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(1.0) INTRODUCTION 

Steel when immersed or covered in water has a tendency to corrode (or rust) as the oxidized 
form is more stable than the metal. 

Because of this, precaution must be taken to stop or minimize the corrosion reaction to an 
acceptable level consistent with the design life of the structure. This is normally achieved by 
the use of protective coatings which control the corrosion reaction by isolating the steel from 
its surrounding environment. 

However, it is not practical to achieve a perfect coating and coating damage will always occur 
with time. Because of this, corrosion may occur at imperfections in the paint coati ng, causing 
further deterioration in the coating as well as loss of metal. 

As a result of this, the coating defects must be rectified by periodic maintenance or an 

additional method of protection used to prevent this deterioration and corrosion occurring. 
This additional protection is achieved by the cathodic protection system. 

(2.0) CORROSION AND CATHODIC PROTECTION 

Corrosion is an electrochemical process in that it is accompanied by a flow of electrical 

current. 

Corrosion occurs on the surface of metals at active areas known as anodes, which are 

electrically continuous with less active or passive areas known as cathodes. The electric 
current flows from the anode through the electrolyte to the cathode, with the circuit being 

completed by the electrical continuity between the cathode and anode. In practice anodes and 

cathodes are generally part of the same metallic surface and individual anodic areas may be 

small. 

In applying cathodic protection an external current is applied to the surface so that the entire 

surface to be protected acts as a cathode. This involves the use of an auxiliary anode and whe n 

the current flow from this anode is sufficient, no part of the structure acts as an anode. 

While it is the flow of current which achieves the cathodic protection of the surface it is 

impractical to measure these currents over individual anodic areas to determine when cathodic 
protection has been achieved. However, with the flow of cathodic protection current, the 

structure becomes more negative with respect to the surrounding electrolyte. Because of this, 
it is possible to state values of metal /electrolyte potential at which corrosion does not occur. 
This metal /electrolyte potential is generally measured against a standard reference electrode 
which allows a reproducible potential at which corrosion does not occur to be quoted. 

Cathodic Protection System - QCL Development - Reticulation Main - 300 mm - OM Manual

Q-Pulse Id TMS1284 Active 21/07/2015 Page 3 of 14



(3.0) MAINS DETAILS 

Size: 300 mm Dia mild steel cement lined. 

Coating: Fusion bonded polyethelene. 

Length: Appox 150.00 metres. 

Location: From corner Warrender St. and Strathavon St. Darra, under railway 
lines, to easement off Cement Works Drive. Darra. 

Construction 
Drawings: 

486/1/22- AA1T0001E Cathodic Protection Test Points 

C100179-500-A132 Water Reticulation Title Page 

C100179-500-A134 Water Reticulation Layout Plan. 

C100179-500-A136 Water Main Details. 
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(4.0) CATHODIC PROTECTION DETAILS 

(4.1) Type of Cathodic Protection: Sacrificai System. 

(4.2) Cathode: The cathode point is located on the 300 mm dia main, adjacent to the 
valve at each end of the mild steel reticulation main. The cathode point is 
where the cabling from thé test point is attached to the structure under cathodic 
protection. 

(4.3) Anodes: Two ten kg zinc anodes were installed approximately 4 metres from the 
reticulation main, one in a bed 3 metres deep at test point Nol and the second 
2 metres deep at test point No.2.The anodes are backfilled with gypsum thereby 
improving anode - ground resistance. The anodes are located under the test 
points. See layout drawing. 

(4.4) Test Points: Test points are installed on cathodically protected structures to 
enable testing to ensure full protection of the mains. On this main two test 
points have been installed which can be identified from the layout drawing. 

(4.5) Grading Ring Junction Box.This box is mounted on the side of the anchor where 
the main is exposed. Two 10 kg zinc earthing electrodes are installed 400mm 
deep and approx. i metre from the main on the high side of the anchor 
block.Cables are connected to the main on the lower side of the anchor block 
and and all these wires are connected in this box.The grading ring is to mitigate 
earth potential risk. 

