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1. FOREWORD 

The NSW State Government’s Flood Policy provides a framework to ensure the sustainable use 
of floodplain environments.  The Policy is specifically structured to provide solutions to existing 
flooding problems in rural and urban areas.  In addition, the Policy provides a means of ensuring 
that any new development is compatible with the flood hazard and does not create additional 
flooding problems in other areas. 
 
Under the Policy, the management of flood liable land remains the responsibility of local 
government.  The State Government subsidises flood mitigation works to alleviate existing 
problems and provides specialist technical advice to assist Councils in the discharge of their 
floodplain management responsibilities. 
 
The Policy provides for technical and financial support by the Government through four 
sequential stages: 
 

1. Flood Study 
Determine the nature and extent of the flood problem. 

2. Floodplain Risk Management  
Evaluates management options for the floodplain in respect of both existing and 
proposed development. 

3. Floodplain Risk Management Plan 
Involves formal adoption by Council of a plan of management for the floodplain. 

4. Implementation of the Plan 
Construction of flood mitigation works to protect existing development, use of Local 
Environmental Plans to ensure new development is compatible with the flood hazard. 

 
The Hunter River (Branxton to Green Rocks) Flood Study was completed in September 2010, 
and constituted the first stage of the management process.  The possible effects of a climate 
change induced increase in design rainfall intensities were also analysed.  The flood study 
supersedes the previous flood study completed in two parts in 1990 and 1998. 
 
The Hunter River Floodplain Risk Management Study and Plan constitutes the second and third 
stages of the management process for the Maitland Local Government Area (LGA), from the 
upstream extent of the LGA boundary to Green Rocks.  The study is focused on Hunter River 
floods rather than local catchment flooding and overland flows. 
 
Together these reports provide the basis for the future management of flood liable lands within 
Maitland and surrounds.  Funding was provided from the NSW State Government’s Floodplain 
Risk Management Program and Maitland City Council.  The study and plan have been 
developed for the Maitland Floodplain Risk Management Committee by WMAwater for the future 
management of flood liable lands in the study area. 
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2. INTRODUCTION 

2.1. Study Area 

The study is focused on Hunter River flooding in the Maitland Local Government Area (LGA), 
including the historic township of Maitland, where the majority of flood-affected properties are 
located.  Maitland is located approximately 30km north-west of Newcastle in New South Wales 
(Figure 1).  The population of the Maitland LGA was 69,646 in the 2011 census, up 23% from 
56,492 in 2001.  This population is primarily concentrated in two areas either side of Central 
Maitland along the New England Highway corridor.  The first, to the south-east comprises the 
suburbs of East Maitland, Tenambit, Metford, Thornton and Ashtonfield.  The second, to the 
north-west, comprises Telarah, Rutherford, Anambah and Aberglasslyn.  The majority of these 
urban areas are located on high ground and are not susceptible to inundation from Hunter River 
flooding.  The study area and key locations are shown on Figure 2. 
 
In contrast to the strong population growth of these areas, the population of Central Maitland 
has been in decline since 1955, primarily as a result of the record flood that occurred in 
February that year.  The population has steadily declined from over 5,500 people prior to the 
flood in 1954, to less than 2,000 people in 2011.  This decline was steepest in the five years 
immediately following the flood.  The population of Lorn has remained relatively steady, 
declining slightly from 1,447 in 1976 to 1,264 in the 2011 Census.1 
 
Maitland has a history of flooding problems, with several recorded instances of major floods 
resulting in damages and death since European settlement.  Very large floods in the Hunter 
Valley occurred in 1820, 1826, 1832 (seven killed), 1857 (twenty-six killed), 1893 (nine killed), 
1913, 1930, 1949, 1952 and 1955 (twenty-four killed, 2,180 homes inundated)2.  In the years 
following repeated flooding from 1949 to 1952, the Lower Hunter Valley Flood Mitigation 
Scheme was planned and constructed to mitigate flood risk and provide some flood protection to 
Central Maitland and Lorn.  The scheme was completed following the devastating 1955 flood. 
 
However this series of levees and flood control banks is not sufficient to protect against a flood 
of the magnitude of those that occurred in 1955, 1952, and possibly 1930, 1857 and 1820.  
Maitland has been fortunate that the floods occurring since the full construction of the scheme 
have been relatively moderate, with the floods of 1971, 1977 and 2007 overtopping the spillways 
at Bolwarra and Oakhampton but not causing inundation of urban areas.  The levee scheme is 
therefore yet to be tested in a major flood (i.e. larger than a 2% AEP or 1% AEP flood). 
 
2.2. Background 

WMAwater was engaged by Maitland City Council to undertake this Floodplain Risk 
Management Study and Plan.  The study includes a review of the 2010 Hunter River Flood 
Study and other relevant studies, and assessment of floodplain risk management measures for 
Maitland.  The study also includes an assessment of the potential impacts of sea level rise and 
                                                
1 From http://profile.id.com.au/maitland/ last accessed 29/01/2013 
2 From “Making Communities Safer in Times of Flood,” Chas Keys ISBN 9780646486123 

http://profile.id.com.au/maitland/
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rainfall increases due to climate change on flood behaviour and flood risk in Maitland. 
 
The study also includes a community consultation program, as public participation is a vital 
component of developing a realistic and practical risk management plan for the community. 
 
2.3. Floodplain Risk Management Process 

As described in the Floodplain Development Manual (Reference 1), the Floodplain Risk 
Management Process entails four sequential stages: 
 

Stage 1:  Data Compilation & Flood Study. 
Stage 2:  Floodplain Risk Management Study. 
Stage 3:  Floodplain Risk Management Plan. 
Stage 4:  Implementation of the Plan. 

 
The Hunter River Floodplain Risk Management Study and Plan constitutes the second and third 
stages of the management process.  The Flood Study stage was completed in December 2010 
with publication of the Hunter River (Branxton to Green Rocks) Flood Study (Reference 2).  A 
combination of hydrologic and hydraulic models was used in that study to determine design 
flood levels resulting from Hunter River floods, although taking into consideration coincident 
inflows from tributaries such as Wallis and Fishery Creeks, Black Creek and the Paterson River.  
 
The process is recurring, and has previously been undertaken for the Hunter River at Maitland.  
The studies should be reviewed on a regular basis or when significant new information becomes 
available.  Design flood behaviour from Oakhampton to Green Rocks was previously assessed 
in the 1998 Supplementary Flood Study (Reference 3), and options to mitigate the risk at 
Central Maitland from Hunter River flooding were previously assessed in the 1998 Floodplain 
Management Study (Reference 4).  A previous Floodplain Management Plan for the City of 
Maitland was adopted in 2007 (Reference 5). 
 
2.4. Study Objectives 

The objectives of the Floodplain Risk Management Study are to identify and compare various 
management options, including an assessment of their social, economic and environmental 
impacts.  The primary aim of the Plan is to reduce the flood hazard and risk to people and 
property in the existing community and to ensure future development is controlled in a manner 
consistent with the flood hazard and risk.   
 
The study includes consideration of flood risk at this time and as a result of climate change (due 
to sea level rise and potentially rainfall intensity increases).  This Study and Plan will update the 
previous Hunter River Floodplain Risk Management Study (1998 – Reference 4) and Plan (1997 
– Reference 5) for Maitland. 
 
A glossary of flood related terminology is provided in Appendix A. 
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3. EXISTING FLOODPLAIN MANAGEMENT 

3.1. Catchment Characteristics 

The Hunter River is over 300 km long, with headwaters in the Liverpool Range north-east of 
Scone near Barrington Tops.  Glenbawn Dam, located 14 km east of Scone, has a dual role of 
flood mitigation and regulation of irrigation water supply, with a catchment area of approximately 
1,300 km2.  Downstream of Glenbawn Dam, the Hunter River is joined by several major 
tributaries including the Pages River, the Goulburn River, Wollombi Brook and Glennies Creek 
before reaching Singleton (see Figure 1).  Downstream of Singleton, Glendon Brook and Black 
Creek are significant tributaries.  At the upstream extent of the Maitland LGA, the total Hunter 
River catchment area is some 17,000 km2. 
 
Downstream of Maitland, the major tributaries are the Paterson and Williams Rivers, which join 
the Hunter River between Morpeth and Raymond Terrace.  Fishery Creek (Wentworth Swamp) 
and Wallis Creek (Dagworth Swamp), which join just south of Maitland and flow into the Hunter 
River via flood gates just east of Horseshoe Bend, have a total catchment area of approximately 
400 km2.  The total catchment area of the Hunter River system to the Pacific Ocean at Port 
Newcastle is approximately 22,000 km2. 
 
Land-use in the Upper Hunter Valley is a mixture of agriculture (including stock grazing, horse 
breeding, and farming), and mining.  There are a number of underground and open-cut coal 
mines, particularly in the region between Singleton and Muswellbrook.  The Hunter catchment 
also contains several environmental conservation areas, including the Goulburn River National 
Park, Barrington Tops National Park, Werakata National Park, Watagan National Park, Mount 
Royal National Park, Pokolbin State Forest, and Yengo National Park.  The south-western part 
of the catchment in particular consists of conservation areas that are primarily forested. 
 
3.2. Lower Hunter River Floodplain 

Within the Maitland LGA, the upstream reach of the Hunter River from Lambs Creek to 
Oakhampton is relatively confined, with the floodplain in a 1% AEP event less than 300 m wide 
at several locations.  The channel has an average fall of 1 m every 3 km and exhibits extensive 
meandering, taking 50 km to travel a direct distance of 14 km.  Land use in this reach is almost 
entirely rural agricultural, apart from the growing commercial/residential area of Rutherford-
Anambah. 
 
Downstream of Oakhampton, just upstream of the tidal limit, the floodplain widens considerably, 
with a width of up to 4 km in the 1% AEP event.  The channel alignment has changed 
significantly in the reach from Oakhampton to Green Rocks since European settlement, with 
relatively sudden changes occurring as a result of extreme flood events.  The channel length 
from Belmore Bridge to Morpeth is at present approximately 9 km, shortened from 26 km when 
European settlement began. 
 
There are extensive low-lying swamp and marsh areas along the reach from Oakhampton to 
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Green Rocks, including the confluences of the tributaries that join the Hunter River, such as: 
 Wentworth Swamp (Fishery/Swamp Creek); 
 Wallis Creek; 
 McClymonts Swamp (Barties Creek); 
 the Paterson River; and 
 the Williams River 

 
The areas comprising the expansive Hunter River floodplain in this reach include: 

 the Bolwarra Flats; 
 Kings Island; 
 Louth Park; 
 Pitnacree; 
 Raworth; 
 Phoenix Park; 
 Duckenfield; 
 Millers Forest; 
 Wallalong and 
 Woodville. 

 
3.3. Historical Development 

The colonial NSW government established what is now known as East Maitland in the early 19th 
century.  The towns of West Maitland (now Central Maitland) and Morpeth were established by 
private settlers at a similar time.  Development of these two private towns immediately on the 
banks of the river reflects the importance of river traffic for establishing a trade link to the Hunter 
Valley at that time. 
 
Maitland is positioned at the upstream tidal limit of the Hunter River and could be reached by 
vessels with a shallow draft, while Morpeth was at the limit for larger boats.  Historically 
therefore these towns were a major link for goods distribution and transport, accounting for the 
construction of several large warehouses in Central Maitland, some of which remain today.  For 
approximately 20 years prior to the commencement of the Victorian Gold Rush in the 1850s, 
Maitland was the second-most populous settlement in Australia. 
 
Flooding has shaped the town development.  The two settlements of Lorn and West Maitland 
were placed on opposite sides of the river, and were not linked by a bridge until the construction 
of the original Belmore Bridge in 1869.  The relatively small patches of high ground in this area 
led to repeated patterns of development spilling into lower lying areas, such as Horseshoe 
Bend, despite frequent inundation and loss in these areas throughout the 19th and early 20th 
century. 
 
Until 1955, the prevailing response to flooding at Maitland was to attempt to manage the flood 
behaviour through construction of levees and dams, and major river engineering works (refer to 
Section 6.2 and Appendix B).  After the repeated flooding that occurred between 1949 and 
1952, and the catastrophic flood of 1955, attitudes shifted towards restricting development in 
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flood-liable areas.  The declining importance of the river for trade relative to road and rail 
networks contributed to an increasing preference to develop the higher ground of East Maitland 
and Telarah/Rutherford. 
 
3.4. Existing Flood Mitigation Structures 

3.4.1. Dams 

The two major dams on the Hunter River system are Glenbawn Dam on the Upper Hunter River 
near Scone and Lake St Clair on Glennies Creek.  The primary purpose of both dams is to 
regulate downstream flow to meet water supply requirements for stock, domestic, irrigation and 
environmental purposes.  Glenbawn Dam also has some hydro-electricity generation capability.  
Depending on the water level within these lakes prior to a flood, these dams will reduce the peak 
flow in the Hunter River to some degree during a flood.  The amount of attenuation of the peak 
flow compared to what would occur without the dams in place depends on the available capacity 
within the dams at the time of the flood, as well as the timing and distribution of rainfall over the 
broader catchment. 
 
Lake St Clair, constructed between 1980 and 1983, has a capacity of 283 GL, with no reserve 
for flood mitigation.  Glenbawn Dam was partially constructed when the February 1955 flood 
occurred, and was completed in 1958, then subsequently enlarged in 1987.  Glenbawn Dam has 
a water supply capacity 750 GL, with an additional capacity of 120 GL reserved for flood 
mitigation purposes.  Both dams have un-gated spillways, and spilling from of these dams is 
therefore unregulated when full capacity is exceeded during a flood. 
 
While the capacity of these dams is significant, it is difficult to assess with accuracy the effect of 
the dams on flood peaks for the Lower Hunter River.  The combined catchment area to 
Glenbawn Dam and Lake St Clair (Glennies Creek Dam) is less than 1,600 km2, or 
approximately 9% of the total Hunter River catchment area to Maitland.  As the dams will only 
partially mitigate the peak flow from these areas in a major flood, the impact on the total Hunter 
River peak flow at Maitland is likely to be relatively small except in minor flood events.  Previous 
studies at Singleton (Reference 6) and Maitland (References 2 and 3) have ignored the impact 
of the dams on the flood record, and the same methodology has been adopted for this 
Floodplain Risk Management Study. 
 
Further discussion about the future use of dams for mitigation of Hunter River flooding at 
Maitland is provided in Section 6.4.1. 
 
3.4.2. Lower Hunter Flood Mitigation Scheme 

The Lower Hunter Flood Mitigation Scheme was largely constructed in the aftermath of the 
February 1955 flood, although many levees had previously been constructed in an ad-hoc 
fashion over many years.  The scheme involved repair or raising of many of these existing 
levees, as well as construction of new elements including levees, spillways, control banks and 
floodgates. 
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Key features of the scheme relating to Hunter River floods in the vicinity of Maitland include: 
 Levee banks along the Hunter River banks, with protection levels generally ranging from 

the 5% AEP to the 1% AEP; 
 The Oakhampton and Bolwarra spillways, which are designed to overtop before the 

levees protecting the more densely developed areas of Maitland and Lorn, diverting 
floodwaters around Maitland via the Oakhampton and Bolwarra Floodways.  The 
Oakhampton Floodway directs water into the Wentworth Swamp and Louth Park areas, 
and eventually back into the Hunter River via Wallis Creek and the Pitnacree area.  The 
Bolwarra Floodway bypasses Lorn to the north, re-joining the Hunter River near Kings 
Island Road, north of Raworth; 

 Floodgates at Wallis Creek to prevent backwater flooding into Louth Park from the 
Hunter River up to the 5% AEP Hunter River flood event; 

 The Maitland Ring Levee, which provides protection to Central Maitland from backwater 
flooding rising in Wentworth Swamp and Louth Park, up to the 2% AEP level; and 

 Floodgates just west of the Maitland railway station, which form part of the Ring Levee. 
 
A map of the major levees comprised by the scheme is given in Figure 3.  A database of 
recognised elements of the scheme is maintained by OEH, and administration of the scheme is 
undertaken by the Hunter-Central Rivers Catchment Management Authority. 
 
It should be noted that the design standards and construction quality of many structures 
comprising the scheme are not well understood.  A thorough audit and geotechnical 
investigation of key levee and control embankments around Maitland is a high priority 
recommendation of this report. 
 
3.5. Flood Policy and Planning Instruments 

Within New South Wales, land use planning and development follows the following hierarchy, in 
decreasing order of seniority: 

 Environmental Planning and Assessment Act (EPA Act); 
 State Environmental Planning Policies (SEPP); 
 Local Environmental Plans (LEPs); 
 Development Control Plans (DCPs); 

 
Outside of this hierarchy, the Water Management Act 2000 contains important provisions 
relating to floodplain management. 
 
Broadly, LEPs deal with land use zoning with permissible and prohibited development, while 
DCPs deal with more specific detail for particular areas.  The instruments of specific relevance 
to this study are discussed in detail below. 
 
3.5.1. Local Environment Plan 2011 

The Maitland Local Environment Plan 2011 (Reference 7), gazetted in December 2011, 
provides a framework for development of land and land use in the City of Maitland LGA.  It 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 8 

contains some specific provisions relating to flood planning, particularly in Section 7.3, which 
states the following objectives: 

a) to minimise the flood risk to life and property associated with the use of land; 
b) to allow development on land that is compatible with the land’s flood hazard, taking into 

account projected changes as a result of climate change; 
c) to avoid significant adverse impacts on flood behaviour and the environment. 

 
These objectives are consistent with those defined in the Floodplain Development Manual 
(Reference 1).  The LEP states that development consent must not be granted unless the 
consent authority is satisfied that the development:  

a) is compatible with the flood hazard of the land; and 
b) is not likely to significantly adversely affect flood behaviour resulting in detrimental 

increases in the potential flood affectation of other development or properties; and 
c) incorporates appropriate measures to manage risk to life from flood; and 
d) is not likely to significantly adversely affect the environment or cause avoidable erosion, 

siltation, destruction of riparian vegetation or a reduction in the stability of river banks or 
watercourses; and 

e) is not likely to result in unsustainable social and economic costs to the community as a 
consequence of flooding. 

 
Land using zoning as defined in the LEP is shown on Figure 4.  Land to which these flood-
related provisions apply is defined as land shown as “Flood Planning Area” on the Flood 
Planning Maps which are published with the LEP, and “other land at or below the flood planning 
level, defined as the 1:100 ARI flood event plus 0.5 metre freeboard”. 
 
It should be noted that the Flood Planning Maps currently published with the Maitland LEP are 
inconsistent with the definition provided above.  The current maps are a composite of two sets of 
information: 

 Downstream of Oakhampton – approximate 1% AEP flood extents based on the 1998 
Supplementary Flood Study (Reference 3); and 

 Upstream of Oakhampton – approximate February 1955 flood extents (source uncertain 
– Reference 13 is the likely source). 

 
The extents shown on these maps are identical to the extent shown previously in the August 
2000 DCP mapping (Reference 8), do not include an allowance for a 0.5 m freeboard, and are 
therefore inconsistent with the definition provided in the LEP.  The inclusion of “other land at or 
below the flood planning level” in Section 7.3 provides a mechanism to include land not 
necessarily shown on the maps (including land that may be affected by flooding from sources 
other than the Hunter River, such as local creek catchments).  However, the maps should be 
updated to reflect Council’s current best estimate of the Flood Planning Area based on the most 
recent December 2010 Flood Study (Reference 2) results (see Figure 5). 
 
3.5.2. Development Control Plan 2011 

The Maitland City Wide Development Control Plan (DCP, Reference 9) is divided into 6 parts, 
namely: 
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Part A. Administration; 
Part B. Environmental Guidelines; 
Part C. Design Guidelines; 
Part D. Locality Plans; 
Part E. Special Precincts; 
Part F. Urban Release Areas. 

 
Part B contains sections relating to stormwater, wastewater, vegetation and flood management.  
Section B.3 specifically addresses flood risk management for the Hunter River floodplain, and is 
divided into sections covering the following: 

 Introduction and statement of objectives; 
 Identification of constraints on development; 
 Requirements for development applications; 
 Additional guidelines for specific land-use zones, including: 

o Rural or environmental zones; 
o Residential zones; 
o House raising or flood proofing works; 
o Commercial zones (B1, B2, B3 and B4); 
o B5 business and B6 enterprise and industrial zones; 

 Flood proofing guidelines; and 
 Definitions of flood-related terms. 

 
The DCP discourages development within a floodway, but does not preclude it if there is some 
specific planning merit satisfying community needs.  It is stated that an analysis requiring a fully 
dynamic computer model may be required for such an application. 
 
The DCP requires that new development on the floodplain will require Council consent via a 
development application, and recommends pre-application meetings with Council officers to 
identify the extent and type of information that is likely to be required for the submission.  
Typically Council will require a Statement of Environmental Effects, addressing, illustrating or 
confirming that: 

a) the proposed development will not increase the flood hazard or flood damage to other 
properties (mostly adjacent) or adversely affect them in any way during floods; 

b) the design of the proposed development is such that the risks of structural failure or 
damage in the event of flooding, including damage to other property up to the Flood 
Standard level, or as otherwise nominated in Clause 3.7(b), would be minimal; 

c) the proposed development has been designed to withstand the effects of inundation of 
floodwaters in the Flood Standard event, with activities, contents or fittings susceptible to 
flood damage being located at a level above the Flood Standard, i.e. "flood proofed"; 

d) if levees are proposed to protect a development, the impact of the levees on flood 
behaviour must be assessed and the habitable floor level of the proposed development 
behind the levee must still be set at or above the Design Floor Level; 

e) the incorporation of permanent maintenance free measures to allow the timely, orderly 
and safe evacuation of people from the site should a flood occur.  Similarly, the 
measures proposed to safeguard goods, material, plant and equipment in a flood.  These 
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measures should be compatible with the Maitland Local Disaster Plan; 
f) in rural areas, the proposals for the evacuation of any livestock in a flood; 
g) the measures to reduce the risks to people, animals and goods likely to utilise the 

development; 
h) the measures to reduce the risks that the development will allow the accumulation and 

build-up of debris being carried by floodwaters; 
i) the design has full regard to the Flood Proofing Guidelines in Part 5 of this chapter; 
j) all other relevant matters normally addressed in a Statement of Environmental Effects to 

cover relevant heads of consideration listed in Section 79(c) of the Act; 
k) the potential impacts on the significance of heritage items and heritage conservation 

areas. 
 
The Flood Standard is defined in the DCP as the 1% AEP flood event, as estimated in the 
October 1998 Supplementary Flood Study (Reference 3).  The Design Floor Level is defined as 
being 0.5 m above the Flood Standard.  These two terms are now not in general usage. 
 
The DCP generally requires that development in the floodplain has the following characteristics: 

 all habitable room floor levels of a new development be at or above the Design Floor 
Level; 

 be capable of withstanding the effects of flooding (including immersion, structural stability 
and impact from debris); 

 not adversely affect the flow of floodwaters; 
 habitable floor levels on additions or alterations to existing buildings be at or above the 

Design Floor Level unless it can be demonstrated to Council that it is impractical to 
achieve that level; 

 a development application must be submitted for any filling in flood liable land. 
 
3.5.3. Water Management Act 2000 

Part 2 of the Water Management Act 2000 relates to Hunter Valley flood mitigation works, and 
contains several provisions of the repealed Hunter Valley Flood Mitigation Act 1956.  Section 
256 states that a person must not do the following except with Ministerial consent: 

a) construct any building, fence or structure in, on, or adjacent to a levee bank, or 
b) construct a flood work on a floodplain. 

 
The responsible Ministers under the act are jointly the Minister for Regional Infrastructure and 
Services and the Minister for Primary Industries. 
 
For the purposes of the Act, levee banks are defined as “a levee bank designed or intended for 
the purpose of or that could or might have the effect of excluding or partially excluding the 
waters of the Hunter River or waters overflowing from the Hunter River from any land”.  This 
includes all tributaries of the Hunter River and the estuary.  The Act refers to areas of “Declared 
Floodplain” as established by the Section 16 of the Hunter Valley Flood Mitigation Act 1956. 
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3.5.4. Exempt and Complying Development 

The State Environmental Planning Policy (Exempt and Complying Development Codes) 2008 
aims to “provide streamlined assessment processes for development that complies with specific 
development standards”. 
 
This SEPP document describes types of development that may be undertaken in flood liable 
areas under the Exempt and Complying Development classification.  The requirements are 
identical for new and existing dwellings.  Exempt and Complying Development must satisfy the 
following criteria: 

 The development be constructed or installed outside of any floodway; and 
 All habitable rooms be at least 500mm above the 1 in 100 year flood height; and 
 Any part of the building below the 1 in 100 year flood height be constructed of flood 

compatible material; and 
 A civil engineer and a hydraulic engineer jointly certify that the development will be able 

to withstand the force of any flood waters, debris and buoyancy in a 1 in 100 year flood 
event, 

 and that the development will not increase flood affectation elsewhere within the 
floodplain; and 

 Reliable pedestrian and vehicle access from the development, at a minimum level equal 
to the lowest habitable floor level of the development, be available to a safe refuge; and 

 Open car parking or carports be no lower than the 1 in 20 year flood height; and 
 There be a driveway connecting any car parking space and a public roadway that will not 

be inundated by more than 0.3m of water during a 1 in 100 year flood event. 
 
It is noted that the final criterion is likely to preclude the majority of lots affected by flooding in 
the 1% AEP event from qualifying as exempt or complying development. 
 
3.5.5. Section 149 Planning Certificates 

Maitland City Council currently has a notation which it places on Section 149(2) Planning 
Certificates which identifies whether the subject land is subject to flood-related development 
controls.  Example wording for a rural property is: 
 

“Development on this land or part of this land for the purposes of dwelling houses, 
dual occupancies, multi dwelling housing or residential flat buildings (not including 
development for the purposes of group homes or seniors housing) is subject to flood 
related development controls contained within cl. 7.3 of the Maitland Local 
Environmental Plan 2011 and s. B3 of the Maitland Development Control Plan 
2011." 
 
“Development on this land or part of this land for any other purpose is subject to 
flood related development controls contained within cl. 7.3 of the Maitland Local 
Environmental Plan 2011 and s. B3 of the Maitland Development Control plan 2011." 
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“Information given in relation to flooding is based upon Councils adopted 1:100 ARI 
(Average Recurrent Interval) flood event." 
 
“The Maitland Local Environmental Plan 2011 identifies the flood planning level 
(FPL) as the level of a 1:100 ARI flood event plus 0.5m freeboard." 
 
“The subject land is within a Declared Flood Plain within the meaning of the Water 
Management Act 2000. Development on this land is subject to flood related 
development control contained in Section 256 of the Water management Act 2000.” 

 
Maitland City Council does not currently provide additional flood information on Section 149(5) 
Planning Certificates. 
 
3.6. Flood Planning Levels 

Under the LEP (Reference 7) the 1% AEP flood (100 year ARI) is adopted as the design flood 
standard for planning and general risk management purposes.  This policy also sets the extent 
for flood-related planning controls (the Flood Planning Area) as the land below the 1% AEP 
flood level plus a freeboard allowance of 0.5 m (defined as the Flood Planning Level or FPL).  
Section 7.3 of the DCP requires that the minimum floor level for habitable rooms be set above 
the FPL, although the terminology used in the DCP is “Design Floor Level,” which has the 
potential to be confusing. 
 
For additions or alterations to existing buildings, the DCP requires habitable room floor level to 
be above the FPL “unless it can be demonstrated to Council that it is impractical to achieve that 
level”.  This clause is likely to negate floor level controls from some addition/alteration works 
where existing floor levels are substantially below the FPL. 
 
Floor level requirements for commercial and industrial development are not specified in the 
DCP, although structures are required to be certified as capable of withstanding the effects of 
flooding, including immersion, structural stability and impact from debris.  For commercial 
development the DCP requires that “the premises should be designed to ensure that plant, 
equipment, storage or other fixtures or fittings liable to damage by floods are located within the 
building above the Flood Standard or be movable to levels above the Flood Standard”.  This 
requirement is compulsory for B1 Neighbourhood Centre, B2 Local Centre and B4 Mixed Use 
zonings, and encouraged for B3 Commercial Core zoning wherever possible.  For B5 Business 
Development, B6 Enterprise Corridor and Industrial Zones there are no specific flood controls 
beyond the general provisions described in the LEP and DCP. 
 
3.7. Flood Warning 

The Bureau of Meteorology (BOM) operates a flood forecasting system for the Hunter River.  
The system is similar to that implemented for most of the major river systems in Australia.  The 
BOM issues Flood Watches in advance of possible floods, if forecasts indicate that flood-
producing rain is expected.  Severe Thunderstorm and Severe Weather Warnings are also 
issued when localised intense storms are expected that may produce flash flooding for smaller 
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catchments.  
 
The BOM monitors the Hunter River catchment via a network of ALERT rainfall gauges and river 
height gauges.  The density of this gauge network is relatively high compared with other east 
coast river systems, and the size of the catchment results in reasonably long warning times 
being provided for Maitland.  The NSW State Flood Plan (Reference 10) stipulates that the BOM 
will provide 12 hours notice for flood heights from 5.9 m to 7.1 m AHD at the Belmore Bridge 
gauge.  24 hours notice is required for heights above 7.1 m AHD at the gauge, which 
encompasses the full range of Major and Moderate flood classifications, and much of the Minor 
flood classification.   
 
The Flood Warning system allows SES personnel to monitor flooding developments on the 
Hunter River, through real-time water level sensing as well as guidance on anticipated flood 
severity.  The system is generally based on stations which automatically record rainfall or river 
levels at upstream locations and telemeter the information to a central location.  Consideration is 
also given to ocean storm surge and tidal anomalies (where applicable) by the use of a simple 
tidal algorithm.  Analysis is then undertaken to determine the expected time and height of the 
flood peak.  At present there is a relatively comprehensive system for the Hunter River, with its 
major tributaries all being monitored. 
 
The BOM also provides Flood Warnings at several locations upstream of Maitland, including 
Singleton, Denman, Muswellbrook, and a flash flood alert system at Scone.  The observed 
flooding at these locations can be used to refine the predicted flood peaks at Maitland as the 
flood progresses.  This system was "tested" in the June 2007 event and subsequently minor 
revisions were incorporated. 
 
3.8. Flood Response Planning 

Flood response planning for Maitland is addressed as part of the Maitland City Local Flood Plan 
(Reference 11), which is a sub-plan of the Maitland Local Disaster Plan.  The Local Flood Plan, 
dated June 2013, covers the entire Maitland City Council LGA, and encompasses preparedness 
measures, direction of response operations, and co-ordination of recovery efforts after flooding 
has subsided.  Specifically, the plan covers the following issues: 

 allocation of responsibilities and duties for Maitland City Council, the Maitland SES Local 
Controller and Unit Members, the BOM, Local Area Police Force and Fire Brigades, 
NSW state government departments, utility providers, road and rail authorities and 
others;  

 a requirement that the plan be reviewed no less frequently than every five years; 
 sources of flood intelligence and flood warnings; 
 deployment, activation, liaison and communication protocols for SES personnel and 

other response organisations during flood operations; 
 operational details for road closures, flood rescue, evacuation, and logistics (including 

resupply); and 
 guidance for recovery and debriefing. 
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There are several annexes to the Local Flood Plan containing: 
 Annex A – general information about flood mechanisms at Maitland, flood producing 

weather systems, flood history, and descriptions of flood mitigation structures such as 
levees and dams. 

 Annex B – typical flood behaviour and timing for various key gauge levels, and 
identification of specific risk areas in various rural, urban and village areas, including 
public institutions that may require closure or evacuation.  

 Annex C – a summary of flood level gauges in the area that are monitored by the SES. 
 Annex D – a distribution list for dissemination of SES flood bulletins including media 

outlets and government agencies. 
 Annex E – a template evacuation warning message. 
 Annex F – operational details for evacuation, including responsibilities, evacuation 

trigger levels, helicopter landing zones, and potential sites for evacuation centres. 
 Annex G to Annex O – specific operational details and evacuation information for each 

of the nine operational sectors within the Maitland City LGA. 
 Annex P – arrangement for the evacuation of caravan parks and relocation of caravans. 
 Annex Q – details of the dam failure warning and evacuation system for Glennies Creek 

and Chichester Dam. 
 
The Flood Plan notes that for most floods occurring within the Maitland LGA, evacuation is not 
likely to be required.  However it is identified that for large floods approaching the magnitude of 
the February 1955 flood, large-scale evacuations will be required, concentrated in the Lorn, 
Central Maitland and South Maitland areas.  Rural communities in the floodplain would also 
become isolated.  It is estimated that an extreme flood, sufficient to almost entirely inundate 
Central Maitland and Lorn, would require evacuations of up to 12,000 people. 
 
Evacuation routes identified from the Lorn-Maitland sector include: 

 Les Darcy Drive (New England Highway) to East Maitland and Metford; 
 New England Highway to Rutherford and Telarah; 
 Long Bridge to Rutherford and Telarah; 
 Belmore Road to Bolwarra; 
 Rail from Maitland Station to Telarah Station or Victoria St Station, with bus transport to 

nearby schools. 
 
Each of these evacuation routes would be cut in a Hunter River flood greater than a 5% AEP 
event.  In a 5% AEP flood, the Oakhampton and Bolwarra spillways would both be overtopped, 
cutting Belmore Road, the New England Highway to Telarah, and requiring the railway flood 
gate to be closed.  In slightly larger events, or with major coincident flooding of Wallis/Fishery 
Creeks, Les Darcy Drive and the railway line to East Maitland would also be cut. 
 
While Long Bridge may not necessarily be overtopped in a 5% AEP event, a structural 
assessment of the bridge has determined that it should be closed to traffic once water begins to 
flow in the Oakhampton floodway, due to the risk of failure from flood debris and hydrodynamic 
loadings (Reference 12).  During the exhibition and review stage of this report, Council and OEH 
indicated that RMS had advised the bridge can remain operational when there is flow under the 
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deck in the Oakhampton floodway.  RMS did not respond to requests from Council for a written 
report to verify this statement. 
 
In events great than a 5% AEP, all evacuation routes from Central/South Maitland and Lorn are 
likely to be cut before the flood peak at Belmore Bridge, and possibly 24 hours or more before 
the flood peak in South Maitland, Louth Park and Horseshoe Bend.  Evacuation considerations 
for Maitland are discussed in further detail in Section 7.2. 
 
Review of the Local Flood Plan is required every 5 years, and was therefore due in 2008.  The 
SES has indicated that a substantial review and revision of the Maitland Local Flood Plan has 
been completed, but a draft was not available for review as part of this study.  The revised draft 
flood plan has not been finalised due to changes to the adopted SES format and methodology 
for producing flood plans.   
 
This review did not identify any significant omissions or errors in the February 2003 version of 
the plan.  The SES indicated that the revised draft plan includes updates based on new 
information obtained during the June 2007 flood, and observations of the efficacy of the existing 
plan by operational crews during that event. 
 
The 2003 plan refers primarily to Oakhampton Railway Bridge gauge flood levels, in conjunction 
with Belmore Bridge levels.  According to the NSW State Flood Plan, the BOM produces flood 
warnings for Belmore Bridge but not Oakhampton Railway, although forecasts for Oakhampton 
Railway gauge may be available to the SES in practice. 
 
There is some merit in using forecast levels at Oakhampton Railway Bridge for emergency 
planning as this gauge is upstream of the main Oakhampton and Bolwarra spillways, and 
probably provides a better indication of the likely extent of overtopping of those spillways.  
However the record length at Belmore Bridge is significantly longer, and the public are more 
likely to be able to relate flood levels at this gauge with flood risk at various locations, and this is 
the height that tends to be more widely reported in the media.  The flood predictions at 
Oakhampton are also possibly subject to more uncertainty due to the shorter record length used 
to obtain empirical relationships with other gauges.  These are factors for the SES to consider in 
future reviews of the Maitland Flood Plan. 
 
The revised draft Local Flood Plan should also be checked to ensure consistency with the most 
recent modelled flood behaviour from the December 2010 Flood Study (Reference 2).  
Emergency Response Planning Categorisation, documented in Section 4.5 of this study, may 
also be useful in revising the plan. 
 
3.9. Previous Studies and Planning Documents 

A summary of key reports relating to floodplain management over the last thirty years is 
provided below.  The studies are presented in chronological order to illustrate changes in policy 
or mitigation strategies that have occurred over time. 
 
Some additional discussion of historical attitudes and investigations for flood mitigation in earlier 
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periods is provided in Section 6.2. 
 
3.9.1. Lower Hunter River Floodplain Atlas (1983) 

Produced by Public Works, the atlas contained mapping showing flood extents for 1% AEP, 2% 
AEP and 5% AEP design floods (Reference 13).  The estimated extents were based on results 
of scaled physical modelling undertaken in the late 1960s with extent mapping based on 1:4000 
scale mapping undertaken by the government mapping authority. 
 
The study estimated the 1955 flood as approximately a 1% AEP event, and in many locations 
the 1% AEP estimates were similar to the observed 1955 flood data.  The main exceptions were 
areas now protected by the Lower Hunter Flood Mitigation Scheme, which was estimated to 
reduce the 1955 flood level by 0.9 m to 10.0 mAHD at Maitland Railway Station, and by 1.4 m to 
7.8 mAHD at Lorn. 
 
The availability of ALS survey has meant that these maps should now not be used. 
 
3.9.2. Hunter Valley Floodplain Management Study (1981) 

Sinclair Knight & Partners developed a program of floodplain management works based on 
available data (Reference 14).  Within the Maitland LGA, it was recommended that: 

 a detailed engineering and planning study of Central Maitland be undertaken to establish 
development control policies compatible with its inherent flood hazard; 

 implement building regulations including: 
o require all businesses to provide storage at a sufficiently high level to ensure that 

stock normally kept at ground level could be protected from flood damage; 
o introduce flood proofing regulations for alterations, additions and new 

development; 
o formulate emergency evacuation and post-flood procedures; 

 maintain the existing policy of no infill development for Lorn; 
 floodway zones be progressively cleared though an acquisition programme which 

required removal of some 184 houses valued at $5.5 million (indicative estimate at the 
time – equivalent to about $20 million in 2012 based on CPI). 

 
3.9.3. Hunter Valley Flood Mitigation – Central Maitland Land Use Study 

(1982) 

Undertaken by Public Works, this study (Reference 15) formed the basis for the planning 
policies subsequently implemented in the Central Maitland Development Control Plan No. 8 
(Reference 16). 
 
The objectives of the study were oriented towards land use zoning, and the identification of 
appropriate land uses for flood prone areas.  A specific objective of the study was the limitation 
of residential land use so that the total population on the floodplain did not increase. 
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3.9.4. Central Maitland Development Control Plan No. 8 (1986) 

The DCP No. 8 (Reference 16) was implemented by Council in June 1986.  The stated 
objectives of the plan were to: 

a) encourage the development of non-residential development able to withstand the effects 
of flooding; 

b) provide opportunities for housing on land generally above the 1% AEP flood level, to 
allow replacement of flood affected housing turned over to other uses, subject to flood 
proofing measures in new housing, and limits on the amount of new housing to ensure 
the overall numbers of people exposed to flood risk do not increase; and 

c) recognise and aim to strengthen Central Maitland’s regional, commercial, entertainment, 
historical, tourism and recreation roles and functions. 

 
The general principles of the DCP No. 8 were similar to those outlined in the current DCP (refer 
to Section 3.5.2).  The main point of difference from current planning documents was the 
specification of several special residential zonings for existing flood affected residential 
development, such as 2(b) “Flood Liable”, 2(c) “No Infill”, and 2(d) “Living Area” zones.  The 
purpose of these zones was explicitly to limit the expansion of urban development on flood-
prone areas, and to encourage the development of non-residential uses instead. 
 
The plan gave Council the power to purchase land in 2(c) "No Infill" areas if the existing dwelling 
was destroyed by fire.  Additionally, limits were placed on works that increased the floor area or 
extending the life of existing dwellings in this zone. 
 
3.9.5. Maitland Local Environment Plan (1993) 

The 1993 LEP (Reference 17) effectively repealed some of the previous flood-related planning 
controls as stated in the DCP No. 8.  Residential 2(c) and 2(d) zonings, which contained 
relatively strict provisions preventing infill development or renewal in flood-liable areas, were 
removed. 
 
The 2(b) “Flood Liable” Residential zoning was retained, and encompassed areas of Horseshoe 
Bend and South Maitland.  Development of new dwellings was not permitted in the 2(b) zoning. 
 
3.9.6. Lower Hunter Valley Supplementary Flood Study (1998) 

This study (Reference 3) was undertaken by Webb McKeown & Associates (now WMAwater).  
Flood frequency analysis was undertaken to determine peak flow rates for a range of design 
floods using historical flood records at Belmore Bridge.  Hydraulic modelling of the Hunter River 
reach from Oakhampton to Green Rocks was undertaken using the Mike11 Package, and was 
calibrated to the 1955, 1971, 1972, 1977, 1978 and 1985 flood events.  Design event modelling 
used the hydrograph shape from the 1955 event. 
 
The major differences with the previous design flood information from the Floodplain Atlas 
(Reference 13) were: 

 the re-assessment of the February 1955 flood as close to a rarer 0.5% AEP flood rather 
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than a 1% AEP flood; 
 increases to 1% AEP flood levels in urban areas such as Maitland railway station and 

Lorn; 
 decreases to some 1% AEP flood levels in rural areas. 

 
3.9.7. Lower Hunter Valley Floodplain Management Study (1998) 

This study (Reference 4), undertaken by Webb McKeown & Associates (now WMAwater) 
investigated a range of floodplain management measures.  Following several stages of 
assessment and refinement of the measures, and consultation with the community, a range of 
mitigation measures were recommended, as summarised in Table 1 below: 
 
Table 1: Mitigation Measures Previously Assessed in Reference 4 

TYPE OF MEASURE RECOMMENDATION PRIORITY 

STRUCTURAL 

Dams Not viable on economic grounds - 

Retarding Basins Not applicable – insufficient flood storage volume - 

River Works Limited benefit, environmental impacts, high costs - 

Levees Establish a rural land users committee to investigate minor works 
in rural areas, with potentially significant benefits 

High 

Raise the Maitland Ring Levee to a uniform level in conjunction 
with other works in the area 

Medium 

Undertake a detailed study to examine the feasibility and benefit 
of constructing a levee at Sharkies Lane to protect Lorn 

Medium 

NON-STRUCTURAL 

House raising or flood 
proofing 

Council to discuss implementation of flood proofing / house raising 
scheme with state government authority 

High 

Planning controls Update planning instruments to include current state of knowledge 
regarding flooding at Maitland, including Section 149 certificates. 

High 

Voluntary Purchase Council to discuss continuation of the existing voluntary purchase 
scheme with state government authority 

High 

Flood Warning Improve the existing flood warning system High 

Information/Education Improve the dissemination of flood information to the public High 

Flood Response Periodically review the SES disaster management plan High 

Flood Insurance Not available for residential mainstream flooding - 

 
The study also recommended that proposals for future development on the floodplain should be 
subject to the following considerations: 

 filling within a Floodway (as defined in the study) is not recommended; 
 a reasonable amount of filling, preferable by a cut and fill approach, is acceptable within 

a Flood Storage or a Flood Fringe areas (as defined in the study); 
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 the erosion and sedimentation regime of the river should not be adversely affected; 
 development should include measures to further improve water quality of the Hunter 

River and its tributaries; 
 potential impacts of climate change should be monitored; 
 consideration should be given to potential impacts on the integrity of existing flood 

mitigation works, or causing a significant re-distribution of flow. 
 
3.9.8. Hunter River Floodplain Management DCP No. 29 (2000) 

This iteration of the DCP (Reference 8) superseded DCP No. 8 (1986), and contained some 
clarifications to improve consistency with the LEP (1993), as well as new mapping based on 
design flood modelling information from the 1998 Flood Study (Reference 3) as well as several 
changes to flood-related development controls in Maitland. 
 
The DCP enabled replacement of destroyed dwellings in Residential 2(b) zones subject to 
Council’s approval of a merits-based application.  Renovations and additions to existing 
dwellings were permitted subject to approval by Council, based on a range of criteria including 
heritage and streetscape aspects. 
 
The DCP No. 29 also included guidelines for house raising and flood proofing of existing 
dwellings, in accordance with the recommendations of the 1998 Floodplain Risk Management 
Study (Reference 4). 
 
The general requirement for developments in the floodplain were very similar to those in the 
current DCP (refer to Section 3.5.2), including the requirement for habitable room floor levels of 
new developments to be at or above the Flood Standard level plus 0.5 m freeboard. 
 
3.9.9. Maitland Urban Settlement Strategy (2000) 

The Strategy (Reference 18) identified areas with the potential to be used for sustainable 
residential purposes, to accommodate forecast urban population growth within the Maitland 
LGA.  It examined the wider implications of new urban development at several investigation 
sites, including effects on servicing, existing land uses, environmental values and the historic 
and rural character of the City. 
 
The Strategy included flood affectation of land as a “hard constraint” on the identification of 
appropriate investigation sites, and consequently did not include flood liable areas on the 
shortlist of investigation sites.  This reinforced the existing policy of limiting urban expansion or 
infill residential development in flood liable areas. 
 
3.9.10. City of Maitland Floodplain Risk Management Plan (2007) 

This study (Reference 5) involved refinement of measures identified in the 1998 Floodplain Risk 
Management Study (Reference 4), and selection of a preferred strategy for implementation of 
floodplain management.  The mitigation measures recommended as part of the Plan are 
summarised in Table 2 below.   
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 Table 2: Mitigation Measures Previously Recommended in Reference 5 

Action Economic 
Cost 

Indicative 
Benefit/ 

Cost Ratio 

Period of Implementation 

Year 1 Year 2 Year 3 Year 4 Year 5 

HIGH PRIORITY 
Initiate changes to the Rural Flood 
Mitigation Scheme 

Unknown - ONGOING 

Review Existing Voluntary 
Purchase Scheme 

Up to $200k 
per house 

- ONGOING 

Improve the existing flood warning 
system 

Low High      

Periodically review the SES Local 
Flood Plan 

Low High      

Improve dissemination of flood 
information/education to public 

Low High ONGOING 

Prepare a Floodplain Risk 
Management Policy 

Low       

Adopt a Flood Planning Level Low       
Update and review wording of s149 
certificate. 

Low       

Identify properties affected by flood 
related development controls 

Low  ONGOING 

Amend LEP 1993 Low       
Flooding assessment to be included 
as criterion in identifying release 
areas 

Low  ONGOING 

Amend floodplain management 
provisions of DCP 

Low       

Obtain advice on climate change 
biennially 

Low       

Ensure development controls 
address future development in 
upper catchments 

Low  ONGOING 

MEDIUM PRIORITY 
Investigate feasibility of levee at Lorn Several 

$million 
      

Raise Maitland Ring Levee $100,000       
Initiate scheme to promote house 
raising and flood proofing 

$60,000 per 
house 

      

Obtain data from future floods Low  WHEN APPROPRIATE 
 
Most of the recommended high priority measures have been implemented to some degree, 
while less progress has been made with the medium priority measures.  The outstanding 
measures have been reviewed as part of the present study. 
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3.9.11. Central Maitland Structure Plan (2009) 

The Structure Plan (Reference 19) was prepared for Council by City Plan Urban Design, and is 
intended to provide a framework for planning and development in Central Maitland.  The 
Structure Plan was developed in response to population growth targets set by the NSW State 
Government in the Lower Hunter Regional Strategy. 
 
The Plan sets an explicit target of increasing the population of Central Maitland back to the 
levels of 1954 (about 5,500 people) by 2030.  Since the 1955 flood, population levels have 
steadily declined to below 2,000 in the 2006 census.  It is identified that there has been a trend 
of leaving the town centre observed in many Australian towns, and this trend has been 
exacerbated by planning restrictions on flood-liable residential land at Maitland.  The goal of 
population growth as stated in the Structure Plan is primarily aimed at reversing the trend of 
urban decay, and increasing prosperity and economic activity through renewed development of 
the area. 
 
On the issue of flood risk, the Structure Plan states: 

“Flood mitigation measures, flood warning systems, building design and construction 
technology and evacuation processes are all much improved since the devastating flood of 
1955.  As such it is considered that it is time to reverse the trend of abandoning the 
historic and attractive Centre of Maitland in favour of renewal and activation.” 

 
The Structure Plan also notes: 

“There are many ways to respond to the risk of flood. It is anticipated that the city will 
develop an integrated plan for ways to respond to flooding. The plan may include such 
elements as: an early warning system; households and businesses prepare a ‘flood ready 
plan’; an evacuation plan and a recovery plan. Public education and a special attitude to 
be taken by all households and businesses within the flood zone will be important 
elements. Design strategies for flooding relate to infrastructure design & escape routes. 
Other design elements include building design that incorporates upper level storage; 
elevated homes ‘Queenslander’ style; ‘Floodable finishes’ in lower levels and; buildings to 
have appropriate structural integrity. Many of these strategies have a long history in 
Maitland, the structure plan requires they are renewed and integrated to allow the centre 
to grow” 

 
The measures identified above are discussed in detail later in this report.   
 
It should be noted that reduction of population in high flood risk areas was a stated objective of 
flood planning policies implemented after the 1955 flood, and in the Development Control 
Policies in place since 1986.  There are therefore inconsistencies between the Structure Plan 
and the Development Control Policies for Maitland.   
 
In addition there has been no construction of mitigation measures since 1955 that have reduced 
flood levels in an event of magnitude of the 1955 event.  Whilst flood warning systems and 
evacuation processes have been improved since 1955 these systems cannot be relied upon to 
evacuate the entire population of Maitland.  This is largely because residents are reluctant to 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 22 

leave until the last possible moment.  This is a common phenomenon with evacuation from 
floods and bushfires. 
 
3.9.12. Hunter River Branxton to Green Rocks Flood Study (2010) 

This study (Reference 2), undertaken by WMAwater, determined Hunter River design flood 
levels for the entire Maitland City LGA, and superseded the 1998 Flood Study (Reference 3).  
Reasons for initiating the study and updating the design flood levels included: 
 

 The use of a two-dimensional (2D) model to simulate flood behaviour, an advancement 
over one-dimensional (1D) techniques used in the previous study; 

 The availability of detailed topographic data from Airborne Laser Scanning (ALS) has 
enabled the use of 2D models, an accurate definition of topographic features in the 
floodplain and the ability to provide accurate flood extent and depth mapping; 

 The need to obtain design flood level estimates upstream of Oakhampton (not previously 
available); 

 Advancements in flood frequency estimation, used to determine design flow rates on the 
Hunter River; 

 The June 2007 flood was the third largest flood since February 1955 and over 30 peak 
levels were recorded by residents as well as at thirteen automatic water levels recorders 
within the study area.  This event therefore provided suitable data for model calibration; 

 The June 2007 event equalled the January 1971 event at Singleton, exceeded the 1971 
peak at Greta (by 0.7m) but was 0.4m lower than 1971 at Maitland (Belmore Bridge).  
This apparent “anomaly” together with the relatively “slow” travel time of the flood peak 
from Singleton in 2007 was not well re-produced by existing models and required some 
further investigation; and 

 There was a general need to review the results of the October 1998 Flood Study 
(Reference 3) and establish a computer model for use in the evaluation of climate 
change scenarios as well as to investigate potential development options. 

 
The following tasks were undertaken in the Flood Study: 

 collection of historical flood data; 
 flood frequency analysis for Oakhampton/Belmore Bridge; 
 development of hydrologic (WBNM) and hydraulic (TUFLOW) models, calibrated against 

historical flood behaviour (June 2007, February 1971 and February 1955); 
 design flood estimation (including the 50% AEP, 20% AEP, 10% AEP, 5% AEP, 2% 

AEP, 1% AEP, 0.2% AEP, and 0.5% AEP events as well as the PMF); 
 assessment of provisional flood hazard (for the PMF and 1% AEP events). 

 
The 2010 Flood Study provides the foundation for this present study to consider management of 
flood risk at Maitland from Hunter River flood mechanisms. 
 
3.10. Environmental Considerations 

The action plan developed by the CMA (Reference 20) outlines a comprehensive action plan for 
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the Hunter River catchment, including guiding principles for a wide range of catchment 
management activities.  Of particular relevance to this study are the guiding principles relating to 
rivers and freshwater wetlands, including: 

 maintaining and increasing vegetation cover in the catchment to improve water quality.  
This may also have the effect of reversing increased runoff flows resulting from past 
clearing in the upper catchment; 

 protecting and rehabilitating riparian vegetation.  This practice can influence flood 
behaviour, and it appears that the effects of policies to reinstate riparian vegetation were 
evident in the altered Hunter River flood behaviour observed in June 2007 compared to 
the floods in the 1970s, when riparian vegetation was relatively degraded compared to 
current conditions.  These factors were discussed in the 2010 Flood Study (Reference 
2); 

 maintaining/improving aquatic habitat, including: 
o in-stream engineering works should consider stream habitat and geomorphic 

processes; 
o snags and obstructions should not be removed from the river where possible, and 

should be relocated if causing safety hazards or inappropriate river processes; 
o sand and gravel extraction and dredging activities should consider impacts on 

aquatic habitat. 
 maintaining/improving floodplain connectivity, removing levees where appropriate to 

restore wetland connectivity to the river.  Floodplain management plans should be 
developed, with consistent approaches between Councils in the same catchment. 

 
These guiding principles are largely consistent with modern floodplain management practices in 
NSW, where channel engineering works in major rivers (such as channel re-
alignment/straightening, channel clearing, or major dredging) are generally regarded as an 
inappropriate flood management response.  This is due to the relatively low benefit-cost ratio of 
such works for lowering flood damages and other flood risks, and also the loss of environmental 
assets through habitat destruction and reduced biodiversity and water quality. 
 
While policies to rehabilitate riparian vegetation undoubtedly have some effect on flood 
behaviour, the effect is not inherently “good” or “bad” in terms of reducing or increasing flood 
levels.  Increased vegetation can reduce channel conveyance and slow the passage of 
floodwaters, causing greater attenuation of the flood wave as it moves downstream.  While 
localised flood levels may be slightly higher, particularly in the upper catchment, the attenuation 
effect may reduce peak flood levels in the lower catchment.  This appears to have occurred to 
some extent in the June 2007 Hunter River flood. 
 
Physical flood mitigation measures are discussed further in Section 8.  The recommendations of 
this study are consistent with the guiding principles of the Hunter-Central River Catchment 
Action Plan, and conservation of environmental assets in Maitland. 
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3.11. Cultural and Heritage Considerations 

The Maitland City Council area includes significant sites of indigenous and non-indigenous 
heritage, resulting from the City’s importance as one of the major population and trade centres 
for European settlers prior to Federation.  The Central Maitland Structure Plan (Reference 19) 
provides a comprehensive overview of key heritage items in the area.  A high proportion of 
existing buildings within Central Maitland are identified as Heritage, Potential Heritage, or 
Contributory Heritage Items.  Efforts to revitalise Central Maitland, despite the flood risks, are 
largely related to these heritage values. 
 
A basic search of the Aboriginal Heritage Information Management System (AHIMS), 
maintained by the NSW OEH, indicates there are nil recorded sites in Central Maitland in the 
vicinity of physical works assessed in this study.  Implementation of any physical works which 
disturb the natural ground surface or require clearing of vegetation should incorporate a more 
detailed review of the AHIMS database to determine whether an archaeological survey is 
required. 
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4. EXISTING FLOOD PROBLEM 

4.1. Flooding Mechanisms 

The Maitland City LGA covers some 400 km2.  Flooding in Maitland City may occur as a result 
of: 

 elevated flows from runoff in the Hunter River catchment and its tributaries; 
 elevated flows from local creek catchment runoff; 
 flow along roads and through private property as a result of intense rainfall over 

urbanised areas; or 
 local runoff that accumulates (ponds) in low-lying areas, such as sags on roads or areas 

where overland flow paths are blocked.  This type of flooding may be exacerbated by 
inadequate or blocked local drainage, and/or restricted overland flow paths. 

 
These factors may occur in isolation or in combination with each other.  Elevated water levels in 
the Hunter River would typically result from long duration broad-scale rainfall systems, which 
may or may not occur in conjunction with intense rainfall that causes significant flooding in the 
local creek catchments. 
 
Hunter River flooding is the most significant flood risk for large parts of the Maitland City LGA.  
Most of the flood damages and flood-related deaths within Maitland (within the last 200 years) 
have been primarily a result of Hunter River or major tributary flooding.  A collection of historical 
flood photographs from various sources is provided in Appendix C. 
 
Tidal mechanisms are not a cause of flooding in the Maitland City LGA.   
 
4.2. Flood Behaviour 

4.2.1. Design 

The Hunter River (Branxton to Green Rocks) Flood Study (Reference 2) reported design flood 
data for current catchment conditions.  Modelling results from Reference 2 indicate flow is 
primarily in-bank for the 50% AEP event (the most frequent event modelled), with some shallow 
overbank flooding of low-lying areas on the Lower Paterson River and downstream of Morpeth.  
The 50% AEP event is large enough for the formation of an anabranch flow-path from Porters 
Hollow (just downstream of Harry Boyle Bridge), through Howes Lagoon, and re-joining the 
Hunter River immediately upstream of Morpeth.   
 
From the 20% AEP to 10% AEP event, widespread overbank flooding of low-lying rural areas 
upstream of Oakhampton occurs.  Downstream of Oakhampton, flows are primarily contained 
in-bank as far downstream as Harry Boyle bridge, with the Oakhampton and Bolwarra Spillways 
being just overtopped in the 10% AEP event (with only inconsequential impacts).  In the 10% 
AEP event, the majority of rural floodplain areas downstream of Harry Boyle bridge are 
inundated, including Raworth, Largs/Kings Island, Phoenix Park, Woodville, Wallalong, 
Duckenfield, Millers Forest, and McClymonts Swamp. 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 26 

 
Up to the 10% AEP event, modelling indicates all major evacuation routes from Maitland 
(including Long Bridge, New England Highway, Les Darcy Drive, and Belmore Road) would be 
flood-free, although all of these routes would be cut (by high hazard flow) in events larger than 
5% AEP.  Closure of Cessnock Road is dependent on the extent of flooding in Fishery and 
Wallis Creeks.  Historically, the low-point at Testers Hollow has been inundated relatively 
frequently so it is unlikely that Cessnock Road would be flood-free for a 10% AEP event.  At 
Branxton, events greater than the 10% AEP will result in isolated overtopping of the New 
England Highway from backwater flooding (as occurred in June 2007). 
 
In events between 5% AEP and 2% AEP magnitude, significant overtopping of the Oakhampton 
and Bolwarra Spillways will occur, with high hazard flow occurring in each of the respective 
floodways, resulting in widespread inundation throughout Louth Park and the Bolwarra Flats.  
The deck level of Long Bridge is overtopped between a 5% and 2% AEP flood.  Wyburns Levee, 
which extends eastwards from the Wallis Creek floodgates to Morpeth Road near Reid Street, is 
overtopped in floods greater than the 5% AEP, resulting in flooding of the Pitnacree area. 
 
The Maitland Ring Levee, including the flood gates at Maitland Railway Station, provides 
protection for South and Central Maitland up to the 2% AEP event.  In larger floods 
(approximately 1.4% AEP or 70 year ARI), the Ring Levee is overtopped and widespread 
inundation occurs in urban areas of Maitland and low-lying parts of East Maitland along 
Melbourne Street. 
 
