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VIR DEED PEDONGS L TLODGE GO

DEED OF TRANSFER

in favour of
THE GREATER EAST RAND METROD |
cvar :

THE RCMAINING EXTENT OF THE FATM OF LEEUWRPOORT NO. 113 LR, |

MALNERBE, RIGG & RANWELL

(IR N T T

A AITUORNEYS NOYAMES & CONVEYARCLTS & ADMINISTHAIGHS OF ESTATES.
PAORUELRS, MO TANSSE. AKTT & '
TRANSTFORTAESORGLIAS & ROBDCLBERESDLRARAKS

G50 TRILHARDTS HOADMWEG 2 2607TAEAST AAND 1462
BEVERS PAR:L. BOKSBUNG DX 4 GOKSBURG

TEL [BTip @815 FAX/FAKS: (Q11) B18.3438



l? UJ{mH?ﬂIHd}U‘

DEED OF TRANSFER NO:

BE |T HEREBY MADE KNOWHN

T CHlis Torree ZANDSERMIT  [om 8440

appganed balare ma. (he REGISTRAR DF DEEDS al Pretuliy he. the sald Appearer. being duly
aulhiorised heveto Ly vinbe ol a Pawer of Attormey signed ol BOKSBURS on Ihe

2ath- July 2001

and yranted 1o him by - _{

HORIZON GOASTAL FROPS (PROPRIETARY) LIMITED
NO. 1688/015809/07

Ui =eegdny ehddbaeinems van
For tirmy idb e g sg s .

P




&~ Page 2

il
it

N il Appearer declared that Tis <ald principal had truky and lzgally =¥ and that he.

i H’%;s cacaclty as alorasaid, did by these presenis ¢ads gl fransler to and an behall of-

THE GAEATER EAST RAND METRO
i's succassors In lie nrassigns
Jr il -and tres proparny

THF REMAIKING EXTENT OF THE EARIM OF LEEUWPOORT KD. 11218
Fewisiration %visiqn I R.. The Pravince 0f Gaulang

B T; gt oz?gg_g-a-fa Thdc sx ant ) ety S
%‘l tares,

FIRST transterrad by Daed of Tiansler TH051 /1896 wilh Dingran relating
hermo and held by Deed of Transter 137980 /2000

SUBJECT ‘o Ihe feliowing cahdilions: -

1 The lormet remalning axtent of the satd Farm Leeuwpoornt 113, neEastinng 3252,
o503 hectares (3 porion whergal Is hereby transfersed) Is by viug of Motasial
Dized K1348,/535 subject 1o a servilude in parpetuity for the purpesa ol erecting
an elecificlly substation with ancillary flglets in laveur of the Town Councll o
Bolisburg as will more fully appear ftom eference 1o the s3id Motanal Deed

2. The fanmes remaining sxtenl oi tha sald Famm Lesuwpuon 113, nwaasuring
a220,0373 lheciaces (a poition where ol 18 herehy transtarod) is by vinue of
Motarlal Deed K1U80/67S 3 subjeql 1o & servitugle for the conveyance of
sleeircity and substallon with ancillary rights in lavour of he Town Councll of
Bousburg as wil more fully appear trom tefarance 1o the sald Motarial Deed.

-

3 The lormer ramaining exient of the said Famm Leeuwpoor 113, Measunig
26166550 hectares {a portlon whoredt s haeby wansierred) is by vilue of
hiataria) Deer: KRES/735 vated 24t August 1972 subjact to nght in parpaluily
to conatiuet, reconstiugt, use, maintain, repatr, tay, ta-lay, after. itsgect and
remave aueread eleciric power lings i lavour of the Electiicity Supply
Commission, =~ shown by the lenss ABCDE and FGHJ and KLMNGF o
Diagram $.G, Mo, AS433/70 togelher with anchlary rights, as wiit mor hully
appear from the said Nolarial Deed and Diagram.

1 Thie lormar remaining extes of tha Farm Leeuwpoort 113, mossiring 2133,4632
hiactaras, of which Ihe property ranslerres] forms & padion is Ly vinue ol
Notarial Doy K2077/008 subjed 10 2 senilude in perpoluity o comvey
elgotricily, 2cross tha said propany Ly means of e tensmission fine
consisting of wires of cablas and/orothier appliances untheraround of ovizhaad
i bavour of ESKOM 1agelfir wilh ancillary nghts

5 Mo lormer ramaning cexienl af e said Farm Legiawaaart ik ingasuriig

/

%,
=3

i
o




Page 3

21200312 hactares \a porion whetaol is hereby ansferrad) s by wirwa o
Norarial Desd K3132/845 subiect o 8 saniiude 10 CONVey elacineily in favars
of Eateom togather viih anclhary rights and subjedl 1o conditlons, as wil more
(ully appear from the raference 1o 1he said Notarial Dead.

By vitua af Nolarial Deed of foute Déesttiption Kine2 /19938, the exacl Route
of the rgm In favour of ESKOM to convey slectricily as reganed vide
k31127845 is now delined as tollaws

The coninz ling of e avarhiead rransmission [ing with urdergrotnd cables
traverses Ing abovemantioned perEﬂLalong the routa indicated by the lina A
B CD pn the annexed Dlagram S.G. Ko Aaasa0/ag, the extent and width of
tha servitlete being 11 (ELEVEN) maties on aach side of the said line as wil
are fully appear from the <2l Notarial Deatl of Route Description with ine@
Diagram anniexad thercto,

7 The tormer remaining extent of the sald Farm Leeuwpoor 113, neasining
2020,0212 haclares {a portion wheradl 1S heraby \runsterrad] s Dy virua of
Notatial Degd K3133/348 subjact lo a servilude 18 convey elacirisity in svotil

i) Eskom, together wilh ancilary righis. and »ibjac) 1o canditions, a8 wil mote
fully apprar on reicrance 1o e i Mutarial Deegd

4. Tha forines remalning oxtent  of the gaid Farm Leeuwpionr 113 0 extan

(042, 7650 haclales (ol which 1 propet ly heteby transtomad forms a pait) is

Ty virlue of Notarial Daed K155 /b3 subject o a servitude in favour of Eskam,

IIs suncassors and  assigns of liggnseas the wgbt In peipetuity o convey

elactricily ac1oss the sdfd property by mEans ol uridetgrount cables of other

appliances bald under the suriaca of the ground, logether with anclilary righis.

' a% dedined by tha fnz AR on diagrem 5.G. Moo 749382 a5 will more [ully
appear from refersnce O the said Notaral Deed.

j: The forver remaimng axtent Of the sald Farm Leauwpoar | 1), nistining
1931.2940 hactares {n porion whato of is hereby transferredy (s by vituz ol
Notasial Daed K4455/875 subject 1o 2 sepvitude 16 RONVEY slectdelry in lavour

of Eskotm, togahar will, anclliary nights and subjsct 10 cundlitions as will more
fully appear with refergnce 10 1ne 2aid Motarial Deed

10, The former remalning extent ol Ihe caitl Farm Lezgwpoon 113, rneasuling
1918,8508 heclares (a portiof whoreol Is heteby tiansiered) Is by vitue of
Motarial Deed K2210/905 subject (o 2 vepiluce to convey slectrlcily in favaur
af Eskom togather with ancllary rights and subject to condlians, as wil more

fully appaar on rolarence 1o the sald Notarial Deed

1 By vinue of Notarial Deed of Rotle Descriptich Kag 147238, the exac rowme L0
convey eleciriolly as  reserved tavou ol ESKOM vise Motardal Dot
k22137908 is now mdicaten Ly he lige ABCDEFA on Diagmm 56 to
APEDR.00 wilch area fs 34 (THIRTY FOUR) Square Matrag as will more tuly
appieal rom the said Notatial Desd of Roule Dascription with the Dwdram
annexad tharslc.

12 The tmer remaining extent of he sald Farm Lesuwpoord V13, measuring
18118393 hectares (a portion whessol is heeby translemed is by vinue ol
potarial Diad Mo, KS731 7838, sullject lo pumpatum right of way senvilintie fo
water main putposes and athor nunicipal anrvices in lavour of tie City Gul il
of Bokstutg, 2 mewres wide as shown ol Diagram 5 G Na At feannE dulbigd
iy Lhe lines ABC, BE, FG. HJ tugaiher wilh ancilliry fahes, ang shbget toy
cotiditiee « as will more Il apRear fean fedprenaes To s Ml e

&

This former remaining extent of the sak Farm Legiwpoort VS (ML

/\.
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Fage 4

17906460 hetlares (3 polen whereol & heraby trangterrad) is iy virtug of
Nerarial Deed No. K4132/945, subject 1o 2 powsrdine servitude in lavour of
Evkam with anzlllary nghts and sublact 10 condiiiang as will mare IUlly appear
feom raferencs to the said MNotanal Deed.

The larmer famaining extent of ihe said Far Leedvipoon 112, measuwing
1730.5460 haclares (¢ potlon whetedl is horeby wranstorred) 15 by virfue of
Notarial Daed Mo, K4133/048. subject to 3 jpowerling servitude in tavour ol
Safc with ancillary rights and subject (o cunditions as vl more lulty appeat
Tezim relerenca 1o e said Motaril Deed.

Tt (aimar remaining extert of the seid Farm Leatwpoont | 12, measuring
1788,5460 hertares (a porton wharecf i hareby transferred) 18 by vinue of
Moterial Deert No, k4154048, subject 10 @ powerline sen/nide In favour of
Eskorm with ancilary fights arid subject to condilians as will more fully appear
from rederance 10 the sald Noterial Deed

By Notarlal Deed ol Servitkt= Mo K2354/069 the withinmentioned (ronety is
subjert 10 2 servitude for slacirical purasas In faveur of e Soundil togethar
with ancillary rights, 2 mefieswide. the centre fina of which toing indicaled by
tha Hine xy o Diagram S.G. Mo, 7523/1995 annsxsd terato,

By Notarizl Deed of Servituae No 10027935 the withinmantianet! property 15

sublect 1o @ servitude. in Tavour of Eskom 1o comvey electneity war the

propedy, togather with anciilury vights, and supeet 1o conditions, as will morg
fully appear from referance 16 the savl Nolarlel Deed

By Notarial Dead of Savitute No. 1041 /43S the withinmentlisied praperty s
subject 1o a servllude lor seworage nTulrJ:oses. 2 (TWO) metras wide as
indicated by ABCOEFGHJILMNFORSTUVWXYZ on Diagram S3. No,
AS838/01 with ancillary fights.

Subjet 1o Peed of Sarvitude No. KT88,1976 reprezenten by the figuems
ABGDEFE on Diagram S:G6 Ko, A§297/1974,

By viriue of Notarial Dead K1636/718 Whe withinma:tioned property ' subjent
foa senvilude In perpetuily in Lavow of Ihe Transilional Lozal Councll of

Boksturg o use & ship of qround for yewerage puposes which strip Is:

delinied Ly the lettars ABCDEFGHUKLMNOPORSTUVWYX an Diagram S.G. No
AB440/70 annexed (hereto.

By Notaial Oeed K1637/71S (e wilhinmeniloned propery i5 subjecd 16 a
sepvitigle in tavour of Lite Gity Council ol Graaler Germiston jn parpalulty o use
a alrip of graund for sawerage, stormwaiar and muniripal purposes which siip
is more fully described by the lefters ABCDEFGHJKLMHNORQRSTUY on
Diagram 5.0 Mo AB430/70 which Dlagtan| is annuxed (o the said Meotariel
Degd.

By Motarial Degd K184/733 the ramalning extent ol the Farm Lasuwpoor is
sulject I a servituda i favour of the AAND WATER BOARD ior the nght to
convey anid iransmit waler by way of pipelinas lald avressa stip of ground, 16
(SIXTEEN) matres wide, the centre llve of which Is supresentedl by 1he ligure
ABCDE on Lagran 5.G. Na, §457/70 annexed theieto

By Matarial Deed KS00/68S the withnmenilonet peopsily s subject 1o n
soivilude iy parpetuity in favour of the Trasitional Local Councll of Boksburd
e the constristian ol atranslormer house over an aréa 500 {(MINE HUNDRED)
nquate matre A the NotthesnBuordaty adjoining Blgwood Avenua, Cinderella
Towrship as will mora iy apgear Iron the ligute ABCD on Diagram S, 5 o

"
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Page 5
h3135f5? whith Diagram is annexed 1o 1he saie) Notarlal Deed,

gy Naarial Daard o Serltud Ke713/765 the withinmentionsd property I8
syljest w2 Suilude  in  favaur of the SuB AFAIKAMNMSE
GASD':STHIEUSIEKOHPOTMSE BEPEAK for parpalua! tipihi 1@ trangmil gas by
means of 3 pipatine oF pipelings within & tsp of around S 214 (FIVE
THOUSAND TN HUNDRED a0 FOURTEEN) squate meuras which area is
indicatod by the latters ABCD on Diagranm 8.0 Mo ABZRASTS annexed (o the

sald fiptanal Lea.

Byvidue o tiotariel Dead of Sanatude Kradg/B7S the withinmanticined propeny
|s suttject 104 sgrvilude in perpatully Ir tgvaur of the Transtional Los2l Gounclt
of Boksburglot siormwater drainage by means of g open trefeh and/or open
canl and/ar opan cenat and sylitarmanean piplng.which sapiluré s indicated
py the letiers ABCOEF on Diagram S.8 Mo £5423/88 which diagram s

annexad to the pald Neaiial Dead.

55  SubjecttoDeedol Beityde No. K1ara1s73 represented by fha figures MPR2

an Diagram 5,G. No, Aptdl 1870,
ar Tha Remaining Extent of the fam Lopuwpoort 113 Registration Qivison L R
ince On. manstiing 1897 79 (ONE FIVE pE SOVEM
CORNA SEVEN BINE WINE FOUR) 1lactares in tubject o the sonviude in
pargeliity, Sng a gyrip ol growmd, 2 AGTIFOUR1 FouUsAND FOUR WLINORED ¢
AND SIXTY SEVER ) sauan’ MEtreR AN picticniaed o Seputude Diagram
Mo. 56 No. 2120/19057, 10 comvey suvd (rananl water fyy moans of plpalines
alrgady laid o1 10 b2 tail, with ancilan rglits i favous ol RAND WATER
BCARD. a8 @it mmore Ul Hppen irosn  Notarial Deed ol Senie

[€1747 /20005

SURJECT 1o such cotiilions &s.are mentloned i he aloresnid deed

\WHEREFORE the AUpearel. renouncing all ttse 1ight apal e the sakd -

AL PROPS [PROPRIETARY) LIMITED:

HORIZON COAST.
N 1998,!01391!9;07

warstofore nad 1o the pramises. didd n conaouence also ackaowipdge L to be entely

clispossessed 6l aihd disentitied 10 1@ SATIS. and that, Ly virue of 1hese presanis, the sald -

THE GREATER EAST RAND METRO

(s successers I illa or aséigns, AoW IS ang hongetorh aall G antilled thereld, sontormaily
\o [oeal cusiom, e Srate. however resening 3 Aghls, ard finally acknowisdging jhe pueehiase

price 10 be fhe sum of AitS 482 300,00 FIETEEM MILLION FOUR HUNDRED &MD IMETY

WO THOUSAMS SIX HUNORED RANDY av (he dato ¢ 58 1 JULY 2007
i

[




(N WITHNESS WHEREOF §, the saiU Ratistrar, together with ihe- Appearar q.q. hive subscribed

1o thesa presents and have causad the Seal of Dffise to be affixed therato.

THLUS DOME AND EXECUTED al the: Cific 2 of the AEGISTRAR OF DEEDS sl
1 g Ui

In my pressnce,

REGISTRAR OF DEEDS
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ANNEXURE F

URBAN DYNAMICS

SG FARM DIAGRAMS
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ANNEXURE H

URBAN DYNAMICS

LAND USE PLAN & ZONING PLAN
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ANNEXURE |

URBAN DYNAMICS

CONVEYANCER CERTIFICATE



NEGOTA

Aftorneys Notarles & Conveyancers

Our ref: Your Ref Dafe
Gert Minnaar/Hazsl 30 October 2006

CONVEYANCER'S CERTIFICATE _
IN RESPECT OF THE PROPOSED LEEUWPOORT DEVELOPMENT

|, the undersigned,
JOHANNES GERHARDUS STERPHANUS MINNAAR

hereby certify that :

| am a duly qualified and admitted conveyancer and | sign this cerificate in order to indicate:

Gereral

1. the description of the land on which the proposed township establishment will take
place;

2. the various fitle conditions containad in the titlz desds relating to the land en which the

propased townshlp will be established;

& tha way in which these fitle conditions must be disposed of for township establishment
puUrposes;
4. the particulars of the registered ownar of the land,;

5. the particulars of the township applicant;

8. the particulars of the local autherity;
7. the particulars of the holder of the rights to minerals
8. conveyancing steps to be followed befere or simultansously with the opening of the
township register.
MEGOTA SCHWELLNUS SPIES HAASBROEK (GAUTENG) INC s
Reg o 2003/006848/214 s
Directors: West Wing, Tulbash Nerta
George Negota LLA MGam, H Dip Tax, H o Co 358 Oak Avanue, Randburg 2194
Slan ey Mathekga LLB Sert Minnaar BLC. LLB
Daan Plengar B.Conr LLE Tinus van der Berg B. Froo, GFM MBA PO Box B31 Randburp 2125
Frofesslonal Agsistanis: Docsx 47 Randburg
Natalie Fouche 8.Froc LLE; Pelro Louw BA (Lew) LLB Phone (011) 359-0500 (X 2004)
Sglingh Naledzanl Suris LLB Fax (011) 781-6684 .
Consultants: Office Manager: Direct Fex 0886 186 705 (Gerl Minnaar)
Cherl Sples B,Pras; D. Joe Melherbe B.Pma Kzith Hippolyle .
Dzen Haasbroek B4, B, Proo * Emell: ged.minnasr@reaotassh.coza
azel.motihased) agsh.co.7;

In essodlation wilh Negota 85H Ing, No. 2000/016851/21 {Litigation)



1. Properly Descripfion

From information received from Urban Dynamics, Town and Regional Planners, it
appears that the proposed township will be established on a consolidation of the
following properties:

1.1 Remaining Extent of the farm LEEUWPOORT 113
Registration Division IR, Gauleng Province
Measuring 1340,1747 (One Thousand Three Hundred and Forty Comma One
Seven Four Beven) hectares
Held by virtue of Dead of Transfer T82017/2001

T2 Remalning Extent of Portion 51 of the farm LEEUWPOORT 113
Regisiration Division IR., Gauteng Province
Measuring 12,1184 (Twelve comma One Ons Nine Four) hectares
Held by Deed of Transfer T44389/1967

1.3  Remaining Extent of Portion 52 of the farm LEEUWPOORT 113
Registration Division IR., Gauteng Province
Measuring 4,1973 (Four comma One Nins Seven Three) hectares
Held by Deed of Transfer T44389/1867

1.4  Portlon 102 of the farm LEEUWPQORT 113
Registration Division IR., Gauteng Province
Measuring 2,6281 (Two comma Bix Two Eight One) hectares
Held by Deed of Transfer T3884/1998

Z. Title Candltions

21  The following title conditions are recorded against Deed of Transfer
T82017/2001 in respect of the Remaining Extent of the farm
LEEUWPOQORT 113, Registration Division IR, Gauteng Province:

1. The former remaining extert of the said Farm Leeuwpoort 113,
measuring 3262,9503 hectares (a portion whereof [s hereby transferred)
Is by virtue of Notarfal Deed K1349/19595 subject to a servitude in
perpetuity for the purpose of erecting an electricity substation with
anciliary rights In favour of the Town Council of Boksburg as will more
fully appear from reference to the said Notarial Deed.

2. The former remaining extent of the eaid Farm Leeuwpoort 113,
measuring 3226,0373 hectares (a portion whereaof is hereby transferred)
is by virtue of Notarlal Deed K1080/19675 subject to a servitude for the
conveyance of electricity and substation with ancillary rights in favour of
the Town Council of Boksburg as will more fully appear from reference
to the said Notarial Deed.

& The former remaining extent of the said Farm Lesuwpoort 113,
measuring 2616,6550 heclares (a portion whereof is hereby transferred)
is by virtue of Notarial Deed K568/18738 subject to right in perpetuity to
construcl, reconstruct, use, maintain, repair, lay, re-lay, alter, inspeot
and remove overiiead electric power lines In favour of ESKOM as
shown by the letters ABCDE and FGHJ and KLMNOP on Diagram S.G.
No. AB438/1970 together with ancillary rights, as will more fully appear
from the said Notarial Dead and Diagram.

A
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The former remaining extent of the said Farm. Leeuwpoort 113,
measuring 2133,4632 hectares, of which the property transferrad forms
a porton, is by vitue of Notarial Deed K2077/1980S subjsct to a
servitude in perpetuity to convey electricity across the said property by
means of ane transmission line consisting of wires or cables and/or
other appliances underground or overhead in favour of ESKOM fogether
with ancillary rights.

The former remaining extent of the said Farm Leeuwpoort 7113,
measuring 2020,0312 hectares (a portion whereof is hereby transferred)
s by vitue of Notarial Dead K3132/1984S subject to a servitude to
convey electricity in favour of ESKOM together with ancillary rights and
subject to conditions, as will more fully appear from reference to said
Notarial Deed,

By virtue of Notarfal Deed of Route Description K5582/1 9988, the exact
Routs of the right In faveur of ESKOM to corvey electricity as reserved
vide K3132/1984S [s now defined as follows:

The centre fine of the overhead transmission line with underground
cables traverses tha abovementioned property along the route indicated
by the line ABCD on the annexed Diagram S.G, Na. A3530/19¢8, the
extent and width of the servitude being 11 (ELEVEN) metres on sach
side of the said line as will more fully appear from the said Notarjal Deed
of Route Description with the Diagram annexed thereto.

The former remaining extent of the said Farm Leeuwpoart 11 3,
measuring 2020,0312 hectares (a portion whereof is hereby transferred)
is by virtue of Notarial Deed K3133/1984S subject to a senvilude to
convey electricity in favour of ESKOM, together with ancillary rights,
subject to conditions, as will mors fully appear on reference to the said
Notarial Deed,

The former remaining extent of the said Farm Lesuwpaort 113,
measuring 1842, 7860 hectares (a portion whereof s hereby transferred)
is by virtus of Natarial Dead K1665/19858 subject to a servitude in
favour of ESKOM, its successors and assigns of licencees the right in
perpetuity to convey electricity across the said property by means of
underground cables or other appliances lefd under the surface of the
ground, fogether with anclilary rights as defined by the line AB on
diagram S.G. No. A7493/1982 as will more fully appear from refsrence
to the said Notarlal Deed.

The former remalning extent of the said Farm Lesuwpoort 113,
measuring 1931,2940 hectares (a portion wheraof is heraby transferrad)
is by virtue of Notarlal Deed Kd455/1 8875 subject to a servitude to
convey electriclty in favour of ESKOM tegether with ancillary rights and
subject ta conditions as will more fully appear on reference to the said
Notarial Dead,

The former remaining extent of the said Farm Leeuwpoort 113,
measuring 1818,6408 hactares (a portlon whereof Is hereby tra nsferrad)
is by virtue of Notarial Deed K2213/1 8805 subject to a senvitude to
convey electricity in favour of ESKOM together with ancillary rights
subject to canditions, as will more fully appear on reference to the said
Motarial Deed,
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By virtue of Notarlal Deed of Route Description K3814/19938, the exact
Route to convey electricity as reserved In favour of ESKOM vide
Notarial Deed K2213/18908S s now indicated by the figure ABCDEFA an
Dlagram S.G. No. A2820/1680 which area is 34 (THIRTY FOUR)
Square Metres as will more fully appear from the said Notarial Desd of
Raute Description with the Diagram anhexed thereto.

The former remaining extent of the said Fam Leeuwpoort 113,
measuring 1871,9393 hectares (a portion whereof is hereby transferred)
is by virtue of Notarial Deed K5731/19938, subject to perpstual right of
way servitude for water main purposes and other municipal services in
favour of the City Council of Boksburg, 3 matres wide as shown on
Diagram 8.6, No, A11288/1982 defined by the lines ABC, DE, FG, HJ
fogether with ancillary rights, and subject to the conditiens, as will more
fully appear from referance to the said Notarial Deed.

The former remaining extant of the sald Farm Leeuwpoort 113,
measuring 1799,5480 heclares (a portion whereof is hereby transferred)
is by virtue of Notarial Dead K4132/1994S subject to a powerline
servitude in favour of ESKOM with anclllary rights and subject to the
conditions as will mare fully appear from reference fo the said Notarlal
Deed.

The former remaining extent of the said Farm Leeuwpoort 113,
measuring 1769,6460 hectares (a portlon Whereof s hereby transferred)
i5 by virtue of Notarial Deed K4133/1894S subject to a powarline
servitude in favour of ESKOM with ancillary rights and subject to the
conditions as will more fully appear from referance to the said Notarial
Deed.

The former remaining exient of the eaid Farm Leeuwpoor 113,
measuring 1798,5460 heclares (a portion whereof is hereby transferrad)
is by virtue of Notarial Deed K4134/19948 subject to a powerline
servitude in favour of ESKOM with anclillary rights and subject to the
conditions as will more fully appear from reference to the said Notarial
Deed.

By Notarial Deed of Servitude No, K3354/1996S the withinmentioned
property Is subject ta a servitude for electrical purpeses in faveur of the
Council, together with ancillary rights, 2 meters, the centre line of which
being indicated by the line xy on Diagram S.G. No. 7523/1995 annexed
thereto.

By Notarial Deed of Servifude No. K1042/1893S the withinmentioned
property is subject to a servitude In faveur of ESKOM to convey
electricity over the property togsther with ancillary rights and subject to
conditions as will more fully appear from reference to the said Notarial
Deed.

By Notarial Deed of Servitude No. K1041/19938 the withinmentioned
property is subject to & servitude for sewerage purposes 2 (TWO)
meters wide as indicated by ABCDEFGHJKLMNOPQRSTUVWXYZ on
Diagram S.G. No. 58381291 with enclllary rights.

Subject to Deed of Servitude No. K78B/1978 in favour of the RAND
WATER BOARD represented by the figures ABCDEFG on Diagram
8.G. No. AB297/1874.
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By virtue of Notarial Deed K1838/1971S the withinmentionad property is
subject to a servitude in perpetuity in favour of the Transitional Local
Council of Boksburg to use a strip of ground for sewerage purposes
which strip is defined by the |etters ABCDEFGHJKLMNOPQRSTUVWX
on Diagram S.G. No. A6440/1970 annexed thereto.

By Notaria! Deed K1637/19718S the withinmentioned property is subject
to a servitude in favour of the Cliy Council of Greater Germiston in
perpetuity to use a strip of ground for sewerage, stormwater and
municipal purpeses which strip is more fully deseribed by the [stters
ABCDEFGHJKLMNOPQRSTUY on Diagram S.G. No. A6439/1570
which diagram is annexad to the said Notarial Deed. .

By Notarial Deed K184/1873S the remaining extent of the Farm
Lesuwpoori is subject to a servilude in favour of RAND WATER
BOARD for the right to convey and fransmit water by way of pipelines
lajd across a stiip of ground, 16 (SIXTEEN) metres wide, the centre line
of which is represented by the figure ABCDE on Diagram S.G. No.
AB437/1870 annexed thersto.

By Notarial Deed K509/18588 the withinmentionad propsriy is subject to
a servitude in perpetulty In favour of the Transitional Local Council of
Boksburg for the construction of a transformer house over an area 900
(NINE HUNDRED) square metres on the Northern Boundary adjoining
Bigwood Avenue, Cinderella Township as will more fully appear from
the figure ABCD on Diagram 8.G. No. A3185/1857 which Diagram is
annexed to the said Notarial Desd.

By Notarial Deed K2713/19768 the withinmentioned properly is subject
to a senitude in favour of DIE SUID AFRIKAANSE
GASDISTRIBUSIEKORPORASIE BEPERK for perpetual right to
transmit gas by means of a pipeline or pipelines within a strip of ground
5214 (FIVE THOUSAND TWQ HUNDRED AND FOURTEEN) square
metres which area is indicated by the lelters ABCD on Diagram S.G.
No. A6224/1975 annexed to the said Notarial Deed.

By virtie of a Notarial Desd of Servitude K2440/1987S the
withinmentioned propery is subject to a servitude In perpetulty in favour
of the Transitional Local Councll of Boksburg for stormwater drainage by
means of an open franch and/or open canal and/or subterranean piping
which servitude is indicated by the letters ABCDEF on Diagram S.G.
Na. A5439/1986 which diagram is annexed to the said Notarial Deed.

Subject to Deed of Servitude No. K1414/1973 in favour of DIE SUID
AFRIKAANSE GASDISTRIBUSIEKORPORASIE BEFERK represented
by the figures NPRQ on Diagram 8.G. No. A8441/1970

The Remaining Extent of the Farm Leeuwpoort 113, Registration
Division I.R, The Prevince of Gauteng measuring 1587,7994 (ONE FIVE
NINE SEVEN COMMA SEVEN NINE NINE FOUR) Hectares Is subject
fo a servitude in perpetuity along a ship of ground 4467 (FOUR
THOUSAND FCUR HUNDRED AND SIXTY SEVEN) square metres in
extent, indicated on Servitude Diagram No. S.G. No. 8120/1887, to
convey and transmit water by means of pipelines already laid or to be
lald, with ancillary rights in favour of RAND WATER BOARD, as wil
more fully appear from Notarial Deed of Servitude K1747/2000S.
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The following title conditions are recorded against Deed of Transfer
T443B9/1967 in respect of the Remaining Extent of Portion 51 of the farm
LEEUWPOORT 113, Reglstration Division IR, Gauteng Province:

A,

The former Remaining Extent measuring as such 3271,3006 hectares is
subject to a servitude in perpetulty in favaur of the Town Couneil of
Boksburg for the purpose of erecting an Electricity Sub-station tegether
with ancllfery rights as will more fully appsar from Notarial Deed of
Senvitude No. 509/19588.

The former Remaining Extent meastiring as such 3252,8504 hectares is
subject to a senvitude in perpetuity in favour of the Town Council of
Boksbhurg for the purposs of erecting an Electricity sub-station together
with anclliary rights as will more fully appear from Notarial Deed of
Servitude No. 1349/19598.

The former Remaining Extent measuring as such 2764,9172 hestares is
subject to a servitude for the conveyance of electricity and electricity
suk-station in favour of the Town Councll of Boksburg together with
ancillary rights as will more fully appear from Notarial Deed No.
1080/1967S,

(1) All rights to minerals, metals and mineral substances of every
kind whatsoever, whether precious or base, nothing excepted
and without in any way limiting the generality thereof, including
those of vegetable and animal origin such as coal, oil shale,
torbanite, lime and limestone, and also including sand, stone
and clay, and precious and semi-precious stones In, on and
under the land, togsther with all such ancillary and other rights
as may atiach or accrue thereta or ta the holder thereof under
the commien law and/or statute law, shall be and they are hereby
reserved fo JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED, and its successors-in-title to such rights or
to its or thelr assigns, including the rights to any mynpacht ar any
mining lease in respsct of the mining exploitation and/or remaval
of the said minerals, metals and mineral substances, and
including further all rights, royalties and aceruals which are or
may be made or allowed by law to the holder of the minsral
rights; as will more fully appear from reference to Cerificate of
Rights to Minerals K643/1867 RM

(2)  Should the freshold owner or lts successors in title ar assigns or
its or their tenants or any others claiming by, through or under It
or them, suffer any loss, damage or injury by reason of any
subsidencs, settlement, shocks or cracking arising from past,
present or fulure mining operations on or under the land, ar in
the vicinity thereof, orin the evert of there bej ng any disturbance
or Interference in the peaceful and quiet enjoyment of the land
due to any such mining aperations, then none of them shall have
any recourse, remeady, action or claim whatsoever against
JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED and/or its successors-in-title or agsigns, or
any other persons  conducting mining operations oh or under
the land, for such loss, damage or injury, the freshold owner, on
behalf of iteslf, its successors-in-tifle or assigns, and its or
their tenants and/or any others claiming by, through or under it
or them, hereby accepting all risk of such loss, damage or injury,
and JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successors-in-tifle and fts or their
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assigns, lessees, licencees or tribufors, subject to compliance G
with any law goveming mining operations, shall not be
prevenied, by reason of any such loss, damage or injury from
continuing mining opsralions on or under the land, or in the
vicinity thereof.

3) All rights which may be or become vesled in the freshold owner
of the land to receive or to share in any income or proceeds
which may accrug to the State from or in respact of the disposal
or working of any of the undermining rights of the land or in
terms of any law, and without limiting the generalty thereof,
including any share of claim or ather licence monies, rentals,
profils or dues which may acerue to any such owner under or by
virtue of any mineral lease, mining lease or mynpacht or the like
granted in respect of the land or the minerals therein, shall be
and they are hereby reserved to JOHANNESBURG
CONSQLIDATED INVESTMENT COMPANY and ils sliccessors
in fitle to such rights and its or their assigns as will more fully
appear from reference to Certificate of Real Rights K1813/1967S

(4)  The aforegoing conditions D (1) to (3) are made and imposed for
the benefit of and shall be enforceable, or may be waived or
relaxed by JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successers In fitle to the rights as
contained thereln, or fo the right to enforce the said conditions,
and its or their assigns amnd iVthey shall at all mes in thelr
absolute discretion be entitied to allow any third partyfies to
participate sither Jointly or severally in the said rights, and
JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED er fts successors-in-title and its or their
assigns shall furthermore, be entitled zt all times to lease, cede
and assign its/thelr rights wholly or In part to any third party/ies,
gither joinily or severally.

E. By virtue of Notarial Deed K5601/19908 the withinmentioned proparty is
subject to a right in perpetuity to an area indicated hy the figure
ABCDEFGHJKLMA on diagram SG No. A2603/1980 in
favour of ESKOM for the purpose of erecting powerlines, access roads
and/or to lay cables, and all works necessary or ancillary thereto, as will
more fully appear fram reference to the said Notarial Deed.

The following title conditions are recorded against Deed of Transfer
T44389M1967 In respect of the Remaining Extent of Portion 52 of the farm
LEEUWPOORT 113, Registration Division IR, Gauteng Province:

A The former Remaining Extent measuring as such 3271,3008 heclares
is subjsct to a senvitude in perpetuity in favour of the Tawn Council of
Boksburg for the purpose of erecfing an Electricity Sub-station logether
with ancillary rights as will more fully appear from Notarial Deed of
Servitude No. 508/18588S.

B, The former Remaining Extent measuring as such 3252,8504 hectares is
subject to a servitude in perpetuity in favour of the Town Council of
Bokshurg for the purpose of erecting an Eleclricity sub-station together
with ancillary rights as will more fully appsar from Notarial Deed of
Servitude No., 1348/19585.

/he



The former Remaining Extent measuring as such 2764,8172 hectares is
subject to a servitude for the conveyance of elechricity and electricity
sub-station in favour of the Tawn Council of Boksburg together with
ancillary rights as will more fully appear from Notarial Deed No.
1080/1967S.

(1) All rights to minerals, metals and mineral substances of every
Kind whatsosver, whether precious or base, nothing excepted
and without In any way Imiting the generality thereaf, Including
those of vegetable and animal origin such as coal, ol shale,
torbanite, lime and lImestene, and also including sand, stone
and clay, and precious and semi-precious stones in, on and
under the land, together with all such ancillary and other rights
as may attach or accrue thereto or to the holder thereof under
the common law and/or stafute law, shall be and they are hereby
reserved to JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED, and its successors-in-title to such rights or
to its or thelr assigns, including the rights to any mynpacht or any
mining lease in respect of the mining exploitation and/or removal
of the said minerals, metals and mineral substances, and
including further all rights, royalties and accruals which are or
may be made or alowed by law tol eh holder of the mineral
rights, as will more fully appear from reference to Cerlificate of
Rights te Minerals K843/1989 R.M.

(2) Should the freehold owner or its suiccessars in titls or assigns or
its or their tenants or any others claiming by, through or under it
or them, suffer any loss, damage or injury by reason of any
subsidence, settlerent, shocks or cracking arising from past,
present or future mining operations on or under the land, or in
the vicinity thereof, or in the event of there being any disturbance
or interference in the peaceful and guiet enjoyment of the land
dua to any such mining aperatjons, then none of them shall have
any recourse, remedy, action or claim whatsoever against
JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED and/or its successors-in-litle or assigns, or
any other persons conducting mining operations on or under
the land, for such loss, damage or Injury, the freghold owner, on
behalf of iself, Hs successors-in-tille or assigns, and its or
thelr tenants and/or any others claiming by, through or under it
or them, hereby accepting all risk of such loss, demage or injury,
and JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successors-in-title and ite or their
assigns, lessees, licencees or fributors, subject to compliance
with any law governing mining operations, shall not be
prevented, by reason of any such loss, damage or injury from
continuing mining operations on or under the land, or in the
viclnity theraof. :

(3) Al rights which may be or become vested in the freehald owner
of the fand to receive or to share in any income or proceeds
which may accrue to the State from or in respect of the disposal
or werking of any of the undermining rights of the land or in
terms of any law, and without limiting the generality thereof,
including any share of claim or other licence monies, rentals,
profits or duss which may acerus to any such owrer under or by
virtue of any mineral lease, mining lease or mynpacht or the like
granted in respect of the land or the minerals therein, shall be
and they are hereby reserved to JOHANNESBURG

Jac
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CONSOLIDATED INVESTMENT COMPANY and iis successors
in title to such righis and its or their assigns as will more fully
appear from reference to Cerlificate of Real Rights K1613/1867
S.

(4) The aforegoing conditions D (1) to (3) are mada and imposed for
the benefit of and shall be enforceable, or may be waived or
relaxed by JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successors in title tot eh rights as
cantained therein, or to the right to enforce the said conditions,
and its or heir assigns and itthey shall at all times in their
absolute discretion be entitled to allow any third partylies to
participate either Jointly or severally in the said rights, and
JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successars-in-itle and its or their
assigns shal| furthermore, be entitled at all iimes to leass, cede
and assign its/their rights wholly or | part to any third party/ies, -
elther Jointly or saverally.

E SUBJECT to the condition that Portion of the property hereby transferred,

represented by the figure leltered D E F G H J 8 K on diagram 8.G. No, A.
7044/1868 in respect of Portion 52 of the aforesaid farm and which is attached
hereto shall not, without the written consent of JOHANNESBURG
CONSCLIDATED INVESTMENT COMPANY LIMITED or its successors-in-tite
to the right to enforce this condition, or its or their assigns, first had and
obtained, be used for any purpese whatsoever other than as a public park
andfor for recreation facilities under the control of the Local Authority in

perpetuity

F. By virtue of Netarlal Deed K5601/12808 the withinmentioned property Is subject
to a right perpeluity to an area indicated by the figure ABCDEFGHJKLMA on
diagram SG No. A2803/1990 in favour of ESKOM for the purpose of
erecting powerlines, access roads and/or to lay cables, and all works necessary or
ancillary thereto, as will more fully appear from refsrence to the said Notarial Deed.

The following titla conditions are recorded against Dsed of Transfer
T3884/1998 in respect of Portion 102 of the farm LEEUWPOORT 113, Reglstration
Division IR, Gautenyg Province:

y " By virtue of Certificate of Rights to Minerals No, K155/1988 R.M. the reservation
of all rights to minerals, metals and mineral substances of every kind
whatsoever, whether preclous or base, nothing excepted and without in any
wey limiting the generality thereof, including those of vegetable and animal
origin such as ceal, oil, oll shale, torbanite, lime and limestone and also
including fire-clay, sand, stone or clay, precious and ssmi-precious stones as
also the rights of working them, provided that the freeheld owner of the land
shall be entitted to use such reasonable guaniifies of sand stone and
brickmaking clay as it may from time to time bona fide require for building
purposes on the land |, but subject always to such use not In any way restricting
or Interfering with the exercise by the transferor and its successors in tille to
such rights, or its or their assigns of its/their said rights, which shall at all times
have and enioy priority over the rights of tha fresheld owner, and other ancillary
rights necessary and incidental lo suich workings, including the right to any
Mynpacht or any Mining Lease in respect of the mining, exploltation and/or
removal of the sald minerals, metals and mineral substances, and including
further all rights, royalties and accruals which are or may be made or allowed by

S
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law o the holder of the mineral rights, in favour of JOHNNIES INDUSTRIAL
CORPORATION LIMITED, its suceessors in tifle or  assigns.

By virtues of Certificate of Real Rights No. K295/1888S, all rights which may ke
or become vested in the Freshold Owner to share In any income or proceeds
which may accrue to the State or in regpect of the dizposal or working of any of
the undermining rights of the property or in terms of any law and without limiting
the generality thereof, including any share of clalm or cother licence moneys,
rentals profits or dues which may accrue under or by vitus of any Mineral
Lease, Mining Lease, Mynpacht or the like granted in respect of the property or
the minerals in and wpon the land are reserved {o Johnnies Industrial
Cerporation Limited, its successors in title or assigns.

The former remaining extent of the said farm Lesuwpoort 113, measuring
3271,3106 heclares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed KB09/19568S subject to a servitude in perpetuity over an area of
land 89 square meires in favour of the Town Council of Boksburg for purposes
of constructing a Transfarmer house, as will more fully 2ppear from reference fo
the said Notarial Deed.

The former remaining extent of the said farm Leesuwpoort 113 measuring
32529503 heclares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K1349/19888 subject to a servitude in perpetuity for the purpose
of eracting an electricity substation with ancillary rights in favour of the Town
Council of Boksburg as will more fully appear from reference to the said Notarjal
Deed,

The former remaining extent of the said farm Lesuwpoort 113, measuring
3228,0373 hectaras (a portion whareof is hereby transferred ) Is by virtue of
Notarial Deed K108/1967S subject to a servitude for the conveyance of
electricity and substation, with ancillary rights In favour of the Town Councll of
Boksburg as will more fully appear from reference to the said Notarial Desd.

The former remaining extent of the said farm Lesuwpoort 113, measuring
2616,6550 heclares (a2 portion whereof is hereby transferred) is by virtue of
Nofarial Deed K184/19738 subject to a servitude In perpetuity to convey and
transmit waler by means of pipelines in favour of the Rand Water Board as will
more fully appear from reference to the said Notarial Deed and diagram.

Tha former remaining extent of the said farm Lesuwpoort 113, measuring
2616,68550 hectares (a portion whereof is hereby transferrec) is by virtue of
Notarial Deed K568/18738 subject to a servitude in perpetuity to construct,
reconstruct, use, maintain, repair, lay, re-lay, alter, inspect and remove
overhead electric power lines in favour of ESKOM, as shown by the letters
ABCDE and FGHJ and KLMNOP on Diagram S.G. No. AB438/1970, together
with ancillary rights, as will more fully appear from the said Notarial Deed and
Diagram.

The former remaining exient of the said farm Leeuwpoort 113, measuring
2020,0312 hectares (a portion whereof is hersby fransferred) is by viriue of
Netarial Deed K3132/19848 subject to a servitude to convey electricity In favour
of ESKQM together with aneillary rights and subject to conditions, as will more
fully appear from reference to the said Notarial Deed. '

The former remaining sxtent of the said farm Leeuwpoort 113, measuring

2020,0312 hectares (a portion whereof is hereby transferrad) is by virtue of

Netarial Deed K3133/19848 subject to a servitude to convey electricily in favolir

of ESKOM, together with ancillary rights, and subject to conditions, as will more

fully appear on reference to the sald Notarial Dead. 4
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10, The former remaining extent of the said farm Lesuwpoort 113, measuring
1831,2848 hectares (a porlion whereof is hareby transferred) is by virtue of
Notarial Deed K4455/1987S subject to a servitude ta convey electricity in favour
of ESKOM, together with ancillary rights, and subject to conditions as will more
fully appear on reference to the said Notarial Deed.

11, The former remaining extent of the said farm Leeuwpoort 113, measuring
1918,6408 hectares (a portion whereof is hereby transferred) Is by virtue of
Notarial Deed K2213/18908 subject to a servitude to convey electricity in favour
of ESKOM together with ancillary rights and subject fo conditions, as will mare
fully appear from referance to the said Notarial Deed and Diagram

12. The former remaining extent of the said farm Leeuwpoort 113, measuring
1811,9383 hectares (a portion whereof Is hereby transferred) is by virtue of
Notarial Deed K5731/19938 subject to a perpeiual right of way servitude for
water main purposss and other municipal services, in favour of the City Council
of Boksburg, 3 metres wide, as shown on Diagram S.G. No. A11288/1882
defined by the lines ABC, DE, FG, HJ, together with ancillary rights, and subject
to conditions, as will more fully appear from reference ta the said Notarial Deed,

13.  The former remaining extent of the said farm Lesuwpoort 113, measuring
1789,5460 hectares (a porfion whereof is hereby transferred) is by virtue of
Notarial Deeds K4132/19845, K4133/1924S, and K4134/1994S subjest fo a
powerline servitude In favour of ESKOM with anclllary rights and subject to
conditions as will more fully appear from reference to the said Notarial Dezd.

14. Aangeslen die grond deel vorm van 'n gebied wat ondermyn staan te word en
onderhewig mag wees aan versakking, vassakking, skokke en krake waens,
mynbedrywighede In die verlede, die hede of in diz foskoms asnvaar die
eienzar alle verantwoordelikheid vir enige skade aan die grond of gebous
daarop as gevelg van sodanige versakking, vassakking, skokke of krake.

15.  Aangesien hierdie erf (standplaas, grond, ens.) in die nabyheid van 'n verkende
mynskag geleg Is, aanvaar die eienaar daarvan dat daar 'n mate van ongserisf
soverdit stofbesoadeling en geraas betref, as gevolg van die werking van die
skag, ondervind mag word,

SUBJECT FURTHER to the following conditions imposed and enforceable by
JOHNNIES INDUSTRIAL CORPORATION LIMITED NO. 1901/000429/06

16.  The said property Is proclaimed land and as such is subject to the provisions of
Act 20 of 1867 (Mining Rights Act) now or hereafter to be in ferce affecting the
said property, and subject to all mining titles and all rights attaching to them and
issued or held under Act 20 of 1867, on and under the area of the said property.

17. Should the owner or their sucesssors in fitle or asslgns or its tenants or any
other claiming by, through or under it suffer any loss, damage or injury by
reason of any subsidence, settlement, shocks or eracking arising from the past,
present or future mining operations on or under the land, or in the vicinity
thereof, or in the event of there being any disturbance or interference in the
peaceful and quiet enjoyment of the land due to any such mining operations,
then nane of them shall have any resourse, remedy, action ar claim whatsoever
against JOHNNIES INDUSTRIAL CORPORATION LIMITED (No.
1801/000426/06) and/or its successars In title or assigns, or any other person
condueting mining operations on ar under the property, for such loss, damage
or injury, the owner on behalf of Itselves, its successors in title or asslgns and Its

e
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tenants and/or any other claiming by, thraugh or under it or then, hereby

accepting all risks or such loss, damags or injury, and the transferor or its
successors in fitle and its or their assigns, lessees, licensees or tributors
subject to compliance with any law goverming mining operations, shall net be
prevented, by reason of any such loss, damage or injury, from continuing
mining operations on or under the property, or in the vicinity thereof.

No noxious industry of any nature shall be established or conducted on the
property. "Noxious Industry”" shall mean anything injurious to the health of or
offensive or a nuisance to other registered owners or occupiers of property In
the vicinity.

The transferor reserves to Itself, as owner of the Remaining Extent of the said
Farm Leeuwpoort No. 113, Registration Division [.R., the Pravince of Gauteng
of which the property hereby fransferred forms part, and its succsssors in title
thereto or its or their assigns, the sole and exclusive right to any servitudes or
other privileges, whether registerad or not, which may at any time have been
imposed on any property in fTavour of the cwrer of the said Remaining Extent |
and by benefils derived therson, and the frechold owner and his heirs,
executars, administrators or assigns shall not be enfitied to participate tharein
except to the exant |, if any, as may from time to time be permitted by the
transferor or its successors in title or ils or thelr assigns in itsitheir absolute
diseretion.

(@) The said transferee shall net without the prior written consent of the
transferar use the said properiy for any purposes other than that of a
water supply reservoir.

(b)  Should the fransferes at some fulure date desire to remove the
resirictive conditions set out in clause 20(s) ahove and should the
transferor consent thersto, lhen an addilional consideration shall be
payable by the transferse to the transferor egual fo the difference
beiween the purchase price as set out In the Deed and the market value
that the said property would have after the removal of the said restrictive
conditions, If the transferor and transferae should fail to agree upon the
saitl market value, the market value shall be the average of two
valuations by reaistered valuers one of whom shall be appointed by the
transferor and one by the transferee.

The transfaror includes it Successors n Title or Assigns.

The condilions contained in the aforegeing paragraphs 16 to 20 inclusive are
imposed for tha benefit of and shall be enforceable by the transferor or its
successors in title or assigns to the rights as contained therein and they shall at
all times in its/their absolute discretion be entitied to allow any person, company
or concemn jointly or severally to parlicipate in the sald rights and the transferor
or its succassors In title shall in addition at all times be entitled to cede or assign
the said rights wholly or In part fo any persan, company or concern, either jointly
or severally.

The former remaining extent of the Farm Lesuwpoort 113, measuring
3271,3106 hectares, a portion whereof is hereby transferred Is subject to
Mynpacht Brief 385 in terms of Section 21(c) of Act 35 of 1908.

Disposal of title conditions

The land surveyor attending to the general plan for the proposed township must plot the
servitudes and issue a certificate lo determine -
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- which servitudes affect the land
- which servitudes do not affect the land through the situation thereof

If the servitudes affect the land through the sltuation thereof, this fact musi be
disclosed In the conditions of establishment for this township and the stands in the
township affected thereby, must be made subject to these servitudes.

If the servitudes do not affect the land through the siluation thereof, this fact must be
disclosed in the conditions of establishment for this township and these servitudes will
then not be carried forward to the tite deeds of the erven in this township,

3.1 Disposal of the fitle conditions relating to the Remaining Extent of the
farm Leeuwpoort 113, Registration Division LR., Gauteng Province as
depicted in Deed of Transfer T82017/2001:

3.1.1 Conditions 1, 2, 16 and 23 relate to servifudes In favour of the
Ekurhuleni Metropolitan Municipality In perpetuity for the purpose
of erscting electric substations, conveyance of electricity and the
construction of a transformer house,

If these servitudes affect the proposed township establishment area
through the situation thereof, the conditions of establishment must
Indicale which erven are affectad by these ssrvitudes.

If thesa servitudes do not affect the proposed township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title conditions will not be carried forward to the title
deeds of the erven In the township,

3.1.2 Condtions 3, 4, 5 6, 7, 8, 8, 10, 11, 13, 14, 15, and 17 relate to
servitudes over the properiy In favour of ESKOM te convey eleckricity
over the proparty.

If these servitudes affect the proposed fownship establishment area
through the silualion thersof, the conditions of establishment must
indicate which erven are affected by these servitudes.

It these servitudes do not affect the proposad township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title sondition will not be carried forward 1o the title
deeds of the erven in the township.

