 1padag oyl ‘ordurexs
104 "S1IISIp Surioqysau umo I3y}
unpm Aiaeay se peaxds jou aAey
sagenguey asay ‘@ourAold Susmen)
3yl 0} urdLo Jo ISP IRY)
woij peaids [[e aAey eZuosiry
pue epULAIYS], ‘Tpadag a[Iym

‘A119A0d JO STaA9] Y3y
sey] uorga1 ododwr
U} Jeq) pajestpur
oYM ‘Snsua))
110Z aW 4q
panoddns st
SIY.L, ‘uorgail
ododwriT ay)
ur sanmumuioddo
M3J 3le ™)
1ey) Sunsagans ‘senrumuroddo d1ouodd
I0j gunjoo] uorgar ododwr 9yl woy
91doad Jo jusursAow SajedIpUl FUIINE)
ur sagenguey 3say) JO 9sn AABIH BILYY
[INOS JO qny OIWOou0dd Y} ‘ddul
-A01d uainen) 9y} ur pasn AJIAeaY OS[e
ale sagengue[ 9say) ‘uordar ododwry
3 SIpIsag ‘BILJY IN0S Inoysnoiyl
peaids aaey sagengdue[ asayl ‘dew
9y} Aq pajedipur Sy ‘BEUOSITY pue ep
-UdATYST, ‘Tpadag :9duraoid sty ur areu
-13110 Anunod 9y} ur sagengue| [eII1JjO
U9AS[@ 9Y} JO 32IY] 'BOLJY INOS
uylou ur aduraroid e st ododwr

BOLIJY JINOS WISYLION SSOIJB 3DUTAOI]
ododuwirT ay Jo sagenguerT Jo peaidg Iy,



"JN0J0d

JayJep e yum pIa||y st ynuybnop
1$9||eWS 9y} 9JUdY ‘MO| SI $92IN0S
191em Unoj Jayjo jo asn bBupjew
spjoyasnoy jo uonJiodoid ay3 ‘ybiy
S| dWaYds Jajem |[euoibal Jo 3sn
bupew spjoysasnoy uoplodoid ayl
219ym ‘9’| sa1lobled 92IN0S USjem
OM) WOJJ SISIXD JeY} UOIIR[D1I10D dAI}
-ebau e 935 01 buiysaiayul aunb si 3
‘Alddns jo axinos

siyr buizin spjoysasnoy a2yl jo
%69°9G INOJE YIM J}eM JO 32IN0S
ulew e se dWYdS Jd}eM [edo|/|e
-uoibai uo saljai AjIneay puey Jayjo
9y} uo ddulN0Id Budinen ‘32inos
191em ulew JIdY)} se  s9joyaloq
JO 95N SeW 9S56°67 INOge ‘adul
-A0Id 3S9/\\-Y1ON 9Y3 ul spjoyasnoy
9y1 jo Awofew ay) ‘puey Jsyjo
9y} uQ “19Aly ododwi] 03 uone|ai
ul aJe sadulnoid 953y} Jey3 Aywixoad
9Y} 0} aNp SI SIYL 'S92INOS JS}em
959y} JO asn bupjew ebuejewndpy
ul Sp|oyasnoy 3y} Jo 9%ySLZ pue
ododwi ul spjoyasnoy Jo %S0'+9
yum Ajddns iazem jueubels Jo/pue
s|jood /sbulids/siaAl/swep uo sal|al
Al1ofew ebuejewndy pue ododwi
‘vSs1e1s Aq pajuasald s92Inos Jsjem
9AL 9Y} WOJ4 'SMOJ||0} Se S| 9dulroid
Ag 921nos J91em dnnesedwod vy

1ybnunop
93 JO SUOIDLS

3|41 49}N0 3Y} JO
Jemoc snipes ay3 Jey st

Aq pajuasaiday CIRIERENE]]
€9-85 cL-¢ ]
9|0yal0 1Opus,
o -vo . loyaiog pUSA 6
€8-1L ¢
§5-8C Sl

16-¥8 - 18Y10 weqg

96 -6

SPIOYasNOYQOL = Ty WL

¥/.-9S

(3o13s9p Jad 94) 92IN0OS J23eM [RUOIHAI
woJj pede s32IN0S J93em INo4

131e/) [euoibai Jo asn  (IIsIQ 13d) suoipiodoid
s9dA} Ja1em Ino4

Buryew o, pjoyasnoH

00C 0
L I

€DV yinos
$213013e1S AQ | LOZ SNSUSD :924N0S eleq
ngnsie| eyseobey :Ag

"B}V YINOS Sd13s1iels ay3 Aqg
papJodai se A|ddns jo s331n0os Jsy3o
[|B JO INO %/ €28 03 dn Sxew Ydiym
uol|[lw 7| J9A0 3q 01 pamodal
2Jom AJunod sy} jo suolbas uid
-Y1IOU 3Y3 Ul SSWYIS I191eM [ed0|/|e
-uoibal sy} Jo asn bupew spjoy
-9snoy 2y} Jo Ayuofew ayy ‘L 10T U]