In the 1% AEP event, most of South and Central Maitland is inundated, with depths exceeding 
2.5 m in large areas of Horseshoe Bend, and along the railway corridor including Maitland 
railway station.  The extent of inundation is up to 4 km wide at some points.  While Lorn is 
protected from inundation by levees along the Hunter River, the flood level in the river is up to 
3 m higher than average ground levels in the area.  Low-lying areas at the east of Lorn are 
inundated by backwater flooding from the Bolwarra Flats.  Each of the evacuation routes from 
Lorn and South/Central Maitland is inundated by flood depths exceeding 2.5 m. 
 
Upstream of Oakhampton, flooding up to the 1% AEP primarily affects rural areas.  Low-lying 
urban areas in Rutherford may be affected by some flooding, with inundation reaching but not 
overtopping the New England Highway to the east of Maitland Airport.  In floods larger than the 
1% AEP, a flow-path forms from the Hunter River through Rutherford flowing south through 
Heritage Green golf course, and across the railway line and Wollombi Road into Wentworth 
Swamp. 
 
In a 0.2% AEP flood all the levees forming the Lower Hunter Flood Mitigation Scheme are 
overtopped, and Lorn and Central Maitland are completely inundated by floodwaters.  The flood 
level will exceed the second storey floor level in many parts of Central Maitland in a flood of this 
magnitude. 
 
Details of flood behaviour at specific locations, including peak height profiles, design flood 
contours, depths, velocities and provisional hazard classification maps, are provided in 
Reference 3. 
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4.2.2. Historic 

Historic flood behaviour (since completion of the Lower Hunter Flood Mitigation Scheme in the 
1950s) has largely been in accordance with the design flood behaviour described above, 
although there have been relatively few major floods since 1955, compared to prior periods.  
Table 3 summarises key characteristics of the flood behaviour during major historical floods 
since 1955. 
 
Table 3: Summary of Historical Flood Behaviour at Maitland 

Flood Event 
February 

1955 
February 1971 

March 
1977 

June 
2007 

Belmore Bridge Flood Level 12.1 mAHD 11.1 mAHD 10.8 mAHD 10.7 mAHD 

Bolwarra Spillway Overtopped? Yes Yes Yes 
No (leakage 
through rock 

mattress) 

Oakhampton Spillways 
Overtopped? Yes Yes Yes Yes 

Central Maitland Inundated? Yes No No No 

Lorn Inundated? Yes No No No 

Travel Time of Flood Peak – 
Singleton to Greta n/a 15 hours n/a 19 hours 

Travel Time of Flood Peak – 
Singleton to Maitland n/a 18 hours 11 hours 28 hours 

Estimated Flood Magnitude at 
Belmore Bridge 

0.5% AEP 
(200 year 

ARI) 

5% AEP (20 
year ARI) 

7% AEP (15 
year ARI) 

10% AEP (10 
year ARI) 

 
A selection of photographs from historical floods is provided in Appendix C. 
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4.3. Flood Hazard Classification 

The provisional hazard categorisation for the study area was quantitatively determined using 
depth and velocity for each design event in accordance with the provisional hydraulic hazard 
categorisation (Appendix L, Reference 1).   
 
Diagram 1: Provisional Flood Hazard Definition from Reference 1 

 
 
The transition zone (the band from Diagram 1 between high and low hazard) was classified as 
high hazard.  These hazard categories are not yet finalised, and may change as part of the 
Floodplain Risk Management Study, according to the provisions described in the “Notes” from 
Figure L2, or from other considerations. 
 
As per the “Notes” in Diagram 1, the provisional hazards were reviewed in this study to consider 
other factors such as rate of rise of floodwaters, duration, threat to life, evacuation difficulties 
and the potential for damage, social disruption and loss of production.  These factors and 
related comments are summarised in Table 4. 
 
The main issues influencing the true hazard assessment relate to evacuation difficulties.  While 
warning times are relatively long and effective evacuation procedures are in place, these 
considerations are outweighed by the lack of a suitable evacuation route for floods greater than 
the 5% AEP level.  These issues are discussed in detail in Section 7.2. 
 
Due to the reasonably large number of people affected by these evacuation difficulties, the true 
hazard of Central Maitland and Lorn is assessed to be greater than the provisional classification 
undertaken in Reference 2.  Without high level evacuation up to the 1% AEP level, these areas 
are considered to be low hazard for 1% AEP event, and high true hazard for larger floods.  The 
assessed true hazard in shown on Figure 7 and Figure 8. 
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Table 4: Weightings for Assessment of True Hazard 

Criteria Weight 
(1) 

Comment 

Rate of Rise of 
Floodwaters 

Medium The rate of rise in the Hunter River and onset of flow along roads 
would be relatively slow, which would allow time for residents to react 
once inundation of an area begins to occur, although the evacuation 
distance is significant in some areas such as Phoenix Park.  An 
important exception to this is if levee failure were to occur.  In some 
areas such as Horseshoe Bend and Lorn, levee failure would 
resemble a dam break with potentially catastrophic consequences. 

Duration of Flooding Medium The duration for local catchment flooding will generally exceed one to 
two days, potentially lasting up to a week in some areas, and 
depending on flood magnitude.  This can increase the true hazard 
due to problems arising from isolation such as restricted access to 
food, supplies and medical care.  

Size of the Flood Low The hazard can change significantly with the magnitude of the flood, 
particularly for Hunter River floods greater than the 1% AEP.       
However, these higher hazard areas are generally captured by the 
provisional hazard criteria. 

Effective Warning and 
Evacuation Times 

High Effective warning time is likely to exceed 12 hours at a minimum, and 
possibly exceed 24 hours.  This can lower true hazard if effective and 
proven evacuation procedures are in place. 

Additional Concerns 
such as Bank 
Erosion, Debris, Wind 
Wave Action 

High In major events, bank erosion has the potential to alter the course of 
major flow-paths during an event, or to cause levee failure, creating 
confusion and potentially compromising evacuation plans.  Wind 
wave action is unlikely to be a major issue but waves from traffic may 
be, due to the proximity of flood prone properties to main traffic 
routes. 

Evacuation 
Difficulties 

Very 
High 

Existing evacuation routes from South/Central Maitland and Lorn are 
cut in floods larger than a 10% AEP magnitude.  There is a risk that if 
people do not evacuate early prior to the onset of flooding, when the 
perceived risk may be lower, there will be no chance for conventional 
evacuation later.  

Flood Awareness of 
the Community 

Medium The flood awareness of the community is quite high due to the 
educational and publicity efforts of the SES and CMA, and the flood 
event of June 2007.  However, as a long period has elapsed since 
urban areas were flooded, there is some evidence of complacency 
about the level of protection offered by the flood mitigation scheme. 
This may cause people to ignore evacuation directions. 

Depth and Velocity of 
Floodwaters 

Low In areas of overland flow roads are subject to fast flowing water.  In 
the main creek channels velocities and depth would be high.  There 
is always a risk of a car or pedestrian being swept into the open 
channel while attempting to cross swiftly flowing waters at major 
creek crossings or even within some of the urban areas.  However 
this factor is largely included in the provisional hydraulic hazard 
calculation metrics. 

Note: (1)  Relative weighting in assessing the true hazard. 
 
For the remainder of the study area catchment the factors in Table 4 do not significantly alter the 
provisional hazard classifications for the 1% AEP and PMF events.  In general it was found that 
areas where a high flood hazard would be justified based on consideration of the high-weight 
criteria in Table 4, the area was already designated high hazard as a result of the depth/velocity 
criteria used to develop the provisional hazard. 
 
Hazard mapping for various climate change scenarios is shown in Appendix D. 
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4.4. Hydraulic Categories 

The Floodplain Development Manual (Reference 1) defines three hydraulic categorises which 
can be applied to define different areas of the floodplain.  The hydraulic categories of flood 
prone land include: 

 

 
 

There is no technical definition of hydraulic categorisation that would be suitable for all 
catchments, and different approaches are used by different consultants and authorities, based 
on the specific features of the study catchment in question. 
 
For this study, preliminary hydraulic categories were defined by the following criteria: 

 Floodway is defined as areas where: 
o  the peak value of velocity multiplied by depth (V*D) > 1.0 m2/s AND peak velocity 

> 0.1 m/s, OR  
o peak velocity > 0.8 m/s. 

The remainder of the floodplain is either Flood Storage or Flood Fringe,  
 Flood Storage comprises areas outside the Floodway where peak depth > 1.5 m; and 
 Flood Fringe comprises areas outside the Floodway where peak depth < 1.5 m. 

 
These preliminary categories were further refined by removing relatively small or isolated 
patches of floodway, where it was apparent that local features were responsible for isolated 
estimates of higher velocity, but the area clearly did not meet the definition of Floodway from 
Reference 1. 
 
The above hydraulic classifications have been applied to the Maitland City study area based on 
available hydraulic model results together with knowledge of the catchment and experience in 
other catchments. 
 
The preliminary floodways were also augmented by adding areas that lie: 

 within 15m of the centre of a defined waterway channel; or 
 within 5m of the edge of a flood mitigation structure. 

 

“Floodways are those areas where a significant discharge of water 
occurs during floods.  They are often aligned with naturally defined 
channels.  Floodways are areas that, even if only partially blocked, 
would cause a significant redistribution of flood flow or a significant 
increase in flood levels.” 
 
“Flood storage areas are those parts of the floodplain that are 
important for the temporary storage of floodwaters during the passage 
of a flood.” 
 
“Flood fringe is the remaining area of flood prone land after floodway 
and flood storage areas have been defined.” 
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Hydraulic category mapping for current conditions is shown on Figure 9 and Figure 10, and for 
various climate change scenarios in Appendix D. 
 
4.5. Flood ERP Classification of Communities 

WMAwater undertook delineation of floodplain communities into Flood Emergency Response 
Planning (FERP) categories, in accordance with the guidelines in Reference 21.  Classifications 
were undertaken only for Hunter River flooding, and do not consider scenarios where flooding 
from tributaries such as Wallis Creek may occur without major flooding in the Hunter River.   
 
FERP mapping for Hunter River flooding is provided in Figure 11 and Figure 12.  The response 
categories are presented in conjunction with a range of flood magnitudes, including the 5% AEP, 
1% AEP and PMF extents, to assist emergency services personnel in preparing response 
strategies for a range of forecasted flood magnitudes.  However it should be recognised that the 
PMF behaviour is the primary consideration for determination of many of the flood categories.  
For example, this is the primary reason why Central Maitland and Lorn are classified as “Low 
Flood Island” for the 5% AEP and 1% AEP events, even though in these events there are parts 
of these areas above the modelled inundation level. 
 
Vehicular access is one of the most important features of Maitland with regards to the FERP 
classification.  Evacuation routes from South/Central Maitland and Lorn are discussed in detail 
in Section 7.2.  All evacuation routes from these areas are cut in events larger than a 10% AEP 
flood.  While Long Bridge is not overtopped in a 5% AEP flood or smaller, structural 
assessments have been undertaken that recommend the bridge should not be used when 
significant water is flowing in the Oakhampton floodway (i.e. larger than a 10% AEP flood), due 
to the risk of structural failure from the impact of flood-borne debris (Reference 12).  These 
areas are completely inundated in the PMF, but evacuation by vehicle or foot will not be possible 
once flooding exceeds the 10% AEP level.  This characteristic results in the entire area of Louth 
Park, South/Central Maitland and Lorn being classified as Low Flood Island. 
 
Most of the other urban areas within the Maitland LGA generally have rising road access, are 
only indirectly affected, or are within large high trapped perimeter areas and are therefore less 
likely to require emergency evacuation, resupply or rescue. 
 
The main urban areas that are flood free in the PMF, and have sufficient facilities to provide 
refuge and shelter for flood evacuees, are: 

1. Telarah, and connected high-ground portions of Rutherford and Aberglasslyn; 
2. East Maitland/Tenambit; and 
3. Morpeth. 

 
A list of potential evacuation centres is detailed in the Maitland Local Flood Plan (Reference 11). 
 
It should be noted that detailed information about rural homesteads was not available for this 
study.  For some individual rural properties it may be possible to remain at the property for minor 
to moderate floods, but in major floods the chance to evacuate by vehicle or foot may pass prior 
to inundation of the house.  These properties would meet the criteria of High or Low Flood 
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Island.  These isolated rural properties have not been identified as part of the FERP 
classification mapping in this study. 
 
4.6. Flood Damages Assessment 

The costs of flood damages and the extent of the disruption to the community depend upon 
many factors including: 

 the magnitude (depth, velocity and duration) of the flood, 
 land usage and susceptibility to damage, 
 awareness of the community with regards to flooding risks, 
 effective warning time, 
 the availability of an evacuation plan or damage minimisation program, 
 physical factors such as erosion of the river banks, flood borne debris, sedimentation. 

 
In order to quantify the effect of inundation on existing development, detailed survey of floor 
levels was obtained for properties within flood liable areas (see Figure 6).  The floor level survey 
was undertaken by Rennie Golledge surveyors, and included: 

 2225 residences; and 
 471 commercial and public buildings. 

 
The survey targeted properties in residential areas of Maitland, Lorn, East Maitland, Telarah, 
Aberglasslyn, Rutherford, Bolwarra Heights, and the rural/residential areas of South Maitland 
and Louth Park.  Floor levels for more isolated rural properties in Pitnacree, Raworth, Phoenix 
Park, Bolwarra, and other areas upstream of Oakhampton were not surveyed due to the high 
incremental cost of obtaining these levels.  Approximately 250 rural properties in these areas 
were identified as potentially having residences in a flood liable area.  Many of these properties 
are likely to be raised above ground level.  The flood damages assessment therefore captures 
the majority of flood affected properties in the study area, but is likely to be a slight 
underestimate as a result of the rural properties for which floor levels were not obtained. 
 
Flood damages can be defined as being “tangible” or “intangible”.  Tangible damages are those 
for which a monetary value can be assigned, in contrast to intangible damages, which cannot 
easily be attributed a monetary value (stress and anxiety, injury, loss of life, etc.).  A summary of 
the types of flood damages is provided as Table 5. 
 
4.6.1. Tangible Flood Damages 

Tangible flood damages comprise two basic categories, direct and indirect damages.  Direct 
damages are caused by floodwaters wetting goods and possessions thereby damaging them 
and resulting in either costs to replace or repair or a reduction in their value.  Direct damages 
are further classified as either internal (damage to the contents of a building including carpets, 
furniture), structural (referring to the structural fabric of a building such as foundations, walls, 
floors, windows) or external (damage to all items outside the building such as cars, garages, 
gardens).  Indirect damages are the additional financial losses caused by the flood including the 
cost of temporary accommodation, loss of wages by employees etc. 
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While the total likely damages in a given flood are useful to get a “feel” for the magnitude of the 
flood problem, it is of little value for absolute economic evaluation.  When considering the 
economic effectiveness of a proposed mitigation option, the key question is what are the total 
damages prevented over the life of the option?  This is a function not only of the high damages 
which occur in large floods but also of the lesser but more frequent damages which occur in 
small floods. 
 
The standard way of expressing flood damages is in terms of average annual damages (AAD).  
AAD represents the equivalent average damages that would be experienced by the community 
on an annual basis, by taking into account the probability of a flood occurrence.  By this means 
the smaller floods, which occur more frequently, are given a greater weighting than the rare 
catastrophic floods.  For the calculation of AAD for the City of Maitland it was assumed that 
there are no flood damages in the 20% AEP flood event, as the flood extent is largely confined 
to the river channel and low-lying rural areas not protected by the flood mitigation scheme. 
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Table 5: Breakdown of Flood Damages Categories 

 
 

Provision of Public ServiceDisruption of Services, 
Community Service Relief 
Grants

Remove Mud & Debris from 
Facilities, Public & Private 
Property Repairs (temporary & 
permanent)

Physical Damage to 
Infrastructure:  Electricity, 
Water, Telephone, Gas, Road 
& Rail Transport Links

Public Property and Facilities:  
Parks, Signs, Machinery, 
Equipment

Contents of Public Buildings 
and Facilities

PUBLIC 
AUTHORITIES

COMMERCIAL

RURAL

RESIDENTIAL

SOCIAL
Costs which cannot be 
expressed in dollars, eg: 
- stress,
- loss of life,
- serious injury,
- depression,
- inconvenience,
- insecurity.

Costs associated with 
the flood event 
occurring, but not as 
readily quantifiable.

Damage caused by floodwaters 
coming into contact with items. 
This can be expressed as 
"Potential" (max. damage) and 
"Actual" (reduced damages due 
to moving items).

Costs which can be 
expressed in dollars.

FINANCIAL

Loss of existing &/or 
Potential Trade

Loss of Productivity and Income, 
Bank Interest Charges

Dispose of damaged products, 
stock, materials; Cleaning and 
Re-instatement

Physical Damage to BuildingsExternal Items:               
Vehicles, Machinery, Display, 
Raw Materials/Stockpiles, 
Fences

Contents of Buildings:       
Products, Stock, Fittings, 
Tools, Machinery, Raw 
Materials

Sowing or harvesting of
Crops, Sale of Stock (at 
depreciated value or 
dependent on market 
influences)

Loss of Farm Production and 
Income, Re-instatement of 
Pastures, Supplementary 
feeding of stock (by hand or 
outside agistment), Stock 
movement/ transport, Living 
costs (temporary accomodation 
and food)

Clean Homestead and 
Out-buildings; Remove Debris; 
Dispose of affected crops &/or 
stock

Physical Damage to Structures:    
Damage to Homestead, Sheds, 
Access tracks, Protection levees

External Items:                     
Vehicles, Sheds (stables/barns), 
Machinery, Tools, Fences, Feed 
storage, Saddles, Crops &/or 
Stock, Irrigation Systems

Contents of Buildings:            
Clothes, Carpets, Furniture, 
Valuables, Fittings, Appliances

Not ApplicableLoss of wages, Living costs 
(temporary accomodation and 
food), Time to repair/replace 
damaged items

Clean Carpets, Walls, 
Clothes;              Re-instate 
Furniture; Remove Mud and 
Debris

Physical Damage to Buildings:  
Gyprock, Cupboards, Scour of 
Footings, Houses becoming 
buoyant (floating off footings)

External Items:               
Vehicles, Laundries, 
Caravans, Sheds, Tools, 
Gardens, Fences

Contents of Buildings:            
Clothes, Carpets, Furniture, 
Valuables, Fittings, Appliances

OPPORTUNITYFINANCIALCLEANUPSTRUCTURALEXTERNALINTERNAL

INDIRECTDIRECT

INTANGIBLETANGIBLE

DAMAGE FROM FLOODING
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The outcomes of the flood damages assessment for existing development are summarised in 
Table 6 and Table 7.   
 

Table 6: Flood Damages Assessment – Number of Properties Inundated 

 EVENT 
 10% AEP 5% AEP 2% AEP 1% AEP 0.5% AEP 0.2% AEP PMF 

ABOVE GROUND FLOODING 

Residential 17 73 320 1219 1616 2122 2149 

Commercial 0 2 37 268 361 451 446 

Public 0 0 1 10 12 13 13 

Total 17 75 358 1497 1989 2586 2608 

ABOVE FLOOR FLOODING 
Residential 13 38 205 1011 1410 2053 2093 

Commercial 0 2 35 266 355 446 446 

Public 0 0 1 10 12 13 12 

Total 13 40 241 1287 1777 2512 2551 

 
Table 7: Flood Damages Assessment – Tangible Damages 

Event 
Damage Per 

Property 
Affected 

Total Damages 

PMF $113,000 $296,000,000 

0.2% AEP $101,000 $260,000,000 

0.5% AEP $87,400 $174,000,000 

1% AEP $81,800 $123,000,000 

2% AEP $49,100 $17,600,000 

5% AEP $42,100 $2,990,000 

10% AEP $68,400 $889,000 

Average Annual 
Damages $1,190 $3,090,000 

 
Table 7 shows a significant increase in tangible damages between the 2% AEP and 1% AEP 
events from $17M to $123M, reflecting overtopping of the Ring Levee and inundation of large 
parts of South/Central Maitland and Horseshoe Bend in events greater than about 1.4% AEP (or 
70 year ARI).  Due to the flood mitigation scheme, the flood damages in events up to the 5% 
AEP magnitude (11.1 mAHD at Belmore Bridge) are relatively low in comparison to the 1% AEP 
damages.  However there would be some potentially significant damage to rural properties that 
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is not included this analysis, such as erosion and fencing damage.  In the June 2007 flood, 
some properties lost significant arable land area due to river bank erosion. 
 
4.6.2. Intangible Flood Damages 

The intangible damages associated with flooding are inherently more difficult to estimate.  In 
addition to the direct and indirect damages discussed above, additional costs/damages are 
incurred by residents affected by flooding, such as ongoing stress and anxiety, loss of life, injury 
etc.  It is not possible to put a monetary value on the intangible damages as they are likely to 
vary dramatically between each flood (from a negligible amount to substantially greater than the 
tangible damages) and depend on a range of factors including the size of flood, the individuals 
affected, community preparedness, etc.  However, it is important that the consideration of 
intangible damages is included when considering the impacts of flooding on a community.  An 
overview of the types of intangible damages likely to occur from Hunter River floods in the 
Maitland LGA is discussed below. 
 
Isolation 
Isolation (the ability to freely exit and enter your house) during flood events will become a 
significant factor for rural residents.  Often there is a high level of community support and spirit, 
which can to some extent negate the effects of isolation and can assist in a flood.  Long periods 
between floods can lead to some residents being unprepared for long periods of isolation.  
Isolation is of significant concern if a medical emergency arises during a flood. 
 
Population Demographics 
Analysis of the 2006 Census data indicates that there are some particular features of the 
population demographics of the community in Central Maitland that may contribute to additional 
intangible damages, particularly community resilience. 
 
These include age and income population characteristics.  The population in some of the 
suburbs most vulnerable to flood inundation are older than the Australian average.  For 
example, the proportion of residents aged over 60 years of age is 23.5% compared to 20.3% for 
the whole of NSW. 
 
While some households in flood-liable communities enjoy high incomes, many people living in 
vulnerable communities are living on incomes that are significantly lower than the Hunter Region 
average.  For example, 25.2% of households earn less than $600 per week compared to a 
Hunter Region average of 23.6%. 
 
Unemployment levels in flood-liable communities of Maitland are generally higher than the 
Hunter Region, with the unemployment level in Central Maitland/Lorn being 7.3% compared to 
the Hunter Region level of 5.2% in 2011. 
 
These age, income and unemployment statistics indicate the possibility of lower resilience of 
flood-liable communities to adapt to change, therefore requiring local adaptation plans that 
acknowledge and respond to specific local challenges.  Well-developed emergency 
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preparedness, response and recovery programs are also required. 
 
Stress 
In addition to the stress caused during an event (from concern over property damage, risk to life 
for the individuals or their family, loss of work, clean up etc.) many residents who have 
experienced a major flood are fearful of the occurrence of another flood event and its associated 
damage.  For example, the following quote is from a resident of nearby Cessnock who was 
affected by the June 2007 flood (Reference 22): 
 

“Until people go through this sort of situation, many people do not realise how much 
it can affect your life.  Ever since last June long weekend, we and all the other 
people who suffered through this terrible ordeal are terrified every time we get heavy 
rain or bad storms, as we worry that this could happen again.” 

 
The extent of the stress depends on the individual.  This is like to be a significant issue in 
Maitland for the next flood greater that the 2% AEP level, due to length of time that has elapsed 
since this level was exceeded (over 55 years), and the number of people that would therefore be 
affected that have not previously experienced a major flood.  
 
Risk to Life and Injury 
During any flood event there is the potential for injury as well as loss of life.  The likelihood of 
loss of life is relatively high for events greater than the 1% AEP level at Maitland, whether 
directly or indirectly as a result of flooding, due to several factors including: 

 the lack of a high level evacuation route from Central Maitland and Lorn; 
 the large number of properties affected by high hazard flooding; 
 the duration of inundation and potential for isolation; 
 a relatively high proportion of aged residents living in flood affected properties. 

 
4.6.3. Limitations of the Flood Damages Assessment 

Aside from intangible costs, significant tangible costs can be expected for Maitland that were not 
included in the flood damages assessment due to the lack of suitable data.  These costs 
include: 

 inundation of properties for which floor level data were not obtained, such as 
rural/agricultural homesteads; 

 loss of livestock (for example up to 100,000 animals were estimated to be lost in the 
1955 flood); 

 damage to public infrastructure such as roads, railways and power lines.  Extensive road 
repairs may be required after a major Hunter River flood due to the relatively long 
inundation periods; 

 loss of crops; 
 other agricultural damages such as erosion of arable land and damage to 

equipment/fences; and 
 costs of emergency management operations, such as helicopter rescue. 
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4.6.4. Summary of Flood Affectation by Area 

A summary of damages and above floor inundation for various areas in the LGA is shown in 
Table 8 and Table 9 below. 
 
Figure 20 shows the design flood event for which above floor inundation is first expected to 
occur in Central Maitland, Bolwarra and Anambah. 
 
Table 8: Flood Damages ($millions) by Area 

Location 
Event AAD 

($) PMF 0.2% AEP 0.5% AEP 1% AEP 2% AEP 5% AEP 10% AEP 

Central Maitland 
& Horseshoe 
Bend 

112 106 92.0 72.3 9.73 1.76 0.38 $1,580,000 

Lorn 73.6 54.5 6.19 2.08 1.00 0 0 $269,000 

Bolwarra, 
Oakhampton & 
Telarah 

13.0 11.4 8.28 5.11 1.66 0.81 0.39 $208,000 

Aberglasslyn, 
Anambah & 
Rutherford 

38.1 31.7 16.8 3.32 0.11 0 0 $211,000 

Louth Park, South 
Maitland, East 
Maitland, & 
Pitnacree 

58.7 56.1 50.4 39.6 5.07 0.41 0.12 $824,000 

Total 296 260 174 123 17.6 2.99 0.89 $3,090,000 

 
The results indicate that the bulk of AAD from Hunter River flooding in the Maitland occur in the 
following areas: 

 Central and South Maitland; 
 Horseshoe Bend; 
 Louth Park; and 
 Pitnacree. 

 
This is particularly apparent in the estimate for tangible damages from the 1% AEP, which 
exceeds $100M for these areas out of a total of $123M. 
  



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 39 

 
Table 9: Properties Inundated above Floor Level 

Location 
Event 

PMF 0.2% AEP 0.5% AEP 1% AEP 2% AEP 5% AEP 10% AEP 

Central 
Maitland & 
Horseshoe 
Bend 

1080 1070 930 770 124 22 4 

Lorn 568 562 73 27 14 0 0 

Bolwarra, 
Oakhampton & 
Telarah 

110 103 78 49 19 10 4 

Aberglasslyn, 
Anambah & 
Rutherford 

314 299 245 53 2 0 0 

Louth Park, 
South Maitland, 
East Maitland, & 
Pitnacree 

480 476 449 386 82 4 2 

Total 2552 2510 1775 1285 241 36 10 

 
4.7. Previous Flood Mitigation Measures Considered 

A summary of previous flood mitigation measures considered is provided as part of the review of 
the 1998 Hunter River Floodplain Risk Management Study (Reference 4) and 2007 Plan 
(Reference 5) in Sections 3.9.7 and 3.9.10.  Further context is provided in Section 6.2 as part of 
the discussion of historical floodplain management approaches. 
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5. POTENTIAL IMPACTS OF CLIMATE CHANGE 

5.1. Flood Study Review 

The hydrologic and hydraulic models previously developed for the study area were reviewed in 
this study, to assess their suitability for: 

 defining flood behaviour; 
 estimating the extent of existing flood problems; 
 evaluating risk management options; 
 identifying potential impacts of climate change. 

 
The models from the 2010 Flood Study (Reference 3, refer to Section 3.9.12) were found to be 
suitable for undertaking modelling work required for this study, including assessment of potential 
climate change impacts and floodplain risk management measures. 
 
5.2. Review of Flood Planning Levels at Branxton 

As part of the design investigations for the Hunter Expressway, Hunter River flood levels at 
Branxton were reviewed to determine required road levels to satisfy flood immunity 
requirements of the project.  As part of this review, additional historical flood levels from 1955 
were obtained, and additional modelling was undertaken by the project alliance.  WMAwater 
also undertook a review of design flood levels, and determined that based on the new available 
data, the model calibration from Reference 2 was slightly high at Branxton for the 1955 flood 
event (see Reference 24). 
 
Based on the review findings, it was determined that design flood levels at Branxton (within the 
Cessnock LGA) should be re-calibrated using local historical data, resulting in a lower 1% AEP 
flood level than that estimated in Reference 2.  It was also recommended that a higher 
freeboard than 0.5 m be adopted for setting Flood Planning Levels at Branxton, in light of the 
large range of flood levels and uncertainty about historical levels at this location.  The revised 
level was adopted by Cessnock City Council for the Branxton area. 
 
The review recognised that the calibration within the Maitland LGA produced a good match 
across a range of flood events.  This is because the calibration process was primarily focussed 
on the Maitland LGA parts of the Hunter River for which significantly more historical flood data 
were available.  The review of Flood Planning Levels at Branxton therefore does not affect the 
design flood levels or assessment of floodplain risk management measures within the 
Maitland LGA. 
 
5.3. Climate Change Modelling 

5.3.1. Background 

Intensive scientific investigation is ongoing to estimate the effects that increasing amounts of 
greenhouse gases (water vapour, carbon dioxide, methane, nitrous oxide, ozone) may be 
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having on the average earth surface temperature.  Changes to surface and atmospheric 
temperatures may affect climate and sea levels.  The extent of any permanent climatic or sea 
level change can only be established through scientific observations over several decades.  
Nevertheless, it is prudent to consider the possible range of impacts with regard to flooding and 
the level of flood protection provided by any mitigation works. 
 
Based on the latest research by the United Nations Intergovernmental Panel on Climate Change 
(IPCC) evidence is emerging on the likelihood of climate change and sea level rise as a result of 
increasing greenhouse gasses.  In this regard, the following points can be made: 

 greenhouse gas concentrations continue to increase; 
 the balance of evidence suggests human activity has resulted in climate change over 

the past century; 
 global sea level has risen about 0.1 m to 0.25 m in the past century; 
 many uncertainties limit the accuracy to which future climate change and sea level 

rises can be projected and predicted. 
 
5.3.2. Sea Level Rise 

In October 2009 the NSW State Government released a policy statement (Reference 25) which 
sought to address how sea level rise should be dealt with in studies seeking to define flood risk 
in those areas likely to be impacted by sea level rise.  This document superseded the NSW 
Governments “Practical Consideration of Climate Change” which was released in 2007 
(Reference 26).  From this policy statement document ensued further draft guideline documents 
one of which (Reference 27) addresses how sea level rise associated with climate change 
should be incorporated into flood risk assessments. 
 
Reference 25 states that: 

 The following sea level rise projection benchmarks should be adopted: 
o A sea level rise of 0.4 m by 2050; and 
o A sea level rise of 0.9 m by 2100. 

 any flood study for a site likely to be impacted by sea level rise should utilise the 2100 
sea level rise benchmark of 0.9 m; and 

 Any sea level rise must not be accounted for in the 0.5 m freeboard. 
 
This policy was rescinded in 2012, with the NSW government determining that each Council 
should be responsible for developing planning policies relating to climate change 
(Reference 28).  In the absence of revised guidance from leading Australian climate research 
organisations such as CSIRO, it is recommended that Maitland Council retain the policy outlined 
in Reference 25. 
 
Any change in the sea level will have an immediate impact but this will largely only affect Hunter 
River flood levels closer to Newcastle Harbour.  The reach from Maitland to Green Rocks is 
located in the upper reaches of the Hunter River estuary, and tidal influences in the study area 
are significantly weaker than in lower parts of the estuary closer to the coast.  Sea level rise will 
raise the normal water level in the Hunter River at Maitland but will not impact on design flood 
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levels (unless sea level rises of several metres occur). 
 
The effect of the projected sea level increase by 2100 was assessed by altering the downstream 
boundary of the TUFLOW model to reflect mean sea level increases of 0.4 m and 0.9m.  
Modelling results confirm that the projected increases in sea level by 2100 would not have a 
significant influence on Hunter River flood behaviour within the Maitland LGA. 
 
5.3.3. Design Rainfall Intensities 

The BOM has indicated that while revisions to design rainfalls to take account of potential for 
climate change may be required, there is insufficient information at present to define appropriate 
adjustments, as the implications of temperature changes on extreme rainfall intensities are 
presently unclear.  There is no certainty that a warming global climate would in fact increase 
design rainfalls for major flood producing storms, particularly on larger catchments (such as the 
Hunter River).  There is some recent literature by CSIRO that suggests extreme rainfalls may 
increase by up to 30% in parts of NSW (in other places the projected increases are much less or 
even decrease); however this information is not of sufficient accuracy for use as yet (Reference 
26). 
 
Any change in design flood rainfall intensities will increase the frequency, depth and extent of 
inundation across the catchment.  It has also been suggested that the cyclone belt may move 
further southwards.  The possible impacts of this on design rainfalls cannot be ascertained at 
this time as little is known about the mechanisms that determine the movement of cyclones 
under existing conditions. 
 
Projected increases to evaporation are also an important consideration because increased 
evaporation in a warmer climate would lead to generally dryer catchment conditions, resulting in 
lower runoff from rainfall.  Daily evaporation rates for eastern NSW are projected to increase by 
up to 40% by 2070 (Reference 26).  Mean annual rainfall is projected to decrease, which will 
also result in generally dryer catchment conditions.  The influence of dry catchment conditions 
on river runoff is observable in climate variability using the Indian Pacific Oscillation (IPO) index 
(Reference 29).  Although mean daily rainfall intensity is not observed to differ significantly 
between IPO phases, runoff is significantly reduced during periods with fewer rain days. 
 
The combination of uncertainty about projected changes in rainfall and evaporation makes it 
extremely difficult to predict with confidence the likely changes to peak flows for large Hunter 
River flood events under warmer climate scenarios. 
 
In light of this uncertainty, the NSW State Government advice (Reference 26) recommends 
sensitivity analysis on flood modelling should be undertaken to develop an understanding of the 
effect of various levels of change in the hydrologic regime.  Specifically, it is suggested that 
increases of 10%, 20% and 30% to rainfall intensity be considered. 
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5.3.4. Effect of Rainfall Increases on Peak Design Flow Rates 

A 10% increase in catchment average rainfall does not translate directly into an equivalent 
increase in peak flow rate, with the actual increase dependent on several characteristics of the 
catchment and river channel.  The 2010 Flood Study (Reference 2) used a flood frequency 
approach to model design flood levels at Maitland, meaning that modelling of the rainfall-runoff 
process was not undertaken, and models are not available to directly determine the effect of a 
10%, 20%, 30% rainfall increase on peak flow rates. 
 
Clarification of this issue can be obtained by looking at results from similar catchment where 
rainfall-runoff modelling has been undertaken, such as the Macleay River on the NSW north 
coast.  Table 10 below shows the increase in peak flow rates at Kempsey for various 
combinations of rainfall intensity and evaporation increases compared to current conditions, for 
the 1% AEP design flood (Reference 30).  The catchment area of the Macleay River upstream 
of Kempsey (11,500 km2) is smaller than the Hunter River catchment to Maitland (17,000 km2), 
but the 1% AEP peak flow is higher due to higher catchment average rainfalls. 
 
Table 10: Modelled 1% AEP Peak Flow Increases - Macleay River at Kempsey for Climate 

Change Scenarios 

Increase in Rainfall Intensity 

Increase in Infiltration Losses due to Dry Conditions 

0% 10% 20% 

Percentage Increase in Peak Discharge at Kempsey 

10% 16% 13% 9% 

20% 33% 29% 25% 

30% 52% 46% 42% 

 
A 20% increase to evaporation is the mid-range of projected increases by 2070 (Reference 26).  
The right-hand column of Table 10 indicates that each 10% increase in rainfall produces 
approximately a proportionally similar increase in peak flow rate.  For the purposes of this study, 
a 10%/20%/30% increase in rainfall was assumed to produce an equivalent 10%/20%/30% 
increase in peak flow rates at Oakhampton. 
 
To put these increases in perspective for design flood estimates under current conditions, a 30% 
increase to the 1% AEP (100 year ARI) peak flow of 8,000 m3/s gives a peak flow very similar to 
the current 0.5% AEP (200 year ARI) peak flow of 10,300 m3/s.  That is, the current 1% AEP 
flood level for the Central Maitland (9.7 mAHD at the railway station), would increase by 1.0m (to 
10.7 mAHD, equivalent to the current 0.5% AEP flood level) if runoff was to increase by 30%.  
By the same reasoning, the 10% AEP (10 year ARI) flood magnitude would increase to be 
roughly equivalent to the current 6.7% AEP (15 year ARI) flood magnitude with an increase in 
runoff of 30%. 
 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 44 

5.3.5. Climate Change Modelling Scenarios 

The Flood Study TUFLOW models were used to undertake a range of model scenarios to 
investigate the potential impacts of climate change of flood behaviour in the study area.  Table 
11 indicates the combination of climate change scenarios that were modelled, and for which 
maps of hydraulic hazard and hydraulic categories were prepared (Appendix D).  
 
Table 11: Matrix of Climate Change Model Scenarios for 1% AEP flood  

Rainfall Scenario 

Sea Level Rise Scenario 

Year 2010 (+0.0 m) Year 2050 (+0.4 m) Year 2100 (+0.9 m) 

Current rainfall  † ‡   

+10%  † ‡   

+20%  † ‡   

+30%  † ‡   
 Flood depths and velocities modelled 
† Flood hazard classification mapping undertaken 
‡ Hydraulic categories mapping undertaken 

 
5.4. Implications of Potential Climate Change 

Modelling indicated that projected sea level rise benchmarks will have a negligible impact on 
Hunter River flood behaviour in the Maitland LGA, in terms of peak flood levels, extents and 
flood hazard.   
 
For the 1% AEP event incorporating a 0.9 m sea level rise increase, estimated impacts on peak 
flood levels were not significant. 
 
The effect of increasing the design flows by 10%, 20% and 30% was evaluated for the 1% AEP 
flood, resulting in a relatively significant impact on peak flood levels compared to sea level rise.  
Table 12 shows impacts on peak flood levels for each scenario (see Figure 3 for comparison 
locations).  
 
Generally speaking, each incremental 10% increase in flow results in a 0.4 m increase in peak 
flood levels upstream of Oakhampton, and a 0.2 m increase in flood levels downstream of 
Oakhampton, with localised increases in peak flood level of approximately twice that amount. 
 
Maps of flood hazard and hydraulic categories for increased rainfall intensity scenarios are 
provided in Appendix D. 
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Table 12: Climate Change Rainfall Sensitivity – Peak Flood Level Impacts 

ID Type Location 1% AEP 
Peak Level 

(mAHD) 

Impact 
+10% 

Runoff 
(m) 

Impact 
+20% 

Runoff 
(m) 

Impact 
+30% 

Runoff 
(m) 

A Hunter River U/S Oakhampton No. 2 13.0 0.18 0.36 0.53 

B Hunter River Adjacent to Bolwarra Spillway 12.5 0.12 0.24 0.36 

C Hunter River Belmore Bridge 11.7 0.06 0.14 0.22 

D Floodway Powerhouse Control 12.2 0.17 0.37 0.55 

E Floodway Mount Pleasant St 11.8 0.16 0.36 0.56 

F Floodway Long Bridge 11.5 0.15 0.35 0.53 

G Floodplain Dagworth Bridge 9.7 0.21 0.51 0.76 

H Floodplain Victoria Bridge 9.7 0.20 0.48 0.71 

I Floodway Pitnacree Rd 9.6 0.16 0.37 0.52 

J Floodplain Lorn 7.5 0.18 0.38 0.56 

K Floodplain Belmore/Paterson Rd 9.2 0.16 0.34 0.52 

L Floodplain U/S Howes Lagoon 9.6 0.15 0.34 0.48 

M Floodplain D/S Howes Lagoon 8.0 0.12 0.25 0.35 

N Floodplain Pitnacree 8.1 0.09 0.19 0.27 

O Hunter River Kings Island 7.3 0.14 0.30 0.43 

P Hunter River Morpeth Bridge 7.2 0.03 0.11 0.15 

Q Hunter River Green Rocks Gauge 5.7 0.07 0.15 0.27 

 
5.5. Selection of Flood Planning Levels 

Application of a 1% AEP flood level with a 0.5m freeboard as the FPL for residential property is 
generally consistent with the recommendations of the Floodplain Development Manual 
(Appendix K, Reference 1) and the 2007 Maitland Floodplain Risk Management Plan 
(Reference 5).  However, the FPL policy should be revised to include consideration of extreme 
flood events up to the PMF for flood awareness and emergency management, and for 
developments such as aged care facilities with particular evacuation issues, or critical public 
infrastructure (such as hospitals, transformers, substations, SES buildings, etc.). 
 
It is also recommended that a default FPL for the commercial and industrial development be 
specified (possibly the 1% AEP flood level without freeboard), with lower FPLs to be allowable 
on a merits-based approach taking into account the nature of the development and appropriate 
level of flood risk. 
 
Development controls on extensions/renovations to existing dwellings should be tightened to 
remove loopholes allowing development below the residential FPL where it is impractical to build 
to required levels. 
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6. FLOODPLAIN RISK MANAGEMENT MEASURES 

6.1. Introduction 

The NSW Government’s Floodplain Development Manual (Reference 1) identifies three 
categories of flood risk to be managed via the implementation of a Floodplain Risk Management 
Plan.  The broad risk categories are: 
 

Existing flood risk, relating to risks of damage and personal danger for existing 
flood-affected communities and properties. 
 
Future flood risk, associated with any new development on flood prone land.  
 
Continuing flood risk, or the remaining risk to current and future flood-affected 
communities after implementing floodplain risk management measures.  This 
includes risk of larger floods than those directly managed by physical works or 
development controls, and the risk of failure of mitigation works such as levees. 

 
The manual also separates floodplain management measures into three broad categories: 
 

Flood modification measures modify the flood’s physical behaviour (depth, 
velocity) and include flood mitigation dams, retarding basins, on-site detention, 
channel modifications, diversions, levees, floodways, flood gates or catchment 
treatment. 
 
Property modification measures modify land use including development controls.  
This is generally accomplished through such means as flood proofing (house raising 
or sealing entrances), planning and building regulations (zoning) or voluntary 
purchase.  
 
Response modification measures modify the community’s response to flood 
hazard by informing flood affected property owners about the nature of flooding so 
that they can make informed decisions.  Examples of such measures include 
provision of flood warning and emergency services, improved information, 
awareness and education of the community and provision of flood insurance. 

 
In previous studies the terminology of structural/non-structural measures was adopted rather 
than the above. 
 
6.2. Maitland Flood Management History 

Many of the floodplain risk management measures that have been implemented in Maitland pre-
date the Floodplain Development Manual (Reference 1).  The February 1955 flood provided 
significant impetus for the development of current floodplain management practices in Australia.  
A brief summary of historical attitudes to floodplain management at Maitland is provided below. 
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6.2.1. Settlement and early 20th Century 

Archived newspaper articles provide an insight into attitudes to flood management during the 
early periods of European settlement in Maitland.  A selection of articles from the National 
Library of Australia archives is provided in Appendix B.  For much of the 19th century, debate 
focussed largely on the increased catchment runoff resulting from deforestation, and it was 
broadly perceived that major channel works would help prevent flooding at Maitland. 
 
After the flood of 1893, public debate was polarised between two camps as to the appropriate 
engineering response – a report by consulting engineer Mr C. Napier Bell recommended 
channel straightening and clearing works between Belmore Bridge and Green Rocks, while 
another report undertaken by Public Works endorsed the construction of a large dam upstream 
near Singleton (what would have been one of the largest dams in the world at the time).  Both 
schemes were estimated to cost around £800,000 to £1 million, or close to $135 million in 
current terms.3  The difficulties and risks in undertaking such major works, particularly the 
construction of dams, were identified by the authors, as well as the reality that only a moderate 
benefit would be achieved for major floods like that of 1893 (i.e. significant flooding would still 
occur).  The fact that such proposals were considered is probably more of a reflection of the 
importance of Maitland as an economic and trade centre at the time. 
 
In 1952, after major floods were experienced at Maitland in four consecutive years, an article in 
the Sydney Morning Herald documented that at least ten reports had been prepared addressing 
flood mitigation in the Hunter River between 1868 and 1913.  In 1948, a report prepared by Mr. 
G. Huddleston from the Water Conservation and Irrigation Commission, recommended a 20-
year program with an estimated cost of £8.5 million (more than $400 million today).  The 
program included construction of three flood control dams, relocation of two other dams, levee 
bank realignment, and major channel realignment, clearing and dredging works between 
Maitland and Green Rocks. 
 
6.2.2. Post-1955 Flood 

The 1955 flood in the Hunter Valley had a shaping influence on floodplain management practice 
in NSW.  The losses incurred during that event were enough to force an acceptance that major 
engineering works such as channel realignment/dredging or dam construction would not be 
sufficient in isolation to produce a level of flood risk acceptable to the community, and that the 
costs of such works were prohibitive.  The flood brought increased recognition that development 
control would also be required.  Evidence of this change in mindset can be obtained from an 
article in the Canberra Times, published shortly after the flood, which indicates the Mayor and 
Council of Maitland of the time endorsed wholesale removal of the main business centre of 
Maitland to higher ground, at an estimated cost of £15 million including compensation for 
affected businesses. 
 
While construction of the Lower Hunter Valley Flood Mitigation Scheme and Glenbawn Dam 
                                                
3 Conversion based on CPI calculator tools provided by the Reserve Bank of Australia. 
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was not completed until after the 1955 flood, both sets of works were the culmination of many 
years of investigation into measures for mitigating flooding in the Hunter Valley.  Many 
recommended works were never undertaken, including major dams on the Hunter River and 
Wollombi Brook near Singleton, and channel works downstream of Oakhampton, most likely due 
to the significant costs.  Nonetheless, as a result of the long history of flooding, over time several 
measures have been implemented to mitigate flooding at Maitland and along the Hunter River, 
including: 

 construction of the Lower Hunter Valley Flood Mitigation Scheme comprising a broad 
network of levees, spillways, and floodgates; 

 construction of Glenbawn Dam; 
 implementation of development controls consistent with estimated 1% AEP flood levels; 
 limitations on infill development in flood prone areas such as Central and South Maitland, 

Louth Park, Horseshoe Bend and Lorn. 
 
These measures have been successful in that the level of existing flood risk at Maitland is 
probably less today than in the 1940s and 1950s, as a result of both physical flood modification 
works, improvements in communication and management of flood warnings, and a reduction of 
development density in high flood risk areas.  However, this study has identified several areas 
where improvements can be made for the management of future and ongoing flood risk, 
particularly in the areas of evacuation and planning controls. 
 
6.3. Methodology for Assessment of Potential Measures 

A number of methods are available for judging the relative merits of competing measures.  The 
benefit/cost approach has often been used to quantify the economic worth of works on a relative 
basis enabling ranking against similar projects in other areas.  The benefit/cost ratio is the ratio 
of the Net Present Worth of the reduction in flood damage (benefit) compared to the cost of the 
works.  Generally the ratio expresses only the reduction in tangible damages as it is difficult to 
accurately include intangibles such as anxiety, risk to life, ill health and other social and 
environmental effects.  In this study the reduction in tangible damages to public utilities as a 
result of implementation of a floodplain management measure has not been included. 
 
The potential environmental or social impacts of any proposed flood mitigation measure are of 
great concern to society and these cannot be evaluated using the classical benefit/cost 
approach.  The public consultation program carried out as part of this study (Section 11) was 
designed to ensure that identifiable social and environmental factors were considered in the 
decision making process. 
 
6.4. Measures Not Considered in Detail 

A preliminary assessment of a wide range of typical measures was undertaken, where the 
measures were classified with regard to likely reduction in flood level, social effect, 
environmental impact, cost to implement and benefit/cost ratio. 
 
A number of measures were identified that did not warrant detailed consideration and these are 
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summarised in Table 13, with some discussion provided below.  Measures which were given 
more detailed consideration are discussed in the subsequent sections of this report. 
 
Table 13: Summary of Mitigation Measures Not Considered in Detail 

Measure 
Impact 

Reduction 
in Flood 
Levels 

Social 
Effect 

Environmental 
Impact 

Cost to 
Implement 

Benefit/ Cost 
Ratio 

FLOOD MODIFICATION MEASURES: 
Flood Mitigation Dams Yes Variable* Very High Very High Low 

Retarding Basins, 
On-site Detention 

Minimal Low High Very High Very Low 

Channel Modifications Yes Variable High Very High Very Low 

Flow path Diversion Variable# Variable High Very High Very Low 

Catchment Treatment Yes - 
variable 

High High Very High Very Low 

PROPERTY MODIFICATION MEASURES: 
Voluntary Purchase of ALL  
Flood Liable Buildings (as 
opposed to selected high risk 
buildings – see Section 9.5 for 
more discussion) 

Nil High Nil High per 
building 

Very Low 

RESPONSE MODIFICATION MEASURES: 
Flood Insurance Nil Moderate Nil Very high 

(when including 
cost of any 
subsidies).  

Low 

* Social impact of dam construction and channel modification varies with site location depending on the number of 
people displaced. 
# Flow path diversion causes redistribution of floodwaters, with localised increases/decreases. 
 
6.4.1. Flood Mitigation Dams 

Flood mitigation dams have frequently been used in rural areas of NSW to reduce peak flows 
downstream.  Glenbawn Dam has a dedicated flood mitigation component of the total dam 
storage.  Various historical assessments have advocated the building of several dams in 
addition to Glenbawn to mitigate flooding in the Hunter Valley, although most were never built.  
Settlement and development of the upper catchment areas has rendered many of the proposed 
sites unsuitable now. 
 
Dams have several characteristics that can make them unsuitable in certain situations.  Factors 
to be considered include: 

 high cost of construction, requiring funding primarily by state and federal governments; 
 high environmental damage caused by the construction; 
 possible sterilisation of land within the dam area; 
 potentially high cost of land purchase; 
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 displacement of existing residents; 
 risk of failure of the dam wall; 
 generally low benefit/cost ratio, and 
 general lack of suitable sites.  A considerable volume of water needs to be impounded 

by the dam in order to achieve a significant reduction in flood level downstream.  
Generally a dam site requires a narrowing of the floodplain at a location that captures a 
suitable portion of the upstream catchment and favourable geotechnical conditions. 

 
One of the previously proposed dam sites, on Wollombi Brook upstream of Broke, may still be 
feasible depending on the social, environmental and geotechnical factors listed above.  However 
it is unlikely that the cost would be justifiable based purely on flood mitigation benefits.  In the 
future, if a dam is required for other reasons such as regulation for irrigation or potable water 
supply, then the inclusion of additional capacity for flood mitigation should be considered by the 
relevant authorities.  However taking into account the factors above, dams have not been 
assessed in detail as a core flood mitigation strategy for Maitland City. 
 
6.4.2. Retarding Basins, On-Site Detention 

Retarding basins are small-scale flood mitigation dams commonly used in residential 
catchments for the purposes of mitigating peak flows by retaining runoff from intense storms and 
releasing it at a relatively sustained rate.  One of the major impediments in their use as a flood 
mitigation measure for existing development is the lack of suitable sites.  For new “green-fields” 
developments there is the opportunity to incorporate the retarding basins into site design which 
is not possible for existing development.  Retarding basins can also provide significant water 
quality benefits, though in a heavily built up urban environment it is difficult to maintain these 
systems for this purpose. 
 
Retarding basins may be suitable for compensating the effects of new development on local 
catchment runoff in urban release areas, but they are not of sufficient scale to make a significant 
difference to Hunter River flood risk in Maitland LGA. 
 
6.4.3. Channel Modifications 

Channel modifications are usually undertaken to either increase the capacity of the channel 
and/or improve the conveyance of floodwaters, which in turn can reduce peak flood levels.  
Channel modifications encompass a broad range of measures and include amplification, 
straightening, concrete lining, removal of structures or natural obstructions, dredging and 
vegetation clearing. 
 
Amplification and Dredging 

Channel amplification involves increasing the capacity of the creek or drainage system, thereby 
reducing the frequency with which floodwaters overtop the banks.  The main problem with 
channel amplification in natural creeks is that the channel often tends to return to its original 
state via accumulation of sediment in the dredged or widened reach of the channel. 
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This study did not identify any areas where channel amplification is likely to provide a significant 
reduction in flood risk.  Generally, constrictions in channel capacity in the local creeks are due to 
bridge and culvert structures, or vegetation, rather than the channel dimensions.  It is 
considered that measures which address these issues would be more effective, and less 
expensive, than widespread channel amplification works.  
 
Straightening  

These measures are generally undertaken in order to shorten and steepen the flow path, 
thereby increasing the conveyance of water through the channel system.  However, they are 
relatively expensive and have significant impacts on the environment and visual amenity, and 
carry significant risk that the channel will revert to its previous path during a large flood.  The 
Hunter River between Belmore Bridge and Green Rocks has historically been 
geomorphologically active, and the river length has shortened from 26 km to 9 km between 
Maitland and Morpeth since settlement. 
 

Vegetation Clearing 

Removal of vegetation from the channel and banks can lower flood levels in a localised area 
around the works.  The main problem with this approach is that the vegetation can quickly 
regrow in the cleared section of channel, and routine maintenance programs to keep the 
channel clear are often untenable with the resources typically available to Council for such 
works.  Removal of vegetation often has undesirable follow-on effects, such as increased 
erosion, and loss of habitat and biodiversity.  As discussed in Section 3.10, maintaining a 
healthy native riparian zone has many environmental benefits, and also generally has a benefit 
on flood levels for downstream areas.  Maitland has likely benefited from programs to 
rehabilitate riparian vegetation in upstream areas of the Hunter Valley catchment. 
 
CONCLUSION 
Recent flooding experiences on the Mississippi River, which has been highly engineered with 
large scale channel modification works, have highlighted the risks of pursuing such strategies for 
floodplain management of major rivers.  Such works are not considered a viable measure for 
providing balanced environmentally sensitive flood mitigation benefits on the Hunter River. 
 
6.4.4. Flow Path Diversion 

Diversion of catchment runoff along an alternative flow path can reduce or prevent flow through 
a particular area and considerably reduce flood risk.  This approach is often not feasible due to 
physical constraints of the system, as the existing creek or flow path typically follows the lowest 
path through the catchment, and there is a lack of alternative flow paths without resorting to 
pumping or diversion channels with very shallow grade.  When diversion of flow away from a 
given area is possible, care must be taken not to cause adverse flood impacts on the area to 
which the flow is redirected. 
 
Historically there have been proposals for radical diversion of the Hunter River, for example a 
diversion from upstream of Belmore Bridge eastwards through the Bolwarra area (via the current 
Bolwarra spillway), re-joining the existing river alignment at Kings Island/McKimms Corner.  The 
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Lower Hunter Valley Flood Mitigation Scheme formalises the split of flood flows into overbank 
floodplain areas downstream of Oakhampton, which would have naturally occurred to some 
extent prior to levee construction. 
 
Such measures would have a very high cost, as well as a very high environmental and social 
impacts, and any benefits in flood risk are likely to be outweighed by the risk of the works failing 
during a large flood (e.g. the river reverting to its previous alignment, or along an entirely new 
alignment).  Diversion measures have therefore not been considered in detail. 
 
6.4.5. Catchment Treatment 

Catchment treatment modifies the runoff characteristics of the catchment to reduce the amount 
of runoff to downstream areas.  For a rural catchment, this involves limiting deforestation or 
contour ploughing of hill slopes.  These measures can reduce the volumes of run-off in relatively 
small, frequent rainfall events, typically up to about 20% AEP.  They have less effect in larger, 
less frequent events, above say a 5% AEP. 
 
Catchment treatment is practically unlikely to significantly change flood behaviour in the Hunter 
River unless applied to extreme levels, and enforcement of catchment treatment policies in the 
upper Hunter River catchment areas is beyond the authority of Maitland City Council.  The 
guiding principles outlined in the Catchment Action Plan developed by the Hunter-Central Rivers 
CMA (Reference 20) provide an appropriate framework for catchment treatment that is 
consistent with the floodplain management objectives for Maitland City. 
 
6.4.6. Flood Insurance 

Flood insurance does not reduce flood damages but transforms the random sequence of large 
infrequent losses into a regular series of payments (premiums) for an individual or a community.  
In the last five years the provision of flood insurance has changed and now it is available for all 
residential, commercial and industrial properties.  However some insurance companies will not 
insure high risk properties.  The types of flood damage that are covered, and premiums for flood 
cover, vary significantly between providers.  The issue of flood insurance and its 
appropriateness as a flood mitigation measure was examined by the NSW Government and by 
the Insurance Council of Australia, with the issue being brought into particular focus by the 
widespread residential flooding in Queensland in January 2011. 
 
Due to the relative predictability of flooding compared to other natural disasters, and improved 
mapping from recent developments in modelling techniques, insurance companies can develop 
a reasonably accurate quantification of flood risk for an individual property.  High annual 
premiums may be required to adequately cover properties that are known to be at relatively high 
risk of flooding, unless non-flood-liable properties are also required to pay for flood insurance, 
thereby subsidising flood-liable properties.  The high premiums mean that property owners are 
likely to “take the risk” that a flood will not occur (i.e. self-insure). 
 
Another issue with flood insurance is that it can diminish restraint in capital investment on flood-
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liable land.  A property owner may be more likely to develop/renovate if potential losses from 
flooding are perceived to be covered.  These circumstances may actually result in an increase in 
gross economic damages. 
 
Due to these inconsistencies between available flood cover, types of flood cover, and potential 
to change perceived flood risk, flood insurance is not recommended as an appropriate flood 
mitigation measure for Maitland.  However when requested by a property owner, Council should 
provide available information about flood levels, depths, and floor levels for individual properties 
to enable residents to make informed decisions about insurance cover. 
 
Council should also make detailed property-based flood information, assessed as part of the 
flood damages component of this study, available to insurance agencies when requested to 
enable rigorous and informed assessment of risk to be undertaken, as flood damages can vary 
significantly between two neighbouring properties depending on factors such as foundation type, 
floor level, number of storeys, etc. 
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7. RESPONSE MODIFICATION MEASURES 

7.1. Overview 

As stated in the Maitland Local Flood Plan (Reference 11), the SES has the responsibility to 
control flood response operations, and to direct the activities of other supporting government 
agencies.  This authority is legislated in the State Emergency and Rescue Management Act 
1989 and the State Emergency Service Act 1989. 
 
In order that the expectations of the community can be met in regards to emergency response, 
adequate information and resources must be available.  There is therefore a need as part of this 
Floodplain Risk Management Study to identify potential issues relating to emergency 
management, such as the adequacy of: 

 flood data collection networks; 
 design flood information; 
 evacuation routes; and 
 flood warning capability. 

 
7.2. Evacuation Routes 

7.2.1. Background 

The majority of the Maitland City LGA has rising access to high ground above the Hunter River 
PMF level.  The notable exceptions are the areas of Central and South Maitland, Horseshoe 
Bend, Louth Park and Lorn.  These areas are surrounded by high hazard floodways in floods 
equivalent to the 5% AEP or greater.  As discussed in Section 7.2, existing evacuation routes 
from these areas are likely to be cut several hours before the flood peak occurs (Figure 14).  
The higher ground in Central Maitland CBD and in Lorn will provide refuge for a 1% AEP flood, 
but this area will diminish in larger floods.  This flood behaviour creates a risk that in a flood 
greater than the 1% AEP, a very large number of people could become stranded in Central 
Maitland and Lorn, and require mass evacuation by boat or helicopter. 
 
