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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. 

(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 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 1220 mm mild steel cement lined. 

Coating: Medium density fusion bonded Polyethylene 

Length: 3.300 km 

Location: Cnr Boundry Rd and Blunder Rd. to King Avenue and Inala Avenue. This main 
connects to the Blunder to Beatty Rd trunk main at the cnr. Boundry and 
Blunder Rds. 

Construction 486/4/6/ -410100 
Drawings: 
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(4.0) CATHODIC PROTECTION DETAILS 

(4.1) Type of Cathodic Protection: Impressed Current. 

(4.2) Rectifier: Special 32 Volt, 10 amp direct current output enclosed in a stainless steel 
switchboard. Rectifier has a 240V supply from the nearby Oxley Archerfield. 
Submersible Sewerage Pumping Station . 

(4.3) Cathode: The cathode point is located on the trunk main at test point 3 near Air Valve 
No 1267 aproximately 100 meters north of the sewerage pump station. The cathode 
point is where the cabling from the rectifier is attached to the structure under cathodic 
protection. 

(4.4) Anodes: Two 1500 x 75mm silicone iron anodes were installed approximately 80 
metres west 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 post and label. 

(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 seven test points have 
been installed.Making seventeen all told. For details see dwgs. no. 486/6/6 - 
PE1C0024E 
486/4/6-W10100 

(4.6) Associated Drawings: 
Cathodic Protection Details 
Cathodic Protection Test Point Details 
Standard Rectifier Wiring Diagram 

Vertical Ground bed Details 

- 2/14.213 
- 486/1/22-AA1T0001E 
- 486/6/25-AA1C0021E 

486/6/25-AA1C0024E 

(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) PERFORMED TESTING 

(1) Natural Potential Survey. 

(2) Testing of Insulated Flanges, Joints. 

(3) Soil Resistance Testing. 

(4) Current Drain Survey. 

(5) Pipe Coating Anomaly Survey. 

(6) Rectifier Loop Resistance. 

(7) Foreign Structure Interference Survey and Mitigation. 

(8) Final Potential Survey and Commissioning. 

(6.0) CONCLUSION 

Full Cathodic protection has been achieved on this section of trunk mains. The 
cathodic protection system is registered with the Electricity Regulator Department of 
Minerals and Energy 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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20 th January 1998, 
Electrical Engineering Unit 
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. 
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20 th January 1998, 
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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20 th January 1998, 
Electrical Engineering Unit 
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 I.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 to reregister system, if applicable. 
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Brisbane Water Engineering Services CP Form No. 23 

Electrical Engineering Unit 

Cathodic Protection System Potential Recording Form 

Project OXXLEY TO SUNNYBANK STAGE ONE Date 22 Nd MAY 1998 

F 

Test Point 
number 

Distances 
to T.P. 

Potentials to CuSO4 Resistivities 
at 2 metres Natural Off On 

(metres) (mV) (mV) (mV) (ohm.metres) 
1 0 -729 -939 -1049 36.7 
2 500 -657 -890 -1170 42.7 
3 1000 -633 -950 -1170 38.9 
4 1600 -697 -914 -1082 43.9 
5 2200 -690 -821 -929 40.2 
6 2800 -712 -860 -960 32.6. 
7 3300 -694 -817 -921 52.6 
8 

9 

10 

11 

12 

13 

14 

-500 

-700 

Graph of potentials and resistivity vs pipelength 

e 

-1300 

-1500 

_ 
A 

36.7 42.7 38.9 43.9 40.2 32.6 52.6 
Distance (metres) 

f. Natural Off 

Rectifier located at OM. 

On Resistivity * -850mV 
r 

200 

150 

100 

50 

o 

Revision 05/28/98 
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 3 5 r-wè 

INTRODUCTION 

Steel. when. immersed or covered in waterhas a. tendency to corrode. (or. rust) as: the! oxidized 

form: is ,more.: stable thanthe. metal.. 

Because of: this, precaution must be taken to stop or mihiinize 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.coatingdàmage -will. always occur 

with.time.. Because. of: this;_corrosion may occur at imperfections iñ the: paint-coating; causing 

farther deterioration in the coating-as -well. as loss of metal.. 

As a_ result: off this,_ the: coating: defects- must be. rectified by periodic maintenance. or an 

additiòñaf method.ofprotection.used:to prevent this deterioration :and.corrosión occurring. This 
additiònat protection: is achieved:by the cathodic:protection:system:. 

(ZO) CORROSION- AND-CATHODIC PROTECTION- 

Corrosion .is,an.electrochemical. process- in:thatit:isaccompanied by a.flów ofelectrical..current: 

Corrosion. occurs on thet surface of metals. at: active: areas- known. as anodes ;. which- are. 

electricallycontinuous>with. less- activeorpassive: areas known. as cathodes... The: electric: current. 

flowsi 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. are as.; 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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Size:= 

Coating: 

Length: 

Dia1220 min mild steel" cement: lined:_ 

Medium density fusion bonded-. Pblyethylene 

3.300 km 

Location: Cnr Boundry Rd and Blunder Rd. to King Avenue and Inala.Avenue :. This main 
connects to the. Blunder to Beatty Rd trunk main- at the cnr: Boundry and. 

Blunder Rds. 

Cónstructión 486/4/6/- 410100 
Drawings:: 
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Type: ofiCáthodicProtectiòn:. Impressed:CùrreIIt 

Rectifier: Special 3Z VoIt;.10 amp direct:currentoutputenclosed in a stainless 
steel. switchboard... Rectifier has a. 240V supply, from the nearby Oxley 
Archerfield_ Sùbmersible. Sewerage Pumping :Station - .. 

(4.3) Cathode: The cathode. point: is located on the: trunkmain. at :testpoint 3 nearAir 
Valve. No 1267 aproximately 100 meters north of the sewerage :pump station. The 
cathode! point: is where: the: cabling from the:rectiñer-isattachedto the structure: 
undèr_ cathodic: protection.. 

(4:4) 

(45) 

(4 :6) 

Anodes: Two 1500 x75mm silicone iron anodes were-installed approximately 
80 metres,west:from the: trunk- mains in a vertical bed:_ The :anodes were firstly 
packaged with cokebreeze_ thereby improving_ anodèe - ground.resistance.. The . 
anodes: are: identified. by a. marker post: and label:. 

Test: Points:: Tèst:points are. installed on cathodically protected. structures to 
enabletestingto ensure: fiill protection of the.. mains... Oit these: mains seven. test 
points have- been ihstalled.Making seventeen: all told.. Fòr.details.see-dwgs.. no. 
486/6/6- PETC0024E: 
486/4/6 -W 10100' 

Associated: Drawings:- 
Cathodic: Protection Details 2/14:213 
Cathodic: Protection. Test Point Details 486f1122-AA1T0001E 
Standard Rectifier Wiring Diagram 48&6/25=AA1C0021E 
Vertical Ground bed Details 486/6/25-AA1C0024E 

(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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.?.Lit .. V éfK _.'1,Lnt; 4 yp . . n . .. 

- i ; ` . 

(5:0) PERFORMEDxTESTING 

Ç 
fix e -ui b'3x..T.T43 5 3'"1á^,{: 

(1) Natural. Potential Survey. 

(2) Testing off rñsulated_Flanges, Joints. 

(3) Soil Resistance: Testing. 

(4)_ Current Drain Survey. 

(5) Pipe Coating-Anomaly Survey. 

(6) Rectifier-Loop Resistance. 

(7) Foreign Structure: Interference: Survey and Mitigation:. 

(8) Final Potential. Survey and Commissioning.. 

(6.0) CONCLUSION 

Füll Cathodic protection has -been achieved. on.this section:of:itrunk:mains. The 
cathodic. protection system is registered with. the Electricity Regulator. 
Department =of Minerals and Energy 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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- 201tliiTannary 1998; 
EtectriCal.Engineering:Unit- 
athodiC_Protection. 

CPS Monthly Maintenance Details. 

Required: 

Nitify plant operatorand/or sign entry logs where necessary. 
2/ Have:appropriate:keying: 

Labour: 

One.tradesperson,.one.vehicle. 20 minutes per site. 