'$$9201
uoljezijeyAal sy} Jo 1ed se sieyy
131\ JO JUSWIIRdSQ BY) 03 }S9J93Ul
jealb Jo ud3q sey suoibas IsdY3
ul Alddns Js3em JO $32in0S JO SDI}
-S1181S 1Ua44ND 3y} Uo suoie|ndads
‘suoibas ulayuou ayy ulyum Apejn
-d1ued ‘A13unod ayi ul A11DJeds 191em
uo syodas juadal ayy buimojjo4

21|qnday aY3 ul J93em JO 92INnos Al
-ewd e se sswayds Ja1em |euolbal
JO 9duepodwl sy} pabpsimousde
sey (O@vs) Awunwwod jusw
-dojaAs@g uediyy uISYINos sy ‘Ai
-unod ay3 uj A|ddns Ja3em Jo s334n0S
9y} buipesbdn jo ped sy usrem bui
- ulIp 9jes 0} ssad0e Jnoyum djdoad
J0 uoipodoid sy3 buiajey jo [eoo
1UaWdo|9ASQ WNIUUR||IN Y3 193W
0} J9plJo ul spafoid Addns ia1em
ol spuey jo suol|iq bunsaaul
Aq eduyy yinos ul sswuwesboud
A|ddns JEINY ENAEY 0}
Asuinol e uo payleqwsa sey (YWMA)
Slleyy J91ep\ JO Juswieds( |

"e21JV YINOS JO suoibay paulelis Jofejp a3 Ul YOOI 924n0S J191ep\



"92IN0S J9jem siy}
Buizin spjoyssnoy ayy jo
%88'€6 INOCGe yum Isjem
JO 92INOS UIBW B Se Sawayds
Jajem |edo| Jo |euoibas uo
Ajneay sal@s ‘puey Jayio
9y} Uo ‘@duinold businen
9yl ‘Alddns Jsiem Jivyy jo
%170z dn aew yaiym ‘siop
-UDA J3}eM pue s3|j0yaioq
9z||13n Ajineay pesisul 1S9\
UYHON 8y} ul spjoyssnoH

19y ododwi ay3 jo
Awixoud ay3 03 anp A
sI ebuejewndpy pue od
-odwiq ur Jaem Jo saipoq
Jo asn ybiy syl usiem
Jo saipoq uo Ajp1 spjoy
-asnoy Jo %799 ‘ebue)
-ewnd Ul “(Jo1em jueu
-beys pue sjood ‘sbuuds
'S19Al ‘swep  Buipnpul)
J9)em  Jo salpoq WOy
S9Wod  siyl JO . %8ITL
INoqy  'S92IN0S  JBY30
WOl J9}eM JO  9%EIEE
Buimelp ‘sa2inos anizeuls)je
JO 9sn 1salneay ay} ew
soouinoid  ododwim ayy
Ul SP|OYasnoH sawayds
layem |20 JO |euolbal
3y} O} UORIPPE Ul S32INOS
1a1em aanjeulslje uo AjpJ Al
-neay sanijedniunw Auejy

'%€C L Aq pazi|nn aie
's9|oyaloq ‘921nos Jajem 1sabue| 1xau ay] (VS
S1E1S) BOLY YInosS sdNsiiels ayy Agq paplodal

se ‘uoibaJ 8y} Ul S32INOS J1BM ||B JO %/€°Z8 Ul Spjoyasnoy Jo Jaquinu 3y} ‘TT0Z Ul

dn sayew ydiym ‘uoljjiw GT'9 Inoge ag 0}
pajiodal sem awayds Jajem |ed0| Jo |euoibal
9y} Jo asn bBupjew eduyy Yinos ulayriou

BILJY YINOS S213013e1S AQ TTOZ SNSUa) :924nos eleq
qeeyds o pue swepy 'S Aq payp3
/ eyseobey ngnsieln :Ag

wx o0l 09

o

%075 -887 ()
%059 - 125 ()
%02L-159 @
%058 -12. @
%026 - 158 @
%856 - 126 @)
95 dWaYdS Ja1eA) [euoibay pjoyasnoH

%0TL-9Z [ | SPIOYasNOY JO %Z0 5 AW T

%0TZ-T20 | | o o0ose  YTOS
1BY10 JOpUsA %0V - T'TZ D %Iz %00°ST
Sjousiog 191/ %05 - Tve [ @ @
1oy 9oepns %YL - T'SS .