Warning times for major flooding are generally expected to exceed 24 hours, giving sufficient 
time for most residents to evacuate to nearby facilities in Telarah/Rutherford, Bolwarra Heights, 
or East Maitland.  However, experience in the 2007 flood has shown that not all residents who 
are instructed to evacuate will do so immediately.  The long period since the floods of the 1950s 
and 1970s, including the drought period of the 1990s, has resulted in a high level of 
complacency about the flood risks at Maitland, with a perception that the levee scheme protects 
against all floods. 
 
During a flood event of 1% AEP magnitude or greater, it will be necessary for several thousand 
residents in Maitland to evacuate their homes.  In some locations the depth of inundation will 
exceed 3 m or even 4 m above floor level, resulting in a significant risk to life to these residents 
if they remain in their house.  In the February 1955 flood, numerous people were evacuated by 
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helicopter or boat from the roof or attic of their property.  Three men on board an amphibious 
army boat were electrocuted when their radio antenna struck powerlines, and two navy 
personnel were fortunate to survive after their helicopter crashed during a rescue attempt 
(Reference 23), although the two men they were attempting to rescue were killed.  Such rescues 
are risky for the emergency services personnel involved, and the equipment required is 
expensive and may not be readily available.  If a mass evacuation was required due to rising 
floodwaters threatening to inundate the high ground in Central Maitland, locally available 
helicopter resources would be stretched and evacuation assistance from army helicopters would 
probably be required. 
 
There are also accounts of people evacuating by foot along the railway embankment towards 
East Maitland during large floods.  More secure fencing of railway corridors in recent decades is 
likely to prevent this route being accessible to pedestrians for emergency flood evacuation.  
Railway corridors may also present an electrocution hazard during a flood. 
 
A similar situation to that described above at Maitland occurred in Bundaberg, Queensland in 
January 2013 as a result of flooding from ex-tropical cyclone Oswald.  The Bureau of 
Meteorology provides 12 to 24 hours warning for major floods of the Burnett River at Bundaberg 
(same as for the Hunter River at Maitland).  Despite these warnings and national television 
coverage as cyclone Oswald approached and made landfall, many residents either did not 
evacuate in time or only did so when their houses started to flood.  The Sydney Morning Herald 
reported: 4  

“When the water got up to her knees, Sharon Hills knew it was time to flee her rental 
property in a low-lying new estate in Bundaberg's western suburbs. At 1.30am, with 
her four children in tow, the single mother got in the car and drove nervously down a 
30 centimetre-deep creek that had been her concrete driveway.” 

 
1,300 people were isolated by floodwaters at Bundaberg with surface based emergency crews 
unable to reach them (out of a total of approximately 7,500 evacuated).5  A mandatory 
evacuation order was issued and army Black Hawk helicopters were used to pluck people from 
the roofs of their homes.  This situation resulted from residents ignoring advice to leave prior to 
the flood peak and placed rescuers and residents at significant risk. 
 
Continuously rising access along evacuation routes provides a significant benefit, as residents 
who are not aware of directions to evacuate, or who choose not to heed such directions, will still 
have a chance to evacuate once floodwaters overtop levees or begin to inundate their homes, 
reducing the pressure and risk for emergency air and water-based evacuation teams. 
 
7.2.2. Need for Improved Evacuation 

Implementation of controls such as minimum floor levels and flood-compatible structural 
requirements (which are already largely in place via the LEP and DCP) can reduce the tangible 
damages resulting from flooding, but do not address risk to life.  An increase in the population in 
                                                
4 Sydney Morning Herald, “After the flood comes deluge of damages bills” 2 Feb 2013. 
5 Herald Sun, “Bundaberg’s flood clean-up begins” 29 Jan 2013 
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flood liable areas of Central Maitland, as per the objectives of the Central Maitland Structure 
Plan (Reference 19), will result in some incremental increase in risk to life in this area.  This 
increase in risk must be considered in light of: 

 the current DCP 2011 (Reference 9), which aims “to contain the spread of urban 
development in flood liable areas and to encourage the contraction of areas of 
residential development in flood liable areas;” and 

 the current LEP 2011 (Reference 7), which prohibits consent of development that is 
“likely to result in unsustainable social and economic costs to the community as a 
consequence of flooding”, or does not “incorporate appropriate measures to manage risk 
to life from flood.” 

 
Any proposal to increase population in flood liable areas of Central Maitland should therefore 
address these considerations, including evacuation limitations. 
 
While the likelihood of a flood large enough to inundate all of Central Maitland and Lorn is very 
low in any given year, the consequences in terms of loss of life would potentially be dire.  The 
probability of such a flood becomes non-trivial over reasonable planning horizons.  The 
probability of a 0.2% AEP flood, sufficient to inundate all of Lorn and most of Central Maitland 
with high hazard flooding, and probably causing failure of levee banks at some locations, is 
approximately 10% over the next 50 years and about 18% over the next 100 years.  One way to 
mitigate this risk is to provide a rising evacuation route. 
 
Given that an increase in population as part of the Structure Plan is a reversal of the existing 
strategy for managing risk to life under previous DCPs, it will be necessary to mitigate the risk by 
augmenting other parts of the risk management strategy.  One area where significant gains can 
be made is providing improvements to the flood immunity and reliability of evacuation access 
from Central Maitland. 
 
Under current circumstances, when the Maitland Ring Levee is overtopped there are no safe 
vehicular or pedestrian evacuation routes from Central Maitland or Lorn.  There is therefore a 
pressing need for a rising egress route that can provide increased safety for evacuees after the 
levees have been overtopped.  A preliminary consideration of potential routes and evacuation 
issues has been undertaken below.  A detailed route feasibility study is required to further clarify 
the relative benefits and disadvantages of various routes, particularly with regard to cost, traffic 
considerations, land requirements, environmental impacts, and potential for real improvement to 
the flood risk profile across a range of events. 
 
7.2.3. Potential High Level Evacuation Routes 

As the levees provide protection up to the 2% AEP level, a higher evacuation route (for example 
at the 1% AEP level) would provide the most incremental improvement to evacuation safety.  
Evacuation is currently possible along Les Darcy Drive for the 5% AEP event and possibly 
larger, but not in a 2% AEP event.  There is therefore no benefit to providing new routes that are 
cut in the 5% AEP event, and only marginal benefit to providing a 2% AEP flood immunity route.  
This preliminary review has therefore focussed on routes potentially providing rising egress in a 
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1% AEP event. 
 
Several possible routes for high level evacuation were considered.  Once overtopping of the 
Maitland Ring Levee occurs, and floodwaters rise, people remaining within the levee extent will 
likely either remain in upper floors of dwellings, or evacuate towards the higher ground along 
Church Street and the northern end of High Street, near Belmore Bridge.  The high level 
evacuation route therefore should preferably be accessible from this area. 
 
An overview of possible routes is given below with indicative costs and other information 
summarised in Table 14.  The considerations outlined below include input from discussion paper 
prepared by Maitland City Council. 
 
Table 14: Summary of High Level Evacuation Route Options 

Route 

(1) 
Long Bridge –  

current 
alignment 

(2,3,4) 
Long Bridge – 

revised 
alignment 

(5) 
New England 

Highway 
Oakhampton 

floodway 

(6) Les Darcy 
Drive – High St 
to Melbourne St 

(7) Belmore 
Road Bolwarra 

floodway 

Potential 
Flood 
Immunity 

2% AEP (full), or 
1% AEP (partial)  

1% AEP 1% AEP 2% AEP 1% AEP 

Bridge 
Length 300 m 

350 m (Route 2) 
750 m (Route 3) 
550 m (Route 4) 

700 m No bridge 800 m 

Embankment 
Length n/a 

200 m (Route 2) 
n/a (Route 3) 
n/a (Route 4) 

n/a 1400 m n/a 

Indicative 
Cost $25M 

$40M (Route 2) 
$80M (Route 3) 
$60M (Route 4) 

$75M $10M $65M 

Other 
Comments 

 Significant traffic 
issues. Some 
property 
acquisition 
required. 

Major traffic 
flow issues. 

Route already 
provides close to 
2% AEP level 
evacuation, but is 
closed prior to 
Ring Levee 
overtopping.  

Does not provide 
access to major 
hospital/evacuatio
n centre facilities. 

 
Possible routes include: 

1) Existing Long Bridge – the current alignment (see Figure 13) comprises approximately 
300 m of bridge with a deck level of approximately 9.3 mAHD.  On the Maitland side 
there is a 350 m stretch of High Street with a level of between 8.8 mAHD and 9.3 mAHD, 
before rising up to over 10 mAHD at the intersection with Ken Tubman Drive and 
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Belmore Road.  On the Telarah side, High Street rises quickly above the PMF level (refer 
to Figure 14A for existing ground and flood level profiles along the route). 
 
The bridge deck could be raised above the 1% AEP level, but it is unlikely that the grade 
of High Street between the bridge and the Belmore Road intersection could be altered 
due to existing development.  This option would provide 1% AEP evacuation over the 
most hazardous part of the route over the Oakhampton Floodway, but would probably 
require boat evacuation between Belmore Road and the bridge (approximately 300 m). 
 
The maximum flood immunity of this route would therefore be between 5% AEP and 
2% AEP, with high hazard inundation occurring in the 1% AEP event.  The current flood 
immunity level of this alignment is around 5% AEP, or possibly less if the bridge is closed 
when significant flow in the Oakhampton floodway occurs and the water level 
approaches the bridge deck. 
 
Note that in combination with the levee discussed in Section 8.2.3, this route could 
potentially be kept flood-free in a 1% AEP flood, although the total cost of construction 
might end up being comparable to alternative 1% AEP routes discussed below. 
 

2) Re-aligned Long Bridge – The goal of re-aligning Long Bridge would be to provide direct 
high-level connectivity to the High Street / Belmore Road intersection and Lorn (via 
Belmore Bridge).  For example, the alignment illustrated on Figure 13 would require 
approximately 350 m of bridge and approximately 200 m of new high level road 
embankment.  This alignment would require some major changes to the High Street 
/Belmore Road intersection, and there would be design challenges with integration of the 
vertical road geometry.  There would also be traffic flow challenges for the Ken Tubman 
Drive connection.  Some acquisition of private property would likely be required. 
 
This route would provide flood free evacuation from the high ground in Central Maitland 
for events greater than the 2% AEP or 1% AEP (refer to Figure 14B for existing ground 
and flood level profiles along the route).  The marginal cost of constructing this route to 
provide 1% AEP immunity (instead of 2% AEP) is unlikely to be prohibitive, as the area 
of the bridge span (length x width) is the most significant component of the cost, with 
height being secondary.  For example, if the pile depth required is 20 m below ground, 
and 5 m above ground, an incremental increase of 1 m to the pile height does not 
significantly increase costs. 
 

3) Re-aligned Long Bridge – This route would provide direct high-level connectivity from 
High St at Telarah to the intersection of Ken Tubman and Allan Walsh Drive (currently a 
roundabout).  Advantages compared to Route 2 would be easier integration with existing 
vertical road geometry, and fewer land-take issues.  The major disadvantages are that 
Route 3 is longer and road embankment cannot be substituted to reduce the bridge 
length.  It requires over twice the bridge length (750 m bridge) compared to 300 m bridge 
and 200 m embankment for Route 2).  Unless Route 2 is rendered completely infeasible 
due to difficulties integrating with existing roads, the additional expense of Route 3 
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means it is unlikely to be the most cost-effective option. 
 
This route would provide flood free evacuation from the high ground in Central Maitland 
for events greater than the 1% AEP (refer to Figure 14C for existing ground and flood 
level profiles along the route). 
 

4) Re-aligned Long Bridge – This route would provide direct high-level connectivity from the 
southern extent of Regent St at Telarah to the intersection of Allan Walsh Drive and 
Church St (currently a roundabout).  An elevated roadway option as presented in the 
Council discussion paper, as the embankment would need to be approximately 5 m 
above existing ground levels to reach the 2% AEP flood level, and 6 m for the 1% AEP 
flood level.  The embankment would be nearly 3 m higher than the railway embankment 
which currently acts as the hydraulic control in Oakhampton Floodway, and would 
therefore increase flood levels and cause flooding of additional properties in Telarah and 
Maitland.   
 
Advantages of a bridge across the Oakhampton Floodway along Route 4 compared to 
Route 2 would be slightly easier integration with existing vertical road geometry, and 
fewer land-take issues (as with Route 3).  A shorter bridge would be required compared 
with Route 3, but traffic issues would be worse and potentially invoke resistance from 
residents on Regents St due to extra through traffic.  Route 4 therefore potentially offers 
a compromise between Routes 2 and 3.  
 
This route could provide flood free evacuation from the high ground in Central Maitland 
for events greater than the 1% AEP (refer to Figure 14D for existing ground and flood 
level profiles along the route).   
 

5) Church Street to Telarah via New England Highway – An alternative evacuation route 
would be to connect the southern end of Church Street, near Maitland railway station, to 
the high ground at Telarah, via the existing New England Highway alignment.  This 
would require a bridge across the Oakhampton floodway (with a length of approximately 
700 m), connecting the roundabout and railway overpass at Church St to the existing 
Private Trzecinski Memorial Bridge. 
 
This route would involve significant difficulties for traffic flow, due to the intersection of 
the New England Highway and Cessnock Road (which connects to the under-
construction Hunter Expressway).  Roads & Maritime Services (RMS) is currently 
planning an upgrade to this intersection, which may potentially involve flyovers that will 
preclude a high level connection to Church Street.  RMS has indicated it is not 
investigating options to improve flood immunity of the route or to build a bridge across 
the floodway as part of this project. 
 
This route would provide high level flood free evacuation from the high ground in Central 
Maitland and Lorn for events up to the 1% AEP, as Church Street has a minimum level 
of approximately 10.0 mAHD at the southern end (with a 1% AEP level of 9.73 mAHD – 
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refer to Figure 14E).  However this route would not provide rising evacuation access for 
larger events, when Church Street would be overtopped and the high ground on High 
Street would be cut off from the route. 
 
The relatively long bridge length and difficulties for traffic flow make this option less 
viable than other alternatives. Refer to Figure 14E for existing ground and flood level 
profiles along the route. 
 

6) High Street to East Maitland via Les Darcy Drive– Under current conditions, the Les 
Darcy Drive connection from Maitland to East Maitland will be inundated in between a 
5% AEP and 2% AEP event.   
 
Council’s discussion paper identifies the possibility of raising Route 6 to be at the 2% 
AEP level.  This would require raising one 800 m section by 1.0 m between High Street 
and the Wallis Creek bridge, and another 400 m section between Wallis Creek and 
Melbourne Street by between 0.5 m and 1.0 (refer to Figure 14E for existing ground and 
flood level profiles along the route).  The expense of this option (including the economic 
costs of closing the New England Highway to complete the upgrade) would potentially be 
comparable to the bridge options for other routes discussed above.  Raising the road 
would potentially have adverse flood impacts on surrounding areas during larger floods, 
such as a reduced level of protection from the Ring Levee for South Maitland, as the 
embankment would present a greater impediment to flow.  Finally, this option would not 
provide appreciable safety improvements for flood evacuation from Central Maitland, as 
the road would still be cut around the same time that the Ring Levee is overtopped. 
 
As the distance from the higher ground in Central Maitland to flood-free areas of East 
Maitland exceeds 3 km, upgrading this route for high level flood evacuation is not 
feasible, due to the required length of embankment/bridging and associated costs (refer 
to Figure 14F for existing ground and flood level profiles along the route). 

 
7) Lorn to Bolwarra via Belmore Road – Belmore Road connects Lorn to Bolwarra via the 

Bolwarra floodway.  The route is currently inundated in approximately an 8% AEP event.  
Making this route suitable for high level evacuation would require the construction of a 
bridge across the floodway for a length of approximately 800 m, with an average deck 
height of approximately 3 m above the current road level (refer to Figure 14D). 
 
This route would provide evacuation from Lorn and the high ground in Central Maitland 
for events greater than the 1% AEP. 
 
This route would not require changes to traffic patterns, but the longer bridge length and 
associated costs make this option less viable than other alternatives.  Additionally, 
although this route provides access to high ground, it is to a relatively isolated area 
without the accommodation and health care facilities available in either 
Telarah/Rutherford or East Maitland. 
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ACTIONS 
 
A comprehensive feasibility and route selection study for a high level evacuation route should be 
undertaken as a matter of priority, with consideration of the preliminary route assessment 
undertaken above.  On the basis of this preliminary assessment, Route 2 or Route 1 appear to 
be the most promising.  
 
7.3. Flood Warning and Evacuation Planning 

DESCRIPTION 
Flood warning and the implementation of evacuation procedures by the SES are widely used 
throughout NSW to reduce flood damages and protect lives.  The BOM is responsible for flood 
warnings on major river systems. 
 
Providing sufficient warning time has the potential to reduce the social impacts of the flood as 
well as reducing the strain on emergency services.  Adequate flood warning gives residents time 
to move goods and vehicles above the reach of floodwaters and to evacuate from the immediate 
area.  The effectiveness of a flood warning scheme depends on: 

 the maximum potential warning time before the onset of flooding; 
 the actual warning time provided before the onset of flooding.  This depends on the 

adequacy of the information gathering network and the skill and knowledge of the 
operators; 

 the flood awareness of the community responding to a warning. 
 
DISCUSSION 
The flood warning system currently in place for the Hunter River is discussed in Section 3.7. 
 
Due to the relatively long warning time available for Hunter River flooding, it is unlikely that 
residents will be “caught complete unaware”.  It will therefore usually be possible to reduce 
damages by moving items such as furniture, electronics, personal items, rugs, clothing and cars 
as long as residents take action in response to warning advice. 
 
Although Council monitors the situation during flood events the responsibility for preparing 
regional flood warning rests with the BOM.  The SES issues community-level warnings based on 
this information.  Council does not issue warnings but assists the SES with road closures and 
evacuations, and operation of some mitigation structures such as flood gates.  The SES has a 
Local Flood Plan for the Maitland City Council Area, the main features of which are discussed in 
Section 3.8. 
 
The main problems with all flood evacuations are: 

 they must be carried out quickly and efficiently; 
 they are hazardous for both the rescuers and the evacuees; 
 the primary purpose of evacuation is to reduce personal danger, so that people behind 

levees are often instructed to evacuate due to the risk of levee failure, even when 
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flooding is not expected to overtop the levee and inundate their home; 
 residents are generally reluctant to leave their homes, causing delays and placing more 

stress on the rescuers; 
 evacuation routes may be cut some distance from their houses and people do not often 

appreciate the dangers of driving or walking through flood waters. 
 
In Central Maitland and Lorn there is the additional pressure that key evacuation routes can be 
cut well before the flood peak as discussed in Section 7.2. 
 
The only major test of the current warning system occurred in June 2007, as this was the first 
time since 1977 that the Major flood height of 10.5 mAHD was exceeded.  In June 2007 the 
forecast peak flood level for Belmore Bridge was significantly higher than the actual peak, due 
largely to the reliance on observed levels at Singleton and Greta, which were relatively high by 
historical standards.  The June 2007 flood was higher than the 1971 flood at Singleton and 
Greta, but lower at Belmore Bridge (10.7 mAHD compared to 11.1 mAHD in 1971).  Diagram 2 
illustrates the slightly different June 2007 behaviour compared to previous events. 
 
Diagram 2: Peak Flood Level Gauge Comparisons with Singleton and Greta 

 
 
The June 2007 prediction of the flood peak at Belmore Bridge led to evacuation of several 
thousand residents.  Fortunately, very few homes were inundated on that occasion, although 
many properties would have been inundated in the absence of the levee system or if levee 
failure occurred.  The primary purpose of the levee system is to protect property, and early 
evacuation of residents is the preferred strategy to mitigate against the risk of levee failure, even 
in events when overtopping of the levee is not expected.  In future similar instances, it is likely 
the SES would issue the same evacuation instructions.  This policy is further justified in light of 
the potential for evacuation routes to be cut as discussed in Sections 4.2 and 7.2.  
 
However as the June 2007 flood warning turned out to be an over prediction, there may be 
some confusion from the public as to why the evacuation occurred – there is a perception that it 
was due to the over-prediction rather than a reasoned policy by the SES to reduce risk to life.  
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As a consequence of the perceived “false alarm”, some residents may feel less inclined to follow 
instructions to evacuate in the next flood.  Improved flood warning performance can only help 
increase public understanding and confidence in the SES evacuation strategy.  The education 
initiatives discussed in Section 7.4 are also relevant for this issue, particularly signage on 
evacuation routes. 
 
Because of the issues above, it is important that timely and accurate flood predictions are 
available, so that informed decisions about evacuation can be made, and to increase levels of 
compliance with those decisions.  The current warning system is adequate, but there may be 
opportunities for improvement.  It is therefore warranted to explore opportunities to upgrade the 
flood warning system for the Hunter River, using more advanced modelling techniques than are 
currently utilised for the majority of Australian river systems. 
 
ACTIONS 
The response of the community during an event is critical in reducing the flood damages and 
risk to life.  A Local Flood Plan (Reference 11) for the whole Maitland City Council LGA has 
been developed, but is due for revision to ensure consistency with new design flood information 
from the most recent 2010 Flood Study (Reference 2), and to reflect new flood intelligence and 
experience gained from operational response to the June 2007 flood.   
 
The SES has indicated a draft revision of the Local Flood Plan is complete, but has not been 
finalised due to broad changes in how flood plans are structured and reviewed.  This review of 
the Local Flood Plan should be finalised by the SES, preferably in collaboration with the local 
SES headquarters at Rutherford.  The SES should continue its focus on community education 
and communicating the importance of early “safety first” evacuation, even if there is only a slim 
chance of property inundation for affected residents. 
 
Council, in consultation with the BOM, should explore possible methods for upgrading flood 
prediction capability for the Hunter River.  A feasibility study should be undertaken to assess 
available methods, including: 

 updating of the current forecasting methodology using available flood models and flood 
data from the 2010 Flood Study (Reference 2); 

 development of a thorough statistical regression model, exploring the correlation of peak 
flood heights at Maitland with other data, such as recorded peak flood heights at 
Singleton, recorded rainfalls, and travel time of the flood peak in the upper catchment; 
and/or 

 development of more sophisticated real-time hydrologic or hydrodynamic modelling 
tools, and whether such tools can be used within the operational framework of the BOM. 

 
7.4. Public Information and Raising Flood Awareness 

DESCRIPTION 
The success of any flood warning system and the evacuation process depends on: 
 

 Flood Awareness: How aware is the community to the threat of flooding?  Has it been 
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adequately informed and educated? 
 Flood Preparedness: How prepared is the community to react to the threat?  Do they (or 

the SES) have damage minimisation strategies (such as sand bags, the ability to raise 
possessions above likely inundation levels) which can be implemented? 

 Flood Evacuation:  How prepared are the authorities and the residents to evacuate 
households to minimise damages and the potential risk to life?  How will the evacuation 
be done, where will the evacuees be moved to? 

 
The above can be improved upon through implementation of an effective Council or SES run 
flood awareness program.  The extent of the program can vary from year to year depending 
upon the circumstances. 
 
A community with high flood awareness will suffer less damage and disruption during and after a 
flood because people are aware of the potential risks of the situation.  During a period of 
frequent flooding, the residents may develop an unofficial warning network to effectively respond 
to imminent danger by raising goods, moving cars, lifting carpets, etc.  Photographs and other 
non-replaceable items are generally put in safe places.  Often residents in rural areas have 
developed storage facilities, buildings, etc., which are flood compatible.  The level of trauma or 
anxiety may be reduced as people have “survived” previous floods and know how to handle both 
the immediate emergency and the post flood rehabilitation phase in a calm and efficient manner. 
 
DISCUSSION 
The level of flood awareness within a community is difficult to evaluate.  It will vary over time and 
depends on a number of factors including: 

 frequency and impact of previous floods; 
 whether an effective public awareness program has been implemented; 
 history of residence. 

 
Directly experiencing a major flood is the single most important factor in the level of flood 
awareness for an individual.  In this regard, residents of Maitland are relatively inexperienced 
due to the long period that has elapsed since major flooding occurred.  The 5% AEP level of 
11.1 mAHD at Belmore Bridge has not been reached since 1971, a period of more than 40 
years.  This was an improbable but not particularly unusual dry sequence.  Decadal cycles are 
often observed in flooding patterns throughout NSW, and very wet periods can also occur.  
Between 1949 and 1955, five floods greater than the 10% AEP level occurred, and two above 
the 5% AEP level. 
 
June 2007 was the first time since February 1971 that the “Major” flood level of 10.5 mAHD (as 
defined by the BOM) at Belmore Bridge has been exceeded.  On that occasion, the peak of 
10.7 mAHD was insufficient to cause significant inundation of property, with only slight 
overtopping of the Oakhampton spillway and no overtopping of the Bolwarra spillway.  This 
event may therefore have reinforced the perception of many residents that flooding does not 
pose a major risk to their life or livelihood. 
 
Despite this lack of recent flooding, there are multiple flood education and awareness programs 
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in place in Maitland, mainly due to the seminal influence of the February 1955 flood.  Various 
education initiatives have been put in place by the Hunter-Central Rivers CMA, the SES, and 
Council, including: 

 Fact sheets – the CMA produces fact sheets covering several topics including the Lower 
Hunter Valley Flood Mitigation Scheme, flood history on the Hunter, Paterson and 
Williams Rivers, and specific information about the 1955 and 2007 floods. 

 Educational DVD – Contains footage and photographs of historical floods, and an 
informational video about flood behaviour at Maitland (including animated computer flood 
simulations) produced by the CMA. 

 Book “Maitland, City on the Hunter: Fighting floods or living with them" – details the 
major floods that have occurred in the Lower Hunter over the past 200 years, and 
documents the influence of the 1955 flood on the development of an integrated approach 
to flood management in NSW.  Written by Dr Chas Keys and produced by the CMA. 

 Guided Historical Tours – the CMA and SES developed a 5-part “Walk & Talk” flood tour, 
including photographs and first-hand accounts of residents and rescue personnel, 
relating their personal anecdotes from the 1955 flood.  The tours are very popular and 
are typically fully booked. 

 FloodSafe guides – prepared by the SES, include informational brochures and fridge 
magnets about how to prepare and respond to flooding.  Guides with information specific 
to Maitland are available for residential, commercial and rural properties. 

 Newspaper articles – the Maitland Mercury frequently publishes articles relating to 
historical floods and remembrance of the anniversary of past events, and other flood 
issues. 

 “Are You FloodSafe?” kit – a bundled package of fact sheets, educational DVDs and 
FloodSafe guides prepared by the CMA and provided to school children and participants 
in walking tours. 

 Flood Mark Signs – Council has posted signs indicating the 1955 flood level at several 
telegraph poles and buildings around Central Maitland, although they are unpopular with 
some residents and are sometimes removed or vandalised.  OEH replaced several of the 
removed signs at the request of the SES as part of the 60th anniversary 
commemorations. 

 
These programs are commendable, particularly those run by the CMA which employs a 
dedicated flood and wetland education officer.  Some additional educational methods which 
could be employed by Council are outlined in Table 15 below. 
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Table 15: Additional Flood Awareness Methods 

Method Comment 

Letter/Pamphlet from Council These may be sent (annually or biannually) with the rate notice or 
separately.  A Council database of flood liable 
properties/addresses makes this a relatively inexpensive and 
effective measure.  The pamphlet can inform residents of 
subsidies, changes to flood levels or any other relevant 
information. 

School Projects This provides an excellent means of informing the younger 
generation about flooding, and can lead to infiltration of flood 
awareness to parents.  The CMA already undertakes school visits. 

Displays at Council Offices, 
Library, Schools, Shopping 
Centres, Local Fairs 

This is an inexpensive way of informing the community and may be 
combined with related displays. 

Historical Flood Markers or Depth 
Indicators on Roads 

Signs or marks can be prominently displayed in parks, on 
telegraph poles or buildings to indicate the level reached in 
previous floods.  Depth indicators on roads advise drivers of 
potential hazards.  These signs are already implemented in 
Maitland but some have been removed or damaged and require 
replacement.  OEH replaced several of the removed signs at the 
request of the SES as part of the 60th anniversary 
commemorations. Large road signs on major evacuation routes 
showing historical flood depths are also recommended. 

Collection of Data from Future 
Floods 

Collection of data assists in reinforcing to the residents that 
Council is aware of the problem and ensures that the design flood 
levels are as accurate as possible. 

Establishment of a Flood 
Affectation Database 

A database would provide information on (for example) which 
houses require evacuation, which roads will be affected (or 
damaged) and cannot be used for rescue vehicles, which public 
structures will be affected (e.g. sewage pumps to be switched off, 
telephone or power cuts).  This database should be reviewed after 
each flood event.  It could be developed by various authorities 
(SES, Police, Council). 

Flood Preparedness Program Providing information to the community regarding flooding helps to 
inform it of the problem and associated implications.  However, it 
does not necessarily adequately prepare people to react effectively 
to the problem.  A Flood Preparedness Program can assist the 
community to be adequately prepared, including the distribution of 
a FloodSafe kit to flood-affected residents.   
 
Council should work with the SES to prepare a tailored template 
with information specific for Maitland, and distribute to all flood-
affected households.  The template should include basic 
information about potential evacuation centres, and sources of 
flood warning information, and prompt residents to determine 
evacuation routes, storage locations for valuables, etc. 
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It is difficult to accurately assess the benefits of an awareness program but it is generally 
considered that the benefits far outweigh the relatively low costs.  The perceived value of the 
information and the level of awareness will diminish as the time since the last flood increases.  A 
major hurdle is often convincing residents large floods will occur in the future.  Some residents 
may oppose an awareness program because they consider it reduces the value of their 
property.  However this should not hinder the continued need to inform and receive feedback 
from the community. 
 
A key issue that requires constant reinforcement is to ensure that the community prioritises 
personal safety over other concerns during floods, and walking or driving through flood waters 
should be strongly discouraged, as this is where most emergency flood rescues occur. 
 
ACTIONS 
A flood awareness program should be implemented by Council as part of the Floodplain 
Management Plan, with a focus on aspects of personal safety and flood preparedness (including 
evacuation planning). 
 
Council should distribute a FloodSafe guide (see Appendix E) to all flood-affected properties, 
along with local flood risk information for each property where available (such as floor levels and 
design flood levels), and information about evacuation routes. 
 
Council should erect large road signs on major evacuation routes, indicating the estimated level 
for selected historical and design flood events. 
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8. FLOOD MODIFICATION MEASURES 

8.1. Overview 

Levee banks are a means of excluding floodwaters from previously inundated areas up to a 
designated level, and have been widely used for this purpose historically throughout the 
Maitland City LGA.  The banks are generally made of compacted earth and can usually be 
successfully landscaped to produce minimal visual impact.  The Lower Hunter Valley Flood 
Mitigation Scheme comprises several kilometres of levee banks, and there are numerous 
informal levee banks that pre-date the construction of the scheme.  Because of the piecemeal 
construction of several of the levee banks, the geotechnical characteristics of the embankments 
are not well documented. 
 
Flood gates can be constructed as a separate modification measure or as part of the levee 
design, generally to allow local drainage through the levee, or infrastructure access such as a 
railway line.  There are several existing flood gates in Maitland, including: 

 Wallis Creek at Hunter River; 
 Fishery Creek at Oakhampton Floodway; 
 Wyburns Levee at Howes Lagoon; 
 Kings Island/Largs Lagoon at Hunter River; 
 Howes Lagoon at Hunter River. 

 
Pumps are also often associated with levee designs.  They can be installed to remove local 
floodwaters behind levees when flood gates are closed or there are no flood gates.  They are 
generally only suitable where there is a small contributory catchment upstream of the areas 
contained by the levee, and thus only a small volume of water needs to be discharged. 
 
Important negative aspects of levees and associated structures include: 

 High cost, due to the requirement for large amounts of good quality compacted fill, and 
associated earthworks; 

 potentially engendering a false sense of security and make residents less flood aware; 
 loss of visual amenity for properties behind the levee; 
 potentially encouraging intensified development or investment in areas protected by the 

levee, resulting in greater losses for floods above the level of protection; 
 risk of embankment failure, resulting in a high hazard flood wave entering the area 

behind the levee, possibly in areas that were not expected to be inundated. 
 
The Lower Hunter Valley Flood Mitigation Scheme already provides a comprehensive levee 
system that protects the majority of existing flood-liable urban development to some degree.  In 
1971, 1977, and 2007, the levee scheme operated as designed, with inundation generally 
confined to the designated floodway areas, and minimal inundation of urban and residential 
areas.  The role of this study is to investigate whether any modifications or additions can be 
made to the existing scheme to improve the level of protection, and to assess the flood impact 
and cost effectiveness of these modifications. 
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8.2. New Levee Banks 

Potential locations where construction of additional levee banks could further reduce flood 
damages for localised areas were identified.  Detailed assessment of selected locations is 
provided below. 
 
Construction of new levees, or raising existing levees, would require Council to seek funding via 
the State Floodplain Management Program fund, and therefore the relative merit of any levee 
proposals would need to compare favourably against other proposals around NSW.  New levees 
would also be deemed to be owned by Council (in contrast to the existing Lower Hunter Valley 
Mitigation Scheme), and future maintenance activities would be Council’s responsibility.  These 
maintenance costs must be considered as part of any proposal. 
 
OEH has advised that any works to change the crest height of an existing levee would result in 
OEH transferring ownership and on-going maintenance responsibility of that section of the levee 
to council. 
 
8.2.1. Private Trzecinski Memorial Bridge Levee – Fishery Creek 

The June 2007 Hunter River flood was accompanied by significant flooding of Fishery/Swamp 
and Wallis Creeks, which filled up a large portion of the flood storage areas in Wentworth 
Swamp to the south-west of Central Maitland.  Overtopping of the Oakhampton spillways from 
the Hunter River caused inundation of the New England Highway between Church Street and 
Private Trzecinski Bridge for approximately five days (see Photo 1).  The road closure caused 
major traffic disruptions as all traffic was diverted through Central Maitland and across Long 
Bridge. 
 
Photo 1: Inundation of New England Highway (at right) on 12th June 2007 
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RMS directed WMAwater to investigate the cause of the flooding, and possible measures to 
mitigate the duration of road closure in the future.  Information from the SES indicated that in 
2007 the cause of inundation was primarily from Hunter River flow down the Oakhampton 
Floodway.  However the review also identified that the protection from the levee to the south of 
the Oakhampton floodway, which prevents flooding of the New England Highway from Fishery 
Creek, has been reduced by construction of the Private Trzecinski Bridge.  The levee crest is 
typically between 6.25 and 6.5 mAHD, but there are low points in the vicinity of the bridge, and 
across the road surface itself, between 5.0 mAHD and 5.5 mAHD (see Figure 15 for details).  
These gaps allow inundation of the New England Highway bypass, which has a minimum level 
of 5.4 mAHD, from Wentworth Swamp to the west. 
 
Construction of additional earthen levee embankment, along the alignment shown on Figure 15, 
would potentially increase the flood protection level of the road from Fishery Creek flooding, and 
would potentially allow the road to remain open, or re-opened earlier, for major flood events in 
Fishery and Wallis Creek.  The levee would require two embankments: 

 north of Private Trzecinski Bridge, with a length of 200 m and a height of between 
0.2mAHD and 1.5 mAHD above existing ground levels; and 

 south of Private Trzecinski Bridge, with a length of 150 m and a height of between 
1.5 mAHD and 2.0 mAHD. 

 
Additionally, construction of a floodgate or penstock on the culvert at Mount Pleasant Street 
could potentially delay inundation of the area, or prevent inundation for events which overtop the 
Oakhampton Spillways but without sufficient volume to overtop the Mount Pleasant Street 
control. 
 
The levee and penstock would primarily produce economic benefits by reducing traffic 
disruption, rather than a reduction in tangible flood damages, and therefore a detailed 
benefit/cost assessment has not been undertaken.  However, the ratio is likely to be relatively 
high, particularly if the levee is constructed in conjunction with other major road-works in the 
area, such as the Church Street roundabout upgrade currently being proposed by RMS.  The 
incremental costs of the earthworks in this situation could potentially be very low. 
 
ACTIONS 
Council should engage with RMS to undertake a detailed investigation to construct a levee at 
Fishery Creek in the vicinity of Private Trzecinski Bridge (Figure 15), in combination with a 
penstock at the Mount Pleasant Street culvert.   
 
8.2.2. Sharkies Lane Levee – Lorn 

Lorn is protected by a levee from direct flooding from the Hunter River for events up to and 
including the 1% AEP flood.  In events where a large amount of flow occurs over the Bolwarra 
spillway, backwater flooding of Lorn can occur across Sharkies Lane from rising water levels in 
the Bolwarra flats.  Due to the relatively flat terrain, a small increase in flood level can produce a 
large increase in inundation area through Lorn. 
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A levee constructed along the eastern side of Sharkies Lane could potentially increase the level 
of protection for flood affected properties in Lorn up to the 1% or 0.5% AEP level.  The levee 
would need to be approximately 1,000 m in length, with an average height of approximately 
1.5 m above existing ground levels, and an indicative alignment as shown on Figure 17.  Table 
16 gives a summary of the flood affectation for Lorn for a range of events, showing the effect of 
a levee with 0.5% AEP flood protection. 
 
Table 16: Sharkies Lane Levee – Effect on Property Inundation 

 Event 

CURRENT 5% AEP 2% AEP 1% AEP 0.5% AEP 0.2% AEP PMF 

Above ground flooding only 0 27 47 93 6 - 

Above floor flooding 0 14 27 73 562 568 

Total 0 41 74 166 568 568 

WITH SHARKIES LANE LEVEE (Crest Level 8.5 mAHD) 

Above ground flooding only 0 0 0 0 6 - 

Above floor flooding 0 0 0 0 562 568 

Total 0 0 0 0 568 568 

 
The estimated flood damages for each scenario (with and without a levee) are shown in Table 
17.  A levee with a 0.5% AEP protection level would reduce AAD by $60,000.  The benefit of 
building the levee now is equivalent to the Net Present Value of the reduction in damages, which 
is $890,000 using a 50 year design life with a discount factor of 7%.  The cost of the levee is 
estimated at between $1M and $1.5M, depending on availability of materials, and costs of land 
acquisition if required.  The benefit/cost ratio of this option is therefore estimated to be between 
approximately 0.6 and 0.9. 
 
Table 17: Sharkies Lane Levee – Effect on Flood Damages 

AEP Damages 
Current Conditions 

Damages 
Sharkies Lane Levee 

0.001% $73,555,974 $73,555,974 

0.2% $54,453,842 $54,453,842 

0.5% $6,192,565 $0 

1% $2,084,137 $0 

2% $996,417 $0 

5% $0 $0 

Average Annual Damages $269,380 $209,051 
Net Present Value of Damages 

(7% Discount Factor) $3,978,000 $3,087,000 

 
Negative impacts associated with levee construction would include: 
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 Local drainage issues for the catchment enclosed by the levee, which would be 
exacerbated by the relatively flat topography; 

 Access and visual impacts; and 
 A heightened sense of security against flooding for property owners behind the levee, 

potentially leading to increased investment in the protected area and consequently 
higher damages for events that overtop the levee, as well as potentially increased 
reluctance to evacuate. 

 
ACTIONS 
Given the issues raised above, construction of a levee at Sharkies Lane is considered a 
relatively ineffective flood risk mitigation measure and further investigation is not recommended 
at this time.  Although the cost/benefit ratio is reasonable for a levee of this type, other 
measures such as house raising (existing development) and minimum floor level controls (new 
development) are likely to be more cost effective for this area. 
 
8.2.3. Long Bridge to Mount Pleasant St Levee – Oakhampton Floodway 

There are several properties on the eastern side of the Oakhampton floodway which are subject 
to flooding for events around the 5% AEP level and higher (see Figure 19).  This area is 
bounded to the east by a levee with a crest at approximately 12.3 mAHD, giving a protection 
level of about the 1% AEP from direct Hunter River flooding. 
 
The area could potentially be protected up to the 1% AEP level by a levee along the eastern 
edge of the floodway between Long Bridge and Mount Pleasant Street (see indicative alignment 
on Figure 19).  The levee would need to be approximately 800 m long, with an average height of 
approximately 3.5 m above existing ground levels. 
 
Table 18: Oakhampton Floodway Levee – Effect on Flood Damages 

AEP Damages 
Current Conditions 

Damages 
with Levee 

0.001% $10,269,644 $10,269,644 

0.2% $9,870,805 $9,870,805 

0.5% $9,259,835 $9,259,835 

1% $8,473,385 $0 

2% $4,753,952 $0 

5% $773,709 $0 

Average Annual Damages $261,463 $71,885 
Net Present Value of 

Damages (7% Discount 
Factor) 

$3,860,973 $1,061,516 

 
The estimated flood damages for each scenario (with and without a levee) are shown in Table 
18.  A levee with a 1% AEP protection level would reduce AAD by $190,000.  The benefit of 
building the levee now is equivalent to the Net Present Value of the reduction in damages, which 
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is $2.8M using a 50 year design life with a discount factor of 7%.  The cost of the levee is 
estimated at between $2.5M and $3.5M, depending on availability of materials, and costs of land 
acquisition if required.  The benefit/cost ratio of this option is therefore estimated to be between 
approximately 0.8 and 1.1. 
 
Possible issues associated with levee construction at this location would include: 

 Incongruity with the land use zoning for the area, which is presently zoned RU1 Rural; 
 Increased incentive to allow development for commercial/residential purposes in the 

area, which would be a reversal of previous flood risk management policies in the area, 
and potentially lead to increased investment in the protected area and consequently 
higher damages for events that overtop the levee, as well as potentially increased 
reluctance to evacuate when instructed; 

 The levee is likely to cause increases to flood levels and velocities within the floodway; 
 Access and visual impacts; and 
 A heightened sense of security for property owners behind the levee. 

 
ACTIONS 
Although the benefit cost ratio is relatively high compared to other levee options assessed, given 
the issues raised above construction of a levee within the Oakhampton floodway is considered a 
relatively ineffective flood risk mitigation measure and further investigation is not recommended 
at this time. 
 
8.3. Alterations to Existing Levees/Spillways 

8.3.1. Oakhampton Spillways 

The two Oakhampton Spillways are grass covered earthen banks which are the primary controls 
for the distribution of Hunter River flow that enters the Oakhampton Floodway.  The No. 1 
Spillway is approximately 350 m long with a crest level ranging from 11.6 to 11.8 mAHD.  The 
No. 2 Spillway is approximately 700 m long a crest level ranging from 11.4 to 11.6 mAHD. 
 
During the June 2007 event both the Oakhampton Spillways were overtopped, but the Bolwarra 
Spillway was not, although some leakage occurred through the upper rock mattress section.  It 
is not clear whether the original design intention was for the Bolwarra and Oakhampton 
Floodways to be overtopped simultaneously, although there have been suggestions that the 
original concept was to produce a roughly even three-way split of flows between the two 
floodways and the Hunter River main channel (Reference 4). 
 
Altering the level of the Oakhampton Spillways would have the effect of altering the flow 
distribution between these flow paths.  Raising the spillways would reduce the proportion of 
floodwaters through the Oakhampton floodway, and eventually threatening the areas of 
Central/South Maitland, Louth Park and Pitnacree, while increasing flood flows and levels in the 
Hunter River main channel and in the areas of Bolwarra and Lorn. 
 
Two scenarios were investigated as part of this study: 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 74 

 raising the Oakhampton Spillways by 0.5 m; and 
 raising the Oakhampton Spillways by 1.0 m. 

 
The impacts of these two scenarios on peak flood levels for the 1% AEP flood event are shown 
on Figure F1 and Figure F2 in Appendix F. 
 
The cost of raising the Oakhampton Spillways is estimated to be from $900,000 to $1.5M 
depending on the change in level.  Issues arising from a proposal to raise the Oakhampton 
Spillways include: 

 any adjustment to spillway dimensions would create winners and losers compared to the 
current arrangement.  Raising the Oakhampton Spillways would primarily advantage 
urban landholders at a cost to rural landholders.  While there may be a net economic 
benefit to certain options, there is no clear argument that this would justify the losses for 
individual landholders adversely affected by the works; 

 raising all levee and spillways would lower flood levels in overbank areas, but would 
increase flood levels downstream and increase the likelihood of catastrophic 
levee/spillway failure in a large flood. 

 
It is therefore not recommended to alter the level of the Oakhampton Spillways, due to the 
complications that would arise, particularly with regard to redistribution of flood risk. 
 
8.3.2. Maitland Ring Levee 

The Maitland Ring Levee protects Central/South Maitland and Horseshoe Bend from the 
combined flood mechanisms of: 

 Hunter River flows along the Oakhampton floodway; and 
 flooding of Wallis and Fishery Creeks, which is exacerbated during Hunter River floods 

by the closure of the Wallis Creek floodgates at the Hunter River confluence. 
 
The Ring Levee is not a single embankment or wall, but rather consists of several components 
including: 

 the railway line floodgates near Maitland railway station; 
 formalised levee embankments; 
 natural areas of high ground, such as the southern edge of Maitland Park; 
 the horse track at Maitland showground; and 
 sections of Les Darcy Drive, High Street, and the railway embankment. 

 
An indicative alignment of the levee is shown on Figure 18.  The alignment is indicative only, as 
in the natural ground sections there is no formalised levee easement or other identifying factor 
distinguishing the alignment.  This raises issues for the levee security, as the alignment cannot 
be identified for development control purposes, and development of private property in these 
areas could potentially reduce the protection level. 
 
The current general level of protection given by the Ring Levee is the 2% AEP flood (including 
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some freeboard).  Parts of the levee alignment, such as the railway gates, are approximately at 
the 2% AEP level (i.e. no freeboard).  The protection level appears to be mainly a result of the 
level of natural ground sections of the alignment, rather than being based on providing 
protection to a given design flood standard.  It is necessary to consider whether the Ring levee 
should be raised to increase the protection level, or whether to include freeboard for a 
nominated protection level.  However, the levee cannot be raised without first formalising the 
levee alignment. 
 
A damages assessment indicated that the benefits of increasing the level of protection from the 
Ring Levee from the 2% AEP to the 1.4% AEP level (70 year ARI) would be very minor (less 
than $10,000 change to AAD), as overtopping of the current levee in the 1.4% AEP flood would 
not cause extensive inundation within the levee, and would not be sufficient to overtop High 
Street and inundate Horseshoe Bend.  Significant benefit would only be obtained by raising the 
levee to provide 1% AEP, which would reduce AAD by $100,000 to $150,000. 
 
Based on these estimates of changes to AAD, upgrading the ring levee would only produce a 
benefit/cost ratio greater than 1 if 1% AEP protection could be obtained for less than $2M.  This 
would require raising of the full 3 kilometre length of levee including railway gates by over 1.5 m, 
which is not estimated to be achievable for that cost. 
 
ACTIONS 
An audit of the Ring Levee is recommended to determine its gradient, and to formalise the 
alignment for the purposes of planning and development control. 
 
Upgrades to the protection level offered by the Ring Levee are not recommended at this time, 
primarily due to poor cost/benefit metrics, impacts on flood levels outside the levee, and the 
increased consequences that would result from failure of the higher levee. 
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8.3.3. Oakhampton Road Control 

In the two most recent Hunter River flood events to cause flow down the Oakhampton 
Floodway, the Oakhampton Road embankment control (located immediately south of the 
Oakhampton Spillway No. 1) failed and was partially washed out due to overtopping (see 
Photo 2 and Photo 3). 
 

Photo 2: Failure of Oakhampton Road Control Embankment – March 1977 

 
 
Photo 3: Failure of Oakhampton Road Control Embankment – June 2007 

 
 
These failures suggest that the road embankment has not been designed to manage sustained 
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overtopping, even for relatively minor flows across the Oakhampton No.1 Spillway as occurred 
in 1977 and 2007.  OEH indicated that it views the responsibility for the 2007 failure as being 
due to illegal structures built by Ausgrid and Maitland City Council.  According to OEH, Council 
constructed a pipe under the road at the western floodway edge but did not provide adequate 
scour protection, and on the eastern side Augrid erected a telegraph pole without scour 
protection around the base.  As part of reconstruction works, the gabion mattress was extended 
to higher ground on each side of the floodway.  However, it is acknowledged that the transition 
point between the gabion mattress and existing ground may be a scour point in future floods. 
 
If future failures occur each time the road is overtopped (roughly a 10% chance per year), the 
repetitive costs of replacement for the road, and the intangible economic costs caused by road 
closure, are likely to exceed the cost of constructing an embankment capable of withstanding 
overtopping up to a reasonable design standard. 
 
ACTIONS 
It is recommended that the embankment design for the Oakhampton Road control be reviewed, 
and the embankment upgraded if required to withstand overtopping for events up to 
approximately the 1% AEP design flood. 
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9. PROPERTY MODIFICATION MEASURES 

9.1. Development Control Planning and Flood Planning Levels 

DESCRIPTION 
The strategic assessment of flood risk can prevent development occurring in areas with a high 
hazard and/or with the potential to have significant impacts upon flood behaviour in other areas.  
It can also reduce the potential damage to new developments likely to be affected by flooding to 
acceptable levels.  Development control planning includes both zoning and development 
controls. 
 
The division of flood prone land into appropriate land use zones can be an effective and long 
term means of limiting danger to personal safety and flood damage to future developments.  
Zoning of flood prone land should be based on an objective assessment of land suitability and 
capability, flood risk, environmental and other factors.  In many cases it is possible to develop 
flood prone lands without resulting in undue risk to life and property. 
 
Development controls for Maitland are stipulated via a number of planning documents including 
the Local Environmental Plan (LEP 2011), the Maitland City DCP, and various localised 
Development Control Plans. 
 
DISCUSSION 
Development control planning can reduce the effects of flooding on future development by 
minimising flood damages and managing risk.  In some areas where the FPL or other criteria 
can only be achieved at considerable additional cost, there is community resistance to 
implementing these measures. 
 
The following issues need to be addressed when considering flood related development control 
policies. 
 

 Ensure Adequate Access: Development controls should restrict intensified development 
in areas where adequate evacuation is not available, preferably rising away from the 
direction of flood inundation.  The current DCP contains an objective along these lines. 

 Set Back from Waterways: A minimum setback for development from waterways and 
floodways should be considered.  A buffer zone for development from levees and other 
key elements of the Lower Hunter Valley Flood Mitigation Scheme is also appropriate. 

 Fill (or excavation) in the Floodplain:  Filling of land for development can result in it no 
longer being flood liable, however it can also affect flow patterns or even cause flood 
levels to rise.  Filling for building pads in flood-liable areas (in-fill development) should 
therefore only be permitted if it does not affect local drainage issues or result in 
significant flood impacts.  Due to the immensity of the Hunter River floodplain around 
Maitland, large amounts of filling could occur without having a significant impact on 
broad flood levels.  Development controls for importation of fill are discussed in detail in 
Section 9.6 below. 
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 Building Materials:  Some building materials are less susceptible to damage by 
floodwaters, or are easier to clean after a flood.  By using such materials, flood damages 
can be minimised.  Flood proofing guidelines are already contained in Section 5.0 of the 
DCP. 

 Structural Soundness when Inundated:  Floodwaters can impact upon the structural 
soundness of buildings in a number of ways relating to flow velocities, depths and 
associated debris loads.  The DCP requires certification of the soundness of structures 
for the local hydraulic conditions by a suitably qualified engineer. 

 Fencing:  Fences, whether solid or open, can impact upon flood behaviour by altering 
flow paths.  This impact will depend upon the type of fence and its location relative to the 
flow path.  At Maitland this is unlikely to be a significant issue for residential areas which 
are primarily affected by backwater flooding.  Fences should not intrude into floodways 
or overland flow easements. 

 Non-Residential and Special Use Properties: The flood related development 
requirements for all non-residential properties need to be clearly identified, including 
Special Use (hospitals, transformers and other power infrastructure, schools, halls, SES 
headquarters, etc.). 

 Climate Change: Should be addressed (refer to Section 5.3 for discussion). 
 Flood Planning Levels: The FPL is used to define land subject to flood related 

development controls and is generally adopted as the minimum level to which floor levels 
in the flood affected areas must be built.  The FPL includes a freeboard above the design 
flood level.  It is common practice to set minimum floor levels for residential buildings as 
this reduces the frequency and extent of flood damages.  Freeboards provide reasonable 
certainty that the reduced level of risk exposure selected (by deciding upon a particular 
event to provide flood protection for) is actually provided.  It is common practice 
throughout NSW to use a FPL of the 1% AEP event plus a 0.5 m freeboard.  Other FPLs 
greater than the 1% AEP such as the PMF may need to be considered where personal 
safety is a factor, such as evacuation planning or placement of critical infrastructure. 

 Wording on 149 Certificates: This should be reviewed every 2 years to ensure that the 
wording accurately reflects Council’s intentions.  The information contained in Section 
149(5) certificates should be reviewed for currency, and to determine whether Council 
can supply additional relevant information. 

 Formalise Flood Policy: It is essential that Council develop a clear and unambiguous 
flood policy which is located in a single document. 

 
ACTIONS 
While existing development control policies are reasonably comprehensive, flood-related 
sections of the Maitland LEP and DCP should be immediately revised to address the following 
issues: 

 Mapping in the LEP should be revised to reflect current flood modelling from the 2010 
Flood Study.  The current mapping is stated as showing the extent of the Flood Planning 
Area (land below the 1% AEP + 0.5 m flood level), but the provided maps are actually 
estimates of the 1% AEP and 1955 flood extents based on outdated information. 

 Land inundated in the PMF event should be identified. 
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 Terminology should be revised to be consistent between the two documents, and with 
the Floodplain Development Manual to increase clarity of the policies.  For example, 
terms such as Design Floor Level and Flood Planning Level are currently used 
interchangeably. 

 
Consideration should also be given to revising the following aspects of the policies: 

 Council should consider specifying default FPLs for Commercial and Industrial 
development, with deviations from this default to be allowable on a merits-based 
approach.  Currently the DCP does not specify FPL requirements for some types of 
development. 

 Council should consider restricting certain types of development within the Hunter River 
PMF extent, such as critical public infrastructure.  There are currently no development 
restrictions for land within the PMF extent that is above the 1% AEP + 0.5 m level. 

 Council should consider providing additional information on Section 149(5) certificates 
such as design flood levels, floor levels, and flood protection levels provided by levees.  
Under the EPA Act 1979 Section 149(6), Council would not incur liability in respect of 
this information being provided in good faith. 

 A DA is required for filling of flood prone land.  Council should consider specifying criteria 
relating to whether flood modelling is required to support a filling application, as 
moderate levels of filling can be accommodated in some circumstances without requiring 
a detailed modelling assessment (see Section 9.6). 

 
9.2. House Raising and Flood Proofing 

DESCRIPTION 
House raising has been widely used throughout NSW to reduce the risk of inundation above 
habitable floor levels.  However it has limited application as it is not suitable for all building 
types.  It is also more common in areas where the depth of inundation is sufficient that raising 
the buildings allows creation of an underfloor garage or non-habitable room area. 
 
House raising is suitable for most non-brick single storey buildings on piers and is particularly 
relevant to those situated in low hazard areas on the floodplain.  The benefit of house raising is 
that it can reduce or eliminate inundation above the floor and consequently reduces the flood 
damages (see Photo 4 and Photo 5 for examples in the area). 
 
An alternative to house raising for buildings that cannot be raised is flood proofing or sealing of 
the entry points to the buildings.  This measure has the advantage that it is generally less 
expensive than house raising and causes less social disruption.  However this measure is really 
only suitable for commercial and industrial buildings where there are limited entry points and 
aesthetic considerations are less of an issue.  The relatively high flood depths (over 2 m) for 
many flood affected residential properties also preclude flood proofing as a viable strategy to 
prevent internal inundation.   
 
Photo 4: House Raising Example 1 – Lorn 
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Photo 5: House Raising Example 2 – South Maitland 

 
 
Based upon our experience we do not consider flood proofing a viable measure for most 
residential buildings in Maitland.  Table 19 summarises advantages and disadvantages of house 
raising. 
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Table 19: Advantages and Disadvantages of House Raising 

ISSUE COMMENT 

ADVANTAGES: 

Can be cost effective 
(benefit/cost ratio >1). 

Generally the majority of suitable low lying buildings which would 
provide a B/C ratio of >1 have either already been raised or are not 
suitable due to construction type or low value of the existing building.  

Nil maintenance cost. May provide additional under floor usage. 

Resident can still enjoy 
benefits of existing life style. 

Residents do not have to move but will be inconvenienced during the 
course of work. 

Grants are available. Each application is assessed on its merits. 

DISADVANTAGES: 

The benefit/cost ratio is 
small unless the building is 
frequently inundated. 

In Maitland and Lorn, the levees prevent frequent inundation up to the 
2% AEP, and significant raising (over 1 m) would be required for many 
properties to prevent inundation in the 1% AEP.  These high costs and 
narrow benefit range result in a low cost-benefit ratio for properties 
within the levee extents. 

Grants only cover the basic 
costs of raising the 
structure.  

Residents may have to provide their own funds to raise (say) pergolas 
or garages attached to the house.  This can be a significant drawback 
for many residents. 

Many buildings are not 
suitable. 

Detailed inspection may preclude a number of buildings initially 
considered to be suitable (e.g. stone fireplaces). 

Residents are “dislodged” 
for a period. 

The residents may have to move for several weeks. 

Aesthetic issues Where houses must be raised several metres, the aesthetic qualities 
or heritage value of the property can be affected.  This is a particular 
issue at Central Maitland where there are significant heritage-related 
constraints. 

Low acceptance by 
residents. 

In some locations there is a low acceptance by the residents.  
Generally where the building is frequently inundated the residents take 
up the offer.  However, where the building is less frequently inundated 
(possibly never in the owner’s lifetime) the residents reject the offer.    
This is evident in Maitland where instances of house raising are low. 

 
DISCUSSION 
Of the 2720 properties for which floor level survey was obtained, just over half (1473) are single 
storey construction on piers, and roughly half again (719) are below the FPL, making them 
suitable for house-raising.  On average, these properties would need to be raised by 1.88 m, 
with 85 properties requiring raising of between 3 m and 4 m above existing levels. 
 
The damages assessment indicates that for these 719 properties, total AAD is $1.72M or 
approximately $2,300 per property an average.  The reduction in AAD from raising all of these 
properties to the 1% AEP +0.5 m level would be $750,000, giving a residual AAD of $970,000, 
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or $1,350 per property on average. 
 
The Nett Present Value of the reduced damages from raising all suitable houses is estimated to 
be $14.3M using a Discount Factor of 7% over 50 years, or just under $20,000 per house.  The 
benefit/cost ratio is therefore less than 0.3 at a cost of $70,000 to raise each house. 
 
The main reason for the relatively poor benefit/cost ratio is that most of the houses that meet the 
above criteria are within the Ring Levee, and are therefore protected from significant damage up 
to the 2% AEP event, yet are affected by significant flood depths in the 1% AEP flood event.  
The advantages are therefore only achieved for a relatively small range of floods, and in urban 
areas are outweighed by the disadvantages such as: 

 inconvenience of displacement while the works are undertaken; 
 risk of damage to the structure during the raising process; 
 inconvenience with regards to access, due to the height of floor level above street level; 

and 
 aesthetic/streetscape considerations. 

 
The cost effectiveness of house raising is increased when the existing property is subject to 
frequent inundation.  Due to the Lower Hunter Valley Flood Mitigation Scheme, there are not 
likely to be many properties that meet these criteria.  House raising in Maitland is therefore 
primarily suitable for flood-affected existing properties in more rural areas, assuming the 
buildings are of suitable construction.  Other areas where house raising may be cost effective 
may include properties along the Oakhampton Floodway north-east of Long Bridge.   
 