Procediffe:. 

I/ Identify-installation. 
2/. Check: system: for operation. 

Recordvoltmeter.. 
47- Record :ammeter:. 
51' comments.. 
6/. Log:entry. 
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20 th- January 1998, 
Electrical:Engineering.Unit 
Cáthodic.Protectiön. 

CPS 6 Monthly Maintenance Details.. 

Required:. 

1/ Notify plant operator-and/or sign entry logs where: necessary. 
2/ Have, appropriate keying.. 
3/ Setof:tools.. (Electricians) 
4f Millimeter:. 
5/ DC'clampmeter: 
6/ Cöppersulphate:reférence.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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20 th.January 1998;_ 
Elect rical_ Engineerings Unit _ 

Cathodic; Protection 

CPS 60 Monthly Maintenance Details. 

Required:: 

1/ Notify plant operator_-and/or sign entry logs where - necessary. 
Z/ Have. appropriate. keying: 
3/ Serof tools:. (Electricians) 
4/ Multimeter:. 
5/' DC:clampmeter.. 
6/ Còpper sulphate reference cell. and.leads. 
7/ Cleaniñg:equipment:. 
8/ Gàticover lifters. 
9/ Rectifierload,banlc 
10/ PCS2000- Detection:Equipment: 
Labour: 
One: tradesperson: electrical,.one.laborer; one vehicle.. 
Eight°hours >per :site: 
Procedure:: 
17 Identify- system. 
21' Check ;system. for operation. 
3/ Recordxvoltmeter: 
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 I.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 to reregister system, if applicable. 
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Bribane VVAter Engineering Services. . CP Form No. 27 

Electrical Engineering. Unit 

Cathodic. Protection Interference Survey. Results Form 

Project./.S......4..`"4 h.. 943 I Unit Reading V2L0 5- Date " 

rvme071 Gs ea/ ti 73 C S-01.; ced/ 
Reading. Test Point 

I. D. 
Location. Swing 

On-, -3 q i? 2-1T 41--5 41- P 0 /4' 63 rp,4 
off -3 9 9 

On - go 4.. F-exc e iL--eki c e @ 7-703. 

Off- -3-04c- 

On- -sig Fe. Pt c e F". e kt c-e Q rn 3 

Off - SI R. A/e-rcf- dóoP. 36 

On -2c' /tieder" tt/Cl-er /14-0..-71:er. 
-- ---- - 

off, -Z41 re-eJer- / 9.5- goo ii air y- o cs 

on- 4 3-0 g r51 filoco6.7-Q/cii . (f».í, 
Off- -243v 5' i 'We ,Q,i o-e, 

Orr -4 90 ago/..e , .f. Ear-/-h frtacaloft a. fair. 

Off --1-4-g5 ref, . 

o o 

On -tact Mo_c 1125-wi ch. Ad. a /I,: 

Off -4/4 Sege gare,e 9. A/arts-to." 0-6 

On -445" At ce 11 a , 4.5 Azor wt. 4, .1 sr 

Off -44-5- 1 P r . ; c- 4 .42,1. 
oo 

On - o2 Z gel*, Ca /71-e.e. a-a r-,a. 5 e 
Off _ 0A 2- 3/cinve-er- g etlael. v /46 0 0 

On --1 73 ""`ILer Ca. W--eK G-a rc a 5 e 
Off -473 5 uP/ 4 g/t "no/ or go no/A y A4 
On .-4 42 44 At /1/0 5" /7 64-c, - 

Off -412 Ade B/c,na,,e,- ,.2.i. a, 
On -3 97 gefrt ce Pet 5.44,11's 

Off -3 S- 9 Nun ci/W- ,ed 00 

On ---4.Z9' 44/f 
Off - 429 Ade 96. it a. e e 

On -37 Trarts 2 (1 174 erleit,. 

Off -3s7 Po/e 44- 811Ai 5r a e) 

On 
_23r i i a.4-e r 

Off 3 5- Meier / 6 44-8/M/ S r 0 C 

TESTED BY 

Révision 09/28/95- 
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Brisbane. Water Engineering Services. 

Electrical Engineering Unit' 

Cathodic. Protection System Loop Resistance 

Ph:_ 34031838 Fx: 34031839 
5 Burrya Street 

Eagle: Farra Q 4009 

Date: 20 January 1998 
CathodicProtection System: insert contract name here 

System Operating Volts: 1 System Operating_amps 0.25 

10 

8 

4 

2 

o 

Loop: Resistance 
(ohms) 

5 

Graph. of System voltage vs current. 

0:2 0.4 0.6 0.8 1 

Current (amps) 

01/21/98 

1.2 1.4 1 6 

OXSUNBNK.LOP 
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Brisbane Water Engineering Services CP Form No. 23 

Electrical Engineering Unit 

Cathodic Protection System Potential Recording Form 

Project OXXLEY TO SUNNYBANK STAGE ONE Date 22 Nd MAY 1998 

Test Point 
number 

Distances 
to T.P. 

Potentials to CuSO4 Resistivities 
at 2 metres Natural Off On 

(metres) (mV) (mV) (mV) (ohm.metres) 
1 0 -729 -939 -1049 36.7 
2 500 -657 -890 -1170 42.7 
3 1000 -633 -950 -1170 38.9 
4 1600 -697 -914 -1082 43.9 
5 2200 -690 -821 -929 40.2 
6 2800 -712 -860 -960 32.6 
7 3300 -694 -817 -921 52.6 
8 
9 

10 

11 

12 

13 

14 

-500 

-700 

-900 

-1100 

-1300 

-1500 

- 

Graph of potentiáls and resistivity vs pipelength 

- 
- A 

Ci 

36.7 42.7 38.9 43.9 40.2 32.6 52.6 
Distance (metres) 

g Natural ® Off 

Rectifier located at OM. 

On Resistivity * -850mV I 

200 

150 

100 

50 

o 

Revision 05/28/98 
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BRISBANE_ WATER ENGINEERING; SERVICES- 

Electrical Engineering Unit Date: 20: January 1998 

TP Test Results Oxley to Sunnybank Sect 1 Trunk Main. 

TP1 Boundry Rd Cus04 to Pipe 
Cus04to Zn 
Zn to Pipe 

Natural 

-935- 

-1049 

115 

ON. 

-942 

1065: 

126: 

OFF 

-891 

-1064 

143. 

TP 1 Blunder-Rd Cus04to Pipe -825 -981 -942. 

Cus04 ta Zn -1069 -1051 -1050 

Zn to Pipe -336 69 178 

Beaty Rd Cus04 to Pipe -1005 -986 -918 

Cus04 to Zn -943 -943 -942 

Zn to Pipe. 57 -38. 68 

TP2_ BlunderRd: Cus04 -to' Pipe -819 -1079 -967 

Cus04 -to Zn -1057- -1080 -1089 

Znt to_ Pipe 234 2 113 

TP3 Blunder Rd Cus04 -to Pipe -70T -936: -915 

Cus04to Zn -1118 1119. -1120 

Zn to Pipe 413 186' 293 

TP4 Blunder Rd Cus04 to Pipe -697 -914 -822 

Cus04 to Zn -1173 -1257 -1212 

Zn to Pipe 476 355 407 

TP5 Blunder Rd Cus04 to Pipe -690 -938 -867 

Cus04 to Zn -1114 -1111 -1111 

Zn to Pipe 425 182 295 

TP6 Main Ave Cus04 to Pipe -712 -943 -830 

Cus04 to Zn -1073 -1082 -1082 

Zn to Pipe 364 125 236 

TP7 Inala Ave Cus04 to Pipe -694 -917 -814 

Cus04 to Zn -1176 -1179 -1179 

Zn to Pipe 482 255 364 

Tested:by J Taylor 
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Brisbane: WáterEngineering Services 

Electrical Engineering; Unit. 

