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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 coating,
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.

(20) 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 and 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 when the current flow from this anode is sufficient, no part of the structure acts as an
anode.

An external source of direct current such as a transformer rectifier is used in conjunction
with an anode consisting of material with a very slow corrosion rate.

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.
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(3.0) MAINS DETAILS

‘Size: Dia 600 mild steel cement lined.

Coating;: Low Density Fusion Bonded Polyethylene.

Length: 237 km

Location: Cnr Broardwater and Newnham Roads,Mansfield to the Cnr

Mt Gravatt Capalaba Road and the Gateway Arterial.

Drawings: Construction:—
486/4/6-W11012P 600 Dia MSCL Water Main Plan and
TO Longitudinal Section and Details and
486/4/6-W11021P Pipe List
486/4/6-W11011LO 600 Dia MSCL Water Main Locality Plan
. 486/4/6-W11022GD 600 Dia MSCL Water Main,450 Dia Valve

Pit Details.
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(4.0) CATHODIC PROTECTION DETAILS
4.1) Type of Cathodic Protection: Impressed Current.

4.2) Rectifier: Standard 32V Volt, 15 amp direct current output enclosed in a
stainless steel switchboard. Rectifier has a 240V supply from a nearby
SEQEB pilar box located at the park end of Culzean St,Mansfield.

4.3) Cathode: The cathode point is located on the 600 dia. main adjacant to
Mansfield Place in Broardwater Rd,where a coupon test point has been
installed. The cathode point is where the cabling from the rectifier is
attached to the structure under cathodic protection.

4.4) Anodes: Two 1500 x 7Smm silicone iron anode was installed approximately

400 metres from the trunk mains in a vertical bed. The anodes were firstly

‘ packaged with cokebreeze thereby improving anode - ground resistance.

. The anodes are identified by a marker pit and label. Refer dwg no 486/6/6—
. VH1CO0026E.

4.5) Test Points: Test points are installed on cathodically protected structures to
enable testing to ensure full protection of the mains. On these mains six test

points have been installed

(4.6) Associated Drawings:

Cathodic Protection Details - 2/14.213

Cathodic Protection Test Point Details - 2/14.199

Standard Rectifier Wiring Diagram - JE02/104
“4.7) Associated Standards:

AS 3000 1986 Australia Wiring Rules
AS 2832.1 1985 Pipes, Cables, Ducts, Guide to Cathodic Protection,

. Part One.

(4.8) Government Regulations:
Queensland Electricity Acts and Regulations.
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(5.0)0 PERFORMED TESTING
(1)  Natural Potential Survey.
(2)  Testing of Insulated Flanges, Joints.
(3)  Soil Resistance Testing.
(4)  Current Drain Survey.
() Pipe Coating Anomaly Survey.
(6)  Rectifier Loop Resistance.
@) Foreign Structure Interference Survey and Mitigation.
. (8)  Final Potential Survey and Commissioning.
NOTE: Details of above testing have not been included in this
manual but are available upon request.
(6.0) CONCLUSION
Full Cathodic protection has been achieved on this section of trunk mains.

The cathodic protection system is registered with the Queensland Electricity
Commission and has approval to operate.

(7.0) MAINTENANCE
. The cathodic protection system is maintained on a monthly basis after

commissioning. These checks involve testing rectifier operation and
recording of pipe to soil potentials.
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12th October 1992
Electrical Workshop
Cathodic Protection

CPS Monthly Maintenance Details.

Required:

1/ Notify plant operator and/or sign entry logs where necessary.
2/ Have appropriate keying.

Labour:
‘ One tradesperson, one vehicle. 20 minutes per site.
Procedure:
1/ Identify installation.
2/ Check system for operation.
3/ Record voltmeter.
4/ Record ammeter.

5/ Comments.
6/ Log entry.

Q-Pulse Id TMS1275 Active 21/07/2015 Page 7 of 29



Cathodic Protection System - Mansfield to Mackenzie - Trunk Water Main - 600 mm - OM Manual

13th October 1992
Electrical Workshop
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.

Q-Pulse Id TMS1275 Active 21/07/2015 ‘ Page 8 of 29



Cathodic Protection System - Mansfield to Mackenzie - Trunk Water Main - 600 mm - OM Manual

13th October 1992
Electrical Workshop
Cathodic Protection

CPS 60 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.
9/ Rectifier load bank.
10/ PCS2000 Detection Equipment.

Labour:

One tradesperson electrical, one laborer, one vehicle.
Eight 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/ Load test rectifier for 10 minutes.
11/ Check all switchboard and testpoint terminals for tightness.
12/ Check all switchboard and testpoints are labelled and L.D. tags attached.
13/ Check plans are correctly drawn and modify if necessary.
14/ Remove and inspect anodes.
15/ Recheck all interference (CPS) bleeds.
16/ Pipecamp structure if applicable.
17/ Apply for "continue to operate" permit if applicable.
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Brisbane City Council

Dept. W.S.& S. -
Metropolitan Division

Eagle Farm Pump Station

Cathodic Protection System Loop Resistance

Date: 11 July 1995

Cathodic Protection System: Mansfield Mackenzie Trunk Main
System Operating Volts: 0.5 System Operating amps: 0.1
Test Voltage: Test Current:

Loop Resistance

. (ohms)

6.666667

Graph of System voltage vs current.

