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Introduction

Merewether Landcare members have been rehabilitating sand dunes along Merewether Beach in Newcastle since February 2004.  While doing this work has taught us much, we now feel a need to develop our knowledge more systematically — hence these “working papers”.  This second paper examines coastal processes at Merewether. 

Coastal instability

Nature and humans make unstable beaches.  In an earlier paper we retold the story of the great sand drift on the coast south of Newcastle in the late nineteenth century.  From the mid-1830’s settlers cleared native vegetation behind Merewether Beach.  Forty years later sand inundated Darby Street, half a kilometre inland.  It took fifteen years to fix the problem.  (Foley & Browne 2006a)

Nancy Cushing (1997a 102), surveying accounts of early Newcastle residents and visitors, found that the city itself had been subjected to a similar process:

Sand, once secured by low scrub along the shoreline, began to migrate as the area was cleared.  Grain by grain, the sands overtook parts of the settlement, burying fences and pushing down houses.  Drifting sand disrupted Newcastle streets in the mid-1830’s.  In 1843 fifty yards of the massive stone foundation of the new barrack wall fell when the underlying sand was loosened by heavy rain.  The next year a three-year old girl died when sand fell on her near the gate of the churchyard.  A German visitor in 1851 wrote: “Newcastle itself looked like a little town whose streets had been filled up by a sand-storm, which left  the houses just emerging from it”.  Miska Hauser, a Viennese violinist who came to Newcastle in an Australian tour in the 1850’s, found the so-called city buried in a dismal sand waste.  A visitor from the interior, “Rob the Ranter” said that the streets were in a state of nature and complained of the blisters, dirty stockings and coughs he suffered because of walking through ankle-deep blowing sand.  George Abner Gray described Hunter Street as having “two dray ways, one each side of the street…as the sand in the street was so deep, if they did not keep in the wee tracks it was nearly impossible to get along”.  

Contemporary paintings confirmed these descriptions.  In the east of city the inundation was so constant locals named the area the “Sandhills”, a name that stuck long after the Borough Council renamed the area Newcastle East in 1888 (ibid 102-103).

Removing vegetation exacerbated the problem, but the beaches are naturally unstable.  Newcastle beaches are shaped by a southeasterly swell generated by storms in the Southern Ocean and to a lesser extent by the summer northeasterly and easterly winds. Persistent northeasterly winds erode sand from Bar Beach and move it to the southern, Merewether, end of the beach.  Southerly winds move sand in the reverse direction.  Both winds also move sand from the upper beach and dune system, depositing them close offshore where they form sand bars.  In calmer weather waves gradually deposit sand back on the beach, building up the foredune.  (Kidd & Timms 2000 97-98; WBM Oceanics 1998, 17-18).

These regular movements are augmented by sporadic extreme storms.  Once or twice a year, usually in autumn, Merewether is pounded by an East Coast Low, a severe storm originating in the Tasman Sea and generating waves up to 5.5 metres.  The most notorious of these storms was the one that blew the 57,000 tonne freighter Sygna onto Stockton Beach in May 1974.  This storm also stripped most of the sand from Newcastle beaches.  A similar storm in May 1997 generated 11 metre waves off Newcastle and overtopped the Merewether and Stockton frontal dunes by more than 5 metres above mean sea level.  In March and May 2005 storms, the first from the south east, the second a “black” (cold, winter) northeasterly, buried dozens of native shrubs we had planted on the foredune the previous spring.   Paradoxically, a one-in-thirty year storm in June 2007 that caused widespread flooding across Newcastle did little damage to the Merewether dune.  Some sand was blown from the beach onto nearby roads and footpaths.  But the native vegetation we planted on the dune in 2004-5 held. (Kidd & Timms 2000 88-91, 96-97; Bridgeman & McManus 2000, 54-55; WBM Oceanics 1998, 17; personal observation)

Most storms do not last long and beaches quickly recover.  But there are periods in which succeeding storms do not give beaches time to recover their sand and vegetation. Between 1912 and 1914, between 1945 and1952 and again between 1969 and 1975 sand was swept from Newcastle beaches, exposing underlying rock and eroding the foredune.  This latter period of erosion was followed by 20 years of beach building.  From 1994 storms again began to erode the foredune and occasionally and temporarily expose bedrock along Merewether Beach.  ((Kidd & Timms op.cit., 96-97; WBM Oceanics op. cit. 29; personal observation),.