Standard Cathodic Protection Test Point. Data :Gáthering Form 

CP Form No.18 

Project 04k,cj -Scinnb aK 77/r) Date O -1 l-..c17 

TP' Location / q g ti l.6 TP' No 

Mains.Size / zZa TP' Type B h.; 3 

POTENTIAL TESTING: 

CATHODE TO CATHODE RETURN (RESISTANCE) 
ZING REFERENCETO PIPE 
CuSo4- REFERENCE: TO PIPE 
ZINC:TO. CuSo4- 

EARTH-TESTING' 
TEST NO. t , 

PIN.SPACING- 
MEGGER. READING: 

2 in 

COMMENTS/ LOCATION DRAWING- 
j{.cF-eS"c 

IGnce 

Revision 08/01/96 

B/cm 4I eh Rd. 

INSTALLED BY 

e 

RESISTIVITY 

C 

o/1L. 
/S 

-733" 
--- 1 04.? 

36-7.rLm 

Ox l ` Go/P /U6 
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Brisbane Water Engibeering Services. CP Form No.18. 

Electrical Engineering Unit 

Standard. Cathodic Protection Test Point Data:Gathering Font 

Project- 02( ITEY Tp. 40X.14.1.11.11146 Date n(-10-9 7 

TP; Location- ...131aP.0 ikci 

Mains :Size. i2 ?$C.-1.- 

rp, No: 
_ 

TP- Type, 6 

POTENTIAL TESTING', 

CATHODETGCATHODERETURN (RESISTANCE) 
ZINC REFERENCETO PIPE 
CuSo4REFERENCE TO PIPE. 
ZINC' TO CuSo4 

EARTH -TESTING 
TEST NG. 1 

PIN SPACING. 
MEGGER- READING 

TEST NO Z. 

PIN SPACING 
MEGGER READING* 

TEST NO 3' 
PIN SPACING 

-MEGGER READING 

wl 
3 ° 

COMMENTS / LOCATION DRAWING 

RESISTIVITY /4-,.2 7 JL P 

RESISTIVITY 

RESISTIVITY 

.fe-s f 
CXLìí oLrc..00&S 

INSTALLED BY p 

vIScL 

ao"...LeY 

Revision 09/28/95 
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Brisbane Wàter Engineering- Services CP Form No.18. 

Electrical. EngineeringUnit 

Standard: Cathodic Protection Test Point Data. Gathering Form 

Project-...D X L L i 4'0 .SU K018 ...!:...._ 

TPt Location- ...t?L.uNDit a 
Máins.Size: 2, 40 l''IGL- 

1 h 01. J 

Date- )t-1v-... 
T P : 

TP.- Type. ...a 

POTENTIAL TESTING 

CATHODETO CATHODERETURN (RESISTANCE) : "3 . 
ZINC`REFERENCETO: PIPE. +3-i'r0 
CUSo4REFERENCETO PIPE S-go 
ZINC'TO:CuSo4 / . / y. 

EARTH- TESTINg 
TESINO: 
PIN-SPACING g vh 
MEGGER-READING. 3. 1 

TEST NO 
PIN- SPACING 
MEGGER' READING 

TEST NO 3 
PIN SPACING 

-- MEGGER READING 

RESISTIVITY ° q p-h 

RESISTIVITY 

RESISTIVITY 

COMMENTS / LOCATION DRAWING `ttcr 
b 

¡ Z2 
gLùa ísd .m ozH Msci. 

t / [ / ! i ! [ I [ / [ / [ / [ [ [ c / i ! / i ¡" [ 

L 

A 

4-(--4 l'Oh 

A!).yy 

INSTALLED BY SM 

Rèvision 09/28/95 
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6 

Brisbane Wäter EngiñeeriRg: Servïces. cP Form No.18. 

Bectrical_ Engineering Unit 

Standard Cathodic Protection Test Point Data.Gathering Form 

Project: t..cy -OD SUP11,3 J.rG S{ 
TP' Location ..........»........:»».. 

MáinwSize {2..2..0 9! MSc-- 

i Data Z7 - l4-6/ 7 

TP= No.. ................ 

Tlx Type. 

POTENTIAL-TESTING 

CATHODETO CATHODERETURN (RESISTANCE). 
ZING* REFERENCETO:. PIPE 
CùSô4REFERENCETO PIPE 
ZINC.TOE CuSa4 

EARTH-TESTING 
TESTNO. 1` 

PIN. SPACING 
MEGGER READING- 

TESTNO Z. 
PIN SPACING: 
MEGGER READING 

TEST NO 3 

PIN SPACING. 
-- MEGGER READING 

COMMENTS / LOCATION DRAWING 

7, 
- 6 97 _;- 

RESISTIVITY LAC 3 

RESISTIVITY 

RESISTIVITY 

9 T 
iwh 

Pipe 

Deviding PQvli49 t kerOS 

t3luoder Rd. 

INSTALLED: BY `rrl 

Revision 09/28/95 
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Brisbane Water Engineering Services CP Fon No. 21 

Electrical Engineering Unit 

Insulated Joint Testing Details Form 

Project .QX.4. 7...xb a.41Í. iK- 6.4)1 . Date /é " 3 - `?? 

DESCRIPTION 

MAINS DETAILS: 
LOCATIONS: 
SIZE: 
MATERIAL: 
COATING: 
VALVE No. 

IN GROUND TESTING 

X/uG ßv4- , 
/22 c7ry.+-, 

7091 ut7 Dazo7`l A.05] eN 6oN9aA PDLYV7i-lYcePe-c.o47io 
I// df3 

BOLT TO FLANGE RESISTANCE: 
NUMBER OF BOLT: 
FLANGE TO FLANGE RESISTANCE: 
INSULATION CHECKER MODEL 702: 

POTENTIAL DIFFERENCE TO REFERENCE CELL: 

PROTECTED SIDE: 
UNPROTECTED SIDE: 

ABOVE TESTING 11.4. n.n. I 41m. /b7/is: '$ns`. lS 
3 2 n ;\ sn sL 6/15t.- 

1olCh /inr.. 3110.. )3l 13».a,?óltn 
BOLT TO FLANGE RESISTANCE: I7cg 12 AA 3 0/ET, 2.9/171.. <Snn. v6113t I n 
NUMBER OF BOLTS: z 
FLANGE TO FLANGE RESISTANCE: 2 4.6 n.- 

COMMENTS / LOCATION DRAWING 

TESTED BY 1/ 1 - 

Revision 01/29/96 
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Brisbane Water Engineering Services CP Form No. 21 

Electrical Engineering Unit 

Insulated Joint Testing Details Form 

Project .. 24.A.4^,ß. . vt4 11514Nic sG taii 1, Date ...LL >- ï 5 

DESCRIPTION 

MAINS DETAILS: 
LOCATIONS: g0000ARNI ROAD VALiir 12/1-' 
SIZE: /226 vki rr, 
MATERIAL: .$ ¡a L 
COATING: . tl t vrq nex4rPj tf- l o ti., 0Q1vO Lrp pflty :4-n -1 i c. l/e iX 
VALVE No. V/ oq I pipe-3 

IN GROUND TESTING 

BOLT TO FLANGE RESISTANCE: 
NUMBER OF BOLT: 
FLANGE TO FLANGE RESISTANCE: 
INSULATION CHECKER MODEL 702: 

POTENTIAL DIFFERENCE TO REFERENCE CELL: 

PROTECTED SIDE: 
UNPROTECTED SIDE: 

ABOVE TESTING l S/ ro4-.51- 404,i, 3154= .4inz 6'`tß 
j $ f7 '1 Pst N1.re. 7iass. 3 6 . I Shi.-z. 2 atfaz Fs n.rt 
116 Hi% /,.,»3.03 /1,s - F 1 n, 

BOLT TO FLANGE RESISTANCE: ,r¡nJ.54,k i 'rut, to 1.,1113,. iSYkß7zh.n 
NUMBER OF BOLTS: 3Z 
FLANGE TO FLANGE RESISTANCE: / j 4,51 

COMMENTS / LOCATION DRAWING 

TESTED BY J.P. 1 

Revision 01/29/96 
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Brisbane Water Engineering Services CP Form No. 21 

Electrical Engineering Unit 

Insulated Joint Testing Details Form 

Project ..Q2 h2 / 1A .1).6/.142p3 lVe skeri o t>.1 Date 3 -.7g- 

DESCRIPTION 

MAINS- DETAILS: a vit/DA re y flo4 t, t¡4LVt-- fif 
LOCATIONS: 
SIZE: /'Zzo,,,,,., 
MATERIAL: 

nrorurt o - sar/ rwst otu 69110r* 
VALVE No. ©or p, PE- Li. 