3.1.3 Conditions 12, 18, 20, 21 and 25 relate to servitudes for water maln
purposes, sewerage purposes as well as stormwater and municipal
purposes in favour of the Ekurhuleni Metropolitan Municipality

If these serviludes affect the proposed township establishment area
through the situation thereof, the conditions of establishment must
indicate which erven are alfected by these servitudes.

If these servitude do not affect the proposed township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title conditions will not be carried forward to the title
deeds of iha erven in the township

3.14 Condlions 19, 22 and 27 relate to semrviludes in favour of
RAND WATER BOARD to convey and transmit water over the property.
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If these servitudas affect the proposad township establishment area
through the situation thereof, the conditions of establishment must
indicate which erven are affected by this servitude.

If these serviludes do not affect the proposed township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title conditions will not be carried forward to the title
deeds of the erven in the township.

3.1.8 Conditions 24 and 26 relate to servitudes in favour of DIE SUID
AFRIKAANSE GASDISTRIBUSIEKORPORASIE BEPERK to transmit
gas by means of a pipeline or pipelines over the properly.

If these servitudes affect the proposed township esteblishment area
through the situation thereof, the conditions of establishment must
indicate which erven are affected by these servitudes.

If these servitudes do not affect the proposed township sstablishment
area through the situation thereof, the conditions of establishment must
inclicate that these title conditions will not b= carried forward fo the fitle
deeds of the erven in the lownship

Disposal of the title conditions relating to the Remaining Extent of Portion
61 of the farm Leeuwpoort 113, Registration Division LR., Gauteng
Province as depicted in Deed of Transfer T44388/1967:

3.2.1 Conditions A, B, and C relate to servitudes in favour of the Ekurhuleni
Metropalitan  Municipality in  perpetuity for the purpese
of erecting electric substations, conveyance of eleciricity and the
consiruction of a transformer house.

Deed of Transfer T44389/1967 was endorsed on page 8 thereof o
indicate that conditlons AB and C have lapsed by merger because
these servitudes, which were registered in favour of the local authority,
are reflected in a title deed where the local authority is also the awner of
the land. Despite this fact, {hese servitudes must still be considsred and
accommodated far tawnship establishment purposes.

If these servitudes affect the proposed township establishment area
through the situation thereof the conditions of establishment must
indicate which erven are affected by these senitudes.

If these servitudes do not aiffect the proposed township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title conditions will not be carried farward to the title
deeds of the erven In the township,

3.2.2 Conditions D (1) to D (4) relate to the reservation of rights to minerals
and real rights in favour of JOHANNESBURG CONSOLIDATED
INVESTMENT COMPANY LIMITED.

These title canditions must be czrried forwvard to ihe title desds of the
erven in the propossd township establishmant area.

3.2.3 Condition E relates fo a servitude in favour of ESKOM to convey
elaclricity over the property.
/InC
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if this servitude affects the proposed township astablishment area
through the situation thereef, the conditions of astablishment must
indicate which erven are affectad by this servilude.

It this servitude does not affect the proposed township establishment
area through the situation thersof, the conditions of establishment must
indicate that this fitle condition will not be carried forward to ths fille
deeds of the erven in the township,

Disposal of the title conditions relating to the Remaining Extent of Portion
52 of the farm Leeuwpoort 113, Registration Division [R., Gauteng
Province as depicted in Desd of Transfer T44389/1867;

3.3.1

332

3.3.3

3.34

Conditicns A, B and C relate to servitudes in favour of the Ekurhuleni
Metropolitan ~ Municipality in  perpetuity for ‘the purpose
of erecting electric substations, conveyance of electricity and the
construction of a transformer house.

If these servitudes affect the proposed township establishment area
through the situation therzof, the conditions of establishment must
indicate which erven are affected by these servitudes.

If these servitudes do not affect the proposed township establishment
area through the situation thersof, the conditions of establishment must
indicate that these title conditions will not be carried forward to the fitle
deeds of the erven in the township.

Conditians D (1) te D (4) relate to the reservation of rights to minerals
and real rights in favour of JOHANNESBURG CONSOCLIDATED
INVESTMENT COMPANY LIMITED,

These title conditions must be carried forward to the title deeds of the
erven in the propased township establishment area.

Condition E relates to a servitude that limits the use of the property to
the use as a public park and/or for recreational facilities

The written consent of the JOHANNESBURG CONSOLIDATED
INVESTMENT COMPANY LIMITED or its successors-in-title o enforce
this title condition must be obtained to use the property for a purpese
other than that of a public place and/or for recreational purposes,

Cendition F relates to a servitude In favour -7 ESKOM to erect
powatlines, accass roads and to lay cables.

If this senvitude affects the proposed lownship establishment area
through the situation thereof, the canditions of establishment must
Indicate which erven are affected by this servitude,

If this senvitude does not affect the proposed township establishmerit
area through the situation thereof, the conditions of establishment must
indicate that this fitle condition will not be carrled forward 1o the title
deeds of the erven in the township.

Disposal of the fitle conditions relating to Portion 102 of the farm
Leeuwpoort 113, Registration Division LR., Gauteng Province as
depicted in Deed of Transfer T3834/1898:

S
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3.4.1 Conditions 1 and 2 relate to the reservation of rights to minerals and real
rights in favour of JOHNNIES INDUSTRIAL CORPORATION LIMITED

These title conditions must be carrled forward to the fitle deeds of the
erven in the proposed township establishment area,

3.4.2 Condltions 3,4,5 and 12 relate to servitudes aver the property in favour
of the EKURHULEN| METROPOLITAN MUNICIPALITY for an electrical
substation, conveying of electricity, right of way and other municipal
purposes,

If these servitudes affect the proposed fownship estabiishment area
through the situation thersof, the conditions of establishment must
indicate which erven are affected by these servitudes.

I[f these serviludes do not affect the proposed township establishment
area through the situation thereof, the conditions of establishment must
indicate that these title conditions will not be carried forward to the title
deads of ihe erven in the township.

343 Condition 6 relates to a servitude to convey and. transmit water by
means of pipelines in favour of RAND WATER BOARD.

If this servitude affects the proposed township establishment area
through the situation thereof, the condilions of establishment must
indicate which erven are affected by this servitude.

If this servitude does not affect the proposed township establishment
area through the situation thereof, the cenditions of establishment must
indicate that this title cendition will not be carried forward to the title
deeds of the erven In the township.

3.4.4 Condition 7, 8, 8, 10, 11 and 13 relale to serviludes in Tavour of ESKOM
to convey electricity over the praperty.

If these servitudes affect the proposed township establishment area
through the situalion thersof, the condifions of establishment must
indicate which erven are affected by these sevitudes,

If these servitudes do not affect the proposed township establishment
area through the situation ther=of, the conditions of establishment must
Indicate that these fitle conditions will not be carried forward to the fitle
deeds of the srven in the township.

3.4.5 Condilions 14, 15, 16, 17, 18, 1B, 20, 21 and 22 relate to servitudes
regarding inconvenience caused by mining activities.

These title conditions must be carried forward to the title deeds of the
erven In the proposed tewnship establishment area.

However, condition 20(a) relates to the fact that the property can only be
used for a water supply reservoir. If the property will be required for
any other purpose, JOHNNIES INDUSTRIAL CORPORATION LIMITED
must give its consent to the new use of the property.

3.46 Condition 23 relates to a Mynpacht Brief. Aon_
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This fille condition must be desalt with as indicated in the letter to be
issued by the Mining Rights Title Cffice in Pretaria,

Pariiculars of the Registered Owner

4.1 EKURHULENI METROFOLITAN MUNICIPALITY Is the registered owner of:

411 Remaining Extent of the farm LEEUWPOORT 113
Registration Division IR, Gauteng Province
Measuring 1340,1747 (One Thousand Three Hundred and Forty
Comma One Seven Four Seven) hectares '
Held by viriue of Desd of Transfer T82017/2001

4.1.2 Remaining Extent of Portion 51 of the farm LEEUWPOORT 113
Registration Division IR,, Gauteng Province
Measuring 12,1184 (Twelve comma One One Nine Four) hectares
Held by Deed of Transfer T44389/1967

4.1.3 Remaining Extent of Portion 52 of the farm LEEUWPOORT 113
Registration Division [R., Gauteng Province
Measuring 4,1973 (Four comma One Nine Seven Three) hectares
Held by Deed of Transfer T44389/1967

4.1.4 Portion 102 of the farm LEEUWPOORT 113
Ragistration Division IR., Gauteng Province
Measuring 26281 (Two comma Six Two Eight One) hectares
Held by Deed of Transfer T3884/1998

Particulars of the Township Applicant

EKURHULENI METROPOLITAN MUNICIPALITY

Partleulars of the Local Authority

EKURHULEN! METROPOLITAN MUNICIPALITY

Holder of the Rights of Minerals

Section 3(1) of the Mineral and Fetroleum Resources Development Act, 2002 (No 28 of
2002) states that from 1 May 2004 the State becams the custodian of all mineral
resources,

The State, acfing through the Minister of Minerals and Energy, mlust cansent to this
township development and Ms Thandiwe Biyele (Tel (011) 358-9791 / 082 586 6203) of
the Department of Minerals and Energy in Braamfontein must be approached in this
regard.

Conveyancing steps to be followed before or simultaneously with the opening of the
township register

8.1 Registration of a Cerlificale of Registered Tille in respect of each of the
subdivisions of the affected portions of land.
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8.2 Regisiration of a Certificate of Consclidated Title in respect of all the subdivision
of the affected porfions of land and other components that compose the total of
the land on which the township will be established.

B.3 Application for the opaning of the township register and the registration of the
General Plan

SIGNED ai RANDBURG on the 30 October 2006

i liand]

CONVEYANCER
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SERVITUDE CERTIFICATE

In respect of the propased Leeuwpoort Development, situated on the Remainder of the Farm
Leeuwpoort 113 JR, Partions 51, 52 and 102 of the farm Leeuwpoort 113 IR.

1 The Remainder of the farm Leeuwpoort 113 IR, held by Deed of Transfer No.
T8201/2001

Servitudes which affect the fand and the township:

1. The former remaining extent of the said Farm Leeuwpoort 113, measuring
2020,0312 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K3132/1984S subject to a servitude to convey electricity in favour
of ESKOM together with anclllary rights and subject to conditions, as will more
fully appear from reference to said Notarial Deed.

2. By virtue of Notarial Deed of Route Description K5562/1999S, the exact Roule
of the right in favour of ESKOM to convey eleclricity as reserved vide
K3132/19848 is now defined as follows:

The centre line of the overhead transmission line with underground cables
traverses the abovementioned property along the route indicated by the line
ABCD en the annexed Diagram S.G. No, A3530/1998, the extent and width of
the servitude being 11 (ELEVEN) metres on each side of the said line as will
more fully appear from the said Notarial Deed of Route Description with the
Diagram annexed thereto,

3 The former remaining extent of the said Farm Leeuwpoort 113, measuring
2020,0312 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K3133/19848 subject to a servitude to convey electricity in favour
of ESKOM, together with ancillary rights, subject to conditions, as will more fully
appear on reference to the said Notarial Deed.

4. The former remaining exient of the said Farm Leeuwpoort 113, measuring
1931,2940 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K4455/1987S subject to a servitude to convey electricity in favour
of ESKOM together with ancillary rights and subject to conditions as will mere
fully appear on reference to the said Notarial Deed.

5. The former remaining extent of the said Farm Leeuwpoort 113, measuring
1918,6408 hectares (a porfion whereof is hereby transferred) is by virtue of
Notarial Deed K2213/1990S subject to a servitude to convey eleotricity in favour
of ESKOM together with ancillary rights subject to conditions, as will maore fully
appear on reference to the said Notarial Deed.

Ran Swart Land Sunveyors (PTY) LTE Reg No. 971 3130/Q7
X Swear B Landm (PTA) LSALLL
B 0 Box 17324 GROENKLOOF DG27; Tel 012-346 3787/8: Fax 012-348 2308
e-mail landplan@mweh co za
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The former remaining extent of the said Farm lLeeuwpoort 113, measuring
1798,5460 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K4132/1994S subject to a power line servitude in favour of
ESKOM with ancillary rights and subject to the conditions as will more fully
appear from reference to the said Notarial Deed,

The former remaining extent of the said Farm Leeuwpoort 113, measuring
1799,5460 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K4133/18948 subject to a power line servitude in favour of
ESKOM with ancillary rights and subject to the conditions as will more fully
appear from reference to the said Notarial Deed,

The former remaining extent of the said Farm Leadwort 113, measuring
1798,5480 hectares (a portion whereof is hereby transferred) is by virtue of
Notaries Deed K4134/19948 subject to a power line servitude in favour of
ESKOM with ancillary rights and subject to the conditions as will more fully
appear from reference to the said Notaries Deed.

By Notaries Deed of Servitude No. K3354/1896S the withinmentioned property
Is subject to a servitude for electrical purposes in favour of the Council, together
with ancillary rights, 2 meters, the centre line of which being indicated by the
line xy on Diagram S.G. No. 7523/1995 annexed thereto.

By Notarial Deed of Servitude No. K1042/1993S the withinmentioned property
is subject to a servitude in favour of ESKOM lo convey electricity over the
property together with ancillary rights and subject to conditions as will more fully
appear from reference to the said Notarial Deed.

By Notarial Deed of Servitude No. K1041/1993S the withinmentioned property
is subject to a servitude for sewerage purposes 2 (TWO) meters wide as
indicated by ABCDEFGHJKLMNOPQRSTUVWXYZ on Diagram S.G. No.
5838/1991 with ancillary rights.

By virtue of Notarial Deed K1836/18718 the withinmentioned property is subject
to a servitude in perpetuity in favour of the Transitional Local Council of
Boksburg to use a strip of ground for sewerage purposes which strip is defined
by the letters ABCDEFGHJKLMNCOPQRSTUVWX on Diagram S.G. No,
AB440/1970 annexed thereto.

By Notarial Deed K184/1973S the remaining extent of the Farm Lesuwpoort is
subject to a servitude in favour of RAND WATER BOARD for the right to
convey and transmit water by way of pipelines laid across a strip of ground, 16
(SIXTEEN) metres wide, the centre line of which is represented by the figure
ABCDE on Diagram S.G. No. AB437/1970 annexed thereto.

Servitudes which affect the land but not the township:

1.

The former remaining extent of the said Farm Leeuwpoort 113, measuring
3252,8503 hectares (a portion whereof is hereby transferred) is by virtue of
Notaral Deed K1349/1959S subject to a servitude In perpetuity for the purpose
of erecting an electricity substation with ancillary rights in favour of the Town
Councll of Boksburg as will more fully appear from reference to the said Notarial
Deed.
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The former remaining exient of the said Farm Leeuwpoort 113, measuring
3226,0373 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K10B0/1967S subject to a servitude for the conveyance of
electricity and substation with ancillary rights in favour of the Town Council of
Boksburg as will more fully appear from reference to the said Notarial Deed.

The former remaining extent of the said Farm Leeuwpoort 113, measuring
2616,6550 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed KS568/19735 sublect to right in perpetuily to construct
reconstruct, use, maintain, repair, lay, re-lay, alter, inspect and remove
overhead electric power lines in favour of ESKOM as shown by the letters
ABGCDE and FGHJ and KLMNOP on Diagram S.G. No. AB438/1970 together
with ancillary rights, as will more fully appear from the said Notarial Deed and
Diagram.

The former remaining extent of the said Farm Leeuwpoort 113, measuring
2133,4632 hectares, of which the property transferred forms a portion, is by
virtue of Notarial Deed K2077/1980S subject to a servitude in perpetuity to
convey electricity across the said property by means of one transmission line
consisting of wires or cables and/cr other appliances underground or overhead |
in favour of ESKOM together with ancillary rights.

The former remaining extent of the said Farm Leesuwpoort 113, measuring
1942,7660 hectares (a portion whereof Is hereby transferred) is by virtue of
Notarial Deed K1665/1985S subject to a servitude in favour of ESKOM, its
successors and assigns of licensees the right in perpetuity to convey electricity
across the said property by means of underground cables or other appliances
laid under the surface of the ground, together with ancillary rights as defined by
the line AB on diagram S.G. No. A7493/1982 as will more fully appear from
reference to the said Notarial Deed.

By virtue of Notanal Deed of Route Description K3814/1993S, the exact Route
to convey electricity as reserved in favour of ESKOM vide Notarial Deed
K2213/1990S is now indicated by the figure ABCDEFA on Diagram $.G. No.
A2620/1980 which area is 34 (THIRTY FOUR) Square Metres as will more fully
appear from the said Notarial Deed of Route Description with the Diagram
annexed thereto.

The former remaining extent of the said Farm Leeuwpoort 113, measuring
1811,9393 hectares (a portion whereof is hereby transferred) Is by virtue of
Notarial Deed K5731/19938S, subject to perpetual right of way servitude for
water main purposes and other municipal services in favour of the City Council
of Boksburg, 3 metres wide as shown on Diagram S.G. No. A11288/1992
defined by the lines ABC, DE, FG, HJ together with ancillary rights, and
subject to the conditions, as will more fully appear from reference to the
said Nolarial Deed.

Subject to Deed of Servitude No. K788/1978 in favour of the RAND WATER
BOARD represented by the figures ABCDEFG on Diagram S.G. No.
AB297/1974.

By Notarial Deed K1637/19718 the withinmentioned property is subject fo a
servitude in favour of the City Council of Greater Germiston in perpetuity to use
a strip of ground for sewerage, stormwater and municipal purposes which strip
is more fully described by the letters ABCDEFGHJKLMNOPQRSTUV on
Diagram S.G. No. A6438/1870 which diagram is annexed o the said Notarial
Deed.



2

4

Portion 51, held by Deed of Transfer No. 44389/1967

Servitudes which affect the land and the township:

&

The former Remaining Extent measuring as such 3271,3006 hectares is
subject to a servitude in perpetuity in favour of the Town Council of
Boksburg for the purpose of erecting an Electricity Sub-station together

with ancillary rights as will more fully appear from Notarial Deed of

Servitude No. 508/19588.

The former Remaining Extent measuring as such 3252,9504 hectares is subject
to a servitude in perpetuity in favour of the Town Council of Boksburg for the
purpose of eracting an Electricity sub-station together with ancillary rights as will
more fully appear from Notarial Deed of Servitude No. 1349/1959S.

The former Remaining Extent measuring as such 2764,9172 hectares is subject
to a servitude for the conveyance of electricity and electricity sub-station in
favour of the Town Council of Boksburg together with ancillary rights as will
mare fully appear from Notarial Deed No. 1080/1967S.

By virtue of Notarial Deed K5801/1890S the withinmentioned property is
subject to a right in perpetuity to an area indicated by the figure
ABCDEFGHJKLMA on diagram SG No., A2603/1990 in favour of ESKOM
for the purpose of erecting powerlines, access roads and/or to lay cables, and
all works necessary or ancillary thereto, as will more fully appear from reference
to the said Notarial Deed.

Servitudes which affect the land but not the township:

1.

All rights to minerals, metals and mineral substances of every kind whatsoever,
whether precious or base, nothing excepted and without in any way limiting the
generality thereof, including those of vegetable and animal origin such as coal,
oil shale, torbanite, lime and limestone, and also including sand, stone and clay,
and precious and semi-precious stones in, on and under the land, together with
all such ancillary and other rights as may attach or accrue thereto or to the
holder thereof under the common law and/or statute law, shall be and they are
hereby reserved to JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED, and its successors-in-title to such rights or to its or their
assigns, including the rights to any mynpacht or any mining lease In respect of
the mining exploitation and/or removal of the said minerals, metals and mineral
substances, and including further all rights, royalties and accruals which are or
may be made or allowed by law to the holder of the mineral rights; as will more
fully appear from reference to Certificate of Rights to Minerals K643/1867 RM

Should the freehold owner or its successors in fitle or assigns or its or their
tenants or any others claiming by, through or under it or them, suffer any loss,
damage or injury by reason of any subsidence, setilement, shocks or cracking
arising from past, present or future mining operations on or under the land, or in
the vicinity thereof, or in the event of there being any disturbance or interference
in the peaceful and quiet enjoyment of the land due to any such mining
operations, then none of them shall have any recourse, remedy, action or claim
whatsoever against JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED andfor its successors-in-title or assigns, or any other
persons conducting mining operations on or under the [and, for such loss,
damage or injury, the freehold owner, on behalf of itself, its successors-in-title or
assigns, and its or their tenants and/or any others claiming by, through or under
it or them, hereby accepting all risk of such loss, damage or injury, and
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JOHANNESBURG CONSOLIDATED INVESTMENT COMPANY LIMITED or
its successors-in-title and its or their assigns, lessees, licensees or tributors,
subject to compliance with any law gaverning mining operations, shall not be
prevented, by reasan of any such loss, damage or injury from cortinuing mining
operations on or under the land, or in the vicinity thereof.

3 All rights which may be or become vested in the freehold owner of the land to
receive or to share in any income or procaeeds which may accrue to the State
from or in respect of the disposal or working of any of the undermining rights of
the land orin terms of any law, and without limiting the generality thereof,
including any share of claim or other licence moenies, rentals, profits or dues
which may accrue 1o any such owner under or by virtue of any mineral lease,
mining lease ar mynpacht orthe like granted in respect of the land or the
minerals therein, shall be and they are hereby reserved to JOHANNESBURG
CONSOLIDATED INVESTMENT COMPANY and its successars in title to such
rights and its or their assigns as will more fully appear from reference
to Certificate of Real Rights K1613/1867S

4. The aforegoing conditions D (1) 1o (3) are made and imposed for the benefit of
and shall be enforceable, or may be waived or relaxed by JOHANNESBURG
CONSOLIDATED INVESTMENT COMPANY LIMITED or its successors in fitle
to the rights as contained therein, or to the right to enfarce the said conditions,
and its or their assigns and it/they shall at all times in their absolute discretion
be entitled to allow any third party/ies to parlicipate either jointly or severally in
the said rights, and JOHANNESBURG CONSOLIDATED INVESTMENT
COMPANY LIMITED or its successors-in-title and its or their assigns shall
furthermare, be entitled at all times to lease, cede and assign its/their rights
wholly or in part to any third party/ies, either jointly or saverally.

Portion 52 held by Deed of Transfer No. Y44389/1967

Servitudes which affect the land and the township:
None.
Servitudes which affect the land but not the townshigp:

SUBJECT to the condition that Portion of the property hereby transferred,
represented by the figure leflered D E F G H J § K on diagram S.G. No. A
7044/1966 in respect of Portion 52 of the aforesaid farm and which is attached
heretc shall not, without the written consent of JOHANNESBURG
CONSOLIDATED INVESTMENT COMPANY LIMITED or its successors-in-tite
to the right to enforce this condition, or its or their assigns, first had and
obtained, be used for any purpose whatscever other than as a public park
and/or for recreation facilties under the control of the Local Authority in
perpetuity

Portion 102 of the farm Leeuwpoort held by Deed of Transfer T3884/1998

Servitudes which affect the land and the township:

i Aangesien die grond deel vorm van 'n gebied wat ondermyn staan te word en
onderhewig mag wees aan versakking, vassakking, skokke en krake weens,
mynbedrywighede in die verlede, die hede of in die toekoms aanvaar die
eienaar alle verantwoordelikheid vir enige skade aan die grond of geboue
daarop as gevolg van sodanige versakking, vassakking, skokke of krake.
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Aangesien hierdie erf (standplaas, grond, ens.) in die nabyheid van 'n verkende
mynskag geleé is, aanvaar die eienaar daarvan dat daar 'n mate van ongerief
soverdit stofbesoedeling en geraas betref, as gevolg van die werking van die
skag, ondervind mag word.

Servitudes which affect the land but not the township:

1.

The former remaining extent of the said farm Leeuwpoort 113, measuring
3271,3106 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K509/1958S subject to a servitude in perpetuity over an area of
land 89 square metres in favour of the Town Council of Boksburg for purposes
of constructing a Transformer house, as will more fully appear from reference to
the said Notarial Deed.

The former remaining extent of the said farm Leeuwpoort 113 measuring
3252,9503 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K1349/1959S subject to a servitude in perpetuity for the purpose
of erecting an electricity substation with ancillary rights in favour of the Town
Council of Boksburg as will more fully appear from reference to the said Notarial
Deed,

The former remaining extent of the said farm Leeuwpoort 113, measuring
3228,0373 hectares (a portion whereof is hereby transferred ) is by virtue of
Notarial Deed K108/1967S subject to a servitude for the conveyance of
electricity and substation, with ancillary rights in favour of the Town Council of
Boksburg as will more fully appear from reference to the said Notarial Deed.

The former remaining extent of the said farm Leeuwpoort 113, measuring
2616,6550 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K184/1973S subject to a servitude in perpetuity to convey and
transmit water by means of pipelines in favour of the Rand Water Board as will
more fully appear from reference to the said Notarial Deed and diagram.

The former remaining extent of the said farm Leeuwpoort 113, measuring
2616,6550 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K568/1973S subject to a servitude in perpetuity to construct,
reconstruct, use, maintain, repair, lay, re-lay, alter, inspect and remove
overhead electric power lines in favour of ESKOM, as shown by the letters
ABCDE and FGHJ and KLMNOP on Diagram S.G. No. A6438/1970, together
with ancillary rights, as will more fully appear from the said Notarial Deed and
Diagram.

The former remaining extent of the said farm Leeuwpoort 113, measuring
2020,0312 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K3132/1984S subject to a servitude to convey electricity in favour
of ESKOM together with ancillary rights and subject to conditions, as will more
fully appear from reference to the said Notarial Deed.

The former remaining extent of the said farm Leeuwpoort 113, measuring
2020,0312 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K3133/1984S subject to a servitude to convey electricity in favour
of ESKOM, together with ancillary rights, and subject to conditions, as will more
fully appear on reference to the said Notarial Deed.
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8. The former remaining extent of the said farm Leeuwpoort 113, measuring
1931,2949 heclares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K4455/1987S subject to a servitude to convey electricity in favour
of ESKOM, together with ancillary rights, and subject to conditions as will mare
fully appear on reference to the said Notarial Deed.

9, The former remaining extent of the said farm Leeuwpoort 113, measuring
1918,6408 hectares (a portion whereof is hereby transferred) is by virtue of
Notarial Deed K2213/1990S subject to a servitude to convey electricity in favour
of ESKOM together with ancillary rights and subject to conditions, as will more
fully appear from reference to the said Notarial Deed and Diagram

10. The former remaining extent of the said farm Leeuwpoort 113, measuring
1811,9393 hectares (a partion whereof is hereby transferred) is by virtue of
Notarial Deed K5731/1993S subject to a perpetual right of way servitude for
water main purposes and other municipal services, in favour of the City Coungil
of Boksburg, 3 metres wide, as shown on Diagram S.G. No. A11288/1992
defined by the lines ABC, DE, FG, HJ, together with ancillary rights, and subject
to conditions, as will more fully appear from reference to the said Notarial Desd.

11.  The former remaining extent of the said farm Leeuwpoort 113, measuring
1799,5460 hectares (a porticn whereof is hereby transferred) is by virtue of
Notarial Desds K4132/19945, K4133/19245, and K4134/1984S subject to a
powerline servitude in favour of ESKOM with ancillary rights and subject to
conditions as will more fully appear from reference to the said Notarial Deed.

XAN SWART
PROFESSIONAL LAND SURVEYOR



ANNEXURE D1b
PROPOSED TOWNSHIP LAYOUT
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GFSH — 2, PHASE 1 SOILS INVESTIGATIONS OF THE PROPOSED LEEUWPOORT DEVELOPMENT

EXECUTIVE SUMMARY

This report presents and comments on the results and observations of GFSH — 2 Phase 1 geotechnical
investigations carried out for township establishment and planning purposes on designated land parcels

within the Leeuwpoort Development Area.

This report should be read in conjunction with INTRACONSULT report IR801R, the results of this dolomite
stability report have been incorporated into the prefiminary NHBRC Site classifications for these land
parcels. Geotechnical investigations of the total study area has involved the assimilation and evaluation of
available geotechnical, geomorphological and geological data and additional detailed field investigations.
These investigations comprised field scouting and the profiling and sampling of trial holes in order to gather
further information for the evaluation of the general engineering geological conditions that exist beneath the

delineated land parcels.

Based on this detailed field work, soil profiles, dolomite risk analysis and the soil laboratory test results, the
designated land parcels have been sub-divided into {prefiminary) NHBRC Site Class Sub-Areas. These
preliminary Sub-Areas are designated in terms of the statutory composite Site Classes to highlight potential
planning and development constraints for near surface-soils. The procedure adopted is presented, the
methodology classifies founding horizons for light residential structures (at natural ground gradients)
according to their potential to cause foundation movements in terms of the sizes and loadings outlined in the
NHBRC Guidelines. Recommendations are given for foundation design: preference is given to raft {ype
foundation solutions in view of the variable foundation support problems anticipated across these
designated land parcels. A broad commentary on near surface conditions and their potential impact on
planning is provided. Correspondence with the DME is appended to this report: Attention is also drawn {o
potential GDACE requirements regarding dust impact (from neighbouring slimes dam facilities) and also the
need for specialist investigations with Ra, Th and U contamination in land parcels affected by earlier mining

activities.

Partners: DB Bullrick, BSc . MSc., Ph. D.{Eng Geol) MSAIEG SCINal .G A Hall, B5c PhD. C Eng.. MICE, £ur ing {FEANI), ACI Arb, SCI Nat
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INTRODUCTION AND TERMS OF REFERENCE

This report presents and comments on the results and observations of GFSH — 2 Phase 1
geotechnical investigations carried out to check aspects of the near surface soils for the planning
and formalisation of nine parcels of land designated for the proposed Leeuwpoort Development
Project. The total site area investigation comprised some 1 360 hectares of which 226 ha. are
dolomitic lands. A full dolomitic stabflity investigation of these dolomitic lands (in the south western
sector of the proposed development) has been carried out by INTRACONSULT and reported in
IR801R dated November 2006. This IR801R report should be read in conjunction with this near
surface soils document which incorporates the dolomitic evaluation in the Soil Map for this

development.

The terms of reference and scope of the work to be undertaken were discussed with Mr Hannes
Potgieter of Urban Dynamics. Intraconsult outlined proposals in letter IR801p2 dated 15" July 2006
and was instructed to proceed with the investigations on the 28" August 2006.

INFORMATION USED IN THIS STUDY

The following information has been used in the investigation and assessment of the site:

- INTRACSONULT report IR801R entitted: “GFSH - 2, Phase 1 Dolomitic Stability
Investigations of 226 hectares in the south western sector of the Leeuwpoort Development”,

dated November 2006..

Geological Map issued by the Director of Geological Survey: Sheet 2628 EAST RAND at a
scale of 1:250 000.

Selected orthophotograph and ground contours of the study area, provided through the
Professional Team Leader.

National Home Builders Registration Council: Home Builders Manual: Parts 1 and 2, Revision
1, February 1999.

SAIEG and SAICE. “Guidelines for urban FEngineering Geological investigations”..
- Soil Survey for Engineering : Brink, Partridge and Williams (1982).

Expansive Roadbed Treatment for Southern Africa: D J Weston (1980) 4" int. Conf. for
Expansive Soil Vol. 1 Denver pp339-360.

National Department of Housing Generic Spec. GFSH — 2, September 2002.




3. SITE DESCRIPTION

The designated site area is approximately 1 360 hectares in extent located on the Remainder of the
Farm Leeuwpoort 113 IQ and is shown on the locality plan at the end of this written report. Nine
separate land parcels comprise the total site area. For description purposes these land parceis have
been labelled A,B,C.D.E.F,G,H and | on the Soil Map IR801/S.

3.1

3.2

3.3

3.4

l.and Parcels F&G

Land Parcels F&G cover a site area of approximately 685 ha. The site area is bounded in
the east by Rondebult road (R21}, in the west by Barry Marais road, in the south by the North
Boundary road (R554) and in the south by the Sunward Park residential neighbourhood.
These land parcels are situated on gently undulating terrain on the southern site of a broad
open valley. Existing land use is agriculfural. A number of servitudes cross these areas
including bulk water supply pipelines, overhead electricity powerlines and an ore slurry

pipeline.

A number of pans, typical of terrain on the East Rand, were encountered on the upper
reaches of the slope on eastern portions of land parcel F. Two deep borrow pits have been
excavated adjacent to the R554 in the south western sector of Land Parcel F.

Land Parcels H&I

Land Parcels H&l cover a combined site area of approximately 15 ha. They are bounded by
Van Wyk Louw Drive to the north, by Barry Marais Road to the east, by the N17 national
road to the north and by a residential neighbourhood to the west.  These two land parceis
are separated by a bowl-shaped depression formed by a discussed borrow pitting area
(previously used for road construction materials}. Both sites are essentially fiat-lying, devoid
of trees and vegetated by grass. Major electrical (overhead) power servitudes occupy nearly

half of the available site areas.

Land Parcels E&D

Land Parcels E&D cover a site area of approximately 50 ha. The two sites straddle the N17
national road and are bisected by the wetland of the Elsburg Spruit. Land Parcel E is
situated predominately in the floodplain of this stream, with only a minor portion of the site on
the sideslope above the floodplain and wetland. Land Parcel E is bounded by an ERPM
slimes dam to the north west and a slimes tailings filled quarry/borrow pit to the west. The
eastern half of this site is highly disturbed and characterised by borrow and unconsolidated

backfill areas.

Land Parcels A, B&C

Land Parcels A,B&C cover a site area of approximately 140 ha. These sites are areas of
vacant land between Reiger Park and Parkdene and generally comprise disturbed near
surface lands used for indiscriminate borrowing and illegal dumping. Land parcel B has
existing (disused) buildings and a soccer filed on the site.  The northern sector of Land
parcel A appears to have been the site of a slimes dam. The central sector of Land Parcel C
is occupied by the ERPM hostel complex. Land Parcet C is also bisected by a private mine

railway service line which is still in use.




4. NATURE OF INVESTIGATIONS
These investigations have involved the following :

4.1 Desk Study

A desk study has been carried out to review data collected in the general environs of the site.

4.2 Field Inspections

Field inspections were completed during the early stages of these investigations in order to
develop a clearer perspective of current site conditions. The object of these field inspections

was to evaluate access, geomorphology, geology, stormwater runoff, etc.

4.3 Trial Holes

Where access was possible, trial holes were opened across the site using 75kW power TLB
excavators. Each trial hole was entered and inspected by a geotechnical engineer who also
described the soil profiles using the visual and tactile procedures advocated by Jennings et al
(1973). Detailed descriptions of the trial hole profiles from this investigation are given in
Volulme 2 (Appendix 1) and their positions shown on Drawing IRB01/S in the pocket at the

end of this report.

4.4 Soil Sampling and Testing

For accurate classification and identification purposes, particle size distributions and
Atterberg Limit tests have been carried out on samples recovered from the various soil unit
horizons uncovered during these investigations. Select soif unit samples were also tested for
moisture content and soil chemistry. Where practically possible, undisturbed samples were
taken to check the laboratory cedometer and direct shear test characteristics of these soils.
These test results are provided in Appendix 2 of this report and summarised in Tables 2 and

3 below.

SITE GEOLOGY AND GROUNDWATER CONDITIONS

note: “GEOLOGY & GEOHYDROLOGY" is covered in detail in INTRACONSULT companion
report IR801/R. The following commentary briefly extends this information for the full Lecuwpoort

Development Area.

According to the available geological map for Leeuwpoort Development Area, rock formations
generally dip to the south and south west. The oldest geological formation comprises quartzites
and conglomerates of the Turffontein Subgroup of the Witwatersrand Supergroup. The northern
parts of Land Parcel D, and of Land Parcels A,B&C (and a small sliver in the north-central sector
of F) and undertain by this formation. These older formations are conformably overlain by the
basaltic lavas of the Klipriviersberg Group of the Ventersdorp Supergroup. The southern part of
Land Parcel D, all of Land Parcel B and the eastern parts of Land Parcel F are underlain by this
formation. The south western sector of Land Parcel F is characterised by quartzites and shales of
the Black Formation and dolomites of the Malmani Subgroup of the Transvaal Supergroup in the
geological succession. These formations uncomformably overlie the Klipriviersberg Group rocks
(IR801/R). Tillites of the Dwyka Group and mudrocks and sandstones of the Ecca Group of the
Karoo Supergroup drape the abovementioned older rock formations in the east of Land Parcel F
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Remnants of dolerite intrusions of Karoo age have been recorded in dykes and sills in the eastern
sectors of Land Parcels F,G H&l. Recent alluvial deposits of Quaternary age occur from place to

place in the wetlands and pan areas in the Development Area.

GEOTECHNICAL EVALUATION

This Geotechnical evaluation is based on our interpretation of field scouting, the ground contour
information, geology, the soil profiles and the laboratory test results.

6.1 Engineering and Materials Characteristics

L J

Evaluation of the Collapse Potential of soils within 1,0 m from natural ground
level,

The visual and tactile soil profiling procedures adopted in the open test holes indicate
that potentially collapsible soils are likely to be problematic on certain land parceis
These insitu soil conditions are discussed more fully in Section 7 below.

Evaluation of the activity (heave/shrink} of soils within 3,0m from natural ground
level.

Colioidal substances in soils possess a large surface area and are known to expand on
absorption of water and to contract on drying out. Webb (1959) showed that it is the
surface area of colloids that causes heave/shrink of soils (and not necessarily} their
expanding — lattice clay minerals. Weston (1980) utilised weighted liquid fimit tests to
provide an empirical equation to index potential soil behaviour. Analyses carried out on
the weighted liquid limit laboratory test results from samples of the soil units uncovered
in the trial holes across this site confirm the presence of potential heave/shrink soil
behaviour. These results and analysis are discussed more fully in Section 7 below.

Evaluation of the potentiaily compressible soiis within 1.0m from natural ground
surface.

The laboratory oedometer tests carried out on undisturbed samples of soil units and
their distribution across the site indicates that fong-term compressibitity could affect
light (NHBRC) structures in certain sub areas across these land parcels. These results
and analyses are discussed more fully in Section 7 below.

Evaluation of surficial materials for roads construction :

Disturbed samples of the transported and residual soils encountered in the opened trial
holes across this site were subjected to particle size and Atterberg Limit tests.  These
test results are summarised in Table 2. Our evaluation of these natural insitu materials
for potential use in pavement subgrade design is provided as follows:-
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Workability Rating

Soeil Unit Group Geﬁeral 7 Gradingh
Classification Rating as Modulus
Sub-Grade {Range)
COLLUVIUM A-2-6 to A-7-5 good to poor 1,64 to 0,19 e;«:ellent o v. poor
ALLUVIUM A-2-6to A-7-6 good 1o poor 1,19 t0 0,31 fair to v. poor
FERRICRETE A2610AT-6 | goodlopoor | 165t00,.50 | excelienttov. poor
RES. QUARTZITE A-2-61t0 A6 good fair 1,58 to 0,59 excellent to v. poor
RES. SANDSTONE A-2-4 good 1,18
RES. ANDESITE A2-4to A7-6 ‘good to poor 1,38 0 0,49 good fo v. poor
RES. TILLITE A-6to A-7-6 poor 1,38t0 0,81 good to fair
RES. MUDRGCK A-BTO A-7-6 B poor 1,26 t0 0,22 good fo v. poor
RES. DOLERITE A-4 1o A-B fair to poor 0,97 to 0,50 fair to v. poor T

« Evaluation of surficial materials for possible use for pipe bedding:

(SABS 1200 DB & LB)

(i) Select Granular Bedding — i.e. naturally occurring non-cohesive singularly
graded gravel-soils between 0.6 and 19.0 mm are not available on these fand

parcels and will need to be imported.

(in Select Fill — i.e. the laboratory tests results confirm that natural soils with a P|

less than 6 are only available on these land parcels with careful selection.

(i) General fill. materials recovered from trench excavation works may be
considered for General Fill purposes after removal of any larger cobble and

boulder size fractions.

+ Evaluation of Potential

Disturbed samples of the transported and residual soils encountered in the opened trial
holes across this site were subjected to chemical tests. The test results are provided in

aggressiveness of

Table 2. Our assessment of these values is as follows:-

interparticuiate groundwaters:

Soil Unit pH Comment Resistivity Corrosivity ~
Ohm.cm
COLLUVIUM | 52910651 | shightly acidic | 555 to 59 v. corrosive
ALLUVIUM 54010 542 | slightly acidic 809 V. COMosive
FERRICRETE 55210643 | slightly acidic 555 to 263 V. COrrosive
RES. QUARTZITE 4,53 mod. acidic 1000 ¥, corrosive
RES. SANDSTONE 4,50 mod. acidic 1 000 V. COfrosive
RES. ANDESITE 4,72 to 5,41 mod. acidic 2 500 to corrosive
1670

RES. TILLITE 4,98 mod. acidic 3333 corrosive
RES. MUDROCK 59010 6,46 | slightly acidic 417 o 68 v. COrrosive o
RES. DOLERITE 530to 5,:10 slightly acidic 555 {0 625 V. COMosive

*potential corrosivity — ref. Messrs ARMCO 1977

These results indicate the potential aggressiveness of interparticulate groundwater on this

site and the need to utilise non-ferrous metals for underground services.

;
|
|
i
|
I




6.2

6.3

« Dumping of refuse: Dumped refuse and general waste have been noted in sub-surface
(covered) pits and on open ground in many sections of this site and should be anticipated

as a general hazard potentially influencing housing foundations.

« Evaluation of the shallow soil profiles recorded in the open trial holes: Our
evaluation of the shallow soil profiles in general is that residential structures could be
impacted by ‘rising damp' in service: special attention to membranefdampcourse
measures is required when building structures on this site (for example, the use of ‘water-
proof’ concretes in slabfraft foundation designs).

« FEvaluation of Potential erosion and piping (dispersive soils) when soils are
subjected to a hydraulic gradient.

Sodium - based clay minerals are susceptible to erosion or piping in the insitu soil profie.
The electrical conductivity of the soil paste provides an indicator of the salinity and
potential dispersive behaviour. The conductivity results are provided in Table 2. Our

assessment of these values is as follows:-

Soil Unit Conductivity Sm Dispersive Characteristic'

COLLUVIUM 0.13-169 associated N
ALLUVIUM 0.11% non-associated
FERRICRETE 0.18-0.38 non-associated

| RES. QUARTZITE 0.10 non-associated
RES. SANDSTONE 0.10 non-associated
RES. ANDESITE 0.04-0.06 non-associated
RES. TILLITE 0.03 non-associated
RES. MUDROCK 0.24-1.48 associated
RES. DOLERITE 016 TO0.18 non-associated ]
"Nole: Conductivities in excess of 0.5 Sm may be associated with dispersive characleristics. B

These results indicate potential dispersive characteristics in the colluvial and residual
mudrock soil units on these land parcels.

Slope Stability and Erosion

Our opinion is that slope stability should not present a major hazard for (Eght) residential
structures on these land parcels. However, the fine nature of many, if not most, of the sail
units encountered during investigations is such that after removal of natural cover they
present a potential erosion problem during periods of heavy rain and also dust removal by
high winds in the dry season. Proper stormwater management systems with erosion

control measures will be required on this site.

Earthworks classifications for service trenches

Many of the excavated trial holes uncovered ‘hand excavation intermediate’ and ‘medium
hard rock’ classes of materials in the lower sections of the ground surface (0.0m to minus
1.5m profile across this site). The material ‘refusal depths’ and types are summarised in
Table(s) 1 below, i.e. GFSH-2 ‘Class A" materials are above these ‘refusal' depths. Our
evaluation of these refusal depths is that materials below the Class A soils could be reduced
with the use of pneumatic tools before removal by hand excavation.



6.4

6.5

Permeahility

The shallow soils uncovered across the site have been subjected to weathering, erosion,
pedogenic and other processes in the geological past. The shallow (soit) portion of the
profile consists of layers of transported materials, unweathered and completely weathered
insitu material, and poorly to well developed pedogenic soifs. This range of materials with a
variety of physical properties can significantly impact on spatial permeabiiity values. The
following table is provided for the purposes of estimating the potential saturated hydraulic
conductivities of the USCS soil groups profited (and tested) in the investigations.

USCS soil groups (identified in | Hydraulic conductivity mfs after
Afterberg tests) Badenhorst, 1998

SM 10° - 10°

SC 10" - 10° 7
ML 10" - 10°

CL 10"~ 107

Impact of Geotechnical Character of the Site on Housing Developments

The procedures utilised in this report for the broad geotechnical zonation of the site are
derived from the modification and integration of various classification systems and follow the
SAIEG's "Guidelines for Urban Geological Investigations” with appropriate adaptations.
Based on the geological, gechydrological, hydrological, geomorphological and soils
information gathered during geotechnical investigations, sites may be divided into three
primary Geotechnical Sub-Areas. These Sub-Areas broadly reflect the development
potential of sites and delineate Sub-Areas of similar characteristics such as wet areas and

terrain (see also Table 3 in the GFSH-2 generic specification).

These broad geotechnical Sub-Areas are summarised below:-

Geotechnical Sub-Area Definition

1 “Most favourable” The geotechnical conditions are such that
urban development can take place without
any special precautionary/remedial

measures for geotechnical conditions.

2 “Intermediate” (prefix “2” | Geotechnical conditions are such that the

on the NHBRC Soil Map) | area may be developed for urban use but
appropriate remedial and/or precautionary

measures are required in the context of
the geotechnical constraints.

3 "Least favourable” Geotechnical conditions are such that
(prefix “3" on the NHBRC urban development is not recommended.

Soil Map)
Based on our evaluation of the available geotechnical data, the site area has been delineated

into these Primary Geotechnical Sub-Areas.

These Primary Sub-Areas are shown on Drawing IR801/S. {See also the GFSH-2 phase 1
commentary in Section 10 below.)
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SITE CLASSIFICATION (IN TERMS OF THE NHBRC GUIDELINES)

For the purposes of this report the broad geotechnical characteristics of the primary geotechnical
Sub-Areas outlined in Section 6.5 are further described in terms of several 'geotechnical category

designations' in terms of the NHBRC Guidelines as defined below:-

GEOTECHNICAL CATEGORY GEOTECHNICAL CHARACTERISTICS
AND SITE CLASS
DESIGNATION
inundated areas w Wet area, drainage line, seepage zone. i
Active soils (heave/shrink) Expected range of total movements at surface:
H <7.5mm
H1 7.5-15mm
H2 15 - 30 mm
H3 > 30 mm
Coltapsible soils Expected range of total movement at surface:
C <5 mm
C1 5-10 mm
Cc2 > 10 mm
Compressible soils Expected range of total movement at surface:
S < 10 mm
51 10 - 20 mm
52 > 20 mm
Excavation & Abandoned borrow areas, dump rock, waste sites,
exploration pits or adits, and uncontrolied fill, erosion
gufly.
P Steep slope
R Rock :
R1 Qutcrop
R2 Scattered outcrop
R3 Sub-outcrop {i.e. in 0.0 — 1.5 m profile}

These designations are added to the selected Primary Geotechnical Sub-Areas in order to
describe the generalised geotechnical conditions that lead to that particular characterisation. For
example, Sub-Area 2(R3)(H-H1/C-C1/S) describes Sub-Areas of the site suitable for development
‘2" where precautions must be taken for the occurrence of potentially active ‘H1” and collapsible
‘C1' soits; potentially difficult excavation conditions 'R3’ are also recorded in the soil profiles in this

Sub-Area, see also Tabile 1.

The 'H'. ‘C" and 'S’ designations in the NHBRC Guidelines imply that a quantitative approach is
required when analysing each open trial hole profife and before allocating it to a selected solf site
class Sub-Area. A broad overview of the assumptions made and the analytical processes
adopted regarding potential in-service sofl behaviour beneath shallfow foundations is presented
helow. Most importantly, potential soil behaviour in the Trial Holes has been evaluated and
characterised when abstractly subjected to loading and moisture conditions beneath a structure
where bearing pressures do not exceed 50 kPa and rest on 0.5m wide strip footings (see NHBRC
Guidelines). In practical terms and for stress related behaviour (the ‘C’ and ‘S’ Flags) only the fop
1 metre of profiled materials has been considered, while for the moisture-related behaviour {the ‘H’

Flag) only the top 3 metres.




Soils uncovered that can change in volume with changes in moisture conditions —

{i)
potentially active soils {i.e., NHBRC Site Class HIH1/H2/H3).
Seasonal variations in the moisture condition of any colloidal size particies in soils can
induce volume changes which could translate into vertical ‘movement’ under the
foundations of houses placed on these particular soil profiles. in an attempt to guantify
these movements for this report, our experience with similar soils, together with Weston's
empirical swell equation, has been adapted to provide an indication of the swell difference
between the projected ‘driest’ and ‘wettest’ moisture conditions anticipated in the field, see
Footnote”.
The laboratory testing of soil samples taken across the site provides characteristic* liquid
limit (whole) values for the various soil units. These values, together with the weighted
potential volume changes (swell difference between the presumed ‘driest’ and ‘wettest’ field
moisture conditions) are tabulated below -
SOIL UNIT WEIGHTEDLL | MOISTURE CONTENT | SWELL DIFF.
CHARACTERISTIC* o VOL. CHANGE %
VALUES DRIEST' | ‘WETTEST’

COLLUVIUM 57,0 22,8 456 1,9

ALLUVIUM 450 18,0 360 1,3

FERRICRETE 30,6 12,2 24 4 ) 0,7

RES. QUARTZITE 21,5 8.6 17,2 0,3

RES. SANDSTONE 20,5 872 16,4 0.2

RES. ANDESITE 28,4 11,4 22,7 0,6

RES. TILLITE 283 11,3 226 0,6

RES. MUDROCK 51,0 20,4 40,8 1.6

RES. DOLERITE 285 11,4 228 0,6

*characteristic value = mean plus one standard deviation.

Laboratory oedometer swell tests were also cairied out on samples of the residual mudrock
soil units. In these tests samples at their natural moisture content were joaded in the
oedometer to 11 kPa and then soaked. The samples were then incrementally loaded so as
to maintain constant volume. These laboratory tests provide an indication of “swelling
pressures” as these soil samples become fully saturated. The results are fully reported in

Appendix 2 and summarised below:-

Footnote Weslon's sweli per cent = 00004110 xp o x Wi
where L = Liquid Limit {(whofe) (e Liquid Limit x % passing 425 microns)
P = overburden pressure (10kPa adopled for this repor)
Wi = initial moisture content

From CSIR research experience (for ‘red’ soils), the ‘driest’ field moisture con

the ‘dark grey’ and "black’ soils ‘driest’ and ‘wettest’ conditions have been taken at 0,21 and 0,7L respeclively.

dition has been taken as 0.4 L, and the ‘wetles|' field moisture condition as 0,8 L For
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Swell pressure

SOIL UNIT Saturation % Dry Density
(TP) kg/m® kPa
Initiat Final
RES. ANDESITE (9) 49,8 99.6 1833 Zero
RES. ANDESITE (8) 69,3 99,6 1860 58
RES. ANDESITE (27) 67,1 995 | 1802 50
'RES. MUDROCK (128) | 819 99,6 1265 s

RES. MUDROCK (130) | 726 99,5 1563 66

These test results confirm the potential “swelling pressure” of these partially saturated soils.