12

10

Voltage (volts)
(o)}
T

0 1 | | | | I 1

0 0.2 04 0.6 0.8 1 12 14 16
Current (amps)
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BRISBANE CITY COUNCIL
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BRISBANE CITY COUNCIL
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BRISBANE CITY COUNCIL
EAGLE FARM PUMP STATION
CORROSION SECTION

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

~NR N“\NHMRNPS AND

DATE: 1] Sorwt 1931, | ' LOCATION: BROAGWATER - RSADS
TEST POINT TYPE: p | , MAINS SIZE: om pmer. DIA
' TING - -
 POTENTIAL TES ' PROTECTERD GtaPROTERTED.
CATHODE TO CATHODE RETURN (RESISTANCE): o1 - o i
ZINC REFERENCE TO PIPE: .
CuS, REFERENCE TO PIPE: el eV
ZINC TO CuSO. | -,
EARTH TESTING | |
PIN SPACING: omq MEGGER READING: (Rxm-niIRESISITIVITY: STTaLR =
6\01;@ SPACING: © MEGGER READING: CRESISITIVITY:

" SACRIFICIAL ANODE
- TIF INSTALLED)

ANODE TYPE:

ANODE SIZE:

ANODE TO PIPE POTENT;AL
ZINC REF TO PIPE:

(ANODE CONNECTED)

CuSO, REF TC PIPE:
(ANODE COMNECTED)

SACRIFICIAL ANO-DE' CURRENT:

BLEED RESISTOR SIZE:
(IF INSTALLED)

’ -~ 1 ’ . ” X
.4 ~ INSTALLED BY: M. M= RM‘(‘-& i ngaﬁcw&.

COMMENTS: oiuproTesteEn MPE (S Mot CovERER MET TO Alisa> TESTING,
PROTECTED 20, REFERBMCE IS NOT CAVERED YET TO Alioan
TESTIVGE . EARTR TESTING AT SM 1S MoT AVAILABLE BOE T A
LACK OF SPREE . - - ' '

1 COPY TO FILE
1 COPY TO T.O.
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BRISBANE CITY COUNCIL

EAGLE FARM PUMP STATION

CORROSION SECTION

STANDARD CATHODIC PROTECTION. TEST POINT DATA _GATHERING

DATE: /3 =/

-95 -

TEST POINT TYPE: Q AS 5

POTENTIAL TESTING

CATHODE TO CATHODE RETURN
ZINC REFERENCE TO PIPE:
CuS0, REFERENCE TO PIPE
ZINC T0 CuSOa

EARTH TESTING

PIN SPACING: & m

‘ﬂI‘N SPACING: . 2 m

SACRIFICIAL ANODE
~ (IF INSTALLED) -

'ANODE TYPE: -

ANODE SIZE:

ANODE TO PIPE POTENTIAL
" “ZINC REF TO PIPE:

- (ANODE CONNECTED)

- CuSO, REF TO PIPE: -
: (ANODE CONNECTED)

SACRIFICIAL ANODE -CURRENT:

BLEED RESISTOR SIZE:. .
(IF INSTALLED)

'INSTALLED BY:
: COMMENTS.'_-;' :

1 COPY TO FILE
1 COPY TO. T.0.

Q-Pulse |Id TMS1275

A./ewn/)bn

LOCATION: . Broad Woafer
MAINS SIZE: b oo M
P_ro+éo+ed . Un Protected
(RESISTANCE): O=2 4 | . ozL :
- —-1g9] mv +bso mv-
- 9lgmv - 496 mv
=729 mv - 112% mv
READING: seg& - RESISITIVITY: 20 4 Seale
2JTADING: 7:09  RESISITIVITY: 204 Scale
o ?T.‘P. Fence
. o
0 _ o
‘ ' KCrb ' :
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| DESCRI-PTION

CoThodlc Protection System - Mansfield to Mackenzie - Trunk Water Main - 600 mm - OM Manudl

DEPARTMENT OF WATER SUPPLY AND SEWERAGE -
MECHANICAL AND ELECTRICAL BRANCH
: — METROPOLITAN DIVISION
EAGLE FARM PUMPING STATION

ELECTRICIAL WORYSHOP

-INSULI\TED JOINT TESTING DETI\ILS

18 s.wf 1994

MAINS DETAILS:-

LOCATIOI\S - onR N"WNMRN" AND BRoN)NFﬂ'ER ROS
HATERIAL;- MILD . STEEL , CEMENT uNED ' '

COATING: - Lowr:;ausrm Fosion RONDED %‘-‘1;""‘1—5“:

- NUMBER: - -

IN_GROUND TESTING - C o a - |
BOLT TO FLANGE RESISTANCE:- @®MIL  62pMJL saMIL
NUMBER OF BOLT:-- - i@ e 0
FLANGE TO FLANGE ‘RESISTANCE: soMd,  oomiu I MNMISL

INSULATION CHECKER MODEL.702:-
POTENTIAL DIFFERENCE TO~REFERENCE CELp_

~ PROTECTED SIDE:-

UNPROTECTED SIDE:-

“ABOVE TESTING

 BOLT TO FLANGE RESISTANCE:- |
NUMBER' OF BOLTS:-
_FLANGE TO FLANGE RESISTANCE -

COMMENTS | o
OSED CoRTED RolTS WITH DELRIM  WASKERS FOR

- INSoLRT|oN

TESTED BY MOURRY M"chM;c_:K m.ma'mf/'mmc,g.

