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FILE NOTE  
 

 

SUBJECT:  David Cull and Elizabeth Oliver Funding Application  

AUTHOR:  Rick James  

FILE REF:  

DATE:  14th November 2018  

 

Recommendation 

This is an opportunity to establish a river bank rehabilitation demonstration site on the lower Serpentine 

River.  The proposed design not only addresses bank erosion, caused primarily by boat wash, but also seeks 

to enhance river bank habitat.  As such, it represents a significant improvement over traditional rock 

revetment designs. 

Issue 

River bank erosion is common in the estuarine reaches of the Serpentine River.  Wave action, often caused 

by boat wash, undercuts the base of the bank leading to bank collapse.  The traditional remedy is to hard 

face the bank with rock … “rock revetment”.  While this method is effective at preventing erosion, it leads to 

a loss of river bank habitat as the whole bank face is essentially “sealed”.  Are there designs that will help 

prevent the erosion but without negatively impacting on river bank habitat?  The answer is YES. 

Background 

It has become widely recognised across Australia that turning the estuarine reaches of rivers into rock lined 

channels is undesirable as it leads to a significant loss of habitat both along the bank face and at the 

intertidal zone at the toe of the bank.  Various designs have been developed that seek to provide multiple 

benefits e.g. erosion control and habitat enhancement and creation.  The “rock fillet” method is one 

example.  Developed on the mid-north coast of NSW in the early 2000s this method involves constructing 

low rock walls on the bench at the toe of the bank.  These are typically 2 – 3m in front of, and parallel to, the 

eroding bank.  These act as wave energy dissipaters and create an area of calm water between the wall and 

the bank.  This new habitat type is ideal for the natural regeneration of native plants that occur in the inter-

tidal zone.  The initial trial site of the method was installed in 2000 and proved very successful.  The method 

has now become standard practice on the east coast.  Further refinements of the original design include 

installing “fish habitat modules” within the rock walls e.g. “ReefBalls™.”   

 

 

We acknowledge the Noongar people as Traditional Custodians of this land and pay our respects to all Elders past and present 

 
 



































Item Unit Rate Qty. Total Proponent Grant Comments

contribution request

PROJECT DESIGN / DRAWINGS

Contractor A each To be confirmed

APPROVALS

Approval - DAA each 15,000.00$  1 15,000.00$  15,000.00$  

Std. fee for Section 18 approval (details to be determined … 

can this project pass as Section 16?)

Approval - WAPC each To be confirmed

Approval - DWER each To be confirmed

Approval - Dept. of Transport each To be confirmed

MATERIALS

Rock "Granite 800-1100mm" tonne 55.00$          318 17,490.00$  17,490.00$  WA Limestone quote

Geofabic per roll 172.00$        2 344.00$        344$               2x 50mx2m rolls

Fish habitat modules each 800.00$        6 4,800.00$    4,800.00$    

Based on ReefBall design, locally made concrete modules 

(supplier to be determined)

CONSTRUCTION (EXCAVATOR)

Site prep. - labour per day 250.00$        3 750.00$        750$               Prunung back of bank vegetation to allow machine access

Float of machine to site each way 500.00$        2 1,000.00$    1,000.00$    

12 tonne machine with rock grab per day 960.00$        10 9,600.00$    9,600.00$    Based on $120 per hour std. eight hour day

Tractor with backhoe per day 480.00$        5 2,400.00$    2,400$           Based on $60 per hour std. eight hour day

WEED CONTROL

Herbicide per litre 22.00$          23 506.00$        506$               

Labour per day 250.00$        12 3,000.00$    3,000$           Watsonia control

REVEGETATION

Site preparation - labour per day 250.00$        2 500.00$        500$               Spot spraying planting locations

Supply of plants per plant 1.82$             500 910.00$        910$               Quote from Carramar Nursery

Supply of coreflutes & stakes each 2.11$             500 1,055.00$    1,055$           Strata Green, Canning Vale (online price)

Planting & corflute per day 250.00$        10 2,500.00$    2,500$           Two people, 5 days including setup time