(ii)

(iii)

Soils uncovered that couid rapidly reduce in volume when loaded and wetted -
potential ‘collapsible’ soils {i.e., NHBRC Site Classes C/C1/C2).

‘Loose' soils have been uncovered in a number of the trial holes opened across this site.
For the purposes of this report a 1 per cent collapse/reduction in profile has been applied in
the assessment of these loose andfor open textured materials for the purposes of
preparation of the Soil Map (Drawing IRB01/S).

Very moist and fine grained soils uncovered that could (slowly) reduce in volume
when loaded — potentially ‘compressible’ soils (i.e. NHBRC Site Classes S/S1/52).

Sections of the site are occupied by varying thicknesses of very fine-grained soils with a low
coefficient of permeability. The laboratory oedometer tests on undisturbed samples taken
from these soil units are fully reported in Appendix 2 and the test values summarised in Table
3. These test results provide typical characteristic values for analysing their potential
compressibility for imposed loadings up to 50 kPa. Using the assumptions and procedures

outlined in Footnote®

below, the values used in assessing the trial hole profiles are

summarised as follows -

=

Soil Unit Recompression Initial Bulk Thickness of Soil Unit,
Index C, Void d;(ansitay mm ]
ratio g/m S S1 52

Res. Mudrock 005 1150 | 1703 | <500 | 500- -
1000 N

Res. Andesite 0,01 0626 |2025 | ALL | - -

Alluvium 0.18 10941 |1932 | <140 | 140- | >280
280

Footnote

TFhe consolidation setilement, dc, can be expressed as
dc = Cr X I toga Po' +Ap’
(1 + o) Po’

For the purposes of Uiese analyses:
Ce & co estimated from lab . test results.
Zane of inlluence laken (o lain below surlice.
ltial effective pressure, po’, at middle of this layer (r.e. bulk density x 9.81 x 107 5 0.5).
Additionat efleetive pressure, Ay owing o applied loading taken as 30k {NHBRC max peauited)

“H', tuckness of soil in profile, provided by substiwting de = 10mm & 20mm)
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Once analysed according to the assumptions and data provided, the individual trial hole designations
have been transferred onto the site plan provided and reviewed in conjunction with other
geotechnical information including the (solid) geology, engineering judgement and the results of field
scouting.

A Soils Map (Drawing IR801/3) has been compiled reflecting this total conceptual Site Class Sub-
Area characterisation.

FOUNDATION RECOMMENDATIONS AND SOLUTIONS

These investigations have confirmed that potentially problematic soils mantie the bedrocks over the
site area. The occupance of these soils and their anticipated in-service behaviour has been
analysed and broad zonation provided on the Soil Map, Drawing IFS112.

Possible foundation solutions for housing structures are further complicated by the possible
presence of 'hard’ and ‘soft' materials immediately beneath individual house footprints as a
consequence of local rock sub outcrop and refuse pits, respectively. Therefore the individual erf
‘Site Class’ designations will need to be confirmed during the construction phase.

Recommended alternate foundation design solutions for single storey masonry structures are
provided in the NHBRC 'Standards and Guideiines'. Appropriate selected recommendations are
tabulated below in order to assist budgetary costing for the foundations on this project (and to be

covered in the NHBRC housing warranty scheme).

Sub-Area Construction Type | Selected Foundation Eiésigns and
Building Procedures.
All Stiffened or « Stiffened or celiular rafts with lightly

Cellular rafts reinforced and articulated masonary

+ Bearing pressure not to exceed
50kPa

¢ Mesh reinforcement in floor slabs

¢ Measures to ameliorate 'rising damp’
problems (e.g. use of ‘water proofed’

concretes)

Notes;
Site Specific Investigations must be conducted on all erven planned for major structures (for
example, schools, halls, shops, churches, etc.) prior to design finalisation and construction.
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DRAINAGE
Stormwaters falling onto the Development Area are likely to flow rapidly (i.e. with little top-soil
penetration), away from the higher topographical areas towards the natural drainage channels
near or crossing these land parcels.

A number of these natural drainage features were observed in land parcel F, the most significant
of which is the cast to west flowing wetland in the northern sectors of this site. A number of short

non-perennial tributaries drain into this wetland from the south.

A complete drainage system design plan, that provides drainage for the convenience of the
communities as well as the provision of drainage to control runoff from major stormwater events
will be required for the Development Area. The possibility of incorporating the natural pan
features (evident in land parcels F&G) as potential attenuation ponds should be considered.

When building structures in this area it is generailly accepted good practice to avoid any
accumulation of surface waters near to buildings by appropriate surface drainage design. This
should also include the (minimum) 150mm freeboard, i.e. top of floor slab to top of ground level and
proper attention to ‘damp course’ provisions, as required in the NHBRC Guidelines.

SPECIAL PRECAUTIONARY MEASURES

As outlined in Section 9, a complete drainage system design plan will be required in the
Development Area in order to remove stormwaters in a speedy and efficient manner and to prevent
any accumulation of surface water against or near buildings. Where possible, areas around
buildings should be landscaped and provided with 1.5m wide perimeter concrete slabs/aprons to
lead stormwaters away from foundations, Efforts should be made to avoid planting flower beds (or
shrubs) against or near buildings, unless these are placed in waterproofed containers, placed on the
perimeter slabs/aprons appropriately constructed to facilitate runoff away from the structures.

For the anticipated (light) residential structures to be provided in this development, the following
outline commentary is noted for the Site (soils) Class delineated on Drawing IR801/S

GFSH-2 phase 1 Land Parcei Commentary on near-surface (soil)
Site Class conditions
(Drawing IR801/S) -
3w ACDEF No development: Land areas below

1:100 year floodlines (note: floodlines
require verification, 3VV areas shown in

| blue).

213E AB,CDEF Old  borrow  areas. Require
rehabilitation (usually extensive) prior
to development.

2(R3)[H-H1/C-C1/5] AB Developable with precautions:
Anticipate  potentially active  and

coltapsible soils and near surface
(occasional) difficult excavation
conditions (0,0 to 1,5m profile).

2/3(Ra/Th/U) DEA Possible radiation contamination (Ra,
[H1/C1/S] Th & L}). Al_so potentially active and
N coliapsible soils.
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GFSH-2 phase 1
Site Class
(Drawing IR801/S)

L.and Parcémlmw

| [ Commenfary 6n near-surface (soil)

conditions

2(H2-H3/C/S1-S2)

DEF

Developable with precautions:
Anticipate variable thicknesses of
potential {highhy) active and
compressible soils.

3D4

Dolomitic Sub-Area: No Residential
Development.

2PD3(R3)
[H1-H2/C/S)

Developable with precautions.
Dolomitic Sub-Area (see IR801/R).
Anticipate variable thicknesses of
potentially heave/shrink scils and near-
surface {occasional) difficult
axcavation conditions (0,0-1,5m
profile).

2PD2/D3(R3)
[H1-H2/C/S)

Devetopable with precautions.
Dolomitic Sub-Area (see IRB01/R).
Anticipate variahle thicknesses of
potentially heave/shrink soils and near-
suiface {occasional) difficult
excavation conditions (0,0-1,5m
profile).

2(R3)[H1-H2/C/S]

F&G

Developable with precautions.
Anticipate variable thicknesses of
potentially heave/shrink soils and near
surface (occasional) difficutt
excavation condifions (0,0-1,5m
profile).

2(R3)HICIS]

Developable with precautions. Near
surface difficut excavation conditions
in 0.0 to 1.5m profile.

2(R3)H1/C/S]

F.H1

Developable with precautions.
Anticipate  polentially  heave/shrink
soils and near-surface (occasional)
difficult excavation conditions in 0.0 to

1.5m profile.

3BP

Extensive and deep borrow pits with
timited development potential.
Possible use as materials sites for new
townships.

Pan features with vlei areas (with the
pans). Limited development potential.
Possible incorporation as stormwater
attenuation ponds in new townships.

Special care will be required for the design (and drainage) of services in close proximity to the
steeper slopes on this site, as spring/seepage conditions may be expected to occur immediately
adjacent to such locations during periods of heavy or continuous rain.
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CONCLUSIONS & RECOMMENDATIONS

The following notes are intended as general recommendations/guidance for the development of
these land parcels:-

11.1

11.2

11.3

11.4

Improvement of Drainage

Drainage systems should be planned with the urban layout and aimed at managing flood
peaks (1 : 100 year design storm Return Period) as well as being sensitive to the
convenience of the community in controlling the runoff from more frequent storms {(1:5 and

1:20 year design storm Return Periods).

Foundation Works

Broad recommendations are provided in Section 8. Care must be exercised to ensure
special foundations where erven straddle contacts with any sub outcropping rock

encountered as these Works are opened.

Site specific investigations must be conducted on any sites planned for major structures,

Road Construction and instalfation of Underground Services.

Most sections of the site are underlain by soils with a general (i.e., TRB) assessment of ‘poor’
to ‘fair' as natural sub-grade materials.

Hand excavation class 'Intermediate’ and SABS 1200D ‘medium hard rock’ excavation
conditions should be anticipated in many sections of the site. The impermeable nature of
many of materials near-surface over large sections of the site could cause shaliow standing
water and spring conditions in excavation works during and after periods of heavy rain.

Pavement materials and selected granular materials for pipe bedding will need to be
imported to these Works.

General Commentary on the Development of these Land Parcels

Land Parcels - Constraints and Opportunities ﬁ
F&G . 1:100 year Floodlines require certification/verification.
o possible use of natural pan features as stormwater
attenuation ponds.
o the two deep borrow pit areas in the south western

sector of F should be either (i) re-examined as possible
sources of construction materials for the Works, or
(ii) appropriately fenced off from the Development Area.

o nb.: possible impact of existing major services
servitudes on the planning layouts across these land

parcels.
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Land Parcels Constraints and Opportunities

1&H s nb.: possible impact of existing (electrical) servitudes |
on the planning iayouts across these land parcels,

D o Severely disrupted lands from mining activities for
example requires (i) major rehabilitation in sub-areas
marked 2/3E’, (ii) Ra/Th/U Clearances.

. GDACE ‘dust shadow' ruling.
J 1:100 year floodlines requires certification/verification.
E o 1:100 year floodiines require certification/verification.
B ° nb.: Possible impact of existing servitudes on planning
layouts.
° Severely disrupted lands from mining activities, major

rehabilitation of surface areas prior to developments.

A J Severely disrupted lands from mining activites for
example requires (i} major rehabilitation works-areas
marked ‘2/3E, (i) Ra/Th/U Clearances in sectors of the

land parcel.
. 1:100 year floodlines requires certification/verification.
C o 1:100 year floodlines require certification/verification.
o Rehabilitation works in sub areas marked '2/3 E'. N

11.5 General Recommendation

The Sub-Area Site Class presumed boundaries are shown on INTRACONSULT Drawing
IR801/S It is recommended that alf layout plans for this development are finally certified by
the geotechnical specialist as being in accordance with the findings detailed in this report.

These findings are based upon our interpretation of the data assessed during this study.
Whiie every effort has been made to determine overall ground conditions on this site, poorer
sub-areas may have been missed. For this reason, it is recommended that a competent
specialist is always invited to inspect excavation works for services, etc. during the
development of this site in order to confirm the findings described in this report.

INTRACONSULT ASSOCIATES
P O. BOX 604

FOURWAYS

2055

TEL: (011 469 0854
FAX: 086 689 2847
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APPENBIX 1%




E FOUNDATION INDICATOR
Intraconsult Associates Date 2006/11/08
iR 801 Job # 26559
Leeuw Poort
116 Depth 1.8m
{D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve{mm) | % Passing Test 1 Test 2
37.500 100% G.250 79%|Liquid Limil 28.7% 29.7%JPRA Classification A4 4]
26.500 100% 0.150 68%JAverage 29.2% Unified Classification CL
19.000 100% 0.075 55% ¢ Plastic Limit 19.4%] 19.3%| Pt of whole sample 8.7 %
13.200 100% 0.050 48%|Average 19.3% % Gravel 3.2%
4.750 100% 0.065 17% ] Plasticity Index (P 9.9% % Sand 45.9%
2.000 97% 0.002 13%]|Linear Shrinkage 4.7% % Silt 38.2%
0.425 55% Grading Modulus 0.60 % Clay 12.6%
MIT Classificaton PARTICLE SIZE ANALYSIS
al Sit Sand Gravel
ay Fine Medium Cciarse Fine EMedium ¢oarse Fine [Medium Céﬁarse
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FOUNDATION INDICATOR

Infraconsult Associates Date 2006/11/08
IR 801 Job # 26559
l.eeuw Poort
117 Depth 1.5m
Coltuvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm)} | % Passing | Sieve{mm} | % Passing Test 1 Test2
37.500 100% 0.250 83%]Liquid Limii 28.5% 29 4%IPRA Classification A-4 [5]_'
26500 100% 0.150 73%|Average 28.9% Unified Classification ML/OL
19.000 100% 0.675 61%]Plastic Limit 24.0% 23.7%]Pi of whole sample 4.6%
13.200 100% 0.050 52%|Average 23.8% % Grave! 1.4%
4.750 100% 0.005 14%fPlasticity Index (P1) 51% % Sand 42.5%
2.000 99% 0.602 9%/ Linear Shrinkage 27% % Silt 46.8%
0.425 90% Grading Modulus 0.50 % Clay 9.3%
MIT Classification PARTICLE SIZE ANALYSIS
cl Sitt Sand Gravel
ay Fine Medium  Cdarse Fine Mediun  foarse Fine [ Medium  Clarse
toos [ — TN T T T Dy il
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/08
iR 801 Job# 26559
Leeuw Poort
121 ) Depth t.4m
(D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Testd Test 2
37.500 100% 0.250 66%jLiquid Limit 29.2% 26.6%|PRA Classification A-4 [2] |
26.500 100% 6.150 58%JAverage 29.4% Unified Classification sC
19.000 100% 0.075 46% fPtastic Limit 21.5%E 20.5%[Pi of whole sample 8.1%
13.200 100% 0.050 39%JAverage 21.0% % Gravel 17.4%:
4.750 90% 0.005 14%{Plasticity Index (PI) B.4% % Sand 40.1%!
2.000 83% 0.002 10%|Linear Shrinkage 4.0% % Silt 32.0%
0.425 73% Grading Modulus (.98 % Clay 10.5%.
MIT Classification PARTICLE SIZE ANALYSIS
al Silt Sand Gravel
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==
= . c FOUNDATION INDICATOR
Client Intraconsult Associates Date 2006/11/08
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 134 Depth 1.5m
Sample (D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing Steve{mm) % Passing Test 1 Test 2
37.500 100% 0.250 67 %]Liquid Limit 30.8% 30.7%{PRA Classification A-4[3]
26.500 100% 0.150 G0%fAverage 30.7% Unified Classification cL
18,000 100% Q.075 51%|Plastic Limit 21.6% 22.7%[P1 of whole sample 6.4%
13.200 100% 0.050 4i%}Average 221% % Gravel 17.1%
4.750 91% 0.005 14% ) Piasticity index (Pl) 8.6% % Sand 37.6%
2.000 B83% 0.002 11%|Linear Shrinkage 4.0% Yo Sit 34.7%
0.425 4% Grading Modulus 0.93 % Clay 10.5%
MIT Classification PARTICLE SIZE ANALYSIS
o Silt Sand Gravel
ay Fine ]Medium tharse Fine Medium ¢oarse Fine Medium
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FOUNDATION INDICATOR

Client intraconsult Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 136 Depth 1.7m
Sample Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mrn) | % Passing | Steve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 39%[Liquid Limit 27.9% 27 .6%[PRA Classification A-2-6 [0}
26.500 160% 0.150 34%|Average 27.7% Unified Classification SC
19.000 100% 0.075 29%3Plastic Limit 16.7% 17.0%{P of whole sample 5.0%
13.200 100% 0.050 24%fAverage 16.9% % Gravet 39.2%
4.750 78% 0.005 8% |Plasticity Index (P 10.8% % Sand 34.4%
2.000 61% 0.002 6%{Linear Shrinkage 6.0% % Silt 20.6%
0.425 46% Grading Modulus 1.64 % Clay 5.7%
MIT Classification PARTICLE SIZE ANALYSIS
el Silt Sand Gravel
ay Fine Medium Cdarse IMedium ¢narse Fine I Medium C{)arse
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earm g - T FOUNDATION INDICATOR
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Client intraconsult Associates Dafte 2006/11/08
Project IR 801 Jobh # 26559
Site Leeuw Poort
Test Pos 140 Depth 1.6m
Sample {D} Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm} | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 78% Liguid Limit 27.9% 27.7%]JPRA Classification A-6 4]
26.500 100% 0.150 67%3Average 27.8% Unified Ctassification CL
19.000 100% 0.675 53%|Plastic Limit 17.1%] 17.5%] Pl of whole sample 9.0%
13.200 100% 0.050 44%Average 17.3% % Gravel 4.7%
4.750 98% G005 17%Piasticity Index {Pl} 10.5% % Sand 47.5%
2.000 95% Q.002 12%]Linear Shrinkage 5.3% % Sift 35.4%
0.425 86% Grading Modulus 0.66 % Clay 12.5%
WIT Classificalion PARTICLE SIZE ANALYSIS
i Silt Sand Gravel
ay Fine Medium Cr{arse Fine [Medium ¢aarse Fing ! Medium C‘)arse
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FRARK FOUNDATION INDICATOR
Client Intraconsult Associates Pate 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 161 Depth 1.6m
Sample {D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mim) % Passing | Sieve{mm) % Passing Test Test 2
37.500 100% 0.250 75%§Liquid Limit 26.5% 28.4%]PRA Classification A-4 [4]
26.500 100% 3.150 B5%|Average 26.4% Uinified Classification CL-ML
19.000 100% 0.075 53%|Plastic Limit 19.8%] 19.4%J Pl of whote sample 57%
$3.200 100% 0.050 47%]Average 19.6% % Gravel 5.1%
4.750 98% 0.005 16%}Plasticity index {Pl} 6.8% % Sand 45.2%
2.000 95% 0.002 12%]Linear Shrinkage 3.3% % Silt 37.9%
0.425 84% Grading Modulus G.68 % Clay 11.7%
MIT Classification PARTICLE SIZE ANALYSIS
i Siit Sand Gravel
ay Fine !Medium C4arse Fine lMediurn ¢oarse Fine I Medium C+arse
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e
Client Intraconsult Associates Date 2006/11/09
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 178 Depth 1.2m
Sample (D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 74%JLiquid Limit 28.7% 28.8%JPRA Classification A-6 {1]
26.500 100% 0.150 48%JAverage 28.8% Unified Classification SC
19.000 100% 0.075 39%Plastic Limit 18.6%! 18.8%|P1 of whole sample 8.8%
13.200 100% 0.050 32%]Average 18.7% % Gravel 1.4%
4.750 99% 0.005 13% JPlasticity index (P)} 10.1% % Sand 63.4%
2.000 99% 0.002 9%]Linear Shrinkage 6.7% Yo Silt 26.7%
0.425 87% Grading Modulus 0.75 % Clay 8.6%
MIT Classificalion PARTICLE SIZE ANALYSIS
¢l Siit Sand Gravel
ay lMedi’um C4arse Fine Medium ¢oarse Fine f Medium C%arse
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Client Intraconsult Associates Date 2006/11/09
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 196A Depth 1.8m
Sample (D) Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve{mm) % Passing Test 1 Test2
37.500 100% 0.250 81%{ELiquig Limit 28.8% 29.2%]PRA Classification A-B [5]5
26.500 100% 0.150 T0% | Average 29.0% Unified Classification CL
19.000 100% 0.075 60% }Plastic Limit 18.5%| 18.1%} Pl of whole sample 9.6%
13.200 100% 0.050 52%|Average 18.3% % Gravel 3.5%
4.750 99% 0.Q05 21%]Plasticity index (PI) 10.7% % Sand 41.0%
2.000 97% 0.002 16%]Linear Shrinkage 6.0% % Sitt 39.4%
0.425 89% Grading Modulus 0.54 % Clay 16.1%
MIT Classification PARTICLE SIZE ANALYSIS
el Siit Sand Gravel
ay Fine Medium charse Fine zMedium ¢Datse Fine | Medium C{:arse
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 237 Depth 1.7m
Sample (D) Colluvium !
SIEVE ANALYSIS ATTERBERG LIMITS
Steve(mm} | % Passing { Sieve(mm) | % Passing Test 1 Tast 2
37.500 100% 0.250 89%Liquid Eimit 79.9% 79.1%{PRA Classification A-7-5 [20}}
26.500 100% 0.150 86%}Average 79.5% Junified Classification MH/OH
19.000 100% 0.075 83%|Plastic Limit 48.3%[ 48.3%] P! of whole sample 29.2%
13.200 100% 0.950 76%)Average 48.3% % Gravel 0.3%
4.750 100% 0.005 36% g Plasticity Irndex {P1) 31.2% % Sard 20.4%
2.000 100% 0.002 31%]Linear Shrinkage 14.7% Y% Silt 48.2%
0.425 03% Grading Modulus 0.24 % Clay H. 1%
MIT Classification PARTICLE SIZE ANALYSIS
el Silt Sand Gravel
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/08
Leeuw Poort Job # 26559
Leeuw Poort
237 Depth 1.0m
Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) { % Passing Test 1 Test 2
37.500 100% 0.250 91%§Liquid Limit 70.1% 71.5%}PRA Classification A-7-5 [20]
26.500 100% 0.150 89% | Average 70.8% Unified Classification MHOH
19.000 100% 0.075 B7%| Plastic Limi 3?,?%f 37.0%(P1 of whole samgple 31.6%
13.200 100% 0.050 79%fAverage 37.4% % Gravel G.3%
4.750 100% 0.005 31%|Plasticity Index (PI) 33.4% % Sand 17.0%
2.000 100% 0.002 27%j}Linear Shrinkage 16.7% % Silt 55.9%
0.425 95% Grading Modulus 0.19 % Clay 26.8%
WIT Classificaton PARTICLE SIZE ANALYSIS
el Silt Sand Gravel
ay Fine Medium C%arse lMedium boarse Fine I Medium C#)arse
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FOUNDATION INDICATOR

e
[FRANKI RN
— ]
Client intraconsult Asscciates Date 2006/11/08
Project IR 801 Job # 26559
Site L.ecuw Poort
Test Pos 237 Depth 1.0m
Sample (D} Colluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm)} | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 B9%|Liquid Limit 79.9% 79.1%|PRA Classification A-7-5[20]
26.500 100% 0.150 BE6%Average 79.5% Unified Classification MHOH
19.000 100% 0.075 83%|Plastic Limit 48.3%, 48.3%] Pt of whole sample 29.2%
13.200 100% 0.050 76%jAverage 48.3% % Gravef 0.3%
4.750 100% 0.005 36% | Plasticity Index (PE) 31.2% % Sand 20.4%
2.000 100% 0.002 31%{Linear Shrinkage 14.7% % Silt 48.2%
G.425 93% Grading Modulus 0.24 % Clay 31.1%
MIT Claseiication PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/08
IR 801 Job # 26559
Leeuw Poort
49 Depth 1.0m
Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing Sieve{mm) [ % Passing Test 1 Test 2
37.500 100% 0.250 75%JLiguid Limit 28.0% 28.0%{FRA Classification A-4 [3]
26.500 100% 0.150 61%|Average 28.0% Unified Classification 5C
19.0660 100% 0.075 48%}Plastic Limit 19.5%E 20.4%] Pl of whole sample 7.3%
13.200 100% 0.050 39% | Average 20.0% % Gravel 0.2%
4750 100% 0.005 17%|Plasficity [ndex (P) 8.0% % Sand 56.5%!
2.000 100% 0.002 13%}Linear Shrinkage 4.0% % Sill 30.7%
0.425 91% Grading Modutus 0.61 % Clay 127%
MIT Glassiicasen PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine Medium Cdarse Fine Medium ¢oarse Fine Medium Cn}arse
s00% 44— o 4 L DETET T oA R L Lg T g |
H ! H il i :
i : i ! i
$ 809, M - | i J [ - S S _ Y Dt Aoy i
© ° ! ; Ty ! I
= . . :
\ | i :
=
(] : |- !
!5 60% H- - - ‘ = I""‘% _ _ _ MV
£ i [ H H
o i ' i :
P il 4 i
=2 i H
g 40% H- - -— P - 4k _
= Py
@ ! i i
e i
1] |
& 2% H- -+ e — -
; i L .
0% -+ T T T ]
0.001 0.010 0.100 1.000 10.000 100.000

Particle Size (mm)

60%

40%

30%

20% -

Equiv. Pl of Total Sample

50% +4--

10% | -

Plasticity Index

0%
0%

80%

20% 40% 60%

Clay Percentage

CASAGRANDE 'A' LINE

f

B
t
]

T MHandOH T

S Miandor [

I

1

1 '
t

s ¢ f
f + f

40% 60% 100%

80%

Liguid Limit




| FOUNDATION INDICATOR
Infraconsult Associates Date 2006/11/08
IR 801 Job # 26559
Leeuw Poort
50 Depth 1.9-2.8m
(D) Altuvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm} | % Passing | Sieve(ram) | % Passing Test 1 Tast2
37.500 100% 0.250 T4%]|Liquid Lim# 34.5% 34.5%§PRA Classification A-6 [5]
26.500 100% 0.150 69%|Average 34.5% Unified Classification MLIOL
19.000 100% G.075 652%{Plastic Limit 24.2%] 24.1%§P1 of whole sample 8.3%
13.200 100% 0.050 47%Average 24.2% % Graved 11.3%
4.750 95% 0.005 16% ] Plasticity Index (PI} 10.4% % Sard 34.7%
2.060 B89% G.002 12%|Linear Shrinkage 5.3% % Silt 42.4%
0.425 80% Grading Modulus 0.69 % Clay 11.6%
MIT Cisification PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client intraconsult Associates Date 2006/11/08
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 56 Depth 1.2m
Sample Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) { % Passing Test 1 Test 2
37.500 100% 0.250 T9%fLiquid Limit 25.2% 25.5%)PRA Classification A-4 [4]
26.500 100% 0.150 66%{Average 25.4% Unified Classification CL-ML
19.0C0 100% 0.075 55%]Plastic Lirmit ‘EQ,?%] 19.7%)PI of whole sample 5.1%|
13.200 1060% 0.050 47%JAverage 19.7% % Gravel 0.6%
4.750 100% 0.005 13%[Ptasticity Index (P1) 5.6% % Sand 48.6%
2.000 99% 0.002 9% Linear Shrinkage 3.3% % Silf 42.1%
0.425 Q0% Grading Modulus 0.56 % Clay B.7%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine }Medium C(iarse lMedium ¢narse Fine I Medium C#arse
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Client intraconsult Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 68 Depth 12m
Sample (D} Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing Sieve(mm)} % Passing Test 1 Test 2
37.500 100% 0.250 7% ]Liquid Limit 63.3% 63.8%[PRA Classification A-7-5[19]
26.500 100% 0.156 84%JAverage 63.5% Unified Classification MH/OH,
19.000 100% 0.075 80%|Plastic Limit 35.7%] 35. 1% Pt of whoie sample 25.9%
13.200 100% 0.050 69%JAverage 35.4% % Gravel 3.0%
4.750 99% 0.005 28%Plasticily Index {PY) 28.1% % Sand 22.9%
2.000 97% 0.0c2 23%|Linear Shrinkage 14.0% % Silt 50.8%
0.425 92% Grading Modulus 0.31 % Clay 23.2%
MIT Classifcation PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine Mediun CJarse Fine lMeda‘um ¢oarsa Fina f Mediurm C+arse
e Y NN N s W Y R I R L R M Y S RN g LI
. . P J E [ '
y ) T
R
=
)
m .
& 60% H- —
£
[
@
o
8 40% H- - ¢ '
= .
@ ;
O
g .
@« |
& ooy H- — ‘
i 1 t ] i H .
. i ; - foF o b ‘ i . " b
0% ey - - - - — T 1
0.001 0.010 0.100 1.000 10.000 100.000
Particie Size {mm)
POTENTIAL EXPANSIVENESS CASAGRANDE ‘A’ LINE
2 1
60% - - — Ty T 80% T S S
a . L O S e L et e o —_— - i
2 50% 4+ — |- . L 70% I ;
£ : ‘ I T T
S 40% VERY HIGH x 60% - :
E ° T ' oA AT - - 05 -g 50% [ ,: . . . - -
o : . ; :
o L. ST e A% b e e
% 30% e : , g 0% ; :
o ! _ i - or b L .
& o0+ A e T L 8§ % o !
Py ‘ o | : .
E 10% 0% - ~ MHand OH
0 ° ’ 10% b o oo e e
CL-tAL ML and OL v '
% i 0% 1 - t t t ——
0% 20% 40% 60% 80% 0% 20% 40% 60% 80% 100%
Ciay Percentage Liquid Limit




o
eenm E E FOUNDATION INDICATOR
——]
Client Infraconsuit Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 182 Depth 1.5m
Sample {D) Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm} | % Passing | Sieve{mm) | % Passing Test 1 Test 2
37.500 100% 0.250 73%|Liquid Limit 40.6% 39.8%|PRA Classification A-7-6 [B]
26.500 100% 0.150 66%]Average 40.2% Unified Classification ML/OL
19.000 160% 0.075 59%]Plastic Limit ZB.B%E 28.3%| Pl of whole sample 9.2%
13.200 0% 0.050 42%fAverage 28.6% % Gravel 10.4%:
4.750 97% 0.005 5% | Plasticity Index (PE) 11.6% % Sand 39.9%
2.000 90% 0.002 11%]Linear Shrinkage 6.7% %o Silt 38.6%
0.425 79% Grading Moduius 0.72 % Clay 11.1%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
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FOUNDATION INDICATOR

Client Intfraconsult Associates Date 2006/11/08
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 205 Depth 1.8m
Sample (D) Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sigve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 76% | Liguid Limit 52.3% 51.9%JPRA Classification A-7-5 {121‘
26.500 100% G.150 71%]Average 52.1% Unified Classification MH/OH
19.000 100% 0.675 66%FPlastic Limit 30.4% 30.89%| Pt of whole sample 18.0%
13.2G0 100% 0.050 56% | Average 30.7% % Gravel 1.0%
4.750 100% 0.005 25%] Plasticity Index {P1) 21.4% % Sand 38.5%
2.000 9% 0.002 20%]Linear Shrinkage 10.7% % Silt 40.7%
0.425 B4% Grading Modulus 0.51 % Clay 19.8%
MIT Classiication PARTICLE SIZE ANALYSIS
cl Silt Sand Grayel
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Client Infraconsult Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leesuw Poort
Test Pos 243 Depth 1.0-1.5m
Sample {D} Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) % Passing Test 1 Tast 2
37.500 100% 0.250 66% | Liquid Limit 23.2% 23v4%iPRA Classification A [2]
26.500 100% 0.150 55%{Average 23.3% ll}rsiﬂed Classification 5C
19.000 100% 0.075 44%]Plastic Limit 13.3%f 13.9%])PI of whole sample 7.6%
13.200 100% 0.050 36%|Average 13.6% % Gravel 1.0%
4.750 100% 0.065 13%{Plasticity index (PI), 9.7% % Sand 59.5%
2.000 G9% 0.002 9%]Linear Shrinkage 4.7% % Silt 30.9%
0.425 78% Grading Modulus 0.78 % Clay B.6%
NIT Classifcation PARTICLE SIZE ANALYSIS
al Siit Sand Gravel
ay Fine Fine |Medium ¢oarse Fine Medium C#arse
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Client Intraconsult Associates Date 2006/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 245 Depth 0.5-1.0m
Sample (D} Alluvium
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing | Sieve{mm) | % Passing Test 1 Tesi 2
37.500 100% 0.250 39%] Liquid Limit 15.0% 16.9%{PRA Classification A-2-4
26.500 100% Q150 29%|Average 16.0% Unified Classification SCIEM
19.000 100% 0.075 22%q Plastic Limil 11.0%] 11.2%¢P1 of whole sample 2.9%
13.200 100% 0.050 17%|Average 11.1% % Gravel 0.9%
4.750 100% 0.005 6% Plasticity Index (P)l 4.5% % Sand 80.2%
2.000 99% 0.002 3%]Linear Shrinkage 2.7% % Silt 15.7%;
0.425 60% Grading Modulus 1.19 % Clay 3.2%
MIT Classification PARTICLE SEZE ANALYS'S
cl Silt Sand Gravel
ay Fine Medium Ctiarse Medium ¢narse Fire Medium C{)arse
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Client Intraconsult Associates Date 2006/11/08
Project iR 801 Joh # 26559
Site Leeuw Poort
Test Pos 2 Depth 1.0-2.7m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Test1 Test 2
37.500 100% 0.250 41%]Liquid Limi} 26.6% 26.4%)PRA Classification A-2-6 [0]
26,500 100% 0.150 36%JAverage 26.5% Unified Classification SC
19.000 100% 0.075 30%]Plastic Limit 16.3%[ 16.4%JP1 of whole sample 4.8%
13.200 100% 0.050 24%fAverage 16.3% % Gravel 32.7%
4750 B&% 0.005 6%] Piasticity Index (PR 10.2% % Sand 40.5%
2.000 67% 0.002 3%|[Linear Shrinkage 5.3% %o Silt 23.3%
0.425 48% Grading Modulus 1.55 % Clay 3.4%
MIT Crassification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine IMedium Ctiarse Fine Medium ¢oarse I Medium C{)afse
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Client Intraconsuit Associates Date 2006/11/08
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 97 Depth 1.5m
Sample {0} Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm} | % Passing | Sieve{mm) | % Passing Test 1 Test 2
37.500 100% 0.250 53% | Liguid Limit 42.0% 42 3%JPRA, Classification A-7-6 {5]
26.500 100% 0.150 50%JAverage 42,1% Unified Classification SC|
19.000 100% 0.075 46%|Plasiic Limit 22.1%E 22.1%JP1 of whole sample 11.5%
13.200 100% 0.050 42%Average 22.1% % Gravel 25.7%
4750 94% 0.005 13% | Plasticily Index (Pi) 20.0% % Sand 30.5%
2.000 T4% D.0o2 10%{Linear Shrinkage 10.0% % Silt 34.1%
0.425 58% Grading Modulus 1.22 % Clay 9.7%
MiT Glassificalion PARTICLE SIZE ANALYSIS
ci Silt Sand Gravel
ay Fine Medium Ccfarse Fine hiedium ¢oarse Fine Medium Coarse
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/08
iR 801 Job # 26559
Leecuw Poort
100 Depth 1.8m
(D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing | Sieve(mm} [ % Passing Test 1 Test 2
37.500 100% 0.250 B1%Liquid Limit 48.0% 48.4%] PRA Classification A-7-6[13]
26.500 100% ¢.150 77%)Average 48.2% Unified Classification MESOL
19.000 100% 0.675 72%§Plastic Linmit 28.1% 28.5%| Pt of whole sample 16.8%
13.200 100% 0.050 BO%Average 28.3% % Gravel 7.1%
4.750 99% Q.005 22%}Plasticity index (PR 19.9% % Sand 27.6%
2.000 93% 0.002 18%{Linear Shrinkage 10.0% % Silt 47.1%
0.425 85% Grading Modulus 0.50 % Clay 18.2%
Wi Classiicaton PARTICLE SIZE ANALYSIS
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Client infraconsult Associates Date 2008/11/08
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 107 Depth 1.5m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(ram) | % Passing Test 1 Test 2
37.500 100% Q.250 44%1Liquid Limit 33.8% 34.2%[PRA Classification A-2-6 [0]
26.500 160% 0.150 34%|Average 34.0% Unified Classification sC
16.000 100% 0.075 29%jPlastic Limit 23.0%f 23.5%{PI of whole sampie 5.2%
13.200 100% 0.050 22%[Average 23.2% % Gravet 37.7%
4750 &9% 0.005 11%|Plasticity Index (Ph 10.7% % Sand 36.8%
2.000 62% 0.002 8% |Linear Shrinkage 5.3% % Silt 17.6%
0.425 48% Grading Modulus 1.60 % Clay 7.9%
MIT Ctassification PARTICLE SIZE ANALYSIS
l Silt Sand Gravel
ay Fine IMedium C4arse Fine lMedium (f,oarse Fine | Medium C{:arse
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e : KFOUNDATION INDICATOR
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Client Intraconsult Associates Date 2006/11/09
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 146 Depth 1.3m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sleve{mm) | % Passing Test 1 Test 2
37.50G 100% 0.250 41%}Q Liquid Limit 27.0% 27.3%[fPRA Classification A-2-4
26.500 100% 0.150 36%[Average 27.1% Unified Classification SC
15.000 100% 0.075 30%{Plastic Limii 19.1%] 18.7% P! of whole sample 3.9%
13.200 100% 0.050 25%|Average 18.9% % Gravel 42.2%
4.750 74% 0.005 10%Plasticity Index (P} 8.2% % Sand 30.6%
2.000 58% G.002 7%fLlinear Shrinkage 4.0% % Silt 19.9%
0.425 47% Grading Meduius 1.65 % Clay 7.3%
MIT Classification PARTICLE SIZE ANALYSIS
ci Silt Sand Gravet
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FOUNDATION INDICATOR

Particle Size (mm)

Intraconsult Associates Date 2006/11/09
IR 801 Job# 26559
Leeuw Poort
157 Depth 1.5m
(D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 46%| Liquid Limit 28,9% 29.0%]PRA Classification A-2-4
26.500 100% 0.150 37%|Average 28.9% Unified Classification SC
19.000 100% 0.075 30%[Plastic Limit 19.7%! 19.9%]PI of whote sample 5.0%
13.200 100% 0.050 26%[Average 19.8% % Gravel 33.5%
4.750 87% 0.005 9%} Plasticity Index (Pl) 9.1% % Sand 38.5%
2.060 66% 0.002 6%]Linear Shrinkage 4.7% % Sill 22 1%
0.425 55% Grading Modujus 1.49 % Clay 5.8%
MIT Classifcation PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2006/11/10
Project IR 801 Jobh # 26559
Sife L eeuw Poort
Test Pos 166 Depth 1.4m
Sample D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing Sieve{rmm) | % Passing Test 1 Test 2
37.500 100% 0.250 58%]Ligquid Limit 34.1% 35 6%]PRA Classification A-6[3]
26.500 100% 0.150 54%Average 34.8% fornified Classification SM
19.000 100% 0.675 48% | Piastic Limit 24.5%[ 23.4%EP| of whoie sampie 7.0%
13.200 98% 0.050 38%|)Average 23.9% % Gravel 27.4%
4750 1% 0.005 13%|Plasticity index (PI) 11.0% % Sand 29.6%
2.000 73% 0.002 S%Linear Shrinkage 6.0% % Silt 33.3%
0.425 63% Grading Moduius 1.16 % Clay 9.5%
T Classication PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine IMedEum Cdarse Fine gMedium ¢uarse Fine I Medium Ci:erse
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FOUNDATION INDICATOR

Ciient Intraconsult Associates Date 2006/11/09
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 228 Depth 1.3m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 62%|Liquid Lirnit 25.4% 25.8%|PRA Classification A4 [2]
26.500 100% 0.150 52%]Average 25.6% Unified Classification SC
19.000 100% 0.075 43%{Plastic Limit 16.9%] 15.6%]} Pt of whole sample 7.0%
13.200 100% 0.050 35% | Average 16.2% % Gravel 10.2%
4,750 94% 0.005 12%] Plasticity Index (Pl) 9.4% % Sand 51.5%
2.000 0% 0.002 a%]Jtinear Shrinkage 47% % Silt 30.5%
0.425 75% IGrading Modulus 0.93 % Clay 7.8%
MIT Glassification PARTICLE SIZE ANALYSIS
cl Sikt Sand Gravel
i Fine  |Medium Cdarse Fine [Mediun  Goarse fFie | Medum  Charse
100% - — L 110 “ P N A N ’ ' [EREE
| REE ! P
" : ]
v 80% - H o
= ; Coy
- ! !
m ! .
5 60% 4} — -
£ ! P
i !
o :
=] ¢
B 40% H- -
= |
q i
o ;
Q
& 20% H- — A
o L1
0.004 0.010 0.100 100.000
Particle Size (mm)
POTENTIAL EXPANSIVENESS CASAGRANDE 'A’' LINE
1
60% - - - 80% - e }_ e .
. : i !
% 50% 1 . 70% B ,T — 1 e e e _E_ _ _._.i_.._ — 7,71;
E x 60% b - - - ’ i
[74] or | QO |
= 0% P05 B oson b -
£ £
= 30% - 2 40% - —
5 8
=
& 20% E 30% o e
% o ogge Lo O
10% i
@ o 10% | S - = J
CL-ML ML and OL. ;
0% } + t — 0% T et 1 | i
0% 20% 40% 60% 80% 0% 20% £0% 60% 80% 100%
Clay Percentage Liguid Limit




FOUNDATION INDICATOR

——
Client Intraconsult Associates Date 2006/11/10
Project IR 801 Job # 26559
Site | eeuw Poort
Test Pos 230 Depth 0.6-1.0m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) { % Passing Test 1 Test 2
37.500 100% 0.250 EQ%WLiquid Lignit 25.8% 26.5% P RA Classiication A-4 (4]
26.500 100% 0.150 61%{Average 26.2% Unified Classification CL
19.000 10G% 0.075 55%)Plastic Limit 16.8% 16.8%JPI of whole sample 7.3%
13.200 100% 0.050 45%JAverage 16.8% % Gravel 2.4%
4,750 99% 0.005 17%|Plasticity Index (P 9.4% % Sand 48.1%
2.000 98% ¢.002 13%{Linear Shrinkage 4.7% % Silt I6.7%
0.425 78% Grading Modulus 0.69 % Clay 12.8%
MAIT Classification PARTICLE SIZE ANALYSIS
ci Sitt Sand Grave|
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FOUNDATION INDICATOR

infraconsuit Associates Date 2006/11/08
IR 801 Job # 26559
Leeuw Poort
179 Depth 1.6m
{D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 55%{Liquid Limit 31.1% 30.8%iPRA Classification A-G[1]
26.500 100% 0150 48%JAverage 31.0% Unified Classification SC
19.000 100% 0.075 39%]Plastic Limit 20.1%' 20.9%)Pt of whole sample 6.4%
13.200 100% 0.050 34%{Avarage 20.5% % Gravel 25.7%
4750 88% 0.005 13% fPlasticity index {P1) 10.5% Y Sand 37.9%
2.000 74% 0.062 10%|Linear Shrinkage 5.3% % St 26.7%
0.425 61% Grading Modulus 1.25 % Clay 9.7%
MIT Classification PARTICLE SIZE ANALYSIS
Gt Sitt Sand Gravel
ay Fine lMed[um Cciarse Fine lMedium dr‘na{se Fine Medium CJ:arse
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Client Intraconsult Associates Date 2006/11/08
Project IR 801 Job # 26569
Site Leeuw Poort
Test Pos 125 Depth 1.7m
Sample {D} Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) { % Passing Test 1 Test 2
37.500 106% 0.250 48%JLiguid Limit 43.4% 42.1%]|PRA Classification A-7-6 [2]
26.500 100% 0.150 43%JAverage 42.7% Unified Glassification SC
19.000 100% 0.075 37%|Plastic Limit 24.6%i 24.6%| P! of whole sample 9.5%
13.200 100% 0.050 31%JAverage 24.6% % Gravel 32.2%
4.750 94% 0.005 15% |Plasticity Index (P1) 18.1% % Sand 33.9%
2.G600 68% 0.062 11%[Linear Shrinkage 9.3% % Silt 22 6%
0.425 53% Grading Modulus 1.43 % Clay 11.3%
T Ciassifcnton PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine lMedium C4arse Fine Medium t%narse Fine ] Medivm Ciﬁarse
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= E E FOUNDATION INDICATOR
=] )
Client Intraconsult Associates Date 2006/11/110
Project IR 801 Job # 26558
Site Leeuw Poort
Test Pos 225 Depth 1.6m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing Sieve{mm) % Passing Test 1 Tesl 2
37.500 100% 0.250 69% | Liquid Limit 33.1% 33.5%]PRA Classification A-6 [6]
26.500 100% 0.150 84%|Average 33.3% Unified Classtfication CL
19.000 100% 0.075 56% | Piastic Limit 18.2%; 19.0%]P! of whole sample 11.0%
13.200 100% 0.050 48% | Average 18.6% % Gravel 10.5%
4.750 92% 0.005 15%] Plasticity index {PI} 14.7% % Sand 37.9%
2.000 0% 0.002 11%}Linear Shrinkage 7.3% Y% Silt 40.5%
0.425 75% Grading Modulus 0.79 % Clay 11.0%
M Classification PARTICLE SIZE ANALYSIS
al Silt Sand Gravel
ay Fine EMedium foarse Fine Mediuvm g‘,oarse Fine Medium Charse
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 200611110
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 192A Depth 1.8m
Sample (D) Ferricrete
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve{mm) | % Passing Test 1 Test2
37.500 100% 0.250 T % Liquid Limit 47 5% 48.2%]PRA Classification A-7-5 [9]
26.500 100% 0.150 70%JAverage 47.9% Unified Ctassification ML/OL
18.000 100% 0.075 64%{Plastic Limit 31.7% 31.2%]PI of whoie sample 13.5%
13.200 100% 0.050 51%|Average 31.4% % Gravel 10.5%
4750 96% 0.005 21%§Plasticity Index (P1) 16.4% % Sand 33.0%
2.000 Q0% 0.002 18%}Linear Shrinkage 8.0% % Silt 39.0%
0.425 82% Grading Modulus 0.65 % Clay 17.6%|
MIT Classification PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Intraconsuit Associates Date 2006/11/10
IR 801 Joh # 26559
Leeuw Poort
133 Depth 1.4m
{D) Ferricrete
SIEVE ANALYSIS ATTERBERG LINITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Tesi Test 2
37.500 100% 0.250 54%3Liquid Lirnit 33.7% 33.8%3PRA Classification A-6 {2}
26.500 100% 0.150 50%fAverage 33.7% Unified Classification SC
19.000 100% 0.075 43%Plastic Limit 23.3%[ 23.3%]P1 of whole sample 65.1%
13.200 100% Q.050 36%)Average 23.3% % Gravel 34.0%
4,750 76% 0.005 11%|Plasticity Index (P 10.5% % Sand 26.8%
2.000 65% 0.002 8%JLinear Shrinkage 6.7% % Silt 30.8%
0.425 59% Grading Modulus 1.32 % Clay B8.4%
MIT Classication PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2006/11/09
Praject IR 801 Job # 26559
Site Leeuw Poort
Test Pos 46 Depth 1.7-2.3m
Sample (D) Quartzite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 72%[Liquid Lirmnit 35.2% 35.0%[PRA Classification A-G [5]
26.500 100% 0.150 B67% |Average 35.1% Unified Classification MESOL
18.000 100% 6.075 57%}Plaslic Limit 24.2% 24.6%}P1 of whole sample 8.3%
13.200 100% 0.050 50% |Average 24.4% % Gravel 13.0%
4.750 96% 0.005 15%{Plasticity Index (Pl) 10.6% % Sand 34.0%
2.000 87% 0.002 t1%}Einear Shrinkage 5.3% % Sigt 41.6%
0.425 78% Grading Modulus 0.78 % Clay 11.4%
MIT Classification PARTICLE SIZE ANALYSIS
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e EL.TEC FOUNDATION INDICATOR
Client Intraconsult Associates Date 2006/11/09
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 222 Depth 1.0-2.0m
Sample (D)} Res. Quartzite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing Sieve{mm) % Passing Test1 Tesl 2
37.500 100% 0.250 73%|Liquid Limit 27.7% 28.7%[ PRA Classification A-6 5]
26.500 100% 0.150 63%]Average 28.2% Unified Classification CL
19.000 100% 0.075 54% | Plastic Limil 14.9%[ 14.3% JP1 of whole sample 11.9%
13.200 100% 0.050 46%JAverage 14.6% % Gravel 0.4%
4.750 100% 0.005 21% JPiasticity index {P1) 13.6% % Sand 50.4%
2000 100% 0.002 17%[Linear Shrinkage 6.7% % Silt 32.7%
0.425 87% Grading Modulus ¢.59 % Clay 16.6%
MIT Classification PARTICLE SIZE ANALYSIS
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e FOUNDATION INDICATOR
=]
Client Intraconsult Associates Date 2008/11/10
Froject IR 801 Job # 26559
Site Leeuw Poort
Test Pos 240 L . Depth 0.8-11m
Sample [l e
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 38%] Liguid Limit 28.2% 27.2%|PRA Classification A-2-6 [0]
26.500 100% 0.150 31%JAverage 27.7% Unified Classification SC
19.000 100% 0.075 28%]Plasiic Limit 17.1%' 17.8%{PI of whole sample 4.6%
13.200 98% Q.050 22%|Average 17.5% % Gravel 31.0%
4.750 81% 0.005 10%$Plasticity Index (Pl) 10.2% % Sand 44 1%
2.000 69% 0.002 7%Linear Shrinkage 5.3% % Sikit 18.4%
0.425 45% Grading Modulus 1.58 % Clay 6.5%
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2006/11/09
Project IR 801 Job # 26589
Site Leeuw Poort
Test Pos a1 Depth 1.5m
Sample (D) Res. Sandstone
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(rnemn) % Passing Sieve{mm) % Passing Test 1 Test2
37.500 100% 0.250 61%] Liguid Limit 29.2% 28.5%PRA Classification A-2-4
26.500 100% G.150 44%JAverage 29.3% Unified Classification 8¢
19.000 100% 0.075 31%]| Plastic Limit 19.5%[ 19A9%kF’l of whole sample B.7%
13.200 100% 0.050 26%]Average 19.7% % Gravel 19.8%
4.750 2% 0,005 14%| Plasticity Index (P 9.6% % Sand 51.9%
2.000 80% 0.002 10%}iinear Shrinkage 4.7% %o SHt 18.2%
0.425 70% Grading Modulus 1.18 % Clay 10.2%
T Classifcation PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