ACTIONS 
Residents should be aware that house raising can be a cost effective solution for long term 
reduction of flood damages at residential properties, although not all types of house construction 
are amenable to raising.  Applications for funding assistance for house-raising must be made on 
a case-by-case basis. 
 
Due to the relatively long period of time elapsed since the 5% AEP flood level was exceeded at 
Maitland, uptake of house raising is unlikely to be high.  Enthusiasm for house raising may 
increase in the aftermath of a large flood that widely inundates rural and urban areas (2% AEP 
or greater).  
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9.3. Amphibious Housing 

DESCRIPTION 
Amphibious housing is a relatively new concept which has been recently implemented in various 
locations in the Netherlands (Photo 6) and the United Kingdom (Photo 7), but not yet in 
Australia.  
Photo 6: Amphibious Housing Concept (left) and Coastal Amphibious Housing in Maasbommel, 

The Netherlands (right) 

 
 
Photo 7:  Amphibious Dwelling Approved for Construction – Thames River at Buckhamshire 
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Under normal conditions, an amphibious house is designed to rest on the ground on fixed 
foundations, inside a tanked basement.  However during a flood situation the entire building is 
designed to rise up in a dock and float there, remaining buoyed by the flood waters.  This is 
achieved by using a wet dock, comprised of retaining walls and base slab that sits underneath 
the home.  When flooding occurs the dock fills with water and the house rises accordingly.  To 
prevent the house from floating away, permanent vertical posts are arranged close to the 
sidewalls.  These vertical posts can be designed to contain flexible utility/service cables, to 
prevent damage/disconnection during the flood. 
 
DISCUSSION 
If successful, amphibious housing has the advantage of eliminating the aesthetic and access 
issues of fixed elevated pier construction.  Amphibious housing is yet to be widely implemented 
and tested, and should therefore still be regarded as experimental until the long-term 
performance of the structures is proven.  For these reasons it is unlikely to be widely adopted, 
however there may be an opportunity for individual developments in flood-liable residential 
areas of Maitland to test out this approach. 
 
It is therefore considered appropriate for Council to consider specifying amphibious housing as 
an alternative to fixed elevated pier constructions, provided due diligence is carried out as part 
of the DA.  This would include specifying the design behaviour of the structure for floods up to 
and including the PMF, and requiring the minimum entry points to the structure to be able to rise 
above the relevant FPL at a minimum (i.e. above the 1% AEP + 0.5 m level). 
 
ACTIONS 
Council should consider including a reference to Amphibious Housing within the DCP, subject to 
a DA being approved, as a form of housing construction that can be considered for approval in 
flood-liable areas. 
 
9.4. Rezoning 

DESCRIPTION 
Zoning of land for uses compatible with the flood risk is generally one of the most effective 
measures for mitigating flood risk for future development.  Rezoning can be more complicated 
for existing development areas, if it becomes apparent that the land use is not compatible with 
the level of flood risk.  This is particularly complex for residential areas, where compensation for 
existing property owners must be considered. 
 
DISCUSSION 
As part of the LEP 2011 revision, several areas of Maitland were rezoned, and the zoning 
categories were revised.  The 2(b) Flood Liable Residential zone, which previously has 
prevented construction of new dwellings, was removed.  Only two urban residential zoning 
categories were retained – General Residential (R1) and Large Lot Residential (R5). 
 
Under the revised zoning, most of Central Maitland is now comprised of Mixed-Use (B4), 
Commercial Core (B3), General Residential (R1) and Public Recreation (RE1) land-use areas 
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(see Figure 4).  The zoning facilitates the introduction of new housing stock and increase of 
population in accordance with the objective of the Central Maitland Structure Plan 
(Reference 19).  Current development controls allow building of new dwellings in the B4 and R1 
zones (although single dwellings are not permitted in the B4 zone), provided that habitable floor 
levels are above the FPL and other structural standards are met. 
 
Land use zoning in Central Maitland is inherently challenging due to several factors including 
flood risk, heritage, and compatibility of new development with existing.  The Mixed-Use B4 
zoning presents a reasonable compromise between these constraints and Council’s intentions 
to encourage the development and revitalise the area as expressed in the Central Maitland 
Structure Plan.  This zoning type allows for multiple-dwelling residential development (e.g. 
townhouses with car parking on the ground floor), residential apartments or mixed-use 
development such as shop-top housing, which would allow for habitable rooms to be placed 
above the FPL. 
 
In the areas where existing ground levels are below the 1% AEP level, rezoning of flood liable 
land for higher density development could encourage people to purchase and demolish existing 
flood liable property and redevelop the area in accordance with Council’s flood related 
development controls.  There is already evidence of the B4 rezoning producing this outcome in 
Central Maitland. 
 
The two main R1 residential areas are Horseshoe Bend and the area bounded approximately by 
Ken Tubman Drive, Victoria / Bulwer / Elgin Streets, and Athel Dombrain Drive.  The R1 
residential zoned area of Horseshoe Bend contains primarily existing housing stock built prior to 
1955.  Under current floodplain management practices, the flood risk would be incompatible with 
this area being newly zoned as R1 residential.  Since 1955, the objective of development 
controls at Maitland has been to not allow replacement of housing stock in the high flood hazard 
areas of Horseshoe Bend and South/Central Maitland.  These policies have reduced the urban 
residential population of these areas and reduced the risk of flood damages in this area, 
although there have been negative consequences associated with this withdrawal, as identified 
in Reference 19. 
 
From a floodplain risk management perspective, allowing new residential-only development in 
high flood hazard areas is generally undesirable, although mixed use and raised higher-density 
dwellings as encouraged by the B4 zoning are preferable to the existing low-standing housing 
stock, as long as the structures are designed in accordance with the flood risk.  However, 
rezoning of these localised areas away from R1 (residential only) purposes is unlikely to be 
practical. 
 
Current community perceptions tend to underestimate the flood risk (see newspaper article in 
Photo 8, which demonstrates some dubious community understanding of the 1955 flood event), 
as most current residents of Central Maitland have not experienced inundation of their 
properties.  These perceptions are strengthened by factors such as relatively cheap land values, 
and widespread appreciation of the risk is unlikely to increase until severe flooding occurs. 
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These considerations create a conundrum for areas like Horseshoe Bend, where the type of 
building required to be commensurate with the flood risk may not match the preferences of 
developers.  As highlighted in the article (Photo 8 - below), the difficulties and expense of 
constructing habitable floor levels above the FPL will discourage new lower-density residential 
development in areas where the FPL is more than 1.5 m above existing ground levels.  
Furthermore, there are a number of new release lots suitable for development currently 
available in flood-free areas of Rutherford, Anambah, East Maitland and Tenambit, and these 
lots are likely to prove more attractive to developers than sites with existing flood problems.  The 
cost to purchase the existing land, demolish and redevelop can make this measure less 
financially favourable than alternatives.  The increase in new development as a result of the 
2011 rezoning (to R1 General Residential) of Horseshoe Bend may therefore be muted. 
 
Photo 8: Maitland Mercury Newspaper Article from 11th January 2013 

 
 
The future zoning of high hazard flood liable R1 residential areas in Central Maitland and 
Horseshoe Bend is likely to come under scrutiny when these areas are next flooded.  A flood 
large enough to overtop the Maitland Ring Levee would be likely to damage a significant 
proportion of the existing housing stock beyond repair.  If this scenario were to occur within the 
next decade, the community may support widespread rezoning away from residential uses, 
possibly augmented by other measures such as voluntary purchase. 
 
ACTIONS 
The 2011 rezoning of Central Maitland contains widespread use of the B4 zoning and some R1 
areas, to facilitate new development in accordance with the Structure Plan.  While the zoning of 
high flood hazard areas as R1 residential-only uses is not optimal, other zonings are impractical 
given the amount of existing housing stock (mostly pre-1950s) in such areas.  It will be important 
that flood-related development controls still be applied to ensure that new development is 
appropriately resilient to the flood risk.  
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9.5. Voluntary Purchase 

Parts of Maitland including Central Maitland and Horseshoe Bend are covered by an existing 
voluntary purchase scheme.  Applications must be made on a case-by-case basis.  Very few 
properties have been acquired under the scheme during the period of its implementation.  
Voluntary purchase of all the residential buildings inundated above floor level in the 1% AEP 
flood (say $500,000 per building) cannot be economically or socially justified due to the large 
number of buildings affected.  Generally, Government funding is only available for voluntary 
purchase of buildings that are frequently flooded in a high hazard area. 
 
OEH informed WMAwater that the primary purpose of the scheme was to remove existing 
structures from the floodways and improve the hydraulic conveyance of the floodways, 
potentially reducing flood levels for adjacent properties.  The reduction in flood damages and 
risk by removing properties from high hazard areas was seen as a secondary benefit, and other 
houses in high hazard areas (but not floodways) were not included in the scheme.  At the time of 
writing, OEH is undertaking a review of the scheme to assess the hydraulic benefits of removing 
the structures, and determine whether it would make a significant difference to flood heights.  It 
is expected that if modelling shows no significant difference in flood heights then the program 
will be terminated. 
 
Voluntary purchase schemes for areas protected by levees have similar limitations to those 
relating to rezoning (previous section).  Owners of buildings where there is a strong economic 
justification for voluntary purchase often elect not to sell because: 

 If the property is owner-occupied, the relatively low value of the property results in the 
resident being unable to find equivalent flood-free properties at a comparable price; or 

 If the property is leased, the majority of contents damages are borne by the tenant, who 
may subsequently move.  Provided there is no major structural damage, new tenants 
can be found.  The landlord may value the ongoing rental income from the property 
higher than the amount obtained from a voluntary purchase scheme, particularly if capital 
values recover in the period between floods. 

 
The above factors are particularly relevant for low-lying areas protected by levees, where 
inundation does not occur in minor to moderate floods (so the period between inundation events 
is relatively long), but the damages incurred in major floods are high. 
 
ACTIONS 
Council and OEH should review the existing voluntary purchase scheme in light of land rezoning 
implemented via the 2011 LEP.  It may be worthwhile retaining the scheme on a case-by-case 
basis for highly vulnerable properties (taking into consideration factors such as isolation, hazard 
and frequency of flooding).  However uptake is likely to remain low unless there is a shift in 
community perception of flood risk. 
 
9.6. Importation of Fill 

Filling of flood liable land for development is a method of reducing damages by raising 
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development above a design flood level to prevent inundation.  The approach is similar to 
house-raising, except it has the potential to cause adverse impacts on flood levels in 
neighbouring properties, as the floodwaters that are displaced by the fill will generally increase 
inundation depths in the vicinity of the filling.  These impacts can be negated if fill is obtained 
from nearby in the floodplain (i.e. there is no importation of fill from external sources). 
 
On very large floodplains, significant amounts of fill can often be imported without producing 
notable impacts, although there is a point at which the cumulative filling will produce adverse 
consequences.  Impacts resulting from cumulative fill scenarios can be readily assessed using 
available hydraulic models, but there are administrative challenges for Councils to keep track of 
imported fill over time. 
 
There is merit in assessing the sensitivity of Hunter River flood levels in Maitland to filling of 
flood storage areas.  Current Maitland City development controls require a DA to be submitted 
for any importation of fill, and Council will often require hydraulic modelling of impacts to be 
undertaken in support of the DA.  Assessment of cumulative fill scenarios as part of this study 
may provide Council with sufficient information to set thresholds for: 

 filling that can be undertaken without a DA; and/or 
 filling that requires a DA but not a hydraulic modelling assessment. 

 
The following scenarios were initially assessed by hydraulic modelling to provide some context 
about likely cumulative impacts for different hypothetical scenarios: 

A) Complete filling of all flood fringe areas (see Figure F3 for the modelled fill extents and 
depths); 

B) Filling of 10% of flood storage areas, up to a maximum of 10,000 m3 per individual 
cadastre lot (see Figure F5 for the modelled fill extents and depths); and 

C) Filling of areas zoned R1 general residential to the 1% AEP flood level (see Figure F7 for 
the modelled fill extents and depths). 

 
In each case, ground levels in the model were adjusted to reflect the fill scenario, and the 
change in peak flood levels for the 1% AEP flood event was calculated.  The impacts for options 
A, B and C are shown on Figure F4, Figure F6, and Figure F8 respectively. 
 
The modelling indicates that filling of all flood fringe areas would result in significant impacts of 
approximately 0.06 m across the Bolwarra and Kings Island areas, 0.03 m in Wentworth Swamp 
and Louth Park, and localised impacts of up to 0.5 m to some properties in Raworth.  These 
relatively large localised impacts are due to the changes in flow distribution from filling some 
large areas by up to 1.5 m (the threshold for distinguishing flood fringe from flood storage). 
 
Filling of 10% of all flood storage areas would increase 1% AEP flood levels throughout the 
areas between Wentworth Swamp and Pitnacree by 0.03 m (30 mm).  It should be recognised 
that realisation of this scenario would require importation of over 4,400,000 m3 of fill, which is 
likely to exceed the demand or requirements of the relevant landholders.  In light of this 
consideration the impact is considered relatively benign, and the results indicate that 
considerable filling of flood storage areas can be accommodated without causing significant 
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impacts on peak flood levels. 
 
Modelling of Scenario C, total filling of areas currently zoned R1 residential in Central Maitland 
(including Horseshoe Bend), results in impacts of less than 0.01 m across the study area.  This 
impact is not considered significant. 
 
These scenarios indicate that it may be appropriate to remove the requirement for hydraulic 
modelling in support of individual development applications, for example under the following 
conditions: 

 Filling of flood storage areas (up to say 7,000 m3 per lot) associated with construction of 
a dwelling in Rural zones, where construction of a new dwelling is otherwise permitted  in 
line with other requirements (such as evacuation) in flood liable areas. 

 Filling of flood storage areas (up to say 3,000 m3 per lot) associated with construction of 
a mound to provide refuge for stock during floods, or to provide storage for 
plant/machinery for example. 

 Filling of lots to the 1% AEP flood level for the purposes of dwelling construction in lots 
currently zoned R1 General Residential. 

 
Introduction of such allowances may reduce cost burdens associated with DA submission for 
filling, and result in improved flood risk management outcomes, due to lower damages to 
property and loss of stock.  If implemented, the cumulative effects of filling must be monitored by 
Council (i.e. collected in a database), to provide equitable outcomes for all landowners and 
avoid a “first come, first served” mentality. 
 
Based on the above analysis, Council included proposed revisions to allow limited filling of flood 
storage areas under certain circumstances in the draft DCP that was publically exhibited in late 
2014.  Newcastle City Council made a submission identifying that the filling allowed by these 
provisions was not specifically modelled as part of the initial fill scenarios.  WMAwater therefore 
updated the modelling to include a scenario reflecting the proposed DCP provisions, if they were 
to be cumulatively implemented for every lot within the LGA. .  The impacts from this scenario 
are presented in Figure F9.  
 
The results indicate that even with full filling up to the maximum DCP eligibility criteria for every 
lot within the LGA (which is unlikely to occur, and would probably take decades to complete), the 
impacts are relatively minor, and are largely confined to the storage areas of Wallis and Swamp 
Creek.  Importantly, the changes to flood levels and velocities would not extend beyond the LGA 
boundaries into neighbouring jurisdictions. 
 
ACTIONS 
Council should establish a database of imported fill to floodplain areas.  Council should consider 
revising the DCP to allow moderate importation of fill without requiring hydraulic modelling in 
support of the DA, under certain circumstances. 
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10. SUMMARY 

10.1. Flood Risk Management Measures 

The identified measures were assessed based on impacts on flood levels, reduction in property 
damage, feasibility, social impacts, environmental impacts, economic impacts and the long term 
performance given likely impacts of climate change.  A score for each of the management 
options was determined using the criteria matrix described in Table 20 .  The outcomes of this 
assessment are presented in Table 21. 
 
Table 20: Evaluation Criteria for Flood Risk Mitigation Measures 

Category -3 -2 -1 0 1 2 3 
Impact on Flood 
Behaviour >100mm 

increase 

50 to 
100mm  
increase 

<50mm  
increase 

Mixed 
impact / no 

change 

<50mm  
decrease 

50 to 
100mm  

decrease 

>100mm 
decrease 

Number of 
Properties 
Benefited 

>10 
adversely 
affected 

5 to 10 
adversely 
affected 

<5 
adversely 
affected 

none <5 5 to 10 >10 

Technical 
Feasibility n/a major issues moderate 

issues minor issues no issues n/a n/a 

Community 
Acceptance 

majority 
opposition 

moderate 
opposition 

minor 
opposition 

Neutral or 
mixed 

minor 
support 

moderate 
support 

majority 
support 

Economic Merits 
(Benefit/Cost) 

major 
disbenefit 

moderate 
disbenefit 

minor 
disbenefit neutral low medium high 

Financial 
Feasibility n/a very high 

cost high cost medium cost low cost very low 
cost n/a 

Environmental and 
Ecological Benefits 

major 
disbenefit 

moderate 
disbenefit 

minor 
disbenefit neutral low medium high 

Impacts on 
Evacuation 

major 
disbenefit 

moderate 
disbenefit 

minor 
disbenefit neutral minor 

benefit 
moderate 

benefit 
major 
benefit 

Political/administra
tive Issues 

major 
negative 

moderate 
negative 

minor 
negative neutral few very few none 

Long Term 
Effectiveness 

major 
disbenefit 

moderate 
disbenefit 

minor 
disbenefit neutral moderate good excellent 

Risk to Life major 
increase 

moderate 
increase 

minor 
increase neutral minor 

benefit 
moderate 

benefit 
major 
benefit 
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Table 21: Summary Assessment of Identified Floodplain Management Measures 

Measure 

Score 
Impact on 
Flood 
Behaviour 

Number of 
Properties 
Benefited 

Technical 
Feasibility 

Community 
Acceptance 

Economic 
Merits 

Financial 
Feasibility 

Environmental 
and Ecological 
Benefits 

Impacts on 
Evacuation 

Political/ 
administrative 
Issues 

Long Term 
Effectiveness 

Risk 
to 
Life 

TOTAL 

 FLOOD MODIFICATION MEASURES: 
Sharkies Lane Levee 0 3 0 1 0 0 0 0 0 1 0 5 

Private Trzecinski Bridge Levee 0 0 1 1 2 2 0 0 0 1 0 7 

Oakhampton Floodway Levee -2 3 -1 1 0 0 0 0 0 1 0 2 

Maitland Ring Levee Upgrade -1 3 -1 1 0 0 0 0 0 1 0 3 

Modify Spillway Levels -3 0 0 -2 2 1 0 1 0 1 1 1 
Reinforce Oakhampton Road 
Control 0 2 0 1 1 2 0 1 0 1 1 9 

 PROPERTY MODIFICATION MEASURES: 
House Raising / Flood Proofing 
/ Amphibious Housing - 3 -1 -1 1 1 0 1 0 1 1 4 

Voluntary Purchase - 3 - -1 -1 -1 0 1 -1 2 1 3 

Rezoning - 3 - -3 0 2 0 2 -1 3 2 8 
Development Control Planning 
and Flood Planning Levels - 3 1 -1 2 2 0 1 0 3 1 11 

 RESPONSE MODIFICATION MEASURES: 
Upgrade evacuation route 
(existing Long Bridge)* - 3 0 1 0 -1 0 1 -* 3 1 8 
Upgrade evacuation route 
(realigned Long Bridge)* - 3 -1 1 0 -2 0 3 -* 3 3 10 
Flood Warning and Evacuation 
Planning - 3 1 2 1 2 0 2 0 2 1 14 
Public Information and Raising 
Flood Awareness 0 3 n/a 2 1 2 0 1 0 2 1 12 
* Requires joint initiative by Maitland City Council and Roads and Maritime Services 
NOTE: where the impact of a measure is not readily quantifiable, or is highly variable as it depends on case-by-case details, a neutral (-) score is assigned. 
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10.2. Climate Change 

The potential impact of increased design flood levels in the catchment due to climate change is 
discussed in Section 5.4.  Modelling indicates that increases to rainfall intensity would have 
more impact on Hunter River flood levels than sea level rise.  Mapping of hazard and hydraulic 
categories for the 1% AEP event with various increased rainfall intensity scenarios is shown in 
Appendix D. 
 
As discussed in Section 5.3, projections of rainfall changes involve far more uncertainty than 
those for sea level rise, and there is additional uncertainty about whether additional rainfall 
would result in greater runoff for large catchments like the Hunter River, given the likelihood of 
generally drier catchment conditions. 
 
The most significant change in flood behaviour for the 1% AEP event with increased runoff is the 
formation of a flood runner through the Rutherford area near Maitland Airport, flowing through to 
Wentworth Swamp. 
 
ACTIONS 
There is insufficient certainty surrounding rainfall increases from climate change to warrant 
changes to development control policies in Maitland at this stage.  Council should continue to 
monitor the available literature and reassess Council’s LEP and DCP as appropriate. 
 
At a minimum Council should obtain the most current information available from the BOM, 
CSIRO and OEH every two years, and review development control and land-use zoning in 
affected areas if required. 
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11. PUBLIC EXHIBITION OF REPORT 

A draft version of this report was placed on public exhibition for a period of 11 weeks from 
12th November 2014 until 30th January 2015.  Copies of the report were placed in Council offices 
and libraries, and made available online from Council’s website, and announcements were 
made through local media outlets encouraging feedback about the report.   
 
During the exhibition period, three two-hour public information sessions were held at Maitland 
Town Hall on 4th December, 2014.  The sessions commenced at 11am, 2pm and 6pm.  Several 
written submissions were received by members of the public who attended these sessions. 
 
The exhibition of this FRMS&P report coincided with Council’s public exhibition of proposed 
changes to the Maitland LEP and DCP.  The proposed LEP included updated flood mapping 
based on the outcomes of this study.  The proposed DCP included a revised chapter on 
floodplain management, which was one of the recommended outcomes of this FRMS&P.   
 
The written submissions to the public exhibition process are included in Appendix G.  The 
submissions include comments on both the FRMS&P prepared by WMAwater as well as the 
proposed LEP and DCP amendments prepared by Maitland City Council. 
 
One major point of contention amongst the community and other stakeholders was the proposed 
DCP provision to allow new two-storey development to have habitable rooms below the Flood 
Planning Level under certain circumstances.  This provision was strongly opposed by several 
community members, as well as the SES and the NSW Office of Environment and Heritage.  
WMAwater also did not agree with this provision, and advised Council that it did not meet the 
requirements of the NSW Floodplain Development Manual for managing flood risk (in 
WMAwater’s view).   
 
The Floodplain Management Committee discussed this issue, and adopted the following 
resolution as its formal position: 

The Committee notes the submissions received by Council on the proposed provision in 
the MDCP 2011 Floodplain Management that would allow up to 50% habitable floorspace 
on the ground floor for dwellings located on land below the Flood Planning Level (FPL).  
Based on the submissions and Council’s analysis of the potential planning implications of 
the proposed provisions, the Committee supports the removal of this provision from the 
draft DCP to be considered by Council.  The Committee supports further amendments 
being considered for the DCP that provides further design guidance on suitable residential 
types in Central Maitland that meet the FPL for habitable uses. 

 
There were no significant revisions or updates to the Floodplain Risk Management Plan arising 
from the exhibition period and submission process.  The most significant revision to the 
Floodplain Risk Management Study was the inclusion of additional modelling of potential 
impacts from cumulative filling of flood storage areas, in response to the submission received 
from Newcastle City Council (see Section 9.6 for details). 
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12. HUNTER RIVER FLOODPLAIN RISK MANAGEMENT PLAN 

12.1. Introduction 

The Hunter River Floodplain Risk Management Plan has been prepared in accordance with the 
NSW Floodplain Development Manual (Reference 1). The Plan: 
 

 Is based on a comprehensive and detailed evaluation of factors that affect and are 
affected by the use of flood prone land; 

 Represents the considered opinion of the local community on how to best manage its 
flood risk and its flood prone land; and 

 Provides a long-term path for the future development of the community. 
 
12.2. Risk Management Measures Considered 

A matrix of possible management measures was prepared and evaluated taking into account a 
range of parameters.  This process eliminated a number of flood risk management measures 
(refer to Section 6.4) including: 

 Flood mitigation dams on the basis of high cost, large footprint, and environmental 
impact; 

 Retarding basins and on-site detention on the basis that they are not large enough to 
influence Hunter River flooding; 

 Major channel engineering works and flow path diversions on the basis of high cost, 
environmental impact, and potential adverse flood impacts downstream; 

 Voluntary purchase of all flood liable buildings due to a very poor benefit/cost ratio 
and lack of community support, 

 Flood insurance, which is a means of re-distributing flood damages rather than 
mitigating them. 

 
Other measures were evaluated in detail from Section 7 to Section 9, and the outcomes are 
summarised in Table 22 on the following page. 
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Table 22:  Summary of Measures Investigated in Floodplain Risk Management Study 
 
MEASURE 

 
PURPOSE 

 
COMMENT 

 
FLOOD MODIFICATION: 
 
LEVEES, 
SPILLWAYS, and 
EMBANKMENTS 
(Section 8) 

 
To prevent inundation 
up to a given design 
protection level. 

 
A range of options were reviewed.  It is recommended to: 
 Complete an audit of existing levees to determine construction quality 

and crest levels. 
 Construct a levee at the Private Trzecinski Bridge to match the Fishery 

Creek protection level against flooding of the New England Highway; 
 Upgrade the Oakhampton Road control embankment to reduce 

likelihood of failure (as occurred in 1977 and 2007).  
PROPERTY MODIFICATION: 
 
HOUSE RAISING 
(Section 9.2) 

 
Prevent flooding of 
existing buildings by 
raising the floor level 
above the 
floodwaters. 

 
All flood damages will not be prevented.  Only suitable for non-brick 
buildings on piers.  The cost is approximately $60,000 to $80,000 per 
house, but can vary considerably and is unlikely to be cost effective for 
many properties in Maitland.  Only suitable for a small number of buildings 
and not attractive to all residents.  

 
FLOOD PROOFING 
(Section 9.2) 

 
Prevent flooding of 
existing buildings by 
sealing all the entry 
points. 

 
Generally only suitable for brick, slab on ground buildings, that experience 
relatively shallow inundation.  Less viable for residential buildings.  Good 
for protecting the foundations of raised buildings from damage. 

 
AMPHIBIOUS 
HOUSING 
(Section 9.3) 

Prevent flooding 
above floor level by 
allowing building to 
float, like a pontoon. 

 
Relatively new concept that has been implemented in the Netherlands and 
United Kingdom.  May be suitable for new residential development where 
fixed raised construction is untenable. 

 
DEVELOPMENT 
CONTROL 
PLANNING AND 
FLOOD PLANNING 
LEVELS (Section 9.1) 

 
Prevent new 
development or 
renovation that is 
inconsistent with the 
flood risk of the land. 

 
While existing development control policies are reasonably 
comprehensive, Council should review and revise the LEP and DCP to 
improve clarity and address some inconsistencies.  FPLs should be 
reviewed to consider inclusion of extreme events for critical public 
infrastructure and emergency management.  Provision of flood-related 
information on the Section 149(5) Certificate should be considered.   

RESPONSE MODIFICATION: 
 
FLOOD WARNING 
AND EVACUATION 
PLANNING 
(Section 7.3) 

 
Enable people to 
prepare and 
evacuate, to reduce 
damages to property 
and injury to persons. 

 
System currently in place but it is based largely on regional catchment 
data.  Given the size of population affected, and the need to evacuate 
early, opportunities should be explored to use recent modelling 
methodologies to improve the reliability of flood forecasting. 
Review of the Local Flood Plan should ensure that all up to date 
information is incorporated, including recent design flood information, and 
new residential development in Rutherford. 

 
UPGRADE 
EVACUATION 
ROUTES (Section 7.2) 

 
To improve 
evacuation for floods 
larger than the 
5% AEP 

 
Required to mitigate the increased risk to life resulting from new residential 
development in Central Maitland and Lorn under the Structure Plan.  The 
most effective route appears to be a modified or re-aligned Long Bridge 
(Route 1, 2 or 3 – Figure 13). 

 
PUBLIC 
INFORMATION AND 
RAISING FLOOD 
AWARENESS 
(Section 7.4) 

 
Educate people to 
prepare themselves 
and their properties 
for floods, to minimise 
flood damages and 
reduce the risk. 

 
A cheap and effective method of reducing flood damages which requires 
continued effort.  Current educational programs implemented by the CMA 
and SES are working effectively. 
Measures have been identified that Council can implement to complement 
existing programs. 
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12.3. Floodplain Risk Management Measures in Plan 

The recommended measures are as follows (in no particular order within each priority group). 
 
HIGH Priority 
 

1. Review and revise the DCP and LEP to reflect updated design flood modelling, 
address flood events greater than the 1% AEP event, and improve clarity with 
consideration of the following issues: 
 Mapping in the LEP should be revised to reflect current flood modelling from the 

2010 Flood Study.  The current mapping is stated as showing the extent of the 
Flood Planning Area (land below the 1% AEP + 0.5 m flood level), but the 
provided maps are actually estimates of the 1% AEP and 1955 flood extents 
based on outdated information. 

 Land inundated in the PMF event should be identified. 
 Terminology should be revised to be consistent between the two documents, and 

with the Floodplain Development Manual to increase clarity of the policies.  For 
example, terms such as Design Floor Level and Flood Planning Level are 
currently used interchangeably. 

 Council should consider specifying default FPLs for Commercial and Industrial 
development, with deviations from this default to be allowable on a merits-based 
approach.  Currently the DCP does not specify FPL requirements for some types 
of development. 

 Council should consider restricting certain types of development within the Hunter 
River PMF extent, such as critical public infrastructure.  There are currently no 
development restrictions for land within the PMF extent that is above the 1% AEP 
+ 0.5 m level. 

 Council should consider providing additional information on Section 149(5) 
certificates such as design flood levels, floor levels, and flood protection levels 
provided by levees.  Under the EPA Act 1979 Section 149(6), Council would not 
incur liability in respect of this information being provided in good faith. 

 A DA is required for filling of flood prone land.  Council should consider specifying 
criteria relating to whether flood modelling is required to support a filling 
application, as moderate levels of filling can be accommodated in some 
circumstances without requiring a detailed modelling assessment (see 
Section 9.6).  A database should be established to track authorised fill importation. 

 
 Cost: Low 
 Responsibility: Maitland City Council and Department of Planning and 

Environment 
 

2. The Structure Plan reverses previous policies to manage risk to life by reducing 
population and requires an alternative strategy for management of risk to life, which is 
best achieved by a higher level evacuation route from Central Maitland.  Council to 
engage with RMS to undertake a detailed feasibility and route selection study for the 



Hunter River Floodplain Risk Management Study and Plan 
 

 
WMAwater 
112006:Maitland_FRMS:16 December 2015 98 

construction of a high level evacuation route, providing rising evacuation for Central 
Maitland and Lorn.   
 Cost: High 
 Responsibility: Roads & Maritime Services and Maitland City Council 

 
3. Complete an audit of levees protecting urban areas and major spillways, including 

geotechnical investigation and survey of crest levels.  For planning and development 
control purposes, formalise the alignment of all levees not currently recognised in the 
OEH database (such as the Maitland Ring Levee central section).  Council to liaise 
with Public Works and OEH to determine the extent of any previous inspection and 
maintenance. 
 Cost: Low 
 Responsibility: Maitland City Council and Office of Environment & Heritage 

 
4. Public Information and Flood Awareness Programs.  Council to distribute an SES 

FloodSafe guide (see Appendix E) to all flood-affected properties, along with local 
flood risk information for each property (such as floor levels and design flood levels), 
and information about evacuation routes. Council to erect large road signs on major 
evacuation routes, indicating the estimated level for selected historical and design 
flood events. 
 Cost: Low 
 Responsibility: Hunter Local Land Services, State Emergency Services and 
Maitland City Council 

 
 
MEDIUM Priority 
 

1. Undertake a review of the flood warning system for the Hunter River, exploring 
opportunities for more advanced modelling methodologies, and if necessary update.  
 Cost: Low 
 Responsibility: Bureau of Meteorology 

 
2. Inform the SES of the outcomes of this Plan and the possible implications for flood 

evacuation.  SES to finalise the update of the Local Flood Plan, and to check that it is 
consistent with modelling from the 2010 Flood Study (Reference 2). 
 Cost: Low 
 Responsibility: Maitland City Council and State Emergency Services 
 

3. Undertake a detailed investigation to construct a levee at Fishery Creek in the vicinity 
of Private Trzecinski Bridge (Figure 15).   
 Cost: Low 
 Responsibility:  Maitland City Council and Roads & Maritime Services 
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LOW Priority 
 

1. Maintain ongoing community flood awareness program with a focus on evacuation 
procedures and ensuring personal safety during floods. 
 Cost: Low 
 Responsibility: Maitland City Council and SES 
 

2. Inform prospective developers of measures such as house raising, flood proofing, 
voluntary purchase schemes and amphibious housing, and facilitate funding 
assistance of such measures where appropriate. 
 Cost: Low to evaluate.  Variable depending on property characteristics 
 Responsibility: Maitland City Council, local community, OEH 

 
3. Review and if necessary reinforce Oakhampton Road control embankment to reduce 

likelihood of failure during overtopping events, as occurred in 1977 and 2007. 
 Cost: Moderate 
 Responsibility: Maitland City Council, Office of Environment and Heritage 
and Roads and Maritime Services 
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APPENDIX A: GLOSSARY 
 

Taken from the Floodplain Development Manual (April 2005 edition) 
 
 
acid sulfate soils 

 
Are sediments which contain sulfidic mineral pyrite which may become extremely acid 
following disturbance or drainage as sulfur compounds react when exposed to oxygen 
to form sulfuric acid.  More detailed explanation and definition can be found in the NSW 
Government Acid Sulfate Soil Manual published by Acid Sulfate Soil Management 
Advisory Committee. 

 
Annual Exceedance 
Probability (AEP) 

 
The chance of a flood of a given or larger size occurring in any one year, usually 
expressed as a percentage.  For example, if a peak flood discharge of 500 m3/s has an 
AEP of 5%, it means that there is a 5% chance (that is one-in-20 chance) of a  500 m3/s 
or larger event occurring in any one year (see ARI). 

 
Australian Height Datum 
(AHD) 

 
A common national surface level datum approximately corresponding to mean sea 
level. 

 
Average Annual 
Damage (AAD) 

 
Depending on its size (or severity), each flood will cause a different amount of flood 
damage to a flood prone area.  AAD is the average damage per year that would occur 
in a nominated development situation from flooding over a very long period of time. 

 
Average Recurrence 
Interval (ARI) 

 
The long term average number of years between the occurrence of a flood as big as, or 
larger than, the selected event.  For example, floods with a discharge as great as, or 
greater than, the 20 year ARI flood event will occur on average once every 20 years.  
ARI is another way of expressing the likelihood of occurrence of a flood event. 

 
caravan and moveable 
home parks 

 
Caravans and moveable dwellings are being increasingly used for long-term and 
permanent accommodation purposes.  Standards relating to their siting, design, 
construction and management can be found in the Regulations under the LG Act. 

 
catchment 

 
The land area draining through the main stream, as well as tributary streams, to a 
particular site.  It always relates to an area above a specific location. 

 
consent authority 

 
The Council, government agency or person having the function to determine a 
development application for land use under the EP&A Act.  The consent authority is 
most often the Council, however legislation or an EPI may specify a Minister or public 
authority (other than a Council), or the Director General of DIPNR, as having the 
function to determine an application. 

 
development 

 
Is defined in Part 4 of the Environmental Planning and Assessment Act (EP&A Act). 
 
infill development: refers to the development of vacant blocks of land that are 
generally surrounded by developed properties and is permissible under the current 
zoning of the land.  Conditions such as minimum floor levels may be imposed on infill 
development. 
new development: refers to development of a completely different nature to that 
associated with the former land use.  For example, the urban subdivision of an area 
previously used for rural purposes.  New developments involve rezoning and typically 
require major extensions of existing urban services, such as roads, water supply, 
sewerage and electric power. 
redevelopment: refers to rebuilding in an area.  For example, as urban areas age, it 
may become necessary to demolish and reconstruct buildings on a relatively large 
scale.  Redevelopment generally does not require either rezoning or major extensions 
to urban services. 
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disaster plan (DISPLAN) 

 
A step by step sequence of previously agreed roles, responsibilities, functions, actions 
and management arrangements for the conduct of a single or series of connected 
emergency operations, with the object of ensuring the coordinated response by all 
agencies having responsibilities and functions in emergencies. 

 
discharge 

 
The rate of flow of water measured in terms of volume per unit time, for example, cubic 
metres per second (m3/s).  Discharge is different from the speed or velocity of flow, 
which is a measure of how fast the water is moving for example, metres per second 
(m/s). 

 
ecologically sustainable 
development (ESD) 

 
Using, conserving and enhancing natural resources so that ecological processes, on 
which life depends, are maintained, and the total quality of life, now and in the future, 
can be maintained or increased.  A more detailed definition is included in the Local 
Government Act 1993.  The use of sustainability and sustainable in this manual relate 
to ESD. 

 
effective warning time 

 
The time available after receiving advice of an impending flood and before the 
floodwaters prevent appropriate flood response actions being undertaken.  The 
effective warning time is typically used to move farm equipment, move stock, raise 
furniture, evacuate people and transport their possessions. 

 
emergency 
management 

 
A range of measures to manage risks to communities and the environment.  In the flood 
context it may include measures to prevent, prepare for, respond to and recover from 
flooding. 

 
flash flooding 

 
Flooding which is sudden and unexpected.  It is often caused by sudden local or nearby 
heavy rainfall.  Often defined as flooding which peaks within six hours of the causative 
rain. 

 
flood 

 
Relatively high stream flow which overtops the natural or artificial banks in any part of a 
stream, river, estuary, lake or dam, and/or local overland flooding associated with major 
drainage before entering a watercourse, and/or coastal inundation resulting from super-
elevated sea levels and/or waves overtopping coastline defences excluding tsunami. 

 
flood awareness 

 
Flood awareness is an appreciation of the likely effects of flooding and a knowledge of 
the relevant flood warning, response and evacuation procedures. 

 
flood education 

 
Flood education seeks to provide information to raise awareness of the flood problem 
so as to enable individuals to understand how to manage themselves an their property 
in response to flood warnings and in a flood event.  It invokes a state of flood readiness. 

 
flood fringe areas 

 
The remaining area of flood prone land after floodway and flood storage areas have 
been defined. 

 
flood liable land 

 
Is synonymous with flood prone land (i.e. land susceptible to flooding by the probable 
maximum flood (PMF) event).  Note that the term flood liable land covers the whole of 
the floodplain, not just that part below the flood planning level (see flood planning area). 

 
flood mitigation standard 

 
The average recurrence interval of the flood, selected as part of the floodplain risk 
management process that forms the basis for physical works to modify the impacts of 
flooding. 

 
floodplain 

 
Area of land which is subject to inundation by floods up to and including the probable 
maximum flood event, that is, flood prone land. 

 
floodplain risk 
management options 

 
The measures that might be feasible for the management of a particular area of the 
floodplain.  Preparation of a floodplain risk management plan requires a detailed 
evaluation of floodplain risk management options. 
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floodplain risk 
management plan 

 
A management plan developed in accordance with the principles and guidelines in this 
manual.  Usually includes both written and diagrammetic information describing how 
particular areas of flood prone land are to be used and managed to achieve defined 
objectives. 

 
flood plan (local) 

 
A sub-plan of a disaster plan that deals specifically with flooding.  They can exist at 
State, Division and local levels.  Local flood plans are prepared under the leadership of 
the State Emergency Service. 

 
flood planning area 

 
The area of land below the flood planning level and thus subject to flood related 
development controls.  The concept of flood planning area generally supersedes the 
Aflood liable land@ concept in the 1986 Manual. 

 
Flood Planning Levels 
(FPLs) 

 
FPL=s are the combinations of flood levels (derived from significant historical flood 
events or floods of specific AEPs) and freeboards selected for floodplain risk 
management purposes, as determined in management studies and incorporated in 
management plans.  FPLs supersede the Astandard flood event@ in the 1986 manual. 

 
flood proofing 

 
A combination of measures incorporated in the design, construction and alteration of 
individual buildings or structures subject to flooding, to reduce or eliminate flood 
damages. 

 
flood prone land 

 
Is land susceptible to flooding by the Probable Maximum Flood (PMF) event.  Flood 
prone land is synonymous with flood liable land. 

 
flood readiness 

 
Flood readiness is an ability to react within the effective warning time. 

 
flood risk 

 
Potential danger to personal safety and potential damage to property resulting from 
flooding.  The degree of risk varies with circumstances across the full range of floods.  
Flood risk in this manual is divided into 3 types, existing, future and continuing risks.  
They are described below. 
 
existing flood risk: the risk a community is exposed to as a result of its location on the 
floodplain. 
future flood risk: the risk a community may be exposed to as a result of new 
development on the floodplain. 
continuing flood risk: the risk a community is exposed to after floodplain risk 
management measures have been implemented.  For a town protected by levees, the 
continuing flood risk is the consequences of the levees being overtopped.  For an area 
without any floodplain risk management measures, the continuing flood risk is simply 
the existence of its flood exposure. 

 
flood storage areas 

 
Those parts of the floodplain that are important for the temporary storage of floodwaters 
during the passage of a flood.  The extent and behaviour of flood storage areas may 
change with flood severity, and loss of flood storage can increase the severity of flood 
impacts by reducing natural flood attenuation.  Hence, it is necessary to investigate a 
range of flood sizes before defining flood storage areas. 

 
floodway areas 

 
Those areas of the floodplain where a significant discharge of water occurs during 
floods.  They are often aligned with naturally defined channels.  Floodways are areas 
that, even if only partially blocked, would cause a significant redistribution of flood flows, 
or a significant increase in flood levels. 

 
freeboard 

 
Freeboard provides reasonable certainty that the risk exposure selected in deciding on 
a particular flood chosen as the basis for the FPL is actually provided.  It is a factor of 
safety typically used in relation to the setting of floor levels, levee crest levels, etc.  
Freeboard is included in the flood planning level. 
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habitable room 

 
in a residential situation: a living or working area, such as a lounge room, dining 
room, rumpus room, kitchen, bedroom or workroom. 
in an industrial or commercial situation: an area used for offices or to store valuable 
possessions susceptible to flood damage in the event of a flood. 

 
hazard 

 
A source of potential harm or a situation with a potential to cause loss.  In relation to 
this manual the hazard is flooding which has the potential to cause damage to the 
community.  Definitions of high and low hazard categories are provided in the  Manual. 

 
hydraulics 

 
Term given to the study of water flow in waterways; in particular, the evaluation of flow 
parameters such as water level and velocity. 

 
hydrograph 

 
A graph which shows how the discharge or stage/flood level at any particular location 
varies with time during a flood. 

 
hydrology 

 
Term given to the study of the rainfall and runoff process; in particular, the evaluation of 
peak flows, flow volumes and the derivation of hydrographs for a range of floods. 

 
local overland flooding 

 
Inundation by local runoff rather than overbank discharge from a stream, river, estuary, 
lake or dam. 

 
local drainage 

 
Are smaller scale problems in urban areas.  They are outside the definition of major 
drainage in this glossary. 

 
mainstream flooding 

 
Inundation of normally dry land occurring when water overflows the natural or artificial 
banks of a stream, river, estuary, lake or dam. 

 
major drainage 

 
Councils have discretion in determining whether urban drainage problems are 
associated with major or local drainage.  For the purpose of this manual major drainage 
involves: 
$ the floodplains of original watercourses (which may now be piped, channelised or 

diverted), or sloping areas where overland flows develop along alternative paths 
once system capacity is exceeded; and/or 

$ water depths generally in excess of 0.3 m (in the major system design storm as 
defined in the current version of Australian Rainfall and Runoff).  These conditions 
may result in danger to personal safety and property damage to both premises and 
vehicles; and/or 

$ major overland flow paths through developed areas outside of defined drainage 
reserves; and/or 

$ the potential to affect a number of buildings along the major flow path. 
 
mathematical/computer 
models 

 
The mathematical representation of the physical processes involved in runoff 
generation and stream flow.  These models are often run on computers due to the 
complexity of the mathematical relationships between runoff, stream flow and the 
distribution of flows across the floodplain. 

 
merit approach 

 
The merit approach weighs social, economic, ecological and cultural impacts of land 
use options for different flood prone areas together with flood damage, hazard and 
behaviour implications, and environmental protection and well being of the State’s 
rivers and floodplains. 
 
The merit approach operates at two levels.  At the strategic level it allows for the 
consideration of social, economic, ecological, cultural and flooding issues to determine 
strategies for the management of future flood risk which are formulated into Council 
plans, policy and EPIs.  At a site specific level, it involves consideration of the best way 
of conditioning development allowable under the floodplain risk management plan, local 
floodplain risk management policy and EPIs. 
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minor, moderate and 
major flooding 

 
Both the State Emergency Service and the Bureau of Meteorology use the following 
definitions in flood warnings to give a general indication of the types of problems 
expected with a flood: 
 
minor flooding: causes inconvenience such as closing of minor roads and the 
submergence of low level bridges.  The lower limit of this class of flooding on the 
reference gauge is the initial flood level at which landholders and townspeople begin to 
be flooded. 
moderate flooding: low-lying areas are inundated requiring removal of stock and/or 
evacuation of some houses.  Main traffic routes may be covered. 
major flooding: appreciable urban areas are flooded and/or extensive rural areas are 
flooded.  Properties, villages and towns can be isolated. 

 
modification measures 

 
Measures that modify either the flood, the property or the response to flooding.  
Examples are indicated in Table 2.1 with further discussion in the Manual. 

 
peak discharge 

 
The maximum discharge occurring during a flood event. 

 
Probable Maximum 
Flood (PMF) 

 
The PMF is the largest flood that could conceivably occur at a particular location, 
usually estimated from probable maximum precipitation, and where applicable, snow 
melt, coupled with the worst flood producing catchment conditions.  Generally, it is not 
physically or economically possible to provide complete protection against this event.  
The PMF defines the extent of flood prone land, that is, the floodplain.  The extent, 
nature and potential consequences of flooding associated with a range of events rarer 
than the flood used for designing mitigation works and controlling development, up to 
and including the PMF event should be addressed in a floodplain risk management 
study. 

 
Probable Maximum 
Precipitation (PMP) 

 
The PMP is the greatest depth of precipitation for a given duration meteorologically 
possible over a given size storm area at a particular location at a particular time of the 
year, with no allowance made for long-term climatic trends (World Meteorological 
Organisation, 1986).  It is the primary input to PMF estimation. 

 
probability 

 
A statistical measure of the expected chance of flooding (see AEP). 

 
risk 

 
Chance of something happening that will have an impact.  It is measured in terms of 
consequences and likelihood.  In the context of the manual it is the likelihood of 
consequences arising from the interaction of floods, communities and the environment. 

 
runoff 

 
The amount of rainfall which actually ends up as streamflow, also known as rainfall 
excess. 

 
stage 

 
Equivalent to Awater level@.  Both are measured with reference to a specified datum. 

 
stage hydrograph 

 
A graph that shows how the water level at a particular location changes with time during 
a flood.  It must be referenced to a particular datum. 

 
survey plan 

 
A plan prepared by a registered surveyor. 

 
water surface profile 

 
A graph showing the flood stage at any given location along a watercourse at a 
particular time. 

 
wind fetch 

 
The horizontal distance in the direction of wind over which wind waves are generated. 
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FIGURE 1
STUDY AREA AND LOCALITY PLAN
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Oakhampton Floodway
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Figure 15
PRIVATE TRZECINSKI BRIDGE MEMORIAL LEVEE
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FIGURE 16
OAKHAMPTON SPILLWAY RAISING

LOCATION PLAN

´
Oakhampton Spillway Raising Alignment
Existing Levee Embankments
Existing Road Embankments
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FIGURE 17
SHARKIES LANE LEVEE

LOCATION PLAN
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Sharkies Lane Levee Alignment
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FIGURE 18
MAITLAND RING LEVEE RAISING

LOCATION PLAN
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Maitland Ring Levee Raising Alignment
Maitland Station Floodgates
Existing Road Embankments
Existing Levee Embankments
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FIGURE 19
OAKHAMPTON FLOODWAY LEVEE

LOCATION PLAN

´
Oakhampton Floodway Levee Alignment
Existing Levee Embankmants
Existing Road Embankments
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FIGURE 20a
ABOVE FLOOR INUNDATION

CENTRAL MAITLAND
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FIGURE 20b
ABOVE FLOOR INUNDATION

BOLWARRA
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FIGURE 20c
ABOVE FLOOR INUNDATION

RUTHERFORD-ANAMBAH
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'

HUNTEFt ;RIVER iJlSTRlCT; f'

.?.?H^Ji fikitLklTpVlS FLOOD.:; ^
''.'.fi

;?? PART ^P^MAITLIND ^ SUBMEftQED. 5
j

:?..!
'

. {From the Empire'*' Correipohdent'.)-
'

V£
It Is

ray meUncholy du'y lev n-cor
I the

'?

oe-'

curreii'ce of one of the greatest floods thai linv'

happened within the'memoiy of Ihe.o'.dest resi

cleiu in ibis district. All mlmit Hint tbe river

iiaVrisen higher than, the flo-jil in 1840 , and,: it..

Is maintained hy some thit it almost npproxioiatsi

lo that- of. 1832. ?:?
'?;?

??- ?-
...?:j^.:~.«j-y..,.; -. ;„..

'

On Monday last tho'weitber war very fine and

hopes were entortrtliied ihat .iholony; continue
I

raii'is had at liingth a'laled ! the river nisi ha I

fullon to i'i
c'jstomnry levol. Tuesday morniiii;

I

was also fair, bit clou Jy till fib afi«rnooa when'
fdin bgau anuin lo fall, lit- first injisjllt sliower»

I

but afterwards jin I'jrrenn Ihe wind-nlso rose,

umldtiiinp: 'the whole night tlie wind anil tain

were t'rrific.vritli1 occasional vivid flashes of
I

lichtning, but nii thunder. With all the rain,

howevor, no one teeuied to tuiticlpato any great

rise in the ri»tr.-
..

',

'At a. very late hour on Tuesday evoning tlio

rise in the river u as 'scarcely perceptible j but on

Wednesday morning it begun to riao with al

most unexampled. /rapidity.; By midday it was

almost bank higli ; anJ fean at a flood then bi-
I

gnu to bo eiiieriiihied far tlie first time During
ih'e afternoon, and- up to about 10 o'clock m
nl|i(it..: it continue! iteaiUly to rise at tbo rmo of

.itbiiut. one foil per 'hour, until in- Mai.lanu it

?broke completely'
over the High-street,, at the

.Q'jeeliV Ar-ns. Inn, ul.noit uppnsite Mr - Lovien's.
I

iit(ires, and a little beluw ilio Hose' Inn. Hcforo
I

this, lioweter.'it lull', burst over-lho Horst ? Shoe
I

Bendj covering h laruc portion of it with water to
I

a great doplh, ,nnd coiDliigoIosB upii) th»..,buult
I

of.the. Mercury ofHie.
...

.- ;.
'

. -,

'
?

1

? 'liorly on 'Thursday, morning it was reported
thut It had1 broke ''over'1 Hall's Creek drttn, arid

ehortlyafior.lt came ruBhiugliko a tonont unilcr.

the' Long Bridge,' lllliug up' tlio. wholo of the low
I

liild until it stood nt-uny seven 'fert hi|{h
I

During the wbo!o of Tlmisdny ilio wnter con
I

tinucd fluwing over the Ili^h -street, at the pl»cs
I

where it fust broke ihroui;b, mid alto higher up
tlin

town, until it filled tj- completely tho whole
of the llaco'Cuursa wid tfjucedt land, presontlng

I'

on bII sidoi as far as thu oyo could reach a sou
I

of water. . On the river to tho Jtnlwiirra

Ujtals nothing can bt ser'n f»r many miles but
I

Immense shout of water; und, vioWing tho
I

scene Irinn the Murpeth-road. u little below 'East
I

Maitland, the Paicrsou anil the Hunter appear to

lie
one Imraenso rivir without a slnglo . spot of

I

land insiylit. ?.'??'.
'' K-ji'iy on .i eiln-sday evening tlio police bo

(r»n exerting ihemselvesi in .anticipation of a
I

11. od. by waruihg the pebplu un tlio low lands
I

to remove from their liousos.
?

Ahoiit ten o'clock
I

at night b.iats were in ? requisition for tbi re-

I

tnovnl of thu inhabitant, fioiu their homes out
the' IlorSJ Shoe ;-nd ; and tlie lowrr warils of

I

the. hospital und a poriioh'of Turnei'a mill wcro'l

iliown open for -tlio ? Hccomiiiodntion nf . the
liohsoleiH. Vetv of thu iuhahitaiits were in bed

I

during tho »hilo nigh', mid
'

the firing of guns

I

from tbe other side of; tho river was heard re-

I

pcatedly,announciiii; the- distress und diiiigcr of
I

ihe sutilen. Early on Thursday morning, Ser-
I

grant Koriigun, with n |-ickod crow, comistinK

of John' B»Uii;iito, James It isjoII. Gourde Kun ?

niwell, Thoinis Ob
It,'

uud anotliorj stmnd tor

Uolwuria, and dui'in^ the tiny rescued n Rreat

many1 individuals i'lom the most imminent
I

daiifjor. A mm and u wonmh'weio foiina on n
I

table, lind eruryth'nu deluged with vrntor. lu.

another house filtuen' individuals . wiffo found
who had- collected thero from housed whieli

were flooded in lower localities.' ' At Ho'wnrra!
I

House one humlretl 'i indiriduas bad

were localities.' ' At Ho'wnrra!
I

House noirly one humlretl 'i indiriduas bad
sought and obtained bholter. ?Whercvor .the boat
tables, cradles, and nil kinds of libusf liold fur-.

I

nituie, with stack's of h*y,' iiqultiy,' itft.,
'

were
I

scon Hotting' Hbout (? and there ia not a doubt
but tbousaiids'of inJi»idiinl» niu roduced to ab

I

jeet poveny.'.l linve to mention one fatal' ac

loidont' which lius 'reached lisllere; A
youiijf 'man , naaicd'FranklJii, a carpenter, with. I.

two others 'wai .busily 'ohiji'giid '

on'
' 'faufid ly j

foronoon iVitliu boat rescuing thtj people ou the
I

Horse Shoe Bond, and .'abdutMl , o'clock' ihoy
I

pulled, djwu (ho .river to ibe willow tree behind
I

thc.storo uf^Mr. A. Dickson, , when the boat
I

'swainpiidi -,Tho ntlier-tiro men! sprung up into
I

the trto, but Franklin- won carried., down tho
I

river and seen.; no mora,, -Ihe ,'polico at East
I

Mailland rnado'groHt etertlons to ,savo the set-
I

tiers, and- I am iold rescued about . one hundred
I

individuals. Al Morpoih.' ihe
i

river. -'roso over

I

the Queen's Wlmrffullj moro than ;«evcn feet j
I

and almost tho whole of the goods.in the. stores

of the two;. Stca'm.Navigation Compinics hive
I

been lose or destroyed, notwithstanding 'all (ho

effons of the inannpars to BaVb'lhcm.
!

Mr.
I

Heii|-b, 1 am told, has lustaincd a loss of noirly
i'JOOO by the floudiiiL' ot hit store at Morrethl
Ihava also been. luformod that lii.lnp's biidge,

on the Wolombi, has. been' carried away, .and

hat tho mail on Wcdni'B.lay went no . further
|

than Black 0 eok, .tlio
. bndtfe.vthero ? linTing ;

beon'wuahed away.
'.'Ihe dostructiou of property,

of all kinds bus; boon enotmoua, and thcra is.

not now tbo slifjlitest hope of a \fho4t efop for;

the ensuing year. All that has been buivh has
been destroyed, Trado isiit1 »complote stand-i
still and innnyof. the stores are shut up.
. MaitliindiJuno 19, 1857v ,;?',;', ' '
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HUNTER RIVER DISTRICT.

'

JBTATlSTICS OF THE LATE FLOOD.

?.-??' tFrort trie Empin'i Corretpotideni )
:

?

Maitland Jihk'56, 1857.
?

The fliod liifinp; now considerably abatod, nn

opportunity bus been afforded far collecting, to o

eonsideratde extent, accurate statistics of the

damage actually done, and of partially estimating

its probable effects on the crops of the cmuing
year

In preparing such statistic! t think tho proper

method is if possible, to ascertain the whole Ion,
anil not merely to obtain the mnount of loiien

tnitaincd by those who micht nr will apply for

assistance from tlia public 'subscription now

beinR railed. By the hurt method a very 'm»a*

ere account ihdceil #111 be given, whereas by

the former the public Will be made award' of the

prrat loss whim the colony has aust»ineJ by this

Blmo»t unprdcedentdil deluge.

In the present report
I

am only Able to giro

iho stat'niies of tho thr.'e li'irough* 61 Weit Jttit

land, Kast Waillanil, an
I M-r[iotli | b ltthen), m

far ns they at ? tirosjnt tro, may.
I believe, be

relied on as authentic. I have m ide it
my duty

Xo become personally eonvorlint with the facts

stated, nml enn thut vouch for their accuracy
Theothor districts ovcrukeu'by 'this calamity' 1

lliall report nn as -}-'oiily as possible.
''

'

'[

In West Miitlnnd thotoUl number of housrs

Within the borongh i« 8?3. and of tties ? 133

linvo been partially submerged by tlie roceat flood,

end their inhabitants forced to leave their 'dwol«

ling'. Therfo are spread over tho town ns follows.

Smith's cottigcs, two homes |
, Mr» Hatiell's

]lil{h-stroet, onity Staploton's
'

place, two;
ClifBter's lann.fivo - adjoininff

:

Long Bridjre,

tiva ; back of Hospital, tbrco ) near
lfislitry Creek

lirid)»o, tree j in the
' hick of F tho. town/ from

NtcholionV slaughter-house
to' Mr.. S. Olifl's on

Wallis's Creok. thirty seven i Jo'in^street (entire

1» submorged),' eleven J Diirliatn'»3ireoi,
;
two j.

Victoria-stroet, one ; Dev6niibire-s-reet and places

ailjicent, tweniy-foir) near Polka-oastlo, three i

]tose-stre«t, nine t Higli'Btreet,' adjoining the

Queen's Arras Inn, Rose Inn,' Me'., nineteen j

Abbott-street, nine1; fromthBiblacksmith's Bhop
font of liigh-strcet to yictoriv Brldgy'flve i

Hortsshoe; Bend, forty-two, i Total as above 183.

numberof

tho population ihm left houseless .amounted; (o

D30 persons.
-

.

'

V. ^.. ,

It is to bo romomberod :thU,th|s docs not .in

clude any of those houses.whero tho. water merely

(boded tho back yarjla or gardens, or even those

houses that were totally surrounded by'wn'er';

but such only as wero really either more, or, less

flowed, -md where it would have been dangerous

.for the inhabitants to romiin a single hour longer;

The number ot houses thus threatened by the:

flood, from which in runny inMauces tho furniture;

was removed, or in which the furniture was

packed up ready for removal, cannot bo reckoned

less than onn hundred more..
,,.,

,..'..-
..'

??

