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Objective 0z0z0m0 a-rohe o
TZ¢" CITYCOUNCIL | Otepoti
. REFER TO SHEE‘I; €1002 fiFER TO.SHEET C1003 %EFER TO SHEET C1004
» To produce a concept design for 3 waters W S f:f,\/“\
network renewals considering a range of ' cia AR

inputs to maintain levels of service and
achieve strategic outcomes for DCC.

» Work closely and collaboratively with DCC
and ECI McConnell Dowell (ECI) & Citycare | - :
(O&M), sharing and adopting lessons from Aa L 4

the wider team including other panel
consultants.

FLOOD ZONE

> Enabled collaboration across WSP’s
national team.

PLAN
NTS

5 DUNEDIN | =siee

-:-' cnvcounculo pl

WATER CONCEPT
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Pinehill, Dunedin \\ \ I ).g:%:-‘:. DUNEDIN gar%mg%ra

2" CITYCOUNCIL | Otepoti

> Three waters renewals

(WS, WW and SW)
o

» Approximately 47km of
wastewater, stormwater,
and water supply
pipelines

» 1,140 predominately
residential properties

Catchments

[ Catchment A
[ Catchment B
500 m [ Catchment C

Legend

[ Catchment A |
[J Catchment B |88
[J Catchment C
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Water supply pipe material

1%

Cast iron (55%), asbestos cement (11%), PE (11%)
Pipes installation range: 1929 to 2022

Approximately 36% of the piped network aged >80 year

m Asbestos Cement (AC) m Cast Iron (Cl) m Concrete lined steel (CLS)
m Copper (CU) m Ductile iron (DI) m Polyethylene (PE)
® Polyvinyl chloride (uPVC) = Steel (ST)

Modelling Symposium VeselingGowe | Water
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Renewal of 3 Water pipelines based on:

|

| et —
1 l
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Operation
and
maintenance

-

N
p
Hydraulic
modelling
.

Criticality and
condition
assessment

~

Asset data,
site photos,
and survey

Evidence-
> based renewal

decisions
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[02"02'&020 OO:OO:OO] RaxlEadio=s Maximum High Maximum Minimum Low
Diameter Length per Unit Max Headloss q Max Flow Min Flow Max Velocity Min Velocity
From Node ID To Node ID 2 Pressure Pressure Pressure
(mm) (m) Distance (m) m Criticality ol (I/s) (I/s) (m/s) (m/s)
(mykm)
WSConnectorg3880] WSMeter0007x 256.0 0.66 90.66 0.06 78.76 0.00 71.98 30097 68.92 5.85 134
° ° WSMeter0007Y | WSConnectord3&7g 256.0 031 90.66 0.03 7615 0.00 67.33 30097 58.92 5.85 134
H d ra u I I c M Od eI I I n - WSConnectors016 | WSConnector4s49 9.5 1.50 2674 0.04 34,03 0.00 69.88 10.43 9.32 143 127
WSConnectord795 | WSConnectord796 96.5 1.07 26.74 0.03 66.02 0.00 56.30 1043 932 143 127
WSConnectorg4480] WSConnectorg447g 2604 635 15.46 0.10 314 0.00 0.54 86.10 67.47 1.62 127
WSConnector]0890) WSConnector10890) 169.9 17.33 132.33 2.31 293 0.00 0.29 12554 -106.26 5.54 126
H WSConnectord349 | WsValve3S67FR 96.5 575 22.59 0.13 24,03 0.00 50.43 9.57 9.17 131 125
y ra u Ic pe r o rm a nce g ra e WsValve3S67TO | WSConnector403 96.5 86.45 22,07 1.91 8351 0.00 63.64 9.45 9.15 1.29 125
WSConnector4893 | WsHydrant1366 96.5 36.84 2147 0.78 77.83 0.00 51.63 925 9.11 1.27 1.24
WsHydrant1366 | WSConnector4898 96.5 5586 20.68 116 75.84 0.00 58.75 9.4 9.08 1.25 124
WSConnector70866) WsValve30634FR 200.0 1268 11.30 0.14 8204 0.00 62,16 4736 38.86 1.51 124
WSConnector10541) WSEndCap32065 20.0 31,14 285425 83.88 78,29 0.00 -10.00 2.02 0.39 5.42 123
WSConnector! 1137) WsValve44035TO 315.8 041 744 0.00 8178 0.00 70.35 14121 95.46 1.80 122
WSConnector65428) WSConnector65426, 315.8 13.02 744 0.10 8172 0.00 70.06 14121 95.46 1.80 122
WSConnector70858) WSConnector70867 2022 262 8.72 0.02 8278 0.00 52.09 4736 38.86 147 121
WSVah g — — — — — - 1.20
WsWal H 120
» System performance assessment for ~ e Max High Low Pressure i
WSsCor H 118
Planning horizons: 2018 and 2073 (50 o e LR UL
a orizons a -yea = ‘
g * y Wsval 117
wer 286148 2 1 5 1 2 ]
WsCor 117
. . .
Defl n e t h e p e rfo rm a n Ce C rlte rl a WSConnectord4472| WSConnectorg4471 200.0 253 713 0.02 3.40 0.00 0.87 37.36 36.63 119 117
WSConnectordd471| Wsvalve37176FR 200.0 232 7.13 0.02 35 0.00 0.78 37.36 36.63 119 117
WsValve37176TO | WSConnectorg4470) 200.0 232 7.13 0.02 25 0.00 0.77 37.36 36.63 119 117
S_ |, t, 1 t 5 WsHydrant1367 | WSConnectorso24 96.5 2419 19.61 0.47 32 0.00 52.71 8.90 8.45 1.22 116