intraconsult Associates Date 2006/11/10
IR 801 Job # 26559
Leeuw Poort
86 ) Depth 1.6m
ey v
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 50% |} Liguid Limit 48.0% 48.0%}PRA Classification A-7-5 [4]
25.500 100% 0.150 47% | Average 48.0% Unified Classification SM
19.000 100% 0.075 43%fPlastic Limit 30‘1%! 30.3%§P1 of whole sample 9.7%
13.200 100% 0.050 I7% | Average 30.2% % Gravel 31.0%
4.750 35% 0.005 12% | Prasticity Index (Pi) 17.8% % Sand 20.5%
2.000 69% 0.002 9%{§Linear Shrinkage 8.7% % Silt 30.4%
0.425 55% Grading Modulus 1.33 % Clay 9.0%
WIT Clossificaton PARTICLE SIZE ANALYSIS
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Client Intraconsult Associates Date 2006611410
Project IR 801 Job # 26559
Site teecuw Poort
Test Pos 88 . ) Depth 1.8m
Sample REC  FTILL] T
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve{mm} | % Passing Test 1 Test 2
37.500 300% 0.250 S5T1%][Liguid Lirnit 40.7% 40.9%PRA Ciassification A-7-6 [3]|
26.500 100% 0.150 48%jAverage 40.8% Unified Classification SM
12.000 100% 0.075 44%|Piaslic Limit 27.9%[ 27.0%]) Pl of whole sample 7.2%
13.200 100% 0.050 35%|Average 27.5% % Gravel 31.2%
4750 84% 0.005 11% | Plasticity Index {PI} 13.3% % Sand 29.6%
2.000 69% 0.602 8%}Linear Shrinkage 6.7% % Silt 30.7%
0.425 54% Grading Modulus 1.33 % Clay 8.5%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2008/11/09
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos a0 Depth 1.5m
Sample e THLLITE
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing Sieve(mm) % Passing Test 1 Tesl 2
37.500 100% 0.250 48%|Liquid Lirnit 46.2% 46.7%FPRA Classification A-7-5 1]
2B.500 100% 0.150 42%)Average 46.5% Unified Classification SM
19.000 100% 0.075 38%;¢Plastic Limit 36‘2%1 35.9%{P1 of whaole sample 5.5%
13.200 96% 0.050 33%|Average 36.1% % Gravel 28.8%
4.750 86% 0.005 12% | Piasiicity Index (Pl) 10.4% % Sand 35.6%
2.000 71% 0.002 9% [Linear Shrinkage 6.7% % Silt 26.8%
0.425 53% Grading Modulus 1.38 % Clay B.8%
MIT Classification PARTICLE SIZE ANALYSIS
¢ Siit Sand Gravel
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Client Intraconsult Associates Date 2006/11/10
Project IR 801 Job # 26559
Site Leeuw Poort
TestPos 98 , Depth t.7m
Sample LS T
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Test 1 Test2
37.500 100% 0.256 71%JLiquid Limit 37.8% 38.0%] PRA Classification A6 (83
26.500 100% 0.150 66%|Average 37.9% Unified Classification CL
19.000 100% 0.075 59%]Plastic Limit 21.1% 20.8%{P1 of whole sample 12.9%
13.200 100% 0.050 45%|Average 20.9% % Gravel 15.8%
4.750 96% 0.005 14%[Plasticily index (Pl} i7.0% % Sand 32.9%
2.000 84% 0.002 1#%1Linear Shrinkage B.7% % Silt 40.6%
0.425 76% Grading Moduius 0.81 % Clay 10.7%
MIT Classification PARTICLE SIZE ANALYSIS
. Sand Gravel
ay Fine |Medium bearse Fine E Medium Ci)arse
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Client Intraconsult Associates Date 2006/11/10
Project IR 801 Job # 26559
Site t.eeuw Poort
Test Pos 74 Depth 1.6m
Sample (D) Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing Sieve{mm) % Passing Test 1 Tesi2
37.500 100% 0.250 93%]Liquid Limit 50.8% 50.6%]PRA Classification A-7-5[13]
25.500 100% 0.150 90%JAverage 50.7% Unified Classification MH/OH
19.000 100% 0.075 85%}Plastic Limil 34.0%| 32.0%|P1 of whole sample 16.8%
13.200 100% 0.050 72%fAverage 33.0% % Gravel 1.6%
4750 100% 0.005 21%] Plasticity Index {PI) 17.7% % Sand 20.7%
2.000 98% 0.002 16%|Linear Shrinkage 8.7% % Silt 61.3%
0.425 95% Grading Modulus 022 % Clay 16.4%
MIT Cimssifoation PARTICLE SIZE ANALYSIS
i Siit Sand Gravel
ay Fine Medium Ccfarse Fine Medium ¢uarse Fine | Medium: C%warse
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Client ntraconsult Associates Date 2006/11/40
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 83 Depth 1.8m
Sample (D) Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test Test 2
37.500 100% 0.250 54%{ Liquid Lirnit 39.5% 40.2%[PRA Classification A-7-6 [4]
26.500 100% 0.150 50%[fAverage 40.1% Unified Classification SC
18.000 100% 0.075 46% | Piastic Limit 24,9% 23.3%|P1 of whoie sampie 9.1%
13.200 100% 0.650 38%JAverage 24 1% % Gravel 28,8%
4750 93% 0.005 13%|Plasticity index (P1) 16.0% % Sand 29.9%
2.000 71% 0.002 9%]Lincar Shrinkage B8.0% % Silt 32.0%
0.425 57% Grading Modulus 1.26 % Clay 9.3%
MIT Classification PARTICGLE SIZE ANALYSIS
ci Silt Sand Gravel
ay Fine |Medium C4arse Fine Medium cf:oarse Fine ! Medium CJ)arse
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Percentage Finer By Mass
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Intraconsult Associates Date 2006/1110
IR 801 Job # 26559
Leeuw Poort
122 Depth 1.6m
(D} Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(rmm) % Passing Sieve{mm) % Passing Test 1 Test 2
37.500 100% 0.250 B83% ] Liquid Limit 45 2% 46.1%FPRA Classification A-7-6 [13]
26.500 100% G.150 77%4{Average 45.7% Unified Ciassification CL
19.000 100% 0.075 73%Plastic Limit 25.9%| 25.9%]P1 of whole sample 17.5%
13.200 100% 0.650 62%JAverage 25.9% Y% Graved 3.7%,
4.750 99% 0.005 23%}Plasticity Index {PF) 19.8% % Sand 29.4%
2.060 96% 0.002 19%|Linear Shrinkage 10.0% Y% Silt A7 7%
0.425 89% Grading Moduius 0.42 % Clay 19.2%
MIT Classification PARTICLE SIZE ANALYSIS
Clay : ‘TSN! Sar.u'i : Grf':lvel
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Client intraconsult Associates Date 2006/11/67
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 128 Depth 1.6m
Sample Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve({rnm) | % Passing Test 1 Test 2
37.500 100% 0.250 90% JLiquid Limit 63.5% 62.3%}PRA Classification A-7-5 [19]‘
26.500 100% 0.150 86%3]Average 62.9% Unified Ciassification MH/OH
19.000 100% 0.075 82%|Plastic Limit 36.1%} 36.7%]PI of whole sample 25.0%
13.200 100% $.050 75%]Average 36.4% % Gravel 1.4%
4.750 100% 0.005 31%|Plasticity index (P) 26.5% % Sand 20.3%
2.000 99% 0.002 26%|Linear Shrinkage 13.3% % Sift 51.8%
0.425 94% Grading Modulus 0.25 % Clay 26.5%
MiT Classificaion PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/07
IR 801 Job # 26559
Leeuw Poort
130 Depth 2.1m
Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing | Sieve(mm} | % Passing Test 1 Test 2
37.500 100% 0.250¢ 77%}Liquid Limit 50.3% 49 5%fPRA Classification A-7-5 [10}i
26.500 100% 0.150 73%|)Average 49.9% Unified Classification MLOL
19.000 100% 0.075 656% ] Plastic Limit 35.7% 36.2%| Pt of whole sampie 11.3%
13.200 100% 0.050 59%JAverage 36.0% % Gravel 12.5%
4,750 97% 0.005 19% §Plasticity index (i) 13.9% % Sand 24.5%
2,000 88% 0.002 15%|Linear Shrinkage 7.3% % Silt 48.4%
0.425 81% Grading Modulus 0.64 % Clay 14.6%
MIT Ciassification PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client Intraconsult Associates Date 2006/11/10
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 69 Depth 1.8m
Sample (D) Res. Mudrock
SIEVE ANALYSI|S ATTERBERG LIMITS
Sieve(mm) | % Passing Sievelmm) | % Passing Test 1 Test 2
37.500 160% 0.250 74%{Liquid Limit 35.7% 33.5%|PRA Classification A-5 (9]
26.500 100% 0.150 68%|Average 35.6% Unified Ctassification CL
19.000 100% 0.075 61%{Plastic Limit 16.1%—[ 17.8% Pt of whote sample 15.0%
13.200 100% 0.050 55%|Average 16.9% % Gravel 8.6%
4.750 S6% 0.005 19% |Plasticity index {P1) 18.7% % Sand 33.5%
2.000 91% G.002 15%|Linear Shrinkage 9.3% % Silt 43.3%
0.425 80% Grading Modulus 0.67 % Clay 14.6%
MIT Classiication PARTICLE SIZE ANALYSIS
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Client Intraconsult Associates Date 2006/11/09
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 67 Depth 1.5m
Sample (D) Res. Mudrock
SIEVE ANALYSIS ATTERBERG LIMITS
Sleve{mm) | % Passing | Sieve{mm) | % Passing Test 1 Test 2
37.500 100% 0.250 82%]Liquid Limit 32.8% 33.1%PRA Classification A-6[10]
26.500 100% 0.150 76%|Average 33.0% Unified Classification CL
19.000 100% 0.075 59% [ Plastic Limit ‘!4.?%E 14.2%] Pt of whole sample 16.0%
13.20G 100% 0.050 54%}Average 14.4% % Gravel 8.2%
4.750 98% 0.005 20% ] Plasticity Index {Pt) 18.6% % Sand 31.2%
2.000 92% 0.002 15%Linear Shrinkage 9.3% % Silt 45.3%
0425 B6% Grading Modulus 0.63 % Clay 15.3%
MIT Classificalion PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client Infraconsult Associates Date 2006/11/10
Project IR 801 Job # 26559
Site Leeuw Poart
Test Pos 142 Depth 1.8m
Sample {D} Res. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 7 7% |Liquid Lirnit 26.5% 26.4%1PRA Classification A-4 [4]}
26.500 100% 0.150 67%}Average 26.4% Unified Classification CL
19.000 100% ¢.075 56%|Plastic Limit 18.4%] 17 7% PI of whole sample 7.2%
13.200 100% 0.050 41%JAverage 18.1% % Gravel 12.9%
4.750 100% 0.005 15%|Plasticity Index (PI), B.4% % Sand 39.2%
2.000 B7% 0.002 11 %]Linear Shrinkage 4.0% % Silt 36.5%
0,425 B5% Grading Modulus 0.71 % Clay 11.4%
MIT Giassification PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Client fntraconsult Associates Date 2006/11/10
—————— Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 143 Depth 1.4m
Sample (D) Res. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 78%]Liquid Limit 29.6% 29.8%{PRA Ciassification AASE]j
26.500 100% 0.150 68%|Average 29.7% Funified Classification CL;
15.000 100% 0.075 59% | Plastic Limil 19.8%] 18.8% [Pt of whele sample 9.3%
13.200 100% 0.050 47%{Average 19.3% % Gravel 1.4%
4.750 100% 0.0G5 17%kP§asﬁcﬂy Index P13 10.4% % Sand 46.3%
2.000 99% ¢.002 13%|Linear Shrinkage 5.3% % Siit 39.8%
0.425 89% Grading Moduius 0.53 % Clay 12.5%
MIT Classification PARTICLE SIZE ANALYSIS
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FOUNDATION INDICATOR

Particle Size {(mm)

Intraconsult Associates Date 2006/1113
iR 801 Job # 26559
Leeuw Poort
149 Depth 1.9m
(D) Res. Dolesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 B80%JLiquid Limit 28.4% 28.3%fPRA Classification A-6 [5
26,500 100% 0.156G 70%)Average 28.4% Unzfied Classification CL
19.000 100% 0.075 59%§Plastic Limit 18.1%} 18.1%{PI of whole sampie 9. 1%
$3.200 100% 0.050 52%}Average 18.1% % Gravel 2.8%
4750 99% 0.005 17%]Plasticity Index (Pl) 10.3% % Sand 42.3%
2.000 97% 0.002 13%fLinear Shrinkage 6.0% % Silt 42.2%
0.425 88% Grading Modulus 0.56 % Clay 12.7%
WIT Classiication PARTICLE SIZE ANALYSIS
cl Siit Sand Gravel
ay Fine !Medium C*aarse Medium 1:(]3?52 Fine ] Medivm C*)arsa
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Client Intraconsult Associates Date 2006/11110
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 164 Depth 1.6m )
Sample (D} Res. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm)} { % Passing Test1 Test 2
37.500 100% 0.250 B1%}JLiquid Limi¢ 27 1% 26.8%JPRA Classification A-B [6]
26.500 100% 0.150 72%|Average 26.9% _{Unified Classification CL
19.000 100% 0.075 62%}Plastic Limit 16.4%1 16.3%IP| of whole sample 9.3%
13.200 100% 0.050 46%{ Average 16.4% % Gravet 2.3%
4.750 100% 0.005 16%|Plasticity Index (PI) 10.6% % Sand 44.7%
2.000 98% 0.002 12%fLinear Shrinkage 5.3% % Silt 41.0%
0.425 88% Grading Modulus 0.52 % Clay 12.1%
MIT Classification PARTICLE SIZE ANALYSIS
i Silt Sand Gravel
ay Fine Medium Ccia{se Fine IMedium ql:oalse Fine Medium C{Jarse
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FOUNDATION INDICATOR
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Intraconsult Associates Date 2006/11/13
IR 801 Job # 26559
Leeuw Poort
183 Depth 1.8m
(D) Res. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve{mm) [ % Passing Test1 Test 2
37.500 100% 0.250 84%fLiquid Limit 30.4% 30.8%JPRA Ciassification A-4 [5]
26.500 100% 0.150 72%JAverage 30.6% Unified Classification CL
19.000 100% 0.075 61%]Piastic Limit 22,2%] 22.0%JPI of whole sample 7.7%
13.200 100% 0.050 43%|Average 22.4% % Gravel 1.5%
4,759 100% 0.005 17%] Plasticity Index (Pl) 8.5% % Sand 47.6%
2.006 98% 0.002 13%fLinear Shrinkage 4.7% % Silt 38.3%
0.425 91% Grading Modulus 0.5¢ % Clay 12.5%
MIT Classification PARTICLE SIZE ANALYSIS
ol Siit Sand Gravel
y Fine l Medium Cfaarse Fine | Medium baarse Fine Mediem
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Client Infraconsult Associates Date 2006/11/10
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 186A Depth 1.5m
Sample (D) Res. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve{mm)} | % Passing Test i Test 2
37.500 100% 0.250 78%}Liquid Limit 30.9% 30.5%]PRA Classification A-6 [4]
26.500 100% 0.150 65%)Average 30.7% Unified Classification CL
19.000 100% 0.075 55%[Plastic Limit 20.2% 20.1%}P! of whole sample 9.7%
13.200 100% 0.050 45%}Average 201% % Gravel 0.8%
4.750 100% 0.005 21% | Plasticity Index (PI) 10.6% % Sand 49.7%
2.000 99% 0.002 17%]}Linear Shrinkage 6.0% % Siit 33.0%
0.425 92% Grading Modulus 0.54 % Clay 16.6%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fing IMedium {i,oarse Fine l Madiem C}arse
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E FOUNDATION INDICATOR
Intraconsult Associates Date 2006/11/10
IR 801 Job # 26559
Leeuw Poort
256 Depth 1.7m
(D) Rew. Dolerite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing { Sieve(mm) | % Passing Test1 Test2
37.500 100% 0.250 59%Liquid Limit 22.3% 22.3%PRA Classification A4 [‘!]1
26.500 100% 0.150 50% | Average 22.3% Unified Classificalion SCISM
19.600 100% 0.075 42%[Plastic Limit 15.8%E 16.0% P of whole sample 4.4%
13.200 100% 0.050 36%]Average 15.9% % Gravel 9.2%
4750 100% 0.005 12% Plasticity Index {PI) 6.4% % Sand 32.1%|
2.000 91% 0.002 B%}i.inear Shrinkage 3.3% % Silt 30.8%
0.425 70% Grading Modulus 0.97 % Clay 7.9%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine [Medium C:{arse IMedium ei:oarse Fine | Medium C+a:se
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Client Intraconsudt Associates Date 20061113
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 49 Depth 2.2-2.5m
Sampie (D} Res. Andesite
SIEVE ANALYSIS ATTERBERG LINITS
Sieve(mm} | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 48%]JLiquid Limit 31.5% 32.0%{PRA Classification A-2-4
26.500 160% 0.150 41%|Average 31.7% Unified Ciassification SM}
19.000 100% 0.075 34%[Plastic Limit 26.9%E 26.8%] Pl of whole sample 27%
13.200 100% 0.050 27%|Average 26.9% % Gravel 30.7%
4.750 B87% 0.005 9%] Plasticity Index {PhH 4.9% % Sand 39.1%
2.000 69% 0.002 6%|Linear Shrinkage 2.7% % Silt 24.1%
0.425 55% Grading Modutus 1.42 % Clay 6.0%
MIT Classication PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine Medium charse Fing IMedium t{{oarsc ! Medium C{)arse
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FOUNDATION INDICATOR
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Intraconsult Associates Date 2006/11/13
IR 801 Job # 26559
l_eeuw Poort
56 Diepth 1.0-1.4m
(D) Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm} | % Passing | Sieve{mm) | % Passing Test1 Test2
37.500 100% 0.250 49%Ftiquid Limit 30.8% 30.6%|PRA Classification A-2-4
26.500 100% 0.150 42%|Average 30.7% Unified Classéfication SC
19.000 100% 0.075 33%¢Plastic Lirnit 21.4%i 21.3%] Pt of whole sample 5.7%
13.200 100% D.050 28%|Average 21.4% % Gravel 22.3%
4.750 95% 0.005 10%|Plasticity Index (Ph 9.4% % Sand 47 5%
2.000 78% 0.002 7%{Linear Shrinkage 4.7% % Siit 23.4%
0.425 60% Grading Modulus 1.29 % Clay 6.8%
MIT Classificaton PARTICLE SIZE ANALYSIS
al 5ilt Sand Gravel
ay Fine |Medium C::farse Fine Medium l:i;oarse Fine ] Mediurmn Ci:arse
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Client intraconsult Associates Date 2006/11/13
Project IR 801 Job # 26559
Site Lesuw Poort
Test Pos 201A Depth 1.5m
Sample (D)) Res, Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Stave(mm) % Passing Sieve(mm) | % Passing Test 1 Tesi 2
37.500 100% 0.250 65% | Liquid Limit 26.0% 25.6%FPRA Classification A-B[2]
26.500 100% 0.150 56% | Average 25.8% Junified Crassification SC
19.000 100% 0.075 47%{ Plastic Limit 15.3%{ 15.0%[P1 of whote sample B8.1%
43.200 100% 0.050 39%(Average 15.4% % Grave! 0.7%)|
4.750 100% 0.005 13% | Plasticity tndex {PI) 10.4% % Sand 56.3%
2.000 9%% 0.002 9%ftinear Shrinkage 6.0% % Silt 34.3%
0.425 78% Grading Modulus 0.75 % Clay 8.6%
MIT Classification PARTICLE SIZE ANALYSIS
el Silt Sand Gravel
ay Fine Medium C‘{arse Fine [Medium ¢oarse Fine l Medium C{:arse
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] E & FOUNDATION INDICATOR
Client intraconsult Associates Date 2006/11/13
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 25 Depth 1.5-2.3m
Sample {D) Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) { % Passing | Sleve{mm) | % Passing Test 1 Test 2
37.500 100% 0.250 45%{Liguid Limit 31.5% 30.1%|PRA Classification A-2-4
26.500 100% 0.150 37%jAverage 30.8% Unified Classification SC
19.000 100% 0.075 3% [Plastic Limit 21.1%[ 21.2%| Pt of whole sample 5.6%
13.200 98% 6.050 25%|Average 21.2% % Gravel 14.5%
4.750 94% 0.005 8% Piasticity Index (Pl) 9.5% % Sand 58.0%
2.000 86% 0.002 5%[Linear Shrinkage 4.7% % Silt 22.5%
0.425 58% Grading Modulus 1.25 % Clay 4.7%
MIT Classification PARTICLE SIZE ANALYSIS
cl Sike Sand Gravel
a2y Fine fMedium Ct’arse Fine Mediumn ¢oa{se Fine | Medium C{Jarse
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Intraconsult Associates Date 2006/11/13
iR 801 Job # 26558
Leeuw Poort
30 Depth 0.7-1.1
(D) Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing | Sieve(mm) | % Passing Test 1 Test2
37.500 100% 0.250 681%]Liquid Limil 33.0% 33.3%]PRA Classification A-4 [2]
26.500 100% 0.150 54% fAverage 331% Unified Classification sm
19.000 100% 0075 45%]Plastic Limit 25.3%[ 24.3%}P1 of whole sample 5.9%
13.200 100% 0.050 38%|Average 24.8% % Gravel 17.2%
4750 94% 0.005 11% |Plasticity index (Fi) 8.3% % Sand 41.8%
2.000 83% 0.002 8% fLinear Shrinkage 4.0% % Silt 33.2%
0.425 71% Grading Modulus 1.02 % Clay 7.8%)|
MIT Classiication PARTICLE SIZE ANALYSIS
el 5ilt Sand Gravel
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Client Intraconsult Associates Date 2006/11/13
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 27 Depth 1.2-1.6m
Sample (D} Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing Sieve{mm) b Passing Tesi 1 Test 2
37.500 100% 0.250 46%[Liquid Limit 32,5% 33.0%|) PRA Ciassification A-2-5 [0]
26.500 100% 0.150 41%|Average 32.8% Unified Classification SC
19.000 100% 0.075 34%[Plastic Limit 22&1%! 22.2%| P! of whole sample 5.6%
13.200 100% 0.050 28%)Average 22.1% % Gravel 32.5%
4.750 B7% 0.005 9%|Plasticity Index (Pr) 10.6% % Sand 35.1%
2.000 68% 0.002 6%]Linear Shrinkage 6.0% % Silt 25.6%
0.425 53% Grading Modulus 1.45 % Clay 5.9%
MIT Classiieaton PARTICLE SIZE ANALYSIS
a Silt Sand Gravel
ay Fine lMediurn C4arse Medium ¢oar5e Fine JMedium C}arse
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FOUNDATION INDICATOR

Intraconsult Associates Date 2006/11/13
iR 801 Job # 26558
Leeuw Poort
15 , Depth 2-22m
(D} Res. Belofite G Ao iz
SIEVE ANALYSIS ATTERBERG LIMITS
Steve(mm) | % Passing | Siewve(mm) % Passing Test 1 Test 2
37.500 100% 0.250 47%]| Liquid Limit 43.0% 42_6%}PRA Classification A-7-6 [3f
26.500 100% 0.150 43%|Average 42.8% Unified Classification 5C
18.000 100% 0.075 35%|Plastic Limit 22.5%E 22.4%pPI of whole sample 10.5%
13.200 100% 0.050 34%| Average 22.4% % Gravel 29.0%
4.750 91% 0.005 12%| Plasticity Index {P1) 20.4% % Sand 34.8%
2.000 T1% 0.002 9%jL.inear Shrinkage 10.0% % Silt 27.4%
0.425 51% lGrading Modulus 1.39 % Clay 8.8%
NIT Clasaiication PARTICLE SIZE ANALYSIS
cl Sift Sand Gravel
ay Fine Medium Ci»arse Fine fMedium boafse Fine I Medium
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FRANK] FOUNDATION INDICATOR
—_— T
Client Intraconsult Associates Date 2006/11/13
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 45 Depth 1.3-3.0m
Sample {D} Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) % Passing Sieve{mm} % Passing Test Test 2
37.800 100% 0.250 BO%{Liquid Limit 42.7% 43.0%]PRA Classification A-7-5 (8]
26.500 100% 0.150 76%fAverage 42.8% Unified Classification ML/OL
19.000 100% 0.075 70%{Plastic Limit 32.7% 32.1%}P! of whole sample 8.6%|
13.200 100% 0.050 58%)Average 32.4% % Gravel 9.5%
4.750 95% 0.005 16%fPlasticity Index (P} 10.4% % Sand 27.4%
2.000 80% 0.002 12%{Linear Shrinkage 6.7% % Silt 51.3%
0.425 83% Grading Modulus 0.57 % Clay 11.8%
MIT Classifcation PARTICLE SIZE ANALYSIS
cl Silt Samd Gravel
ay Fine Medium Ccfarse Fine fMedium le,oa{se Fine | Medfum CJ:arse
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FOUNDATION INDICATOR
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FaANKI :
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Client Intraconsult Associates Date 2006/11/13
Project iR 801 Job # 26559
Site Leeuw Poort
Test Pos 41 Depth 2.4-2.7m
Sample {D) Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing Sieve(mm) % Passing Tesl 1 Test 2
37.500 100% 0.250 64%JLiquid Limit 32.2% 33.7%}PRA Classifcation A4 [2]
26.500 100% 0.150 56%|Average 33.0% Unified Classification SM
19.000 100% 0.075 46%|Plastic Limit 26.7%] 26 3% P of whole sample 4.3%
13.200 100% 0,050 35%|Average 26.5% % Gravel 20.1%
4750 91% 0.005 14%] Plasticity Index (P1) 6.5% % Sand 40.1%
2.000 B0% 0.002 10%Jtinear Shrinkage 3.3% % Silt 29.7%
0.425 66% Grading Modulus 1.08 % Clay 10,2%
MIT Classification PARTICLE SIZE ANALYSIS
cl Siit Sand Gravel
ay Fine fMedium Cﬁa{se Fine JMedjum }:oarse Fine l Medium C}Jarse
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Client Intraconsult Associates Date 2006/11/13
Project IR 801 Job # 26559
Site Leeuw Paoort
Test Pos 9 Depth 1.5m
Sample Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 6.250 44% ] Liquid Limit 34,7% 34.8%|PRA Classification A-2-4
26.500 100% 0.150 37%}Average 34.7% Unified Classification S
19.000 100% 0.075 29%}Plastic Limil 28.6%| 28.2%|PI of whole sample 3.5%
13.206 100% 0.050 25%]Average 28.4% % Gravel 22.1%
4.750 100% 0.005 10% | Plasticity Index (PI) 6.3% % Sand 50.9%
2.000 78% ¢.002 7%]Linear Shrinkage 3.3% % Silt 20.2%
0.425 55% Grading Modulus 1.38 % Clay 6.8%
\assification PARTICLE SIZE ANALYSIS
MIT Classificalio:
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FOUNDATION INDICATOR

Clay Percentage

Liquid Limit

Intraconsult Associates Date 2006/11/07
IR 801 Job # 26558
Leeuw Poort
27 Depth 2.0m
Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve{mm) | % Passing | Sieve(mm) | % Passiag Test 1 Test 2
37.500 100% 0.250 76%|Liquid Limit 28.3% 29.0%])PRA Classification A-6 [5]
26.500 100% 0150 70%]Average 28.7% Unified Glassification CL
18.000 100% 0.075 60%]Plastic Limit 18.4%[ 18.2%)PI of whole sampie 8.4%
13.200 100% 0.050 53%|Average 18.3% % Gravel 9.4%
4.750 97% 0.005 15%3Plasticity Index (PI) 10.3% % Sand 34.6%
2.000 91% 0.002 11%]Linear Shrinkage 6.0% % Silt 44.8%
0.425 B2% Graging Modulus 0.68 % Clay 11.2%
MIT Ctassification PARTICLE SIZE ANALYSIS
ci Silt Sand Gravel
ay Fine !Medium CJ;arse fMedéﬂm l:oarse Fine l Medium
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FOUNDATION INDICATOR

{D) Res. Andesite

Intraconsult Associates Date 200614110
IR 801 Job # 26559
Leeuw Poort
9 Depth 1.6-2.7m

SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 42%{Liquid Limit 42.0% 42.6%]PRA Classification A-2-6 [1]
26.500 100% 0.150 38%JAverage 42.3% Unified Classification SM
14.000 100% 0.675 34%]|Plastic Limit 27.0%! 27.7%1P1 of whole sample 7.2%
13.200 100% 0.050 30%|Average 27.3% % Gravel 28.8%
4.750 91% .005 10%§ Plasticity index {Pl) 14.9% % Sand 39.4%
2.000 71% 0.002 7%]|Linear Shrinkage 7.3% % Silt 25.1%
0.425 48% Grading Medulus 1.46 % Clay 6.7%
MIT Classification PARTICLE SIZE ANALYSIS
Sik Sand Gravet
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S FOUNDATION INDICATOR
[FRANKI]
]
Client intraconsult Associates Date 2006/11/07
Project IR 801 Job # 26559
Site Leeuw Poort
Test Pos 8 Depth 1.6m
Sample Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing [ Sieve{mm) | % Passing Test 1 Test2
37.500 100% 0.250 50% [Licquid Lirmit 33.9% 34.2%] PRA Classification A-2-6 {U]ﬂ
26,500 100% 0.180 43%]Average 34.1% Unified Classification SC|
19.000 100% 0.075 35% }Piaslic Limil 23.1% 23.5%}PI of whole sampte 6.4%
13.200 100% 0.050 28% | Average 23.3% % Gravel 18.7%
4.750 95% 0.005 12%]Plasticity index (P} 10.7% % Sand 50.0%
2.000 81% 0.002 7%} Linear Shrinkage 5.3% Y Silt 23.9%
0.425 60% Grading Modulus 1.24 % Clay 7.4%
MIT Classification PARTICLE SIZE ANALYSIS
cl Silt Sand Gravel
ay Fine Mediurn C(iarse Fine lMedium ¢oarse Fine i Medium C{;arse
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FOUNDATION INDICATOR

Intraconsuit Associates Date 2006/11/10
iR 801 Job # 26559
leeuw Poort
1 Depth 1.6-2.0m
(D} Res. Andesite
SIEVE ANALYSIS ATTERBERG LIMITS
Sieve(mm) | % Passing | Sieve(mm) | % Passing Test 1 Test 2
37.500 100% 0.250 81%Liquid Limit 43.6% 42 5% PRA Ciassification A-7-6[12]
26.500 100% 0.150 79%}Average 43.0% Unified Classification CL
19.600 100% 0.075 76%|Plastic Limit 24.1% 24.9%[Pt of whole sampie 15.6%
13.200 100% 0.050 66%|Average 24.5% % Gravel 9.1%
4.750 96% 0.005 22%] Plasticity Index {PI), 18.5% % Sand 20.8%
2.000 91% 0.002 18%¢Linear Shrinkage 9.3% % Silt 52.3%
0.425 84% Grading Modutus 0.49 % Clay 17.8%
MIT Classification PARTICLE SIZE ANALYSIS
al Siit Sand
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DATE: - 2006/10/23

CONDUCTIVITY & pH VALUES
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CLIENT I V\““{‘ oo 1«9\)(" |' - - , DATE  ¢0 i(!ZDO(y
PROJECT T §0 | 408 o
SITE Leevw poor T | TEST No q
KONSOLIDASIE TOETS — CONSOLIDATION TEST
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Opmerking Soaked  at jy kpa
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Consuiting Engineering Geologists

Intraconsult

THE PRINCIPAL INSPECTOR HEALTH & SAFETY
DEPT. OF MINERAL AND ENERGY AFFAIRS
PRIVATE BAG X6 TOTAL HOUSE

209 SMIT STREET CNR SMIT/RISSIK STREETS
BRAAMFONTEIN 2017

ATTENTION: MR PETER KELLY
FAX NO: (011) 339 1858

intraconsult Associates

P O Box 2022
RIVONIA 2128
Johannesburg

Telephone Direct: (611) 802 0079 and (011) 804 2084

Fax : (011) 469 0961
Your reference Our reference Date
iR801 23 September 2006 o

PROPOSED TOWN PROCLAMATIONS: PORTIONS ON THE FARM LEEUWPOQORT 113-IR

We have been appointed to complete geotechnical studies across the portions of land shown on the
attached locality plan to support an application to develop residential properties. In this regard could you
please kindly advise if you can foresee any surface or undermining constraints which could impact on this

scheme, for example:-

¢ s the DME aware of any rezoning applications in these areas?

= Does the DME foresee any surface or undermining constraints which could impact on planning in

these areas”?

e Would the DME advise inclusion of a ‘shock clause’ (due to potential seismic activity) for any new

structures to be erected in these areas?

ours sincerely,

L

Graham Hall
INTRACONSULT Associates

Partners: D.B. Buttrick, BSc.. MSc , Ph. B.(Eng. Geol.} MSAIEG SC1 Nal. G.A.Hall, BSc., PhD. C Eng.. MICE. Eur.Ing. (FEANI, ACI Arb. SCI Nal
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PRINCIPAL INSPECTOR OF MINES
%$§ the dme MINE HEALTH AND SAFETY
\NV GAUTENG REGION

Department:

Minerals and Energy

REPUBLIC OF SOUTH AFRICA Private Bag X5

Braamiontein
2017

Tel: (011} 358-9700
Fax: {011} 339-1858

Messrs Intraconsult

P O Box 2022 Enquiries: PB Kelly Tel No: X227
RIVONIA
2128

Date: 3/10/2006 RefNo: PWV 11/1/1

Attention: Dr G Hall

Dear Sir

PROPOSED TOWNSHIP PROCLAMATION ON PORTION OF THE FARM LEEUWPOORT
I13 IR: DISTRICT OF BOKSBURG.

Your letter referenced IR 801 dated 23 September 2006 refers.

The area that has been demarcated on the 1:50000 scale locality plan referenced IR 801 that was
attached to your letter encompasses the major portion of the surface area of ERPM Gold Mine and most

of it is undermined ,albeit at a substantial depth.

The general area is subjected to ground vibrations as a result of the mining activity and 1t 1s
recommended that the ‘shock warning® clause be included in the title deeds of the erven. The clause

reads as follows:

“As this erf (stand, land, etc.) forms part of land which is, or may be, undermined and liable to
subsidence, settlement, shock and cracking due to mining operations past, present or future, the owner
(applicant, grantee, as the case may be} thereof accepts all Hability for any damage thereto or to any
structure thereon, which may result from such subsidence, settlement, shock or cracking™. '

Our office does not keep records of any rezoning that may have taken place in these areas.

There is no objection to any development in the demarcated area from a mining point of view.

Yours taithfully,

el

M L CEMANE
ACTING PRINCIPAL INSPECTOR OF MINES

GAUTENG REGION

Minerals and Energy for Development and Prosperity
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GFSH-2, PHASE 1 DOLOMITE STABILITY
INVESTIGATIONS OF 226 HECTARES

IN THE SOUTH WESTERN SECTOR

OF THE LEEUWPOORT DEVELOPMENT.

IR801R

INTRACONSULT

2 MULBERRY HILL OFFICE PARK
DAINFERN VALLEY

P.0. BOX €04

FOURWAYS

2085

TEL: (011) 469 0854
FAX: (011) 469 0961.

IR801R
NOVEMBER 2008




Consulting Engineering Geologists E

Intraconsult Associates

URBAN DYNAMICS 2 Mulberry Hill Office Park
P.O.BOX 49 Dainfern Vatley
BEDFORDVIEW Fourways Extension 14
2008 P.O. Box 604

Fourways
ATTENTION: MR PIETER CLOETE 2055

Telephone :

Direct : (011) 468-08543
Fax: (011) 469-0961

Email:
Your reference Qur reference Date
IR801R 16 NOVEMBER 2006

GFSH-2, PHASE 1 DOLOMITE STABILITY INVESTIGATIONS OF 226 HECTARES IN
THE SOUTH WESTERN SECTOR OF THE LEEUWPOORT DEVELOPMENT.

SUMMARY

This report presents the results of dolomite stability investigations carried out on
approximately 226 hectares of land comprising the southwestern sector of the Leeuwpoort
Development project. The site is bound in the south by North Boundary Road, in the west
by Rondebult Road and in the north by Sunward Park. The proposed development
includes muitiple bonded products, lower level bonded products, social housing, subsidised
products project linked, commercial development, schools and public open space

This report should be read in conjunction with Intraconsult report IR801 Soils, dated 10
November 2006, entitied: “GFSH-2, Phase 1 Soils investigations of the proposed
Leeuwpoort Development.”

The site is underlain by dolomite of the Chuniespoort Group and rocks of the Black Reef
Formation. Ventersdorp Supergroup rocks encroach on the eastern margins of the site.
Karoo and dolerite rocks cover these older rocks in sub-areas of the site. These
investigations have been undertaken to comply with the requirements of:

- The NHBRG Home Building Manual, Parts 1,2 and 3. Revision 1, February 2003.

- Generic Specification GFSH — 2 of the National Department of Housing, dated
September 2002, entifled: Geotechnical site investigations for housing
developments’”.

These investigations involved field inspections, a review of available data, undertaking a
gravity survey, a borehole drilling programme based on the gravity survey, analysis and
reporting.

Based on the gathered geological, geophysical, geohydrological and soils data, the stability
of the site is described in terms of four Dolomite Stability Zones, namely:




U Dolomite Stability Zone 1: Area characterised as reflecting no to low inherent Risk of
sinkhole and doline formation with respect to ingress of water and ground water level
draw down i.e. No to Inherent Risk Class 1.

0 Dolomite Stability Zone 2. Area characterised as reflecting a low Inherent Risk of
sinkhole and doline formation with respect to ingress of water and ground water level
draw down i.e. Inherent Risk Class 1.

O Dolomite Stability Zone 3: Area characterised as reflecting a low to medium inherent
Risk of medium size sinkhole and doline formation with respect to ingress of water and
a low Inherent Risk with respect to ground water level draw down i.e. Inherent Risk
Class 1-4.

0 Dolomite Stability Zone 4. Area characterised as reflecting a high Inherent Risk of
large to very large sinkhole and doline formation with respect to ingress of water and
ground water level draw down i.e. Inherent Risk Class 7-8. .

The southwestern sector of the site is located on the Natalspruit aquifer. .

Groundwater level monitoring is required as part of the Dolomite Risk Management
Strategy required in terms of Section 12 of Act 95 of 1998.

This report documents recommendations on appropriate development types and related
water precautionary measures in relation to the risk characterisation of the site. The
NHBRC Dolomite Area Designations are provided with respect to each of the Dolomite
Stability Zones and Inherent Risk Classes.

The Council for Geoscience and NHBRC requires further detailed work on all Residential 2
and 3 sites. In addition, detailed dolomite stability and soils investigations will be required
on the footprint areas of all proposed commercial or light (dry) industrial structures. These
additional investigations are required for final approval, design of precautionary measures
and foundation specification.

The requisite Generic Specification GFSH-2, Phase 2 investigations will be required on this
site.
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INTRODUCTION.

This report presents and comments on the results and observations of
geotechnical investigations carried out on a sub-area of the proposed
Leeuwpoort Development Project. This report documents the terms of
reference, available data used in the study, investigation procedures,
geophysical survey, driling programme, risk characterisation methodology,
geology, geohydrology, dolomite risk zonation, conclusions and
recommendations (Appendices 1 and 2).

TERMS OF REFERENCE AND SCOPE OF WORK.

The terms of reference and scope of the work to be undertaken were
discussed with Mr H. Potgieter of Urban Dynamics. Intraconsuit outlined
proposals in letter IRBO1p2, dated 15 July 2006. Intraconsuilt was mstruc:ted to
proceed with the investigations on the 28 August 2006.

EXISTING INFORMATION

The following information has been used in the investigation and assessment
of the site:

0 1:250 000 scale, sheet 2628 East Rand: Geological Mapping issued by the
Geological Survey.

0 Topographic map of the Director of Surveys at scale of 1:50 000: Sheets
2628 AC Alberton and 2628AD Springs.

0 National Home Builders Registration Council: Home Builders Manual: Parts
1 and 2, Revision 1, February 1999,

0 SAIEG and SAICE: "Guidelines for Urban Engineering Geological
Investigations”.

0 “Proposed method for dolomite land hazard and risk assessment in South
Africa." by Buttrick, Van Schalkwyk, Kieywegt and Watermeyer 2001,
Journal of the South African Institution of Civil Engineering, Volume 43,
Number 2.

© Generic specification GFSH-2, National Department of housing
Specification, “Geotechnical site investigations for housing development.”

o Department of Water Affairs and Forestry report, reference GH3408, dated
July 1986 and entitled: “The hydrogeotogy of the dolomite aquifer in the
Klipriver-Natalspruit basin.”




4. GENERAL LOCATION AND DESCRIPTION OF THE SITE.

The delineated area of investigation constitutes approximately 226 hectares located in
the south western sector of the greater Leeuwpoort Development Area of 1 360
hectares. The site is bound by:

o North Boundary Road in the south,
o  Sunward Park in the north and
o Rondebult Road in the west.

The site is located on the Remainder of the Farm Leeuwpoort 113 1Q. The site slopes
towards the north and is currently fallow.

5. PROCEDURES USED IN THESE INVESTIGATIONS

These investigations have involved the following:

5.1

5.2

5.3

Gathering of existing data.

During the early stages of this investigation available information
pertaining to the area and immediate environs was gathered and
studied to obtain a preliminary perspective of the urbanisation potential
of the area. This information includes existing geclogical, geotechnical,
geohydrological, topographical, orthophotographic, geotechnical reports
of surrounding developments, geophysical, sinkhole and stability data,
etc.

Field mapping.

To develop a clearer perspective of the actual site conditions, field
mapping was undertaken following the assimilation of preliminary data.
The object of this work was to evaluate accessibility, geomorphology,
geology {outcrop/scattered outcrop stc), storm water runoff, gather data
on sinkholes, stc.

Gravity survey.

The gravity survey was conducted according to prevailing practice.
Firstly, the station positions were set out and tagged on a 30m grid
spacing. Positions were established using a differential GPS. Gravity
readings were taken using a Scintrex Autograv. Data reduction
followed the typical procedures for dolomite studies. The gravity data
were reduced to relative Bouguer values using elevation and latitude
correction factors of 0.21 and 0,00065 mGals per metre respectively
(Appendix 2). A plane was fitted to and then removed from the Bouguer
data, the plane was taken to represent the regional gravity trend and
the residual data obtained after removal of the plane a better indication
of local density variations. Another regional, this time a second—order
polynomial, was constructed after the drilling results were received. The




residual data set was also adjusted so that the average difference
between predicted and actual bedrock depths is zero (Appendix 2).

5.4 Rotary Percussion Boreholes.

Boreholes were set out according to the gravity survey data of the site.
These boreholes were drilled to develop a perspective of the
subsurface and geohydrological conditions on the site (Appendix 1).

The drilling work was undertaken using a down-the-hole rotary
percussion rig and a 950 c.f.m compressor delivering 308 psi to a
165mm diameter button bit or scraper. Chip samples were retrieved
from the return air stream through each metre drilled, while the
penetration times per metre were recorded (when using the button bit)
with an electronic stopwatch. The retrieved samples are described
according to current practice (Appendix 1).

The summarised borehole information recorded during these
investigations is provided in Tables 1 to 3. The positions of the

boreholes are indicated on Drawing IR801/1. This borehole information
is discussed in greater detail in sections below.

GECLOGY AND GEOHYDROLOGY.

The delineated area of investigation is underiain by the following geology:

a) Dolomite of the Chuniespoort Group

b) Black Reef Formation

c) Karoo Supergroup overlying Chuniespoort dolomite
d) Karoo Supergroup over Biack Reef Formation.

The eastern margin of the area of investigation impinges on andesite of the
Ventersdorp Supergroup. Dolerite typicaily covers older rocks in areas of the
site. The residual profile is mantle in areas by a variable thickness of colluvial
materials.

A major period of erosion in post-Ventersdorp Supergroup times, resulted in
the development of a large Transvaal basin. Defritus and sediment that was to
form the Black Reef Formation, were laid down in this basin followed by the
carbonates that today constitute the Chuniespoort Group dolomites. The
underlying floor of the basin was irregular, characterised by an undulating
landscape. Eroding down of the deposits over time has exposed a complex
geological environments. This site is characterised by the presence of
exposures of ‘islands” of Ventersdorp andesite, referred to as inliers,
completely surrounded by dolomite. Essentially this site straddles a transition
zone from Ventersdorp, non-carbonate rocks in the east (off the basin) to
carbonate rocks in the west (on the basin). Consequently the conditions on site
in this transition zone are highly variable with andesite and deeply leached
dolomite occurring within a short horizontal distance (<50m to 100m) of each




other. Faulting may have further complicated the geological environment in this
transition zone.

The various lithological units are as follows:

| LITHOSTRATIGRAPHIC UNIT LITHOLOGY
| Recent Deposits Colluvium and alluvium
Jurassic Dolerite

| Karoo Supergroup Shale and sandstone and weathered
soil derivatives,

{ Chuniespoort Group, Transvaal Dolomite and chert and weathered
Supergroup (Primarily the Oaktree soil derivatives
Formation)
Ventersdorp Supergroup Andesite and weathered soll
derivatives

The most predominant features observed during the drilling programme the on
the site are as follows (Tables 1 to 3):

o The colluvial materials are typically variable in thickness e.g. Boreholes
) 3517 (2m), 4025 (2m), 4630 (4m), 5025 (2m), 5611 (3m), 6405 (5m),
1 6615 (4m), 6711 (1m), 7022 (3m), 7225 (2m). Alluvium is also
intercepted e.g. a thick horizon is intercepted in Borehole 7220 (18m),
etc, Tables 1 to 3 and Drawing IR801/1.

0 A single borehole intercepted chert residuum, namely Borehole 6917
(5m to 10m below ground surface), Tables 3.

0 Dolomite residuum (wad) is intercepted many of the boreholes drilied

e.g. Borehole 5815 (10m), 6219 (9m), 6405 (2m), 6615 (8m), etc.
‘ Dolomite residuum is not recorded in some of the boreholes drilled e.g.
Boreholes 5719, 6626, 6309, 6615, 7225, etc, Tables 1 to 3, Drawing
IR801/1.

0 Problematic conditions, including sample loss, air loss and cavitation
. are recorded in three of the boreholes drilled on site e.g. Boreholes
! 6219, 8720 and 7022, etc, Tables 1 to 3, Drawing IR800/1.

0 Dolomite bedrock is typically intercepted at depths in excess of 12m

| and typically below 20m e.g. Boreholes 4312 (27m), 5605 (32m), 5815

' (21m), 6124 (34m), 6313 (24m), 6405 (27m), 6711 (27m) etc, Tables 1
to 3.

i g Dolerite is intercepted over large sections of the site e.g. Boreholes
4318, 4312, 4616, 4426, 5528, 5719, etc, Table 1 to 3.

o Karoo rocks are intercepted in a number of boreholes e.g. 5108, 5132,
5632, 5815, 6309, 6405, 6711, etc.




o Rocks of the Black Reef Formation are intercepted two boreholes,

namely Boreholes 5014 and 5522.

Borehole 6219 intercepts 5m of fill material e.g. Appendix 1 and
Drawing IR793/1.

a Al boreholes were dry. No groundwater was intercepted. The regional

ground water is anticipated at approximately 1560m amsl on the site
according to the Department of Water Affairs and Forestry data (refer
Section 3). Consequently the ground water levei is typically anticipated
at 20m to 30m below ground surface.

7. DOLOMITE STABILITY CHARACTERISATION (Refer to Tables 1 to 3).

7.1

Characterisation Procedure used to analyse data.

The available information, including field data, borehole data and
gechydrological information gathered during this investigation has been
pooled and reviewed permitting the determination of the potential risk
characterisation of the delineated site.

The method of risk characterisation ufilised during this study is
contained in the paper: “Proposed method for dolomite land hazard and
risk assessment in Scuth Africa." Journal of the South African Institution
of Civil Engineering, Volume 43, Number 2, 2001.

The predominant mobilising agencies considered in this investigation
are major groundwater level fluctuations (>6m), ingress water, ground
vibrations and gravity.

Use is made of a generalised list of evaluation factors to evaluate the
risk of sinkhole and doline formation. These factors are as follows:

- Receptacle development;

- Mobilising agencies, particularly ingress water from leaking
services; '

- Potential sinkhole development space;

- Nature of the blanketing layer;

- Mobilisation potential of the blanketing layer;

- Bedrock morphology.

Receptacles or disseminated receptacles refer to any voids or cavities
in the dolomite bedrock or in the overburden capable of receiving
mobilised materials. Receptacies are assumed to be present as no
reliable geophysical tool exists to determine the location of these
features.

The potential sinkhole development space, where used, refers to the
expected maximum size sinkhole that conservatively can be expected
to be generated if sustained ingress of water were to occur. This factor
is related to the depth of the receptacles or disseminated receptacles.




The gravity survey, combined with borehole information strongly guides
the appraisal of this factor. The nature of the material covering the
receptacles, be they above or in the bedrock, determines the
susceptibility of the subsurface material to erosion by ingress water.
The presence of materials such as thick, clayey colluvial, aliuvial and
hillwash deposits, shales or intrusives, which can act as aquitards,
serve to reduce the mobilisation potential and enhance the stability. In
the case of dramatic groundwater level fluctuations the susceptibility of
the soil material to mobilisation (i.e. consolidation seftlement - doline
formation, or ravelling and arch failure - sinkhole formation, due to pore
pressure changes in soils), is strongly influenced by the position of the
original groundwater level in the subsurface profile.

In view of the factors discussed above the following characteristics have
been extracted from the gathered information during the assessment
process:

¥ borehole position.

» collar elevation.

» depth to present groundwater level.

» depth to dolomite bedrock.

» position of the bedrock with respect to the groundwater level.

> nature and thickness of blanketing layer i.e. material type,
penetration times, etc (Tables 1 to 3).

» thickness and nature of the soil materials above the
groundwater level (original) ie. type soil and potential
geotechnical characteristics.

% thickness and nature of the soil materials below the present
groundwater level.

» depth to potential receptacles (Tables 1 fo 3).

The risk of sinkhole and doline formation is expressed in three broad
categories, namely low, medium and high risk areas. The following
reference to incidences, gives a perspective of the magnitude of
problems encountered in each of the of risk zones in research areas. It
is important to note that these figures are largely derived from
developments that were not effectively and appropriately designed or
maintained.




RISK GRCUND-MOVEMENT EVENTS

CHARACTERISATION

PERIOD (STATISTICS BASED ON

DESIGN AND MAINTENANCE)

ANTICIPATED PER HECTARE IN A 20 YEAR

INAPPROPRIATE AND POOR SERVICE

LOW 0 up to and including 0.1 events per hectare
anticipated but occurrence of events cannot be
totally excluded.

MEDIUM Greater than 0.1 and less than and equal to 1.0
events per hectare

HIGH Greater than 1.0 events per hectare.

Based on the geotechnical information gathered, the site is zoned in the
context of 8 Inherent Risk Classes. The eight standard Inherent Risk
Classes used are as follows:

Class 1 Areas: Areas characterised as reflecting a low Inherent Risk of

Class 2 Areas:

Class 3 Areas:

Class 4 Areas:

Class 5 Areas;

Class 6 Areas:

Class 7 Areas:

Class 8 Areas:

sinkhole and doline formation (all sizes) with respect to
ingress of water.

Areas characterised as reflecting a medium Inherent
Risk of small sinkhole and doline formation with respect
to ingress of water.

Areas characterised as reflecting a medium Inherent
Risk of medium sinkhole and doline formation with
respect to ingress of water.

Areas characterised as reflecting a medium Inherent
Risk of large size sinkhole and doline formation with
respect to ingress of water.

Areas characterised as reflecting a high Inherent Risk of
small sinkhole and doline formation (all sizes) with
respect to ingress of water.

Areas characterised as reflecting a high Inherent Risk of
medium size sinkhole and doline formation with respect
to ingress of water.