'

: ????:,

. At the lowest cilculttlon, then, about twelve
ti'unilred individuHis were.during the fljod, in

debted to their more fortunate neii{hbuir8, for

Blialterand accommodation t and, it is certainly

a matter of the highest thanlcfulness.tliat so large,

a number of the population of a comparatively

(inaUtown wolfo' furnished with
'

assistance-
'

liy

tlie.r neighbours, and 'bo'
vary :few were

'

under

The nccrssliy of availing themselves of the shelter

of the hospital or the bowling saloon, ;? ;

Forttiniitely, tho river, aftor'/'. reaching its

hiuhost fljod, began to recede 'at 'a
vory rapil

rate, and at the time
f.

now nrlte (Friday room

inn) a largo number of the hous ? less hive : re-i

tmnod to their abodes. Bill, nllhouRh the iioriod

«et*ecn tho rise' aiid fall of the flood his barely

woeodod a week, a' large amount* of injury lias

bfon scstained by tho removal of the furniture,

the fl lodins; of tin fui niturawhoio
it

CO lid- not

the

the fl lodins; of tin fui niturawhoio
it

CO lid- not

be removed, tho permanent Jnjury doho to the

houses, and thonon«employment of tho inhabi

tants in thoir usual '.vocailons./: If. 'wriuid be

almost irapossiblo to state tho loss sustained, and

perhaps each individual ponding : those ram irks

can to n certain extent, approximate to the totul

loss by imagining himself;. placed, in: similar

circu'nslances and.tliad ,ca\culalin g ..What would

bo his own Inss.
,

?-.' ?';.. '

-.,' ;ti, ; ?

'
: ;.-.

Hut, hosidai the; losses thuB' enumerated, great'

damage has betm done in West 'Maitland 10 the

gardens, fepeing..and
o'.trsr, imrrotum'ents and

comforts' which the .?inhabitant? ,
'liad; made and.

groves,
fruit trees, and'-:Tcgittablo':Bardei» have

lieen to a lur«o titent deatroyei), and thora is nit

the slightest doubt that .West . Maitland will not,

during tlio.ncxt season. piCBent. such -a smiling

and comfortable appearance
'as it was wont to ex

hihti Tho ilam»20 duno to.'tba crops', 'Incrn*

Mddookj, «lc
, I icjorVn for

,

tlio .report of the
huods in the country

dis'ricts../-
?_ ,

.-,
,

:
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.
PAST I. V

The earliest great floods in tbe Hunter of wbioh we
have reoeived ODy authentio aoooants seem to have been
those whioh oocnrred between the years 1818 and 1820,
the highest being that of 1820, a short aooount of whiob
is given in the Maitland Mercury of 3rd September, 1857,
from whioh I extract the following desoription, said to
bave been given by an eye witness :-" A large portion
of the present site of EaBt Maitland, then a bush, as well
as the country around, was flooded. A small rise at the
baok of Ogg's was dry, and a small pieos of the present
Melbourne-street, near the Banter River Hotel, was also
just dry; but, with these exceptions, all the lower parts
occupied by tbe present town were flooded."

'

"In West Maitland the only houses then existing were
a but nearly opposite tho present site of the Waterloo
Hotel ;" another but, " nearly on the site of Messrs
Dickson & Oo.'s present stores, and a hut built in the

rear of the present Angel Inn. The flood was up to the
wall plates of the first but, touching the shingles ; up to
the window-sill of the seoond, and was in the third ; but
the top of Bourke land, and the high ground extending
back from the river near the Fitz Roy Hotel towards St.

Marj's Church, were dry," althongb Mr, Eokford (the
gentleman from whom tbe information is derived) does
not speak positively as to how broad or long tile dry land
was.

Tbe next bigheBt flood after this was that of 1832,
whiob Mr. Eckford thinks attained a height of within 8
feet of that of 1820.

The article then goes on to say, *' that if,
as we be-

lieve, the present flood (ii., the great flood of August,
1857}

was, at West Maitland, 29 feet above high water
mark, the Jane flood (of 1857) wag over 26 feet, the 1840
flood was about 26 feet, the flood of 1832 was 29 feet,

that of 1826 was less than 29 feet, and the flood of 1820
was 37 feet '* The respective heights of the above-named
floods

may be thus reoapitnlatsd, viz. ;

At Maitland
* 1857-Flood ofAugust . 29 ft. above high water.

" Do. of July 20 ft. 8 In. to 27 It,
" "

" Do. of June. 26 " "

1840-Do. . 20
" "

1832-Do. .about 20
" "

1820-Do. "less than 29
" "

1820-Do. .nearly 87 " "

At Morpeth-
*

1867-Flood of June. 10ft above high water.
" Do. of August. 14 9 " "

1840-Do. 8 ft.
" "

1882-Do. Not given.

Prooeeding witb the extraot, we fiad it stated, "Every
old resident we have oonversed with is quite positive that

more water oame down in eaoh of the 1857 floods than
during any former flood within their remembrance ; and
they aooount for the lesser height of the river by the
great extent of land now oleared as oomptred with the
then densely wooded oountry, and by the river also being

noir more olear of obstruotions in the way of snags, &o."
This explanation of the probable oause of tbe river not
attaining tbe same height now as formerly is perfeotly
reasonable, and may, -no doubt, be received aa oorreot.
When the river now overflows ita banks, it has an open
valley to spread over; formerly, the dense growth of trees

and underwood, bound together and intertwined in an
almost impenetrable mass oy the vines, offered a barrier

to the waters on either side; so that'tbe discharging sec-

tion of the river being striotly oonfined to tbo channel
proper, the waters were pent ap until they attained suoh
a height as was sufficient to restore the equilibrium, And
in point of foot, supposing the river to attain a height of
8 feet at Maitland above the flood of 1857, as the flood of

1820 is said to hare done, and assuming that it rose to 5
feet above that of 1857 at Morpeth, wbioh would be afair
allowance, taking into acoonnt the extont of the level

oonntry, I find that, with the inoreased area, hydraulio

oonntry, I find that, with the inoreased area, hydraulio

mean depth, and slope of snrface thus allowed, therjatural

obannel would be almost sufficient to oarry off all the

waters of a flood like that of 1857, as, fast as they oame

down to Maitland. The calculations give
four.fifths ; the

remaining one fifth would probably bave drained baok
into the swamps of Bolwarra and Dagworth, as at
Dreaent.

There is, of ooaree, some diffioulty, in the absènoe of

I

aotual measurements, oirefully recorded, lo determining
the preoise heights of former floods ; but Mr. Eck ford's

remioisoenoes of the flood of 18*0 may probably be relied

upon ; and, as referring to the highest knonn flood eince

toe settlement of the oolony, are very important-beoanse,
if it

oan be shewn, as has been asserted, that in the flood

of 1857 more water carne down in a given time when the
'flood was at its height than was the ease in 1820, we bare
the experience of forty-seven years instead of ten to guide
ns in our computations, It is A consideration of very
.considerable importance in dealing with'a subjeot of this

kind, or when designing works on large rivers, to know

what height has the highest known flood attained to-a

question whioh we very often find it difficult to get satis-

factorily aisVered.

Wo are in possession of very
full information as to the

height, duration, rate of rise and of fill of the morè~re

cent floods of 185?, 1861, 1864, and 1867 ; the last of

whiob is generally admitted to have been amongst the

highest since that of 1820. And it will be important,
when we come to oonsider irbat would be the effeot if the'

river were again rigidly oonfioed within its banka by
partial embankments, or by " leiées," as they are teob

oioaliy termed, to bavo these aaourate measurements as

to floods whioh there is good reason to believe have been
the severest that have ooourred within the last half

oentury.

¿(everting to the aooounts of floods as published in the

Maniana Mercury and other looal papers, w6 find that

the years 18S6 and 1857 were unusually wet, and that in

(he month of June in the latter year the Hunter River
district was visited by the heaviest flood whioh had been

seen since 1832. The rain oommenoed to fall heavily on

Tuesday afternoon, June 17th, and oontinued falling dur-

ing Wednesday. The water rose witb unusual rapidity

at West Maitland, "commencing at lor 2 feet above

high water mark, at 5 o'olook on Wednesday morning,
the 18tb Jane,-it reiobed 26 feet before 5 o'olook on

Thursday morning, that is in little more than twenty
four.hours.'' The ourront is deaoribed "

as vastl/more
rapid' and more sustained than in any previous flood,

bringipg down a considerable quantity of large timber,

muob oxoeediog the ordinary »mount of flood timber."

After*ooedlng a few inches at West Maitland on Thurs-

day and on Friday in the forenoon, it oommenoed to rise

again on-Friday afternoon, continuing until past mid-

night, when it attained to one inoh higher than on

Thursday.1
A

By daybreak on Saturday it bad again fallen from 1 to

2
i nobes'', by Sunday morning it had fallen 2 or 3 feet;

from whioh time it oontinued steadily falling till,
on

Monday evening, the waters had reoeded about 8 feet

It
may be as well to reoapitnlato here the substance of

the information as above given in oanneotioa with the

rise end fall of the flood of Jane, 1807, t at West Mait-

land i

On Wednesday, 17th June, at 6 a,m,, flood level
I

\ above h.w., 2'.J
\

On Thursday, 18th Jane, at 8 «im., level abovo
h.w., 26'.

Friday, 19th June, say 26'.

Do, midnight, say
26' 1'.

Saturday, b a.m.,
26' 10'.

Do , 6 p.m., say
26'.

Sunday, 6 a.m.,
23' lo 24'.

\
' -



Sunday, 6 a.m., lo \
Monday, 22nd, evening, 18'.§ ' -

f

The Hunter, the Paterson, and the Williams were all

in flood about the same time, and tbe water attained its

greatest height at Morpeth, namely, about 10 feet above

high watermark, before 8 o'olook on Thursday afternoon.

The crest of the flood wave wonld thus seem to have

taken from twelve to fifteen hoare to travel from Mait-

land to Morpeth, being at the rate of about one^nnd a

quarter mile per boar. /

At Morpeth, the water rose rapidly till 6 p.m. ou

Wednesday, 17th June. From 6 p.m. to 10 p.m.
it rose

6 inches. From 10 p.m.
to 4*30 a.m. on Thursday it rose

3 feet From 4-30 a.m. te 6 a m it rose 8 inohee, and

continued rising throughout the day. At 8 pm. oom'

roenoed to reoede, at 10 p ni. had lowered 2 inohes | on

Friday, at 10 a m. had fallen 9 inohes, at 3 p.m., 11 or

12 inohes.

It was notioed that the more rapid rise took plaoe

between 2 a.m. and 4 a.m. on Thursday, wbioh waeabont

the time, or shortly after, thu't the water bad attained

the greatest elevation at Maitland.

This rapid rise, must, I think, be solely attributable to

tho flood water ; the baoking up of the tide oould have

had very
little (if any) influenoe on

it,
as the tides were

* Tho oorrcot heights, as given by subséquent measurements,

It. In.

At Bolwarra. 32 a

At the Bridge. 80 0

At High-street. 27 3

Mean height, say. 39 10

t Full Moon, 8th June, S'27 a.m.

j Hoon, last quarter, isth June, 7'H morning,
I

5 Nsw Moon, 22nd, 8 8 morning,

V - ...

£

at this time at tbe neaps, and it wonld have been low
water at Morpeth about 2 a.m., and high water about
8 a.m.

By Monday afternoon the waters had receded at Mor-
peth to within about 2 feet of high water mark, spring
tides. ..

It may be noted then that on

Wednesday the 17th, the river was rising rapidly at

Morpeth till 6 pm.
6 p m. to 10 p.m., it had risen 6 inches.

From IO p.m. to

Thursday ... 4 a.m., 3 feet. 4 a m. to 6 a.m., 8
¡nobes; at 8p m., was 10 feet above

high water ; commencing to recede.

10 p m., had fallen 2 inohes.

Friday .,,,. 10a.m., 9' 3' above high water.

,,

"

3 p.m., 9' 1' above high water.
Monday, 22nd 2' above high water. ?

Raymond Terraoe was flooded, and the water rose to

the floor of Mr. Portns' mill.

At Singleton, on Wednesday the 17th, it was raining
heavily ; on Thursday, the weather is reported as being
fino.bnt the river

wa? rising rapidly-on Thursday even-
ing it had risen

very high. Detailed measurements of

the height of the flood at Singleton and the other towns
on the Upper Hunter are not given.

On Thursday, the Wollombi brook was running fear-

fully high.

The foregoing dateB and heights wonld afford the means
of calonlatmg approximately the amount of the water
brought by the river down to West Maitland, as well as

the amount discharged past Morpeth, the difference

between the former and the latter being the quantity
spilled over the banks between these places, and whiob
went to inundate the ailjoming low-lying lands; but I1

went to inundate the ailjoming low-lying lands; but I1
have not made these oalonlations, it being unnecessary to
do so, as the subsequent flood of August, 1857, and the
last floodof Jone, 18G7, were higher, and we have more
detailed information aB regards their levels, velocity, and
the quantity of water discharged.

At the time of whiob I
am writing, but few attempts

had been mide to proteot the town of Maitland from the
effeot s of ihods, and.what had been done seems to bave
had but little effeot, so that when the waters rose to
about 20 feet, they commenoed flowing in

many plaoeB
over the banks; and as the ground generally falls as it

recedes from the river, the flood soon commenoed to inun-
date the swamps and low ground at the back. The
Ujorse.-shoe.Beud, it is said, was the first point submerged ;

next, the river overflowed the bank at High-street nearly,
opposite the Queen's Arms; and as it oontinued to rise,
it found other outlets into the low land about the Raoe .

course, and up the valley of Wallis' Creek.

By this flood a oonsiderable part of West Maitland was

laid under water, and nearly one half of the houses were

more or less submerged, some having the water np to the

eaves. 1 he dam at Hall's Creek burst, allowing a large

body of water to flow up that creek and flood the biok
land. By the waters flowing up Wallis' Creek " the

whole of the flat lands on Louth Park, Dagworth, Hungar
foid Swamps, and for miles further up, were submerged ;

and só rapid was
trie inundation, that a great many per-

sons were surrounded by water and out off from all hope
ofesoape."

At Bolwarra immense loss was sustained. The rapid

Inundation completely ooveied hundreds of sores, and
while some families who weroon the alert esoaped,others

were surrounded by the flood before they could do so, and

were lost.

At East Maitland the damage done was comparatively

slight; but*from East Maitland to Morpeth the road is

said to bave been bordered on the left hy BO almost un-

broken sheet of water, while at Morpethfthe damage done
was said to have amounted to £15,000.

Suoh is a short acoountof the first, or June flood of the

year 1857, taken from tbe files of the Maitland Mercury,
ia whioh paper nearly every fact of interest or importance
oonneoted with the floods of the Hunter seems to have
been cirofully collected, and dearly and ably set forth.

The first rapid rise in the Hunter, was clearly due to
the flooding of the Wollombi and its other lower tribu-

taries; for we find it bank high at WeBt Maitland on

Thursday morning, at whioh time it bad only commenced
rising rapidly at Singleton ; but the eeoond rise at Mait-

land at midnight on Friday was probably due to the

arrival of the orest of the flood wave whioh had culmi-

nated at Singleton on Thursday evening, and whioh bad

thus travelled down the river at the rate ofabont 13 mile

per hour.

The next flood in the Hunter was that of July, 1857."
It oommenoed raining on Snnday evening the 26lh,

continued raining all that night, the following day, and
all Tuesday, and in the early part of Tuesday night esme

down in furious driving showers.

At 8 a.m. on Tuesday, tbe 28th, the river stood at

about 1 foot above high water markt

By noon it had risen to 3 feet.

5 p m., IO feet, being at the rate of 17 inohes per hour.

¿9 p.m., from 17,to l8 feet, or 22 inohes per honr.

11 p m., to 19 feet, rising at the rate of 6 inohes per

nour §

Wednesday, July 29th, at 4 a m. had risen to 23 feet.

7 a.m., 24 feet 6 inches.

Noon, 26 feet.

Thursday, Jnly 30th, still rising.

Friday, July 31st, height 26 feet 8J inohes to 27 feet,

at which level the water continued from 9 a.m. to 12
o'olook. By 2 p.m. on Friday, the water had fallen i of



o'olook. By 2 p.m. on Friday, the water had fallen i of

an inob, by 6 p.m. 2 inohes, by 9 a,m. on Saturday, 3

inohes. Daring Saturday night the waters continued

falling fast. From Sunday to Monday morning, the fall

was inoonsiderable, and at noon of the latter day the

river was almost at a standstill, there being scarcely any
ourrent.

It waa remarked that while this flood was at its highest,

the rate of onrrent was about 5 miles per hour at Mait-

land, «bioh is a olose approximation to the oaloulated

velooity as given by Dnbuat's and the other formu're

At Morpeth, at 12 30 on Wednesday, the 29tbJoly,
the river etood about 6 feet 6 ¡nobes above high water.

On Wednesday evening it had risen to 8 feet above high
water. On Ibarsday evening It attained its highest

level, namely, 10 feet 7 inohes above high water. For a

short time, about two o'olook on Tuesday, the ourrent at

Morpeth was running (if anything) up stream, oaused

by the flood in the Paterson ; but about 4 p.m. the

greater body of water rushing down the Hunter bore tho

smaller stream before it, and re-established the down ward

onrrent. i

It will be observed here that this flood attained its

greatest height at Morpeth earlier than it did at West
Maitland. This is, I think, to be attributed to the baok

ing np of the Hunter by the Paterson in the early part

of the flood,

In this, as in the former flood, I am unable to observe

that tbe tides had any iofluenoe on the rise of the water

or the time ot the greatest height of the flood at Mor*

peth, as it would hare been low water of neap tides about

11.30 p.m., on Thursday («boot the time that it is said

the flood attained its greatest height), so that the flood

was falling while the tide was rising.

1 have been careful to see if there be any connection

botween the state of the tides and of the flood at Mor-
peth, but without being able to discover the slightest.

At Singleton, on Tuesday, the river commenced rising;

on Wednesday it oontinued to do so with great rapidity ;

on Thursday, the 80th, at 8 a m.,
it was at ita highest,

being 4 feet above last flood, and 5 feet below that of

1832. At 8 p m. of the same day the river had fallen 4

feet, or at the rate of 4 inohes per hour.

The orest of the flood-nave leaving Singleton at 8 a.m.

on Thursday, arrived at Maitland on Friday between 9

am. and 12 am,, shewing its rate of descent to be

nearly 2 miles p"er hour.
'

On the oooasion of this flood, the watera broke at West

Maitland over all the points of overflow of the former

uood>lnnndating the baok country to a greater «extent

thab had then oooorred, the baok water havlng^nohed
to within 1 foot of the height of the river ; and it Is sur-

mised that if the river had con tinned'at its full height

for another day, the baokwater wouldxhave risen to fully

its level. V
-'*?-' N J\

s '' ^

On Wednesday morning the water had oommenoed to

ponr aoross High-street at various points, and continued

running in a strong stream for two days, till,
AB we have

seen, the baok water on Friday evening rose witbin a

foot of the level of the river, wbioh at that time bad re-

ceded 2 or 8 inches. We thus gain some idea of the

enormous oopaoity of the flooded baok oonntry aa a com-

pensating reservoir to the river.

In this flood the watera fell faster than they did in tho

June flood-the river oontinued falling at tbe rate of

about li foot per day; on Wednesday having fallen to

16 feet, on Friday, August 7th, to 19 feet, from the

highest point attained, being then about 8 feet above

high water mark, The baok water was then fast reoeding,

being rapidly drsined off by Wallis' Creek.

We now ooma to the August floods of the same year

(1857), the highett by wbioh the oountry had been
visited ainoe 1820, and whioh oaused such wide-spread

desolation over the Lower Hunter.

The rain oommenoed falling on Wednesday evening,

The rain oommenoed falling on Wednesday evening,

the 19th August," on a oountry thoroughly saturated b)

the two preoedlng floods, whioh had filled
every water-

hole and swamp, and spread over every plain. Thus, all

the natural reservoirs being already filled to overflowing,

It is not to be wondered at, when the unusually heavy

rainfall is oonsidered, that this flood should baveoome

down witb unprecedented rapidity, and have attained to

the, extraordinary height it did. The flood diagram

attached to thla report shows that the total quantity of

water whioh pissed down tbe river, from the commence-

ment to the termination of tho flood, amounted to over

88,000 millions of cubio fee*, a quantity whiob would

* Kew Moon, 21 July, 4 27 am.

t Maitland Mercury, 80 July, 1887.

X Broke over the low land at Horse-shoe Bend. ,

I Hoon, first quarter, 29 July.
I

ii

Kew Moon, 29 August, a so p.m.

ÜH¡? JL U

,y.
6 "JA" o* rainfall

over the entirevalley of the Hunter. The total rainfall for the monthsAngnst and September was 6 1 ¡nobes.
It oommenoed raining, as I have said, on Wednesday

evening, and continued throughout Thursday and Thors
day night, raining heavily, and blowing a gale of wind
from the south-east ; but it was not till about sundown of
the latter day that the river commenoed to rise in West
Maitland, and a gentle ourrent was peroeptible.

On Friday, the 21st, at daylight, the river was seen to
be rising, but was not yet very high. At 7-30 a more
rapid rise took plaoe, the water being then 11 feet above
high water.

Continuing to rise rapidly, it bad reaohed, by 11 a.m.,
19 feet above high water; by 12 30 it had risen to 22
feet j and by 2 30 p.m ,

it was about 25 feet. So rapid
a rate of rise had never before been observed at Meit«
land.

Early on Friday, the 21st, the river had commenoed
flowing through Hall's Creek, on to the low lands on the
south and west of the town, whiob were already partly
submerged by the heavy rain. At about 5 p.m. on Fri
day the water was running- in a strong stream aero»
High-street, opposite the Queen's Arms Hotel, the water
being then 36 feet above high water mark ; but the our-

rent in the river at this time was not so rapid as it had
been during the« June flood. By 7 pm. the water was

pouring into High-street, near the Wesleyan Chapel;
by 8 p.m.,

still raining, though not so frequently, the
water had nearly crossed the road ; at 10 p.m.,

it had
risen to the level of the July flood, namely, about 27 feet
above high water, and was still rising. On Saturday
morning, at 9 o'olook, it had reaohed to 1 foot above the
level of the July flood, or 28 feet above high water, with

,a very rapid ourrent in the river. A panse then coonrred,
and no perceptible rise took place for several hours, till

about 5 p.m. on Saturday it oommenoed rising
very

slowly, andoontinued rising until Sunday evening about
sundown, when it attained its greatest height, namely,,
29 feet above high water. Shortly after, or about 7
p m. on Sunday, a slight deorease wes peroeptible ; and
by midnight it was obvious that the overflow bad dimi-
nished. On Monday morning it had fallen 4 inohes, and
oontinued to fall steadily dnring that day and the next ;

and by Wednesday, the 2nd Beplember, it had fallen 194
feet from its highest point.

lu this, as in the former floods, it was observed that,
with a rise of about 20 feet, the water oommenoed to-,

overflow at one or two points at the Horse-shoe Band ;
at*

24 or 25 feet, it commenced to overflow at High-street
first below the Rose Inn, then near Busaell'e; at 26 to 27
feet, it commenced to overflow the dams or levöas at the
Falls, and the line of the bank the Free



or

Falls, and the line of the bank along the Free Ohuroh
street, and at the foot of Hunter-street.

The points within the town of West Maitland where
the overflow from the river was heaviest («nffioiently

strong to sweep away homes) was at the Falls, at Bus
seh's, at the Rose Inn, and at Wallis' Creek, where the

ourrent of the backwater overflowed and swept in a strong
stream towards East Maitland,

About one quarter of the town remained above water,

namely, from a little above the Buck's Head Inn on the

one side to the Northumberland Hotel on the other, and
from the high hank of the river to the flat on whioh St.

Marys .Church and Mr. Baldwin's house stands. A few
other patches were also dry. But the remainder of the
town was under water to a greater or less depth.

The information thus oolleoted of the Augnst flood

may be condensed as follows :

Wednesdsy evening (Augnst 19th)-commenced raining.

Thursday, at sundown (Auguit 20th*) no sigcB of rise.

,,
gentle curront peroeptible in river.

Friday, daylight-river rising.

" 7-30 a.m.-height, 11 foot; rising rapidly,

i, 11 a.m.- " 19 feet, or at a rate of r¡Be

of 2 feet 3 inohes perhonr.

" 12*30-height, 22 feet; rate, l8 inches per?
hour.

" 2 30 p m.-25 feet ¡ rate, 18 inohes per hour.

,, & p.m.- 26 ,, " 5 inohes per hour.

" 6 p m.-20 feet 3 inohes.

,,
7 pm.-26 " 9 inohes.

"
10 p.m.-27 feet.

Saturday, 9 a.m.-28 feet.

"
forenoon, water stationary.

,,
fi p.m.-recommenced rising.

Sunday, at sundown, reached 29 feet.

The points where the water broke over the banks of

the river, as well as the portion of West Maitland inun-
dated by this and the other floods, as far they oan be
ascertained from tbe accounts given in the Mercury

newspaper,
will be shown on the aocompanyiogj^lan of

the town.
At Morpeth, between 6-30 s.m. on Friday, and 3 p.m.

of the same day, the river roio 6 feet, being then about
7 feet 5 ¡nobes above high water, and rising at the rate
of about 8 inohes per boar ; the ourrent was not very
strong, in consequenoe, as wss supposed, of the waters

of the Paterson as well as of the Williams being both .

level with those of tho Hunter. About 9 p.m. on

Friday the river had risen to 10 feet 7 inohes (the level

of the last flood) ; it continued to rise rapidly during the

night, and by Saturday morning the whole country on the

opposite side to Morpeth was like one inland BBB.

The Paterson had oome down bank high on Friday
morning before the Hunter, and broke over Pheonix Park
and Dunmore.

On Sunday at 11 p.m. the river was at its height, being
3 feet 8 inohes above the last flood, and 14 feet 9 Inohes

above high water.

At twelve o'clook on Sunday night it aommenced to
fall slightly-by 8 a.m. on Monday it had gone down 24
inohes, by noon only 94 inohes.

The flood, as we have seen, attained its greatest height
at West Maitland at sandown on Sunday, and at Morpeth
reached its greatest elevation at 11 p.m.-showing that
the orest of the flood wave took 6 or 7 honrs to travel

from the former to the latter.

It was new moon on Tbnreday, August 20th, at 2h.

29m, 49s. am, so that it wonld Eave been high
water at Newoastle about 8*45 a m., and at Morpeth
about 3 honrs later, that is, about 11*45 a.m. ; and on

examining tho state of the tides and of the river on the
following day (on Monday at noon), when the water was

still 13 feet 114 inohes above its ordinary high water

level, I am unable to peraeive that there WSB any altera-

am WSB any
tion of level whioh could iodioato that the flood was at
all affeoted by the tides; and we also find that lower down
the river, at Raymond Terrace, Hexham, and almost as

far as Newotstle even, the tidal action seemB'to be neu-

tralised hy that of the flood.

r-Reospitnlation of rise and fall at Morpeth :

Friday, Aug. 21-From 6-30 a.m. to 3 p.m, river rose 6

\ feet = 7' 6" above high water.

Rate, 8 inohoB per hour. 9 p.m., 10' 7" above h. w.

Saturday.Rising slowly. r

Sunday .11 p.m., 14' 6" above high water. 12
o'clook ,comme&oedfa!lingslightly

Monday.8 am. 14'f4" Noon, 14'«4".

At Raymond Terraae this flood rose with unusual

rapidity, and attained a height of abont 5 feet above that

of the last flood, or 7*82 feet above high water.

Traoing this flood downwards from the head waters of

the Hunter, we find that at Muiolebrook the water

reaohed its greatest height on Friday night at 10 o'olook.

At Singleton, Thursday, August 20th, there wss no ap-

pearance of rise in the river. On Friday, August 21,

tbe river had risen dnring the sight with unprecedented

rapidity, about 3 feet per hoar. On Saturday it was
still

rising rapidly, the water breaking over the banka above

the town. On Sunday morning, st four o'clook, it at-

tained its greatest height (40 feet above sommer level),

and oommenoed to fall. On Monday, at noon, the river

was falling.
, " ,

It would thus seem that the orest of the flood or wave

was, at
Musolobrook-on Friday, at 10 a.m.

At Singleton (about 85 miles)-on Sunday, at 4 a m.,

having come down at the rate of abont 2 miles per hoar ;

the fall being say 8-8 feet per mile.

At Weat Maitland (-19 miles)-on Sunday, at 5 p m.,

about 3-8 miles per hour ;
fall being at the rate of 2 088

feet per mile.
..

Morpeth (17 miles)-on Sunday, at 11 p m., 2 8 miles

per hour ;
fall, at rate of, soy

1 foot per mile.

Suoh aro the salient features of the great flood ot

Angnst, 1857, whioh I have dwelt on at some length, as

it and the flood of 18C7 form the ground on whioh I base

my calculations as to the quantity of water to be dealt

with in any icheme whiob may be proposed for abating

tho injuries done by theso floods.

Bj theso floodB it was estimated that 35,000 sores of

landVere inundated, four hundred families reduced to

destitution, end Injury to the amount of £160,000 in-

flicted on the distriot, from loss of crops and stook and

damage of various kinds.f TheBe lastnsmod injuries

and losses Wore not caused, however, by the fliods alone,

for It is pretty generally admitted that during wet sea

sons/wen when there has been no flood of importance,

that the rain falling on tho Burfaoe, added to the drainage

trom the adjoining ridgeB, is miffioient to lay under water

a considerable extent of the riobest ond beat land in tbe

neighbourhood of the Maitlands ; the land ia the imme-

diate neighbourhood of the rivor having been raises

by the alluvial deposits of a«cs to a higher level than

ihit of the baok lands, a feature of all larßO r vers, iC

follows that the drainage into the river from the baeic

lands 1B rarely perfcot in its natnral or unimproved state.

From 1857, to Febsasry, 1861, there were ooossionsi

freshes in the Hunter, but nothing of mffloiut Impcr

tanoe to warrant further notioe; but on the latter dato

the Hunter was visited by another high fresh.

On Wednesday!; and Thunday, the Oth and 7tb»r

February, it
oame on to rain very heavily, and early on

Friday night, February tbe B.b. the river oommenoed to

rise ; on Saturday morning, the 9th, at 6 o'olook, It had

'

. New moon, 2 80 a m ,
smth.

t See debate, Legislative Assembly.

, î Moon In last quarter, Sod Feb., s 4 P m.



risen 8 feet above ordinary-high-water mark ; by 6 p m.

ib had risen to 12 feet. At 6 a.m. on Sunday morning"

it had risen to 15 feet, with a very
rapid onrrent, and by

2 p.m on Sunday it attained its greatest height, heing

then about 16 feet ebove~hlgh-water. The water com-

menced to reoede about 4 p.m. and by Sunday it had gone

down about 4 inohes. r»
, ,

,

At 6 a.m. on Monday the water had receded 3 feet, or

to 13 feet above high water, and on Monday evening it

had gone down to 11 feet above high water.
|

Little or no damage was done to the town by this flood,

but a considerable extent of thelow-lyiog land back rrom

the river was inundated by the water, which for some two

or three days oontinued flowing up
Wallia' Creek.

We thus observe that a flood 16 feet in height, while

it does no injury to the town, is oapable of doing consi-

derable damage to the crops on the low lands, in oonso

quenoe of the absenoe of any proper system of drainage.

Early in the following month of March, there was an

other fresh in the Hunter, whioh rose to 15 feet 6 inches

above high water. Commencing to rise on Friday at sun-

down, it attained Its greatest height on Ssunday the 3rd,

about mid-day, t and commenoad falling slowly about an

hour or two after ; it had gone down 6 inches by sundown,

and 2 teet 6 inohes by Monday morning. Buta second

rise took place during the day, and by sundown the river

»gain stood at its highest point-löfeet 6 ¡nobes.

\ This s'aoond rise was attributed to the aruval of tbe

flood wave of the Goulburn River-tbe largest tributary

of the Upper Hunter.

The effects of this flood were similar to the last. The

town sustained no damage, but the flat oountry towards

the bead of Wallis' Oreek waa again laid under water.

About the latter end of April-barely two months after

the last dosoribed fresh-the Hunter was visited by an

other flood.

There had boen a good deal of rain for the preceding

ten or twelve days ; huton Saturday and Sunday, the 27th

and 28th April,} it oame down with great violenoe, still

further flooding the low landa about West Maitland and

Hexham, from whiob the water left by the flood of Marob

had not drained off.
'

On Sunday evening, the 28th, the river showed symp-

toms of a rise. After midnight it commenced rising

rapidly ; and by 8 o'olook on Monday morning the 29tb,

it bad risen from 13 to 14 feet above high water. By

noon on Monday the river had i ¡Ben to 16 feet, and at

»boot 8 p.m.
it had risen to 19 feet, when it beoame

stationary. It then commenced falling slowly, and by 7

a m. on Tuesday, the 80th, it had gone down nearly 2

feet. But about 9 a.m. it oommenoed to rise, and at 2

p.m. had again risen to 19 feet, and oontinued rising

slowly, with a rapid current carrying down much heavy

"timber, till about 3 s.m on Wi dnesday, when it attained

its greatest height, of 21 feet above high water. At this

level the water remained stationär; all day, and pntil

about 7*30 p.m. (164 hours), at whioh time it re-com-

menced falling, and at 815 p.m. had gone down 1 inch.

On Wednesday night it fell 1 foot. By noon on Thurs-

day it had fallen 2 feet; by sandown, 3 feet; and by day-

light on Friday morning, nearly 6feet ; at 1
p.m., 7 feet;

at sundown, 8 feet. Tbe river being then oonfined within

iti proper banka, no fnrther record of the rate of fall

seems to have been kept.

It was, observed of this flood, that, although on all

former oocasions a rise of 21 feet would have seriously

flooded the flit lends in and near the town on the right

bank of the river ; on this oocasion, in ronaeqaenoeof the

dams whioh had been thrown across the oreeks leadingioto

the baok lands, comparatively little injury was caused by

the river water, exoept by that wbioh flowed np
Wallis'

the river water, exoept by that wbioh flowed np
Wallis'

Creek, and thenoe out over the low lands at ita bead.

On tbe left bank of the river it
was different, the low

lands about Bolwarra being all overflowed.

We thus find that, at this time, a rise of 21 feet fn the

river, although still inundating all the low-lying lands,

bad ceased to cause any injury to the town, in oonse

qnenoe of the measures wbioh had been taken by tbe in-

habitants to embank it out.

Some notioe was taken of the time whioh the flood

waters took in travelling from Singleton to West Mait-

land, on this occasion, and it was estimated that the rate

of speed was from three to five miles per hour.

the first rise during this flood at Singleton stopped at

10 feet on Monday morning; but as the first rise at West

Maitland oulminated at 8 am. at 19 feet, it mast have

been oansed mainly by the waters of the Black Gieek,

Anvil Oreek, and other oreek« joining the Hunter below

Singleton. >

'

\
The seoond rise at Singleton oommenced on Monday

afternoon, and oontinued amil Tuesday morning, the

30th. At 8 a.m ,

it was eighteen feet above tbe nsual

height, and by 1 p.m.' on'the same day'attained its

grea°est height. ;

; i he Booond riie^at Singleton is attributed to the ar-

rival of the fliod wafers'of the Goulburn, whiob, passing

on, nlso o»used the 'second rise at WeBt Maitland. The
aeoond rise, as we have seen, oommenced at^Slrrgletor/at

abont 5 o'olook on Monday afternoon, and at Maitland at

about 8 a.m on Tuesday, or about 15 hours later ¡ and at-

tained its greatest height at Singleton at 1
p.m. on Tues-

day, and at West Maitland abont 8 a.m. on Wednesday
about fourteen boors later; whiob, the distanoe being,as

I bave said, about 49 miles, gives a velooity of about three

and a half miles per hour.
It will be observed that, in this flood, as well as ia each

of those of 1857, there was a aeoond rise in the river after

it had attained its first elevation and had oommenoed
fulling, and during this last-described flood, it reaohed a

greater height by 2 feet during the second rise than it did

during the first.

The next flood that oocnrred during 1861 was that of

July.

It oommenoed raining over the valley of the Hunter on

Tuesday, July 23rd,§ and continued almost without in-

termission for the remainder of the week.

The immediate conséquences of the local rain wat, the

accumulation of sheets of water in all the hollows abont

the town, bnt the river itself did not shew any ajmptoms

y
of a rise lill Wednesday night.

» At 7 a.m. on Thursday, it had attained a height of 7 or
'

8 feet above its ordinary high water leve1; at about Sp m.

it bad risen to lo or 11 feet, and carlyon Thursday nisjht

it bad risen to 14 feet above high water. During the

night it oontinued to rise rapidly-3 to 6 inohes per hour,
and at IO a.m on Friday it attaiaed a height of 22 feet.

Continuing to rise Blowly, at midnight on Friday it

commenced flowing over the river bank at High-street,

near Messrs. Hall and Co.'« atores; and by 5 a.m. on

Saturday it had reaohed to 24 feet above high water, and
continuing to rise more slowly, it reaohed its msximam
tit about 3 p.m on Saturday, when it stood at 25 feet 4
inohes above high water mark, being nearly at the same
level as the June flood of 1857.

Shortly jfter S o'olook on Saturday it oommenoed to
; Ml slowly at first, but then more rspidly. At 3 a.m. on
*>

8und»y it bad reoeded 1 foot 4 inohes; at 9 a m. on San
day it had fallen 2 feet 4 inches from ita highest. At 5

o'clock on Monday afternoon it had gone down 8 feet,

being then abont 17 feet above high water ; and by Wed-
nesday, August Oth, it had reoeded to within 4 or 6 feet

. of its ordinary level.

An unusual feature in thia flood waa tho height
alttined by the river at so early a stage of the rain i aud
that, when it oommenoed falling, it went down almost as



went down almost as

rspiJly aa it rose.

Beighti at West Maitland.
1861-Jaly 84-Wednesday, river stood at h.w.n

" 26-Thursday, 7 a m., say at 7' 6'
\

i» 35~
» 8 p.m., "

10' 6' »

»
26-

" 10 pm., " 14'O'

" 26-Friday, 10 a.m., "
22' O'

" 26- "
midnight,

"
23' O'

(Over bank at High-street.)

" 27-Saturday, 6 a.m., "
24' O'

II 27- "
3 p m., "

25' 4'

" 28-Sunday, 8 a.m, "
24' 0*

" 28- ,, 9 a.m., "
28' 0*

" 29-Monday, 6 p.m., "
17' O'

Aug. 7-Wednesday, 4 to 5feetftbove b.w.U

,<, Height» at Singleton.
'

i Joly 25-Thursday, 4 a.m , river oommenced to rise.

25-
" Evening, had risen 12 feet; riling

\ at the rate of 1 foot per hour.

26-Friday, 9 a.m., l8' O' \
26-

" noon, 22' O'

27-Saturday, 8 a,m ,
26' O'

27- " 10 am., 24' O'

28-Sunday, 9'30 a.m., 14' 0* ,
,

29-Monday, 7 p m ,
4' 0*

ti«, ,,.,

Mutelebrook,
I July 26-Friday, forenoon, river at its greatest height.

"6-
" noon, bad oommenoed falling.

\ W-SatariUy, 10 a.m., fallen 12 feet.

Ti«» ",,
Morpeth \

3 I. ?rid*y morning, river over Queen's WharrV
27-Saturday, midnight, 9' O' above h.w.

88-Bunday, subsiding rapidly.

29-Monday, noon, 3 feet above ordinary b.w.
springs.

This flaod, whiob rose with unusual rapidity, subsided

tÄ."fi ^'"ty' T.h'9 P9rhnPs '« in ««». measure

»ner mturday morning, as well as to tho oiroumstanoeof

\

ill Pí.teraoD °nd Williams being but slightly flooded,
Una allowing the waters of the Hunter to drain off more
«|i illy than they would have done had they been pent np
»y the b»ok water of those rivers,

a8 ooeurred in Borne of
wo lormer flooJs.

..^""»pid subsidence of the water prevented muoh
"jury being done to the oropa ¡ "

even the young wheat
wi in

many cases saved.» This faot should be borne in
wad when we are considering the question of drainage.

.if
?
2î.wM00."'10th' °8»m.

* iSJ Moon, 2sth,8'28am.
i ¿Hi' »oon, 22nd, 8'10 a.m.

i «tw Moon, oth, iocs p,m

^The waters of the Hnnter had not reamed to their

ordinary level after the flood of July,
_

when tbey again

commenced to rise. On Tnesday morning, August 6tb.»

it commenced raining slightly* g^daaly increasing to a

steady continuous
rtin

on Tuesday night, Wednesday

and Wednesday night, ond the following day and nicht.

Weit Maitland.
. .

August 7-Wednesday, noon, the river oommenoed rising

slowly, being »hen 4' or 5

above its ordinary level.

7_ " ,
at sundown,

it had risen to»'6"

8-Thursdey, morning, within 3' or 4 of the
"

level of last flood, and rising

5' or 6' per hour.

8-
'

1 p.m., flowing over
High-street

"

8- "
at nightfall, rising very

slowly

8- "
at nightfall, rising very

, almost imperceptibly.»

\
.

ft-
.,

midnight, 25' 6' above ordinary

,

level.

9-Friday,
""

6 a.m , oommenoed to fall at rote
"

of 4
'

por hour.

9_ 8 p m., the water stood at 25' 2*
"

IO-Saturday, morning, about 25'

. 11-Sunday. River falling Bteadily and uni-

formly.

" 12-Mondoy, evening, about 13 feet above b.w.

\v Sinyliton, .

August 7-Wednesday, 5-43 p m., river had naen 3 feet

?: 8-Thursday, 9 16am, rising 1'
per hour, WSB

' * "

-Sfiben 20' above ordinary level.

" 8- "
ll»38.am" 21'.

8- "
5-52 pim prising 3* per hour.

"
9-Friday, 10 14 a.m.r'24'9".\

9- "
4-55 p.m., oommenoed falling,

having reached 25' above

ordinary
level. 1

,,9- "
5-47 p m., 24'8'.

t(

Mutcltbrook.
'\

August 7-Wednesday, 5-41 p.m., riv?r risen S' or
4'.

" 8-Thursday, 6-52 p m., at standstill t

" 9-Friday, 10-14 a.m ,
falling.

(

Morpeth

August 9-Friday, 2 a.m . river had risen to li' 2 above

b.w , and then oommenoed falling.

" 9-Friday, snndown, 10' 10' above b.w.

,

'

Raymond Terrace r »

August 9-Friday, 2 am,, river attained its greatest
'

height, "being 8 feet below flood of
'

August, 1857-6' 7* above b.w

By Ibis, as by the preoeding floods, the whole of the

low land on both banks of the river were laid under

water. Louth Park and Dagworth are desoribed as sea»,

and Phoeaix Park, Bolwarra, and Dunmore as being one

sheet of water. Considerable damage was done to the

standing crops ; and the town also suffered somewhat,

the water rising to the eaves of many of the houses in

Jobn. street.

A considerable amount of damage was also caused by
this flood to tbe residents of the Paterson and Williams,

on both of which the alluvial flits were flooded.

The rains on this oooaBÍon seem to have bien princi-

pally confined to the coast line, and not to have extended

very
far or very heavily inland ; hence probably the

reSBon why we find the flood culminating at Maitland

before it reaohed its highest at Singleton.

On this, as on the oooaeions of former fhods, the state

of the tides, whe'ber at flood orebi, springs or neaps,

seems not to have had any influenoe on tbe height, dura-

tion, or rate of rise or fall of the flood-wave at Maitland or

Morpeth. In faot, when it is remembered that at New
OJStfe,

daring heavy floods, the range of tide is only altered

about 1 foot, it is difficult to imagine that it can have any

influenoe on the height of the water at Maitland ; and

although there is
a sensible inoresse in the velooity with

whioh the flood waters rush out through the narrows at

the entrance to Newcastle at the latter part of the ebb,

the tide is not found to affeot very sensibly the level of

the water SB far up as Hexham and Raymond Terraoe ;

between whiob plaoes and the outfall at Newoastle there

are oapadoa) areas for the water to expand over afforded

by the river itself, the low-lying land upon
its margin,

and the wide estuary of Fallerton Cove, all of whioh sot

as compensating or regulating reservoirs, and areoapable

of receiving many hours'disoharge of the river without

sensibly «Seating its level.

It will be observed as an unusual thing, in this flood,

that the highest rise at West Maitland, Morpeth, and

Raymond Terrace was almost coincident-the times being

st Maitland, midnight, on Thursday, Angust 8th ; at
|

Morpeth, 2 a,m ,
on Friday; and, at Raymond Terraoe,



Morpeth, 2 a,m ,
on Friday; and, at Raymond Terraoe,

the same as at Morpeth.
Snob was the last flood of the year 1861 ; and from

that till the*
year 1864, the distriot seems to bave re-

mained undisturbed by flood alarms.

In the early part of the year 1864, the oyale of wet

seasons again aamerQtind, and the week previously hav-

ing been showery, on Wednesday, February 10tb4 adose,
steady) rain oommepoed\to fall, whioh soon^made itself

felt in the river. '.

Towards the olose of that day the Water
had rilen about 1 foot, and continued rising at the rate

of 1 foot per boor during the night.

By 9 a.m. on Thursday, the river had risen 17 feet

above its ordinary level, with a rapid ourrent, bearing on

the surface large quantities of heavy timber, 'the rise

oontinned dnring Thursday at the rate of about 6 inohes

per hoar, causing successive overflows of the lower por-
tions of the banks, and et Wallis' Creek. By Thursday
evening it had broken over the bank at High-street

This overflow relieved the river and cheoked its rapid

rise, but nevertheless the water oontinued steadily,

though now slowly, to rise during Thursday night and
Friday, and by Friday evening it had attained a height
of 28 feet »bove its ordinary level, being then about 1

foot below the fbod of August, 1857, still rising, bat very
slowly, and running rapidly. .

It was remarkable that some houses and some parts of

the town whioh eioiped in the great flood of 1857 were

flooded on this oooasion (though, as has been stated,

the general level was 1 foot lower in this than in the

former), and others whiah on both oaaisions suffered,

were invaded at different periods, as regards the times at

whioh the waters broke over the banks at High-street and

at tho Falls.

The water still continuing slowly to rise, by sundown
on Saturday, the 13th February, the greatest height,

nsmelv 28 feet 4 inohes, was attained, or 8 ¡nobes bejow

the height of the flood of August, 1857.
On Saturday night the river oommenoed to fall, and

oontinned falling through Sunday ; and Sunday night the

river again returned within its banks, and by 8 o'clock on

Monday morning it bad fallen fully 10 feet from tbe

highest level. The fall oontinned to Wednesday, the
17th, when the water had reoeded l8 feet.

Although considerable injury was done in the town by
the water flowing over the riverbank, and the low-lying

lands in the vicinity of the river were submerged to nearly
the same extent as during the great flood of 1857 (in-

deed, In some plsoes of the .Horse-shoe Bend it was said

to have attained a greater height) looking across over

Phoaix Park from Morpeth, it is asserted that the water

was seen, in an unbroken sheet, extending for four'or five

miles | yet the muoh dreaded baok water in rear and to
the south of West Maitland did not rise to within some 4
feet of the level of that flood, inoonsequenoeof the empty
state of the lagoons and áwampB previous to the ooour

renee of this latter flood.

The following will show approximately the time at

which the flood attained themaximam height at the under-
mentioned places i

Wed Maitland.
February 10th.-Wednesday afternoon. River oom-

menoed to rise, being then 1 foot

above high water mart.

11th.-Thursday morning. River 17 feet above
high water ; evening, breaking over

High.street, 22 feet above high
water.

12th.-.Friday evening. 27 feet above high
water.

13lb,-Saturday morning. 27 feet 6 inohes

above high water.
Do., about snndown. 28 feet 4 inches

v
above high water,

\ Do., at night. Commenoed falling gra

v

\ Do., at night. Commenoed falling gra
\ dually.

14th,-Sunday night. Continued falling-the
river being within Its banks.

15th.-Monday, 8 a ni., it had fallen 10 feet, or

l8 feet 4 inohes from bi^h water
mark.

17th:-Wednesday, the river had fallen 17 feet,

being about 11 feet 4 ¡nobes above
,

the ordinary height.

Singleton.

x
10th,-Wednesday, 5'15p.m. River rising 1

\

'

foot per hour.

11th,-Thursday, between 6 a,m, and 2-16"
p.m.

~N
River, whioh bad risen at the rate of

\ S feet per hour, had attained a

,

- -height of 25 feet, and oontinued
rising at tho rate of about 1 foot

per hour. 6-15 p.m., river rising

at rate of 0 ¡nobes per honr.

12ih,-Friday, 7,46J a.m. River within 2 feet
of flood of August, 1867, or 44 foot

above ordinary level.

315 p.m. Risen 6 ¡nobes since morn-
ing, or within 18 Inohes of Angust
flood, 1857-44 feet 6 inohes.

6 47 pm. River just oommenoing to
fail, being within 16 Inohes of Fast

named flood, or 44 feet 8 inohes

above ordinary lovel.

Ifith.-Monday evening. River had fallen 35
feet.

^
_

,

* New Moon, 6th, io Í8 p.m.
t This gave S-8 miles per hour as tho rato of speed of the flood

when between Musolebrook and Singleton.
Î Mew Moon, 8th February,

Mttscltbrook.

12th.-Friday, 3 am. River oommenoed io

fall, being then 1 foot above level ol

flood of 1857.
". ,,

Had oommenced to fall at Singleton, as

before stated, at 6 47 p m.

Morpeth.

13th.-Saturday, 12pm River oomrnenoed to

fall, havin g
attained to within 2 feet

of the height of the flood of August

, 1857, or 12 feet above ordinary high

water, and 8 feet above the Steam

Company's Wharf.

16th-Tuesday. River had fallen 8 feet.

'

* 17th.-Wednesday. Fallen 11 feet, and con

tinned falling Bteadily. \
InXthe following month there waB another flood in the

Hunter. The river oommenoed rising on Tuesday, the

23rd Marob,» and by Friday, the 26th, had risen to about

21 feet above ita ordinary level.
_ .... j

On Wednesday, Marob the 30tb, the river, wbioh had

reoeded to about 6 feet above its ordinary level, again

oommenoed-to rise, and by 7 pm. on Thursday, 31st

Marob, had risen 20 feet. \ -,

Another flood oommenoed in June of this yean.

The rain commenced to fall on Thursday night, June

2nd t and early on Friday morning, the 3rd, the river

waB found to have risen 6 feet above its ordinary level,

and continued through the day rieing at the rate of about

1 foot per hour ; and on Friday evening it had reaohed

to 20 feet above its ordinary level. Continuing slowly

to rise, by 2 a.m. on Saturday it oommenoed

flowing over tbe banka, and by noon it had reaohed

its greatest height, and then stood at from 23 to 24 feet

above high water mark ; and the baokwater continuing

over



above high water mark ; and the

to rise, by Snnday evening it had spread over every

acre of cultivation between Maitland and the range of

hills to the southward. "From the Morpeth Road, on

Saturdoy, an extensive view of the flooded land was ob

tained, the expanse of water gradually increasing as one

approaohed Morpeth, whenoB for miles nothing but woter

and partly submerged houses could be seen."

On this oco»Bion,*oth the Williams and Paterson were

likewise, in flood, and the latter overflowed its banka at

various points, submerging all the low lands.

At Morpeth, on Saturday at noon, tho water had risen

to within 14 inohes of the February flood, or(say) 11 feet

above high water.

One of the peculiarities of this inundation was, the

groat length of time the water remained at its groatest

height at West Maitland, namely,-from noon on Satur-

day, till near Monday morning, at wbioh latter time it

had fallen bat 2 feet, and was then subsiding very slowly.

At Singleton the flood culminated at 9 p.m ou Satur-

day, when the river Blood at 28 feet above its ordinary

level.

The flood having reaohed KB greatest height at Wost

Maitland, 9 nours before it attained its full height at

Singleton, shews that the rise at the former plaoe was

mainly dne to the looal rainfall, anl the flooding of the

Wollombi, and tbe oreeka entering the river between

those two places.

It was observed on the oooasion of this flood, that tbe

Paterson rose with a rapidity never known before. The

river, whiob on Thursday evening was at ila usual level,

had risen about 17 feet on Friday morning, and continuing

to rise daring that day witb fearful rapidity, by midnight
it h»d attained its greatest height, and then stood at 40

fert above its asnal level, or witbin 3 feet of the, great

fljod of August, 1857. About two hours afterwards it

oommenoed to reoede, and at daylight on Saturday bad

gone down about 2 feet, and by the evening abont 6 feet.

The flood in the Willum!, on this oooasion, rose to

within 3 feet of the height of that of August, 1857.

On the following week to that referred to in the fore-

going aooonnt, and before the river had had time to go

down to its ordinary level, the district waa vÍBited by
'

another flood, of even greater severity than the last.

At dawn on Saturday, Jnne 11th, the river, whioh had

subsided to witbin abont 9 feet of its ordinary level, was

observed to be again rising (having risen 2 feet during

the night) ; it was then at 11 feet above its ordinary level.

It oontinued to rise rapidly daring Saturday. From 6

p,m>on Saturday, to 10 a.m. on Sunday, the river rose

3 feet 10 inohes at the Wallia' Oreek embankment; and

from that time to 8 a.m. on Monday, June lScb, the river

Dad risen 1 foot 10 inohes-a mean average rate of 1 inob

pe'rbour, At 10aw, tlje river was 23 feet 6 inches

above high water mark. At 1
p.m.

it had risen to 24

feet 34 inohes, or at the rate of about lj inch per hour.

At 9 30 p.m.
it had risen to 24 feet 9 inohes, or about 1

inoh per hour. At 6'45 a.m. on Tuesday it had risen 7

inohes more, or (say) to 25 feot 4 ¡nobes ; from this time
till about 9-30 the river remained stationary, but it then

oommenced to rise again, at the rate of abont i inob per
hoar until 6 p.m., after whioh it oontinued to riso more

slowly till at 6 30 a m, on Wednesday the 15th, when the

river stood at 26 feet above high water. \

Continuing still to rise very slowly, at a little before

midnight on Wednesday the water was about 26 feet 2

inches above its ordinary level, being then about 2 feet

2 inohes below the flood of 1864 (February), and about 2

teet 10 inobea below tbe August flood of 1857. Shortly

after midnight the watera oommenoed to reoede.

, At Singleton, the river rose slowly till about Sunday
evening, when it oommenoed to rise more rapidly ; and
at about 9 a.m. on Monday, was rising at the rate of 1

foot per hoar, being then about 34 feet above the usual

level. At 1
p.m.

it had risen to 36 feet, having been

level. At 1
p.m.

it had risen to 36 feet, having been

rising at the rate of 13 inohes per hour. At 4 p"m, it

was at 37 feet above tbe level, rising 4 ¡nobes per hour.

At 7 3 p m. it was 38 feet.

On Tuesday evening at 8 p m the river oommenoed
falling, having reaohed to within 2 feet 8 inohes of tbe

February flood, or 41 feet 10 inobea above ordinary
level.

On WedneaJay at 11 a.m., it had fallen abont 3 feet.

Af Musolebrook it had oommenced falling on Tuesday
morning ; at Singleton, on Tuesday evening ; "at West
Maitland, Tuesday midnight.

During this flood, two houses at the Bend in High
street, wbioh bad been partially undermined by former
floods, were swopt away, the inmates of one just esoaping,

but those of the other house (Mr. Fairfieldand his family)

were swept away witb their bouss into the swollen mer.

His\wife and another woman were drowned ; he himself,

with two of tho ohildren, were.resoued from the wreck,
after the house had grounded among some trees.

Soiroely had the flood of Jane subsided, when, about
the middle of the following month, another flood swept
over the distriot.

,,

On Friday, 16th July, { the river again began to rise,

and oontinued rising slowly through Saturday 16th; and
about midnight on Sunday the flood attained ita greateat
height at Weat Maitland, being then abont 25 feet above
high water mark. For about two honra it remained at
that level, and then commenced slowly to reoede.

v Again, in the following month ooourred anotbe.r flood,

though not so severe a one as the last.
'?>

On Tuesday morning, August 9th,§ the river began to
rise at the rate of about 11 inohes per hour. By Wednes-
day morning, the 10th, it had risen to 10 feet, and by
Thursday evening reaohed to 24 feet above ordinary high
water mark, and continuing to rise Blowly till Friday

evening at 8 o'olook, when itreaobed to within a fewinohes
of the height of the last flood, or abont 24 feet 9 inohes
above high water.

At Singleton, at 11-45 a.m. the river had rlaen to 36
feet above ita ordinary level, and ahortly afterwards oom-

menoed falling.

It waa my intention to have given a brief summary of
all the important floods whioh have ooourred in the

Hunter River sinoe the year 1857, at whioh time publia
attention began to be drawn to the subjeot, but I find

that my spsoe will not permit me to do so; and as the

year 1865 and the following year were comparatively dry
-no serious flood ooourrlng until the last

year of 1867
I shall

pass them over, and come to the last flood of June
of that year, whioh, for height, duration, and amount of
injury inflicted, has only heen equalled by the great flood

of August, 1857. And It isa ourious ooinoidenoe, that
the deoennial periods of 1857 and 1867 should be marked
by floods of unusual severity, number, and magnitude.

On Monday evening, June 17th, It oommenoed raining
slightly, and oontinued falling with inoreased foroe

throughout Tueiday, Wednesday, aud Thursday. During
Tnursday night and Friday morning the rain fell in

torrents, aooompanied by a heavy south-easterly gale.

\Up to Wednesday evening there was little apparent
ohinge in the river at Maitlaud, but on Thursday morn-

ing
it

was found to have risen 9 feet, and at 4 p.m. on

the same day had reached to l8 feet above tide level, and
at the same hour on Friday afternoon the river had at-
tained a height of 27 feet above its ordinary high water
level 1 It waa then rising at the rate of about 3 inohes

per hour, and continued to do so till about 7 A m. on

Sunday, when it reaohed ita greatest height, being then
generally about 4 inohes above the great flood of August,
1857, or say generally 30 feet above ordinary high water ;

in some plaoea it was considerably more, in otherB less.

It then, after remaining stationary for some time, oom-

menoed falling slowly. By 11 a.m. the water had fallon

¡nob at 1



11 a.m. water had fallon

i ¡nob ; at 1
p.m. It bad fallen 1} inoh ; at 8 p m 4 inoheB

and by 8 a.m. on Monday had fallen about 10 ¡nobes.
All this time the ri7er continued steadily pouring over

the logées whioh had boen ereoted at various points to
keep it out, deluging the town, and steadily adding to
the great baokwater whioh covered the oountry to the
Bonth, on both sides of Wallia' Oreek.

Many oausea, suoh aa the great height it attained, the
rapidity of ita rise, the peouliar inolemenoy of the
weather, and the prevalence of aiokneta amongst many
of the poorer inhabitant* of the town and enrrounding
distriot, oomblned to render the effeots of this flool pe
onlUrly disastrous. It waa likewise marked by an un

.FullHoon, aird,

tNewiaoon.ith.
; Moon, first quarter, lath.
$ Hoon, first quarter, nth.

usual amount of injury done to the banks of the river,

the oaving or slips from the Falls downwards, being fro

quent.

At Singleton, at 10 a.m. on Thursday, June 20th, thu

river had risen 12 feet ; at noon, 13 feet 6 inohes ; at 3

p.m., 14feet 9 inohes; at 6 p.m., 15 feet. At 8 a.m on

Fridoy, 30 feet; at 12 20 p.m , 37 feet Bbove the ordi-

nary level; at 5 p.m., the river still rUing 9 inoheB per

hour; 9 p.m., rising Blowly. On Saturday, at 7 a m"

rising four inohes within the hour, being then above the

level of the flood of 1857. About noon on Saturday it

must bave attained its maximum, when the water stood

at 1 inoh above tbe last-named flood.