Sensitivity testing

Hydraulic Assessment Weightings (%)
Linking the modelling outputs to GIS Maximum Headloss 30

YV V V VY

Maximum Velocity 30

Criticality and
condition

1t

High Pressure 10

Operation
and
maintenance

Asset data,
site photos,
and survey

Evidence-
> based |

decisions

Low Pressure 20

Pressure Variance 10

Total 100

Hydraulic
modelling

NEW ZEALAND

Modelling Symposium Vecelngger | water




Fire flow assessment

» Council adopted FW2 network wide classification ( CoP)

» To apply score the available fire flow, we applied: Fire Flow Assessment: WFH00067
Hydrant ID WFHC0067
> Pass=1 ' 2018 Hydrant Testing Result Failed

2N18 Racidiisl = a ar 7
2018 Residusl Pressure &t 17.53

Minimum Fire Flow {m)

> Fail= 5 & ey

2018 Avsilable Fire Flow (I/s) 23.02
. . . oy 2073 Hydrant Testing Result Failed
» Marginal difference between growth scenarios Py L. yRE5

Minimum Fire Flow {m)

» Hydrant available fire flow GIS layer = Support FENZ A ‘ QR 2075 Avellable Fire Flow (5]

water .
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Operation and maintenance - %
Operational performance grade

» Repairs identified and overlaid with work
orders (2019-23)

Campbells Road/
Dalrymaple Street

» No. of breaks (burst frequency) =

operational performance grade (1, 3, 5)

» Cross referenced against condition grade

Legend

* Water Repair
Catchments
[ catchment A
[ catchment B
[ catchment C

Operation
and
maintenance
\
Hydraulic
modelling

Criticality and
condition
it
Asset data,
site photos,
| 4 and survey

Evidence-
> based |

decisions
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Prioritisation

» Hydraulic performance grade (1-5)

» Fire flow grade (Pass / Fail)

.. ¥ Y
Catchment A

» Operational performance grade — assets reaching the
end of their asset life, pipes > 6 breaks

» Workshop with Council — to agree weighting
» Hydraulic — 20%
» Fire flow —40%

m— 2 (00001 - 3.000000

» Operational — 40% PR S
o 84 ) e : S e 1.140001 - 2.000000

1100001 - 1.140000

1.060000 - 1.100000

® ® M ”
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Legend

Renewals approach B Felled

Catchment boundaries
[ Catchment A
[ Catchment B

Growth minimal impact 3 Catchment C

Hydraulic performance grade (1-
5)- Generally good (peak
residential demand)

Firefighting grade (Pass- Fail
25L/s)- Several failed hydrants
mainly Catchment B and C.