Areas charactetised as reflecting a high Inherent Risk of
large sinkhole and doline formation with respect to
ingress of water.

Areas characterised as reflecting a high Inherent Risk of
very large size sinkhole and doline formation with
respect to ingress of water.




7.2

In some instances, the Inherent Risk Classes are indicated with
the primary zone description given first folfowed by a suffix in
brackets. The primary Inherent Risk Class describes the
predominant characterisation of the zone and the suffix
describes the characterisation of anticipated sub-areas within
the zone. As an example a designation of 8(4) indicates that the
zone predominantly displays a high Inherent Risk for very large
sinkhole and doline formation with anticipated pockets or small
areas of Class 4 i.e. displaying a medium risk for medium size
sinkhole and dofine formation

Stability Characterisation of the site (See Tables 1 to 3, Drawing
[R8O1/1).

The borehole data and geohydrological information gathered during this
investigation of the site has been pooled and reviewed, permitting the
formulation of a perspective of the subsurface conditions on the site. As
indicated in Section 7.1, ingress of water and groundwater level draw
down should be viewed as the primary triggering mechanisms for
sinkhole and doline formation.

Dojomite Stability Zone 1: Area characterised as reflecting no to low
Inherent Risk of sinkhole and doline formation with respect to ingress of
water and ground water level draw down, i.e. No to Inherent Risk Class
1.

This zone is characterised by the following subsurface conditions:

o Gravity gradient area primarily falling from east to west. It is
anticipated that this zone represents an interfacies area where the
Ventersdorp Lava and the Chuniespoort dolomite underlain by the
Black Reef Formation are in contact. The contact zone is complex
and three-dimensional, with faulting resulting in complex spatial
interrelationships. “Islands” of Ventersdorp lava i.e. inliers
“protrude” through the area of Chuniespoort dolomite.

o Boreholes in this zone intercept thick horizons of dolerite or Karoo
overlying either Chuniespoort Group dolomite, Black Reef quartzite
or Ventersdorp andesite e.g. Boreholes 4426, 4630, 5025, etc,
Tables 1 to 3.

o Andesite is intercepted at shallow depth in a number of boreholes
drilled e.g. Boreholes 3517, 4025, 5025, etc.

0 A variable, but generally thin horizon of colluvium covers the
residual materiais e.g. 4m in Boreholes 4630 and 4426, 2m in
Boreholes 3517, 5025 and 4025, Tables 1 to 3, Drawings IR801/1
and 2.

o The subsurface profile represents a transition zone from a non-
carbonate rock in the east to a carbonate rock in the west. Where
Bitack Reef dolomite residuum (wad) is present or Qakiree
Formation dolomite and weathered soil derivatives, the profile may
show a low mobilisation potential. Where the underlying rock type is
andesite, no risk of sinkhole or doline formation exists.
Consequently this transition zones is designated as reflecting no to




low risk of sinkhole and doline formation with respect to ingress of
water and ground water level draw down i.e. No-Inherent Risk Class
1.

Dolomite Stability Zone 2. Area characterised as refiecting a low
Inherent Risk of sinkhole and doline formation with respect to ingress of
water and ground water level draw down i.e. Inherent Risk Class 1. This
zone is characterised by following subsurface conditions:

G
°

This zone occupies gravity gradient areas (Drawings IR801/1).
Variable thickness of Karoo sandstone and shale cover the residual
dolomite profile e.g. 3m to 50m in Borehole 5108, 1m fo 47m in
Borehole 5132, 3m to 50m in Borehole 5611, Table 1 to 3 and
Drawings IR801/1 and 2.

Typically thick, but variable, horizons of dolerite may overlie the
dolomite e.g. 4m to 22m in Borehole 4318, 8m to 27m in Borehole
4312, 1m to 50m in Borehole 4616, 1m to 24m in Borehole 4919,
2m to 50m in Borehole 5528, etc, Tables 1 to 3.

Colluvium of variable thickness blankets the Karoo and dolerite e.g.
4m in Borehole 4318, 8m in Borehole 4312, 1m in Boreholes 4616,
4919, 5132, 5522 and 6124, 3m in Borehole 5611, Tables 1 to 3.
Depth to dolomite bedrock is typically deep, e.g. 27m in Borehole
4312, 32m in Borehole 5605, >50m in Boreholes 4616, 5528, 5611
and 5632, Drawings IR801/1 and 2.

The groundwater level is anticipated to be located within dolerite,
Karoo or dolomite rock.

All boreholes drilled in this zone were dry.

The Karoo rocks, dolerite and weathered soil derivatives are
anticipated to act as aquitards. These materials have low
permeability's and poor internal drainage characteristics. The
underlying dolomite and chert (limited in occurrence) residuum is
typically characterised by good internal drainage characteristics.
Infiltrating stormwater and water from leaking services is not able to
trigger subsurface erosion as the Karoo/dolerite materials serve to
retard or preclude rapid water infiliration. Consequently, the
mobilisation potential of the bianketing layer is assessed as low and
the PDS as very large due to the depth of potential receptacles.
This zone is characterised as reflecting a low Inherent Risk for
sinkhole and doline formation with respect to water ingress i.e.
Inherent Risk Class 1.

Dolomite Stability Zone 3: Area characterised as reflecting a low to
medium [nherent Risk of medium size sinkhole and doline formation
with respect to ingress of water and a low Inherent Risk with respect to
ground water level draw down i.e. Inherent Risk Class 1-4.

Typical sub-surface conditions:

Q

This zone occupies a gravity trough and gradient area (Drawing
IR801/1).

o Colluvial cover is variable in thickness e.g. Boreholes 5719 (2m),

5815 (Om), 6309 (2m), 6313 (4m), 6405 (5m), 6615 (4m), 6626
{(4m), etc, Tables 1 to 3 and Drawing IR801/1.
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@ Chert residuum only constitutes part of the blanketing layer around
Borehole 6917, Table 3. Chert residuum is absent elsewhere in this
zone.

o Dolomite residuum {wad) is intercepted in the majority of boreholes
in this zone e.g. Boreholes 5815 (11m to 21m), 8313 (20m to 24m),
6405 (18m to 27m), 6615 (12m to 20m), etc, Tables 1 to 3, Drawing
IR801/1.

o No problematic conditions are recorded in the boreholes drilled in
this zone,

o Karoo or dolerite is intercepted in boreholes in this zone e.g.
Boreholes 6309 (2m to 50m), 6313 (4m to 20m), 6405 (5m to 18my),
6615 {(4mto 12m), 6711 (1m to 33m), efc, Table 1 to 3.

o Dolomite bedrock occurs at intermediate depths e.g. Boreholes
5815 (21m), 6313 (24m), 6405 (27m), 6711 (33m), 7225 (26m} etc,
Tables 110 3.

0 All boreholes drilled in this zone were dry. Boreholes often
terminated within aquicludes such a dolerite or Karoo. However, the
projected OWL is anticipated to generally be within the dolomite
bedrock.

0  Where the blanketing layer consists of colluvium, dolomite residuum
and in isolated areas, chert residuum, the layer is anticipated to be
characterised by good internal drainage characteristics. Aquitards or
aquicludes occur extensively in this zone in the form of horizons of
dolerite or Karoo. The mobilisation potential of the blanketing layer
consisting of colluvium, chert and chert residuum is anticipated to
be medium and that where the aquitards {(Karoo and dolerite) are
present low. The PDS is estimated as large, with potential
receptacles within the dolomite residuum and in the deeper
dolomite. Boreholes are typically recorded as dry or fluctuations are
anticipated within rock. Consequently this zone is characterised as
reflecting a low to medium Inherent Risk of sinkhole and doline
formation with respect to water ingress and a low Inherent Risk with
respect ground water level draw down i.e. Inherent Risk Class 1-4.

Dolomite Stability Zone 4: Area characterised as reflecting a high
Inherent Risk of large to very large sinkhole and doline formation with
respect to ingress of water and ground water level draw down i.e.
Inherent Risk Class 7-8.

This zone is characterised by the following subsurface conditions:

u  Gravity low and gradient areas in the western sectors of the site
(Drawings IR801/1 and 2).

o Colluvial cover is present e.g. 5m in Boreholes 6917, 3m in
Borehole 7022, 16m in Borehole 7220, Tables 1 to 3 and
Drawings IR801/1 and 2).

0 Dolerite and Karoo is essentially absent in the blanketing layer
e.g. Om in Boreholes 6720, 6917 and 7022,

O The dolomite bedrock is typically located at greater depths than
in the Zone 1 area e.g. 32m in Borehole 2, 22m in Borehole 66,
21m in Borehole 194, 46m in Borehole 364, 29m in Borehole
1073, etc Tables 1 to 5, Drawings IR793/1 and 2.
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0 The blanketing tayer largely consists of thick horizons of
dolomite residuum (wad) e.g. 5m to 14m in Borehole 6219, 5m
to 18m in Borehole 6720, 10m to 16m in Borehole 6917, 3m to
17m in Borehole 7220, efc, Tables 1 to 3.

@ Problematic conditions are encountered in boreholes in this
zone e.g. Boreholes 6720 (5m to 18my), 6317(10m to 16m),
7022 (3m to 17m), 7220 (168m to 27m), ete, Appendix 1.

Q All the boreholes drilled in this zone were dry. The projected
OWL is anticipated within and above the dolomite bedrock in
this zone

0 Where the blanketing layer consists of dolomite residuum (wad)
particularly at shaliow depth or in substantial horizons, very
good internal drainage characteristics are anticipated.
Consequently it is anticipated that ingress of water will most
likely result in subsurface erosion and sinkhole or doline
formation. The mobilisation potential of the dolomite residuum
(wad} rich blanketing layer is assessed as medium to high. The
presence of problematic conditions and cavitation at shallow
depth may indicate incipient sinkhole formation. The PDS is
anticipated to be large due to the anticipated depth of potential
receptacles. Consequently this zone is characterised as
reflecting a high Inherent Risk of sinkhole with respect to water
ingress i.e. Inherent Risk Class 7-8.

8. CONCLUSIONS

8.1

Risk Characterisation (Drawings IR801/1 and 2, Tables 1 fo 3).

These investigations have been carried out in accordance with the
standards and requirements set out in Generic specification GFSH-2,
National Department of Housing Specification, “Geotechnical site
investigations for housing development.” Based on the criteria
discussed in Section 7 of this report, the stability of the site has been
characterised in terms of four ‘Dolomite Stability Zones'. The
characterisation of the stability of site provides valuable information for
township and service design and maintenance. Urban development
normally results in a disturbance of the metastable conditions in the
dolomite environment. Consegquently, factors such as the basic design
of services, the final township layout, construction and service
installation procedures, and ongoing infrastructure maintenance
programmes are key elements in the overall strategy to reduce the
probability of generating ground movement events and ensuring safe
and sustainable development. These zones are defined as follows:

= Dolomite Stabifity Zone 1: Area characterised as reflecting no to
low Inherent Risk of sinkhole and doline formation with respect to
ingress of water and ground water level draw down, i.e. No to
Inherent Risk Class 1.

= Dolomite Stability Zone 2. Area characterised as reflecting a low
inherent Risk of sinkhole and doline formation with respect to
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ingress of water and ground water level draw down i.e. Inherent
Risk Class 1.

Dolomite Stability Zone 3: Area characterised as reflecting a low
to medium Inherent Risk of medium size sinkhole and doiine
formation with respect to ingress of water and a low Inherent Risk
with respect to ground water level draw down i.e. Inherent Risk
Class 1-4.

Dolomite Stability Zone 4. Area characterised as reflecting a high
Inherent Risk of large to very sinkhole and doline formation with
respect to ingress of water and ground water level draw down i.e.

inherent Risk Class 7-8.

NHBRC Dolomite area Designations

The NHBRC Dolomite Area Designations for the dolomite stability
zones identified on the site are as foliows:

DOLORMITE STAI

BILITY ZONE NHBRC D DESIGNATION

(RESIDENTIAL}

D2

D2/D3 (Density related)

D3

BB =

D4

The D designation as referred to above, is defined in Table 8, Section
2, Part 1 of the NHBRC Home Building Manual, Part 1 and 2, Revision
1, dated February 1998, The definition of the selected Dolomite area
Designations are as follows:

Dolomite
Designation D

Area

Description

D1 No precautionary measures are required fo
permit the construction of housing units due {o
the geoclogical setting.

D2 The risk of sinkhole and doline formation is

adjudged to be such that only general
precautionary measures, which are intended to
prevent the concentrated ingress of water into
the ground, are required to permit the
construction of housing units.
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D3 The risk of sinkhole and doline formation is
adjudged to be such that precautionary
measures, in addition to those pertaining to the
prevention of concentrated ingress of water
into the ground, are required to permit the
construction of housing units.

D4 The risk of sinkhole and doline formation is
such that precautionary measures cannot
adequately reduce the risk to acceptable limits
so as to permit the construction of housing
units, or the precautionary measures which are
required are impracticable to implement.

S. RECOMMENDATIONS

9.1 Appropriate development in relation to the risk characterisation.

Recommendations on appropriate development of the site and water
precautionary measures are provided in relation to the risk
characterisation as part of the Dolomite Risk Management on the site.
Based on the stability zonation of the site, alternative land uses may
typically be considered in each delineated sub-area or Inherent Risk
Class Area provided that appropriate remedial and exceptionally
stringent water precautionary measures, as outlined in this report are
followed. The recommendations with respect to Building Classes and
Inherent Risk Classes as reflected in Section 4.4 of SANS10400B are
as follows:

‘Building classes” Inherent Risk Class

All ciasses 1

A, B {light only), C, D (light (dry) oniy), E, F, G, H, J

)
A, B {light only), C, D, (light (dry) only}, E, F, G, H, J
)i

2
3
A, B {light only), C, D (light (dry) only), E, F, G, H, J 4
L

A, B (light only), C, D (light (dry} only), E (if no safer aiternative available), F,G,H
(depending upon densities and mitigation measures that are adopted.), J

Ab, B (light only}, D (light {dry) only), G1 (with appropriate remedial measures), J 3

J3, J4

Mo classes

1) Refer Tabie 1 of Part A of the National Building Regulations
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Based on the above-listed contents of the “Application of the National
Building Regulations”, the following recommendations are made with
respect to the Dolomite Stability Zones identified on this site:

DOLOMITE STABILITY ZONE APPROPRIATE DEVELOPMENT

1

Residential (no density constraints),
commercial or light (dry) industrial
development.

Residential (max. 40-60 units/ha),
commercial or light (dry) industrial
development

Residential, commercial or light (dry)
industrial development. Minimum
stand size 300m?

Selected commercial or light (dry)
industrial. No residential development.
SANS10400 only allows for very
selected commercial development in
this risk class.

9.2 The Council for Geoscience and NHBRC requires further detailed work
on all Residential 2 and 3 sites as follows:

]

Utilise existing 30m grid gravity to position boreholes.

Drill additional boreholes based on geophysics and proposed
placement of structures.

Determine/confirm the dolomite risk characterisation, appropriate
layout and services design.

Determine Dolomite Area Designations and Scil Site Classes.
Determine acceptable development coverage or density.

Develop a Dolomite Risk Management Strategy specifically for a
Residential 2 and 3 developments. This strategy is to be provided to
a future body corporate.

9.3 Commercial and fight (dry) industrial development may be planned in
the Dolomite Stability Zone 1 to 3 areas and only selected commercial
uses in Dolomite Stability Zone 4 areas. New commercial and fight (dry)
industrial sites are subject to individual detailed dolomite stability and
soils investigations to:

a

Detailed footprint investigations are required for design purposes. [t
should be understood that such footprint investigation may prove
negative.

Provide appropriate water precautionary measures.

Provide appropriate foundation design measures.

Outline risk management requirements.
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9.5

9.6

9.7
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The Department of Minerat and Energy Affairs (DME) must comment
on the mining constraints on this site.

The following additional recommendations are made:

o A Dolomite Risk Specialist should actively assist in the process
of developing an appropriate master plan for the site.

0 In addition, the Specialist is required to sign confirming that final
layouts for the various new townships established on the site
conform to the stability zonation contained in this report.

a Al service trenches in the development must be inspected
during construction to permit further detailed verification of soil
and stability conditions e.d. attention must be paid to the
presence of potential pateosinkhole conditions in trenches and
open works.

0 The Specialist must document the findings of the geotechnical
monitoring process in a Construction or Completion Report. This
work must be executed in accordance with the scope of work for
Phase 2 investigations outlined in the Generic Specification
GFSH-2.

a It should be clearly understood that during the geotechnical
monitoring process (GFSH-Z, Phase 2 work) the securing of
additional infill data may lead to the identification of
geotechnically problematic sub-areas, necessitating:

o Additional precautionary measures.

o Additional remedial measures.

o Changing the D Designation of certain stands from D3 to
D4 or D2 to D3, etc.

Monitoring of ground water levels.

Ground water management must form an integral pari of
Ekurhuleni’s Dolomite Risk Management Strategy. The OWL is
located at less than 20m to 30m below ground surface. Experience
indicates that where the OWL. is located at shallow depth (less
than 30m), ground water level draw down may generate the most
severe ground subsidence.

Consequently the short, medium and long-term risk management of the
site requires monitoring of the ground water situation.

Water precautionary measures for residential areas

The general precautionary measures given below apply all residential
developments and represent the minimum recommendations of the
NHBRC for the Dolomite Stability Zones delineated on the site (Drawing
IR801/2).
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General

The site and surrounding area shall be shaped to permit the
ready drainage of surface water and fo prevent ponding.

Drainage ports should be incorporated in boundary walls
particularly at the lowest point of the site, to permit the
passage of surface runoff.

Natural ponds and watercourses shall be rendered impervious.
Sanitation systems shall not incorporate soak aways.
Backwash and other water from swimming pools, shall be
discharged into either the storm water or drainage systems as

required by the local authority.

The dolomitic stability over the route of any bulk water-bearing
service should be evaluated.

Townshi ,

Underground services shall be designed and constructed so
as to minimise maintenance reguirements and any potential
leakage points in wet services and shall, as far as possible, be
designed to avoid possible disturbance of the underground
environment.

The relevant provision of SABS 1200 DB, L, LB, LC, LD and
LE shall be observed in the installation of all underground
services. No rocks in top layer.

The backfilling to service trenches and other excavations shal,
except in rock, not be more permeable than the surrounding
material.

The stormwater drainage and sewerage system shall
incorporate measures to ensure watertightness of conduits
and other compartments. YWhengver possible, storm water
should be channelled in lined, surface canals.

Concrete non-pressure pipes should be of the spigot and
socket type with rubber ring seals. Joints in box culverts,
channels, efc. should be sealed.

Storm water drainage conduits shall be constructed at
gradients, which will not permit the deposition of sift, or sand,
of the type present in the catchment area.

Water mains shall be laid only in road reserves.

All stormwater sewerage and water pipes and channels must
be watertight. All laid drainage and sanitary sewer pipes
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should be tested for leakage using the air test (see NBRI Info.
Sheet X/BOU 2-34) on installation. The responsible local
authority should have a system whereby follow-up tests for
leakage are carried out and the results monitored.

The NHBRC recommends that water piping materials should
be one or more of the following:

o pipes of 75mm and larger diameter:
. high impact PVC pipes with vitaulic joints.
_ steel pipes with internal and external corrosion
protection or other flexible (as defined in SABS 0102
Part 1) water pipes with flexible, self anchoring
connections.

» pipes having a diameter of less than 75mm:
— HDPE type |V piping
— polypropylene piping

The piping used in mains and communication pipes should be
flexible, joints should be minimal in number and, be of the
flexible, self anchoring type, i.e. not refiant on thrust blocks or
friction for their anchorage.

Where feasible, provision for future connections shall be made
in order to minimise the cutting into pipes to provide such
connections.

Provision shall be made in all waier-bearing pipelines to
accommodate any potential differential movements without
causing the pipeline or joints to leak. Also use flexible
coupling either side of manholes.

Road surfaces shall be located sufficiently low so as to permit
the drainage of erven onto them.

Roadways, which have a gradient of less than 1:80, shall be
surfaced/sealed.

Where un-surfaced roads are the sole storm water system ina
township, the roadways, which act as major storm water
collectors, shall be surfaced.

The velocity of the 1 in 20 year storm water, flowing along un-
surfaced roadways shall not exceed 1,5 m/s.

Ensure that roadways are in fact placed below site fevel so as
to facilitate drainage.

During construction excavations should be opened and closed
as rapidly as possible. Avoid leaving trenches open over
weekends or holidays.
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L. Berms should be constructed on either side of the trenches to
prevent the inflow of water during storms.

Plumbing

V. Water pipe entries into the buildings shall be in accordance
with Figure S3 in Parts 1 and 2, NHBRC Home Builders
Manual, Revision 1, February 1999,

w. All sewer and water pipes and fittings shall be provided with
flexible, watertight joints.

X. No plumbing and drainage pipes shall be placed under floor
slabs, as far as is practicable.

y. The fall of the trenches shall be away from the buildings.

z. Pipes through walls shall be sleeved to permit relative
movement.

aa. WC pans shall be provided with a flexible connection at the
junction with the outlet pipe.

bb. The selection of piping material shall take cognisance of
corrosion {both external and internal).

cc. Water pipes shall have a minimum cover of 500mm.

dd. Wherever practical, the fall of trenches shall be away from
buildings and shall not be excavated along the length of
housing units within the first 3,0m beyond the perimeter of
such units.

S ccal

ee. A 1,5m wide impervious apron slab shali be provided around
the houses.

Water should be distributed away from the foundations and
should drain freely, without ponding, into the stormwater system.
ff. In order to deal with rain water run off from the roofs of

structures the following is recommended:

- If guttering is required by the local authority, then the
down pipes should discharge into a lined or precast
furrow. This furrow should discharge the water at least
1,5 m away from the structure, where it should drain
freely, without ponding to the storm water system.

- If no guttering is to be utilised then it is recommended
that an 1,0 m sealed surface be cast along those walls
of the structure where water will be discharged from the
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roof. Water will cascade off the sloping roof onto the
slab and be distributed away from the foundations and
should drain freely, without ponding, into the storm water
system.

ag. The ground immediately around buildings shall be shaped to falt
in excess of 75mm over the first 1,5m beyond the perimeter of
the building. Apron slabs, shall have the same fall (NHBRC
recommendation).

hh. Brick and precast concrete walls must be so designed as to
provide drainage ports at ground level to permit the passage
of water.

ii. Placement of wet services below the footprint of structures
must be avoided.

ii- Encasement of pipes in concrete or soilcrete should preferably
be avoided. Place pipes in sleeves or lined channels.

kk. As many services as possible should be placed within a single
trench.

il. The installation of swimming pools may only be considered
with the permission of the Town Council.

mm. Experience on dolomite indicates that blasting may lead to
severe disturbance of the metastable dolomite environment
giving rise to sinkhole formation. Consequently, if blasting is
necessary it is essential that appropriately experienced
blasters be approached to determine the particular method
specification for blasting, regarded as appropriate in the
context of the geological conditions.

nn. Permission of the local authority should be sought prior to
sinking boreholes for groundwater abstraction.  (Careful
consideration of permission to sink boreholes as a control on
dewatering. If the watertable is above bedrock, a blanket ban
on exploitation of the groundwater should be imposed.
Approval should be subject to an evaluation of the implications
by a Dolomite Risk Specialist).

Water Precautionary Measures for Commercial and light dry industrial
development.

The measures outlined above plus the following measures will pertain
to commercial and light {dry) industrial development. The SANS 1936
standard that will be utilised on dolomite areas is currently being
compiled. It is recommended that Competent Persons (Civils)
responsible for services design in this development also consult the
minimum standards outlined in the Department of Public Works’
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Consultants Manual (Reference PW344) entitled: “Department of
Public Works: Appropriate developmient of infrastructure on
dolomite: Guidelines for consultants”, dated August 2004 and
more recently July 2006. These measures apply to design,
construction and maintenance work, The precautionary measures
with respect to high risk areas are of particular relevance. An extract of
the primary, current standard precautionary measures contained in the
Manual are provided in Appendix 4 of this report for easy reference and
to ensure that those reading this report are aware of the minimum
standards of work required in the Inherent Risk Class identified on the
site. However, it is re-iterated that the all professionals and technical
personnel involved in the design, construction and maintenance of this
development should read and be fully aware of the contents of the
Manual.

Water is a triggering mechanism, in the majority of cases, of
distress in dolomite/iimestone areas. [t is therefore imperative
that the concenirated ingress of water info the ground be
avoided at all times, including the construction period.

This development should be included in the Dolomite Risk Management
Strategy of the Ekurhuleni Council. The Council for Geoscience and the
NHBRC will require proof of the existence of such a Risk Management
Strategy.

Pro-active maintenance of waterbearing services and other
infrastructure.

The generally variable subsurface conditions noted during these
investigations, necessitates the introduction of a pro-active
maintenance strategy for waterbearing infrastructure. This maintenance
strategy and precautionary measures provided above in this report
should be adhered to in order to reduce the probability of the
occurrence of ground movement events. It should be emphasised that
the formation of sinkholes and dolines can only be prevented by the
implementation of a strict maintenance system.

The waterbearing infrastructure, i.e. the water reticulation, sewers and
stormwater systems should be superimposed on the stability risk
characterisation map of the township area. Priority in terms of vigilance,
general maintenance, repair of leaks and expenditure of funds on
upgrading or service replacement should be as follows:

- Priority 1 Areas: Zone 4.
- Priority 2 Areas: Zone 3.

Priority 3 Areas: Zone 2.
- Priority 4 Areas: Zone 1.

In this manner a prioritised, co-ordinated and proactive strategy for the
maintenance and review of water infrastructure can be developed for
the site area. Although the primary objective of such a maintenance
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strategy is to reduce the probability of ground movement there are other
important benefits, inter alia:

- a reduction in bulk water wastage by timeous maintenance,

- avoiding crises expenditure

- reducing pollution of the aquifer

- involving the community in order to enhance the exchange of
information

- developing and evaluating performance criteria in conjunction
with the potential stability characterisation, permitting the
identification of sub-areas in the township which should be
prioritised for service maintenance or replacement.

Data base of ground movement events and structural damage

In view of ground movement events (sinkholes/dolines) reported in the
areas surrounding the site, it is strongly recommended that a data base
of these events and any structural damage that may occur in future,
should be established. Detailed historical records of this nature are
most useful in developing a clearer perspective on the stability situation
in the town and the installation and management of a pro-active
maintenance strategy. This data should be incorporated in Ekurhuleni’s
Dolomite Risk Management Strategy.

Site specific investigations must be conducted on sites earmarked for
major structures (commercial structures, shops etc} prior to design
finalisation and construction.

Blasting during construction and service installation.

Experience elsewhere on dolomite indicates that blasting may lead to
severe disturbance of the metastable dolomite environment giving rise
to sinkhole formation. Consequently, if blasting proves essential the
following recommendation is made; Emphasis should be placed on
minimal disturbance of the environment in order to reduce the likelihood
of triggering events. It is essential that appropriately experienced
blasters or companies are approached to determine the particular
method specification for blasting, regarded as appropriate in the context
of the geological conditions.

Old excavations, borrow areas, rubbish pits, french drains, etc.

Old excavations, rubbish pits, etc., may exist on site. These must be
marked, if exposed during construction and will require special
rehabilitation works to be programmed into the main development
programme. Particular attention must be paid to the delineation of such
features during the GFSH-2, Phase 2 investigation in new
developments on this site. '

The following generic recommendation is provided as a general
guideline for the design of foundations for residential structures in the
Dolomite Stability Zone 3 areas and in instances in the Dolomite
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Stability Zone 2 (D3) areas. Final design parameters will be determined
after completion of the footprint investigations for non-residential
structures.

The footprint of each structure should be subjected to specific
geotechnical investigations, including both dolomite stability and
surficial founding medium assessments for appropriate foundation and
precautionary measures design. It should be anticipated that such
investigations may encounter problematic conditions of some footprint
areas. Consequently it is essential that a dolomite specialist be involved
in the defailed footprint investigations to ensure that appropriate
remedial actions or measures are selected. These recommendations
are to be adapted in accordance with footprint-specific conditions:

o ltis generally recommended, as a minimum, that structures be
placed on rationally designed concrete re-inforced raft
foundations. These foundations should have the following
Performance Reguirements:

o A sinkhole having a nominal diameter 5 m occurring
anywhere beneath, the or adjacent to, the building will not
envelop the building or result in toppling or sliding failure of
the building {or portion of the building) into such a sinkhole.

e The design is such that in the event of catastrophic loss of
support, there is sufficient time for occupants to safely
escape from the buiidings after the occurrence of the
sinkhole, and the level of expected damage associated with
soil movements unrelated to sinkhole formation in near-
surface horizons is kept within reasonable limits.

o Design principles:

o The reinforced concrete foundation shall be
designed and constructed in such a manner that the
building satisfies the performance requirements
listed above.

o The walls and floor of the structure shall withstand
toss of support without collapsing into a sinkhole
occurring anywhere within the footprint of the
building over an area having a minimum diameter
of bm.

o The reinforced concrete foundation should, when
subjected to a loss of support due to a minimum
diameter 5m sinkhole and carry the proposed loads
within that section of the structure and have
deflection limits not more severe fthan 1:250,
permitting safe evacuation of people. It must be
noted that these deflection limits will result in severe
structural damage. This limit is provided for safety
reasons. From a financial risk control and structural
insurance perspective the Code of Practice and/or
NHBRC requirements on acceptabie Level of
Damage must be followed, provided these are not
less conservative than the above requirements.
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o |t should be understood that sinkholes are typically
surrounded by an outer peripheral zone of less
catastrophic ground subsidence.

o The intention of these rationally designed
foundations is to permit safe evacuation of people.

In addition;

Q Services are not to be placed below the footprint area of any
buildings.

a Storm water should be kept above ground in watertight
stormwater canals,

9.16  If sites are to be sold to other parties for development, it is recommended that
an 'escape clause or substantive clause’ be inserted in the agreement of sale.
The purchasers of commercialfindustrial sites should be advised that the area
is located on dolomite and that detailed footprint and design investigations may
reveal complex or problematic conditions requiring remedial work or indicating
a level of risk unacceptable to the seller or the purchaser. it is essential that
perspective purchasers of residential properties clearly understand that
further phases of work (e.g. GFSH-2, Phase 2) are required that may change
the Dolomite Area Designation from D2 to D3 or from D3 to D4. Agreements
should only be ratified in the event of the purchaser being satisfied that the land
bears the approval of the NHBRC in the case of residential development.

9.17  This report should be read in conjunction with Intraconsult report IR801 Soils,
dated 10 November 2008, entitled: "GFSH-2, Phase 1 Soils investigations of
the proposed Leeuwpoort Development.”

10. GENERAL RECOMMENDATION

These findings are based upon our interpretation of the data recovered during
these investigations. While every effort has been made to determine overall
ground conditions on this site, poorer sub-areas may have been missed. For
this reason, it is recommended that a Dolomite Risk Specialist should
undertake the Phase 2 work required in accordance with the Generic
Specification GFSH-2. The specialist should have access to open works and
excavation works for services, etc. during the development of this site in order
to confirm the findings described in this report.

INTRACONSULT ASSOCIATES

2 MULBERRY HILL OFFICE PARK
DAINFERN VALLEY

P.C. BOX 604

FOURWAYS

2055

TEL: 011-469-0854

FAX: 011-469-0961

e-mail: <intrac@mweb.co.za>
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FIGURE 2 : REGIONAL GEOLOGY — 1:260 000 GEOLOGIGAL SERIES - SHEET 2628 EAST RAND
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PERCUSSION DRILLING REPORT BOREHOLE NO: 3517
SHEET: 1 OF I

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES 1 X =-2007885 COLLAR ELEV : 1597 mamsl
Y =-74330. WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 16/10/2006

The *Geological Column’ is diagrammatic and i is not intended noy implied to represent the precise geclogical strata at
the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MEIN,SEC/METRE) DESCRIPTION

1.47 0-2m: Reddish orange brown SANDY CLAYEY SILT with

|
o~
TN

228 traces of subangular quartz gravel: COLLUVIUM.

N

~ NN TN

1.58 2-4m; Reddish orange CLAYEY SILT: RESIDUAL

A N

0.49 RESIDUAL ANDESITE.

0.28 5 4-32m: Orange SILT: RESIDUAL ANDESITE.

0.34

1.21

LR 7]
.07

124 10

1.31

0.59

0.54

0.51

1.06 15

1.04

0.49

0.38

0.41

0.33 20

0.36

0.50

0.59

0.37

0.46 25

| 052
42

0.41

0.48

1.07 30

1.06

1.38

2.14 ¥ XN 32-39m: Angular olive grey stained orange and yellow

3.51 % X highly weathered HARD ROCK ANDESITE.

4.56 35

512 FOANR

4.33 % X ¥

4.18 ¥ XX

4.45

- 40

PROFILED BY DB/BB ON 16/10/2006 LEFUWPOORT PEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil intrasonguit FiG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.
Tel : (011) 469-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 4015
SHEET: 1 OF 1

LOCALITY : LEEUWPORT DEVELOPMENT PROJECT

CO-ORDINATES

: X = -2907592
Y = - 74225

COLLAR ELEY : 1392 mamsl
WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 11/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise oseological strata at

the depths indicated.

Tel: (011) 469-0854

KEY Casing
REFERENCE Alr Loss

PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION

1.34 : cl; 0-2m: Reddish brown SILTY SAND with traces of angular

1.25 e orange and yellow highly weathered ANDESITE and QUARTZ
1.16 -1l 1 GRAVEL; COLLUVIUM

1.29 , 1 2-11m: Reddish orange slightty CLAYEY SILT; RESIDUAL
114 5 |"|-]] ANDESITE

1.18 d

17
1.66 1
08 A

1.53 Jind

1.46 16 1

2.01 -1

2.21 e 11-24m; Yellow blotched orange CLAYEY SILT; RESIDUAL
2.43 “| |-{ ANDESITE

3.0 -

2.52 15 |||~

3.04 Al

2.19 .
151 ol

1,27 <

1.09 20 |71

1.36 A7

124 AL

0.54 REgy

1.08 ATl

1,21 25 % %% 24-37m: Angular olive grey blotched yellow stained

_ ' 34 XX X black[joints] medium and highly weathered hard ROCK

106 ANDESITE

0.54 XXX

1.24 Y XX

141 - 30

247 y X x

5.15 XX ¥

45.29

4.53 XX

4.56 35 |X XX

5.18 .

5.09 x XX

40 .

PROFILED BY DB/BRB ON  11/10/2006 | LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 230psi to a 155mm diameter button bit

2. WATER ENCOUNTERED  Nil EE”:EI“&C{JHS"EE FIG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.




PERCUSSION DRILLING REPORT

BOREHOLE NO : 4312
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES X = -2908144 COLLAR ELEVY : 159 mamsl
Y = -74354 OWL : 1560mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED :

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

Tel : (011) 469 0854

the depths indicated,
KEY Casing
REFERENCE Air Loss

PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.24 - -1 0-8m: Reddish orange mottled yellow CLAYEY SILT with
1.08 - - Plie traces of subrounded and subangular quartz gravel:
1.17 | P COLLUVIUM,
1.24 i <
1.03 5 | |17
0.51 Pk
0.49 . TRy

t ™53 |

[ | A7 8-22m: Orange blotched yellow CLAYEY SILT: RESIDUAL
141 10 |7 Pie DOLERITE,
1.28 - A1
1.07 - -
0.59 Ll
1.03 L 1 ¢
.57 1514 1,
1.16 | -
111 I
1.09 | v -
1.52 . ke
0.51 26 A
0.47 . “1.
1.05 L -
.21 | - 22-27m: Orange CLAYEY SILT with minor ofive silt and
1.25 | < 7 traces of angular olive very soft rock DOLERITE,
0.59 25 A |~
130 L A

46 - 1.
1.19 - ] 27-35m; Angular blue grey slightly weathered IHARD ROCK
221 - \ \ DOLOMITE.
4.09 30
3/57 n
4.36 N L
5.13 - \
4.36 .
4.42 35 |1\
40 L

PROFILED BY DB/BB ON 14/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cim delivering 250psi fo a 155mm diameter button bit
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.




{ PERCUSSION DRILLING REPORT BOREHOLE NO : 4318
‘ SHEET: 1 OF 1
LOCALITY : LEEUWPQORT DEVELOPMENT PROJECT
[ CO-ORDINATES  : X =-2907886 COLLARELEV : 1598 mamsl
’ Y =- 74350 WATER REST LEVEL : Dry
CONTRACTOR : JOHANN BOTHA
| DATE COMPLETED : 16/10/2006
I| The ‘Geological Columr’ is diagrammatic and it is not intended nor imptied to represent the precise geological strata at
the depths indicated.
I KEY Casing
REFERENCE Air Loss
PENETRATION Staiic water level
] (MIN,SEC/METRE) DESCRIPTION
} . A li g 0-4m: Reddish brown mottled yellow CLAYEY SILTY SAND;
i ;‘ 7} FERRUGINISED HILLWASH.
Pl Y
‘ - A A -
| i
5 |4 17 4-22m: Reddish orange CLAYEY SILT; RESIDUAL
g | 49 ’ DOLORITE,
; - a7
- < -
: s
| l 10 [} 17
P 171
- .
— < ”
] s
! I I'd -
— - e
15 [/ e
( - L7
l ’
- A0,
— /
L s
. 20 | {7
A s
s
— -
| Il
25
\ |
! 30
35
| _—
| 40
PROFILED BY DB/BB ON 16/10/2006 LEEUWPOORT DEVELOPMENT PROJECY | REF
;| 1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
' 750¢fm delivering 250psi to a 155mm diameter button bit
r| 3. AIJR LOSSES Nil Consulting Engineers & Geologists NO.
E Tel : (01 1) 469-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 4426
SHEET: 1 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES : X = -2907549 COLLAR ELEV

: 1590 mams)

Y = - 74395 WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/50/2006

The ‘Geological Column® is diagrammatic and it is not intended nor implied to represent the precise geological strata at

Tel : (011) 469 — 0854

the depths indicated.
KEY Casing
REFERENCE Air L.oss

PENETRATION Static water level

(MIN,SEC/METRE) DESCRIPTION

1.56 : s 0-1m: Reddish orange brown SILTY SAND with traces of

1.03 B o 22| | angular QUARTZ GRAVEL; HILLWASH

0.51 ‘ - . oo s 1-4m: As above with minor angular and subangular QUARTZ

0.59 | °e » and yeliow completely weathered ANDESITE GRAVEL;

1.16 5 | |44 | COLLUVIUM

1.23 - gy 4-50m: Orange CLAYEY SILT; residual DOLORITE
D08 -

w47 » Pl “

0.51 - )

0.54 10 |~

0.59 | A

1.00 - 1.

1.06 I

0.55 B A7

0.53 15 A1

0.50 | PE |

1.02 B -

0.57 T

0.59 . .

1.18 20 |-]7],

1.16 A7

1.21 7

1.05 LI

1.07 - A

120 25 17| 1~
) .34 | /; v

1.15 . 48

1.36 - -7

1.21 L Pl -

1.46 30 P id

1.38 e

1.34 T

1.50 . M

1.27 R P

1.36 35 ||| -

1.05 | d -

1.24 -

1.35 B 7 f

1.27 = A7

1.18 40 4 - .

PROFILED BY DB/BB ON  12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF

1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.

750cfm delivering 256psi to a 155mm diameter button bit

3. AIR LOSSES Nil Consulting Engineers & Geologists NO.

i
|
|
i
|




PERCUSSION DRILLING REPORT

BOREHOLE NO: 4426
SHEET: 2 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES : X = -2907380 COLLAR ELEY

: 1590 mamsl

Y =- 74480 WATER REST LEVEL :Dyy

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  12/16/2006

The ‘Geological Column® is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

Tel: (011) 469 - 0854

KEY Casing
REFERENCE Air Loss

PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.15 - -7 4-50m: Orange CLAYEY SILT; residual DOLORITE
1.32 L 1L
1.06 Iy
1.41 -

F— Vs
1.54 45 R
1.39 e

— -~
2.02 e

— 7 -

{36 - ,

212 - A%
1.49 50 |17

55

60

65

70

G

80 .
PROFILED BY DB/BB ON 12/10/2006 LEEUWPOORT DEELOPMENT PROJECT REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750ctin delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.




. | PERCUSSION DRILLING REPORT BOREHOLE NO: 4616
i SHEET: 1 OF 2
" LOCALITY : LEEUWPOORT
CO-ORDINATES X = -2907973 COLLAR ELEV : 15¢9mams]
f Y= -74478 WATER REST LEVEL : Dry
i | CONTRACTOR : JOHANN BOTHA
DATE COMPLETED ; 14/10/2006
; The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
J the depths indicated,
KEY Casing
‘ REFERENCE Air Loss
'l PENETRATION Static water level
(MIN,SEC/METRE) DESCRIFTION
; s 0-1m: Reddish brown CLAYEY SAND with minor angular
} | e | and subangular quartz and quartzite gravel: COLLUVIUM.
B i ap 1-6m: Reddish orange mottled yellow CLAYEY SANDY SILT
i | B 74 with traces of angular quartzite gravel: slightly
| 5 / . ', FERRUGINISEP COLLUVIUM.
| | [ F[]  &2im: Reddish orange CLAYEY SILT: RESIDUAL
¥ ~I"l' DOLERITE.
‘ _ s
- e
1 10 -~ ‘
| /]
— ’
J /
P -
\ . ¢
! - y L
| -
, i5 .1 1)
| s
. ’
! — /
] | ~
-
. A
I
| 20 |, B
1 — -
' | BN 21-30m; Orange blotched olive SANDY SILT with minor
) | - { g angular olive completely weathered very soft rock dolerite:
| | T1oh RESIDUAL DOLERITE,
: 25 || )
; —
, 30 |4
35 el
T AL \
PROFILED BY DE/BB ON  [2/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil viranonsiilt FIG
3. AIR LOSSES : Nil Consulting Engineers & Geologists NO.
Tel: (011) 465-8706




;| PERCUSSION DRILLING REPORT BOREHOLE NO: 4616

SHEET: 2 OF 2

LOCALITY : LEEUWPOORT

| CO-ORDINATES  : X =-2907973 | COLLARELEV : 1599mamsl
;3 Y = - 74478 WATER REST LEVEL :Dry

| CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  14/10/2006

the depths indicated.

1| The “Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

. KEY Casing
| REFERENCE Air Loss
| PENETRATION Static water level
| (MIN,SEC/METRE) DESCRIPTION
j | ] ’ 21-50m: Orange blotched olive SANDY SILT with minor
| | I angular olive completely weathered very soft rock dolerite:
. AL RESIDUAL DOLERITE.
; 45 | |F
| I D
; Al
i - Sl
| '.‘4 sale
| 50 L0k
; -
) I
3 N
60
65
| .
| -
I 70
1
A
| 80 :
PROFILED BY DE/BB ON 12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
| 750cfm deliveving 250psi to a 155mm diameter button bit
| 2. WATER ENCOUNTERED  Nil lntraconsult FIG
3. AIR LOSSES : Nil Consulting Engineers & Geologists NO.

Tel ; (011) 465-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 4630

SHEET :

1 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES

L X = -29073
= - 74480

30

COLLAR ELEVY : 1585 mamsl
WATER REST LEVEL : Pry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/1$/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

PENETRATION
(MIN,SEC/METRE)

KEY
REFERENCE

Casing
Alr Loss
Static water level

DESCRIPTION

1.19

1.48

2.12

2.04

2.11

0-2m: Reddish brown mottled yetlow and black SILTY SAND
with minor FERRICRETE nodules; FERRICRETE.

2-4m: Reddish orange CLAYEY SILT; KAROQO.

1.50

1.06

;11

1.04

0.55

10

0.58

046

0.49

0.49

0.54

i5

0.36

0.44

0.42

0.42

0.48

20

0.41

0.36

0.39

0.4

043

25

4-21m: Khaki CLAYEY SILT; KARQO.,

i ’\47
1 u.58

0.51

0.49

0.46

30

21-29m: Yellow blotched orange CLAYEY SILT with
abundant subangular, subround and angular GRAVEL of mixed

origin; KAROO,

1.10

1.02

0.56

0.43

045

- 35

29-31m: Yellow brown blotched dark brown SANDY CLAYEY
SILT with traces of FERRICRETE concretions; ferruginised

L

~

0.59

1.03

1.06

1.02

0.57

40

.
=

vON N N

v
'
e
Ve
s /1
I
-

| KAROO.

31-38m: Yellow CLAYEY SILT; RESIDUAL DOLERITE.

(v
wow

<IN

vy Y

38-50m: Angular olive stained black [joints] completely
weathered very soft rock DOLERITE with abundant olive

PROFILED BY DB/BB

[. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750chm delivering 250psi to a 1535mm diameter button bit

ON

2. WATER ENCOUNTERED = Nil

3. AIR LOSSES

Nil

12/10/2006 LEEUWPOORT DEELOPMENT PROJECT

REF
NO.

intraconsult
Consulting Engineers & Geologists
Tel: (011) 469 — 0854

FIG
NO.




PERCUSSION DRILLING REFPORT

BOREHOLE NO: 4630
SHEET: 2 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES

: X = - 2907380
Y =-74480

COLLAR ELEV ; 1585 mamsl

CONTRACTOR : JOHAN BOTHA

WATER REST LEVEL :Dry

DATE COMPLETED :  11/10/2006

The “Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological sirafa at

the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
0.51 = N / mottled yellow and grey CLAYEY SANDY SILT; RESIDUAL
0.55 . [l-|¢| DOLERITE.
0.53 . o’ / ]
0.49 45 L7
| - A
1
1.04 | K
1.21 - 2 1- 17
1 M
116 50 <140
EE
60
65
70
75
80
PROFILED BY DBE/BB ON 11/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to 2 155mm diameter button bit
2. WATER ENCOUNTERED  Nif Irdraconsuit FIG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.

Tel : (011) 469 — 0854




PERCUSSION DRILLING REPORT BOREHOLE NO: 4919
SHEET: 1 OF 1
| LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT
CO-ORBDINATES : X = -2967850 COLLAR ELEV : 1595 mamsl
Y = - 74604 WATER REST LEVEL : dry
CONTRACTOR : JOHANN BOTHA
DATYT COMPLETED : 16/10/20006
| | The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
I | the depths indicated.
: KEY Casing
% REFERENCE Air Loss
* | PENETRATION Static water level
{(MIN,SEC/METRE) DESCRIPTION
L1 1.23 5 0-1m: Reddish brown SANDY CLAYEY SILT with traces of
} 0.59 | 171 | angular brown highly weathered QUARTZITE.
1.01 . /, 7 1-3m: Reddish orange CLAYEY SILT: RESIDUAL
1| 048 - L|-|"1 LAnDESITE
{050 5 | |- - 3.8m: Orange CLAYEY SILT: RESIDUAL ANDESITE.
0.57 A
;| 112 7 “
|04 e
g 1.51 i Y ¥X 8-16m: As above with traces of angular blue grey slightly
| 1.26 10 i xy weathered HARD ROCK ANDESITE.
LD  xx X
C Lo — Xk x
0.51
056 T XXX
[ 048 s ¥ XX
1.19 - XX
1231 L ¥ X% 16-24m: Angular grey slightly weathered HARD ROCK
, [ 4.08 Iy x x| ANDESITE.
5.36 | % X X
| 5.51 20 % X X
] 5.07 -
“ls12 X X%
5.43 B X XX
5.19 | x XX
25
- 30
35
40 .
PROFILED BY DB/BB ON  1/10/2006 LEFUWPOORT DEVELOPMENT PROJECT | REF
{, COMPRESSOR DELIVERY & PRESSURE BIT TYPE NG,
758cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil Iniraeonsul FG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.
Teb: (011) 469-0854




i\ PERCUSSION DRILLING REPORT BOREHOLE NO: 5014
" SHEET: 1 OF 1
LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT
CO-ORDINATES X = -2907973 COLLAR ELEV : 1596 mams]
= - 74653. WATER REST LEVEL : Dry
CONTRACTOR : JOHANN BOTHA
| | DATE COMPLETED : 09/10/2006
| The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated.
KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.14 T 0-1m: Reddish orange SILTY SAND with traces of angular
0.59 - .~ b | orange and white highly weathered QUARTZITE.
(.53 | . y 1-11m: Buff blotched orange fine SANDY SILT:
0.44 | Py RESIDUAL QUARTZITE. BLACK REEF FORMATION
0.41 5 |,
[ 050 B /
53 B .
07 e
, [L0.48 | ks
| | 0.56 16 i </
0.39 - e
4.39 - R 11-20m: Angular grey slightly weathered HARD ROCK
4.56 - iy QUARTZITE. BLACK REEF FORMATION
4.41 B 0,
5.33 15 |~ -
i 528 | T
1514 B e
5.50 | g
5.33 - =
459 20 | ~~
5.21 =
25
30
35
46
PROFILED BY DB/BB ON  09/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE ' NO,
750cfm delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.
Tel : (011) 469-0854




l PERCUSSION DRILLING REPORT BOREHOLE NO: 5025
SHEFET: 1 OF 1
LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT
| | CO-ORDINATES : X = -2907593 COLLAR ELEV : 1588 mamsl
J Y =- 74649 WATER REST LEVEL :Dry
CONTRACTOR : JOHANN BOTHA
|t DATE COMPLETED : 10/10/2806
] The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated.
] KEY Casing
! REFERENCE Air Loss
PENETRATION Static water level
i (MIN,SEC/METRE) DESCRIPTION
P 125 | L[] 0-2m: Reddish orange brown mottfed black CLAYEY
1.12 | ok SANDY SILT with traces of ferricrete nodules and angular
L1 1.06 - Jee e, | | quartz gravel: HILLWASH.
3 1.39 - : .o 2-6m: Angular white vein QUARTZ with traces of reddish
1.18 5 [me*® orange clayey silt: QUARTZ vein in RESIDUAL ANDESITE.
, | 150 I A
33 B _FT 6-21m: Reddish orange slightly CLAYEY SILT:
1129 - ar - RESIDUAL ANDESITE.
(|16 . 2 I
| j 2.19 w |
221 B p
2.04 B 1V
[ 153 - “1,
s L2l B /
1.08 15 7] |-
136 47
1.52 | .
1.43 R 4 ke
;| 140 AT
[11.29 20 7
" 1.58 L
3.50 | KRN 21-29m: Angular grey slightly weathered HARD ROCK
4.21 . WO K ANDESITE.
. ’ éj 25 ¥ XX
451 XXX
4.29 O xxx
4.56 B % X X
36
35
40
PROFILED BY DB/BB ' ON 10/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1, COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750¢fm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil Leybprmmorygy b FIG
3. AIR LOSSES Nii Consulting Engincers & Geologists NO.
Tel : (011) 469 —0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5132
SHEET: 1 OF 2

LOCALITY : LEEUWPOORT

CO-ORDINATES

: X = -2907291
Y =-71692

COLLAR ELEV

: 1580 mamsti

OWL : 1560 mamsl:

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY Casing
REFERENCE Atr Loss
PENETRATION Static water level
{(MIN,SEC/METRE) DESCRIPTION
1.04 T 0-1m: Reddish brown CLAYEY SILTY SAND; HILLWASH
0.22 . 1-3m: Reddish brown mottled grey and yellow CLAYEY
0,29 - SANDY SILT; KAROQO
0.38 - 3-8m: Yeliow brown SLTY SAND with abundant subrounded,
0.46 5 subangular and angular white and brown highty weathered
1.05 | sandstone gravel: KARQO.
44 |
U.51 .
0.43 - 8-20m: Reddish brown blotched grey and dark brown
041 10 CLAYEY SILT: KAROQ.
0.40 B
0.37 | .
0.38 B
(.41 .
0.29 15 | ]
0.26 B
0.31 -
0.40 |
0.30 n
0.31 20
0.28 | 20-26m; Light brown SAND with abundant subrounded,
0.26 - subangular and anguiar white and brown sandstone gravel:
0.27 - KAROO.
027 B
130 25
u.29 L
0.25 | 26-30m; Orange SANDY CLAYEY SILT with traces of gravel
0.31 - P as above: KAROO -
0.29 | :
0.34 36
0.33 | YRR 30-34m; Orange brown SILT: RESIDUAL INTRUSIVE.
0.46 L Rx X
0.51 - % % ¥
0.54 - .
0.35 35 ?\'5( % 34-47m: Angular olive completely and highly weathered
0.51 - < SOFT ROCK INTRUSIVE with traces of grey stained black
0.59 R highly weathered . INTRUSIVE
1.30 R¥ %
1.35 %X
1.06 40 %X Ay
PROFILED BY DB/BB ON  12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfin delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil P oonsLw i FIG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.