adA] Aq asn 4918\ |RUOIDAY-UON P|OYaSNOH  dsn J21eA\ [euoibay-UoN pPjoyasnoH

"ssa204d
uolezijeyAal ay} jo ed
Se slieyy J91eAA JO JusW
-pedsa@ 9yl 0} 1saisiul
1ealb jo uasq sey suoibal
9sayl ul Addns isjem
JO S32JNOS JO SDIISIIe}S
JUSJ4iNd 8y} UO Ssuonle]
-n2ads ‘suoibaJ uiayiiou
ay3 ul Apejnoiped ‘Aiaunod
9y} ul AlDJeds Jsjem uo
syodai Jusdas buimol|o

l|qnday
9U} Ul J3lem JO 92INnos
Krewud e se sawayds
Joyem |euoibas jo aduey
-1odwi ay) pabpsjmousde
sey (O@vs) Anunwwo)
JuawdojaAag ueduy uld
-yinos ay3 ‘Auaunod ayy ul
Aiddns Jsjem jo sa21nos
oyl buipesbdn jo 1ed
Sy U91em Bupjuup 94es 0}
ssadoe noyum ajdoad jo
uoipiodoud ayy buinjey jo
|[eoo 1swdojpasg wniu
-U3||INl @Y} 393W 0} Japlo
ur syafoid Addns iajem
ojul spuey Jo suolj|iq bul
-1saAul Ag eoujy Yyinos ul
sowuwesboid Aiddns isrem
asi|e1nal 03 Asuunol e uo
parequia sey (VAQ) SIEY
191/ JO uswipedaq sy

BDLIJYY YINOS UIBYLION JO UOIDaY 924edS-191eAA SU3 Ul JS1BAA JO S92INOS UIBIA



w002 00l 0 suo)bay
I 4 UIRYON Y}

1 J)BM JO 224NOS

JRWG B S 22NO0S

1332 [BuoiHY

L] BYO-
B IOpUSA-
[l
L

sweq-

w
?

s3joyaiog-
:ouj sedA]

19 JNO4
Jo uojodoid

1417 40 ID¥NOS V ‘¥ALYM




BOLIJY YINOS $213s13elS Ag TTOZ SNSUdD :@24n0S eje(
geeyds ‘o pue swepy ‘S Ag payp3 / eyseobey ngnsie|n Ag

w3 00¢

%099 - T'CS
%0°CS - 8'8Y
asn awayds

191ep\ |euoibay
Jo abejuadiad

%C 05

P 210 N

191\ 90B4INS

$924N0S 193\
|euoibay-uopN

%0'0€

%0°ST
=" ; as Ja1e\
/O o [euoibay-uoN
\____J %7y Jo abejuadiad

eJLIJY YINos Jo saiijedidiuniy UIBYLION Yl Ul S924Nn0S
191ep\ Jole| 1910 pue awayds Ja1ep) [euoibay ayl Jo asn

3411 40 3104dNOS V -d311VM




% 2Ul0 pg

% SWUM[]

% UelPUI

% Um‘_zo_OOE

% ¢ = Ww | a1aym

dnoug uone|ndod yoe|g-uoN
M/ww € ‘% g = yjwuw | ]

QN {11111

% LL-%GL
% 18- % 8L
% €6 - % 88

% 001 - % ¥6 i

wy 00 002 0

[
% dnoug uoneindod yoe|g

INSNSNSNSGYIE

TT0¢
SNSUa) U0 paseq VS

s1e1S Ag 224n0S eleq

e3uet sjeuoln Ag

Y3iay [eyo}
Ul WwQg 01 Junowe 0}

Jeq yoea dupjew dnoJs
uoneindod yoes Jo
saJwijiw Ul ydiay

3yl sh dAI3 01 05 Yim
paljdajnw  usyi Q0T
AQ papIAIp us¥e)l Sem
93ejusdJad e 1013SIp
yoea uj dew ay3 ulyym
paluasalsdas Ajuadoud
9Q 031 adejlusdlad ayy
JO4 "10ISIP yoes ul
93ejuadJad ay3 sn 3ul
-AI8 snyl dnoud uone
-ndod yoe|g-uou ay3
J0 2101 3y) Ag papiAip
uayy sem dnod3 uon
-eindod yoes jo a3e
-JusoJad ayy pue dn
pawwns aJam sdnoJ3
uonendod oe|g-uou
9Y1 IS|IYM "BlI0ID4d Ul

1s9mo| 01 ododw ul
1s9y3ly woJy Aaud jo
Sapeys ul pajuasatdal
12143SIp Yyoea ul S| 243y}
dnoJ3 uonendod
32€|q 3Y1 4O yonw moy
Jo 93ejuadJad e sn 3ul
-AI3 sSny3 10143SIp 1ey)
ulyum dnosd uoneln
-dod ay1 jo Jaquwnu
[e303 9Y1 Ag 31 SuipiAlp
“10143S1p Yoea uj uopeln
-dod yoe|q Jo Jaqwinu
|e10} 9y} UO paseq pa
-le|nojed  sem  dnoJg
uoneindod oe|q syl
Joj dew ay3 u| pajuas
-24daJ 93ejusduad sy