IN GROUND TESTING 

BOLT TO FLANGE RESISTANCE: 
NUMBER OF BOLT: 
FLANGE TO FLANGE RESISTANCE: 
INSULATION CHECKER MODEL 702: 

POTENTIAL DIFFERENCE TO REFERENCE CELL: 

PROTECTED SIDE: 
UNPROTECTED SIDE: 

ABOVE TESTING 2SJrlsi. ` ." dI az, 1.5101.:6 TOLE -2 rr, 
¿ -Srti. - . Sn.n /inn 210-2- i 4#44.. i .5n,4 ! orm, 3ut 

BOLT TO FLANGE RESISTANCE: r' f -Sn 37 Sí272: + Snn Z SrrtZ4 
NUMBER OF BOLTS: 

a 
2, 44 / °VAIL 

FLANGE TO FLANGE RESISTANCE: - 3 h.rL... 

COMMENTS / LOCATION DRAWING 

TESTED BY 

Revision 01/29/96 
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Brisbane Water Engineering Services CP Form No. 2.1 

Electrical Engineering Unit 

Insulated Joint Testing Details Form 

Project .....e. i4-:.l..1t?...1gr.f.! j /A.64lrfr.L.S T ot.) j Date ...114- 3 - `7. 

DESCRIPTION 

MAINS DETAILS: fjodAJg, gt ¡Io4U 2nri ALV[ PT; 
LOCATIONS: 
SIZE:. / 2 20 *M s% 

MATERIAL: . b974G 
COATING: r 1 í ) , v a 1 p e N S m ; fscvtu 1 3 O 14- 1 i O 1Lyt Bell L 7Zo 
VALVE No. y ioq Z. 

IN GROUND TESTING 

BOLT TO FLANGE RESISTANCE: 
NUMBER OF BOLT: 
FLANGE TO FLANGE RESISTANCE: 
INSULATION CHECKER MODEL 702: 

POTENTIAL DIFFERENCE TO REFERENCE CELL: 

PROTECTED SIDE: 
UNPROTECTED SIDE: 

ABOVE TESTING °in.)s I .$14 -t. l ? bn-4 X53 n 1 -Sfl ` 244A 1490 2.5', to2. 
Jr,ln st. l 4.0A- 2'4'Th 

P6SfJ- I -)11.-7L -y Ks1. /.4,02.x../ O/G;. 01- 2c202. 
BOLT TO FLANGE RESISTANCE: -2-0 (4-71- / Sn..n.2s1ara. 7431. /lin,A¡2 .: 'An. i4i 
NUMBER OF BOLTS: 32 _ 

FLANGE TO FLANGE RESISTANCE: j 2 n, 
COMMENTS 1 LOCATION DRAWING 

TESTED BY $14 :11)e-- 

Revision 01/29/96 
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Brisbane Wàter Engineering Servïcesi:. CP- Form No:18 

Electrical: Engineering Unit. 

Standard. Cathodic Protection Test Point data Gathering Form 

Project...fho---e-7 -ro ... suinrt.y. k- Date 27,.- - `1 

TP' Location 

MàinsSiíe. ri- ° 
-5- TIx No:. 

TF Type:- 

POTENTIAL.TESTING 

CATHODETII CATHODE RETURN .(RESISTANCE). 2 
ZINC REI=ERENCETO: PIPE +41-2 5' , 

CLLSO4REFERENCETO PIPE - -&Q o 
ZINCTO.CuSo4 -- i /4 

EARTT+TESTING 
TEST-NO: 1` 

PIN-SPACING 
MEGGER READING -'s 

TESTNO" Z 
PIN SPACING 
MEGGER READING: 

TEST NO 3 

PIN SPACING 
-- MEGGER READING 

COMMENTS / LOCATION DRAWING 

RESISTIVITY 

RESISTIVITY 

RESISTIVITY 

Pipe o 
Zh 

8i1--vrnev! B/c>hder rd. 

INSTALLED BY P S i"h 

Révision 09/28/95 
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Brisbane Water Engineering:. Semites CP Rrm No:18- 

Bectriìai: Eïigineerinw Unit 

Standard Cathodic Protection Test Point Data Gathering Form- 

ProjectDile g:1 'fl?....!^L 

TR Location ° .0,.ge.0.ra ä .»............». 

: I v .7 G 

` TP: No ...»...» 

TI= Type.». 

POTFNTIALTESTING":: 

CATHODETQC'ATHODERETURN.(RESISTANCEj'- O .Z -2 
ZINC REFERENCETG PIPE 26 3 
CùSo4REFEREiVCETG PIPE: -8 7 / 
ZINCrTtICùSo4- _. 6 t 8 

EART+TESTING:. 
TEST-Na 
PIN.SPACING 
MEGGERREADING . 

TESTNO'2; " 

PIN,SPACING 
NIEGGER'READING 

TEST-NG -3 
PIN SPACING 

-- MEGGER READING 

COMMENTS/ LOCATION DRAWING 

RESISTIVITY` 3 2. 

RESISTIVITY 

RESISTIVITY 

30q S.t 

King St 

jOTP 
.D 

call-Abaft Zh RC (1. 
/-O / b/ 

EDL.EANDA c RT 

INSTALLED BY 

: 

Révision 09/28/95 
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Brisbane Water Engineering Services cP Form No.18 

Electrical. Engineering Unit 

Standard. Cathodic Protection Test :Point Data-Gathering Form 

Project bX1. ,to S 141 0." I'` Serc I Date, 2,1 o -47 

TP_ Location: CY r KIK, l'I 4.1.ta..r AIro TP- No: 7 
MainsSize 17- ° 91 A- 141' ,F GL TP- Type:: 

POTENTIAL TESTING' 

CATHODETO`CATHODE RETURN (RESISTANCE) 
ZINC.REFERENCETO PIPE 
CUSo4 REFERENCETO. PIPE. 
ZINC ::.TO :CUSo4 

EARTH TESTING': 
TEST NO. t 
PIN, SPACING 
MEGGER- READING: 

TEST-NO 2' 

PIN SPACING 
MEGGER READING 

TEST NO 3 

PIN SPACING 
-- MEGGER READING 

COMMENTS / LOCATION DRAWING 

TP 

RESISTIVITY -g-7. -G SC.nryt 

RESISTIVITY 

RESISTIVITY 

Q ip e %,ZZfl M SCL ° 

ki.V1 g /1 v e 

INSTALLED BY 9m yrlf 

Revision 09/28/95 
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Brisbane VVAter Engineering. Semites CP Form No. 21 

Eléctritai.Engineering;Unit: 

Insulated Jointresting Details: Form- 

Rojo& LI X L ¶0 t4 Date. I ° 47 

DESCRIPTION: 

MAINS:DETAILS: 
LOCATIONS 
SiZE 
MATERIAL 
COATING: 
VALVE No : 

IN:GROUND TESTING; 

1-2-2.0 01A- r1SC-1.- 
/ ?g, 4/ q gag 

11,2.0 44 5-c 
T1__ 

13o laid Rol 5 -e Iffaxet Ate,cm,n. 

BOLT.TOTLANGERESISTANCE. 
NUMBEROFBOLT.-. 
FLANGE.TaFLANGE RESISTANCE:. 