Tel: {011)469-0854




PERCUSSION DRILLING REPORT

BOREHQLE NO: 5132
SHEET: 2 OF 2

LOCALITY : LEEUPOORT

CO-ORDINATES 1 X = -2907291 COLLAR ELEV

: 1588m amasl

W= -71692 WATER REST LEVEL :1560mams!

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  12/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY Casing
REFERENCE Air Loss

PENETRATION ) Static water fevel
(MIN,SEC/METRID) DESCRIPTION
2.43 i XX X 34-47m: Angular olive completely and highly weathered
3.51 | SOFT ROCK INTRUSIVE with traces of grey stained black
4.09 B X% X|  highly weathered HARD ROCK INTRUSIVE.
4.51 N XX X
4.36 45 |y % %
4.45

— %
=10 s X X

50

55

60

65

70

E

| 80
PROFILED BY DB/BB ON 12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES : Nit Consulting Engineers & Geologists NO.

Tei: (011) 465-8706




© | | PERCUSSION DRILLING REPORT BOREHOLE NO: 5522
Pl SHEET: 1 OF 1
1 LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT
CO-ORDINATES  : X = -2907632 COLLAR ELEV : 1587 mamsl
¥ = - 74862, WATER REST LEVEL : Dry
CONTRACTOR : JOHANN BOTHA
| DATE COMPLETED : 10/10/2006
i The ‘Geotogical Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
| 1 the depths indicated. ‘
i KEY Casing
| REFERENCE Air Loss
PENETRATION Static water evel
.j (MIN,SEC/METRE) DESCRIPTION
L1115 100 0-1m: Reddish brown SILTY SAND; HILLWASH
“10.47 | A7 I-4m: Yellow biotched reddish orange CLAYEY SILT;
1051 B .17l  RESIDUAL ANDESITE
| [0.59 B i
1103 5 17 4-7m: Reddish orange CLAYEY SILT; RESIDUAL
1.19 “117] ANDESITE
- [128 A
P st B 7-17m: Yellow SILT; RESIDUAL ANDESITE
1.36 n
v 1 133 16
[ B
1.05 .
, |0.56 B
! 0.38 -
" 1051 15
1052 C
| 1L0.59 |
1036 - Y XX 17-3 lm: Angular yeilow completely weathered very soft
(.44 . XK ROCK ANDESITE
11051 20
I 049 XXX
1.04
5 — e
1.15 - % X X
1.08 25
ST B X KX
.57
'i 1.12 L KXY
0.58 | ¥ XK
; 0.54 30 I x %
- | 1.38 | NEYRY
224 L ‘y\ W 31-38m: Angular grey stained yellow medium and
3.59 highly weathered hard ROCK ANDESITE
4.16 I e
5.23 35 X ¥ ¥
5.10
5.14 A
5.26 o xxX
40 .
PROFILED BY DB/BB ON  10/16/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
© | 750¢fm delivering 250psi to a 155mm diameter button bit
[ 2. WATER ENCOUNTERED  Nil RO LT FIG
3. AIR LOSSES il Consulting Engineers & Geologists NO.
Tel : (011) 469-0854




: l PERCUSSION DRILLING REPORT BOREHOLE NO: 5528
J SHEET: 1 OF 2 |
LOCALETY : LEEUWPOORT DEVELOPMENT RPOJECT
; CO-ORDINATES  : X =-2807461 COLLAR ELEV : 1583 mamsl
3 Y = - 74862. WATER REST LEVEL : Dry
CONTRACTOR : JOHANN BOTHA
; DATE COMPLETED : 12/10/2006
| | The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated,
)
& KEY Casing
" REFERENCE Air Loss
| PENETRATION Static water level
| (MIN,SEC/MIETRE) DESCRIPTION
Pl 125 | NP3 0-2m: Reddish orange CLAYEY SANDY SILT with traces of
1.05  [4]%|7]  FERRICRETE NODULES; HILLWASH
| |LLI6 N P 2-50m: Yellow CLAYEY SILT with traces of angular olive and
| 1039 - v d grey highly weathered medium hard rock DOLORITE from
0.32 5 | e 40-43m; RESIDUAL DOLORITE
1 1025 | 4
Y — L7
u.639 - A1 |1
. [025 LA
| [0.26 10 | |-
©10.28 i
0.35 L)
| [036 4
' 031 B 417
0.28 15 |~ y 4
| | 024 L
] 1 0.24 - v
0.29 % ke
1 [0.38 L
| [033 20 [
© 1026 B A7
. 1041 | P av;
| 1043 - -
- 11,08 - VLr
1.49 25 1 |7
: J.35 - 4
£ 1030 117
gt I
0.27 | A 17
| {034 B L
© 1037 36 P
) I
0.35 - 4V
s -
0.55 B A\
0.51 35 V| |,
0.59 | e
0.49 Ll
1.08 RS
0.52 Iy 4 ,
0.56 40 s
PROFILED BY DB/BB ON  12/10/20006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO,
I | 750cfm delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.
Tel : (011) 469-0854
H
i




PERCUSSION DRILLING REPORT BOREHOLE NO: 35528
SHEET: 2 OF 2
- | LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT
i | CO-ORDINATES  : X~= -2907461 COLLAR ELEV : 1583 mamsi
) Y =- 74862. WATER REST LEVEL :Dry
CONTRACTOR : JOHAN BOTHA
! | DATE COMPLETED : 12/16/2006
‘ The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated.
. KEY Casing
" REFERENCE Air Loss
| PENETRATION Stafic water level
U | (MIN,SEC/METRE) DESCRIPTION
i 10.35 | 4 2-50m: Yetlow CLAYEY SILT with traces of angular olive and
0.49 - P ay grey highly weathered medium hard rock DOLORITE from
i | 0.41 4 40-43m; RESIDUAL DOLORITE.
; — -
| | 0.38 | 7
0.34 45 |71 |7
/
| 0.25 - %
REXT; B P
© 1 u.29 N s 1
0.31 1
jl 0.25 50 by
L B
L |
b
EEE
i _
| 60
. 65
A B
| L
! 78
75
80
PROFILED BY DEBE/BB " ON 12/10/20006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil intraoonsull FIG
3. AIRLOSSES Nil Consulting Engineers & Geologists NO.
Tel: (011) 469-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5605
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES 1 X = - 2908435 COLLAR ELEV

: 1595 mamsl

Y =- 74907, OWL: 1560 mams]

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED :  05/10/2006

The *Geological Column’ is diagrammatic and it is not intended nor implied

the depths indicated,

to represent the precise geological strata at

KEY
REFERENCE
PENETRATION

Casing
Air Loss
Static water level

{MIN,SEC/METRE) ‘ DESCRIPTION

0.40

" 0-2m: Reddish brown CLAYEY SAND: HILLWASH.
.
o

p
0.19 o
)
°

0.22

HILLWASH.

7_4m: As above with traces of firm angular QUARTZ gravel:

[+
0.39 ° 5

°
No__ @

N

N

6
a8

AN

1.51 5 1. 4-8m: Reddish brown mottled yellow, grey and black
1.36 - CLAYEY SILT: HILLWASH.
L~

.31 : 8-32m; Orange blotched yellow brown fine SAND:
1.15 16 KAROQOQ SANDSTONE.

1.40

1.12

0.45

0.49

0.52 13

1.60

0.42

0.36

0.29

0.25 20

0.28

0.26

0.35

0.31

0.29 25

["~28

-.36

0.20

0.24

0.21 30

0.24 —

0.18

0.09 \ 32-40m: Angular grey, brown and white highly weathered

1.56 \ ] SOFT ROCK DOLOMITE with abundant dark brown

4.26 DOLOMITE

4.05

4.08

23 ol ]

341 35 \ 7 CLAYEY SILT (WAD).

BEDROCK.

PROFILED BY DB/BB ON  09/10/2006
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750cfm delivering 250psi to 8 155mm diameter button bit

LEEUWPOORT DEVELOPMENT PROJECT

REF
NO.

2. WATER ENCOUNTERED  Nil
3. AIR LOSSES Nil

intraconsult
Consulting Engineers & Geologists
Tel : (011) 469-0854

FI1G
NO.




PERCUSSION DRELLING REPORT BOREHOLE NO: 561t
| SHEET: 1 OF 2
" { LOCALITY : LEEUWPOCORT DEVELOPMENT PROJECT
. | CO-ORDINATES :X= -2508187 COLLARELEV : 1593 mams]
! = - 74905. WATER REST LEVEL : Dry
| CONTRACTOR : JOHANN BOTHA
DATE COMPLETED : 14/16/2006
I | The ‘Geological Column’ is diagrammatic and it is not intended nor imptied to represent the precise geological strata at
|| the depths indicated.
) KEY Casing
| REFERENCE Air Loss
PENETRATION Static water level
. | MIN,SECMETRE) DESCRIPTION
212 [ 17-7] 0-3m: Reddish brown CLAYEY SAND with minor angular
11136 | - (7 & and subangular quartz and quartzite gravel: COLLUVIUM.
1.25 I
| | 108 - 3-11m: Reddish orange CLAYEY SILTY SAND with minor
L] 114 5 subrounded and subangular quartz gravel: KAROO,
.16 .
| LI n
Lo 07 B
0.54 L
- [0.52 (] —
| {051 -
" 10,56 | . l - 1] 11-50m: Yellow brown mottled grey and orange CLAYEY
S L4 | y / | p SILTY SAND with minor subrounded, subangular and
{ 0.59 . /| 7 | . angular chert, quartzite and shale gravel: DIAMICTITE?
-1 1.28 15 "‘ s
1.05 1
L2 L R
s el
1.18 B ) '/,_ -
- [1L07 20 |71 1”,
tls R
101 L [ 4
0.59 | Ol
1.04 B e
1.10 25 |41 .
L 52 IE /,‘/
| .51 I [ Y
' 1056 B "
0.44 I /‘ ‘
REEE 30 |,¢ E
108 - - .
1.27 ] 4
1.13 | o
111 . I
0.57 35 | |7 ‘ '
- {048 I
, [0.52 IR .
1053 I | y 1/,
056 [ 7 . e
1.10 46 11 ‘
PROFILED BY DB/BB ON  14/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
¢ | 750cfm delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.
Tel: (011) 469-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5611

SHEET :

2 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES : X= -2908187
Y =- 74965,

COLLAR ELEY : 1593 mamsl
WATER REST LEVEL :Dry

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :

14/10/2006

The ‘Geological Column’ is diagrammatic and it is rot intended nor implied to represent the precise geological strata at

the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
0.54 - P e 11-50m: Yellow brown mottled grey and orange CLAYEY
0.58 | ’ . / SILTY SAND with minor subrounded, subangular and
112 . g angular chert, quartzite and shale gravel: DIAMICTITE?
1.21 | PR
1.26 45 |71 ..
133 NG
129 <1l
.07 T
1.08 B 1111
1.23 50 [k

55

- 60

65

70

75

8¢

PROFILED BY DE/BB

ON 14/10/2006
I, COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750cim defivering 250psi to a 155mm diameter button bit

2. WATER ENCOUNTERED  Nil

3. AIR LOSSES Nil

Tel : (011) 469-0854

LEEUWPOORT DEVELOPMENT PROJECT | REY

NO.
ilraconsult FIG
Consulting Engineers & Geologists NO.




. | PERCUSSION DRILLING REPORT BOREHOLE NO; 5632
i ] SHEET: 1 OF 2

LOCALITY : LEEGWPOORT BEVELOPMENT PROJECT

CO-ORDINATES  : X = -2907295 COLLAR ELEV : 1580 mamsl
{ Y = - 74904. WATER REST LEVEL : Dry

+ | CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/10/2006

i The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
i | the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MINSEC/METRE) DESCRIPTION

.26 0-1m: Reddish orange brown SILTY SAND; Hiliwash

1.14 1-3m; Reddish brown mottled yetlow and black clayey silty with
1.00 minor ferricrete nodules; FERRICRETE

0.59 3-24m: Grey sand with abundant angular grey and brown highly
1.12 5 weathered sandstone gravel; KAROO SANDSTONE

1.09
) 0.54
sl
1037
. 1033 i0
| [0.45
" 1041
] 049
R NE
1.00 15
0.56 '
i | 0.51
L1039
0.34
i | 045 20
c 1049

1.05
1.13
1.02
0.55 25 24-50m: Yellow brown blotched orange sandy clayey silt with
.55 abundant subround, subangular and angufar gravet of mixed o
0,46 origin; KAROO?

-1 105
1.12 —
| 0.49 30
L11.08
1.34
1,15
1.06
1.22 35
0.51
0.55
1.09
1.06
1.24 40

1

PROFILED BY DB/BE ON  12/106/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
780cfin delivering 250psi to a 155mm diameter button bit

2. WATER ENCOUNTERED  Nil irrnoonsalt FIG

3. AIR LOSSES Consulting Engineers & Geologists NO.
Tek: (011) 469-0854




i
I
|
!

PERCUSSION DRILLING REPORT BOREHOLE NO: 5632
SHEET: 2 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES X = -2907295 COLLAR ELEV : 1580 mamsl
Y = - 74904, WATER REST LEVEL :Dry

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  12/10/2006

The *‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geclogical strata at

the depths indicated.

KEY Casing
REFERENCE Air Loss

PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.31 = 24-50m: Yellow brown blotched orange sandy clayey silt with
1,15 - abundant subreund, subangular and angular gravel of mixed o
1.03 | origin, KAROO?
1.18 |
1.07 | 45
1.21 L
'35 | —_—
141 |
1.09 m
1.25 50

55

60

65

70

75

| 80
PROFILED BY DB/BB ON 12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 258psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil tribrooones i FIG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.

Tel : (011) 469-08546




, | PERCUSSION DRILLING REPORT BOREHOLE NO : 5708
! SHEET: 1 OF 2

LOCALITY : LEEUPOORT

CO-ORDINATES X =-2907295 COLLAR ELEV : 1593 mamsl

} Y = - 74904 OWL : 1560 mamsl
| | CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : §5/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied fo represent the precise geological strata at
the depths indicated.

KEY Casing
REFERENCE Air Loss

"I PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION

110.30 » 7] 0-4m:Reddish brown CLAYEY SAND with minor sub-
1046 p angular quartz and quartzite gravel: COLLUVIUM.
1.13
1.42
1.15 5 4-8m: Reddish orange CLAYEY SILT: KAROO.
1.37
Py 118
12
0.50 8-37m: Orange SANDY CLAYEY SILT with minor sub-
.54 10 rounded, subangular and angular gravel of mixed origin:
1] 051 KAROO.
1102
0.46
0.38
0.39 15
0.45
1] 1.00
i 1052
0.51
| 047 20
0.50
0.35
0.41
047
0.41 25
) T 40
| udd
0.36
0.38
0.38 30
0.49
0.40
0.41
0.36
0.39 35
0.43
0.51
(.28 ] 37-44m: Angular blue grey stightly weathered HARD ROCK
3.22 [ DOLOMITE with minor dark brown clayey silt (wad)
3.56 40 I DOLOMITE BEDROCK.

RN

.\'\ ’
\'\ .

PROFILED BY DB/BB ON  09/10/2006 LEEUWPOQORT BEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750ctfm delivering 250psi to 2 155mm diameter button bit

2. WATER ENCOUNTERED  : Nil intraconsull FIG

ER-A U o R
3. AIR LOSSES 1Nl Consulting Engineers & Geologists NO.
Tel: (011) 465-0854




‘ PERCUSSION DRILLING REPORT : BOREHOLE NO: 5708
‘ SHEET: 2 OF 2
LOCALITY : LEEUPOORT
CO-ORDINATES  : X =-2507295 COLLAR ELEV : 1593 mamst
Y =-74904 OWL :1560 mamsl
CONTRACTOR : JOHAN BOTHA
i | PATE COMPLETED : 09/10/2006
! | The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated.
KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
| (MIN,SEC/METRE) DESCRIPTION
i | 3.19 . 1 37-44m; Angular blue grey slightly weathered HARD ROCK
3.42 . [ DOLOMITE with minor dark brown clayey silt (wad)
1 [ 4.05 B | DOLOMITE BEDROCK.
[ 4.19 . L
45
R -
59
B
i -
\ 60
65
70
75
80
PROFILED BY DB/BB ON  09/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter buiton bit
2. WATER ENCOUNTERED  :Nil itraconsul FIG
3. AIR LOSSES . Nil Consulting Engineers & Geologists NO.
Tel . (01 1) 465-8706




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5719

SHEET: 1 OF 1
LOCALITY : LEEUPOORT
CO-ORDINATES = - 2907846 COLLAR ELEV : 1590 mamst
Y = - 74949 WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/10/2006

The *Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depiths indicated.

Tel: (011) 465-0854

KEY {asing

‘ REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION |
1.28 eIl 0-2m: Reddish brown SILTY SAND with abundant angular
1.37 L . E'-"'-, and subangular white ,grey and brown highly weathered
1.11 | (1 1 QUARTZITE GRAVEL; COLLUVIUM
1.02 . < p 2-23m: Reddish orange CLAYEY SILT; RESIDUAL
0.51 5 1|7 ANDESITE
0.54 | A7
138 L)
" 23
1.16 . i
1.09 1017 |
1.24 B A7
1.13 B K
1.16 | -
1.25 B V]
1.08 15 71 |
1.01 . P -
1.07 A

— -~
k11 | -
[.34 - - I
0.56 20 17 P
1.05 s

— Id
1.14 . P
1.19 - <1
1.24 | 23-25m: Yellow SILT; RESIDUAL ANDESITE
1.07 25

IS | X x X 25-27m: Yellow SILTY and angular blue grey unweathered
_.36 X xx| _hard ROCK ANDESITE
4.01 | X X X 27-33m: Angular blue grey blotched red brown slightly
523 | Ny X weathered hard ROCK ANDESITE
5.10 30
4.25 * X
451 | Y X K
4.39 . v MY
35
40 .

PROFILED BY DB/BB ON  12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO,
750cfm delivering 250psi to a2 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil traconsuit FIG
3. AIR LOSSES . Nil Consulting Engineers & Geologists NO.




PERCUSSICGN DRELLING REPORT

BOREHOLE N{O: 5813
SHEET: 1 OF 1

LOCALITY : LEEUPOORT

CO-ORDINATES : X = -2908016
Y = - 74988

COLLAR ELEV

: 1589 mamsl

WATER REST LEVEL : i560mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 10/10/2006

The ‘Geological Colwnn’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY
REFERENCE
PENETRATION

Casing
Air Loss
Static wafer level

(MEIN,SEC/METRE) DESCRIPTION

0.36

I

049

NN

0-2m: Reddish brown CLAYEY SILTY SAND; HILLWASH

1.12

hY

A
NN e

RS

1.03

0.51 7

a5 P
+.48 -

|
<

1.00 4

~

0.57 10 4

0.52 7

2-11m: Yeliow mottled reddish orange CLAYEY SILT with
abundant subround, subangular and angular medium and
0.54 5 |, - highly weathered QUARTZITE, SHALE and CHERT
GRAVEL; DIAMICTITE?

0.38

~

0.26 .

0.19 4

0.15 15 |1 |7

0.09 A,

0.11 e

0.09 A OAr

0.12 7

0.13 20

1.46 |-

1 1-21m: Dark brown blotched reddish brown CLAYEY SILT
{(WAD),DOLOMITE RESIDUUM

3.43 B |

2 \

BEDROCK.

138 25 l
29 B b |

3.56 i

21-27m ; Angular blue grey stained white[ joints] medium
and highly weathered hard rock DOLOMITE; DOLOMITE,

30

35

40

PROFILED BY DEB/BB ON 10/10/2006
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750¢cfm delivering 250psi to a 155mm diameter button bit

LEEUWPOORT DEVELOPMENT PROJECT | REF

2. WATER ENCOUNTERED  :Nil
3. AIR LOSSES : Nil

NO.,
intracornsuit FIG
Consulting Engineers & Geologists NO.

Tel: (011) 469 0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 6124
SHEET: & OF 2

LOCALITY : LEEUPOORT

CO-ORDINATES X = -2907637
Y = - 75117

COLLAR ELEV : 1583 mamsl
OWL : 1560mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 10/10/20086

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
{MIN,SEC/METRE) DESCRIPTION
1.56 %7l 0-1m: Reddish brown CLAYEY SILTY SAND; HILLWASH
2.12 I [7]  1-2m: Reddish orange brown CLAYEY SILT with traces of
1.49 : P 7' “, FERRICRETE nodules and concretions; ferruginised reworked
1.35 . |- / RESIDUAL DOLERITE
1.36 5 111 2-10m: Reddish orange mottled yellow CLAYEY SILTY SAND
1.29 s A5y with traces of QUARTZ GRAVEL and FERRICRETE nodules;
1.13 . A7 ferruginised residual DOLERITE and QUARTZ vein
159 B A
1.02 A4l
— -
116 10 |~
0.59 | Pl 10-17m: Reddish orange CLAYEY SILT; RESIDUAL
0.51 - - Pl DOLERITE
0.48 | 11,
0.51 | Pile
0.50 15 .
0.56 B i
0.44 LI
1.21 17
0.50 : Pie 17-32m: Yellow blotched orange CLAYEY SILT; RESIDUAL
1.11 28 V| | A DOLERITE
1.04 A7
045 B P
-1 0.37
[0.49 il
1100 25 | |-|”
o . A7
156 4y
0.50 e
1.08 B 14
1.02 307} |-
0.55 | s L
1.06 AN
1.31 B AV 32-34m: Angular clive speckled black highly weathered
1.38 B ¥ VVV soft rock DOLERITE and angular yeliow, orange and
2.43 35| ] | black completely weathered very soft ROCK DOLERITE
2.21 - ‘ 34-42m: Angular blue grey and olive grey medium
4.29 | \ weathered hard rock DOLOMITE; DOLOMITE
3.50 - l BEDROCK.
5.14
5.19 40 | 1

PROFILED BY DB/BB

1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750efm delivering 250psi to a 155mm diameter butfon bit
2. WATER ENCOUNTERED

3. AIR LOSSES

Nil

ON

(Nl

10/10/2006 LEEUWPOORT DEVELOPMENT PROJECT

Tel: (011) 465-0854

REF
NO.
irdraconsult FIG
Consulting Engineers & Geologists NO.




PERCUSSION DRILLING REPORT BOREHOLE NO: 6124
SHEET: 2 OF 2

LOCALITY : LEEUPOORT.

CO-ORDINATES : X = -2907637 COLLAR ELEVY : 1583mamsl
Y= -75117 OWL :1560mamsl

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  10/10/2006

The ‘Geological Column’ is diagrammatic and it is nof intended nor implied to represent the precise seological strata at

the depths indicated.

KEY Casing
REFERENCE Ajr Loss

PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
5.03 = 1 34-42nm1: Angular blue grey and olive grey medium
4.55 » 1 weathered hard rock DOLOMITE; DOLOMITE BEDROCK

45

50

’_—

55

60

| 65

70

A

80
PROFILED BY DB/BB ON 10/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil Intraconsuil FIG
3. AIR LOSSES : Nil Consulting Engineers & Geologists NO.

Tel : (011) 465-0854




PERCUSSION DRILLING REPORT BOREHOLE NO: 6219
SHEET: 1 OF 1
LOCALITY : LEEUPQORT
CO-ORDINATES X = -29082068 COLLAR ELEV :1585mamsl
Y = -75159 QOWL: 1560mamsl
CONTRACTOR : JOHANN BOTHA
DATE COMPLETED : 14/10/2086
The *‘Geological Column’® is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated.
KEY Casing
REFERENCE Air Loss
PENETRATION Static water Jevel
(MIN,SEC/METRE) DESCRIPTION
0.35 SRR (- 1m: Reddish brown SILTY SAND with traces of subangular
(.20 - L # |4 | and angular white and grey highly weathered chert: INFILL.
0.22 - P | 1-5m: Dark reddish brown SANDY CLAYEY SILT with
0.49 B 1|1 traces of ferricrete nodules: HILLWAST.
1.10 5 -]
0.54 . 1 5-22m: Angular grey occasionally blotched white slightly
0.48 . \ \ weathered HBARD ROCK DOLOMITE with traces of
; 36 | i calcite. DOLOMITE BEDROCK.
T w29 |
0.21 1) [ \
0.25 -
0.20
0.34 B |
029 B \
Pl 15 1T 1
3.10 B \
| 4.41 .
L[ 4.08 , B !
4.27 — \
V| 422 20
JEAT B j—\
4,56 —
25
30
35
40 ;
PROFILED BY DB/BB ON 14/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
150¢cfin delivering 250psi to a 155mm diameter button bit
] 2. WATER ENCOUNTERED :Nil briiraconsy i FIG
3. AIR LOSSES : Nil Consulting Engineers & Geologists NO.
Tel: (011) 465-0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 6309
SHEET: § OF 2

LOCALITY : LEEUWPOORT

CO-ORDINATES : X = -2908268
Y = - 75202

COLLAR ELEV : 1587mamsl
WATER REST LEVEL : Dy

CONTRACTOR : JOHANN BOTHA

DATE COMPLITED ; 13/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated,

PENETRATION
(MIN,SEC/METRE)

KEY Casing
REFERENCE Alr L.oss

Static water fevel

DESCRIPTIGN

1.30

1.1

1.42

1.37

1.50

0-2m: Reddish brown SILTY SAND; HILLWASH

1.07

n.59
.02

1.18

1.34

10

2-7m: Reddish brown mottled orange and black CLAYEY
SILTY SAND with traces of subangular QUARTZITE and
CHERT GRAVEL; HILLWASH

.56

1.15

1.26

1.06

£.13

15

7-12m: Reddish orange Clayey Silt; KAROO

0.35

0.49

0.48

0.41

0.37

20

0.40

0.48

0.51

1.05

1.27

25

15

1.11

1.09

1.34

.16

30

1,14

1.02

0.56

0.59

0.51

35

1.12

1.07

1.07

£.05

[.11

40

P
il
,'{/.E:
"/-'[‘/.l.

12-50m: yellow brown mottled grey and crange CLAYEY
SILTY SAND with abundant subround, subangular and angular
CHERT, QUARTZITE and SHALE GRAVEL; DIAMICTIE?

PROFILED BY DB/BB

2. WATER ENCOUNTERED

3. AIR LOSSES

Nil

L
ON

T Nil

13/10/2006 LEEUWPOORT DEVELOPMENT PROJECT
t. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750cfin delivering Z50psi to a 155mm diameter button bit

REF
NO.

intraconsuit
Consulting Engineers & Geologists
Tel: (011)465-0854

FIG
NO.




PERCUSSION DREILLING REPCGRT BOREHOLE NO: 6309

SHEET: 2 OF 2

LOCALITY : LEEUWPOORT

CO-ORDINATES : X = -2908268 COLLAR ELEVY : 1587mamsl
Y = -75202 WATER REST LEVEL : Dry

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :  13/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

Tel: (011)465-0854

KEY Casing
REFERENCE Alr Loss
PENETRATION Static water level
! (MIN,SEC/METRE) DESCRIPTION
1.02 L : l;‘ V. 12-50m: yellow brown mottled grey and orange CLAYEY
1.14 . - ( P SILTY SAND with abundant subround,. subangular and angular
1.26 - / 7 |/' CHERT, QUARTZITE and SHALE GRAVEL; DIAMICTIE?
1.27 R .
1.14 45 |71,
1.09 . - |/[/
oL — L
.18 . ' d
1.35 _ /[ 7
1.24 s0 1)
EE
60
65
70
E
| 80
PROFILED BY DB/BB ON 13/10/2006 LEFUWPOORT DEVELOPMENT PROJECT | REF
1, COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
1 750¢cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED s Nil EHL{AEG 35 3?}%1. FIG
| 3. AIR LOSSES Nil Consulting Engineers & Geologists NO.




PERCUSSION DRILLING REPORT

BOREHOLE NO: 6313
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES ;X = -298098 COLELAR ELEV : 2908098
= - 75202 OWL : 75202

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 10/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

Tel : (011) 469 0854

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
{MIN,SEC/METRE) DESCRIPTION
0.29 | . :/ [; 0-2m: Reddish brown slightly CLAYEY SILTY SAND;
0.20 | Al HILLWASH
.59 | a :;“ 2-4m 1 As above with minor subangular and angular highly
1.36 - 8 5 ° weathered QUARTZITE GRAVEL, COLLUVIUM
1.51 5 4-20m: Orange brown SANDY CLAYEY SILT with minor
1.29 | subangular and angular highly weathered QUARTZITE and
1.04 | CHERT GRAVEL; KAROO
i i 10 -
.36 - -
0.31 10
(.25 N —
0.29 - g
0.22 |
0.29 L
0.21 £S5
0.34 .
(.16 |
0.08 -
0.09 -
0.08 20 :
0.07 | P 4 20-24m: Dark brown CLAYEY SILT (WAD) with traces of the
0.08 |- 4y above; transition to DOLOMITE RESIDUUM. DOLOMITE
0.09 | P < RESIDUUM.
0.04 | 7
3.21 25 [ 24-30m: No sample return. Driller reports hard rock.
15 - DOLOMITE BEDROCK ?
| .26 N
3.08 = _
347 . \ !
3.51 30 |
35
40 .
PROFILED BY DB/BB ON 10/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil Introconsayit FIG
3. AIR LOSSES >24m Consulting Engineers & Geologists NO.




, | PERCUSSION DRILLING REPORT BOREHOLE NGO : 6405

| SHEET: 1 OF 1

"| LOCALITY : LEEUWPQORT
CO-ORDINATES  : X = - 2908441 COLLAR ELEVY : 1588mamsl

] = - 75244 WATER REST LEVEL : 1560mams]

| TCONTRACTOR : JOHANN BOTHA
DATE COMPLETED : $%/10/2006

| The ‘Geological Column’ is diagrammatic and it is not intended nor mmlled to represent the precise geologieal strata at

| |_the depths indicated.

, KEY Casing

| ' REFERENCE Air Loss
PENETRATION Static water level
{MIN,SEC/METRE) DESCRIPTION

11029 |- 7 0-5m: Orange brown CLAYEY SAND with traces of

o6 [0 »|  ferricrete nodules: HILLWASH.

. 0.15 | o v:/
i 110.33 N P
I 1] 046 5 |- .~
1.25 B S [l 5-11m: Orange brown CLAYEY SILTY SAND with minor
i 1.56 = 4771  angular and subangular quartzite and quartz gravel, also
Lo T 19 - ) l . / contains traces of ferricrete nodules: FERRUGINISED

| 206 7 1l coLLuvium,

1.27 10 |/ .t A |
119 s |
0.47 - | [1-18m: Buff mottled reddish orange and grey SANDY

0.33 | CLAYEY SILT with traces of quartzite gravel: KAROO.

0.38 B

1.06 15

0.59 |

1oz B
1.15 -

0.29 . e 18-27m: Dark brown CLAYEY SILT (WAD) with traces of
0.54 20 '} ||  the above: DOLOMITE RESIDUUM.
0.22 | A1 |7
(.14 | -
0.10 o
0.18 M )
0.15 25
e | ’
10 _ )7 -~
3.56 - \ 27-34m: Angular grey stained white [joints] blotched light
4.51 | ” brown highly weathered and leached HARD ROCK

423 30 \ \ DOLOMITE with traces of (WAD). DOLOMITE BEDROCK.
431 N |
4.06 '

3.39 B \ \ \
35
40 :

' PROFILED BY DB/BB ON 09/10/2006 LEEUWPOORT DEVELOPMENT PRCJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750¢fm delivering 250psi to 2 155mm diameter button bit

| 2. WATER ENCOUNTERED  :Nil e aonaul FIG
3. AIR LOSSES : Nil Consultmg Engmeets & Geologists NO.

Tel : (011) 469 0854




| PERCUSSION DRILLING REPORT BOREHOLE NO: 6615
‘ SHEET: 1 OF 1
' | LOCALITY : LEEUWPOORT |
CO-ORDINATES 1 X = - 2908013 COLLAR ELEV : 1582mamsl
. Y =- 75329 OWL : *1560mamsl
{ | CONTRACTOR : JOHANN BOTHA
DATE COMPLETED : 13/16/2006
i The *‘Geological Cotumn’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
i | the depths indicated.
) KEY Casing
| REFERENCE Air Loss
! | PENETRATION : Static water level
{MIN,SEC/METRE) DESCRIPTION
] |05 7121 0-1m: Reddish orange CLAYEY SILT: HILLWASH.
Ly [Lle L 1P 1-4m: Dark brown SILTY SAND with traces of angular white
0.51 - = { and translucent highly weathered chert and quartz:
1047 | |ob| COLLUVIUM.
j} 1.09 5 4-11m: Brown and white SAND with traces of angular
1.13 = completely weathered sandstone: KAROO
;| 1.06 i
Phns4 B
"y w5l -
- 059 ‘ 10
118 B
¢ 126 B 11-12m: Reddish brown CLAYEY SANDY SILT with minor
1.03 | . subangular and subrounded chert and sandstone gravel:
Lo [L08 - v KAROO.
| 1.23 15 | |7 | 12:20m: Dark brown CLAYEY SILT (WAD) and
1.51 |- 4 angular white and grey highly weathered chert:
1.49 - Ry DOLOMITE RESIDUUM.
EE B
1.06 L 4 /
[.19 20 L0k,
| Boreholes terminated due to raveliing. Hammer jamming, |
- |
- '
30
35
40 .
PROFILED BY DB/BB ON 13/16/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil raconslt FIG
3. AIR LOSSES : Nil Consulting Engineers & Geologists NO.
Tel: (011) 469 0854




PERCUSSION DRILLING REPORT

BOREHOLE NO : 6626
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES 1 X = - 2907547 COLLAR ELEV : 157%mamsl
Y = -75330 WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 13/10/2006

The ‘Geological Column’® is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY
REFERENCE
PENETRATION

Casing
Air Loss
Static wafer level

(MIN,SEC/METRE) DESCRIPTION

136 “L 14l 0-6m: Reddish brown mottled orange and black CLAYEY

0.51

0.51

0.47 5 /1/1/

0.43 AL

1.04 AR SILTY SAND with minor ferricrete concretions and traces of
. ‘ - subangular QUARTZITE GRAVEL; FERRUGINISED
COLLUVIUM

1.18 6-28m: Yellow blotched reddish orange CLAYEY SILT;

! n47 KAROQO.
| v.58  —

1.09 i

1.12

1.15

1.37

1.28

1.21 15

1.09

1.13

1.25

1.39

1.51 20

1.06

1.23

1.06

1.15

1.31 25

1.08

07

0.55

1.21 ' ¥ XX 28-39m: angular olive stained dark brown highly weathered

1.18 30 % %X medium hard

1.10 - X % ¥ yellow compl
1.42

2.18 T X ¥ X

4.15 % WY

476 , 35
X
A4 »X

4.23 KX

4.19

458 B R XX

and soft ROCK ANDESITE with minor angular
etely weathered very soft ROCK ANDESITE 7

40

PROFILED BY DB/BB ON 13/10/2006
I. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
750cfm delivering 250psi to a 155mm diameter button bit

LEEUWPOORT BEVELOPMENT PROJECT

REF
NO.

2. WATER ENCOUNTERED  :Nil
3. AIR LOSSES : Nil

Intraconsuil
Consulting Engineers & Geologists
Tel : (011) 469 0854

FIG
NO.




RENE
1051

PERCUSSION DRILLING REPORT

BOREHOLE NO: 6711
SHEET: 1 OF 1

LOCALETY : LEEUWPOORT

CO-ORDINATES : X = -2908185
= - 78371

COLLAR ELEV : 1584mamsl
OWL : 1560mams!

" FCONTRACTOR : JOIIANN BOTHA

DATE COMPLETED : 13/10/2606

the depths indicated.

The ‘Geotogical Column’ is diagrammatic and it is not intended nor implied to represent the precise seological strata at

| PENETRATION

KEY Casing
REFERENCE Air Loss

Static water leve!

(MIN,SEC/METRE)

DESCRIPTION

0-1m; Reddish brown SILTY SAND; HILLWASH

0.54

1.06

B EE 5

1.42

1.38

[ 1.09

1 0.39 10

1-10m: Reddish orange mottled yellow and grey CLAYEY
STLTY SAND with traces of subangular gravel of mixed origin:
FERRUGINISED KAROO

0.46

10.32

{029

0.35

A 0.46 15

.47

1040

- 0.48

0.33

i 0.36 20

10-20m: Reddish orange blotched yellow CLAYEY SILTY
fine SAND with traces of subangular QUARTZITE GRAVEL;
KAROO

1044 :l; kg

1 0.51 U

o058 y

1101

1.42 25 §- -~

P ) Pl

7‘. 102 | /E.,./

0.59 . /1.

0.51 i" -

113 30 | .0

121 AT

0.54 e

20-33m: Subround, subangular and angular gravel of mixed
origin and abundant yellow brown CLAYEY SILTY SAND;
DIAMICTITE

0.23 \

1.39
251 35 \

315 L

257 — LA

3.04 — |

1318 VA

1332 ' 40 | 1\

13-40m: Angular grey stained white highly weathered medium
hard ROCK DOLOMITE with traces of minor dark brown
CLAYEY SILT (WAD) DOLOMITE BEDROCK

2. WATER ENCOUNTERED  :Nil
3. AIR LOSSES : Nil

PROFILED BY DB/BE ON 13/10/2006 LEEUWPOORT DEVELOPMENT PROJECT
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
\| 750cfm delivering 250psi to a 155mm diameter button bit

REF
NO.

Iintraconsult
Consulting Engineers & Geologists
Tel : (011) 469 0854

FIG
NO.




.. | PERCUSSION DRILLING REPORT BOREHOLE NO: 6720
L SHEET : 1 OF 1
' LOCALITY : LEEUWPOORT
CO-ORDINATES : X = -2907803 COLLAR ELEY : 1580mamsl
O Y = - 75371 WATER REST LEVEL : 1560mamsl
| | CONTRACTOR : JOHANN BOTHA
DATE COMPLETED : 11/10/2006
i { The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geologieal strata at
| | the depths indicated,
KEY Casing
! REFERENCE Air Loss
"| PENETRATION Static water level
(MEIN,SEC/METRE) DESCRIPTION
] 1.15 - [2]-]  0-1m: Reddish brown slightly CLAYEY SILT:
1.27 o] | HILLWASH FILL?
1.04 - [[ |E 1-4m: Reddish brown SILTY SAND: HILLWASH,
1.18 A
} 1.05 | 5 [l 4-5m: Reddish brown mottied black and yellow CLAYEY
0.56 | A7 SANDY SILT with abundant manganocrete nodules:
-1 0.30 | AV FERRICRETE. DOLOMITE RESIDUUM
foo21 L <1 | A  5-14m: Dark brown blotched reddish brown CLAYEY SILT
"1 0.16 e with traces of manganocrete nodules. DOLOMITE RESIDUUM
- -1 |7
0.14 10 e
0.12 L /7 , /]
0.11
0.13 B 7117
0.10 L
0.04 15 [4-18m: No sample return. Driller reports air loss, sampte loss
0.04 | and rapid penetration times. DOLOMITE RESIDLUM ?
0.18 L
122 B
3.57 | \ 18-24m; No sample return. Driller reports hard rock.
3.13 20 \ \ DOLOMITE BEDROCK.
3.39 [
3.51 | \
3.25 iy
3.36 N !
25
.30
35
48 -
PROFILED BY DB/BE ON 11/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter buttoa bit
2. WATER ENCOUNTERED  :Nil intraconsult FIG
3. AIR LOSSES : 14t 24m Consulting Engineers & Geologists NO.
Tel: (011) 469 0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 6917
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES 1 X = -2907932
= - 75458

COLLAR ELEV : 1579mamsl
OWL : 1560 mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 11/10/2086

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at

Tel : (011) 469 0854

the depths indicated.
KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
{MIN,SEC/METRE) DESCRIPTION
/| 1.00 S 17 0-Im: Reddish brown CLAYEY SILTY SAND: HILLWASIH,
1.26 - “ 1-5m: Reddish brown CLAYEY SAND with minor sub-
1.15 _ R rounded and subangular quartz and quartzite gravel:
1.19 | e COLLUVIUM.
[l 0.54 5 |7 ¢
1.03 - 1 5-10m: Dark yellow brown CLAYEY SILT with abundant
1 0.50 - g 17 angular brown and white highly weathered chert and shale:
i 6 | “| L CHERT RESIDUUM.
1039 L -
0.14 10 | |~
0.04 N ‘ 10-16m: No sample return. Rapid penetration rates.
1 0.04 - \ ' l DOLOMITE RESIDUUM ?
0.09 B
1 0.06 - \
0.08 15 \
0.12 B i
211 - \ \ 16-23m: Dark brown CLAYEY SILT (WAD) with traces of
343 N \ , angular blue grey blotched brown highly weathered slightly
5.02 - \ \ ' leached HARD ROCK DOLOMITE. DOLOMITE BEDROCK
1 4.14 20
4.09 \
14,16 B \ o\
13.55 i E
25
30
35
40 -
PROFILED BY DB/BB ON 13/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
I. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  :Nil intraconsulit FI1G
3. AIR LOSSES : 10mto 23m Consulting Engineers & Geologists NO.




PERCUSSION DRILLING REPORT

BOREHOLE NO: 7022
SHEET: 1 GOF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES : X = -2907719

= - 75500

COLLAR ELEV : 1575mamsl
OWL : 1560mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 13/10/2006

The ‘Geological Column’® is diagrammatic and it is not intended nor implied to represent the precise geological strata at

the depths indicated.

KEY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.37 U251 0-1m: Orange brown CLAYEY SAND: HILLWASH,
1.15 - a1 1-3m: Dark brown mottied black and yellow brown CLAYEY
1.09 B < ’ll SILTY SAND with abundant ferricrete nodules and traces of
0.54 N Mt “| | angular quartz gravel: FERRUGINISED COLLUVIUM,
1.08 5 e 3-13m: Dark brown blotched reddish brown CLAYEY SILT
0.27 - Sy (WAD). DOLOMITE RESIDUUM
0.22 /
—. I'd
38 s
u.21 ___ - g
0.24 10 { 117
0.09 B -
0.11
011 — [
0.08 - 13-22m: No sample return. Rapid penetration times. Cavitation
0.06 15 DOLOMITE RESIDUUM.
0.09 |
1.39 .
4.16 L
5.23 B
4.09 20
3.56 B
4.18 - _
5.05 L T 22-23m: No sample return. Hard rock. DOLOMITE
B | BEDROCK.

25

36

35

40 -
PROFILED BY DRB/BB ON 13/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1, COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to a 155mm diameter button bit
3. AIR LOSSES I3mto 23m Consulting Engineers & Geologists NO.

Tel: (011) 469 0854




PERCUSSION DRILLING REPORT

BOREHOLE NO : 7220
SHEET: 1 OF 1

LOCALITY : LEEUWPOORT

CO-ORDINATES : X = -2907803
= - 75585

COLLAR ELEY : 1576mamsl
OWL : 1560mamsl

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 13/19/2006

The ‘Geological Column’ is diagrammatic and if is not intended nor imphed to represent the precise geological strata at

the depths indicated.

Tel: (011) 469 0854

KEY Casing
REFERENCE Ajr Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
1.11 L P 1214 0-2m: Orange brown CLAYEY SILTY SAND: HILLWASH.
0.54 B
1.05 B P ;/ f: 2-4m: Dark orange brown mottled orange CLAYEY SILTY
0.59 - et SAND with minor ferricrete nodules: FERRUGINISED
0.36 5 | f-]7] [ HILLWASH,
0.41 = Sl 4-16m: Dark orange brown SANDY CLAYEY SILT with
0.53 . < !./' | / minor subrounded and subangular chert, quartz and andesite
10 . / 2 gravel also contains traces of ferricrete nodules: ALLUVIUM/
v.48 n s COLLUVIUM
1.02 10 (1)
.16 | . } e
1.43 | B
2.10 P
1.04 I S
1.36 15 [=f=1
L5l P %
0.38 - | 16-23m: Dark brown blotched reddish orange CLAYEY SILT
0.4} |- -1, {WAD) with traces of DOLERITE? DOLOMITE RESIDUUM
0.50 | 17
0.28 20 | |17
0.18 = 4 .
0.09 . A7,
0.06 B B
0.04 | 23-27m: No sample return, Rapid penetration times and
0.04 25 cavitation. DOLOMITE RESIDUUM.
2 B
.31 .
2.59 N | 27-33m: No sample return. Hard Rock. DOLOMITE
3.11 - l BEDROCK.
3.52 30
3.06 B \
3.49 L
3.35 B |
35
40 .
PROFILED BY DB/BB ON 13/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
I. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
‘| 750¢fm delivering 250psi to a 155mm diameter bution bit
3. AIR LOSSES : 23m-33m Consulting Engineers & Geologists NO.




PERCUSSION DRILLING REPORT BOREHOLE NO: 7225
SHEET: 1 OF 1

' [LOCALITY : LEEUWPOORT

CO-ORDINATES : X = -2967590 COLLARELEV :1574mamsl
Y = - 75585, WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTIIA

DATE COMPLETED : 11/10/2496

i | The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the preeise geological strata at
' the depths indicated.

KEY Casing
REFERENCE Air Loss

" ' | PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION

{106 <I2T0 0-2m: Dark brown CLAYEY SILTY SAND with minor
] 1,24 B ,‘,'1 ] angular and subangular quartz gravel and ferricrete
0.39 | concretions: FERRUGINISED COLLUVIUM.
I [ 051 2-26m: Orange blotched yellow SILT: RESIDUAL
0.55 5 DOLERITE
1.04

;13
u.54
1.06 18
I 1.19
-1 049
1.00
(037
1 041 15
0.29
i1 0.44
i {052
0.46
0.39 20
.1 041
" 1037
0.36
1041
-1 0.40 25
;45
f 1 .50 B P 26-27m: As above with minor angular medium weathered
3.39 [ | HARD ROCK DOLOMITE.
5.16 l ‘ 27-34m: Angular blue grey stained brown medium and highly
5.33 30 weathered HARD ROCK DOLOMITE with traces of
5.15 [ leaching. DOLOMITE BEDROCK
5.40
5.37 1
5.52 -
35

40

PROFILEDBY DB/BB ON LEEUWPOORT DEVELOPMENT PROJECT | REF
[. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
7530cfm delivering 250psi to a 155mm diameter button bit

2. WATER ENCOUNTERED 1 Nil iraooiisiy it F1G

3. AIR LOSSES o Nil Consulting Engineers & Geologists NO.
Tel : (011) 469 0854




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5108

SHEET :

I OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES : X = - 2908312 COLLAR ELEV : 1597 mamsl
Y =- 74691, WATER REST LEVEL : Dry

CONTRACTOR : JOHANN BOTHA

DATE COMPLETED : 12/10/2006

The ‘Geological Column’ is diagrammatic and it is not intended nor implied to represent the precise geological strata at
the depths indicated,

KEY
REFERENCE

Casing
Air Loss
PENETRATION Static water level

(MIN,SEC/METRE)

DESCRIPTION

1.45 ',.l N 0-3m: Reddish orange SILTY SAND with traces of

1.32 ferricrete concretions and subangular quartzite gravel:

1.36 i COLLUVIUM.

1.09 3-50m: Orange blotched yellow brown CLAYEY SANDY

1.15 5

SILT with abundant to minor in places subrounded,

0.49 subangular and angular gravel of mixed origin: KAROO,

0.55

T 52
‘u.51

0.45 10

1.00

0.57

0.51

0.49

0.52 i5

0.51

0.45

0.42

0.38

0.43 20

0.46

0.45

1.02

0.53

0.51 25

237

0.40

0.48

042 30

0.47

1.08

|

1.12

0.59

0.53 35

0.50

0.43

0.37

0.48

0.41 40 —

LEEUWPQORT DEVELOPMENT PROJECT | REF

NO.

PROFILED BY DB/BB ON  12/10/2006

I. COMPRESSOR DELIVERY & PRESSURE BIT TYPE
780cfm delivering 250psi to a 155mm diameter button bit
2. WATER ENCOUNTERED  Nil

3. AIR LOSSES Nil

Fi1G
NO.

Iniraconsult
Consulting Engineers & Geologists
Tel: (011)465-8706




PERCUSSION DRILLING REPORT

BOREHOLE NO: 5108
SHEET: 2 OF 2

LOCALITY : LEEUWPOORT DEVELOPMENT PROJECT

CO-ORDINATES : X = -2908312

=- - 74649

COLLAR ELEVY : 1597 mams]
WATER REST LEVEL :Dry

CONTRACTOR : JOHAN BOTHA

DATE COMPLETED :

The ‘Geological Column® is diagrammatic and it is not infended nor implied to represent the precise geological strata at

the depths indicated.

Tel : (011) 460-0854

KXY Casing
REFERENCE Air Loss
PENETRATION Static water level
(MIN,SEC/METRE) DESCRIPTION
0.45 | 3-50m: Orange blotched yellow brown CLAYEY SANDY
0.45 | SILT with abundant to minor in places subrounded,
0.46 | subangular and angular gravel of mixed origin: KAROOQ.
0.49 -
1.02 45
0.53 =
0.56 m
0.51 .
50 L
1 u43 50

S

60

65

70

75

80
PROFILED BY DB/BB ON 12/10/2006 LEEUWPOORT DEVELOPMENT PROJECT | REF
1. COMPRESSOR DELIVERY & PRESSURE BIT TYPE NO.
750cfm delivering 250psi to 2 155mm diameter button bit
2. WATER ENCOUNTERED  NIL intraconsull FIG
3. AIR LOSSES Nil Consulting Engineers & Geologists NO.