JoYl0  pue  SSUYM
‘Uelsy/uelpul ‘spaJnoj
-0)  Sapnpul  1eyl

dnoJd uopendod ayy
JO }SOW JOJ SIUNOIDE
VS S3eis 0} 3ujplodde
uone|ndod oe|q ayl
‘AJJUNOd Byl  UIyIM
AlsISAlp 3yl audsaq
OAJI9S9Y dwen amyIp
-B|A Pd|[BD SOAJIISI
swesd 1593319 ay1 jo
SUO Sey 31S9M UJON
9Yl ‘M34 e Ing dweu
0} SUlW puowelp ueu
-linD 9yl pue ssuiw

pjog Jno jo Asoisiy
‘sjuswinuow  Jayadl
-JOOA pue playiede
93Ul SABY SM 3Jaym
0}9MOS Se Yyons so
-oe|d apnjoul soulaosd
dusainen vyl AJo}y
-SIY SaluNnod ayy Jo
[99) e 133 01 3unlIsIA
YMOM  24n3donJisedul
|[e21401SIy  Auew  pue
3uiping uolun ayi se
yons s3uipjing 1usw
-uJan03 ayy 03 swoy
SI auemys] Jo A1 syl
"9sipesed 1sunol e
dupjew  Asunod  ayy
ul suejes 1saq ay3 sey
$90ulA0J4d BSayl "edld
-V Yinos syj ul aoul
-AnoJd pajeindod jsow
pue 1s3jlews ayy 3ul
-3¢ 9ouinold 3usineo
3y3y 3uipnpul AJaunod
9yl Jo ued uiayuou
93Ul Ul palenys saoul
-A0Jd 1SaWiem 3yl Jo
# UO sSNJ20} aMm 3)dLuJe
SIYyl ‘uoleu moquied
ay3 asedyd ayy aouay
moquied 3yl 31| S4no|
-0 pue s3|3ue Auew
sey eyl suo s AJoy
-SIYy - SBeolly  yinog

sdnoin uonendog



%LgWWy %0 ‘_w;po

%L
% SUYM
o\om§ uelisy 10 uelpuj
%S 2JN0|O0
w001 0s 0 %9 P 199
| I

uone|ndod yoe|g-uoN

N\

NN\N\\N

eo1JY Y1nogS JO S9DUIAOIH UJaylIoN 3yl ul sdnodg) uoile|ndogd

%9'8L - ¥'SL
%8'/8-L'8L
%L'16-67/8 [
%6'56-2'16 [
%986 -096 ]

uone|ndod yoe|g

\\\N\N\\\N\

ANNANNNNN\N

‘'sdnoib uon
-ejndod Jayjo se ||om
se ‘ueisy pue ueipuj
‘painojod ‘auym Aq
PaMO]|[04 VS S1elS O}
buipiodde dnoib uon
-ejndod 1sabie| ay3 10y
syjunodde uonendod
Pe|q 3LY3 ‘edlyy yinos ul
Kusian1p ayy audsaQ

L LOZ SNSU3D uo paseq
VS S1e1§ :924Nn0S e1eq

geeyds o pue
swepy 'S Aq paup3
/ ebueq ajeuop Ag

CYVEREN]
awen amyIpe pajed
‘sonI9saJ dweb 1sabbi1q
9yl JO BuUO Ssey odul
-noid 31S9M YHON 3y L

M3} e Inq
sweu 0] ‘sulw puow
-e|p ueul|ind ay3 pue
sauiw pjob |ed1o3sIy
‘Sjuswinuow Jayail
-J00\ pue piayliedy
9yl puy nok yoiym
ul ‘01@MoS se yons

sooe|d sapn|dul adul
-noud businen ayj

‘K103s1y s,A11
-unod 3y} Jo |99} e 196
0} BunlSIA YoM ain}
-dnJisesul  |edLIoIsIy
Auew pue ‘buipjing
uolun Ayl se yans
‘sbuip|ing JuswuIaA0b
Auew puy M nok
‘suemys] jo AuD ayy
u| "asipesed 3s1iNO} e
way3 bupjew ‘A13unod
91 Ul suejes 1s3q sy}
aney saduinoid 9say |

"BDUJY YINOS Ul duinoid

paje|ndod jsow pue
1s9||ews ay1 ‘@dujroid
buaineo) ay1 buipnjpul
‘Alunod ayy jo ed
uJldypou 3y ul pajen
-11s sadulnoid 1sauiem
9Y3} JO INOJ UO S3SND0}
o|311e syl uolieN
moquiey ayj, aseayd
9yl aduay ‘moquiel sy
1| 'SIN0JOD pUR SMIIA
Auew sey 1eyi auo S|
K103s1Y S22y Yinos



K

"

¥ WY «««« ««««

/e
evsgik

Ik

o\omN-o\oo* @
% 05 - % 9¢

%GL-% 1S ()
xoor-gﬁo

1013S8Ip Jad
sdnoub uonejndod oe|g-uon 40 9% |ejoL

%y ¥ §* g
%y ®
% .