(4.6) Associated Drawings: 
Cathodic Protection Test Point Details - 486/1/22- AA1T0001E 

(4.7) Associated Standards: 
AS 3000 1991 Australia Wiring Rules 
AS 2832.1 1991 Pipes, Cables, Ducts, Guide to Cathodic Protection, 

Part One. 

(4.8) Government Regulations: 
Queensland Electricity Acts and Regulations. 
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(5.0) PERFORMED TESTING 

(1) Natural Potential Survey 

(2) Soil Resistance Testing. 

(3) Current Drain Survey 

(4) Final Potential Survey and Commissioning. 

(6.0) CONCLUSION 

Full Cathodic protection has been achieved on this section of reticulation 
main. 

(7.0) MAINTENANCE 

The cathodic protection system is maintained on a six monthly basis after 

commissioning. These checks involve testing operation and recording of 
pipe to soil potentials. 
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14th December, 1999. 
Electrical Engineering Unit. 
Cathodic Protection 

Commissioning Results. 

CPS 122 QCL Development Darra 300 dia Reticulation MSCL Main. 

Test Point No.1 Warrender Street 

1 Natural Potential (CuSo4 Ref. Cell) - 760 my 
2 Polorised Potential ON (CuSo4 Ref) - 992 my 
3 Polorised Potential OFF (CuSo4 Ref) - 948 mv 
4 Polorised Potential ON (Zinc Ref) +188 mv 

5 Polorised Potential OFF (Zinc Ref) +206 mv 

6 Soil Resistivity at 3 metres 11.3 ohm metres 
16.0 mA 7 Anode Current 

Test Point No.2 Bikeway in QCL Estate. 

1 Natural Potential (CuSo4 Ref. Cell) - 746 mv 

2 Polorised Potential ON (CuSo4 Ref) - 961 mv 

3 Polorised Potential OFF (CuSo4 Ref) - 952 mv 

4 Polorised Potential ON (Zinc Ref) +182 mv 

5 Polorised Potential OFF (Zinc Ref) +193 mv 

6 Soil Resistivity at 2 metres 8.700ohm metres 
7 Anode Current 0.6 mA 
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14th December, 1999. 
Electrical Engineering Unit. 
Cathodic Protection 

CPS 6 Monthly Maintenance Details. 

Required: 

1/ Notify plant operator and /or sign entry logs where necessary. 
2/ Have appropriate keying. 
3/ Set of tools. (Electricians) 
4/ Multimeter. 
5/ DC clampmeter. 
6/ Copper sulphate reference cell and leads. 
7/ Cleaning equipment. 
8/ Gatic cover lifters. 

Labour: 

One tradesperson electrical, one laborer, one vehicle. 
Two hours per site. 

Procedure: 

1/ Identify system. 
2/ Check system for operation. 
3/ Record voltmeter. 
4/ Record ammeter. 
5/ Record "on" potentials for all test points. 
6/ Record "instant off" potentials for all test points. 
7/ Record "off" potentials for all test points. 
8/ Perform loop resistance and record. 
9/ Check and record anode string currents. 
10/ Comments. 
11/ Log entry. 
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DETAIL A 

BCC CONNECTION No. 1 

BCC TO INSTALL WELDED BRANCH CONNECTION 

WITH 300 MSCL FLANGED BRANCH 

BITUMINOUS WRAPPED 
300 DF 'VALVE - 
PRIOR TO COMMENCEMENT OF CONSTRUCTI N. 

PHONE 3403 8888 TO ARRANGEifOR ÇDNÑEC?)8N, 
CONTRACTOR TO LAY M 1N 

/V 
/ REFER DETAILS B 8 C 

FUTURE RAIL CROSSING 

TREATMENT BY OTHERS 

POSSIRI F l OrATION OF FUTURE 

RAIL TRACKS (4 SETS) 

TEMPORARY MAN PROOF FENCE. PLACED AROUND 

EXTENT OF WORKS PRIOR TO CONSTRUCTION IN 

THE PRESENCE OF OR REPRESENTATIVE 
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un c1351 

(ABU 

ó iNH 

BCC 

SYST 

3403 

0 INSTALL S 

M. CONTAC 

840 PRIOR T 

CRIFICAL CATHODIC PROIE 

EAGLE FARM WORKSHOP 

COMMENCING WORKS. 