Ecological sustainability
Eighty per cent of New South Wales’ population lives on or near the coast.  In the ten years to 1991 the population in NSW non-metropolitan coastal areas increased by 45 per cent.  During this decade 107, 000 “dwelling units” were constructed in these areas.  From the 1970’s on coastal pressures caused the NSW government to introduce a range of management measures, including a coastal lands protection scheme (1973), a beach improvement program (1975), a coastal protection Act (1979), a coastline hazard policy (1988) and two iterations of a coastal policy (1990, 1997).  

These measures tried to reconcile environmental preservation with growth and development.  The 1997 policy rested on the concept of “ecologically sustainable development”, defined as “development that uses, conserves and enhances the community’s resources so that the ecological processes on which life depends are maintained and the total quality of life now and in the future can be increased” (NSW Government 1997, 14).  Decision-making, the policy stated, should be guided by four principles:

· Conserving biological diversity and ecological integrity by protecting critical habitat from development

· Promoting inter-generational equity by responsible resource use and the preservation of natural and cultural resources

· Properly costing development through improved valuation, pricing and incentive mechanisms

· Exercising the “precautionary principle” in coastal development decisions when ecological demands and development goals conflict.  (ibid 5-16)
Coastline management

In 1990 the NSW Government issued a Coastline Management Manual that established a coastal planning process requiring local authorities to:
· Establish a Coastline Management Committee with members drawn from local and state government and the community.

· Undertake a Coastline Hazard Definition Study to identify and quantify hazards affecting the coastal area.  

· Undertake a Coastline Management Study to consider feasible management options while addressing social, economic, aesthetic, recreational and ecological issues associated with land use. 

· Prepare a draft Coastline Management Plan to identify how the coastline will be managed to achieve defined objectives.

· Review the draft plan by exposing it to public scrutiny and amendment.

· Adopt and implement a Coastline Management Plan.  (NSW Government 1990, 7-8; WBM Oceanics 1998, 3)

The hazard definition study is central in this planning process.  A Newcastle study was conducted in 1998.  
Merewether hazard assessment

We have already described the general pattern of instability for Newcastle beaches.  In this section we review more detailed data on hazards along Merewether beach.

Beach erosion

The 1998 hazard assessment, drawing on the historical evidence outlined above, concluded that along Merewether and other southern Newcastle beaches

· in the short term, storm activity would periodically remove most sand from Merewether

· in the medium term there could be a cycle of shoreline retreat and advance associated with a shifting of sand from one end of the beach to the other.  The report estimated the variation of advance and retreat to be between five and ten metres

· Merewether and other southern Newcastle beaches were not experiencing any significant long term shoreline recession. (WBM Oceanics op. cit. 43)

Sand drift 

The 1998 report said this about the sand drift along Merewether beach (including Dixon Park and Bar beaches):

Following the severe erosion in 1974, a rock seawall was constructed seaward of John Parade at Merewether Beach and extending along to Dixon Park.  The batter [slope] from the crest of the seawall up to the top of beach was turfed.  However, extensive areas of bare sand remained on the upper beach seaward of the rock wall.  The close proximity of the road and adjacent buildings along John Parade were such that wind blown sand became a nuisance factor.  A curved deflector fence was constructed along John Parade in an attempt to minimise the wind blown sand being carried onto and across the road.

During the period 1988-1990, spinifex was planted along the beach to stabilise the sand, encourage the growth of a foredune and reduce the incidence of wind blown sand.  Since that time, a well vegetated foredune has developed and has helped reduce the wind blown sand hazard….  However, the development along John Parade has effectively encroached onto the dune system and given its close proximity, some wind blown sand hazard can still be expected during periods of strong onshore winds.

Steps and fencing along the top of the dune provide controlled access to the beach.  However, fencing at the toe of the dune is essentially non-existent.  This could lead to pedestrian damage of vegetation in the future and the initiation of sand drift problems.