sdnoub uonejndod 3oe|g-uoN Jo % |elol

ebue ajeuoj Ag

% ueisy/uelpuj

% 49U30 —9% Painojo)
% SNUM
% 8L> % S. * «
% 88 > % 8.
% €6 > %88
% €6 <=
1ou3sIp Jad

dnoub uonendod yoe|g Jo 9, |e10L

dnoub uone|ndod yoe|g-uoN % N_‘K g

uone|ndod xoe|g % 88 ‘
sdnous) uonendod ay} Jo 9, |e1oL

ebuejewndpy pue Buajnes ‘ysapy yoN‘ododwi jo sd No.l9 CO_“_.N_SQOn_



lu3|NYINx3 bangsauueyor yo A1 000°L* 000'5% 00005 000005 |
O

suemysy jo fyy ¥ ¥T ¥¥Y «*« At A2 A «««««««s«« a1doad jo JlaquinN
PYHY Y ”
Buaqipas puey 159\
Hiy YYy iy Yy
* L) «« L] m

Snsua) 110¢
VS S1e1S woly eleq
geeyds ‘o pue
swepy 'S Aq payp3
/ ebue ajeuo Ag

nedwoyy
Is;lowobas yiny ig
4 314 4 Y¥¥

g ® & o

apueq)s 13D

ey YV Y

wxosL  GE 0

BWS|OIN\ UIPOA BYeDN
HHYE VLY Y Y Y

ejebueyN HE T WV

luszuely3
iy Yy

R14 0
v ©

aunyyNYRS
Jolealn)

HYLY
R34

=

8IL'TES'TIC

LYYILY
LEVILY
AR

uoibay ay3 ur uonendod yde|g |eiol

ey
i

Y Y YWY 441
0t R2 .ms .m\ .m\ LELNG
LZO'ETT Y0 €20'€ETy WY  620'9VS Yi¥ zee'en9’e
:uersy pue ueipu; ¥¥  :painojo> BUYM

uo1bay ay3 ul uoie|ndod yoe|g-uUoN |eioL

$92UINOId eBuejRWINd N PUE mQDO.tU
buainen 1sap\ YrioN ‘ododwi] ayy ul CO_HG_SQOn_




uy 00} 0S 0 _WOO H_ 7\ AN Ao\om”v Jaylo >=wm_
[— |

ssyio N ), m pue (%6) uiyeied usy} (%g|) poom

poop [ S —1 Aq pamojjo} ‘ (%G2) Ayouiosle asn

uiyesed T { eaJle paddew ayj uiyym spjoyasnoy

Bo._ o3 [ - J Jo Auolew ay) ebesane uQ

f: Buiyoo09 1oy |on4 iw) A 1200 40 dn
.......... PP A ’ N

ﬂ\, hx_ J apew si Buiyoo09 Joj [any Joyjo ay}

llllllll - A ﬂ __ JO %09Q ‘souiroid ebuejewnd|y

ay ul Ayjedioiunw

= N D ~ ¢ L Aedon

Ul Jey} pajou osje si }|

‘poom siI sanjedioiunw
Uioq ul |an} ulew ay}

;

/

o —_ T/
4 IW _...\S.(IW\.W ‘Buyoo9 Joy [any jey) Buisn
\ - spjoyasnoy jo abejuaaiad
{ _./w[/ wi\«m/ 7 jue)INsal 8y} Sl SIN0J0D 8y}
o o \.\ JO ssauyIy} Buipuodsailod
<A J

ay] "spjoyasnoy
JO 9% 00| Sluasalidal
wuw g Jo pueq ||} 8UQ

= /

] \.a\k

F \cL ‘spjoyasnoy

|ejo) asay) Jo
/ Wﬂo____E ¢‘e JoJ Junoooe

aouinoud pajeindod Ajasusp

e SI 1l J1ey) pies aq ueod 1l Busjneo
JO 9zIs 8y} pue siaqwinu pue dew
ﬁw\f\_cm_:,t:v_m_ pue suemys] 8y} uo paseg ‘AjoL109|9 sI Buiyooo
\ Jo Auo ‘Bungssuueyor jo 1oy [any Ajuolew ayy aleym Busines
S A)1D Jo sanjedioiunw Busines) ay] ul paseq ale ‘snsuad ay} Aq paplooal
‘Busines) 03 aAljejal suonendod alam Jey) spjoyasnoy uol||iw

1se9) uaky Aq paiedalq Osusp sss| yim able| a)inb ase yolym  §°/ Jo [E}0} By} JO spjoyasnoy uol|jiw

‘sieak g 1se| ay} saoulnold Jayjo a8y} 0} pasedwod 88°C 1ey} Joe} 8y} 0} anp si siy |

ul pebueyo aney Aew j1osejep ay) se
sauljapinb ale sanjeA ayj siy} 0} anQg
"BOLYY YInog solishie)s Aq jeselep
LLOZ SNSua) 8y} Uo paseq ale
a[o1ue siy} ul Juasaid uonewlojul ay |