Ln, 

SINCLAIR KNIGHT MERZ 

Ln'W wNDn! Ywt Py Ltd 
A.C.M. Oat U2. a0. 

!6E inn SUe.L enDar 
ow .coo AwOde 

BOA 246 Swim KR 4004 
Ntty // <Mn.cu 
C-E 1e0mnlbnOtT.ram.0u 

KEY PLAN 

MOLAR P® MOE 
ANI.(.M..,111 

ulm 
ti 

e,iilYl.ÑteeMtY 
al 
MU MeA.maIUN/YYMM 

.°.L.EIU ....o wM. 
M. r.a M...MIi 

AMENDMENTS 
W DA9E MIEFGNUR 

A 11-06-99 
B 20/7/99 
C 30.07.19 
0 29.9-99 
1 26-10-99 

FOR APPROVAL /TEL e 

ISSUED FOR TENDER 

ISSUED FOR APPROVAL -á 
ISSUED FOR CONSTRUCTION 

AMENDED TO DEC REQUIREMENTS 

JTM 
DatER 

JTM 
DESIGNED 

KAC 
DRAFTIXO ISIeCN REN[Onion 

ORIGINAL SIGNED J DEANS 2-8-99 
CPIp¢ MANAGER DATE 

L. / a2.A 
A 9P0 D .ROJEC DneE:/OR DATE . 

oOPYRNENT APEO AF. + / 
DC CONCEPT* A,o MORNATGN COMAIED 
w TN. DOCUMENT ME lid CDPTRNeNt O 
EMCLAR RYaNI MERE PTY. ETD. 

WE OR 00PIn0 1! ENE 00CIMENT M WNDIE 
W N PNIt WRM-^wt Itl WR1ITEN PENOWN 
OF SWARM NONT wait Pty. /TD. 
00NTITNes Mt MFRMCEMEEI OE COHEOpNI. 

CLIENT 

IDOL 
Group of Companies 

and 

Wingate Properties Fty Ltd 

(XL Land at Darra 

-4 

PROJECT 

QCL DEVELOPMENT 

WORKS PRECINCT STAGE lb 

nest 

WATER RETICULATION 

LAYOUT PLAN 

SHEET 2 OF 2 

*CALE Al 
AS SHOWN 

nRAEIMO RINSER 

It CI00179-500-A134 

A.o 

Cathodic Protection System - QCL Development - Reticulation Main - 300 mm - OM Manual

Q-Pulse Id TMS1284 Active 21/07/2015 Page 11 of 14



IL 20.20 

l5 04.50 SEWER R M 
IL 19.418 

IL 20.0 

, ULTR1ATE FOOTPATH POFILE 
1 AFTER Of KIC 

20.663 . 522.629 

0300 MSCL SECTION UNGER 
STORMWATER REFER ORG 135 

PROPOSED FOOTPATH PROFILE 
(EXTENSION OP EXIST STREET 
CROSSFALL - 1,000 COWER TO MAIN! 

, POST 0/-50 SEWER R M 

0. 19.950 

20.929 

4.50 SEWER R M 
0 19.285 

SCOUR MH 2.86 DEEP 

:IS7 04S0SEwER R M 
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R ON Qf 300 OICL WATER MAIN 
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CROSS SECTIONS IN WARRENDER STREET 

1100 o 2 4. 6 8 1 
2 1 
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FUSION 80NOE0 MOPE WATER ISINTAKOTE 
N OR APPROVED EOUIV.1 TO BCC 
STANDARDS. 

PIPE ERGS PREPARED FOR FULL 

45 
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o i 
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---___ 
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463.755 

440.238. 

400.238 

IL 20.20 

EX'4.04S0 SEWER R M 
R. 19.478 

ULTIMATE FOOTPATH PROFILE 
AFTER CONSTRUCTION OF K&C 

5.000 

2.525 

IL 20. 

