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Agenda Gt

The scale of the operation

Natural Disaster Relief & Recovery Arrangements (NDRRA)
Landslips impacting Kangaroo Valley & surrounds

Progress so far

What's to come
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Landslips GAE, e

Why?
Heavy rainfall = saturated earth = instability = movement = stability

Crown Cracks

Rain
Jan = 151mm

Feb =172mm Minor Scarp

Mar = 726mm Transverse Cracks

Apr =226mm Transverse
Ridges

May = 46mm

Jun = 5mm Radial

Cracks

Jul = 639mm



Meryla Fitzroy Falls o

O DMO00828¢ Upper Kangaro...
-4

Landslips S

DM00548 - Bunkers Hill ... National Park Barren
»‘\\'/" Upper Grounds
Where? : : o Kangaroo
AC00088 Bunkerséglrlrér‘“ ly B Budderoo
98 landslips
P DM00583 - Upper Kangaro.. o/ NH00011 - Upper Kangaro..
Across 28 roads e o
Yill
Kangaroo g @
Valley ouglf;ton
DM00577, DM00718 - Moun... ﬂ@ DMO00805 - Kangaroo Vall... Br\
o DMO00806 - ﬁa‘ﬁgaroo"Vallah
o)/ Cambewarra
DMO00755 - Mount Scanzi ... \i / Range Nature
\ Berr
= Reserve y
B73
o O MT00099 - Browns Mounta... Jaspers Brush
O Point 33 E.’“-d‘mg
N4 National Park :
Tapitallee
Cambewarra Back Forest oy
Bomaderry g;? afl‘ﬁ
oa
:Olaroo el NOWr Hea
Morton A e goiiibonta
Burrier
o o SH00276 - Wogamia Road
0 Nowra
Y ¢
SH00290 Bamarang Road a
South Nowra Pyree rg%?r\:z

shoalhaven.nsw.govau feaw NRO0016 - Ya|wa| Road




Not Business as Usual

’m City Council

Paul Keech Beorn Hulme Trevor Dando
Director Senior Project Manager Manager
City Services Natural Disasters Works & Services

Brian Jacobs Dominic Lucas
District Engineer Project Manager
North
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Natural Disaster Reconstruction
Team
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Geotechnical Advisor

Michael Biabani
Lead Geotechnical Design Consultancy
Consultant
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Natural Disaster Reconstruction Team
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Scale of operation GO,

March 2022 April - June July August - September

 Emergency response « Natural Disasters office * Flooding & record rainfall * Recovery works
« 2200 sites damaged « Making communities « 98 landslips » Geotechnical reports
« 351 ‘emergency’ sites accessible « 13 sinkholes » Design works
* More than $50M in road « Restoring public assets « 2600 sites damaged * Prioritisation &
damage « Seek funding « An additional $25M in construction planning
* Natural disaster « Project page subscriptions road damage « Could approach $80M in
declaration *  $4M of levee bank damage
damage « Seeking funding

 Natural disaster
declaration



Disaster Recovery Funding Arrangements  #*&%w
(DRFA)

« Established by the Federal Government to alleviate the financial burden on the
states and ensure early assistance to disaster affected communities.

* The Federal Government provides financial assistance directly to the states to
assist them with costs associated with disaster relief and recovery assistance.

« The states determine the type and level of assistance to make available.

« The states the process by which to distribute funds




The Funding Process P o

Phase 1 Emergency works — start immediately, notify State Government, 21
days to complete

) Immediate reconstruction works — starts ASAP, seek agreement from
State Government to commence work, 3 months to complete

Phase 3 Essential public asset reconstruction works (ie major works)

» Within 6 months, submit funding application for approval to state
government including full extent of repairs, estimated cost and
provide evidence

» Within 2 years of EOFY after disaster event, all work to be
designed & constructed. (June 2025)
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Prioritisation - Severity G,

5= CRITICAL

» Road closed or single lane traffic
 risk of people not having access to emergency services (e.g. hospitals)

4 — HIGH

» Road closes after short rain events
« Damages add risk to damage to vehicles or people
» Risk of people having to make long detours to have access to emergency services

3 - MODERATE

« Damages require slowing of traffic
« Damages add risk of traffic accidents due to slowing or swerving around damages.