- INSULATION: CHECKER MODEL:702: 

POTENTIAL DIFFERENCE TO REFERENCE CELL: 

PROTECTED: SIDE 
UNPROTECTED SIDE: 

ABOVE TESTING 

BOLT TO FLANGE: RESISTANCE: 
NUMBER OF BOLTS: 3 2 
FLANGE TO. FLANGE RESISTANCE: 

COMMENTS / LOCATION DRAWING 

TESTED. BY p. s 01 114- 

Revision 09/28/95 
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¡ DRAWING LIST - SECTION 1 
DRAWING NUMBER DRAWING" TITLE PIPE. CHAINAGE 

486/4/6- W10100 COVER SHEET 

486/4/6- W10101. LOCALITY PLAN CH. 0.000 - 3153.234 
486/4/6-W10102 PROJECT NOTES - 

486/4/6- W10103 PLAN AND LONGITUDINAL SECTION CH. 0.000 - 141.160 
486/4/6-W10104 PLAN AND LONGITUDINAL- SECTION CH. 141.160 - "429.046 
486/4/6- W10105 PLAN AND LONGITUDINAL. SECTION CH. 429.046 - 721.676 
486/4/6- W10106 PLAN AND LONGITUDINAL SECTION CH. 721.676 - 1003.360 
486/4/6- W1010T PLAN AND LONGITUDINAL. SECTION CH. 1003.360 - 1297.522 
486/4/6- W10108 PLAN AND LONGITUDINAL SECTION CH. 1297.522 - 1578.946 
486/4/6- W10109 PLAN AND LONGITUDINAL SECTION CH. 1578.946 - 1815.243 
486/4/6- W10110 PLAN AND LONGITUDINAL SECTION CH. 1815.243 - 2106.048 
486/4/6- W10111 PLAN AND LONGITUDINAL SECTION CH. 2106.048 - 2399.307 
486/4/6- W10112 PLAN AND LONGITUDINAL SECTION CH. 2399.307 - 2596.556 
486/4/6- W10113 PLAN AND LONGITUDINAL SECTION CH. 2596.556 - 2869.528 
486/4/6- W10114 PLAN AND LONGITUDINAL. SECTION CH. 2869.528 - 3153.234 
486/4/6- W10115 PIPE: LIST 
486/4/6-W10116 ANCHOR BLOCK AND TRENCH DETAILS 
486/4/6- W10117" AIR VALVE AND GENERAL DETAILS . 
486/4/6- W10118 SCOUR PIT DETTI1á 
486/4/6-W10119 1200. DIA. VALVE PIT- N °.1" G.A. BOUNDARY RD. EXISTING MAIN 
486/4/6- W10120 1200 DIA. VALVE PIT- N°.1 REINFORCEMENT 
486/4/6 - W10121. 1200 DIA. VALVE PIT N °.2 G.A. BOUNDARY RD. CH. 3.285 
486/4/6- W10122 1200 DIA. VALVE: PIT N °.2. REINFORCEMENT- 
486/4/6-W10123 1200' DIA. VALVE. PIT N °.3 G.A. KING AVE. CH. 3153.469 
486/4/6-W10124- 1200 DIA. VALVE PIT N °:3' REINFORCEMENT 
486/4/6- W10125* ENVIRONMENTAL. MANAGEMENT PRACTICES 

,486/4/6- W10126 EASEMENT DETAILS 

' CONTROL POINTS DATA \ 
FILENAME POINT NO. EASTING NORTHING SURFACE DESCRIPTION 

51987R 9956 8064.904 3.941 DUMPY PEG 

9957 8043.043 
_50134.835 
50097.276 4.121 SCREW IN CONC. WALL 

9958 8115.618 50143.263 4.591 G.L NAIL IN POST 
M333 9901 7990.460 50224.087 4.737 SCREW IN CONC. 

9902 8110.165 49719.308 16.543 STAR PICKET 
9903 8194.033 49310.943 33.032 SCREW IN CONC. 
9904 8210.840 49237.967 35.012 ALIGNMENT SPIKE 
9905 8228.883 49153.919 34.480 SCREW IN CONC. 

* 9909 8019.532 50145.571 4.143 SCREW IN CONC. 
9910 8029.610 50094:540 4.444 PEG 
9911 8041.212 50035.791 5.003 STAR PICKET 
9912 8059.682 49951.196 7.776 PEG 

9913 8080.320 49856.675 12.226- STAR PICKET 
9914 8095.280 49787.885 14.688 PEG 

9915 8133.218 49617.044 18.824 PEG 
. 9916 8156.930 49511.856 21.015" NAIL IN CONC. 

* 9917 8122.912 49721.707 17.623 PEG 

9918 8133.151 49723.634 18.142 PEG 
991.9 8145.211 49619.464 19.941. PEG 

9920 8155.391 49621.518 20.395 PEG.. 
9921. 8181.228 49403.499 27.115 PEG 

. 9922 8169:793' 49514.621 21.469 PEG 
0 .9923 8179.511. 49516.710 21.946 PEG 

` - 9924 8070.120 50000.804 6.912 PEG J 

' CONTROL POINTS DATA 
FILENAME POINT NO. FASTING NORTHING SU RFACE 

DESCRIPTION 

M333 9928 8463.652 48216.012 22.995 PEG 

9931 8494.989 47885.533 11.600 ORIG. SCREW /CON. 
9932 8514.635 47997.057 8.150 PEG 

9933 18551.977 47846.463 16.055 ORIG. PEG 

9935 8540.263 47817.177 18.076 PEG 

9936 8555.257 47805.566 19.316 PEG 

9949 18131.599 49543.374 19.411 NO DISCRIPTION 
9950 8178.320 49337.204 31.386 NAIL IN CONC. 
9951 '8209.351 49317.008 32.639 NAIL IN CONC. 
9952 8254.466 49038.257 25.423 SCREW IN CONC. 
9953 .8267.422 49086.321 31.334 DUMPY PEG 
9954 8259.833 48970.709 18.800 HILTI IN CONC. 
9955 8289.722 48908.724 13.921 G.I. NAIL IN BITUMEN 
9956 8303.377 48774.788 18.364. NAIL IN CONC. 

e 9957 8330.245 48651.340 30.122 HILTI IN CONC. 
9958 8373.356 48533.081 33.305 HILTI IN CONC. 

S1884R 9200 8638.167 47815.573 18.470 PEG 

9201 8895.465 47773.303 9.708 SCREW /KERB 
9202 9092.605 47740.354 19.016 P.S.M. *32582 
9203 9259.469 47706.380 12.071 SCREW /TRAFFIC IS., 

coo 

OXLEY TO 
SUNNYBANK HILLS 
TRUNK MAIN 

F SECTION 2 

01200 
BUTTERFLY 

VALVE 
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1 ! 5000 

FOR NOTES REFER DRAWING 
NUMBER 486/4/6- W10102 

DATE 

PII& 8 cr 
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OXLEY TO SUNNYBANK HILLS 
SECTION 1 
1220 DIA. MSCL WATER MAIN 
LOCALITY PLAN 
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:...;. - 

,T.0): INTRODUCTION 

SteeLwlien. immersed. or covered. in. waterhas a. tendency to corrode: (or. rust) as the: oxidized 
förm 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; itis 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 prevent this deterioration and-corrosion occurring.. This 
additional: protection. is achieved. by the cathodic: protection. system. 

(ZO) 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: 

electricallycontinuouswith less.active_or. passive areas knownascathodes.. 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 individúal_ 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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Size_ 

Coating: 

Length: 

Di-a:1220- mm: mild steel. cement :liñéd:_ 

Medium- density fúsion bonded Polyethylène- 

3.300 km 

Location:- Cnr Boundry Rd.and Blunder Rd. to King Avenue.and Inala Avenue. This main 
connects to the:Blunderto Beatty Rd trunk main- at the °cnr. Boundry and. 

BlunderRds:. 

Còñstruction. 486/4/6/-410100 
Drawings:- 
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c,utÿì. : x 
.- ?... - 

(4:0) ATHÒDIC'PROTECTiONDETAIII4. 

(41)< Type of Cathodic:Protection:. Impressed :Current:.. 

(4.2) Rectifier: Specià1.32Volt,.10 amp direct: current ;output :enclòsed.ina :stainless 

steer switchboard:. Rectifier has a 240V supply. from the nearby Oxley 

Archerfield. Submersible: Sewerage Pumping-Station .. 

(43) Cathode: The cathode point: is located on the- trunk main: at test: point 3 nearAir- 

Valve No 1267`aproximately 100 meters north of :theseweragepump-station.. The- 

cathode point: is where: the. cabling from the. rectifier. isattached.to- the structure. 

under cathodicprotection.. 