S o

. ebpke ldIMS1275 5 o Active 21/07/2015

amIL
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BRISBANE CITY COUNCIL - rj’;

EAGLE FARM PUMP STATION
CORROSION SECTION

COUPON TYPE CATHODIC PROTECTION

TEST POINT ‘DATA GATHERING

DATE: 13°-1- 9§ o . | LOCATION Broaa/vwaf'ar Cresfﬁaven_ :

MAINS SIZE: 600 mm _ TYPE:
TEST POINT TYPE: Coupon: -

INITIAL POTENTIAL TESTING

(BOTH COUPONS DISCONNECTED)
'ZINC TO PIPE: : o 1bmt - 2!y my

- ZINC TO PROTECTED COUPON:  Rea. + 398 my
ZINC TO UNPROTECTED COUPON:  wHiTE - + k2l mv
CuS0, TO PIPE: o - ‘- 886 mv
€uSO.. TO PROTECTED COUPON: ~  Rew L - 488 mv
. CuS0, TO UNPROTECTED COUPON:  wHIrE - 44 mv
CuS0. TO ZINC : - c ~i1 00 my
PIPE CATHODE TO PIPE CATHODE RETURN (RESISTANCE): — /4m2lm® = 0-2.a.

COUPON CATHODE TO COUPON CATHODE RETURN(RESISTANCE) Rcd B/ue o-3 .

CONNECTION OF TEST POINT

- 1. PIPE CATHODE.IS CONNECTED T0 IMPRESSED CURRENT RECIIFIER OR
SACRIFICIAL ANODE. = -
2. - PIPE CATHODE RETURN IS CONENCTED VIA TERMINAL STRIP T0 PROTECTED
COUPON CATHODE.
3. BETWEEN COUPON CATHODE RETURN AND REFERENCES AS SET OUT BELOW.

POTENTIAL TESTING IN SERVICE

AFTER CP SYSTEM HAS POLARIZED CARRY 0OUT POTENTIAL TESTING AS DETAILED
BELOW.

~

WITH SYSTEM ON (STATE IF CuS04 IS ON SURFACE OR AJACENT PIPE)

WHILE COUPON IS CONNECTED TO PIPE CATHODE RETURN:
PROTECTED COUPON TO ZINC:

- PROTECTED COUPON TO CuSQ,:

UNPROTECTED COUPON. TO ZINC:

- UNPROTECTED .COUPON TO CuSO4

WHILE COUPON IS DISCONNECTED TO PIPE CATHODE RETURN

PROTECTED COUPON TO ZINC:
PROTECFED COUPON TO CuSQ,:

'UNPROTECTED COUPON TO ZINC:

UNPROTECTED COUPON TO CuSQ,:
Fence

| _ Earth Tes ﬁnq | .. _ : . T, C?
Pin S,DQ-CI.hs Sm 'Reaa//'ng | 0-18 Scal/e R0 _ | &
o S e | Kerb ~>
Pin Spacing dm Reading 0+47 Scale o= N | l
' B QPipe v S

" Q-Pulse Id TMS1275
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Co’rhodic_: Pro.’recfrion System - Mansfield to Moc‘:kenzie - Trunk Water. Main - 600 mm - OM MonQol

BRISBANE CITY COUNCIL
EAGLE. FARM _PUMP_STATION -
CORROSION SECTION

' ’ . o . 0
T
STANDARD CATHODIC PROTECTION TEST _POINT DATA GATHERING o AR
DATE: /3-]-95 - LOCATION: 304 Broad Water Rd.

TEST POINT TYPE: B - . MAINS SIZE: bGo sm
. POTENTIAL TESTING | S

' CATHODE TO CATHODE RETURN (RES'ISTANC.E): | O+l L

ZINC REFERENCE TO PIPE: o + 196 mv
CuS0, REFERENCE. TO PIPE: . —- 8420 mv

ZINCTOCuSO;; : - : o - 1012 myv
- EARTH TESTING = . - |

PIN SPACING: &  HMEGGER READING: O+ 77  RESISITIVITY: 204 Scale -
IN SPACING: & = MESGER READING: ©* 88 | RESISITIVITY: R0 2 Scale

SACRIFICIAL ANODE
(IF INSTALLED) -

'ANODE TYPE:

ANODE :SIZE: :
ANODE T0 PIPE POTENTIAL:
ZINC REF TO PIPE: -
(ANODE CONNECTED)