At Dunmore, on the Paterson, this flood was stated to

have risen to a height of 15 inohes above the flood of

August, 1857 ¡ and at Raymond Terraoe, to 8 inches

above the same flood

When the river breaks over its banks, it leaveB the

heiviest partióles of the drift mud and debris on the

immediate banks; and'it is only the lighter-matter

whiob passes on into the swamps and flat lands in tbe

rear. Thus the river banks are always receiving addi-

tion to their height in a more rapid ratio than the baok

lands. Whence it is that large rivers in a flat oountry

are generally bordered by extensive tracts of swampy land,

more or less under water after eaoh flood. In Buob oases,

the mere banking out of the river is not sufficient ; it

beoomes neoessary to have reoourse to some system of ar-

tificial draioage to facilitate the disoharge of the water,

whether received from the river or from the smaller

creeks. And if a judicious system of looal drainage bo

undertaken, I oan imagine that, so far from the inunda-

tions oauaed by overflows of the river being injurious,

they would, on the oontrary, be in the highest degree

benefioial. By the flood deposits those riob alluvial soils

have been in the first instanoe formed, and it is by this

same prooess only that their richness oan be maintained

The banks of the Nile, without their annual inundation,

would soon be rednoed to a desert; and the height of the

river in times of flood has for ages- been the measure of

the favourable ness or otherwise of the season, of plenty

or soaroity to the people.

In many parts of England the most oarefal arrange

'ments are made to admit the mudrobarged water of the

floods to the low lands, where it is allowed to stand un-

til it has deposited the alluvial matter held in suspension,

and is then permitted to drain off. There is no reason

why the aime thing should not badoneon the rich alluvial

lands of the dunter ; it is the only meaUB by whiob their

extraordinary fertility can be preserved, and, if judici-

ously oarried out, the wbole of the advantages of this

natural prooesB of " top-dreSBing" may be seoured with-

out very muah injury to the growing o ops.

On tbe flood plan of the Hunter, which oooompinies

this Report, I have sketched out generally the system of

this Report, I have sketched out generally the system of

drainage I would reoomraend. it is only a sketch, and

does not pwfess to lay down the exaot direotion, number or

oapaoity of the Bubordinate drains, as I am not in posses-

sion of sufficiently detailed information as to the levels

of the various parts of tho oountry to enable me to do

so.«

The urgent neoessity for some snoh system of drainage
will become obvious on examining the flood pian mado

immediately after,the flood of 1857, by Mr. Adams, who

reported the feasibility of preventing a rocurrenee of the

inundatioos, by excavating a oanal whioh should divert

theoonrseof the Hunter through the Bolwarra Estate,

and disoharge the water again into the river at Largs. I

do not question that such a osnal might in a Blight de-

gree relieve the upper parts of the river, but the extent

of relief it would afford is,
as 1 shall endeavour to shew

when I oome to that part of the subjeot, nluoh over-esti-

mated.

[Parts II. and III. will
appear in Saturday's ¡SBUB ]

* The neoessity for some suoh system of looil drainage is In-
dicated by the following remarks ia the Maitland Mercury ot

the 10th Oatober, 1858 ¡-" Ithas now, wo imagine, been proved

beyond the shadow of a doubt that nearly all the low lands ia
the Hunter River district are flooded, more or less, after rainy
weather, and that a fe w days' rain only, has the effeot of turn-
ing many

localities, containing some thousands of acres of crop,
into large inland seas, and this irrespective of any addition
which may be received iron» the rivers in times of high flood.

It is. tberelore, highly necessary, if the distrlot Is to be an ag-
ricultural one, and its riob. soil is to bo Ulled by the industrious
settler, that some scheme of drainage should be devised."

J
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FLOOD
IN THE

HTJITTEB.

We have again the misfortune to have to report
the occurrence of a flood in the Hunter River. At

the time of our writing (eleven on Monday morning)
the town of West Maitland has escaped, except a

very small portion But the flood waters are

spreading over a wide extent of cultivated land on

the banks of Wallis' Creek and its tributaries, not

only destroying the young crops sown and growing
since the great flood of February-March-but
rendering it almost hopeless that the land will be

again dry enough to plough and re-sow before the

winter season is over.

As we mentioned in a previous Mercury, the con-

tinued dry westerly winds which lasted for a week

or two, and these being followed by a remarkably
genial pleasant after-summer of two or three days,
aro used the general fear that another heavy rain-storm

was about to visit us as a consequence. The rain

did come, at the close of the week ending May 29,

and gave us a slight fresh m the Hunter, rising to

eleven feet at the Belmore Bridge on Sunday, May
30, and to slighter figures elsewhere, but happily

the rain did not continue long enough to do any
mischief.

The rain, however, again set in a day or two after-

wards, at first only with a very slight mizzle or

Scotch mist, making the roads and pathways very
dirty, but not causing a flow of water. The weather,
however, was exceedingly warm for the season, and

all old residents feared what might follow so un-

seasonable a warmth. Early on last Saturday

morning in especial the warmth of fires in rooms

was almost disagreeable.

The present rain-storm then set in. About day-
break on Saturday a gentle steady rain waa falling,

and it continued to fall all day, until ten o'clock on

Saturday evening Occasionally agusty Bbower would
come along uf heavier power, but generally the rain

came down steadily, but with scarcely any cessation.

Before night it was plain that a high fresh would
undoubtedly occur in tbe Hunter. The ram lessened

very much after ten on Saturday evening, m Mait-
land, and though occasional showers fell during

Sunday, it was not until after sundown that any
heavy rain occurred. Then, before six o'clock on

Sunday evening, a pouring shower set in, with a

good deal of wind, and fell
very heavily for above an

hour, and for nearly three hours afterwards it rained
pretty heavily. The wind had now changed to the

west, some stars shone out, and no rain whatever we

believe has fallen since ten on Sunday evening. The
wind was easterly during the rain storm, sometimes

a little to the north, and sometimes a little to the
of east.

As everybody but the members of the Improve-
ment Committee of tbe West Maitland Borough
Council anticipated flood danger by noon on Satur-
day, from the known fact that the continual rain

then falling found nearly all the creeks m the Hunter
district already in slight fresh, and the lagoons wall
filled, from the rams of the previous week-we
waited on Mr. Morgan, the obliging West Maitland
telegraph master, after the dinner hour, and asked
the favour of his obtaining public weather telegrams,
and also of his arranging fur their continuance
through Sunday. We may mention that some years
since we applied to the Government to authorise this

plan being followed, whenever there was even a pro-
bability of a high fresh, and perhaps of a flood,

occurring, so as to give timely information to tht
numerous farmers round Maitland within flood rs&ch,
and also to the numerous inhabitant« of Wut Mait-
land who are m the same predicament,-and that the

Government, after enquir> into the facts ot prenons
the the same

Government, after enquir> into the facts ot prenons
floods, granted the request-at the same time

throwing on us (the Mticury office) the responsi-
bility of never applying to the telegraph master for
such public weather telegrams unless there wai

reasonable probability of publio danger. By public
telegrams are meant telegrams not paid for, and
which, m tbese Veather cases, are obtained not only
at tbe cost of the Government, sometimes to the
interruption of private telegrams (which are paid

for)-but always to the persoual trouble and incon-

venience of the various telegraph masters-most of
all to the West Maitland Telegraph Master. In this re-

spect tbe public of the Hunter district are under great
obligations to the Government and to the telegraph
masters And Mr. Morgan, in particular, has been
specially obliging-the extent of the weather mfor
foimation thus acquired, hours, often many hours,
betöre the swollen waters could possibly reach
Maitland by the river-by Mr. Morgan, and
made public at his office door, and by us at the

Mercury office door, must have saved the people of
the district, who chose to be on the alert in time,
large sums of money, and large quantities of pro-
duce.

The Improvement Committee of the West Mait-
land Borough Council have not been sufficiently on

the aleit on the present occasion-and by neglecting
to close with a few sand bags, on Saturday after-

noon, the Odd-street drain tunnel into the river,

they had to do it on Sunday morning with many
sand bagB, and so imperfectly, that a good deal of
water has drained up through, has spread over the
lower land, and if the river keeps high much longer*
some of the houses will be flooded %

The nvtr at West Maitland began to rise slowly on

¡saturday afternoon. But Wallu' Creek rose on this

occasion in advance of the river. On Saturday, at

sundown, the creek water was running with a good
current into the river. And as a consequence, when
the river water a few hours afterwards commenced
to force its way up the creek, a piling up of the
waters must have occurred, and by midnight of

Saturday we are informed the creek was overflowing
noir the railway line, and the overflow water was

crossing Steam-street, West Maitladd.

The river at West Maitland rose very rapidly
during Saturday night, and by eight o'clock on Sun-

day morning it stood at the mark 24 feet at Bel-
more Bridge-that is, 21 feet above high water mark,
the Belmore Bridge marks commencing at the dead
low-water mark. By ihe bye-a little paint, to re-

store the figures to fair view, is wanted. The many
floods have nearly obliterated them. During Sunday
a slow steady rise went on, by noon the height was

25 feet, by eight in the evening it was 26* feet good.

Dunng Sunday night a further rise occurred, however,
from the heavy rams of Sunday evening, and by
eight on Monday morning the height waa 28 feet 6
inches. A slow gradual rise was then going on, but
only a few inches more were reached.

Recently, suite the great flood of February
Marcb, the Improvement Committee of the West
Maitland Borough Council had very wisely set

themselves to inspecting and strengthening all the
town embankments, wherever needed, and the pre-
sent rise found the town very well prepared to

meet it. But heavy continuous raies test

new earthwork severely, and on Sunday and

yesterday it was found necessary to keep a

constant watch on the embankments, and to keep
strengthening and raising them at some points.

This was done, and with the exception already
pointed out in Odd-street, and an invasion on the
western side m John-street from the Steam-street
overflow water, the town was kept dry. It may be
worthy of notice that the present flood, of 28 feet
above high water, would have (without embank-
ments) been running across High-street at several
points on to the low grounds at the south part of the
town, and would have flooded the greater part of the
Horse bboe Bend-where about a thonsand of the
West Maitlanders live.

At seven last evening the report from the Belmore



At seven last evening the report from the Belmore

bndge was-nver at a standstill for several hours
past The height reached was something over 29
feet. Elsewhere in the town, nver observer»
thought a slight fall was perceptible before sun-

down. Al a late hour we heard that though at

Eelah, say eight miles up the river, the nver was at
a standstill all the afternoon ; yet at Oswald, some

miles higher, it was still
rising at twelve o'clock.

The latest news from Singleton, m the afternoon,
was-river slowly falling, now 31 feet If therefore
the cloudy appearance of lost evening passes off

without more ram, we shall expect to see a welcome
fall of a couple of feet on Tuesday morning m the
nver height

Last evening our reporter started on foot to attend
a meeting at East Maitland, the temporary bndge
over Wallis' Creek beug dangerous for horses after

sundown. But m the interval between his two
visits, the pilmg-up process, where the conflicting

waters met-of the nver going up the creek channel,
and the creek waters coming down it (which we

have elsewhere mentioned) had produced the
same effect that it did in one of the fluods some
j ears ago, when also the creek rose before the river
did. A part of the raised water started for East
Maitland. And it bad reached it before last evening,
for then it was not possible to get on foot much past
the Black Horse Inn, the road being covered
with a stream of water rushing across it.

And even on the western -side of the Vic-
toria Bndge, the overflow water bad travelled
westerly nearly as far as Mr. Welter's. The
effect of the water on the temporary bridge over
Wallis' Creek has already been described. Last

evening the Mayor of West Maitland (Mr. W. H.
Smith) sent a telegram to the Minister for Works,
representing this difficulty, and asking that
the new bridge might be opened for traffic.

A reply had not been received when we

went to press, but we have no doubt that, under the
circumstances, the required permission will be

j

granted, to be used to-day if
necessary. The public

will understand that the contractor could not give
permission to use the bridge till his work had been
passed by the proper authonties

Our reporter has visited as much of the neigh-
bouring land as could bs managed yesterday, and his

description follows. While at foot we publish all

the Weather Telegrams so obligingly obtained for the
public by Mr. Morgan's efforts,
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HUNTER FLOODS.
the Editor the Maitland Mercury.)

SIB,-I am again abont to trouble yon
with farther observations abont the floods,

and for the purpose this time to bring more

directly under the eyes of the people of Mait-

land the great increase ringbarking has caused

upon the inflow of water into the river, and

consequently that it takes less rainfall now to

bring the river np than it did before such took

place. As an illustration of how this comes

to be so I have bnt to say gallie« and water-

courses I knew dry 30 years ago, and always

?o except daring a
rainfall, and then requir-

ing twenty-four hours of heavy rain to fill

them'np, are now constantly fall of water,

and the moment or nearly so rain now falls

they are influenced by it and begin to carry
their tribute to the river. This, bear in mind,

does not apply to a few detached gullies, but

to the whole of the tributaries of the Hunter,

be they large or small-for ringbarking has

become universal-increasing the water they

carry to the river at least by 50 per cent, to

what it mast have been when all was in a

?tate of nature. This being so, it must be

apparent to all the river is more liable to

flood than ever, and if in this visitation just

now pasted through the downpour had been

general over the watershed of the Hunter,

where would Maitland have been ?

It is curions to note how confined compara-
tively to a narrow band this heavy rainfall was.

I myself at the time of the rain, the cause of the

flood, wssin Dungog weatherbound. The heavy

rain did not much extend above there; in

fact, the Upper Williams was not flooded.

All the water that put the river in flood at

Dungog carne from a tributary called the

Myall Creek, that junctions in the town

Nor were the heads of the Allyn or Paterson

Eivers affected by it, or any of the heads of

the water courses tributary to the Hanter till

you pass Murrurundi. The rain storm seems

to have taken a course over Singleton, thence

to Merriwa and Cassilis, altogether missing

the Wollombi on its way. Therefore it be-

comes self-evident how very small a part of

the watershed of the Hunter brought this

flood, and how much grearer
it would have

been if the whole watershed had suffered.

There is another effect ring-barking is

having on the country besides increasing the

water. It is practically altering the features

of the country by large landslips, specially

where it is hilly or mountainous and the rock

not far from the surface, Bay 5 or 6 feet or

even more. The decay of the roots of the

trees killed by the riugbarking, which held

or bound the soil together, cause
it to slide

into the gullies and changing the appearance

I much

of the hills; also, I believe, sending much

eand and drift into the river, the deposit of

which has been so notieeable in this flood

wherever the water baa been.

Ia conclusion, I would allude to a circum-

stance which may have escaped the notice of

many, and that ia-iE the Hunter is the first

io come down in flood it takes up possession

of its bed, backing up the Paterson and

Williams, and runs off quickly. Such I

believe to have been the case in the recent

flood, for if the William« and Paterson waters

bad leached the Hunter Hirer bed first they

would hare blocked it
up and backed its

waters. Now, I know from observation in

this case it was the Hunter that backed up

the Paterson. I passed through the Paterson

township on Saturday, the 9th of March, and

in Tooal Avenue the river was without current :

a piece of paper would not move, showing

the Hunter was backing it up ; the Paterson

Biver then being some 20 feet or more above

its ordinary level. This should show to all

how small is the fall of these streams within

tidal influence, and their incapacity, no

matter how dealt with, to carry
off such

deluges of water as the recent one.-I

H. O'S. WHITE.

13th April,
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THE MAITLAND FLOODS.

(To the Editor of the Maitland Mercury.)

SIE,-I am again about to trespass on your

kindness, and ask you to publish further re-

marks of mine about the fl
us of Maitland.

In my letter pubr jCu by you on the 21st

instant, I but gave a brief account of such

river rises as had occurred in the earlier days

prior to 1857, and the belief or my late father

that such were nnpieventable ; but still he

had ideas that alleviation could be given,

though olill the waters would come, but not

with the destroying effect just experienced.

He always uphold that a great mintaka was

made in closing tho old mouth of Waliis's

Creek at the back of the Garrick's Htad, and

erecting flood gates where the new channel

starts running, as it does at right nngles, into

the river. The old mouth in time of flood

was tho safety valve of West Maitland, the

waters ft > A'ing
up it relieving the river-thus

doing away with the necessity of embank-

ments-filling in the low lauds of Louth

Park, and coming into the back of the town

dead water, doing no harm buttha inconveni

euce they caused, and the trouble of clearing

the mud it left behiud. Of couree, al such

times the farmers lost their crops, but only

their oropu, not that, which grew them. Oa

how many farms of Bolwarra would the land

have boen enriched, not impoverished, had

the embankments not existed P And the

townspeople have to thank the closing of the

old m »utb for the great expenditure of money
to save IPgh street opposite the Queen's Arms

-the closing of the creek causing a sharp

turn in tho current of the water, hence the

erosion and strain on that particular part.

There are many who think the river could

be relieved ly a cutting from Bolwarra House

to the Paterson. This is a mistake. Such a

cutting wonld bring destruction to .the allu-

vial lands of the Paterson, literally Bwamp

and destroy them, thereby injuring Maitland.

Ltt any one give himself the trouble to

estimate tho capacity of a canal to contain

and turn the waters at such a time from the

town and if possible to construct such a one,

what the effect would be upon the place the

wcters were directed to. Tho Paterson has

were

enough to df> with its own waters without

bc-iDg troubled with those of the Huntor.

The proper and only way of relieving the

river is from the side by way of Wallis'

Creek and Ilowe's Lagoon. I would strongly

advise people to give np embanking higher

than the natural banks of the river, for to do

otherwise will but destroy your main support

-your agricultural landB, devastating and

impoverishing them, and some day bring on

a worse catastrophe than the one just passed

tbrouqh, for you muet bave seen from the

papers that a large part of the Hunter water-

shed was hardly touched by the rainfall;

therefore, 5 or 0 feet more ought have been

addpd to the height of this flood, which would

have been certain destruction to much of the

town.

In writing of Wallis' Creek I did not

mention the change the river has made in itB

course, and the partial filling
up of the old

channel. This Silk»; in is caused, I believe,

hy the large land slips-close at hand-in

the Horse Shoo Bend, the debris of which the

river through making a fresh outlet has de-

posited there by its side wash, and I should

not be surprised if, when another high flood

comes, it will be removed, thus giving the

river two channels. One thing is certain, BO

time should bo lost in protecting the banks

of the new course, otherwise much valuable

land will go into the river. Nothing but

another high fresh will prove how High-street

will be effeutod by the change in the mer.

I fear the water will still make that way

when very hi«h.

In conclusion I wonld mention that before

closing the mouth of Walhs's Creek no al-

teration took place in the course of the river

and its banks remained intact. At the bottom

of Hunter-street, where the river now runs,

wau a largo dry gravel bed nearly a hundred

yards across in its widest part and the river

then ran close into the high back opposite

Mrs. McDougall's house and was but some

60 yarda wide, this general beach extended

all round the point of the Bend. I further-

more would say all hydraulic engineers of

celebrity deprecate the interference with the



celebrity deprecate the

course of such rivers as the Hunter.-YourB

etc.,

H. O'S. WHITE.

West Maitland, 30th March, 1893.

(To the Editor of the Maitland Mercury.)

Siu,-It is not my intention to enter into

a controversy with your Goulburn River

correspondent as to whether protection is or

ia not lobing its hold in this electorate. The

general election will doubtless place that

question beyoud speculation. In the mean-

time, it will be remembered that at the last

occasion on which the voice of the electors

was heard, the two freetrade candidates

figured conspicuously at the bottom of the

poll,-one of them being compelled to con-

tribute £40 to the Consolidated Revenue.

When your correspondent first referred to the

Premier's visit to this town he made certain

statements which were utterly opposed to

facts. These I promptly contradicted. And

now, in his reply, which appears in your issue

of Saturday last, he coolly informs us that

when he sent his report he had not heard of

any demonstration to the Premier. In

addition to this, he aggravates his previous

offence by makiug a number of other

representations, which are just about as

reliable as those which, according to his ewn

admission, were written in ignorance of the

facts. It is most pitiable to observe the

manner in which he squirms under the lash,

and attempts to wriggle out of an unenviable

position by insulting and ridiculing the

Aldermen and others who waited on the

Premier. These gentlemen are regarded by

your correspondent as mere nonentitieB. Of

course it was to be regretted that the "
men

of note" referred to were not present to do

honour to Sir George Dibbs. No doubt

when Sir Henry Parkes pays his promised

visit to Muswellbrook he will be more

fortunate, as he will be welcomed by at least

one man of note, in the person of your

Goulburn River correspondent.

TOUR MUSWELLBROOK
CORRESPONDENT.

March 29th, 1893.
j
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ORIGINAL CORRESPONDENCE.

FLOODS IN THE HUNTEE.

the Editor of the Maitland Mercury.)

SIR,-At such a time of disaster and desolation

as this flood brings to Mait'and, I trust it may not

be considered unseemly for me (though an unknown

individual to the public) to write on this fearfi'l

calamity, and give to the inhabitants of the district

the knowledge I possess, gathered from the experi-

ence of my late father, George Boyle White, the

fiist (or nearly so) Government surveyor of the

Hunter. He it was who Slot laid out East Mait-

land as a town, and subdivided the land where the

town of West Maitland now stands into farms for

agricrHc-al purposes-what nature intended it

for, not the use it has since been put to.

My father's knowledge of Maitland dates back

to the year 1826, and at whi^h time in this Bame

month of March cime a similar visitation to the

one ju^t passed, and I fancy slightly higher than

it has been. At that time no buildings existed in

Weet Maitland, other than the hut3 of cedar

getters. All wa3 in a primitive state with cedar

brush and swamp ¡ no obstruction wa3 there to the

spreai of the waters. And they then covered the

land on which the town Btanda, with one small

exception, nd that is a small piece of ground where

the B.-'nk of ArMraHsia and Mr. Isaac Gorrick's

buildings now staud, and that was awash with the

flood ; and one vast sheet of water extended from

Campbell's HW to the surrounding high lands,

reaching to within 66 feet of the old East Maitland

lockup.

From that time up to the year 1832 the river was

quiet, no rise of consequence taking place, but then

again it came up into flood, and although not so high

as that of 1826 did more damage. Lots of land had

been cleared, and coming at harvest time it des-

troyed the crops, the heads of the wheat at Single-

ton, nearly five feet high being only visible above

the water and men tiying to gather them in
I

baskets.

after this a period of eight years passed without

a flood when again the river woke up, and in

January 1840 rose 4.1 feet at Singleton, again sub-

merging Maitland but much lower than the pre-

vious floods Bpoken of. From that time to the

year 1857 (with which many now living are con-

versant) no fresh occurred ; in fact, for a period of

three years the river erased to run at Singleton,

and for miles its bed was dry, with here and there a

water hole. This great drought took place in '47,

'43, '49.

This spell without floods made people think they

were a thing of the past. The clearing of the land

and opening of the country, they argued, had done

away with them, and though repeatedly told by
father that they and their belongings world

my father that they and their belongings world

some day be carried to the ocean, tbey

laughed at him. When 1857 came they changed

the'r note and aaw their error.

Since then fruitless attempts have been made to

save the town from inundation to the detriment of

the surrounding lands, hundreds of acres have been

destroyed and will continue to be so, if these futile

efforts are continued.

My late father always maintained ne engineering

could save West Maitland from these visitations

because of the want of fall, the south east gales

that always accompany these heavy rains sweeping
as they do over the wide Pacific Ocean into the river

mouth raise the sea to such a height that the liver

cannot flow, rendeiing Maitland nothing but a

bann which fills in while the gale and rain last.

No remedy ÍB there for this but breaking the rim of

the basin and that ia the ocean. How is it to be

done ? If 8uch is the case, which my late father

always affirmed was ao, straightening the river and

cutting cana's is but money thrown away. Trusting

you will see proper to publish this,-I remain, etc.

H. O. S. WHITE.

17th Ma'ch, 1893.
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PKEVENTION OF FLOODS IN THE

HUNTER.

(To the Editor of the Maitland Mercury.)

SIB,-It is
a problem that the most eminent

engineers bave so far failed to solve-how

floods and their consequent
ill effects on the

Hunter valley can be prevented. It would,

therefore, be highly presumptuous in an out-

sider to propose or even suggest any scheme

for that purpose. But to give your readers

an opportunity for discussion on the moat

important subject that could occupy their

thoughts at the present time, I would crave

space to advance a tew ideas with the object

of having the matter thoroughly ventilated.

Without having any pretence to scientific

attainment, but bavin» 30 years' knowledge of

the Hunter valley, of the floods during that

time, of the means adopted to prevent their

destructive effects, of the failure of these

means so far, of the loss, destruction and ex-

pense that such failure has entailed, I claim

to have some knowledge, and therefore make

no apology lor what I advance. In looking

back 30 years I remember the agitation, the

public meetings, the oratory, the deputations,

and the surveyors'"reports, etc., that floods

could and would be prevented. We

had reports on the subject from such

eminent engineers as Mr. Moriarty, Mr.

W. Olork, Mr. Gordon, Mr. Darley, and

others. With what results ? The result is

that to-day we are in the same position that

we were when the first report on the subject

was submitted 25 years ago
; and that after

the expenditure of £100,000 on dams, em-

bankments, and cuttingB, the destruction

caused by the late floods has been greater

than any of its predecessors. And why has

the destruction been greater? It will be

said by some that the rainfall was greater in

a given time. Admitted that in the valleys

of the Upper Hunter and Goulburn it waB

greater. Yet in the Paterson and Williams
it has been much greater in the past, so that

it is not altogether owing to the great rain-

fall, but to the means adopted by the com-

mittees along the Hunter valley above and

around Maitland that the late destruction is

due. Any person during the last few years

visiting Maitland, or reading the reports of

the several committees entrusted with the

erection of embankments, «fee, wonld certainly

at once conclude that inside the embank-

ments of Weat and East Maitland, Oak-

hampton, and Bolwarra were contained the

whole wealth, population, enterprise, and

prosperity of the Hunter Valley. Though
recognising the right of every man to use

every means to protect his own person
and property, still morality and reli-

gion teach that the means used should

not be injurious to our neighbour. I trust

that the lesson taught by the late flood (that

embankments or any local efforts to deal with

the flood waters are useless) will stir np the

authorities to prevent the useless expenditure

of public monys or the carrying out of any

work that will be beneficial to the few at the

expense of the many, and that a comprehen-

sive scheme of cuttings, such as recommended

by Mr. Gordon, will be adopted. That such

a scheme is practicable the late flood has

proved, and many people think that if the

money expended in making embankments

had been expended on cuttings, to-day there

would be a nearly straight waterway from

Bolwarra to Hexham. That the flow of water

has indicated the course of the proposed cat-

ting any person visiting the several districts

can see. And standing on the hill at Bolwarra

House the whole scheme as proposed can be

seen at a glance. By a cutting near Bolwarra

House in a line with the river above that

place, Maitland would be entirely cut off

from the river course, and therefore all ex-

penditure on protective embankments would

be unnecessary, and as the course of the river

would be reduced from 45 to 16 miles the water

under ordinary circumstances would be at

Hexham, which has now only reached

Morpeth. That the Bolwarra cutting is

practicable and could be carried out at much

less expense than estimated is apparent from

the fact that the surface only requires to be

moved, a passage made, and the liver itself

would do the rest. From Berry Park acrosB

to Duckholes the flood indicates the course

the river would take the



the river would take slightly helped by the

removal of a few obstructions, and during the

late flood actually ran to a depth of 3 feet

over an officially alleged ridge of á& feet

above the level of the river. On visiting the

locality I find the flood actually flowed in a

straight line from below Morpeth crosiing

above Duckenfield to the river at Hexham.
If these cuttings were made I contend that

the possibility of a flood with a rainfall of 5

or even 10 inches would be reduced to a

minimum, and the destructive effects of even

20 inches rainfall would be greatly lessene d

In conclusion I would urge
all interested to

fully consider the best course to adopt, not

only to protect West Maitland, but to

protect the farming industry of the whole

district, which is of far more importance to

the colony, and also to protect the taxpayer

who in the past has been forced to contribute

to an utterly useless expenditure.-Tours,

etc.,

ONWABD.

Hinjon, March 30 th, 1893.
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ORIGINAL CORRESPONDENCE.

FLOOD PREVENTION ON THE

HUNTER.

(To Hie Editor of the Maitland Mercury.)

SIB,-Your correspondent " Onward" gires

some figures in reference to a cutting which

be proposes, which, if correct, mean much

more than he seems to draw from them.

Roughly speaking " Onward" asserts that a

straight chancel could be made for the

Hunter from Bolwarra to Hexham, which

would be only about one-third ae long aB the

present river channel. Now, if this be true

it meauB that the fall
per mile in the new

channel would ba three times as great as

in the old one, and the water would move

through at least twice as fast. That is, the
increased fall would enable the new channel

to discharge twice the quantity of water in a

given t:me that could be discharged by the
old one. As the new channel would only be

about one-third as long as the old one from

that course with only the same fall, it

would discharge three times as much

water in a given time. From these

two courses the diacharge would be

in any given time about five times as great as

through the old channel. But theie is yet
onother advantage, and that io BtraightneaB,

whioh greatly facilitates the discharge of

water. One other point that must not be

lost sight of is that within a measurable time

the Lower Hunter, from its great natural

advantages in the form of inexhaustible

supplies of coal close to the sea, rich agricul-

tural lands, and plenty of fresh water, must

become the manufacturing centre of Australia.

Then the interests involved will be so great
that an artificial channel for the river must

be maintained at any cost. In such case it

will be much cheaper to maintain 16 miles of

river banks rather than 45 miles, and what-

ever is spent in the meantime on the old

channel is
money thrown away. To Bum up,

if your correspondent is correct ao to

distances and the practicability of making
the channel he suggests, then, after such

a channel were made, it would require a

rainfall about fire times as great as that we

have just experienced to make a flood equal

to that o£ March, 1893. Tbis must be self

evident, as the new channel would in any

given time discharge at least five timeB as

much water as the old one does, and the
height of the flood depends altogether on the

time required to discharge the rainfall. I

have not been at the trouble of making exact

calculations of the rate of discharge of such

a channel as that suggested by your cor-

respondent, but the figures given are within

respondent, but the figures given are

the mark, and are capable of being tested

with the same exact mathematical certainty

with which we can test the proposition that

two and two make four.-I am, etc.,

W. E. ABBOTT.

Wingen, April 3rd, 1893.
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THE BECENT FLOOD.

the Editor the Maitland

SIR,-I enclose the recorded rainfall here during

the last flood of the Hunter :

March 8th. 135 points ¿.

" 9th. 216
"

10th. 77 "

Total. 4.28 inches.

There was no flood here either in the Page River

or the Kingdom Ponds Creek, only a strong fresh,

and as the record was taken only about 14 miles

from the top of the Liverpool Range, the rainfall

must have been much lighter higher up on the

mountains. Had the rainfall from Muswellbrook

downwards extended to the summit of the Dividing

Range, at least, twice the quantity of water would

have been sent down on Maitland.-I

W. E. ABBOTT.

Wingen, March 26,1893.
_____

" Was Borne founded by Borneo ?" inquired

» pupil of the teacher. " No, my eon," re-

plied the wise man ;
" it was Juliet who WÛB.

found dead by Borneo."
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HUNTER RIVER FLOOD PRE.

VENT10N.

(FKOM Otm COERESPOVUEVT )

EAST

A mass meeting of residents of Nowcnstlo and
the Hunter River districts w as hold this afternoon
on tho Bank-streot Reserve, Last Maitland, for

the purposo of dealing with tho question of flood

mitnration in the Hunter River Valloy Mr G
T Chambers (Mayor of East Maitland) occupied
the chair, and among those present wero the Right
Rea Dr Stanton (Bishop of Newcastle), Canon
Tyrell (East Maitland), Canon Goddard (Mor-
peth), Hon J N Brunker (Colonial Seerotary),

Messrs J Gillies, H H Brown, T Dick,
R A Price, A Edden, J S Law D
Watkins, J L Tcgan, W H Wilks, Ms L A

,

H Crothers (Mavor of West Maitland), W B

Sharp (Mayor of Newcastle), C T Wnkely
(Mayor of Morpeth), Dr Meredith (Mayor of

Raymond Tcrraco), A Pryor (Mayor of Greta),

Aldermen Taylor, Ross, Ribee, FAS Bowden,
Young, Quinton, Wilkinson, Dr R G Alcorn,

Lipscomb (Last Maitland), Aldermen Bourke,

Ewing, Eostei, Waller, Pethorbridgo, Dr S
Alcorn, Cnnninghan, und Watson (Morpeth),
J ldornien White, Portons, and Heydon, J D

Freático, John Toarse, T H Poarso, R Scobie,

John Leo, John Eales, E Capper, and o largo

number of influential and representativo re-

sidents

Tho chairman road apologies from Buhop
Murray, fho Hon Alexander Brown, and Mr S
Clift

Tho CiuirtuAN said it afforded lum much
pleasuro to see auch i largo gathoring, aa it showed
that the pcoplo wero really alivo to thou* position,

and w ished to bo united on tho question at issue

Sketching tho history of the Hunter River Valloy,

ho ahoaa ed how, in tho earlier periods of its history,

tho various channels had been formed What wa»

now tho Hunter Ria er Valley had originally boon

au estuary of the aea, but tho banks, islands, and
channels had through the course of years beon

gradually formed, and to-day they found the river

inclined to chango its course as frequently as in

tbo past Ho lemembereil tho timo when tho

Hunter was navigablo for small vessels to a point

beyond the Bclmoro Bridge, but owing to the

piescnco of sandbanks and obstruction caused by
the demolition of tho banks during fioodB this had

becoino lnmcsibla Tho immense tracts of

country cleared and ringbarked in past years

has destroyed tho power of absorption, and

threo times the nmount of aaater would

have been necessary to mako tho Hunter nao to

tho lovel it did at present A fall
say of three

inches over tho watershed of the Huntor in years
gono by would not do any moro damage than a

fall of one inch to-day Ho would not, hoaaevcr,

detain them longer, but would call
upon Mr

--.harp to moa o tbo first resolution, namely,
"

That this meeting requests tho Government to

eairy out ascheino for tho mitigation of tho floods

in tho Hunter River district
"

Mr Slum said ho aaas gratified to seo the

icp esontatiao naturo of the gathering, and con-

sidered tho chances of Hccunng their object weie

greater than ever they had been before In the

pist theio had been some little feud existing

between tho toavns of îsoaacastle and Maitland, b it

this ho hoped aiould be a thing of tho past The

time had como for unite 1 notion, and ho

hoped that the} would nea cr again witness the

scenes of desolation such as wcie occasioned by

tho floods of recent} ears

lu secondiug the resolution, Mi H CuoTiiErs,

lu secondiug the resolution, Mi H CuoTiiErs,

Mayor of Maitland, said it was tho simple duty of

oaery lesident of Hie district to work for tho i

adoption of some pcnemo Tho résolution did not

I

binti them to anything o-ccept unanimity of pur-

pose Ho did not want a scheme to benefit West

Maitland at the expensj of any other district

Mr R A PntcE, M L A supported the reso-

lution in a speech Ho said tho peoplo w ero in

«OHIO measuro to blnmo for tin presont state of

affairs A flood occurred, and when in distress

they commenced nu agitation, but in 24 hours

they forgot all about it aud BO tho matter

went on for yeais The timo had como

for Fomething moro d unite They must

work unitecMv and persistuitlv to secute their

purpost Tho nrcn of tho Hunter district affected

by flood was pome lung like ii 000 square miks

lho ovidenco taken m 1S.Í0 showed that it waa

quito possible to have a flood eclipsing1 anj

previously exnoneuced Thev should tako

into consideration tho oipenenco of great
American authorities and the work dono

on their rivers What, ho asked, had

they dono in the past except memorialise tho

loigning Mimitrv ? It was a reflection on the

Government that no definite steps had been taken

to prevent disister, aud ho hoped tho timo

?would hoon tomo when a comprehensive pcheme

would bo adopted, one which would deal with tho

whole question from Sing eton to Newcastle It

wvs a question of national importance, and should

be rt atfd as mich

5Ii T L Ii GAN, M L V
,
said he was there

to show that he sympathised with tho movement

Ho did not consider lus electorate would lose any-

thing In the expenso
entailed by such farhemo

There waa a great deal of poverty m his electorate,

but ho considcied it would bo his uiity to assist in

preventing a reeurrenco of floods in this district,

w here, owing to thom poverty w as equally

existing Tho\ must put aside all localism, and

worl for ono eommon purpose
Air W11 Ka, ML V, briefly supported the

resolution As ono who hid »pent 3 cars of his

boyhood in tho dihtrict ho could quito uudeistaud
ti

0 netcssity for ptompt action, und promised to

support the mat cr when it carno belore tho

House He, however, was not au engineer, and

consiuered thoj should leavo tho engineering to

tho Government expeits, who would advian them

Mr "W fa LAU, 2i L A
,

sud some ¿00,000

peoplo como withm tho area aflcctod by the pro-
posed schemes oxpected to bo drained thereby If

the Colonial Secietary brought forward a scheme,

and was backed up by loeal members, ho was sure

success would attend their effoits

Afr A LnDK\ 3f L K.
,

«aid ho carno thoro

because he knew the object was good, and his pre

wou« oxpenenco of Maitland enabled him to seo

that tho desned work 'was neceasaiy, and ho 1

would support the schemo

'

Mr WiTKis, M L A , said ho did not propose
to shoaa tncm hoav to do tho avork Want ot unity

seemed to havo been tho leason of their failure

The monoy now spent at Shea s Crook v-ould bo

moro properly employed in preventing a recurreuLo

of floods in tho Huutor

Tho resolution aaas then put to tho meeting and

carried unanimously

Tho second resolution, which was entrusted to

Mr R Scobie, avas as follows -" That any

scho-no of flood mitigation must include a canal

or cutting on tho southern side of Duckenfield

from beloav Ra} mond Terrace
"

Mr bcobie said

ho favoured tho sohtmo becauso it avas tho most

practicable and tho least costly A great many

schemes had been propounded, but this was, in

his opinion, tho best They had a schemo boro



his opinion, tho best They had a schemo boro

avhieh would cost under ¿100,000, and they

öhould ondcavour to havo it adopted

Mr JOHN LEL, m seconding the motion, said

ono pleasant feature had como under his notice

Mcssis John Eales had promised to givo tho

necessary land without compensation It was a

splondid example The meeting encouraged him,

and made bun fool hopeful Amatour ougincora
aa otild propound then bohemo and moko trouble

The want of ¡uuauiinity in the¡past had beon their

avenkness, but this meeting gavo him courage, and

enabled lum to look foiavard avith hopefulness

If they w eut as a body considering each other

and helping each other success avould attend their

efforts The unemplo}ed noav in the distuct

avould enahlo tho Goa eminent to cairy on tho

work, aud find employment for thoso who really

wanted help Tho Government Bhould start the

aa ork before tim arintei commenced

Mr H H BiioaiN, lu suppoiting the

resolution, said it aaas no use talking of

tho past What they wanted to know

aaas how to avoid floods His oaui electorate had

suffered, aud ho aaas thero that day to show bia

sympathy with thu movement Any Boheme of

flood prevention mußt bo a national ouo
,
thelossos

of tho individual aaiiro in ("fleet tho losses of the

State He would do all in his power to bring the

matter to a satisfac tory issue

Dr Mciedith piiiposnd Iho following amend-

ment,-"That In (ho i.linton of this meeting tho

Government bo uigid lu preparo a achorao to

oairy out tho iilijinl- of Iho (list resolution
"

Tho

amondmont avila si« muli d bv Mr Kearney

Mr Guru» mi'ii lind Hint ho ai aa called on to

support an ann
IIIIIIIBIII

As member for West

Maitland li" foil H hi» duta to assist tho move-

ment for Iii" ff'""- "full It would not bo right

to adopt an}
II

li ni" but to g» to tbo Government

and ask llinm lu mlopl nuinu nu tbod avhieh avould

deal with 111" wimbi qui allon from Singleton to

Nowcastln Mu av i« mil mitnsfUd awth tho îoporta

of tim onf-hiKim up In dut.i did ho think thoy

should lin i iiwlilnmil ii« uuioliislvo Ho aiould not

h»yo
»jiolioii Hint iliiy but foi a question asked in

the House somo nights ago It had been said

that tho peoplo of tho Maitland district had con-

tributed £8000 toward» tho cost of building em-

bankments That statemont was
wrong Ho

asked them to voto for Dr Morcdith's amondmont,
as it was tho w iscst course If tho resolution waa

carried, tho peoplo living down tho river could not

support the scheme, and consequently thoy would
fail by reason of their antagonism Thoy must bo
united if thoy would succeed

The Chairman then put tho resolution, whioh
was carried, the Chairman ruling tho amondmont
out of order

Dr MEIIKDITII moved the third resolution The
speeches mado thoro to-day showed cloarly that
thoso avho had spoken av ould not give their oon

aent to nny scheme which did not protect the resi-

dents of the Lower Hunter The resolution was as

follows -4i That this meeting disapproves of any
cuttings or canals being mado about Raymond
Tcrraco and Maitland until such timo as the works

at tho lower end of the river aro completed
?

Tho resolution was briefly seconded by Mr
William Lane, and carried

It was resolved that a deputation should place
tho resolutions beforo tho Government, and that a

loaguo bo formed
On tbo motion of the lion J N Brunker a

vote of thbnks to the chairman tcrmmatod the

meeting
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A COLOSSAL SCHEME.
-+?

PREVENTION Or FLOODS AT WEST
MAITLAND

A RESERVOIR 35 SQUARE MLLES IK
EXTENT.

ESTIMATED COST, £050,000

DIVERGENT ENGINEERING VIEWS
I

The disastrous floods which have periodically

dovastcd West Maitlaud through the gathering
wateis on the enormous watershed of the Hunter
River hav e on sev oral occasions directed attention
to the necessity for somothing being done to prevent a,

repetition of tho loss of life ana property In re-

sponse to tho energetic appeals of Mr Gillios, tho

lcprosentative of the AVest Maitland electorate, th«

M linster for Works, Mr J II loung, empowered
Mr Price, Assistant ongtnoor of Publio WorkB, to
make a careful inspection of tho locality, and report
us to what measures ho considered shoulóf bo

adopted to mitigato or,
if possiblo, provent a repoti

ttou of iloodB in tho future.
As tho lesult of a careful consideration of tl/o

mut er, Mr Price is convinced " that no Bystem of
channels could savo West Maitland when such ex

ttaordinary rainfalls occur
"

Honco ho is satisfied

that
(

any schemo for straightening and deepening
the lower river must stait from tho ocean He

considers the works now in progress at Newcastle
will bo bouelicial m secunng an improved flood dis-

charge for Hoxham, Raj mond lerraco, and the
Lowei Williams, hut thoy will hive no effect at

Morpoth, except dunug small floods

Io prevent a flood rising higher than 8ft at Ray
moud Terrace would necessitate the outting of a

hugo canal 300ft wido, 12 miles long, sovon mileB of
it 13ft deep, und flv o miles 20ft doep This would
involvo an expenditure of ovor £1,000,000, ondovon
then it would only reduce the level of the 1893 flood

by 7ft. Nnturnll} enough,(Mr Pnce rojoctod such »

proposal as Utopian Such a large sum of money
spent m building training walls on the lower river

would havo a better effect and improve navigation ,

vv boreas tbo suggested canal would ruin
it, unless

carefully maintained and regulated*

Failing to lind any solution of tho difficulty by
attempting to rcduco the flood levels by cuttings on

tho lower nv er, Mr Prico turned his attention to the

upper river and its tributaries, in the hope Of getting

a suitable site to build a reservoir large enough to

regulute a wholo flood or half a one, as suggested
hy Mr Gordon He discovered a favourable site

at Woodlands, on tho Hunter, about 10 miles below

the Goulburn Junction Aftor thoroughly examining
tlio upper ti .butanes of tho Htiuter River, Mr.
Price forn.ed tho opinion that it would ho more

economical and effective to .'

crcato ono groat luke

by constructing u high masonry data at Woodlands,
bolow Denman, than to form a great number of
stnnllor resorvous on tho tributaries

"

Borings
shonod that tho foundation would bo on hard blue

snnlo, with certainly two coal scums
J he colossal nature of the undertaking may be

judged by the fact that to raise tho water level at
Woodlands by moans of tho proposed dam to s,

height of 130ft above Bummer lovel would, writes
Air Price,

"

submerge over 33 squaro miles of

plum, and would back up the Hunter and Goulburn
1 ivers foi ten and eight miles respectively above the

junction near Donmau
"

ThtB, unfortunately,
would flood tho township of Denman, "which
would havo to bo removed to higher ground,"
obfcervcuMr Price killis would, bowovcr, be an

advantage, us tho township IB now completely sub

meiged during high floods, which sweep houses away
awl causo loss of life Tho maximum capacity of
the proposed dam is estimated at 10,000,000,000
cubic foot, and tho gieatest depth of this immense

body, covering 35 square miles, would be 130ft
As Mr Price remarks "It ia hard to realise

such au linmeuso body of water as 40,000,000,000
cubic feet No urtiftcial leservoir in tho world at all

approaches it
"

lu a word, tho projiosed reservoir

would bo ¿¿b times larger than the Prospect Reser-
voir which supplies Sydney with water Mr Price

sol down the estimated cost of tho vv ork at ¿650,000,
;

and points out that us the whole country will benoni

by thopiotecttoti ullordcd to the) railways alarga
proportion of the cost of tho work Bhould bo under-

taken by tho country at largo

THE CHIEr ENGINEER'S COMMENTS

THE CHIEr ENGINEER'S COMMENTS

Commenting upon tlio loport tho Engineer-in
Chief of Public Works, Mr O W Darley, write« -?

"lhere is no doubt that tho height of flood waters

in the lower river can be leducod, and, to a consider

tihlo extent ícgnlatod, by impounding water in the

uppei pait of the valley," but he uttors a warning
noto when ho -ays

-" Great caro must bo exercised

in releasing irapoundod water . for if the

flood vvaterlio kept up to a lovel oxcooding a banker

tor a considerable time it mny do much more injury

to property than by letting a big wave pass quickly

down tho vallo)
"

A difteronco of opinion exists bet» eon Mr Dailey

and his assistant ns to tho probable cost of budding

tho dam On lins point Mr Darloy savB -" Mr.
Price, I think, Ima taken too sanguine a viow as to

tlio piobahlo cost of the dam Tho prices aro out
altogotliei too Uno, and I doubt if

auy competent
contractor will tra ready to tender at the figures

quoted I am of the opinion that the very low est
cost at which this undertaking could be completed

would bo 13(10,000 "

One oi chu most serious comments of the Enginser
tu-Chiof is cmbudicd in the following remark -"I
hav o al o some doubts as to wtiethor such a great
dum could bo safclj built on a shale and coal bed
foitnation

"

Both oflicoia, howevci, ngrco on one point,
namoi), that it would bo injudicious to expend largo
sums of monoy in making flood outting« in the lower
uvor to reduce the flood height at cortaiu places
'

Ihls,"obsorvosMr Darley, "
might bo beneficial

to ccrtum places, but would mean destruction to
other places lowoi down."
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I

FLOOD PREVENTION IN THE

HUNTER RIVER.
m

RECOMMENDATIONS BY Mit. C. NAFD3R
BELL.

TO COST OVER A MILLION.

RESERVOIR SCHEMES CONDEMNED.

A DRAINAGE BOARD PROPOSED.

The report hy Mr. 0. Napier Bell, M Inst 0 F ,

upon flood preiention in the Huutor River, was pre-

sented to Parliament last night It is a long docu-

ment, and refers in detail to tho various schemes by
other engineers and departmental officers having the

same obiect"M view In 1897 ti o late Mr Price,

0 E , having carefully inspected the wholo district

of the Hunter and its tributniies, found u sit« nine

miles below Denman, «hteh he cousidered suitable

for a dum for nu impounding lescnoir lu fnct,

with a dam 130ft high it would ho'd tho unheard-of

quantity of forty thousand million cubic feet of

«ater Such ti

quantity would vcrj nrobably bo

moro thau auy ono Hood from tho Uoulburn and

Hunter Itivors, below the junction of which the dam

is situated, nudMi Price crnphitticalli recommended

tho adoption of tins system of mitigating the

Huutor floods, and ridded 1 is conviction that

no other method would bo successful Mr

Napior Bell, however, ngrees with Mr. C TV.

Darlsy, Engiucor-m-CI icf, that it would bo liihcult,

if not impossible, to hundió this vast body of im-

pounded water He points out also tint the New
eastle harbour might bo uffected Anj tampering
with tho liver would certainly result ia affecting tho

depth of water on Newcastle bar, which is main-

tained at its present depth by the existing flow of the

river, flood waters, nuil tides together ,
and if any

considerable quautitj of flood water « ere taken out of

tha river, «nether by roliof channels or impounding
reservoir«, soma in j jnous effeet would most likclv bo

felt on tbo bar in fact, the bar as it is may bo too

narro« or too shallow for the liJul bu in inside On

certain occasions, it is pointed out, the proposed
reservoir «ould not have served its purpose ,

ncitoer

would it on tho moro lreouent occasions when two

floods follow each o her at short intervals luanj
case, soomg how uncertain is the arrival of floods,

bo« uncertain what laiufnll will produco oue, hoiv

careful tile man must bo who handles sneh a vost

body of water, and low entließ ne« und experi-

mental is such a mcthol ot regulating floods,

Mr Bell thinks it «ould be more prudent
to let sumo other cour til try the ex-

periment
ii it, and see ho« it «oiks

Coming to hjis ort n proposals to mitigate the floods

ni tho Loner Hunter, Mr Bell suys that, although
tue floods oitt> bo lowered between Maitland and

Morpeth, ho does uot think that tnev can be

lowered botweeu Morpeth aud Hexliatn bv anj
works «itbiu a reasonable cost By spreading over

the.land tuo lloo is aro uow as low as they can bo

buff if they aro prevente
1

by levees oi embankments

from so Bproading their height « ill not be lowered

Uniform gradietils from Newcastle to Morpeth may

bo given to the
1
ottom by dredging, and the nu-row

parts may be enlarge! to give a uniform sectional

waterway, but still tho river eudiiuel «ill not hold

a big flood within its natural banks so that if tha

water is to be k^pt oh tho land tbo flood must bo

shut ni between embankment!, and «ill be as high
as over It is pointed out that nothiug now can

make the banks, uud tho town of ^ est Maitland

reasonably safe unless a straighter courso is made

for tho liver as f ir as Morpôth Mr Boll shows his

reasons for believing that it the river were so

straightened the height of the floods would not be

raised ot Morpeth, or anywhere olio down the river

Ihe fact u, the loport state», that sueh ii fliod ns

that or 1893 caunot bo controlled and if Maitland

can be secured against it, it must bo loft to burst tho

banks aud go all ovei tho countrj, for if tho

diversion is cut it «ill not rise so high over

the Bolwarra and Pitnacree districts as it did then

Iho dnersion from Maitland to Morpeth would only
benefit tho Maitland, Bolwarra, and Pitnacree dis-

tricts, and tho question remained as to what should

bo dono for the country between Morpeth and Hox

liam Pmally, Mr Bell states that the safest way
to attain tho object sought of proventmg floods from

to attain tho object sought of proventmg floods from

inundating tho laud without pioducmg violent and

unlooked-for changes, would bo to gradually carry

on the «eric of oyibaukiug and dredging together

Pirat, beginning at the hi« or end to raise the banks,

say 5ft high, between Hexham and Morpeth, and to

tlrcdgo and enlarge the ch inuel io as to koop down

the extra height of Hoods as much as possible
,

then,

in succeeding yeal s, to raise the banks ii few feet

more, dredging and enlarging the channel at the

samo timo in the end, tho banks being raited as

high as experience showed the> reqnirod tr be, and

the mer dredged aud enlarged to correspond, ibero

would bo ii fair chance of permanency in tho work,
the floods «ould bo iery

little higher than thev uro

non, aud the land entirely protected from all but

unuaully high Hoods, «Inch «ould breach the banks,
und then they must bo mar*e up again Great floods

occur only at long intervals, and in every country
where land is nrotocted in this «ay they
never pretend to etpect cjuipleto imuiu

nitj from accidents bj unusuillj high Hoods

Commencing from be ow und «orkiug up, the re-

sults would be useful from the commencement and
as the lower river fran Hebburn dowuwnrd, is not

in such urgent need of protection from Hoods as tne
Maitland destnet, the people should bo content during
tho time necesiary for tin completion of tho work
Hie work contemplated is to nnprovo and embank

the mor from Hexham upward to Morpeth, it being
assum d that thorner, as it la belo« Hexham, will

carry off the flood water, without much change of
height, to Newcostlo and the sea Taking the

differeut vio« s of the case into consideration Mr
Bell s atvice would bo to otraightou the river be-

tween West M altland md Morpeth, cut through the
two sharp bends above tho \\ illiamB, remove the

obstrue iona at Green Rocks, aud ranko a cut 500ft
n uto through the abo tis ol the North Channel This
would gnatlvrebevo the floods, and might be all that
n required for many years to como 1 here nrs mauy

i

pi ices in want of good drainxge, which, m Burne

eases, is prevented
Viv

not having authority to dr nn

tlnough other people's lund This could bo put
right if there was a drainago board, or board of

riler conservators, under tho authority of which all

requirements, such as diamage, the position of em-

bankments, tbo protection of the banks with stone,
tho checking of encroachments of the river, rogu
litions of the planting of nillows along tho batiks
prohibition of throning trees into the river, and
generally, all matters connected with the
river nnd the distiict would be controlled
To straignten the river betweon Maitland and Mor-
peth, and enlarge th» river-bed up to Belmore Bridge,

would, Mr Boll estimates, cost about £200 000,
which ia ii verv large sum, but it would relievo Mait-
land and tho Bolwarra districts of all auxietv from
floods Besides this, ho recommends that two bondB
above the Willums be cut through, tho obstructions
at Green Rocks i amoved, and a deep cut bo nade
through the shoals of tbo north chanuel I hese
notild cost illa Ot 5 lue total estimate for im-

proving aud embanking ths whole river is £l,07G,G0O,
n Inch is about £130,000 more than he estimates
Mr Price a proposed dam nould cost, and it is l

much oafcr and more trustworthy way of alleviating
the floods of tho Hunter
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COUNTRY NEWS. |
I

HUNTER RIVER FLOOD MITIGATIONS I
WEST

A conference of local goternlng bodies ttas

held jLsterdu) to rcvltu the question of flood

mitigatiori The confèrent o deemed tho time

opportun« for a scheme of flood mitigation
and that \tajs and means Bhould be con-

sidered
A deputation from the West Milthnd Colin

eil waited on Mr C \\ l)c (Undei Secreltrr

for Public Vtoiks) and iskcd for asilstanco
to replace the embankment nt YYnllis Creek

which collapsed in a recent flood Mr Tye
said ho would consider the request

Hie embankment piottctt tho lower end of

Maitland mid South Mnitlantl When it
gasa

way a temporary Bind big and timber «¡truc

ture wns placed in position
Resldeuts of Last Maitland waited on Mr

T)C, asking that assistance should bo granted
to build up the binlt at Hast Maitland to

check the overflow of the flood waters Mr Tj«
promised that the district engineer would pré-
paie a leport
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ESCAPE

From a maximum height in tlic flood

on Friday at midday, of 31-J foot, tin*

rivor at Maitland liad fallen on Sunday
to 1(5 feet,- the low rate of

falling being due to the 'wator being
held buck, by the Paterson being in

flood, and also to tho great rnjnfull in

the'upper reaches of many of the lit 111
,

tributaries .of tho. Upper Hunter anc!

Ooulbui'u .rivers, "Tho great
(

,bulk of t.lio

water has moved aw'ayfroui the flooded

farms, but they will be useless for

farming purposes for some weeks.

Tt was fortunate for Maitland that

the big embankment-,at tho. foot oC the

llorsoshoft Bend, creeled to divert 1 lu

stream direct-into Gillies-Cutting, did

not collapse, liko the embankment erect

ed at the other oud of tho old rivor bod

near the railway, as t'lcre would then

have" boon a -strong ''stream operating

against tho. High-street embankment,
'

and 'menacing tlie
town.

,

The ilood water was clear of the tram

lino in Newcastle-street, ICnsl Maitland

on Friday evening, and tho through
isorvit'c between East and West Mait

land was. resumed
,

on Saturday morning,
Hie" Hue not having been seriously in

terfered'with by the How of flood waioi

road.
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WOO HOMELESS

Flood Devastation Continues

WEST MA1TLAND ISOLATED

Hunter River Nearly 1893 Record Level

SYDNEY, Thursday.

'

News of the devastation by the flood waters is' gradually
trickling through. It is estimated that at least 1000 persons
arc homeless in, the Hunter River district. Besi'des the Maitland

Town Hall, the Catholic Hall, St. Mary's and the public schools

were thrown open as shelters. Many persons who were compelled

to leave their homes, escaped with only what they stood up
in.

The river is now 36 feet 6 inches above normal1 low water

mark, and was still rising this morning. Water is rushing through

the shops in the business centre of West Maitland and then

down High Street. It is three feet deep in front of the post

office and all services are disorganised. Throughput the dis

trict rations are being served, to those in distress.;

.Rescue parties "worked heroically

throughout the nightin an endeavour
_

to

keep tlie fJood waters from .
finding'

their way through the protecting ern

; bankments at Oakhampton, only half >i

mile away from Maitland. This morn

ing West Maitland was isolated by rail

and road. The river was only six

inches 'below the record height of the

1893 flood. At one house Constable

Cromelin had to break a; window on the

top floor with an axe in order to

rescue a man, his wife and a sick

baby, who were trapped in a bedroom.

The water was up to the ceiling on the

lower floor. Seven swagmen were res

cued from the roof of one old hut,

after spending the night there. An old

couple refused to leave their home,



couple refused to leave their

notwithstanding the entreaties of their

aaon, and eventually a constable was
'

obliged to carry them through the

water which was waist high.

RAILWAY LINES FLOODED

Koad communication north of New

castle is still completely disorganised

and the Railway Department holds no

hops of restoring the services to-d^y.

At West Maitland the water is level

with the platform, blocking both the

main northern and North Coast lines..

At Tarro the line is under water and

traffic between Newcastle and Mait

land has been suspended since last

night. The North Coast and Kempsey
maili trains, which left Sydney on

Tuesday night, are still marooned at

Coopernook and Tarce on account of

washaways.
Further torrential falls i.u the dis

trict surrounding the Manning, Hast

ings and Macleay Rivers were report

ed at the weather' bureau this morn

ing. In the lower regions of the Hunter

Yalley the position is slightly im

proved, but there have been further

heavy falls- in the Upper Hunter, where

the position is considered seriouf.

POSITION IMPROVED

The acting State Meteorologist, in a

statement this morning, stated: "From

information we have received we judge
I

'

that the situation, in the Hunter Valley
J

"generally wis
'

improved, although it j

would take some time for. the flood

waters to come down. Heavy showers

are likely throughout the district to

day, but a recurrence of the tremendous

falls of test night and yesterday are

riot likely." He predicted that by to

night the position generally wouMv be

very much better.,
,

The Railway Department advised to- j

day that the following trains have been

discontinued until further notice: 4.4

p.m., Moree; 5.45 Kempsey,' 8.30 South

Grafton and beyond, 9.5 Glen Innes



Grafton and

mail. All train arrangements for to

day and to-morrow are undecided, pend

ing the receipt of further news.

The department further advises that

there will be an intermediate service

for stations north of Singleton on tho

main line and also north of Kempsey
on the North Coast line.