BOlJY UYINOS JO S8OUINOIH USYLION JNO
ay)] ul pjoyasnoH Jad Bujoo) Joj |an4

M

‘Buiyoo9 1oy |an} Ajiolew
3y} se pasn s AJI011j09]9
ueyj Jayjo [8n} e 8Jaym Saoue)sul
oM} AJuo ay} ale asay) ‘@ouInold
ododwi ay} ul aquiay, pue luedoly
JO saijedidiunw oM} 8y} Ul usas
ulened Jayjouy "seoulnoid swes
3y} UIYyIM Jayjo yoeas usamjaq Alea
saljljediolunw ayj saoulnold J1ay)o

U] "saniiedidiunw ||B SSoJoe usss S|
Jayjo Apse| pue poom uay) ‘uiyelsed
Aq pamojjo} asn Ajouyos)e Ajuolew
Jo uianed Buijieasid e ‘@ouinold
Buaines) ayj ui Jey) Jesjo si

"ol Yinog Jo

olignday a8y} JO slieyy |eluswuoliAUg
Jo juswiedaq ay) 0} buipiodoe
Bunybi| pue Bunesy Aq pamoj|o}

uay} sI siyy ‘Bujoos 1oy pasn Ablaua
S| BOLYY Yinog ul abesn ABisua ulew
ay] se JueAsjal si siy| “sanijedioiunw
aAle|al 8y} ojul Jids aJ1e saouinold
ay] ‘ebuejewndy pue ododwi
‘Busines) ‘1sap\ YLON Buiaq ‘esly
yjnos Jo saouinold uisypou Jnoy ay)
ul pjoyasnoy Jad Buiyooo 1oy sjony
1ualaylp 8y si dew ay) uo umoys




9pueqIs 195 ul >_CO*
19410
%[€0D
pPOOM

uyjeied

STRIPRbLET |

sployasnoy Jo %001
S pueq ww Q| duo

Ag

...........m...........L-.--....... IRNIRNRNNNN snnnnnnnnnnnnnnnnn

LT = ‘-------:---;x-=-----n---------

gpoYIS'D PUD
swopy 'S Aq paiip3
/ 1SpD uaky Aq paipai)

TTOC ul eal}y yinos JO Sadulnodd
UJaYlJON 3yl ul asn |an4 Sujoo)

snsua) rroc
0214fY YINOoS SI1SHDIS
:324n0S pbi1bdg

T

‘paAanuns spjoyasnoy |e101
9y} JO Uol||lw €€ 4O} JUNOIDE
IU3|NyJny3 pue auems] jo A1)
‘8angsauueyor jo Ay jo sanied
-1pIUNW sanId ay} ‘Susainen ulyIM
'soouinosd  Unojy Byl JO  1S9|jews
9y} ‘Bualnen ul pajedo| aJe uol||jiw
88°€ ‘paAanins spjoyasnoy uol|jiw
'L 93Ul JO (%S°€) sedAr any Jayio
pue (%¢g'g) uyjesed (%5°8T) poom
AQ pamojjo4 ‘Supjood 4o} 324n0S
[@n} ulew 3yl se (%/'69) Aud1199
asn spjoyasnoy jo Ayuolew ay3 ‘san
-lledpiunw paddew ay3 3uidesany

‘'sanljedidiunw Jay3o
9y3 Jo Aue uj ueyy asow Ajjepueisqns

‘leod Aq papinoud si 3uiy00d J0) pasn

A313ua 3y} JO %TT ‘@aulnoid edue|

-ewnd|Al 8y} ul Ayjedpiunw apueqis
399 3y} Ul 3By} d|gelou oOs|e S 3|

‘pPasn 924n0s [an4 ulew
ayy st Ao ‘Ayjed
-olunwi JaYy1o Auana

u| "8upood Joy
pash 924nos |an}
ulew ay3 st poom
‘uinold ododwin
Y1 ul ‘squiayn
pue uedoly saul

-leddiunw ay3 u| ‘say

-lledipiunw 3yl suowe saleA a3esn

924N0S 9N} ‘saduinosd 934y Jay3lo

9Y} U| °S92JN0S J3Yl0 pue poom

‘uyjesed Ag pamojjos ‘3uiyo0d 4o}

sapljedpiunw |je ul A31aus Jo 924nos

3uiprenasd ayy s Ayolo9e ‘@oul

-A0Jd Sualneo ayj ul 1ey3 Jea|d si |

B34V Yinos
JO 21|gnday ay3 JO SJieyy |eluswuol
-IAU7 J0 Juswedaq ayj 03 Suipiodoe
‘unysi pue 3uneay Aq pamojloj
‘8uI)002 40} SI eaL4Y Yyinos ul ASiaua
JO 98esn ujew ay| ‘umoys os|e aJe
ouinoid yoea ulyum sanijedpiunw
9yl -eduejewnd|y pue ododwi
‘Buainen 1S9\ Y1ON — e2144y Yinos
JO saduinoud ulsyuou Jnoy |yl ul
pjoyasnoy Aq 3uiyood Joj pasn |any
JO uonnqusip ayl smoys dew siy|



wy 00} 08 0 1se9) usky :Ag pejesl)