© CuSO. REF TO PIPE: - - 7
- (ANODE CONNECTED) SRR

.SACRIFICIAL ANODE CURRENT

'BLEED RESISTOR SIZE. -
(IF INSTALLED)

‘ C‘ .~ INSTALLED BY:

-+ COMMENTS: : ﬁ’ _ F‘_M“ —
v
: I - Kerh
1 COPY TO FILE . R ——— —
1 COPY TO T.0. ek T fa,

Q-Pulse Id TMS1275 Active 21/07/2015 : " Page17.0f29’
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BRISBANE CITY COUNCIL
EAGLE FARM PUMP_STATION
CORROSION SECTION

COUPON TYPE CATHODIC PROTECTION ‘ RE=T )

TEST POINT DATA GATHERING L st Pt Mo
DATE: 13-/- 9§ . " LOCATION: Broaa’Wafeerqus/;eUr
MAINS SIZE: 5OO mar ' TYPE:

TEST POINT TYPE: Co uPoh

 INITIAL POTENTIAL TESTING Tesfea/ a+ RTu
~ (BOTH COUPONS DISCONNECTED)

ZINC TO PIPE: : 5‘7-53 | + 283 mv

7ING TO PROTECTED COUPON: -~ = =67 #6101 mv
- ZINC TO UNPROTECTED COUPON: ~  ~ -S59 + 411 mv
CuS0, TO PIPE: - o 53 ~ 882 mv
~ CuSO. TO PROTECTED COUPON: . by = B&55my
CuSO. TO UNPROTECTED COUPON: 59 Y I
CusO; TO ZINC :+ | 57 —-uésmv .
PIPE CATHODE TO PIPE CATHODE RETURN (RESTSTANCE) : hoo

COUPON CATHODE TO COUPON CATHODE RETURN(RESISTANCE!: g+« 3 |
CONNECTION OF TEST POINT

L. PIPE CATHODE IS CONNECTED TO IMPRESSED CURRENT RECTIFIER OR
SACRIFICIAL ANODE.

2. PIPE CATHODE RETURN IS CONENCTED VIA TERMINAL STRIP TO PROTECTED
'COUPON CATHODE. o ]

3. BETWEEN COUPON CATHODE RETURN AND REFERENCES AS SET OUT BELOW.

POTENTIAL TESTING IN SERVICE

AFTER CP SYSTEM HAS POLARIZED CARRY OUT POTENTIAL TESTING AS DETAILED

y Q ~ BELOW.

A) WITH SYSTEM ON (STATE IF CuS0, IS ON SURFACE OR AJACENT PIPE)

WHILE COUPON IS CONNECTED TO PIPE CATHODE RETURN
PROTECTED COUPON TO- ZINC: :

- PROTECTED COUPON TO CuSQO,:
UNPROTECTED COUPON TO ZINC:
UNPROTECTED COUPON TO- CuSQa:

- RTU ._

WHILE COUPON IS DISCONNECTED TO PIPE CATHODE RETURN:
" PROTECTED COUPON TO ZINC:

PROTECFED COUPON TO CuSOa:

- UNPROTECTED COUPON TO ZINC: .

UNPROTECTED COUPON TO CuSQa:

Manodiold Place

Nomon e = =

EARTH TESTING - - Fomce P
' B prf [;[_
P,'” SPGC 1}13 5 R‘Qd"”j 00‘25' qu/e ZD 2 . . . | 3
_ o kerb \‘g
BroadWafZen Rd S ‘

N : : - ' Q Prpe 3
Q-Pulse Id TMS1275 Active 21/07/2015 : Q B peTeorzs
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. Cathodic Protection Sy;’rem - Iv\_onsﬁeld to Mackenzie - Trunk Wo’rer_ Moin - 600 mm - OM Monudl

BRISBANE CITY COUNCIL
EAGLE FARM PUMP STATION
CORROSION SECTION

. : ) T sﬁ
TesT T MO

STANDARD CATHODIC PROTECTION TEST POINT DATA GATHERING

DATE: /3 -/- 695 "~ LOCATION: &7# Gravatt Capa/abq Rd
TEST POINT TYPS: B  MAINS SIZE:. boo mm .
POTENTIAL TESTING | Gradient Ring disconnected
CATHODE TO CATHODE RETURN: (RES.ISTANCE): o-1 ohm o
. ZINC REFERENCE TO PIPE: F R34 v . F2AT2mv.
CuS0, REFERENCE TO PIPE: =925 mv ~8g3 mv
ZINC.TO CuSOa: - -0 .. =~iisq mv  =ilbbmv
EARTH TESTING . o | - e
PIN SPACING: &  ° MEGGER READING: /- 48 " RESISITIVITY: 202 Soude .
z‘)IN SPACING: & ~  MEGGER READING: 3.5/ RESISITIVITY: 20 & Scmde -

SACRIFICIAL ANODE
(IF IN_STALLED) -_

ANODE TYPE:

ANODE SIZE:

ANODE TO PIPE POTENTIAL
~ ZINC REF TO PIPE: -

(ANODE CONNECTED)

. CuSO, REF TO PIPE:
: (ANODE CONNECTED)

-SACRIFICIAL ANODE CURRENT

' BLEED RESISTOR SIZE: .
(IF "INSTALLED) .