Extensive dune rehabilitation stabilisation works have been carried out at Bar Beach south of the Surf Life Saving Club.  These works carried out during 1988-1990 included planting of spinifex and construction of dune fencing and pedestrian access ways to the beach.

Similar to Merewether and Dixon Park Beaches, a well-vegetated foredune now exists although some minor bare areas should be monitored….  The state of the fence at the toe of the dune is such that it has limited effectiveness in controlling pedestrian access and creating further damage to the dune vegetation.

The upper sections of the dunes at the southern end of the beach have been colonised by Bitou bush. While Bitou stabilises the dunes in the short term, it displaces any native dune vegetation which is more effective in providing protection against sand drift.  If the Bitou is removed by natural or man induced means, it could lead to large bare areas with associated sand drift hazards. (Ibid 65)

Considering this extract in 2006 we note:

· The rock wall constructed after the 1974 erosion is intact but buried in sand.

· There is now an ordinance fence, not a curved concrete fence, along John Parade.  For most of its length the landward edge of the dune is well below the concrete base of the ordinance fence.  In July 2005 a bobcat reshaped two sections of dune that in storms spilt over onto John Parade and Dixon Park.  

· By early 2004 bitou bush had overrun most of the Merewether dune, displacing the spinifex planted in the late 1980’s.  Once we removed the bitou and other weeds, spinifex again spread across the dune.  Spinifex and other native species (notably Carpobrotus glaucescens [Coastal pigface]) planted in 2004-5 have stabilised the dune.

· In 2004 TAFE students and Merewether Landcare built a fence along the toe of the dune between Merewether Surf Club and Dixon Park.  While surfers continue to use a few informal tracks across the dune, this causes little disruption to the work site and most beach users keep off the dune.

Coastal inundation

The 1998 hazard assessment did not reach definite conclusions about the likelihood of seas inundating land adjacent to Merewether beach.  The report noted that periodic exceptionally large seas had previously (for example in 1955) damaged Merewether baths, parkland and promenade. The implication is that while rock wall, sea wall and dune stabilisation now affords some protection, such damage could occasionally occur again in the future. (See WBM Oceanics op. cit. 68-72)    

Stormwater erosion

There are five stormwater outlets along Merewether beach. Larger discharges through these outlets gouge channels in the sand with steep unstable banks up to two metres high.  These channels carry pollutants from the urban catchment area to the ocean and facilitate back beach erosion. (ibid 75-6)

Sea wall instability

There are both rigid mortared and flexible rock sea walls along Merewether beach.  The 1998 hazard report discussed these at length.  Its conclusions in summary were:

· A 1.5m to 2m high sandstone block wall runs from the cliff below the Bar Beach car park to the southern end of the surf club.  The foundations of this wall were exposed by storms in 1949, 1950 and 1974.  The 1974 storm breached the wall, washing out back fill for about 20m of its length. This section was replaced with a new stepped mass concrete wall.  There is continuing erosion of the wall, especially at beach level.  It is likely that future severe storms will breach the wall.  Another 2.5m sandstone block wall behind a picnic area to the north of the Bar Beach surf club is severely corroded and could topple at its crest. 

· A rigid sandstone block and mass concrete seawall runs from Merewether Baths to Merewether surf club.  An inspection for the 1998 report found sandstone erosion and mortar loss in some sections of this wall, with voids between rock platform and sandstone blocks of up to 0.8m.  It also noted cracking and settling of promenades and ramps and deterioration of the lower sea wall.  Sections of the wall were breached in the 1974 storm and the promenade above it collapsed.  Despite repairs and replacements to damaged sections of the sea wall, the report predicted that it was highly probable that a future storm would breach it.

· In 1975 a flexible boulder sea wall was built along the toe of the dune between Merewether and Dixon Park surf clubs.  This wall was “founded on outcropping rock with 3 tonne armour rock at a slope of 1 in 2 to a berm 3m wide at the crest.  Graded underlayers are provided behind the armour units.  Above the crest of the seawall, compacted fill was placed and grassed at a slope of about 1 in 1.5 up to John Parade”.  Sand subsequently buried the wall and bitou bush overran the grass.  The 1998 report concluded that despite the likelihood of some storm-generated erosion at its base the wall would probably protect the dune.  To date this has been the case. 