(4.4) 

(4.5) 

(4:6) 

Anodes :: Two 1500 x-75mm- silicone- iron anodes' were: installed approximately 
80 metres :west 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-post _ and label. 

Test Points: Test-points are installed on-.cathodically protectedLstructures to 

enable:testingto ensure: full protection of the-.mains... On: these mains- seven test: 
points have_ been. installe d .Making: seventeen all .told.. Fórdetails :see: dwgs.. no.. 

486/6/6- PE1C0024E.: 
486/4/6- W10100- 

Associated Drawings:: 
Cathodic Protection Details -- 27,14213` 

Cathodic. Protection Test-Point Details. . - 486/1/22. AA1T0001E 

Standard Rectifier Wiring Diagram - 486/6í25- AA1C0021E 

Vertical Ground bed Details - 486/6/25- AA1C0024E 

(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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(1) Nátural.Potential.Survey.. 

(2) Testing: of Insulated Flanges; Joints.. 

(3) Soil Resistance. Testing. 

(4). Current Drain Survey. 

(5) Pipe. Coating Anomaly Survey. 

(6) Rectifier. Loop Resistance. 

(7) Fóreign Structure. Interference: Survey and. Mitigation. 

(8) Final* Potential Survey and. Commissioning:. 

(6:0) CONCLUSION 

Full. Cathodic:protection-has been achieved.onthis section.oftrunk:mains.- The. 
cathodic:. protection system is registered. with: the Electricity Regulator 
Department-of Minerals and Energy and.has- approval.to operate.. 

(7:0)- MAINTF;DIANCE: 

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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2ifitliTanuary 1998,, 
Electrical. Engineering: Unit 
Cathodic:Protection: 

CPS,Monthly Maintenance. Details. 

Required:. 

- 

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

Labour: 

One.tradesperson, one.vehicle. 20 minutes per site. 

Procedure: 

1/ Identify installation. 
2/ Check. system. Mr: operation. 
3,- Record voltmeter. 
47 Record. ammeter: 
51' Comments. 
6/ Log entry. 

e 
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F 

20-th- Tänuary1998;. 
Electrical: EñgiñeeriñgrUnit- 
Cathodic Protectión: 

CPS- 6 Monthly Maintenance Details. 

Required: 

- T/. Notify plant operatorand/or sign entry logs where. necessary. 
2/ Have: appropriate:keying.. 
3/ Setoftool&_ (Electricians) 
4/f Multimeter.. 
5/ DC:clampmeter.. 
6/ COppersulphate. reference cell and leads.. 
T/ .Cleaning equipment.. 
8/ Gätic:coverlifters.. 

Labour:. 

Cone; tradesperson electrical, -one. laborer,. one vehicle. 
1 vvoshours per. site:_ 

Procedùre:: 

17' Identify y 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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20 th. January 1998, _ 

Electrical Engineering Unit 
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/ DCclampmeter. 
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/ Checksystem 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. 
il/ Check all switchboard and testpoint terminals for tightness. 
12/ Check all switchboard and testpoints are labelled and I.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 to reregister system, if applicable. 
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Brisbane Water Engineering Servites 
Electrical EngineerinwUnit 

Cathodic: Protection. Interference Survey. Results POrm: 

CP'Form No. 27 

Project sonnah.f.a,. si5 Unit Reading / Velq 025-4 Date Z° 

0511rumeo/ e 44' lAI tt 73.0 u $.04 
Reading: Test Point 

I. D. 
Location Swing 

on- -3q.9 La ---Ar Lce3 41- Po /e 0 77'4 
V 

00 
Off- --379 Ai 
Orr - go 4. Fe-nee Fekt c e Q ria3 

Of -3-0/f- 
0-6 

on- -5-gEr. Fen c. X7e if c.e Q r P 3 

Off -- SI g /t/e-xf. doo-P-, 6 6 

On' - -1 Cf-t 14-421-e '''' 4, a -/-lar. /14 e.-7i-e e 
_. 

Off' -z4t, rPf-der I 9'5" Boa,/ dry- 0 e 

Orr -4-I6 g't --,3 pi /Kw c,cio.t a Ids . (fis-w.C4 

Off -24-3v 5' i 'de ,d. Ot, 

on- - 4, 90 6,1,-01.4, .4- ¿art-4 of .c.10.../.4. 

Off -4-ga rap . 

o o 

On - 4/4 44 a-c. Ifiswi ch Ad. o /Art 

Off -6,4 Srqo 1-4.-1,. e 9. A/or nia,r o-e, 

On -445- iQt ce hi a evey tVor 0-t 4, v 9 

Off -44c-- I vs. Zi. oc. - 

On - o2 2 91-1,,, Ca l -/-.e x. 6-a r-ag e 

Off _ 0A z 3/ci rti34: r iiiot,rtolry 46 00 

On - 4F 7 3 `A'474" c a_ t-71-ek G-a rsa g e 
Off -473 5`1P,4 R/vnol. or Ro di A 06 , A-.06 1 % 

On -442 4 kt Ai° 5 ' 17 40 
Off 44Z. Po / B/und.e,- -"A/. eu, 

On -3Ç "..,/ ce ge/ 5.44-4-715 

Off. -3 S. 9 gilin de/- ,ed 00 

On -4Zq 1.4 Ih-t 07 65-2) 

Off - 42 9 Pole g 7 4, k Pl-e e R. g i . e o 

On - 30 7 7.-ans 2. 4 774 0/ eil,. 

Off -U7 Po/a 4z-R4,t/ 5 T o o 

On ,..z3r a. a,-4-4. r 

Off 3r mej,,- /6 44-riAtv sr o 6 

TESTED BY 

Revision 09/28/95 

. 
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Brisbane Water Engineering Services 

Electrical Engineering' Unit 

Cathodic Protection System Loop Resistance 

Date: 20 January 1998 
Cathodic Protection System: 
System Operating Volts: 

01/21/98 

10 

8 

6 

4 

2 

o 

Ph: 34031838 Fx. 34031839 
5 Bunya Street 

Eagle Farm Q.4009 

insert contract name here 
1 System Operating amps. 0.25 

Loop Resistance 
(ohms) 

5 

Graph of System voltage vs current . 

0.2 0.4 0.6 0.8 1 

Current (amps) 

1.2. 1.4 1.6 

OXSUNBNK.LOP 
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Brisbane: Water Engineering: Services: CP Form No. 23 

Electrical Engineering Unit: 

Cathodic Protection System Potential Record ing Form 

Project Oxley to Sunnybank sec.1 Date 20 th January 1998 

Test-Point 
number 

Distances 
to T.P. 

Potentials to CuSO4- Resistivities . 
at-2. metres Natural Off On 

(metres) (mV) (mV) (mV) (ohm.metres) 
1 0 -825 -942 -981 36.7' 

2 0.5 -819 -967 -1079 42.7 

3 1 -707 -915 -936 38.9 
4 1.6 -697 -822 -914. 43.9 

5 2.2 -690 -867 -938 40.2. 

6 2.8 -712 -830 -943 32.6 

7 3.3 -694 -814 -917 52.6 

Graph of potentials and resistivity vs pipelength 

o 500 

400 

-500 

4 r 300 
f'1 

A A A 
-1000 

200 

-1500 
100 

6 0 
-2000 1 1 o 

o 0.5 1 1.6 2.2 2.8 3.3 

Distance (metres) 

Natural t Ofi On -850mV 7±T Resistivity 

Rectifier located at oxdey archerfield p. stn. 

Revision 01/2.1/98 
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BRISBANE WATER ENGINEERING SERVICES_ 

Electrical Engineering Unit Date 20. January 1998 

TP Test Results Oxley to Sunnybank Sect 1 Trunk Main 

TP1 Boundry Rd Cus04 to Pipe 
Cus04 to Zn 
Zn to Pipe 

Natural 

-935 
-1049 

115 

ON- 

-942 
-1065 

126 

OFF 

-89.1- 

-1064 
143 

TP 1 Blunder Rd Cus04 to Pipe -825 -981 -942_ 

Cus04 to Zn -1069 -1051 -1050 
Zn to Pipe -336 69 178. 