2-LOW

« Damages unlikely cause harm or injury
« Damages could deteriorate over time if not addressed

1 -VERY LOW

« Damages unlikely cause harm or injury
« Damages unlikely to deteriorate



Prioritisation - Impact

50\0“"“.‘““
City Council

5 - CRITICAL
* One or more entire communities impacted
4 - HIGH
* One or more suburbs impacted
3 — MODERATE
* One or more roads impacted
2 -LOW
* One or more residents impacted
1 — VERY LOW

* Inconvenience only



Progress so far phasewo) — Burrier Rd
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MUncﬂ
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Woodhill Mountain Rd — before & after
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Wattamolla Rd — before & after

o

.
. f—-',.,,l- ‘.
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Watﬁaq’yolla Road D C 0537
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Wattamolla Rd — repairs in progress G
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Listening to the community P o

@ You want to be heard Farm supplies

Access to school / sport / work

P

U You want your suggestions and ideas
. to be considered

DASs

=
S,

L L You want to be kept in the loop every
time things change or are progressed
Businesses to run

&gz  YOu want a good working relationship

with Council that is based on trust Medical access

S® )

Recovery information

ﬁ You want our decisions to always

consider your livelihoods

VALUES




City Council

\} Woodhlll Mountaln Wattamolla
Rock & soil ‘Clayey soil

Uppitt stéep down slope

S ol e

Upper Rangaroo River
= Sandy soil

flat down slope ad]aCent to

Bunkers Hill

Weathered rock
flat down slope
vegetated




Downslope — stabilising piles

City Council

Type 1

GEOLOGICAL UNITS

FLL/ REWORKED COLLLMIUM

:4 UNPROTECTED SLOPE
(L ABIECT TO SATURATION OF SOILROCK MASS
7 £k RUNOFF ERODES SOIL MASS & UNDERCUT ROCX

/

/
/

COLLUMIUN [ RESIDUAL

SUOHTLY WEATHERED AND FRE S~ BEDROCK

/ OUTCROPPING MIGHLY JOINTED ROCK &

UNOERCUT ROCK ON OVER STEEP SLOPE UNSEALED ROAD SURFACE

DIVERTED SURFACE FLOWS DUE TO BLOCKED TABLE DRAIN
DEBRIS SLUMP INTO TABLE DRAN & y
ACROSS ROAD
/ 4 EMSANKMENT SCOUR & SHOULDER LOSS
/ FROM DIVERTED FLOWS & EMBANCMENT
BOULDER DISLOOOEMENT

Downslope
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FEMOVE EXISTNG GUARDRAL PRICR T
ICOMMENCELENT OF WORKS AXD REPLACE
EXIFTING ALKGHMENT AKDHCOUNCIL
SPECIFIED LEVEL O COMPLETION CF WORKS