LUCERNE CROPS DESTROYED

Further details of the floods in the

Hunter district show that thousands of

acres of land are submerged and luc

erne crops of great value have been

destroyed. George Bridland, a well

known farmer, narrowly escaped drown

ing after his sulky capsized near West

'Maitland. He was rescued by a flood

, boat.

During the voyage of the steamer

Elverie from vKembla to Newcastle a

seaman was swept overboard by the

heavy seas and drowned. The man was

not missed until the vessel reached

.Sydney early this morning.

TRAIN FOR WALLA.IJCr ARR A

Some of the marooned passengers

on the Kempsey mail are sleeping in

the train. The North West, Glen

Innes, Tamwort.h, Nor:h Coast and

Kempsey mail trains did not run to

Sydney to-day. No trains have left

Sydney for north of West Maitland

since Tuesday, but a train is being

despatched at 3.30 p.m. for Wallan

garra via the western line. It is not

expected that it will reach Wallaii

garra until 6.37 to-morrow night,

connecting with the Queensland train..

The Glen Innes and North West mail

trains and the two Brisbane expresses

which left north yesterday detoured

via the western line.

GRADUALLY RECEDING

The acting weather man (Mr. Camm)
said to-night that the floods in the

Hunter Valley were gradually receding.

There were indications that during the

next 24 hours further heavy rain may



next 24 hours further heavy rain may

be-' expected about the E*astings and

Macleay rivers, and parts of the Man

ning. Generally speaking, however, the

weather was gradually improving. His

information was that the rain had prac

tically ceased at the head waters of

all these rivers..

FIGHT AGAINST WATER

The water has risen to a depth of
three feet in the town- uf. Hexham,
and families have removed to safety.

A desperate fight is being carried on

against the water at Lornd, a resi

dential area of Maitland, where the
houses are now lower t<ian the river
level. All shop proprietors and em

ployees are assisting gangs to

strengthen the river bank.

GAS MAIN'S BROKEN

Further serious
'

flooding occurred
"when Kail's Creek overflowed this

afternoon and spread, over a large
area of land. In some parts, gas.
mains have /been broken and electric

ity supplies interrupted.

A dredge fouled a cable under the

Maiming River at Taree this after

noon and telephonic communication
with; the whole North Coast from

Taree was severed. : It will be some

days before the telephone service can

be restored.
?'

The Railway ^Department is unable

to state when the North Coast ser

vices will. be restored. Two trains

will leave Sydney to-morrow for. Wal

langarra via Muffgec.

MANY WASHAWAYS

Many railway -washaways have been

reported and at ,'some parts the water

is many feet. d^ep over the lines.

Hundreds of men toiled 'throughout'

the night repairing some nf the most

serious breaks,
j

/, .,

The river at Singleton Jia* risen to



43 feet 6 inches.
,
At "West Mait

land, the latest report indicates that

tho position is
j

becoming worse. The

river is at the 37ft. 6in. level and the

Weather Bureau states that this breaks

all. records sinqe I9"0.

Many residents were washed out at

Oakhampfcon tti-day, where the ri.vor

banks gave way, and flooded pre perty
to a dor>th of several - feet.

,. ISOLATED

Two men na'med Trainer and /Rich

ardson wero caught in the current of

the Wollamba : River near Taree, and

the boat capsized. Trainer is in the

middle, of tliq flood standing on a

small piece of high ground, while

Richardson is isolated in a tree top in

the centre of ? the swift current. The

police, are/attempting to rescue them.

At Taree, the flood is tho second

highest in the/district's history and

it will take the farmers years to re

cover their Tosses. Practically all

winter fodder has been destroyed.
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WORST FLOODS INT N.S.W. HISTORY
|

EVACUATION OF FOUR TOWNS;
SLX DEAD; VAST DAMAGE
SYDNEY, June 19.-In the worst flood in the history of

New South Wales, four Hunt?r River towns - Singleton,

Warkworth, Oakhampton and portion of Maitland-were

evacuated, six people were drowned, and enormous damage
resulted.

The flood is beginning to recède and as the waters fal!, extensive

tft hntllM. fgrms and ol*nnC ia kain** vavAalaJ

R.A.A.F. planes nave been or
;

dered to fly 2000 army blanket

to flood areas. Police cars havi

¡left Sydney with more blankets
I

In the Wyong and Tuggeral
areas, south of Newcastle

families are clinging precari

ously to the tops of house

awaiting rescue by police anc

volunteers manning emer-

gency craft.

Flood deaths are : Georgi

Pye, 25, of Windsor ; Esme Gor-

don, 16, swept away at Coolon-

golook, near Forster ; Georg«
Gardiner, 25 and Basil Clifton

18, drowned at Maison Dieu

near Singleton; Robert Ar-

thur, 21, of Croydon, anc

Samuel .Stace, 70, Woolongong.

CYCLONIC DOWNPOUR

Up to 10 o'clock this morn-

ing 14 in. of rain have beer

recorded in the' Gosford dis-

trict.

After days of cyclonic down-

pour, the Bunter River burst

its banks today and flood

waters poured into towns.

Dozens of people are

marooned on roofs near Wy-

ong waiting for police rescue

boats.

At Singleton, the river rose

42 ft. Police ordered towns-

people to evacuate their homes

at 7 a.m. Residential areas are

been

flooded and refugees have been

m

sent to the court house anc

Town Hall.

Mothers and their babie;

were evacuated in rowing boat:

from the Fairholme Matemitj

Hospital.

AT MAITLAND

The evacuation of more than

BOO flood refugees from the

Maitland Town Hall began to-

day. At mid-day yesterday the

water was 3 ft deep and lap-

ping the top step. Later, it

rose through the Town Clerk's

office floor and at 5.30 the wat-

er was 3 in. deep.

The city is now isloated co

normal traffic. Water is 2 ft.

deep over the low bridge at

North Maitland and the south-

ern approach from Newcastle

was been impassable since

Saturday night
An official count at mid-

day is that 1600 homes are

under water or uninhabit-
able. Most of Maitland's

20,000 people are now in

the higher section between

t&e police station and the

post office.

Attempts aro now being

made to take the evacuees by
truck to Largs and Lochinvar.

Big army-type trucks are able



Big army-type trucks are able

to cross the long bridge.

AU halls «nd hotels are full

and private homes are taking
in people.

This morning sandbags m

the streets gave way and wat-

er poured into the Horseshoe

Bend section of the cits, where

about 1000 people had their

homes.

"When Horseshoe Bend goes,

everything goes," said an old

Maitland resident. "1893 was

the only flood that reached the

bend."

. Anny ducks, one from the

Northern Rivers, and one from

the First Tracked Amphibi-
ous vehicle squadron, RAASC,

have rescued more than 2000

people since the floods began

and are one of the reasons

there have been no drownings
to date.

Captain E. L. Stocks, com-

mander of one of the ducks,

said people had refused to be

taken off in many parts of the

town.

POLICE POLICY
The army and police have

adopted the policy of letting

people stay behind unless the?
are in immediate danger.

One of those who said she
would stay, was an old woman,

wno" shouted: "The 1893 flood

was right up to my verandah.

This is nothing,"; The water

was about 30 lit. from her top
veranda of the two-storey
house.

Boat crews are still taking
people from isolated houses.

Maitland is without gas. The
;

bunkers were swamped today.
Electricity, which comes from

Newcastle by high-tension line,

is still functioning.

Police and council men say

they do not think the water

can go much higher.
-

"But we have been thinking
that since yesterday," said one.

"This flood is pretty big."

The lower South Coast road

to Woolongong will be closed

for two or three days. .On

some parts of the road, bould-

ers weighing up to 30 tons have

crashed down from the cllfl

.tops, while in other parts the

bitumen surface has cracked

and in some instances por-
tions of it have been washed
into the sea.

PENSIONES DROWNED

Samuel Stace, 70, a pen-

sioner, was found drowned in

a small creek on the outskirts

of Woolongong early this

morning. He lived alone in a

shack, which was reached by
a bridge over the creek.

it is thought he was return-

ing last night after spending
(Continued on Page Pour)



WORST FLOODS IN N.S.W. HISTORY
(Continued from Page One)

the day in Wollongong and, in

the darkness, did not notice

that the bridge was covered by
several feet of water as the
result of the heavy rain. His

body was found caught by tree

branches a few yards down
from the bridge.

Although flood waters of

the Capertee River are

gradually receding, parts
of the remote shale oU
centre of Glen Davis are
still under water and the

town is isolated. Most of the

residents of the "bag town"

section were evacuated to-

day.

Serious damage has been

caused to the National Oil Pty
!

Ltd works by the flood, but

the extent cannot yet be as-

sessed. Two huge petrol stor-

age tanks were extensively

damaged.
Stranded by line washaways

since Friday night, several hun-

dred passengers aboard two
divisions of the Brisbane mail,
at Taree, have been suffering

severe hardship. For two days
they have had rib changes of

clothing in the very wet, cold
and dirty conditions.

BITTER COMPLAINTS

Passengers complained bitter-

ly yesterday that the railway
refreshment rooms had made

no effort to meet the extra

demand. The trains which left

Brisbane on Friday, at ll ajn.

and 11.45 a JU., were stopped at

Taree 12 hours later.

Passengers were told by rail-

way officials that the line was

under water In several places

between Taree and Maitland.
Porters at <he Taree station

told them that it might be

days before they can get

through.
A party of 14 of the passen-

gers left Taree, by truck for

Sydney yesterday afternoon.

They completed the 235-mile

journey in 12 hours, after

battling at times through 4 ft

of water.
Two of the party, Mrs F.

O'Brien and her 18-year-old

daughter, said yesterday that
the party had decided to hire
tile truck, a large transport,
Because conditions on the train

were too severe.

"No consideration was

shown to passengers at

Taree," said Mrs O'Brien.
"We were told that the

truck trip would be haz-

ardous and that we might
not get through. We all de

decided that we would

much rather take tho risk
than stay on the train."

Mts O'Brien added that the

first meal made available at

the refreshment rooms was

breakfast at 7 a .m., eight hours

after the train arrived. The

rooms were then shut from.8

a ju. until 1.30 p.m. The charge
for the truck trip wis £2/10/
each. A. woman with three

young children had to stay on

the train because she could

not afford the truck fare.

Miss O'Brien said that the

truck had passed long lines of

stranded traffic. In places there
were ,60 to 60 vehicles in the

one line halted by water to

4 ft deep. The driver of the

truck left the main road sev-

eral times to avoid particularly

bad sections._
They by-passed Maitland be-

cause they "were told they
could not possibly get through.

Miss O'Brien added that she

thought her party was the first

to get through from north of

Wyong.
"I am feeling very sorry for

the mothers on the stranded

train," she said. "They must be

having a terrible time."

BLANKETS DISTRIBUTER



BLANKETS DISTRIBUTER
The Minister for Social

Services (Mr F. J. Finnan)

said tonight that 2200 army

blankets from Greta military

camp were distributed today
to flood evacuees in the Mait-

land area.

He said that RAAF Da-

kotas were standing by at

Richmond and Schofield aero-

dromes ready to carry sup-

plies to any of the distressed

areas.

Mr Finnan said that as thc

number of evacuated homes

had increased from 500 to

2000, food shortages at Mait-

land were likely. The RAAF

planes might be needed tc

drop food supplies because

Maitland was isolated. Fodder

for marooned stock might alsc

have to be dropped to preven'

further stock losses.

"There are at least 1001

evacuees housed in 12 public

halls in Maitland," said M.

Finnan. - "The rising water,

are now entering these halls

Welfare officers are working

night and day and have com-

pleted arrangements for these

people to move .into Greta

camp. The first batch of them

is expected to arrive here to-

night. Welfare officers have

obtained food supplies fron:

the railway. The food position

tonight afc Maitland is still

very serious. Water is lapping
the funnels of the engines ir

the Maitland railway yard."
The flood situation at

Windsor tonight, Mr Finnan
said, was. also serious. Resit
dents expected a further rise

of 15 ft in the river.

NIGHT OF HORROR
Refugees from Pitt Town

Bottom, about five miles frorr

Windsor, today told of a night
of horror when the Hawkes-

bury River swept into then
homes early this morning.
About 13 people were rescuec

from their flooded homes ir

that area today. Three young!
babies were among the evacu-

ees.

Mrs D. Douglas, motlier of

two of the babies, said
*

she
would never go back £6 the
house.

"X will never forget last

night," she said.
Another refugee, 80-year

old Mrs George Jenkins, coule'

not talk of her experience.
She said: "I cannot speak

of it. I am going away from

here."

Everybody had been evacu-
ated from Pitt Town Bottom
this afternoon, The flood is

nearly 40 ft above normal at
Windsor and is still rising.

The latest reports from the
Hunter River flood centres
suggest that the next 10 hours
will be critical between Hex-
ham (about 12 miles from
Newcastle) and Singleton. In-
coming tides will toank up the
flood waters between Hexham
and Maitland which tonight
was.isolated to normal means

vt traffic.
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FARMERS, HIT

BY FLOOD,
CHANGE JOBS

From Our Staff

MAITLAND, Sunday.-Their flood losses

had forced many farmers in the Maitland district

to take jobs as road workers, Mr. T. G. Elkin, a

stock and station agent of Raymond Terrace, said

Mr. Elkin, who is 79, said

the flood was the worst in his

memory-"much worse than

the 1893 flood.

"Milk production will be cut

in the district for at least four

months," he said. "I've never

seen such devastation of farms."

He estimated the damage to

farms in the Maitland district at

more than £200,000.
Police and other officials esti-

mate the damage in the town and

countryside at £.350.000.

The morale of Maitland people,

many of them badly short of

money, has been shaken by this

flood in 12 months. "

I

They fear another flood will

occur within another year, and

say they would not be able- to

carry on.

But only a few want to leave

Maitland.

Most who have suffered have

gone back to their homes, and
are patching them as best they

can.

Some will not be able to re-

turn to their houses for weeks;

and others canrftt return, be-

cause their houses have been

wrecked by the water and wind.

The Social Welfare Depart-

ment has accommodated and fed

more than 500 people, some

almost penniless, in public halls.

TOUR BY ASSESSORS
I

In addition to the work

done by the Social Welfare
I Department, assessors ap-

pointed by the Maitland Flood

Relief Committee are now

touring arcas and estimating

damage to properties.

Money from "The Sydney
Morning Herald" Flood Relief

Fund will help these people re-

pair their homes and carry on.

I accompanied Mr. R. Porten

an assessor for the South Mait-

an assessor for the South Mait-

land area, when he inspected

some homes yesterday.

The first home visited was that

of Mr. Raymond Gray, 42, of

Walker Street. The house has

been so badly smashed by flood

water and wind it will have to

be demolished.

"I've been terribly worried."

Mr. Gray said. "I can't go back

to my home and I've got no more

money to build elsewhere.

"I was flooded out last year

and it cost me all
my

savings."

I

"LOT OF CRYING"

Mr. Porter next called on Mrs.

M. Gillan, a neighbour of Mr.

Gray's.

A wall of her home has been

knocked out. The house is a

shambles beyond repair.

Mrs. Gillan, wHo has six chil-

dren, said: "I've done a lot of

crying. This is a terrible blow.

.'My husband is a railway

worker. He will have to do his

best to put the house together

somehow, as we have nowhere

else to live.

"I stored our clothes in the

loft, but the water reached there

and they are ruined. .

i

"We were flooded out last year,

too, and lost our furniture then.

We got our furniture out this

time."

Mr. Porter
"assessed 700" of the

1,500 claims in the June flood

last year. He expects he will

finish his present job in a month.
Maitland authorities say the*

State and Federal Governments

should straighten the Hunter
River's present channel from
Oakhampton to Morpeth, clear

silt from the river bed, and build

dams on the upper reaches.
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HUNTER RIVER A
MENACE AGAIN
Moitiond Facing New

Flood Crisis

SYDNEY, June 19.— Police Utued a warning to Maitland resident* at
9 p.m. to-night that a critical position would be reached in Maitland between
9 p.m. and midnight.

1 he Hunter level at Maitland dropped 8 feet to-day, but reports from
centres upstream were that the river was rising rarydly. The first volume of
this inrush is expected to reach Maitland before

Men taklne bread to flood
bound families (it Miller's forest
anil Nelson's Platan to-uav nar

rowly escaped being Bweot away,
iilicn their launch sank after be
nt holed by a fence post In nix

wet ol water. The men were

rescued by a farmer who was

travelling downMrenni In a bout.
It Is believed that the plight of

some of the families i:i (he area

is serious.

12 Aerodrome* Closed.
About 60 yarda of roadway be

tween Mossvale and Nowra wax

covered by a landslide from tha

Barren harry Mountain lute tills

evening.
.Some roads in the Windsor dis

trict were Btill covered with aa

much aa five feet of water.

The N.ll.M.A. said main roads

were quickly becoming trallic

able Again In most ureas.

Part of the Maltland-Newcastie
line to-day was still under water,
but train services were back to

normal, a Hallways Department
spokesman said to-day.

Twelve eerodromeB In Ulc

.country were closed, hut only a

few air services weer interrupted.

Farmer Drowned.
A dairy farmer, Claude Cookg

13' 1, was drowned tuday In

swlrlinc floodwaters at Wvbonn
Creek. Muswellbrook. Police
old he was trying to lake cans

of cream across the creek when
hLi cart overturned. His body
has not yet been found.

Sydney's Deluge.

Total rainfall In the Sydney
metropolitan area In the munth of

June to date has been 2100 points.
The weather broke to-day, and

only 14 point* fell. No rein lias

fallen for about eicht hours.

Coal Delivery Retarded.

Coal supplies to Sydnry and

Interstate ports may be seriously
reduced unless the flood recedes

In (he cast Greta area, where tho.

coal line has been undermined and

Is under water.
?

Only about 12.UO0 of the normal
daily output nf 28,000 tons froth
the Cessnuek-Kurrl mines may b»

brought over the alternative line—
.1. & A. Hrown Company's privateI

line— because empty tratna must
be taken back to the mines this

Coal Is beliiK stored in hopper*
uml dumped 'at grass' about the

I

pitheads to keep Ilic mlnoa wortt
I

inc. but in a few days all storage
1

space will be taken up and fur
ther production will be impossible

1

space will be taken up and fur
ther production will be impossible

Gale Damage.
A Rule which struck Macksvllle

this mornlnK. blew down several
i

farm sheds and outbuildings, up1

rooted ticcs, damaged roofs, and
, flattened the thick trails of «
i

huildinK under construction to!

Mscksvillc's business centre.
i

An electric power line broke)
I

north of Nambucea Heads, Hav
Infs the whole district without

power and liKhla until 1 PJB.
The Pacific Highway U tmpaas

el c about six miles south at
MackKVillr.



The Sydney Morning Herald (NSW : 1842 - 1954), Thursday 17 July 1952, page 2

National Library of Australia http://nla.gov.au/nla.news-article18273483

IFlood Control Is Lagging
In Huttter Valley

The century-old struggle against floods in the Hunter River
I

Valley is at last making some headway. The stages of public
I

protests and Government promises have been passed, and the

stage of action reached.

Unfortunately the responsible State

departments, pleading a shortage of loan

funds, have kept action in low gear. But the

position, nevertheless, is that 268,000 people
. of the valley are at least four years ahead of

the people of the Macleay, and still further

ahead of the people of the Lachlan, in their

'"pHE Hunter Valley has

experienced seven

major floods (37 feet or

higher) since white settle-

ment began. These came

in 1820, 1893, 1913,

1930, 1949, 1950 and

1951.

Since 1892, no fewer than 27

floods have exceeded the criti-

cal height of 23 feet.

Departmental officers, Royal
Commissions, and consulting en-

gineers issued reports on the

Hunter River's flood problems in

1868, 1870, 1877, 1890, 1894,

1897, 1899, 1901, 1903, and

1913.
But these reports made little

impression on the State Govern-

ment.

Then, in 1948, came the

Huddleston Report issued by the

Hunter River Flood Mitigation

Committee.

The committee, headed by Mr.

G. Huddleston, a brilliant en-

gineer from the Water Conserva-

tion and Irrigation Commission,
recommended a 20-year pro-

gramme which would cost about

£8,500,000.

The N.S.W. Government ac-

cepted most of the committee's

recommendations because it con-

sidered the Hunter Valley worthy
of big expenditure.

The valley .is a "tongue" of

lowland penetrating some 160

lowland penetrating some 160

miles north-west from the coast

into the rugged eastern highlands.

Its 6,400 square-mile basin, the

most extensive on the N.S.W.

coast, is drained by the Hunter

Goulburn river system.
Dairy farming is the main ac-

tivity on the fertile river flats.

Sheep farming predominates on

the undulating lands beyond the

flats.

Valley's Riches
But the valley also contains

Australia's most important coal

deposits, the huge steel plants of

Newcastle and many other

secondary industries.

This combination of both

primary and secondary industries

makes the valley an exceptionally

valuable economic unit. < Such a

unit, the Government has finally

decided, is well worth protecting

from the worst injuries of flood

waters.

Government departments re-

sponsible for the nver-control

work took the Huddleston Report
as their pattern. It recommended:

. Forestry: Planting of pro-
tective forests in the highlands at

the heads of the catchment area.

. Soil Conservation: Develop-

ment of woodlots by landholders;

regeneration of dense pastures;

gully stabilisation; silt weirs and

dams; mechanical soil conserva-

tion measures.

. Flood Control Reservoirs:

of three reservoirs,

Construction of three reservoirs,

to hold about 160,000 acre-feet in

all; relocation and enlargement

of two proposed irrigation

reservoirs to provide an ad-

ditional 313,000 acre-feet for

flood control.

. River Improvement: Clear-

ing of growth and snags; survey
and plan for bank stabilisation,

particularly in the mid-river

section; two minor cuttings at

McRae's Hollow and Narrowgut;

survey and plan for realignment

of levee banks; diversion at the

junction of the Hunter and Wil-

liam Rivers; dredging of the

lower river and reclamation of

adjacent lands.
I

Government departments Have

been active in forestry, but the
results of this work will not be

seen for many years. The

Forestry Commission is at present
studying the slopes of the Mount

Royal Ranges to determine

whether or not 30,000 acres

should be reserved.

Simple, But Vital
Soil conservation measures are

basically as simple as they are

important.
*

The farmer who

ploughs straight up and down the

side of a hill forms natural

drains which help rainwater carry

away his fields. But the farmer

who follows the hill's natural

contours with his plough helps his

fields retain the rainwater.



fields retain the rainwater.

The Soil Conservation Service

employs 100 persons, including

20 skilled soil conservationists, in

the Hunter Valley. This team,
which operates from Scone, Den-

man, Singleton, Muswellbrook,

Murrurundi, and Merriwa, is

equipped with 28 earth-moving

units worth £170,000, and 25

motor vehicles.

The service has carried out 13

major and 100 minor demonstra-
tions to help landholders start

conservation work on their own

properties, and 63 landholders

have so far hired the service's

plant to carry out erosion control

works, at a cost of about £.6,000.

The service has already

treated mechanically, or intro-

duced conservation farming prac-
tices, on 139 properties covering

a total area of 262,000 acres.

The dam-building programme
suggested in the Huddleston Re-

port
is still on the drawing board

and the tempo of preliminary

work has slowed considerably.
'

The Department of Conserva-
tion plans eight dams for the

Hunter Valley; but construction

has started on only one-Glen-

bawn, near Scone.

Glenbawn, which has been

under construction for nearly six

years, will be the first large,

rolled earth-fill dam completed in

Australia. It will hold' 183,000
acre-feet of water for irrigation

and will have a reserve of

113,000 acre-feet for flood reduc-

tion.

By April 30 last, the Depart-

ment of Conservation had spent
£2,541,997 on the dam. Work
is still proceeding on foundation
stripping, a diversion channel,

and some preliminary construc-

tion for the main wall. But man

By A STAFF

CORRESPONDENT

power has been cut from 580 to

340, although labour is readily

available locally.

State Parliament approved a

second dam in March, 1950,

which will be used mainly for

flood reduction. This dam, to

be built at Warkworth, on Wol-

lombi Brook, will hold 400,000

acre-feet, 70,000 acre-feet of

which will be used for irrigation.

Wollombi Brook, a tributary

entering the Hunter River above

Singleton, is responsible for most

of the Lower Hunter's flood

troubles.

Total flow at MaiUand during

the 1949 flood was estimated at

718,000 acre-feet. The Wol-

lombi contributed 425,000 acre

feet, or 59.19 per cent, of this

total run-off.

Warkworth Dam would ob-

viously reduce this unwelcome
contribution. But a spokesman
for the Department of Conserva-

tion said this week: "The outlook

for funds has pushed the con-

struction of this dam further into

the future."

Financial difficulties have-also

pushed six other dams-Fal
Brook, Glendon Brook, Rouchel

Brook, Foybrook, Kerrabee, and

Brushy-well out of sight.

River improvement, the last of

the Huddleston Committee's re-

commendations, has lagged badly

since 1948. The Minister for

Public Works, Mr. J. B. Reushaw,
is responsible for this work on

the Lower Hunter.

"Work is nearing completion

on about a quarter of a mile of

bank protection at McRae's Hol-

low, where a cut has been put

through to strengthen the course

of the river," said Mr. Renshaw
this week. "A departmental engi-

neer is at present investígatíng

the possibilities of another cut-

off at Narrowgut, near Morpeth."

Merely Tidying
This statement might seem to

imply that the Department of

Public Works made the cut-off at

McRae's Hollow. But, in point

of fact, the river itself did this

when, in the 1949 and 1950

floods, it straightened its own

course. Mr. Renshaw's workmen

arc merely tidying up and re-

inforcing nature's handiwork.

The Narrowgut cut-off now

being investigated by a depart-

mental engineer was investigated

and recommended by the Hud-

dleston Committee four years

ago. Perhaps, in* time, nature

will do that job, too.

"Erosion on the right bank of

the Hunter River at Belmore

Bridge and damage to the exist-

ing protection downstream have

been surveyed, and proposed

works are being designed," said

Mr. Renshaw.
This erosion is conspicuous be-

cause it seems likely, unless

checked, to undermine Maitland's

main bridge. There are many

other instances of unchecked but
less conspicuous erosion along

the banks of the Hunter.
Investigation of draining Louth

Park, Maitland, by a proposed

Park, Maitland, a

channel through Howe's Lagoon,

was proceeding, said Mr. Ren

6haw.
The South Maitland Flood

Mitigation Committee, an organi-

sation of South Maitland resi

'T'HIS is the last of three
*? articles surveying the

problem of river flood

control in New South

Wales.

The first article, which

appeared on July 15,

dealt with the Lachlan

River; the second, pub-
lished yesterday, drew at-

tention to the delay in

taking action to tame the

fierce-flooding Macleay
River.

. To-day's article re-

views the work in hand,
and projected, to lessen

flood damage in the rich

Hunter River Valley.

dents, first advanced this scheme

to reduce floods in their district.

The Federal Department of "Nat-
ional Development, the Joint

Coal Board, and the Department
of Railways have all investigated

and approved the scheme . . .

But no one has done anything

about it.

"By intense dredging activities,

the department has now removed
the heavy flood-siltation in New-

castle Harbour," said Mr. Ren

shaw, "and. all channels have

been restored to their pre-flood

depths, and are now being widen-

ed and still further deepened."

Dredging Delay
But the department has not

yet dredged the river bed. One

of the most startling features of

recent floods has been the fact

that a given amount of rainfall

now causes more severe flooding

than it did in the past.

The 1930 flood, with an inten-

sity 25 per cent, lower than the

1913 flood and 40 per cent, lower

than some earlier floods, was

higher at West Maitland than

any previous flood had been.

Heavy siltation in the river bed
explains this.

"If silt is allowed to keep pil-

ing up in the river, what's the

good of our drainage system?"

asked the secretary of the Upper
Hunter Rural Co-operative
Society, Mr. Cyril Adam.



Society, Mr. Cyril Adam.

Members of Mr. Adam's
society control 100 miles of

drains along the Hunter River
flats.

"Our drains help disperse flood

waters quickly," said Mr. Adam.

"But every year the river bed is

silting higher and aggravating the

dispersion problem. Silt is even

blocking the outlet of many of

our drains. In a few years, we'll

be able to walk across the

Hunter River at Raymond Ter-

race.

"For years we've been striving

to get some form of centralised

authority on the Hunter. Now

we have the Hunter Valley Con-

servation Trust. Let's hope the

trust is allowed to do something."

This 19-month-old trust con-

sists of a chairman, eight local

representatives, and five technical

representatives from Government

departments.

Funds Not Spent
The trust is an advisory-not

a constructing-authority. But it

has power to clear land liable to

bad erosion; to limit stock car-

ried on any lands; and to levy a

conservation rate on landholders

within the trust area. Last year,

the trust collected £20,000, none

of which has yet been spent.

The Government, however,

has approved the introduction of

an amendment to the Hunter

Valley Conservation Trust Act

which will authorise the trust to

spend money on river bank im-

provement, flood mitigation

measures, afforestation, and soil

conservation.

An annual income of £20,000
would not go far, of course, on

these projects. But many people
in the Hunter Valley regard the

trust as a potential organisation

which could do much for their

valley.

Although much can~be done to

protect the Hunter River Valley

from floods, vety
little has

actually been done yet.

If the Hunter (or the Macleay,

or the Lachlan) rose in high flood

this month, Maitland (or Kemp-

sey, or Forbes) would suffer just

as badly as,
if not worse than,

before.
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Record Flood In Hunter

Occurred
132Yrs.Ago

RIVER CHANNEL CHANGES RESPONSIBLE FOR

INUNDATIONS IN PAST
Earliest flood in the Hunter about which there

is any definite information occurred in 1818, two

years before the district was discovered.

It left behind it obvious traces of its severity
l

such as trees which had lodged in the branches
I

of others a long way from the ground.
1

Before that, however,-the erratic behaviour of
I the Hunter was well known to the blacks, who

P handed down authentic stories of bygone floods
;]

from generation to generation.
|

.

But what was the biggest flood ever known in

the Hunter Valley ? /

(There are plenty of

people in Singleton who claim

that the deluge of March,

?i 1893, in which month 1314
fi

points of rain fell, caused
3 the greatest inundation ever.

~ But that is because they
I
were not alive when a worse

Rone occurred in 1820, 73

?years earlier., ?/

~

_J From a study of Single-
I
ton's history it would appear

|
that there was a long stand

fine
controversy over the date

I
of the flood of floods.

3 Eighty years ago, a Royal
£ Commission on Floods, which
2sat in the local Court House,
fwas told by Mr. John Eck-
Iford,

of Maitland, that the
Silver rose seven feet higher
fthan that of 1826, its nearest
Clival.

y He selected three spots,

Wch a considerable distance
iapart which the water had
Ireachcd

and the Commission

kdered an expert to- take
'measurements. Th P levels
Agreed s n the argument was
Settled for all time.

I

UOSE 63 FEET
I In his evidence Mr. Wynd
!lam, oi' Dalwood, said thai
[the

1820 flood reached 6b
3eet above summer level.

Nevertheless the 1826 flood

must have been a corker, foi
feev.

Alfred Glennie to teli

{he Commission that, in his

'opinion, the river rose highei
the one six years

[than the one six years

I
artier.

That floods were more fre

pent in the early days is

?easily proved. In the 17 years

Mween 1857 and 1874, for
'Instance, the Hunter "played
%>" five times—in 1857, 1861,
(1867,

1870 and 1874.
\ The earlier frequencies are

Understood to have been bas-

upon the fact that the
liver channel differed vastly
'from what it is today and
tthat the water had not the

ijame means of escape to tu?j

sea as it has at present.
I

DOUBLES ITS WIDTH
5
This belief was supported

to evidence given by Mr.
IJex Mimro at the Commis
sion, who knew the Hunter

-jince 1830. He said the river
j

channel at Singleton had
i

greatly increased in size in
I

he vicinity of the town.

A local chemist, Mr. W. C.

K*sley, at one time member
or the district, said during
Is

28 years' residence in the
nvti the Hunter had doubled
s width.

I

.The 1857 flood was claimed
y Mr. John Brown to beI

[eater than that of 1826,
lit

no other witness agreed
lth him.
In July, 1861, the Hunter
Be after a tremendous fall
!

rain, flooded the lower
iter, but did not overflow

banks at Singleton,

month later the old river
in flood again. The

sr did not rise as high as

predecessor, but Maitland
flooded again.- At Glen

s

Creek the rise was re

;ed to be much higher
i in 1857, which seems
'aordinary.

SHED OUT OF OFFICE
bout this time (1861) the
i

at the foot of George
eet. was impassable for
months and hundreds of

ns conveying foodstuffs
the north were held up.
m the outcry arose a de
ad for a bridge, and about
years later the Dunolly
Ige

was built,
n 1867 telegraph lines
oss the river were snapped
flood debris and the te'le-

Phist washed out of his
'ce. Th P Wcsleyan Chur-h
1

schoolroom at Wollorubi
ippeaiecl in the water.;,
owed by a store and con
ts at Broke,
'lie

inundation of March,
0,

came quietly and un

itedly because there had
n comparatively little
n, but it did a lot of
:

and seven people wore

iwned at Denman.
? Muswellbrook a prisoner
we local lock-up kicked
a fuss because the water

s up to his shoulders.

HOLIDAY VISITATION

hit 'IT
1

? floocl of 1874 arrived,
Nil

jK
a " days, on Anniversary

?$? Three local residents,

mjn struck the current at
t

Be corner of George and
JPcquarie streets while rowr

W a boat, had a fright
j??g experience when the'

K Was cashed against a-
Bfjraig

which tore out its

?The same day a large floodI

|B?ti returning from rescue

?FK at Dunolly received a

k-.i??Dndous bump near the

m Ml y Hotel and sank with

'

? iEen oc cupants. Luckily
Sf ?ne was drowned. The bump
F il?; red when the boat

??ck the top of a street
fpment post which tore a

; ?>Wre hole in it.

?After 1874 a number of
?* .important floods occurr

? w the Hunter until the
m* Singleton people know as

igp worst they have seen

|Fie along i
n 1893. There

K? son ie



K? son ie drowning cases:

IP a house and furniture

owned by a railway employee
sailed down the stream.

ALWAYS CATCHES IT

Maitland people recall the

terrible damage the 1893

flood did to the town. Every
street was feet deep in water

and at the station the tops
of railway carriages were

covered. Even the floors oi
some balconies were flooded.

Twenty years later in 1913

the next bier outbreak occurr

ed and left the usual trail of

desolation in its wake.

A milder one was recorded

in June of 1930, when 12

inches of rain fell.

And then, of course, there

was" its successor :when, on

the morning of June IS, 1949

the Hunter decided; that

Singleton streets were due

for a wash: but it was gone

within a comparatively few

hours only to provide Mait

land with another catas

trophe.

*



The Canberra Times (ACT : 1926 - 1954), Thursday 17 March 1955, page 2

National Library of Australia http://nla.gov.au/nla.news-article91195000

For the cause that lacks aasistanoe,

'Gainst the wrongs that need resistant)*,

For the future in the distance,
And the good that we cm to.

Canberra Simnt
THURSDAY, MARCH 17, 1955

FACING THE FLOOD PROBLEMS'

OUT OF THE bitter experience' of flood disasters, Maitland

has come to the conclusion, that a major removal from Hunter

River flats susceptible to flooding has to be undertaken. The

cost of removal'of the maln„business centre hns been stated

by the Mayor of Maitland at £15,000,000. This Includes

compensation for the cost of removal, but it is probable that

this estimate includes costs that should not properly be charged

against public funds. The essential point is that Maitland has

decided to discontinue to disregard the lessons of repeated flood

disasters, namely .that . a. portion of .the city has been built on

alluvial flats that should never have been used for any purpose

except farming. It has required courage for the Mayor nnd

Council to declare that the oldest township ; on 'the „Hunter

should-be moved, in view of the long history of :'a'centre which

was flourishing when .Newcastle was unknown, but if the cost

of past floods could be estimated, and the probable costs of

future disasters could be known, the estimates: for the building

of new Maitland would probably be fully justified.
,

;•

Having embarked on a correct decision, it Is now essential

that the consequential steps should be brought Into balance;

The. scheme will deserve careful consideration; by all Govern

ments to determine what portion of the costs should be borne

by; Maitland itself, and what should be underwritten by "the

nation. In this examination, It Is important to ,realise that

there is no single; remedy for flood disasters. Removal of built

up areas from flood danger, zones Js an act of prudence, hut

..it could .be described In some cases as a correction for fool
'

hardiness. On the' other hand, it may save townspeople from

disaster but leave others without protection. Avoidance of flood

risk does not fulfil the requirements of flood mitigation. Much

of the flood risks in Australia are due to the .removal of natural

cover which would reduce run-off from heavy rains. 'Artificial

'means have, to/be used to restore the balance of nature, -and

this calls for dams across the head waters of streams to hold

back the crest of flood waters,, sot that extremes'In flow may

be averted in rainy seasons' and 'reserves of water may be
i

available in dry periods. The answer to the Maitland problem.
must thus be sought in' attacking the flood risks of the Hunter

I

valley as a whole. Therefore o. reasonable balance has to*-be'1

struck between preventing people exposing themselves in chronic

flood, areas, and, in mitigating,extremes of nttture'which produce"
floods in. any case. Maitland, seems likely to provide a starting,

point for attacking the flood problem-In all danger areas, ,but

,

care has to be taken to ensure that the programme to be adopted
is the complete, not a partial, answer. .

K .
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FLOOD PREYEHTIOH
IN THE

EIITER RIYER.

EEPORT BY C. NAPIER 3ELL,
. H. INST., C.E.

*To the Honorable the Minister for Public Works,—

Sir, — -Acting under your instructions, I arrived

at Sydney on the night of 21st March, and at once

proceeded to Teadand make notes from the great

mass of documents which, during the last thirty

years, had keen collected and stored at the Public

Works Office, as well as to inspect the plans and

sections mn.de from the late Mr. Moriarty's time till

quite recently by different engineers who had

reported on this subject.

After an interruption for Easter holidays, on the
in a steam

launch, 'went up 'the Hunter as far as Pitnacree ;

aleo up the Williams and Paterson, and spent

many.doys driving and walkingall over the flooded

districts, such as Miller's Forest, Phoenix Park,

largs, ©unmore, Morpeth, Wallis and Fishery

Creeks, Bohvarra, and Oakhampton.
I then, according to your instructions, took such

evidence on the subject of floods as people were

?willing to come and give me, which evidence,

?collected all over the district as far up as Mus

-weilbrook, I have attached hereto.

On -the 8th May I went to Muswollbrook, and

drove all over ithe Upper Hunter district as far up

as Page's Creek ; also up the Goulburn as far as the

'bridge ; to Denman and to the site of the proposed
dam for an impounding reservoir ; to the mouths
of all the large creeks or tributaries ; then to

Singleton and all over that district ; and, on the

17th May, back to -East Maitland, where I stayed
to make plans and calculations, and write this

report.

Although all particulars respecting the Hunter

and its floods, and the conditions which give rise

to .the flooding of the lower districts,- have been

repeatedly set forth in much detail in many

previous reports since '1869, I think that, to make

my report better understood, it will be necessary
to repeat some of what has been said so often, if

onlyto avoid the inecessity of referring back to

previous originals. ?

The first
very complete report 'on' the floods of

-fche Hunter ivas made by the late Mr. Moriarty,

Engineer-in-Chiof for Harbours, and Rivets, in

1869, who, in making minute calculations of flood

discharge, and the distribution of flood-waters over

different parts of the flooded districts, has left to

subsequent investigators almost the only data that

there is on the subject, and everyone after him has

taken his observations and calculations as the
kesiB on which they deaLwith the question.

done to mitigate the disastrous effects of these
floods, was possibly deterred by the magnitude of

the phenomena 'he had before him, and only recom

mended some slight palliative measures, which he

thought might relieve the West Mait'and and

Bolwarra districts. At the same time he expressed
a warning of the danger that would be incurred if

a warning of the danger that would be incurred if

'West Maitland erected high embankments round
?the town ; if it were attempted to block the flood

overflow at Cummins ; if the great backwater of

Wallis and Fishery Creeks were shut in by flood

gates ; or if people were allowed to embank the
lands of Bolwarra.

. In ? 1870, the Government appointed a Royal
Commission to investigate the subject of the
Hunter River floods, which they did in a veTy

exhaustive manner, and collected a great quantity
of evidence from residents and others who knew all

about the floods ; but the result of their investiga
tions was that the Royal Commission was unable to

recommend anything to be done, evidently under

the impression that as much harm as good might
arise from undertaking any work to mitigate the

floods. The Commission reiterated the warnings'
of Mr. Moriarty not to close the flood overflow at

Graham's (or Cummins), not to raise the embank

ments round West Maitland, not to shut the floods

out of Wallis and Fishery Creek valleys, and not

to embank the Bolwarra lands.

In 1890, Mr. Gordon made a very complete
report, accompanied by a large number of plans,

sections, diagrams, and calculations. He remarked

that it was impracticable, or even preposterous, to

attempt to 'take off the top of the flood' by
? diversions to Port Stephens or Lake Macquarie, or

from Wallis Creek to Hexham ; an'd I quite agree
with him that it is so.

.
. .

Mr. Gordon made two recommendations : One
?was the construction of. about six impounding
reservoirs on six of the upper tributaries and larger
creeks, by which a great flood should be held back
*mtil the flood water from the lower river should
liave passed by, when the water held up in the six

xeservoirs was to be let go ; the effect being that

only about half a flood was to come down at a time.

.This project was to be accompanied by some com

paratively slight works in strengthening the' most

crooked parts of the river between Maitland and

Morpeth, and some small amount of dredging

beJow' Morpeth. Mr. Gordon favours this project
on 'account of less cost, quicker construction, less

interference with rights of property, and more

certainty of effecting the desired object of keeping

down the height of high floods.

He discussed' the project of widening and

deepening the whole of the river from Hexham to

Morpeth, but dismisses it for his less costly project

of diverting and shortening the river, by his

diversion called No. Ill, from Eales' Flat to near

Hexham.

Mr. Gordon's second recommendation,.therefore,

is to make a diversion of the river between the

Horse-shoe Bend at West Maitland and Morpeth,'

called No. II, to widen and deepen the river from

Morpeth to Eales' Flat, to cut a diversion from

Eales' Flat to near Hexham, called by him No. Ill,

of a dimension to carry 108,000 cubic feet a second,

leaving 53,000 cubic feet a second to flow in the

present main riyer round by Raymond Terrace,
and widen ? the main river

from above Hexham, where his diversion No. Ill

comes out, to Ash Island; the stuff excavated,

?both in diversions and main river, to form embank

ments on each side tokeep floods within them.

He estimates the total cost of making the six

reservoirs, with the reduced amount of dredging,

protective works, etc., at .£714,565, and the cost of

?making diversions II and III, with the necessary

dredging, at .£664,500.
'

:



:

Mr. C. W. Darley, Engineer-in-Chief for Public

'Works, objects to Mr. Gordon's project for six

reservoirs as being much under- estimated ; and

thinks that under the conditions which frequently

obtain during floods, such as floods coming in pairs,

or occasionally' several floods following each other,

that it is doubtful whether the floods in the Upper
Hunter could be retained in the proposed reservoirs

before another flood came on top of them ; and that
? if the water in the reservoirs was let out after a

flood the effect would be that the river would be

kept in half flood, or bank full, for double the

length of time -which it naturally is
noyr

; and that
-this state of things would be more injurious to

farmers than a big flood coming and going in its

own'time.
''

c

Mr. Darley objects to Mr. Gordon's project of

diverting and dredging as greatly underestimated,

aiid as injuriously interfering with the navigation

of the river, and the water rights at Raymond
TPorrace and settlers along the' banks ; he thinkB

that tbfe' river would silt up from Ealos' Flat to

Baymond Terrace ; and from Raymond- Terrace to

Hexham the navigation would bo seriously impeded,

if not assisted by expensive training walls.

Mr. H. D. Walsh; District Engineer, Harbours

and -Rivers, Newcastle, in 1894 proposed making a

diversion, called the Bolwarra flood channel, along

Jjuj foot of the hills on the Bolwarra side from

Hayes' Lagoon to Largs, to eome into use when
like river rose 'to the 20-foot level at Belmore

Bridge; to discharge 20,000 cubic feet a second;

to enlarge the river where this diversion entered
it at Narrowgut Reach to Morpeth, at an-estimated

cost of £118,000; to make an overflow channel

from above Pitnacree Bridge into Howe's Lagoon,

and from thpre into the main river at estimated

cost of J611,200; to make an overflow channel from

Bwekenfield to Groenaway's Creek, estimated to

?cost J25O.OOO ; and to remove Borne of the rock at
Green Rocks at a cost of .£6000.

In 1897 the lato Mr. Price, C.E., having carefully

inspected the whole district of the Hunter and its

tirbivtsaries, found a site 9 mfles below Donman
?wttich he considered suitable for a dam for an

ijjipomjdjngseservoir, which would hold bo great &

quantity of water that Mr. Gordon's six reservoirs

would all be contained in the one, and a great deal

more — m fact, with a Hum 130 feet high it would

hold the unheard-of quantity of forty thousand

million cubic feet of water. Such a quantity would

very probably be more than any one flood from the

Goulburn and Hunter Rivers, below the junction

of which tEe dam is situated, and Mr. Price em

phatically recommended the adoption of this system

of mitigating the Hunter floods, and added his

conviction that no other method would be success

ful.

Mr, C. W. Davley, in his report on Mr. Price's

project, repeats the objections he urged to Mr.
Gordon's similar project, and states his opinion
that, beside the injury of keeping the river in half

flood for double the natural time, it would be diffi

cult, if not impossible, to handle this vast body of

impounded water so as to give the relief, sought
and not to do harm ; and he calls attention to the

danger to all people in the valley below, of- having
this body of water stored above them. Mr. Price

also referred to the possibility of utilising the

water in his dam for irrigation; but Mr. Darley
shows that, under the circumstances, this would be

impracticable, as it would not be possible to make

the impounded water serve two purposes diametri
cally opposite to each other.

and no end of plans, sections, cross-sections, &c,
are 'the data which I find at hand — in fact, nothing
could be more complete than the information of

this 'kind collected during the last thirty years.
The only tiling left in doubt is the quantity of

water discharged in high floods, which it is almost

impossible to measure correctly, unless one took

measurements of current velocity during a. flood at

the cross-section of the river under trial; and this

has never been done.

The watershed of the Hunter, with its tribu
taries, contains 9,127 square miles, of. which the

Williams and Paterson have 857 square miles,

leaving 8270 square miles as the watershed of the

Hunter proper. This may be divided into the

Lower Hunter, between Maitland and the sea, 1095

square miles ; the Central, between Maitland and

the junction of the two main rivers, the Hunter

and Goulburn, 1944 square miles ; and the Upper
District, from the junction to top of watershed,
5230 square miles.

The Williams and Paterson tributaries, .at' the

lower part of the river, have each a, tidal part of

about 20 miles up from their mouths, beyond which

they enter the hills and reach the top of their
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Hunter, Paterson, and Williams all head up in the

same range of mountains, which are from 2000 to

4000 feet high.
'

.

The Hunter is tidal to West Maitland, a distance

by the river of 41 miles from the sea at Newcastle.

From Maitland to the junction of the Goulburn
the bed of the river rises at the rate of a little over

2 feet per mile, and in this stretch it receives four
large tributaries which bring 'down heavy floods.

From the junction of the Goulburn, both rivers

rise more rapidly to the top of their watershed in

the Liverpool Ranges, about 4000 feet high.
The. Hunter Valley, from the sea to very near

the top of its watershed, is the finest and most

fertile valley I have seen, and I do not think there
is -any like it in these colonies. Flats of the richest

alluvial soil, from half a. mile»to four miles wide,
fown its meadow lands, and higher terraces of

alluvial soil in many places make the total valley
from 5 to 12 miles wide.

The upper valley — that is, from Maitland up
ward — has its meadow lands heavily flooded in high
floods; but as the people do not generally live on

the flooded land, the farmers and graziers do not

object to the floods, which, they say, greatly enrich

and refresh the soil. Singleton and Denman stand

on the flooded ground, and in consequence suffer

damage when high floods occur.
? -

At Maitland the valley becomes more flat, and
spreads out in great alluvial plains, through the

upper part of which, from Maitland to Morpeth,
the river winds and turns in a most unusually
crooked course; so that, although the straight
distance is 3} miles, the distance by the river is

14J- miles. But lately, the effect 'of closing the
great backwater of Wallis Creek, and embanking
the Lorn and Bolwarra land, the floods have become

more violent at this part, and have broken through
three of the bends and reduced the length of the

river between Maitland and Morpeth from 14J- to

8J miles.

From Morpeth to Newcastle the river continually
increases in width and depth, probably under the

action of the tides; and it has



action of the tides; and although it has great
turns and loops, it is nothing like so crooVed as

above Morpeth. At '28 miles 'from Newcastle the

Paterson joins the Hunter,' and at Raymond Ter
race, 19 miles from Newcastle, the Williams comes

in. Both of these tributaries flow in winding
courses through rich alluvial flats, also heavily
flooded by the obstruction which the Hunter offers

to the^discharge of their own waters.

Although the tide reaches to Maitland, where it

has now a range about 18 inches, but formerly
about 3 feet, the bed of the Hunter has a gradual
slope from Maitland to Ash Island, the depth
increasing from 3 feet to about 20 feet below water.

The surface of the land also slopes, though irregu
larly, from about 28 feet above low-water at Mait

land, to about 6 feet above low- water at Ash Island,

which is close to Newcastle. In most places the

banks of the river are from 4 to 6 feet higher than
the land further back from the river.

Just below West Maitland, two creeks called

Wallis and Fishery Creeks enter the river, which,

coming from the south-west, flow for nearly 10

miles through wide flat valleys of rich alluvial soil,

which valleys, before flood-gates shut them in,

were filled at every flood by backwater from the
Hunter : and, as these valleys are very low, a flood

in the Hunter used to Store in them an enormous

body of water.
. Three miles above Maitland, there is a low place
in the right bank through which the floods used to

overflow to the extent, according to Mr. Moriarty,
of about 20,000 cubic feet a second, and pouring

through what appears like an old channel of the

river, discharged into the valley of Wallis Creek ;

so that in a flood, Maitland became an island with

the flood in front and behind it. Maitland is

situated on 'the naturally raised bank between the
river and this overflow, and the highest known

uuuu, tuuu ui AO4is, uvuny uupjJtsu wie zugueBU piiio

of this position.

The alluvial plains of the Lower Hunter, which

are subject to be flooded, are estimated at from

35,000 to 40,000 acres ; but so fertile is the land
that each acre of them is worth at least ten acres

of possibly any other land in the country, with the

exception of similar land on the Northern rivers.

The selling price of this land varies from £60 to

,£20 an acre.
?

Floods in the Hunter are so extremely irregular

that farmers cannot make any provision against

them. A high flood may occur twice or even six

times in a year, or there may be many years with
out any high flood. Floods in winter do not cause

so much loss of crops, but those of summer fre

quently kill or greatly damage thein. The flood of

1857 is said to have caused damage to the amount
of .£150,000, and that of 1893 very much more.

The town of West Maitland is, partly inundated

by all high floods ; in that of i893, parts of the
town were under water from 3 to 12 feet deep,

damaging goods and furniture very seriously. The

entire width of the valley between Maitland and

Morpeth, about 2 miles from hills to hills, was

flooded in 1893 to various depths from 3 to 15 feet

deep, and numerous xdwellings built on the highest

spots were surrounded by water, some- up to the

eaves of the roof.

As the land is chiefly devoted to the cultivation

to lucerne, with patches of maize, sorghum, pota
foea, &c, few cattle are pastured on the fields ; but

every farm keeps cows and horses, which, if the
flood comes gradually, may be driven away to

low hills

comes may away
the low hills which bound each side of the valley;
but a sudden flood like 1893, rising to its height in

the night, was the cause of a great number of

tcattle and horses, besides pigs and fowls, being
drowned.

It is to he observed that the people are to blame
for much of the damage and inconvenience they
suffer, for whereas in Queensland houses are built

with the floors raised from 6 to 9 feet above the
ground, here the people build with floors flat on

the ground. In West Maitland, in situations liable

to be deeply flooded, numbers of houses are seen

with the floors lower than the street, and it would

seem as if no efforts are made to try and remedy
the inconveniences of their position. I was told of

houses washed away near Raymond Terrace, but

rebuilt just as before, with the floors flat on the

ground.
I have said above that the inclination of the bod

of the Hunter from Singleton to Maitland is about

2 feet a mile ; but after passing West Maitland i(

curves about: in such an extraordinary manner that

its fall is not quite ha' f a foot .per mile as far as

Morpeth ; whereas, if it had a straight course, its

fall would still be 2 feet a mile. The consequence

of this is that as soon as a high flood reaches

Maitland it overflows and covers the whole valley.

The crooked river channel then becomes inopera
tive ; so that when most wanted there ia no channel

between Maitland and Morpeth, and the river takes

charge of the valley two miles wide. The flow in

the channel under these conditions being nearly

stopped, it is extensively silted up
; and although

to some extent this silting is cleared away by
smaller- freshes which do not overflow, yet the

channel in the crooked parts is far shallower and

narrower than in other parts where the flow of the
flood is not checked.

The whole of these plains have been formed by
deposits from the river, the soil being a sandy
loam, with beds of sand through it. Every flood

lays down on the land a new deposit of silt or

sand; but it is noticed that the flooded area

between Maitland and Morpeth (including the
valleys of Wallis and Fishery Creeks) are being
silted or warped with great rapidity. Thus I am

told of places which were lagoons or swamps thirty

years ago and are now cultivated ; in other places
fences are silted up to their tops ; and I was shown

j

a house near Pitnacree which, some years ago, was
'.

built with its floor 3 feet C inches above ground,

This rapid silting of the country between Mait
land and Morpeth is due to the crooked course of i

the river channel causing the floods to overflow
'

more frequently, and it receives the first tribnte of
silt before those parts lower down. All this valu
able warping, which is making higher and better

land, will be entirely stopped by the embankments
j

which the people have put up to keep out the floods.
|

It is generally believed that the fertility of this
!

land depends on the periodical top-dressing of silt

which floods lay down, and instances are given
where land has been enclosed by embankments for

j

many years that its fertility is seriously impaired,
i

If this is true, then those lands from which floods
!

are excluded will in time have to resort to manure,
which would be a heavy tax, possibly amounting
to more than the former loss and damage by floods.

I

ThiB, however, is a question which the farmers
seem to have made their minds about

!



a

seem to have made up their minds about ; for, since

!

the reports of Mr. Moriarty and the Royal Commis
sion, all of whom deprecated the embanking of the

flooded land, the whole of the left bank has been
[

embanked from Bolwarra House to Largs ; also the
j

great flood overflow at Cummins' has been closed
|

by a stop-bank, the right bank has been embanked
:

from Oakhampton to Maitland, the town is sur-

!

rounded by banks, and the great back-water of
Wallis Creek is closed by flood-gates ; the right
bank is further embanked from the flood-gates to
Pitnacree, and a great part of the Phoenix Park is

i

enclosed.

The Bolwarraatid town embankments are made up

'

to 1893 flood level, so is the top bank at Cummins' ;

!

but the top of the Wallis Creek flood-gates is 7 feet
I

below 1893 flood level. Thus everything that Mr.

Moriarty and the Royal Commissioners warned
them not to do has been done. But the Commis
sioners warned them that if they did these things
the banks would break under some great flood, and
no one could tell what would happen. Strange to

say the great floo-i did come in 1893 ; all the banks
gave way, and nothing particular happened in

!

Maitland with the exception of much goods and
furniture spoiled.

The late Mr. Price shows that in the great flood
of 1893 the rainfall in the twenty-four hours
over the Lower Hunter district was 13 inches,

'

on the central area 9 inches, and on the
J

upper district 4 inches. ? From evidence given me
i

I believe the rainfall in the upper district was:

greater than 4 inches ; for at Denman it was 5-1 on

the 9th March and 2-1 on the 10th ; and at Mus-.
wellbrook they say it was 9. inches, but possibly
this may be for the two days 9th and 10th March,
and in any case a rainfall in twenty-four hours
should not be taken as the measure for a great
downpour lasting perhaps three days, and resulting
in a high flood. ?

?

..

? ?-
?-

? ?

Mr. Moriarty, from very uncertain data, reckons
that the flood of 1857 was caused by a rainfall of 5
inches over the entire centre and upper districts.
But the 1893 flood; was about 6 feet higher than
that of 1857.

. .'..'''.'
All previous reports notice the extreme irregu

larity of the Hunter floods. A diagram by Mr.

Gordon,, shows that from 1856, while there is one

interval of ten years without any flood, there were

six floods in 1870 in three months, and it is also
noticed that floods frequently come in pairs sepa
rated by one or two weeks. In the last twenty
five years there have been eight high floods, which,
at Singleton, ranged in height above summer level
from 38 to 47 feet.

:

'

,

According to Mr. Moriarty, the distance by way
of the river from Singleton to Maitland is 49 miles,
and the 1857 flood took twelve hours to travel that
distance, while it took six hours to travel from
Maitland to Morpeth, about 17 miles, by way of
the river ; but from Muswellbrook to Singleton,
which is a shorter distance than from Singleton to
Maitland, it took forty hours. These times are for
the crest of the flood, and do not indicate so much
;he speed at which the flood travels as the time
the flood takes to fill all the wide spaces that are

inundated ; so that there must be a great deal to
fill from Muswellbrook to Singleton; less to fill

from Singleton to Maitland ; and more to fill from
Maitland to Morpeth ; and the flood can only
attain its crest height when these places are filled.

The maximum quantity of water carried by a

high flood I find to be most difficult to arrive at, as

there are no

most difficult to arrive at, as

there are no observations at the particular places
where the whole of the flood passed. Thus, Mr.

Moriarty gives the discharge of 1857 flood at

Singleton as 131,416 cubic feet a second. That
was the quantity flowing in the channel of the
river, but he omitted to estimate the great body of

water which was flowing 2 miles wide over the
fields south of the town.

Then Mr. Moriarty has given the discharge of

the river channel at Oakhampton at 132,283 cubic

feet a second, but omits to estimate what flowed

through the overflow at Cummins and over the
banks between Oakhampton and the section he

took. Hut if he had taken his section above the

overflow at Cummins (or Graham's), where the
whole river has to pass, he misrht have found the
quantity to be about 154,000 cubic feet a second ;

although this is uncertain, because one can only
assume the gradient of tho flood surface at this

place.

It is well known that the Williams and Paterson

generally receive the first of. the rains, and, bring
ing down their floods, fill

up the lower river before
the Hunter comes down with its flood. Usually
the floods from these lower tributaries have had

time to subside considerably before the main flood

arrives ; at other times ttie two floods meet before

the Paterson and Williams have had time to sub

side; and all these circumstances make the floods

extremely irregular in height and duration.
It is also noticed that usually the Hunter flood

comes down in a double wave, the first being caused

by the large tributary crooks between Denman and
Maitland, shortly after followed by the main flood

out of the Hnnter and Goulburn.

This feature is indicated, but not very clearly

shown, in the 1893 flood, ? which at Singleton
attained its maximum height on Thursday, at mid

night, and soon afterwards commenced to fall
very

slowly; on Friday it was falling rapidly, and on

Saturday the flood had gone down. At llaitland,

on Wednesday, at midnight, the flood had risen

30 feet, and continued slowly rising till Thursday
night; it then rose more smartly, and at 4 p.m. on

Friday attained its top height of 37 feet.