EXIST 450 SEWER R M 

IL 17.285 

SCOUR MH 2.86 DEEP 

fi\%/i.. . 

C 

o 
00 

ADJUST HEADWALL & ROCK 

PITCH PIPE OUTLET 

20.663 522.629 

0300 MSCL SECTION UNDER 

STORMWATER REFER DRG 135 

PROPOSED FOOTPATH PROFILE 

(EXTENSION OF EXIST STREET 

CROSSFALL - 1.00m COVER TC MAIN; 

20.929 

500.668 
RE- ALIGNED 8 ROCK 

PITCHED CHANNEL 

o 
Q o 
oc 

1.0 

NOTE 

MIN;MUM COVEP ON 0300 DICL WATER MAIN 
IN FOOTPATH - 1.000m. ULTIMATE COVER 

AFTER CONSTRUCTION OF K & C - 1.300m. 

EXIT ç14 :0 SEWER R M 

IL 21.326 

6.3 APPROX. 

22.394 476 547 

2.525 

22.306 

EXIST 0450 SEWER R M 

IL 19.950 

cc 

EXIST 0,10 MSCL WATER MAW á 
z 

21.687 

EXIST 07150 SEWER R M 

IL 19.780 

á 
4 

CONNECTION BY BCC 

AT DEVELOPERS EXPENSE 

REFER DETAIL C ORG 134 

EXIST 0 375 RCP 

20.700 

0 450 SEWER. R M 

IL 19.583 

CROSS SECTIONS IN WARRENDER STREET 

1:100 0 
T 

2 1 

2 4 6 8 10 m 

305 OD X 1.0 WALL MILD STEEL 

CONCRETE LINED PIPE (MSCLI 

FUSION BONDED MOPE COATED ISINIAKOTE 

G OR APPROVED EQUIV.) TO BCC 

STANDARDS. 

. PIPE ENDS PREPARED FOR FULL: PENITRATION BUTT WELDS 

m`* O 

4 J 00 ct- t 
. 

t 
_? 

.. 

ti 
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O 

ti 

2.000 

EXISTING NATURAL 

SURFACE LEVEL 

300 uPVC CLASS 16 

PROPOSED FINISHED 

SURFACE LEVEL 

1 In 200 MIN 

FUTURE RAILWAY 

CONSTRUCTED TO SAME 

PL AS EXIST TRACKS 

NOTES: 

1 REFER ORO CI00179- 500 -A139 FOR CONCRETE NOTES. 

2 REFER DRG C100179- 500 -A134 FOR LOCATION. 

3 . PIPE TU BE INSTALLED IN ACCORDANCE WITH BCC 

SPECIFICATION AND MANUFACTURERS RECOMMENDATIONS. 

FI;?NAC: I79SA136.OW6 LOCAt10N. )\ CISM\ICSS\JRB\0100179\SOB\ACAO\ 
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139 
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6 e 
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ALIGNMENT. TOPSOILEO, GRASSED 
AND SEL'iMENT CONTROL STRUCTURES 

AS DIRECTED BY JUPERINTENDENT 

0300 uPVC CLASS 16 

EX!ST RAILWAY FORMATION 

WATER MAIN UNDER EXISTING 

RAiLWie'( TRACKS TO BE ENVELOPED 
USING 0525 RCP CLASS 4 

FILI. VOID WITH APPROVED GROUT 

DETAIL OF ENVELOPER UNDER EXIST RAILWAY 

LOCATION AND LENGTH OF ENVELOPER 

TO BE CONFIRMED CNSITE PRIOR TO 

CONSTRUCTION WITH OR REPRESENTATIVE 
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160 X 120 PERSPEX WINDOW 
BOLTED ONTO RHS WITH 
6 X M6 HEY HEAD BOLTS 

140 X 80 HOLE 
CUT INTO RHS 

p4 . 

GROUND LINE 
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REINFORCING BARS - aá 
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FRONT ELEVATION 
SECTIONED 
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50 DIA. PVC --- 
CONDUITS 
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