MISC. COSTS

Project admin. @ 10% 5,986$           

TOTAL 59,855.00$  17,951$         47,890.00$  

D Cull - Project Budget (all ex. GST)













HABITATS & SERVICES TABLE: Rock Revetment Design 3 – Embayment & Rock Fillet Combination 
 
Habitat Services 
 Terr. fauna Aq. fauna Erosion / 

deposition 
Comments 
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1823: Lowland 
rainforest habitat 

     

     

  First recorded contact between Tweed Aboriginal people & Europeans in 1823.  Much of the lower 
estuarine Tweed River is lined with rainforest in front of which is a diverse intertidal vegetation 
community.  A jumble of “large woody debris” (LWD) in the inter-tidal zone is continuously 
replenished as limbs & whole trees fall from the forest. 

Mudflats (exposed 
bench at low tide)    þ  þ þ þ 

  

  Even though the intertidal bench is crowded with LWD & vegetation such as Mangroves, 
extensive areas of exposed sediments are present at low tide. 

LWD on the bank 
face & bench 

 þ þ þ  þ þ þ   þ þ 

The LWD is an important “hard” structure within the intertidal zone.  Fallen limbs & tree trunks 
provide the river bank with physical protection from wind generated wave action & create low 
energy areas where water flow velocity is reduced.  These low energy areas encourage sediment 
deposition & provide micro-habitats for Mangroves & other intertidal plants to establish.  The LWD 
also provides valuable habitat – shelter in the form of hollows within the timber some of which are 
submerged for much of the tidal cycle.  Finally, timber is an excellent substrate for the formation of 
bio-film & the coating of algae etc. growing on the timber is grazed by aquatic fauna. 

Vegetation 
community – 
intertidal zone & 
overhanging 

þ þ þ þ þ þ þ þ þ þ þ þ 
The intertidal vegetation community grades from Seagrass at the low tide limit, through 
Mangroves on the bench at the toe of the bank to trees such as Swamp Oak on the bank face & 
rainforest species at the tidal maximum.  This riparian vegetation community provides the full 
range of habitat services. 

Bank face - soil 
  þ þ  þ  þ     

The face of the river bank is far from uniform & typically provides overhangs, cavities & a mosaic 
of root forms.  Tidal inundation frequency can vary from regular (at the base of the bank), to rarely 
(near the top of the bank). 

Rock embayment 
& fillet 

            Note:  Grey ticks are those services provided by traditional rock revetment designs against which 
this design is compared. 

Mudflats & other 
benches (exposed 
at low tide) 

   
þ 
þ  þ þ 

þ 
þ 

  
  The use of embayments has created tidal benches of various heights which greatly increases the 

diversity of bench habitat types. 

LWD within 
embayments & 
behind fillet walls 

 þ  þ  þ þ þ   þ  
The LWD secured at the toe of the bank at the back of the embayments provides habitat & 
protects the bank.  LWD behind fillet walls is primarily aimed at habitat creation.  

Vegetation 
community – 
intertidal zone & 
overhanging 

þ þ þ þ 
þ  þ þ 

þ 

þ þ þ þ þ 

This design includes features that are aimed at re-establishing a complex mosaic of native 
vegetation on the bench, the bank face & on the upper bank.  If given time to fully establish, this 
new riparian vegetation community will provide many of the habitat services formerly present. 

Bank face – LWD 
& revegetation   þ þ  

þ 
þ  

þ 
þ     The bank face is left in a near-natural condition i.e. no rock armouring required.  The LWD, 

vegetation & sections of exposed soil create a habitat mosaic very similar to the original condition. 
Rock structures 
(embayments & 
fillets) 

 þ  þ  þ þ þ   þ 
þ þ 

Rock structures in this design provide a function analogous to “LWD on the bank face & bench” in 
the pre-disturbance condition. 

 
Key: 

þ  A service that this habitat type provides almost all the time & in abundance.  þ  A service often provided & in good quantity.    þ  A service occasionally provided & in reasonable quantity. 
þ  Services provided by this design (compare to grey symbols for standard rock revetment).  Grading as above for black ticks. 