ENGINEERING & EXPLORATION GEOPHYSICAL SERVICES cc

CK94/10526/23 Geophysical Contractors

170, Jakaranda Street,
Doringkloof, 6157

012 - 6673369 (tel) 6675186(fax)
E-mail: eegs@iafrica.com

16th November 2006

Intraconsult Associates,
P O Box 604,
Fourways 2035.

Attn: Dr D.Buttrick.
Dear Sir,

GRAVITY SURVEY ON A PORTION OF LEEUWPOORT 113-IR

Details are given here of a gravity survey that was conducted as part of a dolomite-stability of part of
the farm Leeuwpoort 113-IR. The survey covered an area bounded by the Rondebult, North Boundary
and Trichardts roads in the west, south and east respectively, and a stream in the north.

Most of the fieldwork was carried out from the 19® to 21" September, this was followed by an
extension on the 7% November. A 30 metre station spacing was employed and 1058 gravity stations
were laid out. Gravity was observed with a Scintrex Autograv whilst navigation and positioning
information were supplied by a differential GPS.

Data reduction followed the usual procedures for dolomite studies. The gravity data were reduced 1o
relative Bouguer values using elevation and latitude correction factors of 0,21 and (,00065 mGals per -
metre respectively (Figure ). A plane was fitted to and then removed from the relative Bouguer data
to obtain a residual gravity data set. The residual data were adjusted by a constant after the drilling
results were received so that the gravity values agree on average with proven bedrock depths (Figure 2).

The regional field, whose effect can be readily seen in the relative Bouguer data (Figure 1}, rises
towards the south west, a direction that follows the regional geological dip. Its removal leaves a ridge
with a north west orientation lying across the centre of the area. This ridge, apart from being parallel
to the geological strike, has a strong correlation with a sub-outcrop of dolerite determined by drilling.
The gravity low to the north-east of the ridge seems devoid of dolomite as drilling only encountered
andesite, dolerite and Karoo sedimentary rock. Dolomite bedrock, however, was intersected from 14 to
37 meters below surface on the opposite side of the gravity ridge. It is probable that the dolerite
intrudes the Black Reef formation, and thus the gravity ridge also marks the north-eastern margin of the
dolomite. Less prominent than the ridge is a rectilinear gravity low that extends from the south-western
corner of the site across to the north-eastern corner. The cause of this low is unknown; it does not
appear related to any particular rock type or thickness but it may arise from preferential weathering of
a fracture zone.

Yours sincerely,
—

L. ;;__7

R.W.Day.Pr.Sci.Nat
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INTROAUCTION

This document ssrves as a on and risk

DEPARTMENT OF PUBLIC WORKS

management of Infrastructura located an dolomite In South Afilea Tress {uidahnes
are almed st isforming prncipal agents and other consultants of the minimum reqiiements
of the Department of Public Worka conczrning the wporading, extensien and developmant
of new infrastruciure on dolomite, thereby promoting sale, sustainable development.

The objective of applylng a riek strotegy 10 i Is to enaure the
safaly of parsonnel and visitors, prolection of property 2nd fo avald fultiess expenditure.
Avoiding sinkholes i not only Important from a safely peint of view, rehatlitaling sinkholes
and repaliing buiidingainfrastucture [5 costly.

In a climate of increasing awateness of Individual fghts, i is appatent thal faflure o pro-
actively menage dofomite sk may constitite derefictlon of duiy and may expose the
Departraent of Public Works, it officials, its peincipal agents and other consuitants Inveived,
1o recourse through a number of avenues, including (ke Occupational Health and Safety Act
of 4993. 1t should be clearly understood that principal agenls and consultanls are net
absolved of their responsbiities and cannot ctalm igrorance In the evant of damage oF loss

of life In a sinkhole,

In: terms of bona motes, (ke citerion of reasonatleness, i is esserial thal the Depatment
of Pubfic Warks and its consultants "acf‘ amd e seen te 2l posiifvely in brder to prevent
must be d, cormtiucted, 2nd senvced o faciftate
management of the dalomite ns!( TO this end the Departmen! of Public Works has sdopted

harmm.

located on all doi

a Cenvalised Dolomite Risk Management Strategy for i
land. This strategy aims to ensure appropriate:

- silo celecton,

- development deslgn

+  Puilding design

- design of services, materal selection, maintenance fiendly systems efc.
- ongolng Fsk managemenk

The prindpat agent and other mnsuﬂanfs play a crucial tole in ensuring Lhat this sirategy 1s
and appropriate planning, waler

precautionary and remedlal Mieasures are outined below,
BACKGROUND INFORMATION

This section is devoted to ploviding o 4 d p
issue,

Definitien of delpmilic land

The lermm dolemitic land' iz used to describo areas in South Africa undedaln directly or at
shailowr depth (e, <100m) by the rock lype dolomite. Dolomiic rock is compeaed of the

mineral dolomite, which Is a carbonate of caldum and magnesium.

Why Is dofomitic land problamabicsl?

Dolomite is soluble, te. dissolves in water, Ralnwater and pefcalating ground water
gradyahy dissolve f2e rock over time as it seeps through Joints, fraclures and fauft zanes In
the tock The dissolution of the dolomite gives rise to cave systems and voids in Lhe rocic
Sails cavenng e rock can oollapse inlo these caves or voids reaulting In calastrophic

ground movement on {he suface such as sinkhales or dolines.

on the dolamite
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2214 Sinkholes
Sinkholes result frar the hollowing out of a space bslow the eadh surfaca
which evanlually breaks through and ‘daylights’ at the surfaca. Sinkholes are
usually cyiindrical to sonical in shape and can be 1 m e 100 m in diameter and
1 m to 130 m deep. Sinkholes are catastrophlc and can cause prapery
damage or foss of life. See figure 2 (page 35} for mechanism of sinkhole
formation and prates 1 ta 7 {page 38 to 41} for typical sinkholes.
Sinkholes:
- may be calastophle, as Ihey occur unexpectediy with lidie or no
warming.
- may cause praperty damage orioss of life, if they ars stifficiently large.
- are usually precipilated by human activity such as:
dewatenng, due to mining actviy,

. waller extiaction kom aquiers,

M leaiage of wet servicea such as waler and sewer bulk
services, reticulation and connections,

* interference with naluml dmmaga pauems by davelopmemnt
and disturb: P leading lo
concentrated water Inmass,

222 Dolines
Bofines are less sharply defined than sinkholes, ocowr slowly and not
calastrophically (see dofine effect en slructures In Plates 8 and @ on page 42).
These features may ba large fanging from tens of metes lo Kiomelres In
diamater or length.  Typltai visual observalions at small dofines are shallow
earth depressions and suiface crcks fn 2 droular or seml tircular pattemn.
it should be noted Ihat in South Afica the terms sinkhole end dofine are
cumenlly used lo refer lo geomorphological fealutes and are no langer
distinguished by Ihe mechapism of formation.

223 Triggerng mechanisms for sinkhole and dofing farmation

Sinkhofes and dolines are mostly caused by walar seepage or a lovaring of fhe
greunss water table. Seepage of water most commonly occurs from leaking
water bearing services such ag sowsts, waters pipes, storm waler syslems efc
‘The leaking waler erodes the soil covering the dolomite rock and carnies fhe
raaterial down Into the underlying cave systems fesultfng in a holiovdng out of &
space {cavity] belew gmound surface. When this void dayligils, a sinkhole
resuits, (See Figure 2 on page 35).

The ground waler level drops when boreholes sie used to pump water rem
below ground surfage, The ground veater level can also be fowered when
mines pump waler ot of ground water compartments to keep lheir
underground workings diy, Ground watet level lowering leads to loweting of
pare waler pressure which lewars ground bearng capacilies or draining al
subsurface cavilies which may resull in sinkhole or doline farmation.

223.% Sinkholes are generaled by 2 change in the moislure regime In the
sails consltituing the arch over the upward migraling vold.  This
change in the sfle of the sall leads 1o the aich ravalling and the vaid
maving toweeds ground surface. Eventually the veid will daylight and
manffesling in a sinkhole. Often pafee sinkholes are re-activated by
groundhwaler lavet dmw down. Palea sinkholes are anclent fealures, in

2
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fled over fime by transporled soll material, ag. wind blawn, agalian
sands. Theso malerials may extend below the otighnat graund vater
level. In stch fnstances a fall In the ground water [ovel leads o a
change in lhe moislire regime of the solls thal re-achivales the
sinkhota.

The dolomitla environment I often characterised by zones of deep
westhering and preferential teaching. This process of preferential
wealhering 's parficularty well advanced vithin the shear zones of
faulls. Subsurface Karst valleys up 1o 200 m in depth may develep in
these shear zones, Speclacuiar represeniations of these feslures can
b= seen on the Far West Rand.

In many ol these areas, the water table is located above the bedrock,
in rasiduat solls. These residual malerials are essenttafly composed of
viad and feroan soil. The wmitificial lowering of lhe water lable may
poduce significant ground movemont at the surface. This pracass
manifests a5 a doline at graund surfaca.

Negative Congeywances of Inappropriata Deyalopment on Dolomite

To date 36 people have died In sinkholes that have aecured under spotis clubs, factories
and homes and financial lesses have axceeded 11,0 bifion. n excess of 1000 elnkholes
nave cecumed on the West Rand, 80D south of Fietoria, Centurion and Atterldgevile and
approslmately 150 on the Easi Rand.

Sinkholes and dolines may cocuf immedlalely atter installation of services because of poor

vorkananship or use of Inferior materials or after a peried of line due to deterioration of he

materials. Obviously, 28 the water beating eenvices detefiorate, the frequency of leaks
and so does the i d of a sinkhole occuning.

Rigk Charactarigation of Dotomits Land

Broadly, the geolschnical investigalion ol the dolomile site culminates in ine expression of
(ke siabifity of the area Tn Lhres risk categories, namely lowi, medium and high risk

The feliowing 10 Inck gives a perspeciive of the itude al problems
encolmtered in each of the sk zones in research areas. |t 1s Imporkant la sate hat these
liguses are |zimely darived from developinents not affectively and approprialely desianed or
malatained.

RISK GROUND MOVEMENT EVENTS ANVICIPATED PER
CHARACTERISATION HECTARE IN A 20 YEAR PERIOD (STATISTICS BASED ON
INAPPROFRIATE AND POOR BERWIGE DESIGN AND

MAINTENANCE
Typieally 0 evenls per hectare anticipated bul Qocumence of
10OW ovants cannol be lolally excluded theistors up lo Q1
evenisheclare
HEDILIM ©.1 o 1 avents per hectare
HIGH > 1,0 evenis of more antcipated per hectaie

Tablet:  Dolomite Risk Gharacterisation Zone definftion

prerequisite actians for the davelopment of nfrasuuctuia on dolomite,

3.1.24 Brlefing of Princlpal Agent by Project Managers

On being appointed to the design and ion of nees

or upgrading of existing ir the princigal
agenVproject manager (engiaeer, architect or quantity survayor) must
undeiteke the foliowing acfions ensiring inat the generl ofilaria
outiined belew ate applied (Te be read in conjunclion with standard
departmental nvestgation, biiefing and reposiing formals as per PRA
008, 007, 01%, 012, 017 and 018 a5 per Appendic ) Partlcular
attsation Is to be given lo Inception Check List {FRMO07) te ensute
Ihat the consultant is properly bilefed

- Consult a dolomite risk specialist and the Dolomite Risk
Mansgement dalabase of the depariment © eatabilah;

‘ whether ihe infrstruciure is lecated e dolomite or
close te the dolomite contact zons,
. in the case of existing infrasiructure, eslabfish the

anticipated risk charadsrisation.

- A dolomite risk specialist should brled the principal agent witlh

regard o

. available Infermation of the area in general

. site-spacific Information as well as

- \he heed for and minimum requirements of detailed

site investigations

Onee bt is canArmed that the sfte is located on dolomile, the
principal agent shall ensure thal a geotechnical invesligation ks
canducted and Lhat the Itant laam (afl discipli are
priefed In wiiting thereaf, This site-speciiio detait geclechnical
report shall be referred to 2 dolomite nsk epacialist for
eomments and each discipline shall be iformed of the results.
The dissemination of this Information will ensure Lhat sarvices
and structires are designed and rolkad according to the
utations of the ¢ repait snd ensure that
& tal precautionary as oulined below are
applied. {See Seclion 4 below).

3.1.2.2 Slte sclection and development criteria

The priacipal agent shall inform Lhe department after completion of the
geotechnical investigation If the following ciiteria are mat and whether
1t is finanaially feasibie to continue with the project

- Al new sites should have at least an anfclpated of
extrapolated yield of 50 % medium of o risk land. This
rmiedium of low sk portion of the total area must be sulficient
in extent for Ine erecion of alt siuctutes and related faclibes
of Lhe proposed new development I (his yield 15 not feasible,
die o the widespread occumence af high dsk fand, then from
the outset i shau'd be nated that stringent remedial and walet
precationary measuros wil be required, s wall as rationally

gned sub- and sur The financial i
of such measures may place Lhe cost of the project oulskie the
noens and of lhe dep: L The appail
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Dlstribytion of Dolomite in Sauth Alrlca

Dolomite land occupies up to 25 percent of Gauteng and undetiies soma of the most
densaly populated areas such &s Beknersdal, Katorus, Centution, Dohsonville,
Deapmeadow eta The distidulien of dotoritic lard In Setth Affca s shewn on the
attached Figure 1. See appandix 9 {page 164} for a list of provinces, magsterial disticts,
municipalibes and towns iocaled on delomite in Sauth Africa.

DEPARYMENTAL REQUIREMENTS FOR DEVELOPING SITES ON DOLOMAE

In order to preverl coslly development of inappropriate sites it Is proposed Ihat the
Department institute 2 srict tand acquisition and development policy.

Avprogzlala Development Plapning

Tha sals davelopment of a sita invalves catoful geatechnical assesamant at tha dalineated
atea, appraprigte planning snd appropriale design af slruciures and sevices. These
aspects are elsborated on belovs

RN Prociamation Stage Circulation or purchase of new propery

At the Proclamation Slage Cireulalion of a nav lownship fayout to the
deparlment of in {he event of purchasing new propertes In a dolomilic region
\he following information should be sought:

- Gonsull @ dolomits fisk specialist and the Dolomite Risk Managament
database of he depattrient o establish  whethsr the property Ie
{oeated on dolomita of close fa Lhe dolamite contact 2one.

- The full proclamation stage geotechnical weport for the towmship 1o
vich the property i fotaled.

- The developerfiand uwner shouid be required th submit a standard
fom completed by the geotechnical consultan! who undettook the
tovmshipipropesty Investigation. This form should request Information
concetring lae Droadly anticipaled geotechnical conditiens on lhe
proposed sites, A pro farma of this dacument is enclosed in appendic
10h pags 44,

- Caonsuk the deparmental Delamie RISk Manager as well as a dolomile
fak speciailsl for a eeview of the above report.  Wittan
recammendations on the feasiity o develop the sie econanvically
reeds to be phisined prior to acceptance or purchase of lhe propery-

The above relevant tion, reports and fafions nust
e forwarded to the depanimantal Dolomie Risk Manager for captusing
on the dolomite geographical informatien system (GIS). It shouid alsa
ba rded, with wriiten o ion ef teceipt, o the division
respansible for futher development of the sie. This informalien
should ba rater Lo In any future procuement nstaiction (Pl}issued.

See also sedlion 3.1.2.2 belew and PRM 011 Tn Appsnddt B on page

342 Dasign of additions to existing infrastrutiure and plannlng of new [nfrastuclure
ty deparimentat eficials ot consuliants,

The following Section contalng 2 brisf outline af the responsibiites and
4

pincipal agent should immediately discuss Lhls aspest with the
oject manager of the Department of Public Works, The
principal agent needs to fumish the depariment vith expecied
extragidinary  ¢ost based on hinfeal
constaints of sites, before datal design work commences.
Revision of the standard cast unils (SCUY should be based on
this additianal Infarmation if applicable.

- it Is essential Uret the Departmenl fofiow o policy of it
developlng/purchasing sites untll i fa sufe that sueh siles can
be developed econantcally.

2123 Geotechnizal investigation

A site-specific geolachnical investigalion, involving both a dolomite
slability and solis assessment, should be camed oul on a Eile lo
ansure apprapriate planning and deskin of the developmant Sueh an
investigation must meet minimum requirements and the requested
format {refer to Appendnc 2 on page 47} including:

- Infrastructuse lacated within 1000 m of the dolomile outcrop
rcontact should be carefully evalusted to assess e need fora
futi delornite stabiity assessment

- The complelion of geephysical work, usuaily gravity.
- The drilling of borehcles on anomalies.

- The logging and presentztion of bereholes accaming to
cunent practice.

- The excavabion, profiing and sampling of rapiesenlative lest
holes, Where necessary samples should be appropriately
tested fn a saiis laboratory. This aspect of work should
confarm to cuiment practice, Le. Fuofiing according lo
Jennings, Srink and Wiliams 1873, Also follow Guidelines far
Urban Enginesting Goclagical tnvestigations and the SAICE
Cixle of Practice (1995).

- The inharent datorite stabilty of the site must be described in
terms of [e 8 classes In acsomance wih current practice.
These inherent fisk classes arc described In table 6 of
Proposed method for delomits land hazad and ek
assessmant ln South Afilea, SAICE Joumnal Yol 43(2) 2001,
paper 462 pages 2736, Bulldck etal {currenl Industry
standard documsit). .
The reporl dizwings (preferably on a scate of 1:500) should
clsary indicats the follewing:

Sit2 Information.

* slte locality map (scate: nol amaller ihan +:5Q 000},
. site boundary (supesimposed on cument cadastral
grid},

ralevant ares features such as drainage, neighbauting
davelopments, 1oads, elg.,
- site contours — il avaflable,
M existing services — waler, sewer, slomm  water,
G
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elechicity cic
* exlsBng water boreholes.

Geolechnical Wvestgatian nformatlon of current and all past
investigations:

' sinkhotes, dolines. paleo features, emas af B, ereas
of borrow, rock otfcop 2le.,

. edsting and new borehates,

M sxisling and nav soll testing tifal holes,

. residual gravity contours in mgals  {indicate alse
sunvey stallon grid)

Dolomite risk zenation:

. demarcate low, medium and high risk areas with
spacific developmenl notes of each,
. other geglechnival problemalic areas with spetific

descriptions thereal.
Proposed site development

. indtcate praposed best site for erection of struciures,

- areas for Emiled developmenl,
+ areas for no development
3124 Ci and datlon of the g i repart
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The geolechnleai investigater must indlcate:

- in which zores the erection of structures are permissble
- where spots  fachlies/parkdng  fotsfp de g
masts, elc. (stiudures and wet services) may be develaped

- provide appropriate (site specifich comments of subaurface
remedial work

- anlicipated foundation problams
- water precaltionary measures far each stabiliy Zone.

- Comment In generat on eadfwatks to be conducted
{borrowiilisurficial sal disturbances, ele.)

General principals 1o e Incerporated [ the conclusions of Lhe
geotechnlcal repont and the principal agent’s site development plan

- Wherever fezsibie avoid high-isk aress. Locate buldings on
{ow and medium risk aress and place sports faciltles/parking
fota/parade groundsiradic masts, elc. on ynedium fo high-fisk
land with the exception of swimming pock, Grassed faciities
to be placed on Lhe most favourable portions of medium to
high rigk larkd whilst dry facliittes such as surfaced parking ele.,
can be placed on most problematic land, providing o
stuctures sre eiected and depending on the specilic
geological condilions. Swimming pools may only be placed on
low risk or medium risk land with Speciat pracautions.

APPROPRIATE WATER PRECAUTIONARY MEASURES FOR DEVELOPMENT ON

DG OMITIC LAND

Water pecautionary

rmaasutes are oullined befow in the context of the minimum standards

reguired with tespect to each golomite stability Zone (see table 1 on page 3. In general
discqutage placiig of buildings on and traversing of high-risk areas with wet services. The
cost Implication of routing viet seivicas around Wghrisk areas shoukd be motivated in
addition lo normal cost nonms as pait of the site devetopment cost

Low Risk Aregs

Ths risk of sinkhale and doiine formation is adjudged o be such thil only general water
pracautionarny measures, which ara imtended lo pravent the concenbated Ingress of watar
inta the ground, afe required.

414

412

General design of services

a.

Undeigeaund wet services shell be designed and constructed su as to
rlfimise manptenance requirsments and to avoid potential leakage
paints, In addition liquids shafl be cuntained in walertighl studuies to
avald posaible disturbancs of the underground environmenl

The relevant epsciications of SABS 1200 DB, L, 18, LG, LD and LE
shati be abserved in Iheinstallation of all underground sarvices.

The backfifling to service Wenches and other excavalions ghalt, except
t rock, be leas parmeabie than the surounding malerial, General
minimum compaction slandard to Lo 93 % Mod AASHTO, provided
permesbiily requirements are met. The use of noh-cahesive single
size graded sand or crusher sand for bedding, sumound blankets and
backdll shall not be Flievied

Waler, sewer and non-ooncrele storm water plpes shaff have a
winlmum cover of 600 nm autside vehlde traffic areas and a minlmum
cover of 1000mm In veRicie 1mffic 2reas, Where required, protect
pipes with appropriately designed cancisle slabs above the pipewotk.

Water, sawer and slom water piping should, wheraver possitie, nol
be placed parale! to bulidings untess it Is at lzast 5 mefers away from
lhe structure, Single direct connedtions ta tulldings are prefaired.
This precaution aiso applles lo electricily and communication cables.

Whicre feasibis, provisions for future connections to all services shovld
be made I otder to minimize cutting Into pipes to provide such
canneckans at 8 later slage

Provislon sheuld be made in ali waler beadng pipelines o
accommodale potential differential movements without causing
pipalines or Joirts to leakt

General construction aciviles

a.

All lrenches and open works are lo be Inspecied by a compelent
person to assess if adverse ground condilions are present  This
macedure alows for the adjustment of censtiudlion methods, Le.
spacial bedding requi ts it and comp

of pipe protection measurements.

Construction excavations should be opened and closed as rapidly as
[

4.13

- Additions o existing infraalructure or buildings, particutarly in

high-risk araas, require the same level of investigation
procadures #s for new infrasfruciure, Whsn linking structures,
polential differential  selament betweet ok and new
components must nal be permitted as it may Induce faiire of
or leals in any finking wel senices. {NB - see also section
4.1.12 far blasting requirements)

- Whera an enlire $ite is located In g high-isk area and the
development of 3 high-sisk site Is unavoldable, slringent waler
precautlonary and remedlai measures. wili be apphied.

« & Is essenllal Ihat Ihe Prefiminary Site Investigation of the

orincipal' agant @nd his proposed development site plan
{sketch plan: see PRM G171 for check list In Appendix 8 on
page 162) be compared vith the Gaotechnical Report. Matters
outh &3 lopographical consiraints, posiion of sarvice
conneclions and bulding restrctians should be compared wilh
the stabiity zones on the site. The geatechnical dolomie
stabifity risk zones must be dicaled on the site plan and the
principai agent shall cali for witten comments from all
members of the cansultant leam fo indicate Whe infuence
thateof on the design, canstruction and cost of services and
sluchzres, The combinaion of $hese varous facdors wit
determing the sultabilily of a stle for dovelopment.

See Appendix 3 on page 50 for compulsory Infermation to be
Indicated o the Priccipal Agenta development site plan. The
geotechnical report, e developient plan and semvices
criteria to ba implemented a6 well as pludgabing theseof shall
be 1stened fo a dolomite specialist for comment.

2426 When desigaing lnhastrucdure on dolomilic iard i generat

Avakl:

- gadens within S of bubidings

- walar featwes such as gatden of [fsh pois within 15 metres
of buildings. Water fealures with avtemeatic raptentshment
systeras should nof be permitted

- couttyands thal necessitata sub-foot level drainage systems

- cansteugtion of bulkdings of setvices over natural watercourses

- constniclion of bulldings aver wel senlces

- creating unlined rerouting of ralutal draivage paths

- cuntoeriration or disposal of elof water onta high risk fand
avaid wt Sefvices lupning paralte] and close to buiklings

- high congentrations of subsurface sendces neal buildings

- using rigld, shat tength piping (promioie long, wnjoimed,
flevivle plping}

- substiface water slorags lanks

. disturbance of suidal sofl whenever feasible {ensute
disturbed areas ate property compacled and reinstated)

- sepilc tanks, soak-awaya o pitlatrnes

- borehales forwaler abstraction

- site festures with peor drainage chamcledistics

Incotporate:

- Appropilale water precautionary measures as autilned balow
{see Section 4 below)

possible. Avald leaving trenches open over vieekends or holidays.

Henns should be constructed on either gide of the trenches to prevent
the Inftew of water durlng rainstorms.

Provisions shal be made in Tander documentation fof the supply of
pumging equipment to keep excavations dry

Construclion ste camp Senvices shall alio be subject to the :
precautionary measures as above ard below.

Storen water

a.

“the shte and surrounding ares shall ba shaped {if requited) to pemt
{ne rapid dralnage of suriace water and lo prevent ponding on the site.
careful altention is to ba given ta the dralnage of areas vith gradienls
fess than 1:100,

Diainage ports should be incorporated In baundary walls, particulady
at the fowest palnt of the site, to peimit the passage of surface minofl.
Drainage parts shall be provided with & concrele apron slab, 1,0 m
wiide and 100 mm tick, on both the inet and outlet sides of the wall o
{onca. The slab needs to be extended 400 mim beyond the sides of the
port lo prevent vegetation growth, ‘Fhe minimum slepe an the slab is
lobe 1:15. Securty oullet grids need to be designed not to clog.

Dirairage ohto lhe propeity shall not be allosed to accumulale sgalns!
boundary walls, Dialnage lowarda to site shall prelarably be diverled
away from the site by means of earlh berms. Unlined cut-off benches
should be avalded if possible.

Natural ponds and walercourses focated withir 10 m of any slrictire
shall ba rendened impervlous within and to a dislance of 30 m from the
butiding. {D=sign <iteria 1 In 5 year fleod capacily minimum).  The
complete giversion of natural vralercourses to a minimun distance of
30 m away from buldings is advized,

Starm waler drainage araund buildings and up o 10 metets away shall
proferatiy be kept on the suface or in opan canals et slopes of nol
less than 1:50 for surfaced areas and eanals, and 1:20 minlmum for
unsurbaced areas, AWl surfeces shali slope awdy from buidings.
Dralnags in passages of between buildings needs to siope away from
stuctures and drala along the centrs of tha apen space. Mo dralnage
tarward a slpsdure i 10 be allowed. The placiag of smalt dlameter (300
ram) concreta storm water canals next to and paraftel to bulidings is
not recommended, Preferatly use 1,0, m or wider v-shapsd congrete
diains.

To faclitate drainage, grassed areas such as spors fiskls should
have a minlmum siops of 1:80.

Storm water dralnage conduits and open canals shall be censtuced
at gradients that wilt niot permil the deposttion of gall from the
catchmen! area (Design eriera: 1 in § year flood capaciy sminfmum,
depending on the iocal conditions. Additional speciiis infrastrudure
design fequirements are outined in Sedlon B}

The sterm water diainage system shall incarporale measures lo
ensure yater ightneas of conduits, cana's and other compartments. All
0




pipes should ba tasted for leakage using standard SABS air of water
tesls. Afl pipes and sliuchures shall b constructed fo showr 2ero
patcent leakage, when tested as presatibed.

Gonecrela nen-pressufe pipes should be of the spignt and socket type
with riubber fing seals. Joints in box eulvers and manhales elc. should
be sealed. Easure sufiden] compacton of loundation excavations 1o
preciude any consaiidation seliement Adtavr for 200 min thick 1:12
sellerete slab extanding 200 mm beyand the stractuire: faundation if
vnusyally soft soff condlions are encountered.  Inlet grids to
subsurface systems shall praferably De tocked ard not afiow the
passing of any item larger Ihap 40 mm in diameter. Minmum intemal
ppe size fo be 400 rm.

Open draina are preferably to be shallow, 1000 men {min} wids, cast In-

situ, V-shaped draing with seafed key type construction and expansion
Joints. Stesi ralnfarcement {f appiicable) ks o ba cantinyous ovel joinls
(o prectuds horizenlal displacement

Subsurface materials shouid ba as follow:

Plpe: Concrete with spigot and socket nubber fing Jetni only
I approved by departmental Englneer,

SADS B77ISANS 667 PVC with spigot and sacket
nibbeat fing joint anly if approved by departmantai
Enghnaer.

HDPE: Strugtured wali pipes wilh dng stffness of
B0 KMi® or sofid wall pipes of claes PN 10
minimum.  Pipe material to conform Lo typo PE 100
in terms of SAHS 150 4427ISANS 4427, Bupply pipe
i 12 m (miAknum) Jengths. To ensure water
{ightness, use hot-gas yeiding (SABS 0268/SANS
10268 ~ Pad 3) ar hot-gas extusion valding [SARS
(PERGANS 10268 ~ Parl 4) ntemally and extermally,
or buttweded joints {SABS D26B/SANS 10266~ Part
4 for emall dlameter pipes, or electro-fusion wealdlng
(SABS 0268/SANS 10268 - Part 2) wheme pas ar
Hutt-welding 15 impossibie. All Istemnal burs {weldng
bead} shall be specified lo be removed from pipes
with an internal dlameter up to 400 mm Where |t s
impossible, Tenderers shall state so In their Terders
and shall In his istance’stale the maxinum iaternal
burr helght for ezch dlameler of pipe not debutred,
Purpose made industial equipment, as proposed and
approved by the varlous pipe manufacturers ere to be
sed for tis purpose. De-burrlng is to be exectited
from an upstream direclon.  Each removed bead
must be fumbered with $he coresponding Joint
number and kapt for the Engineer’s inspaction. The
Tender shalt allow for cameta inspection of de-burred
Jolnts. Joitts of solid of structured wall pipes with a
dinmater of 400 mm or larger could ba improved by
means of 300 mm wide HDPE collar (to
manufactirers specification) fited over the Joint and
\salded to bath pipes, Atternatively, this collar can he
factory fited. The use of leng-sleeva spigot and
socket jolnts wilh rubber rings are {0 be approved by
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SABS SO 4427/SANS 4427, Supply pipe in 12 m
(minimum}lengths

loinis; To ensure water lighiness, use bufi-selded
Toints (5ABS 0REBISANS 10268 — Part 1) tn genaral
or elactro-fusion welding [SABS 0268 SANS 10268 —
Part 2) where bult-welding is impossibia. Al inlatnal
tums (welding beads) shalt be gpecified o be
removed. Whete [t 18 impossivle, Tenderers shall
stals &0 in their Tenders, and shall In this instancy
stale the mavimum inlemal burr keight for each
dlameler of pipe not de-bured. Pupose made
industial equip t, as preposed and approved
{ha varlous pipe manufaciurers are lo be ysed for this
purpose. Deburing Is o be executed ftom an
upstream direction. Each removed bead must he
mumpered with the comesponding joint number and
kept for the Engineers inspection. The Tender shall
allery for camela inspeclion of de-bumred joints. Jaints
of solld or structured wall pipes with a diameter of 400
rm o famger could be Improvad by means al 200 mm
wide HOPE coltar {to manufectuseis apecification)
fited over fhe ioint and welded fo bolh 3
Allzrnatively can this collar be factary fitled, The use
of long-gleeve spigut and socket jolnts wilh rubber
rings for plpes larger than 300 mm ara to ba
approved by dapartmantal Englnesr. Use 2
manhole whan linking different pipe matarial types.
Manhgles: The use of pre-manufaciured HOPE
manholes i advised. Allernalively use concrete
manholes, designed as water retaining structures, If
approved by departmental Englnear.

HDPE mannoles: All materat for HOPE manholes to
conform to HDFE: Type PE 100 SAAS [SO
A42TISANS 4427 speciications and 2l welding to
SARS 0768/ SANS10268, SABS 0260/ SANS 10269,
SABS 0270f SANS 10270, SABS 1B35/SANS 1655
and SARS FBT1/SANS 1671 Manhole shalls ia be
structured or sofid wall HDPE pipes with:

. 40 KWl ring slffeess for depths not

exceedinqz 1,5 mand,
+  BO kNim® fing ellffness for deplhs gxceading
55mor,

sllernatively manufactuied o same standard,
Engfnesr o  ensure design of marholes are
appropiiate for soit condiions. Ses detal TYPE MNQ
T 04D and TYPE DT 0%D. HOPE pipes o ba
welded Lo manheles.

Congiele_manholes: Design as vater teteining

P tal Engl BpPIOVES UBR.

Infet pipes to be provided with puddie fange or key
Jolnd (detall TYPE NQ DT 120} to ensure waleright
faing info walls a7 construet stucture with flexible
watertight iniets.

- PVC  Onlyio be used payond 15 m Kom slrscturos.
Plpg: SABS TIHSANS 791 Heavy duty - Class 34
{solid wall}
Use of PVC 1o be appioved by dopartmental
Engineer.
12
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4.1.5

4.1.8

Bewer

g.

departmental Englneer. Usa a manhole when finking
different pips material lypes.

Manhales: The use of pre-menufaciuied HDPE manholes is
advised near bulidings and etucturss of areas not
Iraficked by vehicies. Allernatively Use concrete
manholes i app d by depa tal Engl
Such conciele manholes musl be designed as water
retaiping struciures.

HOPE manholes: All material for HOPE manholes to
conform to HOPE: Type FE 100 SABS iSO
A42TSANS 4427 specificalions and all welding 1o
SABS U2SB/SANS 10269, SABS (ZEWSANS 10269,
5ADS 02TOISANG 10270, SABS 1655/5ANS1655 and
SABS 1671/SANS 1671. Manhole shafs to be
structured or solkd wall HOPE pipes with:
. 40 KN/m? fing stifness [for depihs oot
exceeding 1,5 mard,
» B0 kN/m’ @ing stiffness for deplhs exceeding
1,5mof,
alernatively manutaclured to same standard.
Enginaer fo ensute design  of manheles are
appraptiate for soll conditions. HOPE plpes lo be
elded lo manhoie, Marhale to be simllar to HDPE
sewit manholes [delal TYPE NO OT o4 ang
welding detalls as per inciudad detall (TYPE NO CT
2005T).
Conerete_manholes and intet strudines: Dasign as
water retalning struclures. Inlet pipes lo be provided
with puddla fiange (detal TYPE NG DT 12/) or ey
joint {detal TYPE NO OT 12/} to enswe watertight
fixing into walls or consiruct struciure with fexibte
watertignt inlets.

Sanitation syslems shall not il K . Usa y
fanks with low flush volumes where sewsr connecions are nal
wvalanle. § no atemative s avaliabie, pi atrines may be wiized in
{osv risk aress provided that the Implementation is appved by means
of a geolechnioal investigalon. The pit latrines must be conectly
constueted to praclude stoirm water gaining actess. Example:
Gonstrugt 2 0.5 m high sarh berm arsund the up slope slde of the pit
Jatrine of placa foor skab 00 mm proud of natural ground level with
the door facing down elope. The pit tatine should be placed as (a7
away as possicie from any pemanent slructures. Annual relocalion of
pit latrines is advised. Obviously other matters such as potiution of
watar shoultl be considered e.g. where I ire relles
on & borehole for #s water supply. The utiizalion of PVC or HDPE
fwiding lanks with chemical digestion for pit latrines should be
invesligatad. Deslgn and material selection for such tanks to be in
accordance with setavant matedal specifications and approved by the
departmental Englnesr.

Subsurface pipa materials shoutd be a5 follow:
- HDFE: Within 16 @ of bullding.

fipg. HDPE. Type FE 100, PN 10 pipes lo
12

Al connenilons to marholes shafl be fexibleand watertghl.

Ali sewerage pipes and fitinga must be watertight ANl 1ofd drafnage
and sanitmy sewer ppes should be tested for leatage using the
standard SABS waler test on instaliation. Weided HOPE plpe systams
fo be pessure tesied to relevant plpe pressue class and
manufacturer's spaciication. The wekding en of purpose made end-
cap sections with feed and blesd valves as weall @8 | pressuse gauge |
cah ba used for this purpese to test welded pipe sadtions betercen
manholes, priof towelding on of manholes.

Al sevaers and siudufes to be tested to zero percent leakage for
waler {ests.

fwold yslng fedding and cleaning eyes and rather use small HOPE
manholes {muli directonal collecting pats) Ihal are pre-manufactured
small siza 300, 560 and 700 mm diamater) manhales with factery Ted
HOPE benching. Plping from the manhaie to surface leve! shall consist
of HOPE pipes and long radius bends wilh electo fusionfbutt wekisd
connections. Al HOPE material to be Type PE 100 a8 per S5ABS 150
4427(SANS 4427 and all welding to conform to SABS 026B/SANS
10268, SABS 0269/SANS 10269, SAHE 1200/SANS 1269, SABS
DITUISANS 10270, SABS 1655/SANS 1655 and SABS 167 SANS
1574, Manhola shaflts fo be siuchured or eolid wall HOPE pipes wilh
8,0 WMATF ring stifmess or attemativaly manufachured to szmo
standard,

The planting of trees of genesat gardening within 5 melers of sewol
lies should be avoided.

Buimeming pools

a

Backwash and ether water from swimmting paa's, shall be, discharged
via HDPE {HOPE: Type PE 100, FN 10 28 per SABS 180 M27ISANS
4427) piping Tnle cither the storm water or drainaga systems &s
required by Ihs locat authority. Discharge points shall not fo be cleaer
(han 20 meter from Lhe pool o any ather structure.

The area surreunding ke swimming pacl shall be lotally impervicus
{concrete paving) for a distance of at least 5 melers with provisien of a
drainage canal o callect splashed water.

The peol shall nol have an automatic water 1eplenishmient system.

A Dofomite Risk Speclafist should advise on the placing of the peol
(not closer than 40 meters fram buildings).

Electricity and Communlcation

a.

The sleeve and draw box sysiems for electrical and cammunlcation
cables shall alsp be water tight, flexible and construsted to avold water
entering the system. HDPE piping and smalt diameter manholes as
desoribed for seivers above are ideally suited for this purpose. Design
and matefial selection to be aimllar as far sever reticutation described
ahove.

Trenching, backfiting and compaclion of trenches to be simitar as for
wel services.
14
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c The use of non-cohesive, single size, giaded sand ar crugher sand for

bedding, suround blanksts and backfifling of renches is not permilled.
Constnuction detalis are to be similar (o water and sewer ploes.

Waler

a. The plping used In bulk supply, fng malns and secondary teticulation

should be Naxibie. Joints shovid be minimal In aumber and ol ke
fexible, sell anchoring type, Le. nat reflant on lhnust blocks of frictlon
for their anchorage.

b Subsurface plps materials shauld be ane or more of the [allowing:
Pipes of 756 mm and farger diameter:

*  Prefotred ph : HOPE

Pipg: HOPE: Type PE 100, PN 125 (or highar pressure
class f required) 1o SABS IS0 4427/SANS 4427,

Supply lenaths, Supply pipe in 12 m {minimurm) lengths.
Joints:  Buttowelded joints {SABS O264/SANS 10268 —
Pag 1) In generat o efectro-fusion velding (SABS
0Z8U/SANS 10268 — Pat 2) whero bultwelding I3
imposaitie.

Fitings: Manufaciuted fram HDPE: Type PE 100, P
425 (or highar, as may be required) lo SARS 15U
ANZTISANS 4427,

Welding: All welding to ralevant SABRS 126/EANS 10268,
SABS (269/SANS 10269, SABS CR7U/SANS 10270,
SABS 1655/SANS 1655 and SABS 1671/SANS 1673
codes. Al dnlemnal burs {welding beads} shall be
removed. Where it Is imposaible, Tendarers shall slate so
In thelt Tenders and shalt in this Instance slale the
maximun intemal bum haight for each diameter of ppe
net debured, Purpose made Industial equipment, as
propesed and  approved by tha vaross plpe
mantfaciurers are to be used for 1his ptipose. De-buming
is to be executed from an upsiveam diracion, Each
removed bead musl b8 nembered with the comesponding
joint number and kepl for the Engineer's inspaction. The
Tender shall aflow for camera nspection of de-burred
Jolnts.

. Alermative; High Impact PVC pipes (SABS 966/SANS
968, olass 12) wilh viclaulle jolnts only if approved by
departmantal Enginear.

* Exceptional _clreymstances and__in  above around
rstatiations Steel pipes wilh sutable intemal and extermat
coneslon  protectton  and  fexible, sellanchoring
connections. Ressons for use to be approved by
departmastsl Englnear.

- Pipes having a diameter of less than 78mm:

. Preterred pipe tyoe: HOPE
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& All canaections bebwean flexitte and #gld pipes shall be provided vith
flexible, self- ing Joints. Such fons must b in fi
strusclures or above ground fevel.

d. Mo water pipes shall be placed under floor slabs. It unavoidabla,
provide sevies ducts, which are waterlight and can be Inapecied,
above of bielow floor stab.

e The use of sudace mounted GMS water pipes on extemal walls and

fiam Ihe rool downwatd 76 preferied for all building water reliculation.
The chasing of water piping into walis ehould be iept o & minimurm.
The placing, protestion and support of sgposed pipes are 1o Ha
designed to ensure senvicealdily during fres.

i The selecilon of piping material shall take cognisance of corosion
{bott: edernal and inlemat). Preferably use welded HOPE or
alternatively PVC with victaulio joints Hl approved by depaitmsntat

Engineer.
Drainage
a The callection of sewer and waste pipes from mulliple adjaining toltets

or washbasing should be extemaliy surface mounted. These pipes
chould feed into a single down pipe draiaing into the subsudace
sysiems.

b Areas of high concentrations of sewer outlats on bulidings shoud be
surfaced wilh tencrete or paving bricks lo avold later cavering of
services with soff or vegetation growih and to enswie thal blockages

are detacted early.

c. A sewer pipes and Biings shail be provided with flexible, watertight
jolnts.

d No pewer of waste pipes ghall be placed under floor slabs. If

unavoldable provide above of belmw Roor slab level sorvice ducts
which are watertight and can b inspecled,

e Pipes Brough walis ehall ba steeved to permit telalive movemenl up lo
25 min. Sedt anmulus with water Uight, compressiple and rodent
reststant materiai

1 WG pana shall be provided with a flexitie connection at the unction
wilh the outlel pipe.

Slorm watatfialnwater drainage

a Downpipes, if provided, shafl dischamgs inte concrele fined dralnage
chanaels, which discharge the water al least Sm away rom ‘buildings.
Dischame area shall have a slope of 1:20 rinimum ta 2 point 15
melers avway lrom the bulding

b. V-shaped concrele canals should be used lo foute afi storm waler
{awards and from bulidings to an area witele naturat surfacs dralrage
wili allow free dralnage away from slrctures. These canals should be
placed at least S m away from structures.

c. Canatuct & 2m wide Impervious apron slab aresnd the bullding vhere
7
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Pips: HOPE: Type PE 100, FN 16 (or higher pressure
cass if requited) 1o SABS (S0 4427/SANS 4427,
Supg_lenaths: Supply pips B 100 m (minimum)
lengths.

Jolnts;  Butt-wekded folnts (SABS Q262/SANS 10260 -
Pan 1) in gzneral or eleckoluslon welding (3A85
0268/SANS 10268 - Pari 2) where buti-welding is
impossible. o compression filings are aliowed excepl
it In waledight manholes. The use of undetgiound
joints are allowed only wilh approval of the
depamental Englneer.  The use of unjolnted pipes
betwesh Inspeciion shambers s mandalory.

Weldlng: Al welding to relevant SADS 026/SANS
107268, SABS (289/SANS 10259, SABS 02TD/SANS
10270, SAAS IGGE/SAMNS 1855 and SARS
167 HSANSAET1 codes.

) Piging from main retieulation to e building shall be un clnted HDPE:
Type PE 100, PN 16 {or higher class {f required) plpea to SABS 185G
A42TISANG 3427,

d Undzrground valves are Lo be placed in waterlight concretz of HOPE
are tobe ed to same standard
as sewar manholes described abave. Conciste manholes for valves

are fo be designed as water retalalng structures,

e téo high-pressure compresslan conneclions dre fo be allowed bealory
ground level Ali such conneclions are to he placed in watertight
manholes.

A Shut-off valves and water metols shiall be supphied at maln supply with
petmanently fixed pressure gauge on the buitding side of the main
shut-off valve {for regular systems testing).

g Allsite services ta be tested la zero per cent leakage.

a Roathways, wivch have a gradient of less than 1:80, shall be
surfaced/sealed.

b. The velgeity of the 1 In 20 year sterm wealer, fiowing along un-surfaced
roatways shatl nol exceed 1,5 mis.

o Ensurs thal sufaced roadways and pardng areas are in fact paced
belaw site levet 50 a5 to faciiitate drainage.

Flumbing

3 Unjginted Mexicle HOPE (HDPE: Type PE 100, PN 16, or higher
pressure class if required, to SABS IS0 427IGANS 4421.) water
piping from the mzin supgly fo 100 mm above natural giound leved far
eniry inta the buldings, Place 1,0x 1,0 m concrete sfab at entry polnat
i area is nat paved

b Piges through walls, at entry polnts to buldings, stall be sleeved to
permil refalive movement up o 25 mm. Seal annulus with water tight,
comprassible and rodent resistant materal.
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guttering is not provided.

d The giound immadistely againsl bulidings shall ba shaped to Rl In
axcess of 75 mm over the fiest 1,6 m beyond the perimater of the
Duiidings, fom whete it vill diain fresly away fom the struclutes.
Concrete apron stabs or brick paving shall kiave a minimum of 1.20 fali

away from huidings.

e Dralnege canals baversing walkways shall not be plped under
walkways. Use impervious canals and grids.

i Brick and precast concrele courlyard walls etc. must be su designed
as to pravide drainage ports at grund lovel to perni the passage of
water.

Basting

a. Experlence an dolomite indicales that blasting may lead ta severe

dlsturbance of the metastable dolomite environment, ghing rise 1o
sinkhols fermation.  Gonsequenlly, it blasting Is necessary it is
egsential thel appropriately experenced blaslers be approached lo
delermine e particular methed and specification for blasting,
regarded 23 appiopriate in the context af the geolngleal conditions.

b PPV to be tecorded for each Wasting eequance
Berehales for graund waler abstraction

a Carelui consideration, as a conlrol on dewatering, to be given before
parmission i grasted lo sink bareholes for waler abstraction. | the
waler tabfe is above bedrack, @ blankel ban on exploftalion of the

ground water shouki be imposed, Apgoval should ba subject 1o an

lyalion of the impli by an 7 gecloglst sped )
In dotomilic relaled matlers.
b Where data is avallable conceming existing boreheles, for waler

abstraction wilhin 50 meters of the she, camment ehould be made
conceming this data in the geotachnical regort and on the site plan.

Foundations

ER Fs fons need lo be inspecied to riain If sudicial
soil problems such 8s colapsibie soil materfals and geatechnical
condiffans such as shaliow rock otteraps, sharmp sofl strata changes,
ralen stiuciures sic. are present A dolomite speclalist should conduct
this Inspecllon. .
b Ensure haciliing atound stiuctures ata properly backtllad wilh
sullable materal that will have a density after compaciion of nat less
than Ihe ir-sits 56l {no buiding rubble of course aggregate exceeding
&3 mm In diameter shall be aliowed), Compact lo a misimum of 93 %

Mod AASHTO density.
o Termite palsaning shall be introduced around all sluctures
d. Sub structure design ehall be appropriale in lerms of the surficial sl

candiilon and the dotomite stability condilons.




4.2

Water /s a tiggedng mechanism, In the majorily of cases, of distress in
dolermifeAlinestona areas, H Is thorefore Imparative that he concentrated frngress of
water {nto the grownd ba avoldad at all Umas, including the constructon panod.

Medium Risk Ateas

The risk of sinkhole 2nd deline formation is adjudged to be such that shingenl water
precautionary measures, which are intended to prevent the concentralad ingress of wraler
fnlo1ha ground, are required to permit fne construction of the Infrastructure.

421 The precagtionary measues a5 datelled aboye for Low Risk areas shail
appiy_as well as mts thereaf and f fisted
beloa.

Discourage the constructon of any ponds, water features and
swimming peols. {Departmental approval requlted)

b. Ali wrater rataining sirucluses are lo have foundations on 250 mm thick
soltrele faR (1:8 mix) exendsd 300 mm beyond the struclure.
Inroduce backwater stops and Intemal water stops o ali expansion
and construction joints (not only those below vater lavel}

-3 itaticn systems shall aot incorp kaways o pit laltings, Use
viatertigt conservancy fanis whete sewer connections are nrot
avallable. .

d. Backerash and oier water from swimming pouls, shall only bo
discharged Into efther an impervious storm water or dralnage systems
5§ required by the local authority (HDPE plping or lined dischame
systems o be provided).

E Earth backfiing compaciion standards are to be obsarved and SABS
1200 requirements must ba Tully mst.

i Earfwuiks on pipes;  SABS 1200 LB Bedding and selected fil -
Clauze 21 is ded to allow the i te ozs, not ta
axceed 6 mm. Matoral shouid not be free drafning as descrived In s
particular clause. The compacied bedding and fitt matedal shall be
less permeable than ihe -5t sot.

2 Spacial attantion Iz to be given lo dralnage of all areas vith gmadients
less than 1:80. Absolulely no ponding of water on sde shall be
aliowed.

h. No piped Storm water systems are dllowed walhin 15 meters of
bubdings or under any staucture. Open culvers with grating covers
should be used o raverse any trafficked area Tin or araund buidings.

i Slorm water canals shoukd have @ 250 micron HOPE fning and
canfiauous ight slee! mesh reinforcement ovar sealed key construction
anhd expansion joints hat preciude any vertical movement

i The placing of small diamater storm water gulieys paratlel te buldings
|s pat allowed. Usa 1.2m wida Vshaped concfete dmins where
drainage parallel and close to bulldings s required. Jolnts Detween
structures and canals 1o be soaled as in lhe case of cansl expansion
Jobnts.,
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high-risk areas or whese senvicss lraverse high-risk areas. All material
for HOPE plpes, structures and Fitings must be in accordarice vith
SABS IS0 4427ISAMS 4427 for typa PE 100 and 2l welding and
manufacturing to be In accardance with SABS 0268/SANS 10768,
SABS OZ6GIGANS 10269, SAHS C2TQ/SANS 10270, EAGS
1655/SANS 1855 and SABS 187 1/5ANS 1671 codes.

b In y i areas water reti may be placed above
graund or 2l services may be placed In duds of slecves where within
fikeen metes of a buiding. Sleeves to ba pravided with Inspection
chambers 2t boih ends and must comply with the requirements of 2
gawer syslem for high risi areas. Al sleeve systems must ba
constructed lo designed slopes thal pemmii drafmage (o predetermined
Inspecion manholes.

G. Abiutton faciiies should net be inciuded In the principal bulldings or
fnfrasliucture. These fadliies should be Isclaled | such & manner a8
1o avald damiage to other pans of the development in the event of
service fallire and sinkhole/done formation.