INSTALLED BY:

- COMMENTS:
. e - o : . Fence
1 COPY TO FILE o S ' >
1 COPY TO T.0. ' g A |
§ v - - S
o Pipe

Q-Pulse Id TMS1275 Active 21/07/2015 - . . Page 19 of 29 '



Cathodic Protection System - Mansfield to Mackerizie - Trunk Water Main - 600 mm.- OM Manual.-

BRISBANE CITY COUNCIL
EAGLE FARN PUMP_STATION
CORROSION SECTION

.. : » ) /.‘:~>/ FD/NI N‘g .
COUPON  TYPE CATHODIC PROTECTION '
TEST POINT DATA GATHERING

Light Pole Wb4504

DATE: /3-l-9 & . - LOCATION: MTGrava'H‘ C«Fq/«uéa Rdl.
MAINS SIZE: 606 mmr - | . TYPE:
TEST POINT TYPE: - Ccu/;‘orr . . -
_ : _ ' ‘Graolient Ring .. Disconnected
INITIAL POTENTIAL TESTING ' ' - L
(BOTH COUPONS DISCONNECTED) | _ , S B
ZINC TO PIPE: - +309 mv - o+ RIS mv
ZINC TO PROTECTED COUPON: #6706 my: Reof ¢ 675 v
/ZINC TO UNPROTECTED COUPON +T89 mv white 4 793 mv
63 Cus0, TO PIPE: . ~qos my .  ~q87 mv
CuSO. TO PROTECTED COUPON: . - — 538 'mv - Reol - . - 553 mv
CuSO, TO UNPROTECTED COUPCN: = k24 a,v . white -~ 4346 mv
" CuSO. TO ZINC : 77 A =234 mv
* PIPE CATHODE TO PIPE CATHODE RETURN (RESISTANCE): Ol ohn

COUPON CATHODE TO' COUPON CATHODE RETURN(RESISTANCE\ 0-3 ohm Red - Bluve

_CONNECTION OF TEST POINT

1. - PIPE CATHODE IS CONNECTED TO IMPRESSED 'CURRENT RECTIFIER OR o
SACRIFICIAL ANODE. -

2. 'v PIPE CATHODE RETURN IS CONENCTED VIA TERMINAL STRIP TO0 PROTECTED
- COUPON CATHODE. '

3. - BETWEEN COUPON CATHODE RETURN AND REFERENCES AS SET GUT BELOW.
POTENTIAL TESTING IN SERVICE | |

-

. AFTER cp SYSTEM HAS POLARIZED CARRY OUT POIENTIAL TESTING AS DETAILED

‘ - BELOW.

A) WITH SYSTEM ON (STATE IF CuSO. IS ON SURFACE OR AJACENT _PIP_E)

WHILE COUPON IS CONNECTED TO PIPE CATHODE RETURN:
'PROTECTED COUPON TO ZINC:

PROTECTED COUPON TO CuSO.:’

UNPROTECTED COUPON. TO ZINC:
 UNPROTECTED COUPON TO CuS0.:

~WHILE COUPON IS DISCONNECTED TO PIPE CATHODE RETURN:
PROTECTED COUPON TO ZINC:

-PROTECFED COUPON TO CuSO,:

UNPROTECTED COUPON TO ZINC:

UNPROTECTED COUPON TO CuS0O,:

: . : -Fcne-g A/I;’f'. |
o | - TTPO e
EARTH TESTING = - e
3
Ptn Spqclng 5 Reaa/uvg 14 8 ch/e ‘0. '?
Pin _S',oac:n3 2 Reading 3-5/ Sca/e 20 s | valve ot
Raéd_’.’

Q-Pulse Id TMS1275 Active21/07/2015 : ~ Page 20 of-29



To File No.

From Date
- &/o5, /195
Subject ..... TRANMSEIERD. . (NRCREMNZIE. ... ... U P
e NATORA R PoTENTIALS .- EARTH & BRADING . RilES. . Ousmonnscy
TEST. foidT. I CReTESTER. .20 Te BIFE . P T CA N AN A
............ e L OB T PIPE s BT N
e et e e e e i i e e e e e e ZJQTQCQSQ;‘ ................... vj;—émv ........... L.
R e, DWPRETECTED. . 245 T PIPE. .. 618V
Q‘ PP CoSO, Ta OFE. ... LmEBaeNV
e ATTTTRR T AR “Hso.eeN.