Beaty Rd. Cus04 to Pipe -1005 -986 -918 
Cus04 to Zn -943 -943 -942 
Zn to Pipe 57 -38 68 

TP2 Blunder Rd Cus04 to Pipe -819 -1079. -967 
Cus04.to Zn -105T -1080 -1089 
Zn to Pipe 234 2 113 

TP3 Blunder Rd. Cus04.to Pipe -707 -936 -915 
Cus04 to Zn -1118 -1119- -1120 
Zn to Pipe 413 186 293 

TP4 Blunder Rd Cus04 to Pipe -697 -914. -822. 

Cus04 to Zn -1173 -1257 -1212 
Zn to Pipe 476 355 407 

TP5 Blunder Rd Cus04 to Pipe -690 -938 -867 
Cus04 to Zn -1114 -1111 -1111 
Zn to Pipe 425 182 295 

TP6 Main Ave Cus04 to Pipe -712 -943 -830 
Cus04 to Zn -1073 -1082 -1082 
Zn to Pipe 364 125 236 

TP7 Inala Ave Cus04 to Pipe -694 -917 -814 
Cus04 to Zn -1176 -1179 -1179 
Zn to Pipe 482 255 364 

Tested by J Taylor 
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Brisbane WaterEng.ineering Services, 

Electrical Engineering:Unit: 

Standard. Cathodic Protection Test:Point:Data Gathering Form 

CP Form No.18 

Project 0nl *4 - Sor,n ban 7/,11 

T12' Location / g g A/ 16 

MainsSize: / 2-10 _ 

Date. 2-o -- 0!7 

TP. No. 

TP ° Type. B c 3 

POTENTIAL_TESTING: 

CATHODETO CATHODE RETURN-(RESISTANCE) 
ZINCREFERENCETO PIPE 
CuSo4-REFERENCETO PIPE 
ZINC:TO-CúSo4- 

EARTH. TESTING - 

TESTNO:1` , 

PIN SPACING 
MEGGER:READING: 

COMMENTSCL 
ßLF 

j/Zeg 

CATION: DRAWING 

RESISTIVITY 

DI r Re \ 1- _ rçr,ce 

Revision 08/01/96 

B/c111 d er- 4/. 

INSTAIED. BY 

e . Oxl Go/P C 

o1 . 
1 1 S 

- 93 3' 
-- L ol,_c/ 

3 / 7.1z.m 

/v6 
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Brisbane Wäter Engineering Services 

Electrical Erigineering;Unit: 

Standard. Cathodic Protection Test Point Data Gathering Form 

CP Form No.18 

project- 02( Suit Y I Ala 

TP- Locatiorr M 
Mains -Size 122.O mis 

I tivi 14i r1,434-/ 

POTENTIAL TES-TING' 

Dater 

TP,' 

rFr Type 6 

CATHODETO CATHODE RETURN (RESISTANCE) 
ZINC'REFERENCE TO PIPE 
CuSo4REFERENCE TO PIPE 
ZINCTO CuSo4 

EARTH TESTING' 
TESINO. t 
PINSPACING 
MEGGER READING' 

TEST-NO Z 
PIN SPACING 
MEGGER READING 

TEST NO 3 
PIN SPACING 

-MEGGER READING 

m 
- 

COMMENTS / LOCATION DRAWING 

RESISTIVITY 7 ft._ p 

RESISTIVITY 

RESISTIVITY 

fe-s 

o (1,f 

INSTALLED BY p _§ Pi I 

Revision 09/28/95 
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Brisbane Wáter Engineering Services CP Form No.18 

Electrical_ Engineering-Unit 

Standard. Cathodic Protection Test PointData Gathering. Förm. 

Project ...0 1( L. E`l 4"0 .;s-u K t+i X.ß Date: - I° --cl Z , 

TP Location: ...aLppiDeit. TR No.. 

MainsSiza- ! 40 12IId r1SGL. TP"' Type_. ..a 
I in dl:, 

POTENTIAL TESTING 

CATHODETO CATHODERETURN (RESISTANCE) 3 
ZINC: REFERENCETO PIPE. +S g-0 
CùSò4REFERENCE-TO:PIPE: - S'qp 
ZINC:TO'CuSo4 / 0 

EARTH-TESTING 
TEST NO: 1` 

PIN. SPACING 
MEGGERREADIN 

TEST NO' 2 
P1N,SPACING: 
MEGGER READING= 

TEST NO 3 

PIN SPACING 
READING 

T vh 
.3, 

COMMENTS / LOCATION DRAWING 

r 

RESISTIVITY. 1g-7 _IL p ti 

RESISTIVITY 

RESISTIVITY 

BL ri 91.21k (Zd 
tit ilL1 

A. 

[ ! / / / ! i / 

en 

o 
4 
t1 
E 

i z20 
o ziki 

+ / t// i/ l i j i t/ HácVh 

DwlYtayy n,. 

INSTALLED BY ( SM 

Revision 09/28/95 
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Brisbane Water Engineering Services CP- Form No.18 

Electrical. EngineerinqUnit 

Standard. Cathodic Protection Test Point DataGathering Form 

project tp(i...e-y S 

TIT Location. 

MainwSiz.e. 17:1% 2-C) DO- r""- 

i Data 2.7 /0-7 
TP: Na: 

7Fr Type. 

POTENTIAL-TESTING 

CATHODETGOATHODERETURN (RESISTANCE) *7, A-- 
ZINC REFERENCETO: PIPE --- 677 
CuSb4REFERENCETO: PIPE -IS. 
ZINCTO- CuSo4- V col 

gainUM5330a. 
TESTNC. 1- 

PlNSPACIN 
MEGGER READING 

TESTNO Z 
PIN- SPACING 
MEGGER READING 

TEST NO 3 

PIN SPACING 
--MEGGER READING 

RESIS.TIVITY L, 3 -9 Afiri 

RESISTIVITY 

RESISTIVITY 

I - 

COMMENTS / LOCATION DRAWING 
ATP 

/-7 

b Pispe. 

D ev /..ig Pavt;49 r, kerbs 

t3/uticier Rd. 

INSTALLED BY 1j 
(- Í1J(( 

Revision 09/28/95 
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Brisbane VVàter Engiñeer.ing: S"efvicesr. CP Fornr No:18 

Eectricad: EngineerinQ.Unit 

Standard: Cathodic Protection- rest Point i?ataGathering Porn 

project ....QX1--t-7.... ....54441.149_ 12a-n Dater-:.. 27 - 
Tlx Location 

MainsSize: 11-7-0 

`TP Na 

Ttz Typa 

u...-..-7 

POTENTIAL' ..TESTING 

C'ATHaDETQ CATHODE RETURN (RESISTANCE).. 2. 
ZINC< REFEZENCETO' PIPE -14-4 z j.' - -. 
CùSo4REFERENCETO PIPE: 
ZINC:.TQ CiiSo4 /4 

EARTH=T1rSTING .: 

TESTNO 1^ 

- PIK SPACING RESISTIVITY" 1O 1 

MEGGERREADING: 

TEST NO Z 
PIN SPACING. RESISTIVITY 
MEGGERREADING . 

TEST NO a 
PIN SPACING RESISTIVITY 

-- MEGGER RE4DING. 

COMMENTS / LOCATION DRAWING 

? T( 
i 

Pipe +o 2 
2h 

t3rvm eh Sec/. Blcnhder rd. 

INSTALLED' BY P S .n -f 
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;:.:. `:j;.: . - . - -. 
- .. . . - 

Brisbane INàter Eng [need ñg; Services CF Fomr No:1 a 

Her.tricaisEngineeringUnik 

Standard Cathodic Protection- Test Point Data Gathering Font 

FrojectO.il..11:-/ 5.a.tvi 10 t&- Ss- c-i 

TP= Locatiorr.: .Q,. :0. ä .»....»....»......_ 

Máirrs~Size:...f ....t.1.S.f..tr 

Data:-..»7..? -Lp -ct ? 