[ Use aprons of iasge (5.0 m min widih} Impervious paved areas around
shugtures o enkance drminage. Il rapid dralnage [slopss 1115 and
sleepar} away fiom structures [s possible apron stabs may be reduced
to 3,0 mwidih.

e atg & s areas with imp material
{clayey soil andior HDPE sheeting}, concrels or paving bricks need to
ba inlroduged if such areas coud imfluence (he structural integely of

buligings,

i Conlauring of site to achleve o fall of least 1:40 in genaral and to 1113
away fiom structures within a distance of Bm of & structure are
required.

432 Prapused remedial and General Precautionary Measures for Conslderalfon on

High Risk Sites.

a in areas of very poor Slabiity with histerical evidence of ground
movement, especlaliy In giound waler comparmenis undergoing
daveatering, meniter points shall be Instelied on buildings and at
strategic locations on lhe propery, eg. an towers, plinths, manholes,
e, Accurdle levels of these points should be gathered and kept as
basellne data (e g. three cycles of dafa), At any stags when concems
arise With tespect lo the slabily of (he site or porfions thereof new
fevels can be taken [for compaalive purposes permiting the
idantification of problem areas.

b. In ateas of shatiow dolomile bedrock the Righly susczptible nature of
the subsurtace profie te ercsion necessitates the consideratian of
ysing a malress of enhanced eath This matmess has the dual
purpese  of Impreving founding  conditions {negating diferential
Movement) and redudng Ihe permeabiity of the subsurface profile.
This methed involves the remaval and replacement of incompetent,
protiematis s6i beneath and for 3m beyond the pariphery af buildings.
Tre specfication for the rarh matiressisoll raft will be dependant on
bedrack depth and the nature of the local solt matesials.

G. In hightisk areas use shouid prefersbly be made of the fallowing
struciure types:
21
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6.1

Kk Al roadways, which e as slerm waler collectars, shall be surfaced.
I Al brick paving shall incorporate a 250 micran HOPE lining.

. Al courtyards or nairow {< 4 M) spaces behveen structures ale to be
paved with brlck paving or concrele apfon slabs and 2.5 metre wide
paving shall be Intreduced areund 2l stuctures with no gutters,

o Al slorm water fom doym pipes shal dischargs into conceele fined
channels which In turm will dischangs the water et least 10 meltes away
from struclures anto areas [hat permit fee surfacs drainage away from

sluciures.

o, Where necessary, Use eatth berms i enhance site dralnage.

i All concentrated stoqm water antaring B site shall be diverted awvay
fram any stuchue ar developed area by mezns of concrets tinad
channels,

q The use of weided HDPE piping systems for wates, sewer and storm
yaler is reauked as e matedal s more telerent of movement The
shove ground macnting of a GMS water rellculation on sleel pedestals
Is preferred. Alternative matarials only o be used if approved by
departmental Enginesr. All material for HOPE pipes, stcures and
filtngs mus! ba tn aceordance vith SABS 1SQ 4427ISANS 4427 far
type PE 100 and all wekiing and manufactuiing lo be t accordance
vith SABS 0268/ SANS 10208, SASS (PSUSANS 10208, SARS
COTOSANS 10270, SABS {65FSANS 1855 and SABS 1671/SANS
1671 codes. All jolnts 1o be walded, unless joint Is Instatled for futurs
digmanting. Such joints are fobe inslalled In water relaining structures
that can be inspected.

T Na greundwaler abstractlon will ba allgved.

5 The responsible reglonal menager sould have a syslem whereby
fallow up tests for leakages of wel senvices are canied ot and the
rasults monitored.

t “Tne need for reinforged foundation design, bulkding articulation and
special foundation earth works (ie extended excavalion and
compacled backiillng, soll rafa e} shotld he (nvastpated and
reported an in the context of the sfte geotechmicat reparl

High Risk Areas

The tlsk of sihkheie and doline famalion Is sdudged o be such that precautionary
measwes, In addition te those pefaining Lo the Hon of d Ingress of water
Inla the ground are required to permil the construction of the inftastnuctuse.

434 The vter precautionary neaguses listed ghova tor Lows and Mad(um Rlsk

preas as well as addifonal measures and smendmonts outitved befovd
arp applicahle {n High Risk preas. These measures ame alse appicable
‘where developmient on high fisk aress is unavakiatle eg. vhere the addijons
are made te existing infrastruclure in a wigh risk area of where an entire site B
regarded as a high risk area.

a. Use only HOPE piping for water (Class PN 12,5 and higher), sewer
(Class P 10 minkmum) 2nd storm water (8 Rm* ring alfiness) in
2

- Light 7efi (e.g. walfe refl) faundations.
F i or lig designed sup (PWD
approved prefabricaled bulding system).

d. Fencing of high-isk ateas where sinkholes or dofiaps have alieady
ossured. Personnel should not be allowed to traveise such areas.

Q. Ho gardens are to be created within a distanda of 5 m of any stiuciuie
or service.

A Waler baaring services should be inspacied at least tice per year

preferatily before and towards the end of ihe rainy season.

APPROPRIATE ENGINEERING DESIGN DETAILS AND CONDITIONS OF CONTRAGE

APPROPRIATE ENGINEERING DESIGN DETAILS AL RIS P sl s

FOR WORK QN DOLOMITIC EAND

Typieal, minimum standard, delalls for engineering desigas are inciuded |n Appendix b and
relevant Patticular Specifications are given in Appendix 6. Thess details and specifications
are ta be extendedimproved (o suit the site-speclic canditlons. Al drawings and
specihicalians used, shall be the responsibiiy ol the appointed project Engineer. Typical

tion to ba diobserved dutng sie Investigatlons of engineerlng services on
dolomitic land s outhned in Appendix 4

The latest revislon of the Special Conditions of Contract {as sued by Lhe Department of
Publlc Works} forming the Annexurs lo the General Condifions of Contract for use in
connedion with Worka of Civit Enginaedng Construcllon — Latest edttion {avalfable from
SAICE) and In particular clauses feferring to work in the delomitic envirenment should be
discussed vith the departmerdat Engineer. Particular attention s lo be given te Special
Rlak Inswzangs, pardeulatly I the work involves excavation, demoliticn, blagting and/ar
sinkhole retated repalrs.

The deslgn Englnesr must speclly, in detail, all precautionary and safety measures to b
taken Tn the event afwark related to sinkhale and dofine repairs.

DESIGN _AND TENDER DOCUMENT _STANDARDS FOR UPGRADING OF

INFRASTRUCTURE ON DOLOMITIC LAND [Revision 5 of 21 August 2003}
Gongral

The designs shall be based on the documents listed in Tabie 2 hereunder,

The Desin Criterfa for Dolomife areas: PW2d4 June 2004
Appropriate Davelopment of infrastructure N
on Dolomite: Guidelines for Consuftants

Civil Englneeting Manuak PW 347 May 2004
Standard spedilication for domestic and § PW345 dated Kay 2004
fire water storage and [ire water supply for

puslic buligings
Guidehines for he desigh of smali | To beissued in future
sewerage treatment works for isolated

BOPW developments
Guidalines for design of chil services for | PW342 March 2004
nev generation prisons
Human nl Pianning and Design | GSIR Aptii 2690

{THIS HOCUMENT




6.2

a3

{Red Buck)
Watler Supply and Drainage for Buldings | SANS 10252-1, SANS 10252-2

{Pad 1 and Part 2)
Code of Pradice for Community | SANS 10090

Proteciion agatnst Fire
The Application of the Nalonal Buiking | SANS 10400

Requlations

Specificalions of Materiale and Methods | PW 371 1593
to be used

Marual

All documents referenced in Section F, [ PW 347 May 2004
parsgtaph F.2 of Civit Englheering

Table 2: List of dacumaonts for degign of englneering services in dolomitic aress,

Siatua of Decumonls

621

822

Shoukl Ihere be any conflict belween the reguliements of the various
documents, they shall have preference i the arder as fisted.

The Consultants attentlon is specifically drawn 10 the fact that hisfher
pragtice will accepl full respenstbiiity for lhe design, detallis), spacifications
and drawings. The Department’s input Is given to ensure basic compliance
with minimum statutarny-, - and legialative reguir s, with lhe
specific alm of achleving besl practice ilsfep i in junci
with the Consullant's experlise.

Peoject Standerds

631

6.32

633

General

New infrastructure shall be located as far as possible an Lha lowest risk
dotomikic soil.

The Project Requiremsnts below have preference @bove all the Hsted
documents.

Tha presciiptions of the local fire fighting authosily shall prevail,

The basic design standards of the Depatiment ara as follows (in addien ta
the requirements of the documents listed In ltem B.1).

Watar Supply

6321 Replace &ii vaterings with:
HDPE - Type PE 100, Class PN 16 lor 63 mm diameler and
smalier,
HDPE - Type PE 100, Class PN 12,5 for 75 man diameter
and larger.
{If the design requires pressures in exXtess of the abaove,
such class sha!l be specified)

6322 HOPE pips malenial is to be in accordance la SABS IS0
A427ISANS 4427,

6323 Al water pipes, of 160 mm diameter and smaller, traversing
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63215 Fires Fightlng Design shail be n accordance with the National
Bullding Regulations, SARS CADDMSANST0400 and as
requirad by the approptaie Metropaiilan Councll and shall be
officially approved by the local fire fighting authority.

63216 Fire nydtants are lo be above ground, tamper pracf, right
angled and In accardance vilh SABS 1128 and the local fire
fighling authority's requirements.

63217 Damestic and fire water requirements shall ba caloulated in
accordanca with the "Standard spe¢ification for domestic and
fice watar storage and fire water supply for public bulldings
FW345 dated May 2004' Obtain latest varsion of liese
guidelines from ke depanmental Enginaer.

6.3.2.18 The mintmum distance of malns from bulidings, ts as foilows:

a |High and medium gk delomite | 15m
arsus

Low risk delomile areas | 5m ]

63219 Minimum cover ta water pipes

a_| Average 0.75 m |
Quitslda braffic areas 0,60 m (miw
In iraffic areas 3.0 m (min}

d to be fully ied for

£.3.2.20 Al builgings are
design.

6.3.221 Mo ditect conneclions shall be allowed on primary mains,
unless appraved by the Departinent.

§3.222 Alf valves, meters, fire hydranls, pressue reducing valvas,
manholes and Junction boxes shall be clearly marked wilh
numbers to be suppled by lhe project manager. Marking
shali be by numbering cast Into the concrete on top of
slruclures,  Maring symbols and numbers are o be
appiaved by the Department,

Sewerage Design

6.3.3.1 Replace ali sewers with Type PE 100, PN 10 HOPE pipes to
SABS 15U 4427/ISANS 4427,

63.32 All manhales ko be waletight heavy duly welded HOPE
{Type PE 100} with minimum ring elifness B KM/ 2nd with
sewer pipes welded ta the manhales. Where approved by the
Department, tast In-situ valertight dolomite aggregate
reinforcad conorete manholes with HDPE puddle-flanges
walded o lhe HOPE pipes may be used. {See detalis TYPE
OT 14-14V. TYPE DT 12W, TYPE OT 04/D, and TYPE OT
0D)

6323 HOPE plpes me lo be jolned by buitweiding unless
othanvise approved by the Depariment. Elecitofusion
walding will only be allawed in special cicumstances.
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B8.3.24

63.25

6325

g6aza7

6.32.8

6329

63216

6.3.2.11

5.3.2.12

§.3.213

6.3.214

6334

6335

B8.336

6327

6.3.3.8

6339

63310

6331

633142

6.3.3.13

63314

6.3.3.18

63.3.16
63337

8.3.3.18

63319

High Risk Dolomfte Zones, must be placed in welded HORE
sleeve pipes hat ferminale in HOPE manholes. Sleeve
pipes shall be HOPE Typa PE 100 Class PN 10.

Af manholes snd vaive chambets lo be watertight heavy
duty welded HDPE (material type PE 100) with minimum ring
slifiness B kdm® or cast Insitv waterlight teinforced
conciete manholes (F approved by deparlmental Engineer)
with HDPE puddle Ranges welded ta the HOPE pipes. {Sae
delaits TYPE OT 14-14W, TYPE DT 12W, TYPE DT 04/,
TYPE DT 09/D.

Ali HDPE pipes to be butt-awelded (SABS Q26H/SANS 10268
_ Part 1) uniess speciically olherwise appraved by the
Daparlment. Elecirofusion welding (SABS (268/SANS 10258
— Part2) witt only be allowed in spacial dreumstances.

Primary and sacondnry water loops shall be dlosed as far as
leasible oxcept where othervise approved by lhe
Deparment.

Design water menftoring systam with bulk supply flow melers
and flow meters at each acondary branch. Logging shall be
{acilitated by means of a porabie legger for ali autamalic
wealer meters to ba supplied undar he Contraci(s).

The layout of secondary malas 1s ke be in ageardance walh
The Soulr African Standard Gode of Pracice: Tha
tanagement of Polatile Water in Distribution Systams SABS
0306/ SANS 10306,

Old malns that ara la be sbandoned must be removed and
the francties backiited and compacted 1o permeability of less
than the insiy soll. Whers okl malns are undes eurfaclng
and whore removal woilld be unecanomical, pipes are lo be
grouted uslng a suttebly designad soll-coment {12:1) mixture.

Water pipes, where peimitted nbove ground shall be of hot
dipped heavy-duty galvanized stesl plpes o SABS EN
H240{SANS 32 Screw lfweads shall be cul as far as
possible prior to galvanizing. Mo welding will be permilied
after galvankzing. All serew threads, pipe ends and joints
shall be treated with a mastic compaund In accomancs with

rs apecificati on pletion of ihe

the
instaltation.
Al vatves on water mains ta be cFucksze cloging.

Valves shail be flanged resliienl seal gate valves and fitted 1o
flange adeplors. They ate also {o be Toused in waterighl
manholes,

Standard water meters shall be Instsied st each house,
building, kecildy elc.

Plpslines are lo be designed lo ensure zetg percent leakage
2nd shall be hydraulically tested to @ pressure of between
160 and 1.75 Himes Me maximum designed working
pressure for & minimUm period of hvee hours,
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Where posaible, all pump stationa and seplic tanks are ko be
elminated.

Designa are Lo ensure zero percent leakage and sewers stall
be walur pressure tesled al a pressure of bebveen 100 and
150 kPa for 3 minfmum period of bwo hours. Testing to be a5
othervise specifed In Clause 7 of SASS 1200/8ANS 1200
LE. HDPE pipas ta be pressute tested 1o samp stariard as
HOPE vater plpes.

Al existing buildings are assumed lo be fully occupied for
hydraullc design.

Provide special measwring manholes suitable for instaliation
of porable sewage fow meters wiers sewage enlors
municlpal arees of feeds Into tocal sewage treatment works.
{Ventur type is praferred for avarage Tlows in excass of
approximately 10 4s.)

Sewersga flows shall be caloulated In accordance with lhe
*Guitelines for the design of small sewerage freatmem works
lor ismlated DFW developments’. This documenl will be
jeleased in future. Oblaln Iatest version of these gquidelines
from the deparmenta! Engineer.

Where contows permfl, Ihe minimum geadient for any sever
shall be such that a minimum velocity of 0,7 s [5 oblained at
peakdesian fow

In flatter 1errin, the sevaer gradient may be feduced o obtain
a minimum velacity of 0,7 m/s gt kil bare flow.

Maximum spacing betveen manheles.......oreoeee . 8G M

Cover to plpes

a | Average 0.75m
[b 1 Qulside lraffic arags 9,80m {min)
L&_{ Inside ¥raffic aress 1.0'm {min

Kinimum sewer diametet {(nominal diameter)..... ... 160 mm
Finimum dlametar for sewer house canhections

{nomingl diBMELEr} ... 80 mm
Minimum diameler for pump station rising main

{rominai diameter] e 110 0T
Minimtm pump fow velodly In ising MaINs... .. ... 0,70vs
Waximum pump ficw velaclly In fising malns............. 2.5Mmfs

Sewage pump stalions shall be equipped with diy well
sewage pumps, a “Muncher and a diese! electric emargency
standby generalor and an alanm system as approved by the
Department,

Storm water infliation I8 SEWEMS. ..o v oo 3 ES
26




6.34

B.4.3

645

Stapm yater Design

g4 When exisling conerete plpes are 1o be sleaved internally,
HOPE Type PE 100, class PM10 SABS 150 A47TISANS.
A427 pipes should be usad

6.3.4.2 Replace alt other cencrele storm water plpes with either

HOPE (Typo PE 100) solid {class PN10) of struciured wall
(8 kNIm?) pipes up to 900 mm dizmeter of suitable, protacled
apen channels where agproved by the Depattment

£343 Provide items to fepakr of replace storm waler pipes farger
than 8810 mm with HOPE or concrete spiget and seckel pipas.
with rubber rngs.  Include bolh types In Schedule of
GQuanlilles fn 30:70 ralio.

6.3.4.4 Exjating concrete pipes with nubber rings targer lhan 900 mm
diamater that have 93gged are to be replaced with HDPE or
opan channels as approved by the Department.

6345 It Is cribeally imponiant thet open areas be reshaped and
atean of ponding ba identifled to ensure pesilive storm water
dralnage.

5348 Jalnt seals in conciete channats, box culverts and manhales

tod Hight with polysulghi

are to be cleaned and
o manukaclurers sgeclfications,

6347 Gable ducis ehall be provided In accordance with user
requirements. Draw boxes and sleeves shall be similary
walertight constiucted and tested as for saviers,

53.4.8 O abandoned vl enginesring sewices and sleeves
withaul cables are le ba removed or grouted with stitably
deslgned sall-cement {12:1) midure to pravent e ingress of
walar.

6249 Al HOPE pipes ehall be buft-welded uniess olhenvisy
approved by the Depattmont. Elactofusfon welding vall only
be allowed in special clrcumstances.

6.3.4.10 Storm water manholes and [unction boxas shall bz of welded
HOPE {Type PE 190} with ring stifiess BkN/M. Whefe
appioved by lhe Department, vezlerignt  castdn-siv
roinforeed concrete manholes wilh HOPE puddis fianges
welded to the HDPE plpes may be used. Storm water
manhelos and juncllen boxes are to be sealed and tested lor
0% leaksne. See also item 8.9,

6.3.4.11 Where pipe diractions change uader {rafficked areas, a
Junctlen box is to be used. Il ff occum qutslde tafficked
areas, manholes ars to be used.

63412 Open channels [ residentlal areas and near traffic Zanes
shall o propery coverediprotected as appioved by the

Departmenl.
6.34.93 The Rational Mathod s to be ussd for desfgn flood
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imanulacturersupplier shall maintain a quallty system that conforms to lhe
requirements of the SABS {30 9001:2000 / SANS 9001 o national
equivatant. Applicable standard for manuafacturs of pipe shall be SABS 150
A427ISANS 4427,

1t Is tho responsibliity of tha deslgn Ergineer lo ensure that all matertal
and manwfaciuring detalls of all pipes, fiings and shiuclures are
appropriately specified in terms of the relevant SABS (or equivalent)
spacifications In tha Tender documents and thal the Contractor supply and
install all materiel to o requiced SABS standards on ste.  Tendor
documentation must include or refer to all relsvant requirements,
cerificatlon or testing Ihat may be necessary for quality Insurance of rw
malarial supply, ing standards, eq it used in

of 25l 10 ensuro standards afe met. Refer to SABS |50 4407/SANS 4427,
SABS OZGBISANS 10268, SABS CZ6B/SANS 10269, SABS ODFM/SANG
10270, SABS 1655/SANS 1655, DABS 1671SANS 1671 and relpvant
specificafions. Tender decumentation rousl abov for fetevant qualty contral
iesling oither by means of an apprepriate clause {staling type of lest and
quanlity} o by inclusion {specific stipuiation of test requiremants) in the
price of e manufaciuredfinsiaiied tem.

Inspection

Tha design Engineer must ensure that pre<delivery tests are conducted at
lhe manufastuersiupplier's works.

Tendar documentation must stipuiate that Who Conitactor Will arrange with
tha supplier access o his works far the purpose of Inspecting sither duling
{he course of manufacturing or when complated and shall permit lhe design
Enginaer ali reasonablo aceess lo conduct such Inspections.

Coples of all test schedules and manufacturer's quality conlial records as
called for In ihe relevant SABS (ar simifar] specifications and Tender
specifications shall be submitied by the Gontraclor for examinallon by the
design Enginaer.

General product requiraments

The fnished product shall ba free from cracks, volds, forelgn Inciusions and
ather defects, which woukd impair the overal perormance. it shall ba stmooth
walled on Inside and oulside and shall conform lo the requliements
[characteristics) oullined helmsw.

Characteristics

Fraw matestal campesiion for pipes, fitings {o.g. stubs) and ather elements
{e.0. sheeling for benching) shail ba PE 100 pre-compaundad black.

5.4.51 Technical consideralions for rav materlal and finished product:

PhyskcaliChamleal Standard Vale Unit

180 1133 0.250.33 g/0min.

150 11583 1.9499-0880_| glom”

50 308 54-60 *c
IS0 314685 1 130135 *C

Crystafline Melting
Ranga
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635

calculations.

63414 Design minor aystems for 2 starm with recurrence lime of......
eeen 12 YRS

63415 Dasigr major systems for a stoim with recurrence fime of. ...
e 1125 yeams
6.3.4.16 Minimum pipe diameler {excluding guiter and similar
connedtons). N e mvrene nenes - 250
63417 Slopas of storm water pipes shall pieferably be steeper than.
S PO & .
83418 Cover to pipes:
a_| Averege 0.75m
b | QOuiskie faffic areas G {min
c_| Inside ¥aflic areas 1.0 m {mi
6.3.4.19 Friction coefficients:

2 | Colsbrook  Whiie  ficlion  caefficlent  (including
___| secondary loases]
Plaslic pipes
Cancrela plpes

[ k=15 mm

Manning fiction cosfliclent  {Inciuding secondary
losges

Plastic pipes
Concrete pl

] o012

Pipe work design at of near bulldings

Waler pipe work above ground ehall be of Hot Dipped Galvanized Heavy Duty
slee! to SABS EN 10240/5ANS 32 and be Mved above graund ageinst the
millding Manfald(s) shall be above ground wilh singla HOPE fesds from
below graurd, where appicable.

The sewer pipe work above ground shall be solld wall class 34 heavy-duty
VG 1o SABS T9USANS 791 fied againat lhe buliding. Manifeld(s) shaf
e above ground connecling with Kimberly Sackets lo betaw ground HOPE
pipas.

54 Regulrements for HDPE plping acd fitings

6.4.1

642

6452

8548

Soope

This material speciication outines ihe requirements for the manufacture of
PE-HD [High Density Polyathytene} Pipes & Fitings to be ulised.

Quality assUfance

It & the responsibifty of lhe P to establish Quality
Assurance by means of quatity conitel procedures, which shall ensure that
the producd wii meet the requirements of Ihis specification. The

2B
Viscogity Mumber 150 1628-3 [ 390 oms
Standard Value Unit
150 868 81 -
Elasllc Modulus 150 527 o800 MPa
Tenchs Yield strongih | 150 527/ 24 MPa
1SQ 635
Uttimale Tensfle 180 927 { 35 MPa
1SC 259
Ultimate Elengation 180927 f Ereleli] %
150 6269
Flexural Stress {3.8% IS0 178 19 MPa
Deftection
Therma) Stability (1T | 150 10837 >40 minutes
210°C
Catbon Black Conlent § ASTMD 1603/ | 225+ %
Lo 8364 025
Pipe charadierislics
Charactatlstics Applicable Stardard
Ouler Diameter 150 119221 (Grade B)
Min Walk Thickness 2t eny 150 119221 (Grade U) ~
jint 150 4065
Ovality 150 119221 {Giade M)

Welding tequirements

PE-HD pipas and fitings welders o he cerdified under the Themaplastics
Welding [nstitie of South Aliles [TWIESA}

Tite foltoxing slandards shafi apply:

GABS 026BISANS 10268 | Welding of thermoplastics - Welding
Part 1 processes - Healed tool welding
SARS (ZGBISANG 10268 | Welding of hermopiastics - Weiding
Patt 2 processes - Etectrofusion welding
GAHS 0Z68/SAMNS 10268 | Walding of thermopiastics - Welding
Part 3 racesses - Hof gas walding
GABE OZBBISANS 10268 | Weiding of thermoplastics - Welding
Par 4 pracesses - Hotgas extrusion welding
GARS OJBG/GANG 0268 | Welding of thesmoplastics - Welding
Part 10 o -\Weld defects
TABS 0269/SANS 10269 | Welding of Ihemoplastics - Testing &
approval of walders o
SABS 0270/SANS 10270 | Welding of fhermoplastics - Appraval of
welding procedures and welds
Welding of thermoplastics - Test mathods for
weldad fulnis
5485 1655I5ANS 1855 VWelding of Lhermoplasiics - Weding tods,
- filers and solvents
SABS 1671/SANS 1671 | Welding of Ihermoplastics -- Machines and
Part 1 equipment - Heated toot weiding

SABS melhad 1269

Welding of thermppiastics — Machines and

§ABS 1674/GANS 1671
Part2 equipment ~ Eledrofusion welding

a0




SABS 1671/BANS 1671 | Welding of tnermoplastics — Machines and

Pantd equipment — Hot-gas wending

BAGS 16TIISANS 1677 | Welding ofthermoplastics ~ Machines and

Part 4 equipment - Hot-gas extiusion welding
6.4.7 Raw malerial acceplanca lesis:

The materal used for the production of Ihe pipe and fittingj& oF structures shall
ba a high-density polyelhylene [PE-HD) PE 400. To ascertain the qually of
this protiuct 1he following tests shall be perforned.

- Densky

- Mel Flow index

- Catbon Black Content

- Thermat Stbility

64.8 Testing of pipes

Tesling as conlalned in the SABS 190 4427 /SANS 4427 apecilication shall
apply. Tests shall also e conducted ad-hos by a registered and authorised
{esting body as determined by the Department of Public Warks.

649 Documents ta be submitted by plipe manufacturer

Certificale of Registration ~ SABS (S0 $001:2000 SANS 9001 or Nallonal
Equivalent

Permit Cerliication — SABS |50 4427/SANS 4427 for PE 100

Quallty Conbal Plan (QCP shall Include Raw katenal and Produet Test

Cerifficales)
SABS or Nationat Equivalent Quallty Systems Aud Reports — Last 2 Audits

6.4.10 Pipe markiag

Alt PE-HD Dipes shall be indellbly marked at 1 mslers intervais with the
Toitowing detalls:

Referatice item Merk printod

Trade name ManulacturedSuppiler Name
SABS 150 4427ISANS 4427
e.g. 160
Grade 8

Wall thicknasa eg 1.7

hominal pressure eg PN 10

Matertal destgnation PE 100

Batgh no. Manufacluret/Supplier Trace abilly

Typcal example: * SUPFLIER-A SABS 150 4427 1608 X 7.7 FN 10 PE 100
BATCH NO, 123456

GENERAL CONTRACYE CONDITIONS, APPENDICES AND AMNEXURES

These shall be stlelly In accordanca with the Department of Public Warks rsquircments in
|atter, formnat and sequenco. This ako appiies to the Contract document cover and Index.
Sea Civil Englneering Manual, PW 347 dated May 2004 or revisian.
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812
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814

8.15

SPECIFICATIONS, GONSTRUCTION REQUIREMENTS AND_SCHEDULE GOF
QUANTITIES

The Genaral Conditions of Contract for I Engineering Construclion; Latest edditfon
shall be applicabie. Refer to latest copy of specielsiamendments.

Tendar and Schedute of Q 1 ahall be drawn up In accordance with
SABS 1200/SANS 1200 Speciflication excepl where amended by the Depatment.

Na dumping Is atlowed on Site other than al the deslgnated ané appraved fill aseas.
Dumping will only be alloszed for fling sinkhotes and dolines and may not ba detrimental
to the naturel storm waler drainage of the ares. Only soll, rock and clean mazonty and
cancrata ubbla may be dumpsd in the designated dump areas.

o horrow pits ate allowed on Sile.

No overhau is payable on any malerial whether on site oroff site.

Adi backfll for trenches, manholes elg, shall be composed of maleral which, after
compaction, will bo less permeable than the in-sity soil. This applies to plpe bedding,
Banket and suraund material ds well

Rate-anly ftems shall as far a8 possibla not be used Balance quantities cut to allow a
raasonable quantity of each item, which may ba requlred on Site.

A storm waler pipe work shall also be HOPE pipes except where uthenwise approved by
e Depattment. Provide therefore also items with quantities for HOPE etorm wiater pipes
up to the maximum avallzbie in the RSA, in addifon 1o concrete pipes wilh rubber rings
{or tha targer storm water plpes.

The inlets snd oullets of each manhale and junction box shatl be sealed, the simctules
then filed %o Lhe brim and water tight covered agafst evaparation, where after fey are
independently tested for zero leakoge overa minimum peried of 48 hours.

Mo eentingency sumsfiems are alowed.

Whera trench oxcavated matadal s utilized for bedding, sumound and backfil materials,
Ihe materials shall be compacted 10 at fesst 93 % Mod AASHTO or the density of the [n-
aity Soil, whichever Is higher. Whete imported maledals are used fof french bedding,
suround ar backiill materials, laborstony permeabilty and dengily tests shall be
canducied on both the ln-stlu trenct material and the Imported materials to ensure that
e bedding, d and backfil igly are Joss p ble than 1he in-silu 3ol after
placement and compaction o at least 83 % Mod AASHTO. Suitable bill items shalt b
provided in the Schedute of Quanlities for all Ihe abova work.

Bedding material shall conform lo SARS 4200/SANS 1200 LB sublect to the maximum
aggregate nol excasding 6mm and Ihe permeablitty to be lower than tha In-stu sail.
Tender specifications in terms of HOPE plpes, fittings and strudlures shafl nolude or refer
to 2l relevant specificalions as per fis document. Please specify ihe plps matedals,
supply Tangths, joining methods, removing of Internal welding bead (de-burring), camera
inspectians of Anished joinis as well as the specific pressure lesting requisements and
methads. The Tender must specifically state that the tender acceplance shafl be subject
to the submisslon {one submission onlyl and approval of the HDPE product
manufaciurers or suppllers t6 be used by Lhe Tenderar. Such submission may be
called for during evalvation of Tenders. ‘The Cepartment resetves the #ght to tejact a
Tendar if the proposed manufacturer or suppller of HDFE peodusts does nol meet Lhe
requiremants as stipulated in the relevant SABS {or similar) speciicationa.

The latest revision of the Occupational Healih and Safety Act ahall be applicable lo this
contract. Consultants to niote the reference to this At and the execution thereof as per
ihe standard forms of appointment, related to professional service providers, as issued
by the Deparlmant

Preliminary Bllls ol Quantities are attached 25 Appendi 11 of this decumant. These bilis
sarve as a guideling and must be verified and checked by consuitant for coisectiess and
appropriateness.
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PLATES

TYRiGAL SINKHOLE (50 M DEEP]

PLATE 1

EAKING STORM WATER CANAL

SINKHOLE AS RESULT oF L

PLATE 2
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PLATE 4: SINKHOLE AS RESULT OF STORM WATER INGRESS

PLATE 7: LARGE SINKHOLE AS RESULT OF DEWATERING

PLATE 6: SINKHOLE AS RESULT OF LEAKING WET SERVICE
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PLATE 8: BGILDING MOVERENT AS RESULT OF DOLIKE
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APPENDIX 1

SPECIAL DEVELOPMENT CONDITIONS OR SITE SPECIFIC COMMENTS
Commenls lo be lumished by gectechnical enginaer.
SPECIAL CLAUSES TO FORM PART OF CONDITIONS

The developer shall ensure that no barcew, Bil or surficial gofl distirhances oceur during the towmship
consliuctionfdevelopmant phase.

Storm water atterations due 1o development shall nat aegatively impact on cument natusal drainage of
Ihe prapesed propatty.

Mo site camp for conatruction purposes shall be allowed on Lhe property.

ipeclal conditlons s stated abova shall form part of the p consiructh
phase 15 Contract di faik
DEVELGPER DATE TEL FAX

APPENDIX 1

PRO FORMA GEOTECHNICAL INFORMATION SHEET FOR TOWNSHIP PROCLAMATION STAGE
CIRCULATION OR PROCUREMENT OF NEW SITES

The follawing format and relevent clauses are to be incorporated in the documentation ta e submitted
by any developer seaking approval for piocfamation of wishing to sell property to GOVERNMENT
DEPARTMENTS for Ihe purpose of erecting palicelcourl/oommunity of other stale fadiliies on dolomitic
land,

PROPOSED GEMERAL PLAN OF p name) FOR TOWNSHIP

ESTABLISHMENT

PROVIDE TITLE f REFERENCE NO / DATE ! AND AUTHCR OF GEOTECHNICAL REFORT FOR
TOWNSHIP PROCELAMATION OR SITE TO 8E 80LD:

STANDS ALLOCATED FOR THE DEPARTMENTS OF CORRECTIONAL SERVICES!
JIETICEROLICE/DEFENCE OR PUBLIC WCRKS FOR ERECTION OF FACILITIES

GEOTECHNIGAL GONDITIONS ONPROPOSED SITE

The lownship epplicant/seiler heraly certifies thal e hnical jogist has
cerlfied that the layout and land allocation complies with ihe recommendations set out In hlafher
gadtachnicat repert, whish was compiled in terms of cuttent enqlneering_geoloqlcal_pradica. {see
saction 3,1.2.3 of this document}

ALLOCATED STANDS
1 POLICE {stand na. ;)
ojontite siabifty sk zonation a3 porfiof 1%) of tolal efte; inherent Risk Glass 1. 3

...%6, inherent Risk Class 56,7 and &........%

Inheient Risk Class 2,3 and 4:...
o JUSTICE {stand ne; sze__
+ Dolomie stability Hsk Zonation ag pariion of lolal site: Inherent Risk Class 1. %,
Inherent Risk Clasa 2,3 and 4:.........%, [nhereni Risk Class 55,7 and 8. %
3. DEFENCE {stand no: } gize ]
clomile: stablfity risk zonation a3 porllon (%) of total sHe: wherent Risk Class 1. %,

4. CORRECTIGNAL SERVICES {stand no 1oize ]
olomite stability fsl zonation as portion {36) of totel she: Inherent Risk Class 1-........ b,
%

rherent Risk Class 2,3 and 4; %, Inherant Risk Class 5,6,7 and 8.........
5. PUBLIC WORKS (slandno_________ fsize
olomite stability tisk zonation as portian (361 of tolal site: Inherent Risk Class 1. %,

*  Referta Section 3 ltem 3.1.22

DRAWINGS ATTACHED
Township layout and site wilh dolomite sk Zonlng Indicated a5 well as posilion af boreheles and test
Pits.

DOCUMENT ATTACHED

Datali geotechinical repart compiled in terms of current pradlice.

)
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APPENDIX 2
SANIMUM REQUIREMENTS FOR A GEOTECHMICAL INVESTISATION ON A DOLORITIC STE

1. THE GEOTECHNICAL INVESTIGATION TO BE UNDERTAKEN SHALL WCORPORATE
AND REPORT ON THE:

- geophyslcal investigation

- boighole werk

- geoleglical invesligation

- geohydrological data

- Dolomits risk characterisation procedure

- surficial sofis mantling the sie 2nd comment on the Immediate envirans
- (olemite stabilty zonation

2 THE SITE SHALL BE DEMARCAYED INTO RISK ZONES ACCORDING TO CURRENT
FRACTICE.

3 OTHER FEATURES TO SE INCORPORATED AND COMMENTED ON WITH REGARD TO
SPECIAL SITE CONDITIONS ARE:

- Previous Investigatians

- O botrow pis

- Rehablilated afeas

- Dumpsies

- \Nater borehales

- Pemanent of temparary natural water drainage features Irversing the site

4 REFORT FORNAT
The geolschnloal repart shall be structured as follows:
41 Teims of ielerence
42 Exisling informalion
43 Genersl location snd description of sita
4.4 Procedures wsed in tha fnvesligation:

- Desksludies

- Gravity survey
{Mote: Only drilling wilt be required ff the footprint of building is fved).

- Drilting programme

- Traltioles
Tha visua! inspecion procedures used shall be referenced, i.e. Jennings et al
{1973).

- Laboratory Testing. The originat it reporis shall be incorporated In the report

45 Geology and geohydioiogy
46 Dolomite stabliity charactertsaton

- Desciibe and reference the melhadalogy used in the risk characlersation of
tha gite.
- Gurment praclice requires discussion of slabilty condtions In lerms of

Propasgd mathod for dolomltn land hazerd end risk assessment in South
AICE Journal Vol 2001 r 462 pages 27-36,, Bul etal.

[
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- Pravice the risk characierdsation of the site
- Outiine the motivation for e fsk characlerisation of each zone.

47 / Considerat
- Potential problematic solls af surfoce tevel
- Adlive solls
- Coliapsible s0ls

- Distirbed natural profiles (boreow, fitl)
4.8 Conduslons and recommendations

- Risk characterisation

- Indicate remedial Work

- Irdficate specificispecial she development criteria

- Recommendation contaming appopriata development of site.
- Precaulinnary measuies.

50 DATA CAPTURING IN REPORTS

The Department requlres slandardised data caphuring forms as fo ease evakialion of
i i tion. The lollowing on needs to ba provided in standardised latmak

- Sife layout: 1:500 scafe diawings shawing the axact pastions of

Test pita

Bareholes (old and sew)

Gravimetric sunvey

Specific sile features

Risk zohes

Piopoaed oplimum location of buildings
Berehales for water

Site contours {if availabls)

The faltowing informatien {where applicable) needs to be pravided on departimenlst
sail laboratory standardised formala:

. Characterisation of borehole data

. Percussion borehole diifling repart

. Test pit profilng report

. Foundzation indlcator report

+ Consolidation {estreport

. CBR reports

tote:  Consuitant lo contact deparimental sol laboratery to obtain standard forms for
the abave.
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APPENDIX 3

PRELIMINARY_SITE INVESTIGATION BY THE PRINCIPAL AGENT: DOLOMITE STABILITY

RELATED MATTERS

Repoits presented lo [ha Dapartment for lhe development of a &l (as per PRM 17} shoud on a
minimum have the follcwing information:

- Cadastral infozmation

- Sikcentours
- Sarvices
. Existing services that traverse the site
. Comprenensiva reporiing an condition and upgrading requires or shifting thereo!
- Rowds
* Tovmshlp raads {sutfesedigravel/non existing}
Water
" Huricipal connechion
Skze
Pressuie
Type
Exact lovation of cennection
- Storm water
N Natural deainago foatures
- Drainage of (he sumounding area
d Canals llined, unfined, general condition, pessible connection)
M Stormawaler pipes (size, type, possitie connection}
- Sewer
* Menicipal connaction
Logation
See

Materat and joiming
Manhales (iype, maleriz, jaint sealing)
Possibie connections

- Eluciriclty and communlcation

- Geotechnleas risk zenatlon




APPENDIX 4 APPENDIX 4

ENGINEERING SITE INVESTIGATION OF INFRASTRUGTIZRE ON DOF OMITE; SCOPE OF

CONTENTS:
1, SITE LAYOUT DRAVINGS
2. BENERAL INVESTIGATION INFORMATION
3 GENERAL INFORMATION REGARDING SURROUNDING AREA
4 WATER
; B SEWER
P
é [ STORM WATER
7. GARDENING
a. PAVED AREAS
f g, FOUNDATIONS
:
i
i 10 BUILDINGS
" SWiIMKENG FOOLS AND FISH PONDIS OR WATER FEATURES
1 12 WATER TANKS
; E 13 ELEGTRICITY ANE GOMMUNICATION
1
1
‘ 14 SITE MARTENANGE
1B. BOREHOLES FOR GROUND WATER ABSTRACTION
I 6. GEQLOGICAL
i
i
i
, 51 52
]
i
{
i
i 1. SITE LAYOUT DRAWINEGS Information of ocgupants (date  / f 13
' Base information j
. Watter- Drawing NUTTLRT ... . Descriplien Now Fulure
Sawer - Drawing numbas. . Mumber of persans normally present
SBtomn water - Drawing numbes -
Roads - Drawing number, Mormal number of staff.
Paving - Draw}ng numbear. Maxirum person capacity under normal
Buildtng Layout - Drasing number. conditions {including stati
Maximnum slall capactty
2. GENERAL. INVESTIGATION iNFORMATION Maxium number of persons during speckat
evenls (inchuding staff).
| Bullding nwsbar .
. Base funil
i Inlormalion regarding senices.
Responsible person
Atternalive buliding name - Monthly vater consumgtion for the jast 12 months.
- Municipal aczount ngmber
Previgus name (if any} - Reasons for abnormal high water consumplion
Physical location
Stand aumber 3. GENERAL INFORMATION REGARDING SURROUNDING AREA
Farm poitien sndlicata the following on sita layout drawing:
%y coordinates (If known) - General drainage of surouading aiea onto the site.
- Type of roads surounding tha eite.
Age - Type of storm water system suraunding the sita,
Genaral comments from site reprasantativa (with ralavant dates) tagarding the
following: 4. WATER
Poncing of storm waler gn the stie. Position of water meter ‘
- Indicate on site layout {type, congition, shut-oft valve, leakages and valve
Repairs {g water pifes, dusing thelast... ... years. box, {ockable, condition}
. g thelast ... .
Blockages af sewer sysiam, during the fast years. Pressure test
, Cracks in buildings. N Results, pressuie and leakages
Knovm incidances of dofines or sinkhales on the site or in the surrounding aea Approxifate 'Emj of{mn!n water supply.
Mames of 2ll C that do regular mab on the sile: - lﬂgzs:e‘s’:iu:: for.
Trees {5m zong)
Sendlee Contragint Tel.no Unnatural green grass patehos
Wet patches
Water Excavate and report an condillon of plpe
Sewar
— External raticulation
General Building - giredhyd:anls
- arden taps
1 LEM( - Sports lields {size, type of lrrigatlon, Irequency of Imigalion and flow rate, I
metated}

Bufiding raticulakien
- icicala pesition of plpe disirbullen armend building and inspect his raute for
any vislole leakages, depressions elc,
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Internal fitinge |{Check for leakages, damages and genetal candition)
- Washpasins

- Talets

- Urinals

- Drinking founlalns {excess waler drainage facHity}

- Fire hosareels

Pipes abova natural ground {evsl for antry Into the buildings

- Pipes through walls {allovance far movement}

- A1l conrections betwean Nexiole and rigid pipes shall be provided with
HexIble, self-anchorng jolnts.

- Pipes under floor slabs (service ducts, inspeatable}

The solection aof piping materlat and corjosion factozs {both extersal and
nternal o5 wel as between different materlals - ). yaivanlsed b coppor et.).

SEWER

Pl fatrines
- \ndicate positon, number, can storm water ingtess, type of stiucture, position
of previeus pit latrines, duration in yse.

Soak-away
- Dessribe condition and size of septic tank and indicate posilien. Indicate
peaitlon of subsuriace soak-away, evigence of o ing}

Conaervancy ik
- Peosillon, size, general candilon, empty cycle, Gantrastar currently employed
to empty, evidence of averliowing)

Sewage keatmont wosks

- Type, conditian, age

- Discharge

- fend beds, maliration pends ele.

Water bomne severago syslem

- Plps {posficn, typs, conddion, depth)

- Manholes (position, type, condifion, depth, connectlon detalls, indicate
regular ovarfloving, silt deposits eto.)

- Roule {type of wine, recent modifications, nspect line for depresslons ar
unnialural grean patches and lrees ot wegotation on the route).

Drains frem bulldiags

- Positlon, ascimutatlon foute, cieaning and rodding eyes, valleys, nspect for
general condition and ingicate which pertian Is above and which belew
around level, Ieakages, regular avaripwing, genaeral condition of suraunding
area, paving, grass, ele.

- Plpes above ratura! ground teval for exit from buildings

- Pipes trough wrelis (allorance fof movement]

- Al connecticns between flzxlbie and rgid pipes shal be provided with
fexible, self-anchating Jolris.

- Plpes under foor slabs (senvice dugts, fspection possible)

- Asea of bigh concentiution of sewer oitiels oel of buildings (condition}
WG pans (provided with a flexible connection).
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Joints In box culverts, mankolas and indet grids to subsuriace systems

Gulters

- Condition of gutters

- Position of dovm pipes
Canats lrem dovm pipes

Dralpago away from stiucture

- No gultes

- investigate lhe site drainage eficiancy.

- Apion siabs [iype widih, position, candition)

GARDENING

Indtcatn all gardaning and Hower boxes in between of around stuctures

Inspect for typa of gardening activity

- Excessiva watering, aigas, moss gravih, typs gardening and generd!
conditlan

PAVED AREAS

indlcate on diawings all paved areas {e.g. drive ways and porking areas)

Type and current state

Accumusatien of dabrs

Gradients

Putpose to fackiltate drainage.

FOUNRDATIONS
Faundation typo
Expased foundation or towating of stirrounding ground is causing exposure,

Te:mlle activity

BURDINGS
Bullding (original structuse] {Indleate In black Ink)
Date of addilions or aiterations fndicate tn red Ink)

and I knewn an the fype foutidation,

o t op each
bricks used etc.)
Inapect each indlvidual structure and Indicata on drawings exact pasltiona of
all eracks and magnitudes of deformation.
- Mark arigin and end of af cracks on date of inspeciion and give lnd/cation of
aize.
All cracks in excess of 4 mm and lorger than 1 mete must be inspected on a
regular basls and prapagation thereof reported immedialely.

Indleate ail construction and expanaion Joints In buildings.
o7

14,

STORM WATER

Genaral drainaga onto slis

- Waler caurses, iocalion, ponding agalns| boundary, eniry al drive ways glo,
canals, genetal stapes, positian, et

trainage systam of suprounding area

The diverston of drainage onto the site
- Earth beims, cut off lrenches elc.

Divarsions of naheral watercoussus on the sit

Matural ponds and watercourses located within 30m of any structure.
- Type, lining material, ate.

Dralnage of site and surroundlag ares
- Fren drainage of surface waler
Areas of ponding on lhe site
- \ndicate any areas vith gradients less than 1:100

Site fence

- Type of (ence, pesition: of stoum water infoutlets, condilons of oultets, ease of
dealning, slogding, vegetalion et

1.owest point of tha site.

Storm wator canals on ihe sile, [uriiar than 10m fram hulidings.

- Gradlonle, tpe, slze, positon, condltian, joint saalant, cracking,
displacemant, panal lengihs, expansion jolnts, deposiling of shit or sand

Storm water pipes

- Gradienls, typs, positicn, size, location, age, generai condition, infet
structures, jolming, candition of seals, -

Sterm watsr dratnage around bulidings and up to 10 motren away.

- Datali of surfasing and open canals, joint sealanls, panet dimensions
cracking, displacement jolnt seatant and canditian.

Sloping of surfaces atound bulldings.

Orainags In passages or bebwean bulldings
- Slope and direstion of Bow

Diainage towards 3 stiucture.
Stomm water plpes and gulleys next fo, under or paraliel to bulidings.
Brainage of giassed ateas such as sports felds (minimusm of 1:80)

Water tightnoss of alt conduits.
- Tests for feakage.

Conceele nen-prassute pipes
- Type, size, condilion, jotnting.
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\ncicnts whether cracks are retated to normal atress rallave, foundntlon
t or heave, ‘equate des!gn o arlginate whan diiferent matarkal

types malch, ete. "

Compii exact dlagrams of crach survay.

SWIMMING POOLS AND FISH PONDSIWATER FEATURES
Location, size, fype. ags, geaeral condilton
Replenishment system,

Sureoundlng paving

wasielbackwash and ofher water lrom sulmming pools dischargad system
{plplng o7 apst gralnage systoms).

splash drainage {Impervious, brick paving, conciole paving, Grass, distanca).
Dralnage canal ko cofioct oplashed water,

Discharge polnt {not claser than 20 matres irom poc]

Stoira water of atea ding the swi pact
g of area sur ding tho swimming pool
WATER TANKS

Type, location, condiior, depth, haight.

ELEGTRIGITY AND COMKMUNICATION

Sleevo and draw box systoms
- Gondition and lype. (watestight?}

Routes

Trenching, backiilllng and compastion of renches

SITE MANTENANCE
Geneial condifior of site and bullding surrounds jgenosal upkeep)
Prasanco of ash/dump pits and storm water drainage in that aea

Sandplis or areas of soll removal

BOHEHOLES FOR GROUND WATER ABSTRACTION
Posllion
Permalsslon to sink borsholes as a contral on dewalesing.

58
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Capaclty [pump equipmani).

18. GEOLGGICAL
Risk classificailon of tha site
indlcate the knawin geolojical zones on tha jayout drawings.

Note sie conditlons (surficlal sails, rack outcrap, suddan changes in 60il
profiie, and sclf censlatencyfiypa)

Sinkhales, dolinas or any othar depresslos
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APPENDEX §

TYPICAL ENGINEERING DETARLS FOR SERVICES ON BOLOMITIC LAND

Typlcal, minimum standard, details for enginearing designs on dafoniitic lang are fnciuded in this section.
These detaila and ape i afe to be {fenproved to stit Lhe site-specific condtions. A
dravings and spedfications are te be checked by the design Englneer. .

CONTENTS!

WATER DETAILS
DRAINAGE DETAILS
STORM WATER DETAILS
ROADS DETAILS
PAVING DETALS
SINKHOLE DETAILS
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APPENDIX 5
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WATER DETAILS

WATEA DETAILS: LIST OF DIIAMINGS

o7 OL/H FIRE HYTAANT TYPE 1

0T 92/M FIRE HYDRAHT TYPE 2

ar gaal FIRE HYDRATT LAYIUT FAGH OVERHEAD
HATERMAIN. TYPE 1

07 04/% DETAIL OF FIRE HYDRANT KEY

o7 05/ DETAIL OF IOPE NATERRIPTHG
NEXT 70 HUILOINGS.

a1 08/ OPEN PIPE DUCT IN ADAD AND HALKVAYS
MITH STANDARD RECTARRULAR,
HBRIZONTAL GRATING CLYER,

0T 07/ COUMH, SUPPORT, BRACKETE AHO
FOUNGATION JETATLS FRA OVERREAD
WATEA RETTEULATION.

ar oeM PIPE BAACKET T4 SECURE HATERPIPIMG
10 BUILOINEE.

A1 {{-1/H  COMERETE WALVE BOX UETAILE.

BT (4-870  TYPICAL PIPE BLNEOULE SMEET

OF 12/ JIHETION OF HEFE PIPE TRt BIOEWALL

o1 16/8 CONCAETE VALYE BOX TYPE &

B A7/ CONCRETE YALVE AOX TYPE 3

OT §B/H VALYE BDX LID DETALLE FOR
TPE L, 263

DEPARTHERT OF
2 PUBLIC HORKS

Bryyate Sop V85
Fegloria

Tel 12l 37 B0

CTAGRAHHATIC CIVIL
EHCINEERING DETAILS
FOR DOLOHLFAL SOILS.

Eitin

WATEH:

HATER DETAILS

LIBT OF GRANINGS.

reeets 3ta
H.A 10707 /204

AVIT nzaee 7 Gyne rargar |
TYPE HE 0T 80/%
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