.......................................... oS, OGP s
........................................... 2T S ARSI
TG P R Z.I\JTDF)IPE ........................ e 3Hm\/ ...............
.......................................... it Yola T o P PPPR R | [ SO
.......................................... 200 T TS s ORETY
TEST oty (REST).. . Zso T RFE . T eV
Q- 3 SO e SURURTR 200 . PRO. conPawW e 55k.mY.
......................................... Cofn, RRE. . =RV

EST. Poudlt. . nNoS. 2 T RRE. +. e
e QoSO TDRPE. L mse eV
........................................ a0 TQCJ%,_\—HLLL&I‘I\V

. CC132L (G 9/91 4 : ) Printed by B.C.C. Cogporate, Pri . Toowong.
G-Pulse 1d iR iE #97 Active 21/07/2015 PEGELTEY "9
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Q—Pulse I

akda di%ﬁ[%ﬁl?@l%mNM@mﬁe'd to Mackenzie - Trunk Water Main - 600 mm - OM Manual

MEMORANDUM
Jo Fite No.
- . From Date
Brisbane City bE 1enlS
Subject ... MANSEIEED | MARCKENZHE . TRENK. AW ...
........... PiPECAMP.  SORVEN )
RECT.. SET.. AT, ... . 5Vails .. S e
................................ SWNG.. LIRS0 . m paS0. =300
<EST PonIT.NOb. . SWANG. . O D w RO
TEST. BT NS o= o YN -2 NN S RSO
TEST PoeST NS IS0 -3500......... 2SO
TEST. RO NS Q50 ~20.... = 8
TEST..Poundl NTh (80RO EREQ

CC132L (G 9/91) :
d TMS1275 Active 21/07/2015

Printed by 8.C.C. cﬁ%’éaﬁ‘i %rtlrggry Toowong .



Cathodic Protection System - Mansfield fo Mockenme Trunk Wofer Main - 600 mm - OM Monuol
Brisbane City Council :
Dept. W.S.& S.
Metropolitan Division
Eagle Farm Pump Station

Electncal Workshop

_ Cathodlc Protection Anode Bed Testlng

Date: - .- : - | Structure:
.IC?'- |l - Q5 ’ S . : Canl'sfer-
Anode material: .. |Anode size/weight: '
SI./I.COP; /"OH )
| Packaging: - Bun.al.. Verticle |
: Depth: Resistivit. = «5 on 204 scale @ 5 meters
mef‘ers ' ' *4/ 0on 20 Scale . @ 2 meters -
TestPomt type: , _ Signage: : -

Resistance: to ground
Anode 2

a—

Anode 4

e . m—

Testedby: A. J. TAYLOR

Garden

DR TV L~O¢} Eence

Q-Pulse Id TMS1275 ' . , Active 21/07/2015 Page 23 of 29 .



B

Cathodic Protection System - Mansfield to Maskenzie - Trunk Water Main - 600 mm - OM Man24T
BRISBANE CITY COUNCIL '
 DEPARTMENT OF WATER SUPPLY AND SEWERAGE
MECHANICAL AND ELECTRICAL SECTION

IN’I‘ERFERENCE SURVEY RESULTS

~

JOB DESCRIPTION: - MANSFIELD MACKEN ZE  TRoNK MAW
ST SonE IMWE UNIT READING:- - :SY... T30 A..
(with @.2.€> ' S

READING |TEST POINT ) LOCATION ' : SWING
' - -I.D. . : : '
B ON | ~ 1S mVv  |TOLIER 33 MT GRAVATT CAPALARR RD i
OFF| - uS! mV |zmg kv (REAR RoaMBA CK) Te
o ON | - L7 ' oy o -
) _ , i i A ' : + 5
. ON | - ufb . - - .
) . - . ) . o |
: OFF| _ ;== " L : : + 1
ON -GSt : : :
OFF| _.cf n b - _ S
ON | -850  |TEw=ER | M7 GRANTT CAPALBBA RD
-uS9 oy | QuERE . GuaitiRs CRK ) '
ON “tusS. _
OFF| "_ .19 " ' o 2
. ’ : o
OFF|  _ e | " , - ' >
ON | -—L&& . _— : '
OFF| _ . ¢t : , : | S : < iy
8 Con | —gen s | TomER MT GEAVATT CAMAGA KD .
' OFF| . Léo et SRR BATEWAY moToRwrd) | Nik
-t R OGRS (k,: (~ATE W O i \NF‘
ON | -, a , .
OFF : L T ' '
|~ v : RRA
ON -u35 . ,
. b : .
ON | -uSS . . _ S
, N ] _ o
COMPILED BY:JML .M SRBMICK

O

Q-Pulse Id TMS1275 _ : . Active 21/07/2015 Page 24 of 29



Cathodic Protection System - Mansfield to Mackenzie - Trunk Water Main - 600 mm - OM Manuall

" [[Brisbane City Council

Dept of Water Supply and Sewerage
Eagle Farm Pump Station '
|Electrical Workshop ‘

|Date: /6 - /- 95 _ S . S
Site Planfor:  A7g psfjeld To Machkenzie  Gradiant Rings
MT Gravaftt. Capa/_dba Rd. - Réiccrlf_S 6/4/6 ‘;WIIOIQP