Aging infrastructure/high burst

frequency

Design upgrades modelled

Modelling Symposium

Legend

H Passed

H Failed

Catchment boundaries
[ Catchment A

1 Catchment B

[ Catchment C

Modelling Group
WATER NEW ZEALAND
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Wastewater modelling

> InfoWorks ICM model used to assess capacity of /\ :
the existing network

» DCC Work Orders (sewer overflows, blockages)
were georeferenced and used to validate model
outputs

» Network capacity considered in evaluating

. ’
o

Node Legend
renewal options, identifying where pipes require o B
. Overflow

ca

upsize or where rehabilitation methodologies that

Pipe Legend
Flow depth < 50% of pipe diameter

may decrease capacity (ex. Liners) should be

50% < Flow depth < 70% of pipe diameter

70% < Flow depth < 100% of pipe diameter
avoided

Pipe surcharged by backwater condition

mmm= Pipe surcharged due to limited capacity

7 Background Layers
DCC Work Order

» Model used to develop renewal alignments.

""" Catchment A Approximate Boundary
T

NEW ZEALAND 2=
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Criticality and condition assessment

GIS based Pipeline Priority and Renewals (PiPyR) tool uses multi-
criteria analysis (MCA)

Condition grade : aged-based condition assessment using pipe
behaviour data for the age of materials

Criticality grade: Pipe diameter, pipe type, high-level renewal
costs and location, (i.e., proximity to CBD, waterways, and other
key infrastructure)

Priority = Condition X Criticality

Priority 1 and 2 assets — considered for renewal for the project

. . o 4

1 Eagle Techology, Lr

Criticality and

condition e e e e e P - Priority 5
operstion condition Prioritisation Description Prioritisation Grade Score range* Priori: »
main:;:ance T Asset data, Very High 1 16-25
site photos, Priority 3
and survey High 2 10-15 g
~ Priority 2
Medium 3 6-9 —— Priority 1
Hydraulic Evidence-
modelling > based | Low 4 3-5
Cecisione Very Low 5 1-2

® ® M ”
Modelling Symposium ModelngGrove | Water



PiPyR- GIS dashboard

PPYR Pipeline Priority and Renewals Zoom to Pipeli

Pipe Condition Assessment Progress
Pinehill

FID

AS S e t Fp (':dition Sample B ;:::::
summary

28035

Pinehill

@ Fcicomplere 4 ~ ~N

Pos: 2020)

Priority rating
spatially
referenced

1

wpd P

® Other
» Water

Priority 2

PriPoint 10

3 Waters Piped Assets

CritSource WSP MCA

CondSource

Age-Based
inst_year 1960
DN 100
AC
DIS
286005
286005

Custom

1 No information

Pipe Condition Source

inferred

i Potentially Information material

inferred @ ~CProfiling 0.98%

status
COMPKEY
COMPKEY_1

— - 1 Information inferred

@ 2oeseeec 63073

2 No information @ 2geBecec Inferred 358%

inferred cerv 0.01%
Engineering
Judgement

2 Potentially Information
nferred [T R Ve R G

Keep original 0%

— - 2 Information inferred
PCA 0.13%
3 No information

Last update: an hour sgo

Year Installed

Pipe Condition

Pipe Material Pipe Criticality

400,000 -

|

1,500,000 600,000 1,500,000

300,000

1,000,000 S50 =

Pipe
condition

Pipe criticality

2 5 UNKN 1989

Last updite: an hour sgo Last updiste: an hour 5go Last updste: an hour ago Lest updiste: an hour sgo