SURFACEDRAMN  SANTUT EXSTING PAVELENT. 100 HIGH ASPHALT EEFM ALUNG EDGE
(SEE DETAIL M SHET)
ASFHALT TO BE REINSTATED

300 REINEORCED INSTALL Y TRENCH VETHOD
COMCRETE CLRE
[mm e /— 536 ANCHOR BAR MSTALL
i T

CROSE FALL TO

OF RLMD, MMILIW PROJECTION 200 APERON 1000
FRO FACE OF BALRDRAL
<]
TENSITN CRACK
] = i

3y TRENCH METHOD MATCH EXISTNG
— |
TOF OF 3LEE
= FREFER 1O 5¢
| 1LAYEROF b
[ BAUNALENT
DRANS [VEC
G100 SLOTTED PuC SETOFSLEE
AFRICULTURAL PPEWRAFFEDIN EXCAVATE BEHIND EXISTNG SUBSOAL CRY
GECTEXTILE SOCK, IMDRANAGE WALL AS REQUIRED TQ
WATERIAL, FALL TO OUTLET FACLITATE CONSTRUCTION ta——— ATTACHNEY
1 LATER OF NOW-WIVEN GECTERTIE o ——
[BICIM 25 OR. APPROVED EQUIVALENT) ENGIMEERED FILL
|SEEMGTES 541050
ENSTIHGSLOPE
HOT DIFPED GALYANISED DO0UIBR 22 HSECTION STEEL
POST WELLED TO STEEL CASMG AT FLLLLENGTH ™ 20 WP COMI
100 SLOTTED PVC
AGRICULTLRAL FIFE WRAPFED N Feifl FELICAL TIES et 1B
GEOTEXTILE S0CK, MORANAGE T 300 FITTH | R
MWATERIAL FALL TOOUTLET = P DONCREIE
PILE REINFORCEMENT
[VERTICAL 524, ]
EQUALLY SPACED L h
HELICAL TILES TO ®
HAVE 1.5 TURNS AT
ENDE (TVAICAL)

TYPICAL RETAINING WALL SECTION FOR NEW PILE




Downslope - gabion baskets at toe

Type 2

. 1000mm
EXISTING CONDITIO DRM EVi GEOLOGICAL UNITS
S
W i FRLL/ REMWORKED COLLLMUM
' : UNPROTECTED SLOPE
\ SUBJIECT TO SATURATION OF SOI/ROCK MASS
\ JACE RUNOFF ERODES SOIL MASS & UNDERCUT ROCK COLLUVIUM / RESIOUAL m (W) x 1m (H) x 1m (L) ————
- MASS BLOCKS (ROCLA MASS i .
/ BLOC OR EQUIVALENT) é i
g SUGHTLY WEATHERED AND FRESH BEDROCK w :
/ OUTCROPPING MIGMLY JOINTED ROCK & £ l\‘l LAYER CF BIDIM A34
/ UNOERCUT ROCK ON OVER STEEP SLOPE UNSEALED ROAD SURFACE NON-WOVEN GEOTEXTILE
y § (CR EQUIVALENT)
/ o 1x N32 DOWEL BAR
/ o EVERY BLOCK T
¢ / £ nae
P NO REINSTATEMENT S e o (e
REQUIRED Dy &

OIVERTED SURFACE FLOWS DUE TO BLOCKED TABLE DRAIN

DEBRIS SLUMP INTO TABLE DRAN &
ACRQOSS ROAD

IN DRAINAGE MATERIAL

2R LM, @ 100mm AGI PIPE BEDDED

/ srva*-..ys.\z SCOUR & SHOULDER -:S% TRIM TEMPCRARY-
/ ROM DIVER F S5 NNE WORI

g 1.0m (W) x 0.3m (H)
. REINFORCED CONCRETE WITH
SL102 MESH OR N10 AT 200
EACH FACE BOTH DIRECTIONS

D2450mm REINFORCE
CONCRETE BORED PILES AT 1.8M
CENTRE TO CENTRE SPACING TO

NOMINAL 3m DEPTH

——0 N16 AROUND PCRIMCTECR.
N10 @ 125 PITCH LINKS.
60mm COVER.

USE 32MPa CONCRETE

Toe of Batter
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Upslope - mass block barrier system

Type 3

REMOVE DEBRIS, LOOSE AND
OVERHANGING SOILAND ROCK
GRANULAR
BACKFILL
LIKELY EXTENT OF SLOPE
RESHAPING WORKS p
1 LAYER OF BIDIMA34
NON-WOVEN GEOTEXTILE (OR
EQUIVALENT)

OPTION TO INCLUDE
CATCH FENCE

DOWELBARASFER  — |

MANUFACTURER SPECIFICATION \

1x N3Z2 DOWEL BAR .
EVERY BLOCK ¢

XISTING PAVEMENT -

IN DRAINAGE MATERIAL

\ 1.0m (W) x 0.3m (H) REINFORCED
oonc;zé‘rs wi 102 MESH OR N10

SEE DETAILA _\

\ DOWEL BAR
AS CONTINGENCY, PROVIDE
REINFORCED CONCRETE PIERS,

//_ GRANUALR BACKFILL / STABILSIED SAND

TIE BACKANCHOR
SOCKETED INTO ROCK

DETAILA / o s/
J/ x PILED FOOTING SOCKETED INTO

Ve ‘ BEDROCK (DEPTH AND SPACING TBC)
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Upslope - mesh & anchors