« Anodes

N°4

D\ 23r3cp\sitepian

Q-Pulse Id TMS1275 ' o Active 21/07/2015 Page 25 of 29



Brisbane City Council
Dept of Water Supply and Sewerage
Eagle Farm Pump Station_ '
Electrical Workshop

Date: 16-1- 9% - : _ . )
Site Planfor: Afansfield to Atackenzie Gracdian? Rings

. MT Gravaft quoq/abq R "'Rc.Fcr'. 435_/4/4- W/}OII.Q P

)

ol

't ..

e

- Q
v
<
V|

u

e
'D:\23r3cp\siteplan

“Q-Pulse Id TMS1275 : " Active 21/07/2015 Page 26 of 29



Brisbané éfwwmlﬁe"acﬁon System - Mansfield to Mackenzie - Trunk WﬁgAlﬂai_fg‘iSOO mm - OM Manual
Department of Water Supply and Sewerage

Eagle Farm Pump Station

Electrical Workshop

Mansfield to Mackenzie 600 mm dia trunk mains induction study.

To: Jeff Say

Earth Resistivity Tests

From: Kerry Mc Goverh

As per your memo dated 8-8-94 requesting soil resistivity tests at above location
the following is results obtained using 4 pin method .

Meters used:

4 and 2 M tests

20 and 16 M tests

DET2/2 auto earth tester

DET3/2 earth tester

-

Location 1 Cnr Newnham Rd and Broadwater Rd. refer diagram.

[Pin spacings | 20.00 Meter reading] 0.28 Resistivity 34.92
M\ metres 16.00 ohms 69.80 ohm.metres | 7013.50

. 4.00 4.30 108.02

2.00 - 11.34 142.43

Location 2 Cnr Ham Rd and Broadwater Rd. refer diagram.

Pin spacings | 20.00 Meter reading| 167.00 Resistivity | 20975.20
metres 16.00 ohms 88.90 ohm.metres | 8932.67

- - 4.00 0.55 13.82

2.00 1.50 18.84

Location 3a Mt Gravatt-Capalaba Rd near QEC EHV towers. refer diagram.

Pin spacings
metres

20.00
16.00
4.00
2.00

Meter reading

ohms

113.60

290.00 -

5.34
_17.12

Resistivity

ohm.metres

14268.16
29139.20

134.14

215.03

\’Locatlon 3b Mt Gravatt-Capalaba Rd near QEC EHYV towers. refer diagram.

Q-Pulse Id TMS1275

Active 21/07/2015

Pin spacings | 20.00 |Meter readlng 153.40 Resistivity | 19267.04
metres 16.00 ohms 150.10 ohm.metres | 15082.05
4.00 0.97 24 .37
2.00 3.11 39.06
Location 4 Broadwater Rd Park anode site. refer diagram.
Pin spacings 4.00 Meter reading| 0.54 ‘ Resistivity 13.56
metres £2.00 ohms 10.10 ohm.metres| 126.86
‘Location 5 Broadwater Rd Park anode site . refer diagram.
Pin spacings 4.00 Meter reading| 0.80 Resistivity 20.10
metres 2.00 ohms 3.75 ohm.metres 47.15 |
zpage 1
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@0

600DIA TRUNK MAIN

BROADWATER ROAD

_ Cafhodic Protertinn Systern - Mapsfield o MackanZiomelrrebiatanitaia

DG‘TI_CU'/ A

>3

MANSFELD PLACE

/

COUPUN TYPE R
TG RECTIFIER UNlT

REFERENCE

De fcz("/l--"A;

L0, -t n
Ty LT STV TVIUTTUUL

Wity Trees

See, eb "J///&f‘
- ‘-.‘2.:/
GC;K‘G/::’-;’) P/o c \3‘:
A R°8m

L RTU

Fenc:

SEQEB PILLAR
67M

g~

7o Anncde

= 1.i G~<0' MO

FENCE umr—/

n
AL e

£00mn

7'/)/: Pa_ﬁ_\"

used

S

JUNCTION: 505

BROADWATER
PICNIC GROUND

Q-Pulse Id TMS1275

e Fence
E—e 5 S e LT
. 3 ém . 4 ) ! R
Straigh? ¥ CW'C"Cf'e P,f- ST P
|85
o | . NODE 3ED
< S o : (w “GROUND
S NEs .. A SRR oo PIT ABOVE)
S S R A | Sfmfgéz—" Concluife boomm Deep |
| = ' ' - AN = IDEMTIRICAT
7 i
f’rccess Roqo/ { ON :osr NG FOST
) |
EE— i " R . PR -or, N “ i . -
MANAGE.R ' DIRECTOR. COF PLANNIN'- chlu.\ JSAY 519,10.54 PRAIJECT X BRISBANE CITY COUNC”.
s BESIGH e _ - MANSFIELD MACKE NZIE DEPARTHENT OF WATER SUPSL.
= N L DFAWN | R.LISTON | 19.10.9¢ TRUNK MAIN AND SEWERAGE
TE. S P ' = § - X o
" DIRECTOR. oc. l :QRE(__I? 'VOF' P —Af | 27%.92.| TiTLE BROADWATER ROAD' PARK S"Sb““ G mecHAMICAL 2 ELECTRICAL SERvC
DIRECTOR GF iREC .. f ar. c G Y . r o -\ - i - —
CONSTRUCTION M & € SERVICES GPERATIONS/ V.S, ﬂ»,N--._;-- o C.0. SYSTEM RECTIFIER ALS NTS |o. 1 OF 1 ShEE
' SEOUI DL S— _“_3[5__*313_9}-0_*' N CHARCE. & ANODE CCNDUIT DETAILS NG Mo, A
0 | 19109 |ISEUED FOR COMSTEVCTOR o T TSieeRvenG CA0D FILE No. 65002 ‘ L88/6/6-VHICO02SE C
Nao| DATE AMENDMENT LBY GATE QALE... .. '_“QATE;;-. o ‘GM::- W Z<ezr| CACD FiLE No. 662025~ v