Cliff instability

Assessing the sections of Merewether Bluff abutting Lloyd and Hickson Streets the 1998 report 

· estimated that the cliff face had regressed 7 metres in the previous 86 years or 80mm (a little over 3 inches) a year

· noted that any sea level rise would accelerate the rate of regression through “greater erosion of weaker coal and siltstone / shale seams situated along the bases of the cliffs above the [more ]resistant sandstone rock platforms”

· noted the escarpment stabilising function performed by Bitou Bush along the Newcastle coast. Bitou Bush protected coastal cliffs from erosion. Its removal, particularly from soil covered and weak rock sections, could accelerate cliff line erosion.  (Ibid 111—112)

The report noted that the continuation of this cliff face south to Burwood Beach was even more unstable and had a history of rock and debris falls.  This instability would continue and be exacerbated by stormwater runoff from Hickson Street and the legacy of coal mining beneath Merewether Bluff.  (Ibid 110, 115—116)

The report also recalled a 1997 rock fall of sandstone blocks onto Dixon Park beach.  There was a risk of further rock falls triggered by continuing erosion of the sandstone blocks at the crest of the cliff. The cliff scarp above the northern end of Bar Beach was also eroding, creating near vertical soil scarps and a high risk of soil and rock falls in a much-used area.  Between Bar Beach and Susan Gilmore Beach, erosion at the cliff base had “undercut a high strength sandstone layer resulting in toppling of large blocks up to 10m3. This undercutting and toppling would continue.  (Ibid 113—114)

Implications

The data reviewed above have several implications for Merewether Landcare’s on-going coastal rehabilitation work.  First, the instability of beach and headlands means that work must proceed decisively yet cautiously.  As we cleared weeds on the dune in 2004-5 we immediately replaced them with native plants which soon restabilised the dune.  In 2006 we will begin to work behind Merewether Baths.  This area is covered in Bitou Bush, which is suppressing scattered stands of Isolepsis nodosa (Knobby club rush) and Lomandra longifolia (Mat rush).  There is also a single 13 or 14 year old specimen of Ficus rubiginosa (Red fig).  We will free these natives of Bitou and where appropriate plant more Isolepsis and Lomandra, as well as Scaevola calandulacea (Beach fan flower), Acacia sophorae (Coastal wattle) and possibly some other appropriate coastal species. 

Second, the discussion of weather patterns in the 1998 hazard assessment report suggests that however cautious and thorough dune rehabilitation may be the beach remains vulnerable to wind and wave attack.  We are well aware that a future storm could bury the restored native vegetation, or wash away the dune itself.  We believe that the ecological, aesthetic and educational benefits of our work are worth the risk.  

Third, the 1998 report emphasises the importance to successful beach stabilisation of building up the incipient dune.  This is particularly apparent on beaches like Merewether with a narrow remnant dune.  The dune fence constructed in 2004, the star picket and shade cloth barriers we installed in 2005, and the July 2005 bobcat work are all helping to raise the height of the foredune. 
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Student activities

1. What makes Merewether and other Newcastle beaches unstable? 

2. Find more recent statistics on NSW coastal development than the ones contained in this paper.

3. What is “ecological sustainability”?  What is “ecologically sustainable development”?

4. Is “ecologically sustainable development” possible?

5. How effective is the NSW coastal planning process?  Is the current pattern of coastal development ecologically sustainable?

6. Take a walk along Merewether Beach.  Observe and record the various indicators of coastal instability—storm damage, beach erosion, sand drift, coastal inundation, stormwater erosion and pollution, sea wall instability and cliff instability. Suggest solutions to each of these problems.

7. Write a progress report on the Landcare project at Merewether Beach.  Visit each revegetation site: the dunes between Dixon Park carpark and Merewether Surf Club, the slopes between the surf club and Old Surf House, the parkland between Old Surf House and Merewether Baths dressing sheds, the gardens and crib walls in the Baths carpark, and the Merewether Headland site. 