City Council

Type 4

ALE B REMOVE LOCSE ROCK AND SOIL

INCREASE TABLE CRAN
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CAPACITY F POSSIBLE

RASE ROAD PROFILE AND GRADE TO TAELE ORAIN AS REQUIRED

jﬂlLAN(Etl(lR.
i

i

TECCO MESH [OR EQUIVALENT) UNDERLAIN BY GRASSROOTS™ AND
ANCHOR TREATMENT (SEE DRAWING 1007)

% APPROXINATE EXISTING SURFACE
*?Q\
== =%
| | racgfh | P
i N\ %
:,7 .\_ 775 o premser o P )

LD 00mm DIAMETER PVC PIPE EFFLUX
— 1 \ SOILNAIL —

=

]

==l ‘ i 1 \
RENSTATE EARTHEN TABLE DRAIN APPROXIMATELY 500m
INCREASE TABLE DRAIN CAPACITY IF POSSIBLE

SHINTORTTT el




Upslope — cut back gloden,

Type 4

* Potentially exposing variable, unknown quality
weathered rock/soil, creating an increased
likelihood of upslope instability, which may
require more advanced slope remediation
measures;

* Increasing the height of cut will likely
increases the risk profile to road users i.e.,
increased height and velocity of rock fall (if

/ quality of rock not significantly better than
o A Jl\ existing);

* Likely to require a large volume of rock
requiring excavation and transportation to
achieve a full lane width; and

* Depending on the width of widening, this may
not address the long-term risk of down slope
instability regressing further back into new
lane.

SCALE B REMOVE LOCEE ROCK AND SOIL

INCREASE TABLE CRAN CAPACITY F POSSIBLE

VALUES




Investigation & design

35 major sites — consultant

* Record & map extent of damage

* Investigate geology and survey site

» Analyse slope stability

« Confirm mode of failure

« ldentify workable construction solutions

» Assess each option based on criteria such as
constructability, WH&S resilience, environmental
Impacts, ongoing maintenance & cost

« Select solution for site i.e. concept design

» Final design, Costing & reporting — complete by
mid- October 2022

» State Government funding approval to proceed to
construction
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Geotech sampling — Upper Kang

G5

Geotech's have visited over
70 sites so far

Detailed investigations have
been done on 35 sites
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Tender Process ghoolitien,

35 sites — contractor
1. Prepare specifications

a. Concrete, steel and dimensions etc
b. Activities: time, access, noise and engagement etc

2. Prepare contract documents

a. independent expert input

3. Call public tenders
4. Assess and recommend contractor(s) to Council

a. independent expert input

5. Award construction contract




Strategy — snapshot of the program ahead ~ #“&%-

Now Sep / Oct December Early 2023

(State & Local Government approval)

1 tender

1 contract Works

Priority list
Plan A awarded begin >

of 35

(3 Separable
portions)

Plan B 3 contracts Works
awarded begin

Negotiate

Plan C
& award Works
Individual begin

contracts
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Strategy — Work begins P

Following the award of construction contract(s):

* Contractor programs construction work in consultation with the
Natural Disaster Reconstruction Team (NDRT) and affected
residents to understand specific needs.

* The Construction Program is approved by the NDRT

e Contractor sets up the site(s)

e Relationships are established

* NDRT oversees construction work

* NDRT facilitates regular communication between contractor &
community

1S §
1111
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Next steps Ghoen,

\J
"El‘él Preconstruction engagement with preferred contractors

) Scheduled site meetings with Council staff at milestones

matters

- Subscribe to the Road works page

s ]
/ﬂ\ Monthly drop-ins at Kangaroo Valley Hall with senior staff to discuss various
[©]




City Council

One Source of truth

f Subscribe to
updates
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5" City Council

QUESTIONS?
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