[(— |

g

b O

,

—

‘safljedioiunw usamiaq uiajed ul abueyo
B 99s saoulnold Jayjo sjiym ‘sanijedioiunw
usaMm}aq ulayed paulap ||oM e Sey 82UIAOId
= Busaines) "|eoo Aq dn spew si Buyooo Joy |any J8yl0,,

ay} Jo 9%9g ‘ebuejewnd|y ul spueqiS Wa9) Jo Aujedioiunw

3y} Ul 1Y) pajou os|e s| }| "aoulnold ododwi] ay) ul ylog ‘equiay)
pue Iuedoly aJe sanijedioiunw om) 8say] ‘eduly Yinog Jo saiijedioiunw
uayuou oM) Ing |e Jo} BuIyooo Joy [an} ulew ay) si A)oLos|g

"SP|OY8SNOH [B10]

1SS\ YLON [ |
ebuejewndpy [ ]
ododwiq [ |

Busines [ |
S9oUINOId

ww G e

paxiy siapullAo jo syybiaHy

"spjoyasnoy sjuasalidal
JapuljAo Jo swnjop

000 000 | -
000 001 .
000 0L .

000

Aowpos|g [ ]
poonn [
uiyered [
Jjeyio [
leoo [

Buiyooo Joj |an4

(JJNOS UBYJION U] P[OY9SNOH Jod

Buoo0)H 104 [9nd ulep uo siydeibojuj




$9|y04d Aylunwwo) TTOZ snsua)
eJ14JY Ynog sansnels :a24nos eleq
geeyds "o pue swepy ‘S Aq paiip3

wX 00T 0§ 0
C e——

€LEVST'T
ooo\oﬂ‘@

Sp|oYyasnoH

apueqis 1o ut Ajuo,

230 @8
«eo) 8
uyjesed
poom @B

Ad11109|3 @
9dA] |an4 10 ASiau3

‘sanljedpiunw aAYy ay3

duowe uianed juelsisuod
e Sey 90UINOUd Sudinen)

‘'sanljedpiunw Jaylo

9yl jo Aue ul ueyy aJsow

Ajjlenquelsgns ‘8uiy00d 4o} pasn

|9N} 9Y3 JO %TT dn sayew |eod ‘e3uele

-wndp ul apueqis 199 Jo Aujedpiunw ay3 ul

"BOIIJY Y1nos sousnels Ag  1eyl a|geiou os|e si 1| ‘9duinold ododwi] ayl ul yiog ‘@quiayp

pajyiodal se snsua) TTOZ 9Yl WoJ4j udyey si eleq ‘sanljedpiunw  pue uedolN — edUyy Yinos Jo sauljedpiunw uJdypuou ayi
9yl 3uowe 3sn |an} ul uoneleA e 33s saduinoJd J9Yl0o I|IYM  JO OM] 1IN ||e ul 3uI}002 40} pasn [N} utew 3yi sI A31214309|3

BILIJY YINOS JO SIDUINOI UJBYMON 3yl ul Sunjoo) 10} pasn [an4 ule



What we recycle?

The volume of refuse that is generated by households on
a daily basis is on the increase. In order to ensure that
households dispose of their refuse regularly, each
municipality should provide a service to the tax-paying
community to dispose of the refuse appropriately.

How we recycle is just as important as to what we recycle.

In order to minimize air pollution not everything can be
incinerated and certain items prove a challenge to
recycle effectively. Landfills are the most efficient form

of disposing tons of refuse daily but contaminants from
toxic waste pollutes the ground water and alternative
strategies need to be developed to combat this concern.
Government can only make informed decisions based on
facts and statistics and in this regard Statistics South
Africa embarked on including as part of the National 2011
Census, a count of the type of refuse disposal which is
used by households.

This census data is crucial in understanding what other
challenges municipalities are faced with in their waste
management policies.

The map representation below aims to show the various
disposal types which households are accustomed to.
Only four provinces are represented in the map. They are
the North West, Limpopo, Gauteng and Mpumalanga
provinces. Each province is made up of wards and these
are enumeration units. The percentage of households by
type of refuse disposal used is graphically represented.
The four types of disposal identified is refuse removed
by the local authority or private company, where a refuse
dump is used, where no refuse disposal exists, as well as
a category of other types of refuse disposal.

What is evident from the map is a distinct pattern that
emerges which shows the four types of statistical data as
a graphical representation of the information collected

South African National Census

2011 revisited

by Census 2011 officials. Its advantage is that readers
now have a way of interpreting the meaning more readily
as opposed to trying to make sense of lists of figures in
tables. This is made possible by using area proportional
symbols whereby the actual figures could be
approximated according to the scaling factors shown. The
percentages on the map relates to each variable or
disposal type in relation to the total number of households
for all 17 wards which makes up part of the the Census.