...»....» ..... _ ` TIz No._ .. 
TP= Type .».fr.8 

pOTENTTAL_TESTiNG 

CAATHODETQCA-TFiODERERIRN (RESISTANCE):. D 2 ..CL 

ZINC<REEERENCET6 PIPE x 3 
CùSo4REFERENCETQ PIPE - 97 / 
ZINCTCJ. CuSo4 _. 6 t 8 

EART=ETING: 
. TESTNO: 1` 

PIN: SPACING 
MEGGERREADING 

TESTNO Z: 

PINrSFACING: 
IVIEGGER' READING 

TEST NO" 3 
PIN SPACING. 

-- MEGGER READING 

COMMENTS 1 LOCATION DRAWING 

RESISTIVITY 3 Z. . 
RESISTIVITY 

RESISTIVITY 

30q krug S.t 

king Sr 

+o 

code Zn RG É, 

EßLE,4NDA car 

INSTALLED BY 

.de 

Revision.09 /28/95- 
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Brisbane . Wáter° Engineering Services 

Electrical Engineering; Unit: 

Standard. Cathodic. Protection lest: Point: DataGathering Form 

CP Farm No.18 

Project bXLP-Y. to Suhh4 S icy-, I Date_ ...--- i v .41 

TP; Location I 4.1in. TP` No: 7 
Máins,Size 17-1----° 91 A- er -F 4L P' Type- B. 

POTENTIAL TESTING' 

CATHODETO: CATHODERETURN- (RESISTANCE) 
ZINC:REFERENCE.TO PIPE 
CuSo4REFERENCETO PIPE. 
ZINCTO:CúSö4 

EARTH; TESTING, 
TEST NO: 1' 

PIN. SPACING 
MEGGER READING 

TESTNO'2' 
PIN SPACING 
MEGGERREADING 

TEST NO 3' 

PIN SPACING 
- ' MEGGER READING 

COMMENTS / LOCATION DRAWING 

7-P 

RESISTIVITY 

RESISTIVITY 

RESISTIVITY 

5 -6 .3COrK 

p p e %z20 n1 scL 

k g Ave 

INSTALLED BY P 94/ yr-ff 

Revision 09/28/95 
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Brisbane:. Wáter Er.rgiñeer.iñg Services CP' Firm- No:. 2.r 

Electrical: Engineering Unit 

Insulated: Joint-resting-Details Form 

Project ..i'? X L $") Data / -' °-' 

DESCRIPTION 

MAINS.. DETAILS: 
LOCATIONS: 
SIZE: 
MATERIAL 
COATING. 
VALVE No: 

IN :GROUND TESTING: 

'ptb- T1GL 
Lg .V14 gig 136 

0-.Z.o ivt $' C L 
5 TEEL. 

SLO% 80 el /ool5 .ef-sCvoea 

BOLT Ta FLANGE RESISTANCE: 
NUMBER'OFBOLT: 
FLANGET.O FLANGE RESISTANCE: 
INSULATION CHECKER MODEL.702:- 

POTENTIAL DIFFERENCE TO REFERENCECELL: 

PROTECTED SIDE 
UNPROTECTED SIDE:. 

ABOVE TESTING 

BOLT TO FLANGE RESISTANCE: 
NUMBER OFBOLTS: 32. 
FLANGETO FLANGE RESISTANCE: 

COMMENTS / LOCATION DRAWING 

TESTED BY C ' S ' 01' 

Revision 09/28/95 
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DRAWING LIST - SECTION 1 1 

DRAWING NUMBER DRAWING TITLE PIPE.CHAINAGE 
486/4/6- W10100 COVER SHEET 

486/4/6 -W1010í. LOCALITY PLAN CH. 0.000 - 3153.234 
486/4/6- W10102 PROJECT NOTES 

486/4/6- W10103 PLAN AND LONGITUDINAL SECTION CH. 0.000 - 141.160 
486/4/6- W10104 PLAN AND LONGITUDINAL SECTION CH. 141.160 - 429.046 
486/4/6- W10105 PLAN AND LONGITUDINAL SECTION CH. 429.046 - 721.676 
486/4/6- W10106 PLAN AND LONGITUDINAL SECTION CH. 721.676 - 1003.360 
486/4/6- W10107 PLAN AND LONGITUDINAL SECTION CH. 1003.360 - 1297.522 
486/4/6- W10108 PLAN AND LONGITUDINAL SECTION CH. 1297.522 - 1578.946 
486/4/6- W10109 PLAN AND LONGITUDINAL SECTION CH. 1578.946 - 1815.243 
486/4/6- W10110 PLAN AND LONGITUDINAL SECTION CH. 1815.243 - 2106.048 
486/4/6- W10111 PLAN AND LONGITUDINAL SECTION CH. 2106.048 - 2399.307 
486/4/6- W10112 PLAN AND LONGITUDINAL SECTION CH. 2399.307 - 2596.556 
486/4/6- W10113 PLAN AND LONGITUDINAL SECTION CH. 2596.556 - 2869.528 
486/4/6- W10114 PLAN AND LONGITUDINAL SECTION 'CH. 2869.528 - 3153.234 
486 /4/6 PIPE: LIST 
486/4/6- W10116 ANCHOR BLOCK AND TRENCH DETAILS 
486/4/6- W10117 AIR VALVE AND GENERAL DETAILS 
486/4/6- W10118 SCOUR PIT DETV+ItS 
486/4/6- W10119 1200. DIA. VALVE PIT N °.1 G.A. BOUNDARY RD. EXISTING MAIN 
486/4/6- W10120 1200 DIA. VALVE PIT N °.1 REINFORCEMENT 
486/4/6- W10121. 1200 DIA. VALVE. PIT N °.2 G.A. BOUNDARY RD. CH. 3.285 
486/4/6- W10122 1200. DIA. VALVE. PIT N °.2 REINFORCEMENT 
486/4/6- W10123: 1200. DIA. VALVE. PIT N °.3 G.A. KING AVE. CH. 3153.469 
486/4/6- W10124 1200: DIA. VALVE- PIT" N °.3 REINFORCEMENT 
486 /4/6- W10125 ENVIRONMENTAL MANAGEMENT PRACTICES 

`486/4/6- W10126 EASEMENT DETAILS 

CONTROL. POINTS DATA 
FILENAME POINT ND. FASTING NORTHING SLRRFACE. DESCRIPTION 

S1987R 9956 8064.904 50134.835 3.941 DUMPY PEG 

9957 8043.043 50097.276 4.121 SCREW IN CONC. WALL 
9958 8115.618 50143.263 4.591 G.L NAIL IN POST 

M333 9901 7990.460 50224.087 4.737 SCREW IN CONC. 

9902 8110.165 49719.308 16.543 STAR PICKET 
9903 8194.033 49310.943 33.032 SCREW IN CONC. 
9904 8210.840 49237.967 35:012 ALIGNMENT SPIKE 
9905 8228.883 49153.919 34.480 SCREW IN CONC. 

9909 8019.532 50145.571 4.143 SCREW IN CONC. 
9910 8029.610 50094:540 4.444 PEG 
9911 8041.212 -50035.791 5.003 STAR PICKET 
9912 8059.682 49951.196 7.776 PEG 

9913 8080.320 49856.675 12.226 STAR PICKET 
9914. 8095.280 49787.885 14.688 PEG 
9915 8133.218. 49617.044 18.824 PEG 
9916 8156.930 49511.856 21.015 NAIL. IN CONC. 

9917 8122.912 49721.707' 17.623 PEG - 9918 8133.151 49723.634 18.142 PEG 
. 9919 8145.211 496 19.46 4 19.941 PEG . 9920 8155.391 49621.518 20.395 PEG... 

9921 8181.228 49403.499 27.115 PEG 
if . 9922 8169.793" 49514.621 21.469 PEG 

9923 8179.511 49516.710 21.946 PEG 
` 9924 8070.120 50000.804 6.912 PEG 

/ CONTROL POINTS DATA 
FILENAME POINT NO. EASTING NORTHING 

SLÉVAELE DESCRIPTION 

M333 9928 8463.652 48216.012 22.995 PEG 

9931 8494.989 47885.533 11.600 ORIG. SCREW /CON. 
9932 8514.635 47997.057 8.150 PEG 
9933 8551.977 47846.463 16.055 ORIG. PEG 
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