Active 21/07/2015
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"NOTES

peTeTTT * Cathodic Protection System - Mansfield to Mackenzie - Trunk Water Main - 600 mim - OM Manual

REFER DWG. No, REFER DWG. No. REFER DWG. No. REFER Dilé. No, R R_DWG.’ No.
486/4/6-W11043 486/74/6-W11014 486/4/6-w1101S » 486/74/6-W14016 4867_4/6-.W1_1_Ql7

486/4/6’1411-10I9 H
4
H

ROCHEDALE

o MACGREGOR 5 ‘
N a NS : ' SITE_PLAN '

SCALE 1:5000C

YALVE PIT

t[_l_]j agg Ujj) T I EXISTING @3
> 1 - WATER'MAIN
LTINS AT o : A
U & LITIT8 IARERENRIRN JTTTTT7 / : { N I N
T N - - 7
L NS 600 . ! B TS
gt _Z TRUNK MAIN i =
= .
LOCALITY PLAN
SCALE 115000 -
ST T L e s PR __CONTROL POINTS DATA o T
; e sl o o e i S FLENAME | PONT N0.| EASTNG |NORTHIG SEAE | DESRPTION ' = N
2000.000 | 5000.000 | 20.671 | SCREW IN (oA o o
206,621 | 5002.35 | 40,731 : ' g =
2168982 | S002.091 |_36.097 — o e
2299.559 | 5001.803 42.661 mem TNWALB
9 2447.865] 500175 | 15,996 mnmm
28669 | 500168 | 38.325 MueaER -E'Eg;,“w
|-2687:073 50009651~ 0 8% -
2787.058)-5000, 725 1 26.009
DRAWINﬁ_ : 2609228 §, 5000:499'): 23.057
DRAWING NUMBER - DRAWIN _tm_g 29910 280 “ 2573
486/4/6-W11011L0| LOCALITY PLAN : LT —m:;s% ?”’Lﬁq
486/4/6-W11012P | PLAN AND Louexwaﬁm;mm*i 1833.083 - 1933997 "_Tmém" 14 = 'g;z
186/4/6-W11013P | PLAN AND LONGITURINAL SECTRN _ 4:000.000_— 350.782 S652] OB HF]. 280 | SCREW N (OC
486/4/6-W11014P | PLAN AND LONGITUGINAL: SEGTION '-{9259..7.32'.:..1_02.970 3Bl AT 5753 | oI
486/4/6-W1101SP | PLAN ANO LONGITUOINAL SECTION. _|702.970 ~—3956.640 ] 3049 (994TF_23.691 | AN, Sore ]
486/4/6-W11016P | PLAN AND LONGITUDINAL ‘SEATION: 1056<646-——1410.477 IO L0, 20230 | AUN._SPIE DA
486/4/6-W11017P | PLAN_AND *LDNGIIUO?NQ:—SE@F — 14310:477_= "1757.990 IRIQY TEW B 28TE | AN, SPKE _ Mo
486/4/6-W11018P | PIAN AND sk 3757990, - 2087.394 ST 499932 ;‘m e s 5 CADD FILE NS koW11011
486/4/6-W11019P | PLAN AND }2087.394 - 2419.929 B ‘“g‘:? e T o - ' : 108 FILE No(2)705/5(205)
486/476-W11020GD | DETAILS T . LOT)635| S098.90| B.5T5 PEG ' ' ), BRISBANE CITY COUNCL
1486/4/6-W1102160| PIPE LIST. ol M08 | S103.88 [.- 2.620 PEG A 2 DEPARTMENT OF WATR
486/4/6-W11022G0| VALVE PIT DETAILS saer- s TBLa3 | S%k.08 | %40 | AGN. Sig ] TSWPPLY A SEWERAGE |
EOLX o L . Hm & CESGN BRANOH -
m"_,_ - .- . .
MANSFTELD TO MACKENZIE
TRUNK ‘MAIN A
o me - ) "
oy e 600 DIA. MSCL WATER MAIN
b = | LoCAITY pLAN
SCALE OF METRES™ SohE 13 o ;,,.,,-,__,. 5.
1:5000
[ YN USRS e T e e CAchve 2007/2Q05 T L T T L T T
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