Pipe material /
year installed

Modelling Symposium Mecelnggore | water o
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PPIR Pipeline Priority and Renewals Zoom to Pipeline None

weoniaenc

‘ ,. _ . Condition - 5
e e Vs 7 ¢ Criticality - 2

CritSource WSP MCA -
CondSource Age-Based R . ~ g / A . .. .
: W L DN NCNY A Prioritisation Grade - 2
DN 100 ’ 2 : / 7 i T\ \ = ;
material AC
status DIS ’ ; ) ,
COMPKEY 286005 \ - . 7 € ; ! \ Ch e
COMPKEY_1 286005 X % 4 : \ Y
- e A — AN i NV L Fault data
system WS < , - N i
use WS Pipe Label i
lined_YN NoRenewalField

criticalit

condition 5 ;
_uuid 01289d9c-926e-45¢9-8f09- B o ’-\’g

s7 A X 5.7 * o8
A4700faReAr9 f 4
= H 286005 B
j - sh A<

r 286005

1.060000 - 1.100000

WS Performance Grade 2073
PerGrd_73

— 3000001 - 4.420000
‘m— 2.000001 - 3.000000
s 1.500001 - 2.000000

1.200001 - 1.500000

1.060000 - 1.200000

Pine Hill - Photos

Pine Hill - Line Feature

Performance grade — 4.4 (1)

Modelling Symposium VoseligGrove | Water



Asset data, site photos, and survey

Asset
summary

- J

(10f3) >

Foul Sewar Pipe Label: FSM60024

comptype 21
COMPKEY 13,776
UNITID FSM60024

UNITID2 FSM6&0025

MA 22
22

PARLINE

symbol 201-Sewer

R_SHEET D136

NOTES

ensbled True

ProjectiD

sw manhola and pips alignments

Criticality and ‘ Assetiype  sw menhole and pipe

.| Manhole

survey

Operation
and
maintenance

Asset data,
site photos,
and survey

Evidence-
> based |

decisions

Dimensions

Person Williem.Heffernan2@wsp.com
logging info

Date 4/6/2023,2:25 PM

Point fe:
type

re Structure

Hydraulic

" Attachments
modelling

NEW ZEALAND
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Concept design
and next steps

Modelling Symposium

Legend

© PCA Sample Locations
* ~ 7 Pinehill
Pipe Material
— AC
— ClI
— CLS

Visual tool for all to display data and information
Integrated both the PiPyR and modelling performance grades
Operations workshop to refine process

ECI with the contractor (McConnell Dowell) and DCC’s O&M contractor
(CityCare) through this platform and workshops

Proposed pipe condition assessment (PCA) programme — to improve confidence
in the ‘age-based inferred’ to support the renewals prioritisation

Modelling Group Watel‘ RN N
WATER NEW ZEALAND NEW ZEALAND —f-—__,/



Concept design and next steps, cont’d

» Optimisation of pressure zones / remove dead ends
» Cl pipelines to progress to detailed design
» Hydrants testing to validate model outputs

» Renewal of approx. 8 km of water mains

Criticality and
condition
Operation assessment
and
maintenance Asset data,
site photos,
and survey

Hydraulic Evidence-
modelling based renewal
decisions

=== Project Boundary
— Water Renewals Extent

NEW ZEALAND 2=
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Future development

-umulative Break Rate from model compared with actual group

300 - 0
» Apply to other catchments/zones, network-wide 3 253
» Applying other modelling related outputs: water age/water 201 9 1730
quality, criticality link analysis i ® 125
» Exploring how we can integrate WSP’s machine learning tool % =
outputs: .. e,
3 5% o’
* likely locations of leaks within the network @ 4
¢ ° &
 future pipe failures and the cost of replacement against é 0 ®
future repairs 3 gz‘o
50 4
» Customer focused — understand the level of disruption ,.ﬁ'.
» Operational validation - operators, right size data of 7
0 50 100 150 200 250 300

Cumulative Break Rate actual

M M Modelli
Modelling Symposium (€g) tosemacow | water



Project benefits

Layering of

. . Spatially accurate
information P y

Easier to integrate
with other projects

Consistent /
defendable approach

Modelling Group water .
WATER NEW ZEALAND NEW ZEALAND A=l
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Thank you!
Questions? Patai?

water RN
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