Rock Embayment & Fillet Combination 
 
Description 
 
Low rock walls are used to create an “embayment” in front of the eroding bank which is then 
backfilled with alluvial soil from the battered bank face to create an elevated bench.  Where 
the back of the new bench feature meets the bank a further row of rock or LWD is installed 
to provide the rest of the bank protection to mean higher high water MHHW or the top of the 
wave notch.  The created bench is covered with suitable erosion matting e.g. ReCover™ 
and densely planted.  Embayments of differing height can be combined to create a mosaic of 
habitat types e.g. low-level embayments are planted with mangroves or saltmarsh plants, 
higher level embayments with Cottonwood or Swamp Oak etc.  The battered bank above 
MHHW is then revegetated. 
 
On the downstream side of the each embayment a rock fillet is included the end of which 
overlaps the next embayment.  Mangroves will regenerate behind the rock fillets which, in 
terms of the overall design, make up the lowest level “embayment” (albeit one that has an 
open end and is flushed with each tide).   
 
Design comments 
 
v A good option for sites where a lot of bank erosion has already occurred as, to some 

degree, “reclamation” is achieved (particularly if high level benches are established).  
Narrowing the channel over time may also have other benefits e.g. allowing natural 
flood flows to maintain channel depth. 

v The option of multiple level benches increases the habitat value of this method 
compared to many other bank stabilisation techniques. 

v It is likely that under pre-disturbance scenarios the jumble of LWD immediately in 
front of the bank would have resulted in the formation of similar features in the inter-
tidal zone i.e. instead of a bench of uniform shape, there would have been multiple 
levels due to pockets of sediment deposited within the LWD matrix. 

v Securing LWD on the created bench will further enhance habitat value. 
 
Design limitations 
 
v Requires the presence of a reasonably wide low tide bench and sufficient material to 

backfill the created embayments. 
v Erosion matting has a limited life span so it’s important that vegetation on the bench 

is well established within this period e.g. ReCover™ has a design life of three years. 



To: Date 16/11/2018

Quote By: Rohan

Contact No. 0400 227 455

Contact:

Quote No. Terms

CASH

GST

Job Description:

 

Thank You For The Opportunity To Quote

Rohan  0400 227 455                                         rohan@anytimecontracting.com.au   

Price

Ex GST

Total

Inc GST

 

Job Site

Job Notes:

 

 

 

Dave 0427 885 726

6210

Anytime Contracting Pty Ltd
ABN: 30 165 197 802

Quotation
Dave Cull

Furnissdale House

Furnissdale

Quote valid for 30 Days

Dry Hire no Operator 
Hire of 14 & 20 Ton Excavator with Rock Grab 
DX140LC 14Ton with Rock Grab     $720-00 p/day  Weekly Rate Based on 5 Day Week $2500-00 
DX225LC 225LC with Rock Grab      $720-00 p/day  Weekly Rate Based on 5 Day Week $2500-00 
 
Pricing above are subject to 10% Insurance & 10% GST 
Rates are based on a 8 Hour Day 
Excess hours over 8 hour days are charged at $78-00 p/hour  
 
Wet Hire Local Operator Supplied 
Hire of 20 Ton Excavator with Rock Grab $143-00 p/hour + GST 
 
Transport to site $160-00 p/hour 



Existing bank revetment

End of existing revetment - 
start of proposed works

Property boundary - 
end of proposed works

Length of bank for rehabilitation 
work =  150m

Area
1

Area
2

Minimal revegetation work 
required in this area e.g. some 
underplanting with shrubs, sedges etc.

Sight l ine - no revegetation 
work in this area

More extensive revegetation 
work to be carried out in this 
open area (680m2)

.
D. Cull & E. Oliver Bank Rehabilitation - Serpentine River

DRAFT

25 0 2512.5 Meters

Project location map 
developed by PHCC in 

consultation with the landholders
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