The area proportions were derived from the data below.
Vitalstatistics: Type of disposal related to Households

Refuse removed by local authority

or private company: Total Households: 4,822,008
Maximum: JHB (1,391,394)

Minimum: Greater Sekhukhune (23,213)

Refuse dump disposal: Total Households: 2,223,279
Maximum: Ehlanzeni (283,530)
Minimum: Sedibeng (22,835)

No refuse disposal: Total Households: 373,819
Maximum: Ehlanzeni (40,865)
Minimum: Sedibeng (5,287)

Other types of disposal: Total Households: 45,517
Maximum: Bojanala (5,878)
Minimum: Dr Kenneth Kaunda (1,243)

Vitalstatistics: Type of disposal in percentages

Refuse removed by local authority

or private company: Total Households: 4,822,008
Maximum: JHB (28,86%)

Minimum: Greater Sekhukhune (0,48%)

Refuse dump disposal: Total Households: 2,223,279
Maximum: Ehlanzeni (12,75%)
Minimum: Sedibeng (1,03%)

No refuse disposal: Total Households: 373,819
Maximum: Ehlanzeni (10,93%)
Minimum: Sedibeng (1,41%)

Other types of disposal: Total Households: 45,517
Maximum: Bojanala (12,91%)
Minimum: Dr Kenneth Kaunda (2,73%)

Statistics South Africa plays a major role in the country
and the Census data of 2011 puts into perspective
what may still need to be done in areas that do not
have access to any refuse disposal services.

It would be of interest to source the latest statistics
pertaining to information on refuse disposal for the
current 2017 year. This information when compared
against the Census data of 2011 will determine the
rate at which municipalities have taken steps to
address the concerns.

For full Census 2011 data and comprehensive reports
the Statistics SA website can be sourced at
www.statssa.gov.za.

60mm~2 £ 10,93% Households

Statistics South Africa
Census 2011
Community Profiles

(40,865 Households)

Percentage of
no refuse
disposal in
relation to total
Households

1mm~2 £ 0,18% Households

60mm~2 £ 12,91% Households
(5878 Households)

Percentage of
other refuse
disposal in
relation to total
Households

1mm~2 £ 0,22% Households
— = (97 Households)

(681 Households)

Waterberg

Ngaka Modiri Molema

Dr Ruth Segomotsi Mompati

Percentage disposal
by means of refuse
dump in relation to
total Households

225mm~2 £ 12,75% Households
(283,530 Households)

o 1mm~2 £ 0,06% Households
(1,260 Households)

Dr Kenneth Kaund

Percentage of
refuse removed by
local authority or
private company
in relation to total 0
(4,822,008) Households

max: 1,391,394

min: 23,213

5,30% to 28,86%
3,69% to 5,29%
2,42% to 3,68%
0,48% to 2,41%

35 70
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Capricorn Mopani
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Nkangala

Gert Sibande

I T
Kilometers

140 210 280

Geography by Refuse Removal
Type for weighted Household




Refuse Disposal Methods in the Northern Municipalities of South Africa

The volume of refuse that is
generated by households on
a daily basis is on the increase.
In order to ensure that house-
holds dispose of their refuse
regularly, each municipality
should provide a service to
the tax-paying community to
dispose of the refuse appro-
priately.

While many areas of north-
ern South Africa can depend
on a refuse removal service to
remove trash from the house-
hold to be incinerated, many
households must remove their
trash to landfill dumps. The
use of landfills is quite high in
the region and provides a col-
lective place for storing the
communities refuse, but con-
taminants from toxic waste
can pollute the ground water.
Still other households have

no reliable method for dis-
posing of refuse and remov-
ing it from the household.

The census data presented
below is crucial for under-
standing and informing about
the challenges faced by each
municipality regarding their
waste management policies.
While the more urban munici-
palities, such as the City of
Johannesburg and Ekurhuleni,
have a strong waste removal
program in place and
very low usage of
refuse dumps,
more rural areas

Capricorn

Waterberg

[

Ngaka Modiri Molema

Dr Ruth Segomotsi Mompati

0
B 85.1-97.0%

75.1 - 85.0%
L]

60.1 - 75.0%
L]

40.1 - 60.0%
L]

20.1 - 40.0%
L]
[] 87-200%

Households with Refuse Removal by
Local Authority or Private Company (%)

Sedibeng

further removed from the
population center must heav-
ily rely on refuse dumps, or
simply do without a refuse
disposal method.

By Faizel Khan / Edited by
S. Adams and G. Schaab

Data Source:
Statistics South Africa Census 2011

n
Vhembe

Mopani

Greater Sekhukhune

Ehlanzeni

Nkangala

Ekurhuleni

Gert Sibande

100 km
>0 100 13.04% 3 mm? £ 1% of households
77.44%
7.00% 50.00%
0,
! '2166)0% 20.00%
0.50% 3.00%
0 - 0.18% I 0520 2.32%
Households Using i _l

Other Refuse
Disposal (%)

Households without
Refuse Disposal (%)

Households Using
Refuse Dumps (%)
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