This does not show, as people assume, that the
Cockfighter and other tributaries below the junction
of the Hunter and Goulburn are capable of raising

the flood at Maitland to.nearly the height that the
combined flood of the Hunter and Qoulburn does ;

because the flood trom the Hunter and Goulburn,

long before attaining its top height at Singleton,

has already helped to fill the river-bed all the way

to Maitland; and if the Hunter and Goulburn had

been kept back by a dam, the flood from tho tribu

taries below it would have been insignificant.

Observations of this kind are not accurate, and

may be misleading. Tho only way to get accurate

knowledge of tho floods in their courses is to have

stations every 4 . or 5 miles along the river,

accurately levelled from one datum, and when

flood occurs to take gauge readings of the rise of

the water at the same timo at every station ; but

this is not likely to too done, as it would require a

nwinber of persons kept on the look-out, for no one

can tell how long. ?

Mr. Moriaity remarks about this first
wave, that

it rises with great rapidity, but rarely attains a

dangerous height; arid soon commences to subside ;

but before it has had time to get away through the

crooked channel between Maitland and Morpeth.



'

it is overtaken by tho second wave, and the flood

then attains its greatest height; and a section
|

herewith, taken rightacross the valley from Morpeth
!

tramline to the hill at Largs, shows the condition
of things in 1857 and 1893 floods.

There have been numerous projects advocated

for reducing the height of floods in the Lower

Hunter, all taking the form of relief or ovei'flow

channels. One proposes to cut an overflow channel

to Macquarie Lake ; another to cut a relief channel

from Wallis Creek to Hexham ; another to cut a

relief channel from Raymond Terrace to Port

Stephens. These projects are utterly impracticable,
and need not further be considered.

Then we have Mr. Gordon's project to cut a

relief channel from Eales' Flat to the river above
Hexham to carry a part of the flood, leaving the

remainder to flow round by the main river by way
of Raymond Terrace ; and finally we have Mr.

Price's project of a great impounding reservoir

below Denman.

If floods carried nothing but clear water any of

these schemes might work well ; but it must not

be forgotten that vast quantities of silt and sand

are also carried, and any diminution of the body of

water is at once attended with the process of

silting-up. For this reason, if there is to be any
shortening or diversion of the river, it should be

the whole river or not at all.

Every one must have observed that if part of

the water is taken away from a river, the channel

at once silts up to correspond with the lessened

quantity of water, so that floods will not be lowered

in this way.
On this subject a highly scientific and experi

enced engineer, Mr. J. G. Morrison, in a lecture

delivered at Shanghai in 1888, remarks : —

'

When

the Chinese have been troubled with floods in their

rivers, they have always been too ready to cut

extra channels to carry off the surplus waters.

This is, as a rule, the exact opposite of what should

bo done. The extra channel lowers the velocity,

the river deposits more silt, the bed rises, and the

level of floods becomes worse than ever.'

Also, Mr. Gustav Deyer, speaking of the work of

the Mississippi F.'ood Commissioners, remarks :? —

'

Outlets in any form, whether waste weirs, reser

voirs, or waterways connecting directly with the

sea, all come under the same head, and require the

same treatment ; each part of the volume of which

the main channel is temporarily relieved will

require a proportionate expenditure for construc

tion and maintenance, and the object in view will
fail of accomplishment. The Mississippi Commis

sion has accordingly striven to raise the levees and

dredge the channels, and concentrating the scour

by groins, so as to get uniform velocity.'

The prosperity of the whole district depends on

the harbour at Newcastle, and any tampering with

the river will certainly result in affecting the depth
of water on Newcastle bar, which is maintained at
its present depth by the existing flow of the river,
flood waters, and tides together; and if

any con

siderable quantity of flood-water were taken out of

the river, whether by relief channels or impounding
reservoirs, some injurious effect would most likely

be felt on the bar. In fact, the bar as it is may be

too narrow or too shallow for the tidal basin inside,

as is seen in Mr. Moriarty's tide diagram, which
ouvuo.vuuu uigu-tf uuci ajJXX-LLf^ I/AVIC JO J. 1UUU \J XU.\~r XX CO

lower at Hexham than it is at sea, indicating that
the flood-tide of high-water springs is throttled
either at the bar or the 'shallows of Bullock

either at the bar or among the 'shallows of Bullock

Island. .

,-?

The entrance at Newcastle is constantly threat

ened by the encroachment of the sand-spit on the
north beach, which has increased greatly during
the last thirty years, and the Harbour-master tells

me thatin the absence of floods the bar slowly
silts.up, but every- 20-feet fresh clears it out again

(meaning 20 feet of flood on Maitland gauge). If

that is true, then a great flood with a velocity of 8

knots over the bar might clear away the accumula
tions of years both on and round about the bar.

It may be useful for future reference . to note

here that the tide at Newcastle seems to have had

very little effect on the 1893 flood ; thus, at low

water, when there should for that day have been 1
foot on the tide-guage, it showed 6 feet; and at

high-water, when it should have stood at 6 feet, it

'showed 6 feet 8 inches. Also, the velocity of ebb
tide over the bar is about 6 feet a second, while

that of the 1893 flood was about 13 feet a second.
Before lean discuss any proposals of iny own for

mitigating the floods, I must state my objections
fio the previous proposals of Mr. Gordon and Mr.
Price. ..''.. .'

:

.

?

Mr. Gordon proposes to cut a straight diversion
of the river, called by him Diversion No. II., from

the Horse-shoe Bend,, near Maitland- through
Howe's Lagoon to the bend at Morpeth, the diver

sion to carry the whole flood, which he takes to be

140,000 cubic feet a second. In the making of this

diversion he adopts it only on condition that the
'whole of the river below Morpeth be so improved
that it can take away the extra quantity of water
which the Diversion No. II. will bring to Morpeth
jover and above what comes to Morpeth now; or,
as he says, to enable the lower river to take away
the flood which at present is retarded at Maitland.

From this it follows that the river channel is to

be enlarged from Morpeth to Eales' Flat. At Eales'

Flat, in order to keep down the height of floods,

and save the expense of enlarging the river channel
between Eales' Flat and Raymond Terrace down to

Hexham, he proposes to cut Diversion No. III.,

which, leaving the riyer at Eales' Flat, shall cut

through .
the rock ridge, then through Miller's

Forest, and out again into the river near Green

away's Creek, 3 miles above Hexham.
At Eales' Flat he has increased his quantity of

flood by 21,000 cubic feet a second, which he takes
as the flood discharge of the Paterson, his total

being 161,000 cubic feet a second. Of this Mr.

Gordon proposes to pass 108,000 cubic feet through
Diversion No. III., leaving 53,000 cubic feet to flow

through the main river round by Raymond Terrace
to Hexham.

'

.

At Greenaway's Creek, which is the outlet of

No. III., he adds 22,000 cubic feet for the flood of

the Williams, making a total of 183,000 cubic feet,

to carry which he proposes to enlarge the river

channel from Greenaway's Creek to Ash Island,

where the river splits into two channels, which he
infers, I presume, will carry the quantity without
much alteration of height over its present flood

rise, and so on to Newcastle and the sea.

In the above scheme I quite agree as to the

advantages of Diversion No. II.; but I do not

admit that, as a consequenoe, it is
necessary to

enlarge the river below Morpeth, or, in fact, to do

anything at all to the lower river in consequence
of making Diversion No. II. The reasons for this

will be stated further on.
;

Respecting Diversion No. III., I said above that

I do not believe diversion will be successful



I do not believe any diversion will be successful

unless the whole rive* is turned into it, and, con

sequently, that it would be a useless expense to

turn a part only through the diversion. It cannot

be said of this diversion, as of many other short

outs in rivers, that the river in time would take
and

not do so on account of the rock cutting at the
ridge mentioned above. But if the main river had

108,000 cubi6 feet taken away from it, and was

left with only 53,000 cubic feet, no one can dotibt

that it would rapidly silt up to fit its diminished
requirements. It would become half as deep and
nrach narrower than it is now. I do not think any
one can predict exactly what would happen in this

case, because so much depends on the nature of the
sediment that would be lodged with floods. With
the shingle and heavy sands of New Zealand rivers,

I should say that in such a case .the main river

would finally close up altogether, considerably
raising the height of floods, and flowing with
increased depth and velocity through the diversion.

However, I can only say with confidence that the
main river would silt up considerably, and .block

the navigation between Hoxham and Eales' Flat.

Again, as long as the main river below Eales'

Flat kopt its present depth and width, the making
of Diversion No. III. would, of course, lower the
height of floods at Ealee' Flat and Raymond Ter

race ; but when the main river had silted up to nt
its aew conditions, the floods would be as high as

ever.

The proposal which Mr. Gordon favours as a

more certain and quicker-executed remedy for the
floods is to build on th« upper parts of the Hunter
and Goulburn, and on four of its large tributary
creeks, six impounding reservoirs capable of hold
ing back half a. great flood. No one knowB what
these six reservoirs would aost, because the sites
for them are not yet known. Mr. C. W. Darley,
m his report on Mr. Gordon's scheme, thinks they
?would cost much move than Mr. Gordon estimated.
Without knowing where these reservoirs would be
placed, I can only infer that if they were placed
high up in the steep aad rocky parts of the rivers

they are to dam, they would hold too little water
tpbsof any uge; and if they wete placed in the

lower parts, they would inundate and render useless

just as much land between them as Mr. Price's

great dam below Denman would do, and all of these
creeks have beautiful fertile valleys in their lower
parts. Although tho danger to people in the main

valley -would be less than with Mr. Price's dam,
fche difficulty of handling and letting out the stored

up water so as to produce the desired effect would

probably be even greater than in one big dam.
Works of this kind caunot be looked on as per

manent, because the holding capacity is diminished

by every flood, or small fresh, which lodges gravel,

sand, and silt in the reservoir ; and the smaller the
reservoir, the shorter is its life from this cause.

Take, for instance, the following example : — In

1874, the Selwyn (New Zealand) County Council

ei'ected a concrete dam across the Kowai River,
with the object of raising the water sufficiently to

flow through a tunnel to irrigate the higher plains.

The dam was about 22 feet high above the bed of

the river, and dam mod the river back in a lake
about a mile long. In 1883 I had to report on the

about a mile long. In 1883 I had to report on the

tunnel, the invert of which was being cut up, and
to my astonishment I found the lake filled up with

shingle and sand level with the top of the wall;
just a pot-hole was with difficulty kept open to

supply the tunnel, and the scouring sluice was

buried in sand and would not work.'
...

Of course in a case of this sort the silt and sand

in the river below the dam would1 be greatly
diminished, and might even relieve much of the.

necessary dredging at Newcastle; but the evil

would only be evaded, not cured, for when the

dams had silted up the position would be as bad as

ever. In many reservoirs tanks are provided to

catch the detritus before it enters the main reser

voirs, which have to be cleared out from time to

time; but one can hardly imagine the labour it

wouia take to clear out tne stun: DrouglvD down

these great creeks in a flood. It is also to the
point to observe that usually reservoirs are very
large, and are supplied by small streams, but here

the reverse of this would obtain, and the effect

might bo that, although ordinary reservoirs may
last 100 years without having their holding capacity
impaired by silting up, reservoirs of this character

might not last twenty years.
In order to form an opinion of the late Mr. Price's

proposal to mitigate the heights of floods by means

of a flood storage reservoir, I went to see the , site

of the dam lie proposed to build, which is ? about 9

miles below Denman and 6J- miles below the junc
tions of the two main rivers, Hunter and Goulburn.
I also examined the valleys of each river for some

distance above Denman.
'?'-'(]

The area of land that would be inundated when
the dam was full would be according to the size of

the flood that was retained/That of 1893 might
require the dam to be of the full height of 130 feet

as proposed, when the land submerged .woxild be

about 23,000 acres, the 1857 flood proportionately
lUtia. .

'

?;'?'?'?
?

'

* .'

'
'

The whole of this land is of excellent quality,

quite as fertile as that of Pitnacree or
'

Bolwarra.

It produces lucerne, maize, wheat, sorghum, clover,

potatoes, pumpkins, fruit, and in good seasons

abundant pasture. I got much evidence as to the

supposed effect of flooding this land when.' the
sluices of theproposeddamshouldbeclosed. Between

tho time of closing the sluices and getting the

water off the hind again we may assume that the

land would be under water for a fortnight; but on

occas^pns when floods come in pairs, as they often

do, the land might be submerged for nearly a

month, i
.

.
..'?'..'

,

?

All the evidence given me was to. the effect that

the pastures would be ruined by such a submersion,

and that cultivation would be abandoned; Wit
nesses represented that after holding \ip a flood the

deposition of silt would be enormoxis, and. that all

finer grasses would be killed; that it would take

six to eight months before the coarse grasses would

spring up through the deposits, and during that

time the pastures would be useless. .

One can only make a guess at the quantity of

silt that a great flood would lay down over the

land; but if the muddy and sandy water of a flood

contained one-fiftieth of its bulk of silt, which is

less than quarter of an inch of sediment deposited
from a pail of water 12 inches deep, then the deposit
of a flood might be about 9 inches deep over the

whole surface, which would mean that where the

water stood 1 foot deep there would be a deposit of

\ inch, and where it stood 100 feet,deep the deposit

would be 2 feet deep. It was also represented that



would be 2 feet deep. It was also represented that

a flood brings down incredible
.
quantities of drift

timber, which, when the dam was emptied, woiild

pile up great masses at the darn, and there be

buried in the deposits of mud arid sand.
'

This beautiful valley is at present held by great

proprietors, and theru is little cultivation ; but if

in it would all culti

vated, and would be most productive.

My witnesses showed that the large proprietors

could riot dispense with that part of their holdings

which lies in the flats of the valley and would be

submerged, for if their cattle were put off the flats

by the flooding and subsequent want of grass, their

hill pastures would be overcrowded, because, as

they say, their hill pastures produce no fat beasts ;

in fact, they were unanimous in the opinion that

landowners would not part with their flats unless

their whole properties were taken also. I got a

list of six proprietors holding 82,200 acres, of which

19,100 acres were in the river flats, and would.be

submerged.
'

?

Witnesses valued the flats at .£10 per acre, and

were of opinion that, subject to being submerged
from time to time, the land might-let at from Is 6d

to 2s 6d per acre yearly rent, the rent value at

present being 5s to 6s per acre, but they thought
;hat no one could rent the land unless they had the

adjacent hills to drive their stock to when the dam

was filled.

It was also represented to me that the village of

Denman, 250 people, with churches, sehoolhouae,

post office, hotels, shops, and dwelling-houses, must

be shifted on to the hills, and all existing roads

and bridges would be rendered useless where they

pass through the proposed submerged land.

Many witnesses expressed great fear of living

below such a dam, and the Mayor said that the

people of Singleton would be in great dread of such

a body of water being held up a'bove the town, and

would unanimously oppose the construction o*f the

dam.
I cannot help agreeing with what the Mayor of

Singleton and other witnesses expressed, that it

would be unreasonable to injure 23,000 acres of the

finest land in the colony in order to afford a partial

relief from flooding to the lands of the Lower

Hunter, and that the .dam at Denman would be a

standing menace to everyonePiving in the Hunter

Valley below it.
.

One cannot deny that there is some risk of a dam

of this magnitude 'giving way, however carefully

built; and it is well-known that several great

dams, both of earth and of masonry, have burst

with disastrous consequences ; and whatever justi

fication there may_ be for erecting a great, dam

across some rocky river gorge, to place one across a

fertile populated valley and impound up such a

vast body of water would involve a responsibility

which I do not think any Government would care

to incur.

At the site of the dam there is a steep rocky hill

on the right bank, at the foot of which is the river

flowing in a flat meadow 600 feet wide, the river

itself bein.' about 200 feet wide. From the meadow

the Bite on the left bank is located on a low ridge

rising in terraces to a hill 30 chains from the river.

The dam would stand on the back of this ridge,

with ground 40 feet lower, 500 feet off, on the

lower side ; thus the. site is excellent on the right

bank, but by no means the best on the left.

The borings show sandstone, shale, and coal on tike

right, and yellow shale, gravel, to blue shale on the

right, and yellow shale, gravel, to blue shale on the
left. To get in the foundations across the rivorand
its 600 feet of flats, the excavation would have to

be about 60 feet deep to reach the blue shale; in

euch a trench, liable to be flooded at any time by
the river, there is always the possibility of getting

bad work just where tho best is required for safety.

The low ground below the ridge on tho left side,

mentioned aboya, is a bad feature, only to be reme

died by sinking tho foundations much deeper,

deponding on tho dip of tho beds of shale.

One should not omit to consider the enormous

moss of sand and mud which would be brought
into this reservoir, not only by big floods, but by
every freshet, and what could not bo washed out

through tho sluices must remain there. In a very

few years I imagine the bed of the roservoir would

be silted up to the level of the Sluices, and after

that the silting would go on year by year, diminish

ing the capacity of the reservoir, unless it could be
washed out through tho sluices; and it seems. to
me that only a small part of the deposits could bo

got rid of in that way.
I do not know how a flo«d stopped back in this

reservoir would be disposed of. No one can tell

what rainfall is going to cause a flood. I beard of

a case where four inches of rain in twentyfour
hours did not raise the Goulburn nor Hunter more

than a few feet, because the rain was preceded by
nine months of drought; yet the 1893 flood, the
greatest ever experienced, according to Mr. Price,
was caused by four inches, the country boing
previously well soaked. But between such extremes
there are many means, among which it would take
a wise man to know which should be stopped back
and which allowed to go down the river.

Then it is known that floods frequently come' in.

pairs. If the first to arrive is held back, it would!
'

have to be let out very quickly so as not to have

the second on top of it. If it were held up too long,

the second flood would find the reservoir with the
first flood still in it, and when the second had
passed over the dam, the reservoir woixld have to

be emptied, which would prolong the flooded con-;
dition of the river to an injurious length of time,',

seeing that while the river was thus kept hank,,
high, aU adjacent lands would be -water-logged for

!

want of drainage outlet. ????'.'.. :

'.A case occurred in 1870 when six floods followed.,
each other between 5th March and 25th May. If
each of these had been held lip in the dam and let ?

out again, the lower river would have run bank,
'

high for nearty three months, and all the lands'-,

would have been water-logged for that time.
But the first reached its height at Singleton

from the 11th to the 12th and the second between
the 18th and 19th,

. so that there was no time'
between these to let the first flood out of the dam

'

before, the second was on top of it; On the 16th,
the first flood had gone down greatly, and it is not

unlikely that, seeing the weather cleared up, the ?

keeper of the daurwould have opened the sluices ;
?

?

but immediately he did so, the second flood was

coming, and \ he would have to shut- tho sluices,

forthwith, for if he did not he would blend the two
floods into one: In like manner, between

?

tho
fourth' and fifth floods of this there was.

hardly time to empty the dam of the fourth before'
the fifth was at hand, and the fourth was the

of them all.



was was the

highest of them all.

Now, under these circumstances, this reservoir

would not have served its
purpose ; neither would

it on the more frequent occasions, when two floods

follow each other at short intervals. In any case,
seeing how uncertain is the arrival of floods, how

uncertain -what rainfall will produce one;- how

careful the man must be who handles such a vast

body of water, and, how entirely new and experi
mental is such a method of regulating floods, I

think it would be more prudent to let some othec

country try the experiment first, and see how -it.

works; One knows that this method of restraining
r

great floods has been proposed in France and other
'

countries, but I notice that they have never carried,
it but. ?-,, ???:..??.

'.'.'..'?
^

Mr. Walsh proposes to cut a channel at Ducken
field, through.the ridge there, with the object of

lowering the height of floods by this overflow.

The bottom of this channel is to be sloped from ??

high-water mark at Duckenfield to high-water
mark at Greenaway's Craek, where it joins the
river again.

The, effect, of this would be, that the depth of

water in the cutting at the entrance would be the
height of flood above high- water mark. ,In 1893

the flood was 20 feet above high-water mark at

Duckenfield, and 13 feet above high-water mark at

Greenaway's Creek. The slope of surface of water

in the cut would, therefore,, be 1 in 3500.

As Mr. Walsh says that the discharging area

would be 4800 square feet, the quantity this channel. .
,

could discharge would be 30,000 cubic feet a second
at the top of 1893 flood. The effect of withdrawing
30,000 cubic feet from the main river, calculated
at the ; cross-section at Green Rocks just below,
would be to lower its height about 1 foot 4 inches.

But as the water in the main river was lowered,
that in the overflow channel -would be lowered
also, and the discharge would be less than 30,000
cubic feet a second ; therefore, the effective lower
ing of height would be less than 1 foot 4 inches,

and it would not be worth while to spend .£49,400

for such a trifling reduction in the height of floods.

The 1357 flood would be scarcely affected in.

height by this overflow channel, because it would

flow through it only 12 feet deep, and discharge
about 14,000 cubic feet a second.

I have no plans of Mr. Walsh's proposed flood

overflow channel at Bolwarra; by which to calcll
Mbuc uuuii/ uio jjj.u£/uouii uy Mini; wxt. n\jt\jyj\j uuu^ilucu

a second from the top of a flood would lower its

height.

Mr. Walsh says that when the river should rise

to 33 feet on Belmore gauge, this proposed channel'
would be discharging 20,000 cubic feet a second.

The 1857 flood rose to 29 feet on the gauge ;

therefore the cutting would not draw, anything
like 20^000 cubic feet from that flood ; but the
1870 flood rose to 34 feet, and it would' therefore

' *

take more. In any case, judging from the above

calculations of the effect at Duckenfield, the effec

tive lowering of flood height would not be much —

certainly not worth the estimated cost of J3118.OOO

—and it would be much more useful to remove the
great obstruction to the flow of a high flood, which
Mr. Walsh mentions as existing at Green Rocks.

I come'now to my own proposals to mitigate the
floods in the Lower Hunter ; and I must first

say
that, although the floods may be lowered between
Maitland1 and Morpeth, I do not think that they



Maitland1 and Morpeth, I do not think that they
can be lowered between Morpeth and Hexham by
any works within a reasonable cost. By spreading
over the land, the' floods are now as low as they
can be ; but if they arc prevented by levees or

embankments from so spreading, their height will

not be lowered. The section herewith shows that

uniform gradients from Newcastle to Morpeth may
be given to the bottom by dredging, and the

narrow parts may be enlai'ged to give a uniform
sectional waterway; but still the river channel
will not hold a big flood within its natural banks ;

so that if the water is to be kept off the land, the
;

flood must be shut in between embankments, and
will be as high iu ever.

I wiil therefore first consider the case between

On the section herewith I show a diversion from
Pitnacree to Morpeth, shortening the river from

ts former length of 141 miles, or its present length
-f Si}, to 3£ miles ; and I must observe that it is

lot now advisable to keep to Mr. Gordon's Diver
sion No. II., becaiise the river is greatly altered
since his report.

Mr. Moriarty, Mr. Gordon, and Mr. Price asserted

Shat this should on no account be done unless the
whole of the river to Hexham was previously

?

improved, so as to take away the extra water that

bho cutting would bring down, and so raise the
Bood level at Morpeth and the lower river.

I wish to show that the diversion from Maitland
to Morpeth may be cut, and that it will have no

injurious effect on the river at Morpeth, nor any
where down the river; and as it appears to me to

be urgently necessary, for the safety of Maitland
Mid adjacent land, that this diversion should be

cut, but it is not urgently necessary to improve
fche river all tho way to Hexham,' I must try and
make it clear on this point ; because unless people
are convinced that no injurious effects will follow'
fche cutting of the diversion, it will never bo done.

Mr. Moriarty has gauged the discharge of the

fiver channel at various cross sections from Maifc- ?

land to Morpeth, and has taken the fall by which
bhe discharge at each section is calculated as the

difference of height divided by the length measured
round about the windings of the river, which
method, as he shows, reduces tho flood gradient
from 1 in 3246 at Maitland to 1 in 9359 at and
bolow Pitnacree, and from this ho deduces the
quantity receivod at Morpeth, while the flood was

at its height at Maitland, as 37,730 cubic feet *

second.

I cannot believe this statement, for aa long as

tho flood is contained within the banks of the rivar
'

Mr. Moriarty's calculations' are correct ; but a*

soon as the flood overflows the banks, the calcula
tions cease to be true, and by the timo tho flood

has filled the whole, width of the valley, 2 mile*
wide, and to an average depth of 6 J feet in 18C^,
arid 10J- feet in 1893, the river channel lias ceased
to flow.

This shows that instead of Morpeth receiving, as

Mr. Moriarty and Mr. Gordon call it, a 'retarded
flood,' and therefore being protected from tho great

body of tho flood which is raging at Maitland,
i(t

really receives the great body of tho flood, just us

much as Maitland is doing.
Tho fallacy of reckoning the dischargo »n«r

deducing consequences from the flow of tho crooked'

river channel may be seen by examining tho foots

of tho case. Tho rivor, in a length of Ui »-«]»?

turns and twists in every diroction, sonio P1-^
reaches being across, and some ajjiiins t,W«S onw



reaches being across, and some ajjiiins t,W«S onw

slope towards Morpeth. As soon a5 %*^K
above the banks, begins to flo^ over the lanadow

the gesoral slope toward* Morpotb, thow reaqjjft.

?W the river which He against this (lope have the surface level
I

«Hh(! water highest at their lower level end of the rraoli, and ]

lowest at their higher end ; then the water in this reach not

only ceases to flow, but Sows the wrong way and spills over

the banka. This phenomenon wan confirmed by the evidence

?t » settler, who obBerved-in the 1893 flood that the reach of

the river between 8J nnd 9 miles above Pitnncrce Bridge was

floirlDK the wrong way— that is. from the bridge towards the

81 mile point, where there waa a great overflow

Those reaches, on the contrary, which lie in the same direc

tion as the general slope, partake of the general veloaity oi the

?wide inundation, flowing over the land, which is swilter than

the current in the river channel before it overflowed, as may

leprored by calculating ihe velocity in the channel with its

atope of 1 In 9.300. and that of the overflow over the land with

iW slope ofl in 2,100.

This shows that the crooked channel from Maitland to

Morpeth is not tne vehicle of n high J'ood, and therefore

c»Voulationfl ot tho Hood discharge made from the sections of

the river channel are wrong. On the contrary, the entire

-width of the valley with ita elope ot 1 'in 2.100 is then the

Waterway of the flood ; and if, ob Sir. Moriarty pays, the dis

charge of the 1807 flood at Belmore Bridge was lM.OOO cubic

feet a second, then it seems to me that theflood stream every

where between Maitland and llorpoth was discharging the

same quantity.

The quantity of 37,700 cubic feet z. second, which Mr.

Moriarty asserts was all that floweii past Morpeth, while

132,000 cable feet were Sowing at Oal:uampton, is quite out ot

the question. I have bad a section 'taken right across the

ralley, from the high land at the Korpeth tram to the high
land at Largs. and on it is drawn the level of the floods ot 1803

and 1857. This ahowa a body of wster 8,«0(i feet wide, with

enrage depth for 1893 of 10J teet. ard for 1857 of CJ feet ; the

gradient of the surface in the lattenvas 1 in 1,500, the area of

the waterway was -55,000 square :feet,! the calculated velocity is

SJ feet a second. But, as tbia gire3 a quantity out ot all

reason, we must asuume that there were obstructions, and that

the velocity was leeB. It we take it at 2J feet a second, this

gives more than the 13f,000 saifl to have been flowing at

Maitland ; and, as this section is only SO clmltJB from Morpeth,
we cannot avoid the conviction that at the came moment tills

quantity was aleo parsing llorpct'a.

Mr. Moriarty calculated that if
a Ftraight channel were

made from Maitland to Motpetk, the floods wonld 'oe lowered

at the former and raised at'tbe latter place, because, as fce

asserts, the flood is delayed in coming down I'ae crooked

channel. He does not seem to have taken the water flowing
all over the land as part ol the-fiood to be' reckoned with ; but

it is quite evident that in 1857-£ood, four times as much water

flowed over the valley as was possible to' flow in the river

channel, and in the 1893 -flood seven times a& much. As I

understand the phenomenon, about ihe tame quantity of

water nrast flow ptst each place; from which I infer that if

the excessively winding chancel of the river were straightened,

the flood would rise no higher at Morpeth than it doaa at

present.
The Koyal Commissioners evidently saw tfcat stralehtoning

the river from Meritlandto llorpeth would Dot have the effect

of raising the Hood at Morpeth, and that it would,

lower the flood height at Slaitlund But it is not easy to

lollow their reasoning on what they call tire local effect to be

produced by the -disgorging of the water at the outlet — that is,

at the great ben£ at Morpeth. They return to Mr. Moriarty's
triews about the carrying capacity of the river channel at

Morpeth, whioU, as they assert, ie only capable of carrying
40,000 cubic feet. From this they draw the conclusion thut

the straightened channel raunt not be made capable of carrying
?within its banks more than 40.000 cubic feet, because

if the capacity were mcrde to carry, say, 60,000 ct&ic feet,

?while the channel at Mcrpeth can only carry 40,008, '20.600
? cubic feet would be suddenly shot over the banks at the bend

?t Morpeth, produclng,,probably, the most disastrous reaultu.'

Tltfs leads one to suppoas they thought that the water would

inmelrom the straight -cut like a cataract. But nothing like

that could oaour; because, the flood coming down the cut,

and the flood getting away below its mouth, would -swell and

ifse equally together. This anticipation of theirs f eems the

more unintelligible, seeing that they acknowledge that at the

lop of the flood, the whole river is at its equilibrium of flow, or

'' in train,' n£ it is called ; 60 that as much as is brought down

by the cut, precisely the same quantity would be flowing away
in every part of the rirer. In this condition it is uo longer a

question of what quantity the channel at Morpeth is capable
of carrying, for the whole country below Morpeth in over

flowed—the river is ' in train,' and all that cornea from one

part is flowing away at the other.

I have said already that the height ol the Joods-cannot be



part is flowing away at the other.

I have said already that the height ol the Joods-cannot be

lowered in the river telow Morpeth, but that is no reason why
J

itehoald not be lowered where it in urgently necessary— that .

is, between Maitland and Morpeth. There the people, in s .

EOrt ot heedless self-deience, have embanked the town and the

land, and have -shut the floods out of Wallis Creek,; and as the -

caee now stands, cither the banks must break at every flood, or

tiie'tmr must Do straightened to save them.

If the people below Morpeth should take a notion to embank

their lands also, then the height of floods will rise, and either :

dredging improvements will have to be undertaken to keep it:

down, or the consequences must be pat up with, until, in the ?

course of years, the* increased velocity ot the confined floodc

?will gradually scour out the channel to suit itscK. In a great
?

Hood the quantity of water to be confined iB so .great that o£

course the banks will-burst right and lelt, which tiriera thut the
'

'

embanking below Morpeth must be carried out vory gradually.
:

and the river improved at the same time, or else it -must be lett
;

as it is.
;

I can understand a liood being delayed in time, but I do not
\

agree that in a case like this it can be delayed in quantity; and
;

of the settlers of Morpeth are greatly afraid that if improve-
1

aente are made in the present winding channel it will '

bring
;

tie flood down upon them,' I will try by a simple example to [

explain that no change in the usual flood- level can take place.
!

The straight distance from Maitland to Morpeth is 3£ miles,
:

and by the winding of the river HJ miles, and the tall being
:

tile same for both, the crooked river has a far flatter ?

gradient limn a ntraight cut would have. The river winds
'.

about in aflat valley, 2 miles wide, which slopes {it about the

Game rate of fall an the straight cut would have.

Now, take a tin trough, 3J feet long, C incites wide, with

sides G inches high ; set it under the Up of a tank with a fall
,

of Jan inch, turn on the water at the rateot 1 cubic foot at ,

water a second, and in. about one second the trough will be;

discharging 1 cubic foot a second at its lower end, and will no ?

overflow. ,

Take another similar trough 14J feet long, but bent into; ?

twiBta and kinks, so that its two ends are Si feet apart ; lay it
'

on a flat table, 3£ feet long by 2 feet wide, scribe on ihe. table
tile outline of the trough, and cut it out; then sink the trough
in this groove eo that its top Bides are flush with the table:

Then set the table with a (all of J an inch under the tap of the
tank at its top end, and turn on the water at the rate oi 1 cubic

toot a second. The water will flow slowly round the bends and

kinks, and,
I

eing thus delayed, will soon overflow its Bides and
inundate the flat table; but, the table being much steeper

gradient than the trough, the water will rush down the slope,

falling into the trough wherever it crosses ita path ; and the
.result will be that in about seven seconds the water will have

reached the lower end, with 3J cubic feet of water in the

.trough, and 3$ cudjc leet overflowed on the table; and tho

water will continue to flow from the lower end at the rate of
1 cubic loot a second, juBt the eamenR the straight one ia doing.

This shows that the flood ia delayed in time but not in

quantity.

There is only one way by which the flow at the lower end

can be made lens than 1 cubic toot a second, which is by
shutting od tho tap before the water has reached the lower end.

The iibove is iunt like the case which occur.? nt Morpeth in a

high flood; nnil the only way by which the flow at Morpeth
can be less than it is nt Maitland is that during the time the

maximum Hood is taking to pass (rom Maitland to Morpeth
the supply at Maitland should suddenly tail. But IfthLtis true

at thin plnce it is true everywhere down the river to the sea,

provided that during the time the height of the flood la

travelling to the pea the full supply is kept up at Maitland.

According to Mr. lloriarty, the 1857 Hood kept ot its maxi

mum height at Singleton for seventeen hours, nt Maitland for

twenty-JCT en hours., and at Morpeth for twenty-four houm; 80

that if the flood-level had kept up at Singleton for any length

of time. Hie flood at Morpeth would have riBCu no higher.

Hut according to the' same authority the top ol the flood

took hx houra to reach Morpeth from Mottlnnd, ro that by the
i

time it readied JCorpeth, and for twenty-one hours afterwards,

the full supply was kept up at Maitland; therclore the crooked

channel of thu river did not keep bad: any of the llood, and

the fears ol settlers down the river that works toetraigntenthc
chancel will be injurious to them are groundless, for they have

experienced tkc full maximum flood already, and they can get

no lesa from acrooked instead ol a s'raight channel.

Another proof of this ia given by calculation of the flood

discharge at the section above Cummins' Dam, which gives for

the 18-13 flood about 250.000 cubic feet, while at Ealca' Fiat,

making n deduction for the flow of the Patersnu. the quantity
is about 243,000 cubic feet a fecond. Both thefe eections
contain the whole flow of the river; but the calculations must

be taken as only opproximate, hb the gradient of tho flood-is

unccrtnin at both sections.
As I da not wish thin subject of ' retarded floods' to be

misunderstood, I will explain that under-suitable conditions a

flood may be retarded 'oo.fi in time and quantity, and in large

rivers it OBually is so.

Thus tile 1857 flood took twelve hours to come from Singleton
to Maitland, and Mr. Moriarty says that its maximum discharge

to Maitland, and Mr. Moriarty says that its maximum discharge
was maintained at Singleton for seventeen hours; therefore
the quantity discharging at Singleton waa not abated at Mait
land. liut nuppose the river were bo long that the top Of the
flood took three days to come down, then the quantity that

passed Mnitland in s. (riven time would have been less than at

Singleton (assuming that no additional water came into the
river between the two plncea), because the supply at Singleton,

lasticg only Eeventeen houm at ita maximum, was abated
before the flood, taking three (lays to reach Maitland ; nnd the

longer the river is Vac more will a great flood in its -upper part
be Gloated in ita lower.

We may ali-o try to show how the case of tho 1S03 flood is

reduced in quantity by time. Mr. Prise says in Iris report thut
4 inches ol rair. fell in the Upper Hunter district, .producing
48.fi00 millions of cubic feet, or at the rate of SC2.611 cubic feet
a second; and that the central district, with 9 inches of rain,

produced 30,130 millions of cubic feet, or at the rate of 418, 17o

cubic feet a Becofid. and supiio?e that tha rain aftertlie twenty
frar hours fall above stated cleared oil.

Sir. Price thinks that about 70 percent, oi the rainfall may
have reached t(.-e rivers, the remainder following afterwards

by draining through the rocka and soil. Then 70 per cent, of
f)c2,6ll cubic feet ia 393.J50 cubic feet a second, and to find

approximately the rate at which this passed Maitland, we muBt

assume the time it took to travel that distance Say the rain
took one day to fall, one day to reach the mouth ol the Hunter
end Goulburn, one day to reach Singleton, and half n day to

reach Maitland— that is, the ruin of one day rnuat be distributed
over 3{ days, which reduces the 393,750 cubic :fcet to 112,530
cubic teet a second

Then the central district yielded 70 percent. Of 418,170 cubic
feet, equal to 21)2 723 cuiiic feet a second, and say it took one

?day to fall, one day to reach Singleton, and half a day to reach

Maitland, or two and a ball' days, which reducea the 292,723
?cubic feet to 117,090 cubic feet a second. But as they came

down together, by reason ot the obstruction to the flow of the
first flood waters between Muitland and Morpeth, aa described

by Mr. Moriarty (see p3ge 27 of his Report), they passed Mait

land at the rate of S39/S20 cubic leet a second.

Thin is merely a guess at the actual facts; but it ia alngular

that the above quantity of 230,000 cubic feet a second is not far
off f he quantity ascertained by calculation ob passing the section

above CumminB' Dam at the height of the lESSflood.

In case it is thought that I have gone into this subject of

' retarded floods' at a tedious length, I must remark that Mr.

Moriarty (page 31). Mr- Gordon (pnge G), and Mr. Price (page 2),

all agree in asserting that no straightening of the river between
Maitland and Morptth can be done without raising the (lood

to a diaBBtrous height at Morpeth. unlees tire river ia improved
at a great C08t all the way down to liexlmm ;-whereas I have

shown quite clearly that straightening the river would have no
eflect on the height of the flood at Morpeth.

I attach hereto a plan, showing Ihe embankments that have

been raised on both banka of the river. These banks have

been raised without regard to tho eflect that 'they may. have
on the height of.flooilfl, and, as n fact, they have caused the

floods to -rise higher than they did before ; also the great
reaervoh, -ar back-water, of WalliB Creek, -is

now closed by
gates to all but very high floods, and the i£ood overflow at

Cummina'-iacloaedbya a stop bank. All these banka are now

up to the level of the 1893 flood, but thetopol Wallis Creek
floodgates ia 7 teet below that level.

There-ean be no question now of undoing this work, and the

thing to be done is to make the banks reasonubly safe —

especially the banke round the town of West Maitlanci should
have particular care:, but the banka are not such as the town

should have for ita own safety. All the land on which the banks

stand should be public property. The banks should have a

core of clay sunk down into the original ground ; they should

be at least 15 feet wide on lop, and it would be Baler if they
were made a public roadway, so that their ?condition could
:alwaye .be seen. At present they are of various widths, from
6 to 9 feet, and, as they are fenced ofl' where they pueb through
iprivate property, they cannot be properly inspected. In plnces

there are fences on top of them, with poBt-holcauunk deep along
the top.; in other places they are tramped down. 2 or 3 feet low,

where cattle pass over. Along the Oakhampton Koad the
banks are too light, nnd very unsafe. I thinkiihe road itself

should be raised to serve ao t£ie bank.
The banks on the JJolwarra side are not made with the hope

?of keeping out very high floods, and, although they are up to

1893 Uooi level, they may be breached whenever they are

topped by the rising water ; and the same iB the case with the
WeBt Maitlaud bnnUa.

Nothing now can aiake these banks, and the town of West

Maitlaud, reasonably Bafe unltsa a atraighter course is made for
the river us tar as Morpeth. I have shown my reasons lor
believing that if the river were so atraigntened the height ot

floods would not be raised at Morpeth, or anywheie else down
the river.

The embanking of Maitland and the Bolwarra lands having
raited the height and increased tae rush oi floods over the land,
has caused three of the loop-like bends of the river to break

through, and before long two more will break through, and
then the river will have a muoh shorter course to Morpeth.



Still this la not the beat conr*e, and would not be so effective
us a stralghter and shorter one ; besides, the rnrer at present
flowB on high ground. Bctlf It were diverted through Howe's

Lagoon it would be on ground over 10 foet lo^rcr, and it is

always best to have the river on the Iowcat ground. The pro
posed diversion ie «hown on plan herewith ; tat when it comes

to be undertaken it 6bould be decided which -course ehould be
taken of two lincs'chowa on. plnn, the lovrer of which would
save the bridge at Pitnncree, but tho UDpor would require a

new bridge. Borlnga should be put dcrvn go as to get the
required depth of cutting clear of the roctc, vrliich will be found
come depth down, near Howe'a Lagoon.

For this diversion I have taken the flood aa discharging
150.000 cubic feet n second, whioh ia about the quantity of the
18-V7 flood. The diversion being 400 feet wide nt the bottom,
and the llood 37 feet deep in it, with an inclination ol 1 In 3,aoo,

the effect would be that the flood would be lowered over 7 feet
Bt Belmore Bridge below what it

v?an in 1857, a feet opposite
Horse-shoe liend. 2 feet at I'ltnacrce Bridge, and remaiu the

same heinlit at Morpeth an it wr.o in 1857.
The 18S3 flood, discharging 250;000 cubic feet a second, would

not fit this channel unlejs the banka were raised very high, so

aa to confine il within them ; in which case such a flood ns that

of 1833 would be the same height an it wan at Belmore Bridgo.

about i feet higher than it waB at Pitnacree, and the same

height as it wna at Morpeth, always eupposing nothing is

done to the river below Morpeth ; but the whole flood would

be contained between the banks raised at each side from the
excavations. Seeing that the channel will not reduce the

height nf the 1803 flood, I must explain that -on the occooion

of the llood in 1893 the stop bank at CumminB' carried away,
letting a prodigious quantity of water flow down on the eouih
eide of Maitland; also, the Holwnrra and town banka burat,

?letting the water spread all over the country.
If none of these banks had given away, the height of the

'?iiood would have been over G feet higher than it was at Uel
more Bridge, remaining aB it was at Morpeth. The same may
be aaid of the 1857 Eood, which, If it.

came now, v.-hen all these
banks are up and Wullis Creek closed, vould riso many foet

higher than
it.

did when ir flowed all over the country in 1857.

This diversion, thereforo, will considerably lower a flood like
that of 1857 in the neighbourhood of Maitland and Pitnncree,

and contain it all between its banks. If the banks are raised to

a considerable height it will also contain the 1H93 flood ; but it

will not lower it at Belmore Bridge under what ita level was

on that occasion. It will raiae ita levul at Pitnacree above
what it was. ondleave it as it was nt Morpeth.

If, however, when this diversion i* made, a flood like that of

1833 should occur, and the bankB all burst, as they did then, the

height or the Iiood would be some feet lower than it wop in 1893.

The new channel could not be cut without making high and

very wide banks on each Bide out of the excavationn, and filing

up all low plscea within reach of the dredge pumpa.
This would confine a flood like that of 1857, except that the

old river channel should be lelt open, bo that it may silt up
more quickly. Of course, tho flood would get in by that open
ing and flood the old channel within a few feet an high as it

did in 1857 ; but in a flood like that of 1893 the old channel
would be flooded even higher than it was in 1803, supposing
the banks did not break above the opening ; and. in fact, if it

is proposed to keep Buch a flood as that of 18S3 within the

banks, then all the banks now existing round about the wind
ings of the old channel must be raised considerably in height.

The fact is, that Buch a flood as that of- 1893 cannot be

controlled ; and if Maitland can be secured againot it, it muBt

be left to burnt the banka and go all over the country, for if the
diversion is cut it will not rise so high over the Bolwarra and
Pitnacroe districts as it did then.

If such a diversion as that mentioned above were made, one

mui-t expect to incur considerable expense in keeping the river
in its new channel, for in the soft, silty soil it would imme
diately commence to deviafe, and i( left alono would In tiino

develop as many twists and turnB as it has now. This tendency
must be stopped, as toon a3 the current, begins to cat into either

bank, by protecting with otone, of which there io abundance
olose at hand.

The diversion from Maitlar.dto Morpeth v/ill only benefit
the Maitland, Bolwarra, nnd Pitnacree districts, and the ques
tion remains aBto what should be done for the country between

Morpsth and Hrxhain.

I have stated above the objection!) I find to Mr. Gordon's
proposal to divert part of the river from Bales' Flat, through
Miller'a Forest, to liexham ; and I think there ars equally

atrong objections againBt diverting the whole river through that
part, bucIi as the opposition of acttlera and landowners in the
Miller'a Forest, the ruining of the navigable channel of the
main river between Kales' Flat and Hexliam, which, diverting
the whole river through Miller's Forest, would cause it to oilt up.

This would certainly give rise to claims for damage by the

people of Kaymond Terrace and holdera of property along the
river, who would be deprived of those advantages of navigation
which they enjoy at present, Aa long as any contemplated
worka are kept to the existing river channel, whoever under
takea them will be within their rights: but whenever one leaves
the main river, then one becomes liable for nil tho unforaeen

conaequencea, whatever they may be.
To divert the whole river through Miller'a Forent is nn

imciente work. To carry a flood of 175,000 cubic feet a

To divert the whole river through Miller'a Forent is nn

imciente work. To carry a flood of 175,000 cubic feet a second,
the cutting would require to be 500 feet wide at the bottom and
27 feet deep; tho flood retained by the side banks would be 35

feet deep in the cutting. This would cost about £400,00(1, and
make many years to finish. The outlay would be of no benefit
until its completion, nnd. after completion, repairs and main
tenunce to keep the river from attacking its BOft banks would
repuire continual expenditure.

Slather than incur the great cost, ob well ao all the riflks and
liabilities of making euch a diversion, I would prefer to keep
to the main river, even if to deepen and widen it so as to reduce

the flood level should cost more money thun the diversion
mentioned above. In other countries, in similar circumstances,
the practice is to embank the flooded land, and improve the
river by dredging. Glasgow used to be inundated in its lower
parts by floods in tie Clyde, but they have deepened and
widened the river, and are no more troubled with floods ; and,
after careful consideration, I can see nothing better to be done
in tbia case.

.1 think that the first step to take in order to improve file

flood-carrying capacity of the river should be to straighten the
two Eharp bends, a3 6howu on plan herewith, and next to

enlarge and deepen the waterway at Green Kocke. At this
place Mr. Walsh, C.B., of the Harboars and Kivera Depart
ment, observes that in the 1893 flood there was a fallia the
surface of tho water o' 2 feet in about a mile, and tho current
was running at the apeed of 11 milea an hour, or 1C feet a

eecond. This plainly indicates a great obstruction, which
should bo removed, even if nothing elBe wore to be done to the
river. But the cause ol this obstruction must be verified, for
I obseive that on the right bank embankments have been built
close to the river ; and as there ia high ground opposite on the
left bank, the flood ie here gorged to a very narrow paeBage,
whisli may be the cause of the extraordinary obstruction
observed by Mr. Walpb during the 1SD3 iiood. If this iaiound
to be the cause, then these embankmento muot be removed;
and they should, not be erected at this place nearer the river
than a quarter of a mile.

It, Jiowever, the serioua obBtruction observed nt this place ia

caused by the rocks of Green Rocks, then the flrat thing to be
done to assist in lowering the height of floods is to remove this
bar of rocks to an ample width and depth, but chiefly depth,
ai- shallow width is oi no use.

Mr. Walsh In his report advoeated enlarging the waterway,
by cutting back the rock at low-water level ; but, considering
how very Bmall is the eflect ot any enlargement which
has only a shallow depth, I would recommend that the

enlargement ho cut down to the depth of tho deepeat part of
the river at this place. There is no difficulty in doing this by
rock-drllln worked on a punt, the rock bla»ted by dynamite to

be raised by drcdRing. In the Brisbane Itiver a great reef of
rookfi waa deepened to 2C foet in this way in a vory short time.

I show on a section of the whole river herewith, and on the

en™ sections pertaining to it, how tte channel might be

enlarged and dredged to a uniform width nnd gradient ^hich

would contain within the embankment eucli a flood as that of
1857. This chowa no reduction whatever in tho height of i uch
n flood, owing to the fact mentioned before, that the flood,

v?hen spread all over the land, ia a3 lor? an it possibly can be.
It phows, however, that tho flood-level cau be kept down

to the same height as is attained by Mr. Gordon's plan of
dlveiting part of the river through Miller's Forest, which is

Been by inppecting the figurea indicating flood-heights on his
section and on the one herewith.

This work, shown on the section and croas-sections, looks

very well on paper, but the following conaiderations cannot be
overlooked.

There are eo many uncertainties attending the dredging of a

river that no one can tell exactly what the result would be.
Thus, if the channel were dredgedand enlarged to accommodate
a big £ood it would be far too large for a small one, and the

many email one3 that intervene between each big one would
silt up the enlarged channel to ouch nn extent that when a big
flood occurred it would fail to scour out all that bad been
deposited in the interval. Thia is what occurs in ill-deeigned

aewer-f. and causse so much trouble. Ot course,
if the river

channel could be dug out to such a Bbape that email flooda

would be accommodated equally with great ones, the channel

would keep clear of deposit-, but in an ordinary river this is

In enlarging a river artificially, in places where the river ia

curved, the now enlarged section will not Buit the requirements
of the current which, in such plscea, requirea extra depth and
not extra width; consequently, if extra width ia given it will

be silted up. At present the river is of unequal width, and
w'iere it in wide it is shallow, and where narrow, deep. An
artificial channel of uniform width and depth can only keep ao

provided the channel is Btraight. If it in curved the river will
soon moke the curved placeB deep and narrow; and, as the

river ia not only frequently curved, but curved in reverse direc
tion!!, it is obvious that if it in given a uniform width and

depth it will not keep eo for long. Any improvements, there
fore, in the river channel are almost unmanageable unless the

river ia trained within atone training walls.
In the Mississippi, it is remarked that only fiuch dredging an

is done m the natural r.xia of the current ia and if



In the Mississippi, it is remarked that only fiuch dredging an

is done m the natural r.xia of the current ia permanent, and if

this
ip.

not studied for every bend and reach the dredging will
silt up again. In undertaking such work in this river,

it would have to be carried out with much experienced
observation, so aa to chooee the best position and
direction in which to deepen or widen, because in
a river without training walla, dredging, heedlessly

done, will certainly be work thrown away. I have seon much

money thrown away by not observing ouch indispensable pre
cautions in dredging a river.

Aa is done in other countries, the land might be embanked

and the river left alone. But in thia caseit la evident that at

present the height of floods is as low as it can be, because they
spread all over the land, and if the water is to be shut iu
between embaukroenta tho height of floods must be greater
than it is now. From trials which I made on sections ot the
river as it now exists, with assumed flood gradients, the 1857

flood, for instance, would be raised 9 or 10 feet higher if shut in
between embankments 400 feet away from the river bank at

each «ide, and the 1893 flood far high r than it attained in 1803.

Such a raising of the flood height would oflect the height of

floods all up the riTer possible as far as Moitlsnd. From this it

would appfar that embankments, without widening and

deepening the river, would rid the lauds of inundation, but
would raise

I

lie flood level to a dangeroua height, if it could be

contained within the banks.
Nevertheless, there in no doubt that embanking the river,

however low the embankments might be, would promote scour.

By so much of the water not being allowed to spread over the
land the height offloods would be raised, i'liin would increase
the velocity, which would increase the Ecour and so deepen the
channel.

From the above considerations, I think the safest way to
attain the object sought, of preventing flooda from inundating
the land without producing violent and unlooked-for changes,
would be to gradually carry on the work of embanking and

dredging together. First, beginning at the lower end to raise
the banks, say 5ft. high, between Hcxhain and Morpeth, and
to dredge and enlarge the channel i-o as to keep down the
extra height of floodo as much aa possible ; then, in succeeding
years, to raise the banka a few feet more, dredging and
enlarging the channel at the same time. In the end, the
banks being raided as high aa experience shows they require to

be, and the river dredged and enlarged to correspond, there
would be a fair chance of permanency in the work, the flooda
would be very little higher than they are now, and the land
entirely protected from all but unusually high floodfl. which
would breach the banks, and then they must be made up again.
Great floods occur only at long intervala, and in every country
where land is protected in this way they never pretend to expect
complete immunity by accidents by unusually high floods.

Fortunately for this part of the Lower Hunter there ia high
ground all along the river at moderate distances from it, on

both sides ; eo that there isno necessity '.or people to live with
in the limits of the flooded land, and those who cannot afford to
live on the rising ground should leave the district for the enke
ol'theirown safety.

It would take many yeara to finish the work of gradually
rising banks and dredging the river, the time depending on the
Djraberof dredges omployod ; but commencing from below
and working up, the results would be useful from the com

mencement; and aa the lower river, from Hexham downward,
U not in r uch urgent need of protection from floods as the
. faitland district, the people should be content during the time

r.ecessary for the completion of the work. Some conutrioa have
taken centuries to carry out works of this kind, and in the
Mississippi they have been working at the levees and dredging
the river for the last sixty yeara.

The Williams and Patereon have flats which it is equally
Important to protect from floods, and the work of making
banks is required here also. But there is no necessity to dredge
any part of the WilliamB, and at only two or theee Bhoal places
is it required on the Paterasn. The banks for these two rivers
could, therefore, be made from ditches in the usual wav.

It ia important that the embankments made from the
dredginga be set back from the river Jsanka as far as possible, ao
ns to give the floods more room, andjrevent the embnnkments
being undermined by changes in the river. There ia no waste
of land by doing this, an the land outside is cyen better pasture
than the land enclceed.

The modern high-power suction dredges can do this work,
and only such should be used; two dredees, each capable of
discharging 1,5130 tons an hour, and depositing at a distance of
1,000 feet, and eighteen feet above water level, ahould be
employed. In America, auction dradgeB are used to make
leveeB, and they are oaid to do tho w-crk at a cost of 3d per cubic
yard.

The stuff dredged to improve the river channel must be placed
on cither side to form embankments, and in most places this

material would be greatly in exceEB of what ia required to form

the embankments; consequently, the dredginga would form

great mounds on either side of the rivor. The width of these

mounds, depending on the amountof dredging at any particular

place, might be over 300 feet ; but aa tho material would most

be a pond, the mounde themselves would bo

place, might be over 300 feet ; but aa tho material would most
likely be a muddy pond, the mounde themselves would bo good
lend, growing abundant graES; and even where the dredgmge
were pure Band, there would bo no difficulty for the dredge to

pump over the mounds a thick covering of eilt and earth, pro
cured from the adjoining banks of the river. Such moundo

should be immediately town with grass, to protect the olopea

from waves from high winds when the river waa in flood.

I cannot tell whether the land occupied by the dredginga to

form thene banks would have to bo purchased. One would

naturally infer that landowners would not charge for the land,

which would not be lost to them ; nnd they would have tho

further benefit, that all low, Bwampy places within range of

the pumps could be filled up with the dredgings, and made

high and dry.

The work contemplated above is to improve and embank the

river from Liexham upward to Morpeth, it being assumed that

the river, aa it ia below Hexliam, will carry off the flood

water, without much change of height, to Newcastle and the sea.

But if the longitudinal section of the river herewith is

examined, it is Been that the exiBting river channel from

Morpeth to Hexham haa a good depth, and somewhat uniform

inclination, till it reaches! Hexliam. At thin place the river

separates into the north and south channelB, which, after a

course of some miles, unite again in the harbour of Newcastle.

Immediately below the point of separation, the north channel

becomes very shallow, and eucumbered with sand-banka ; but

when they meet again there is a depth of over 30 feet below

low-water.
This is probably the plnce where the tide is throttled, as

mentioned above, and if a wide cut were dredged through the

shallow part of the north channel, the tide would flow more

freely up the river cs far as Morpeth. The result of tuia would

be increase of scour in the whole river, resulting in giving a

more uniform depth and increased get-away for floods.

It would co3t much money to dredge through these shoals a

cut, say, 500 feet wide to a depth of 20 feet nt low water ;

but such a cut, if properly located to fit the curves of

the river, would be permanent, and would greatly benefit

the river above it, botii aa regards tidal flow and flood diaoharge.

I believe that the final result would be that the south channel

would silt up, the dredged cut through the shoala of the north

channel would correspondingly enlarge and deepen, and ulteru

few years the whole river would How through the north channel

with a permanent depth ol over 20 feet where now the greatest

depth ia 8 or 9 feet.

There is no possible advantage in having two channels, the

north and south, to let either the floods out or the tide in, aa

one channel with ample depth ia far more effective than two

shallow ones, for both these purposes.

The above projecta to deepen and embank the river between

Morpeth and Hexham would cost large auras of money, and

many years of time. It is very improbable that owners of land

along the river conld bear any but a small part of the cost, and

consequently, unless there rraa a very urgent need of the

improvements which the work contemplates, it ia not likely to

be done.

It does not eeem to me that, between Morpeth and IJexluim,

there ia any urgent need to improve mattera as they now are ;

and if settlers and ownera protest that there ia. it ia not unlikely

that their vlevfa on the subject wonld be modified, if they were

asked to conrribute towards the cost ot remedying the present
state of things. No one cau deny that they sufler heavy losaea

and damages when great flooda occur, but between times they
reap very profitable crops, and the llooda are acknowledged to

leave behind them some bonefite in the way of renewed fertility

of the land.

Taking theBe different views of the case into consideration,

my advice would be to straighten the river between West

Maitland and Morpeth, cut through the two sharp beuda above

the Williams, remove the obstructions at Green Kocks, and

make a cut -500 feet wide through the eboala of the North

Channel. This would greatly relieve the floods, and might be
all that ia required for many years to come.

Since 1800, when Mr. Moriarty wrote about the want of a

syatem of proper drainage for tile cultivated land, this bao been

much improved. Still there are many places in want of good
drainage, which, in Eotne casc3, is prevented by not having
authority to drain through other peoples land. Thio could be

put right if there was a Drainage Board, or Board ot Kiver

Conservators, under the authority of which all roquirementg,

euch as drainage, the positions of embankments, the protection

of the banks with stone, the checking of encroachments of the
river, regulations of the planting of willowB along the banks,
prohibition of throwing trees into the river, and generally, all

mattera connected with the river and the district would be

controlled.

At present they are lining the left bank of the river with
stone below Maitland to prevent the bank wealing away ; but

the bank is wearing away, because the river is now so Bhut iu

with embankments ; and if the enlarging of the river-bed,

Ehown on my croaB-gectiona, should be carried out, all thia

atone would have to be removed.

A Board of Kiver Conservatora would see that no work was

done on the river or ita banks unless in accordance with a

well-considered plan.



well-considered plan.

The estimates given below ehow the immense total of

£0,000,000 of cubic yards to be dredged to make the river

capable of carrying a high flood within embankments ;

the flood quantities being 150,000 cubic feet a second above the

Paterion, 171,000 cubic feet above the Williams, nud 193,000
cubic feet below the Williarae. The estimate is divided into—
1st, from Maitland to the mouth of the Puterson ; 2nd, from

the Paterson to the Williams, including two cuttings to

straighten bends ; 3rd from the Williama to Ash Island; and
4th, making a cut 500 feet wide through the shallows of the

North Channel, which I believe would have a most beneficial

result iu lowering the floods of the river, an well as enabling
the increased flow of the tides to keep the whole river channel
in a better condition thun it ia now. This cut, also, by doing
away with the throttling of the tides, which 1 assume to be
caused by this shoal, wonld have a beneficial eflect on the bar at

Newcastle.
To straighten the river between Maitland and Morpeth, and

enlarge the river bed up to Belmore Bridge, would, by this

estimate, cost about £200,000, which is a very large sum, but it

would relieve Maitl&nd and the Bolwarra districts of all

anxiety from floods.

Beaides this, I recommend that two bends above the WilliamB
be cut through, the obstructions atGreen Kocks removed, and
a deep cut be made through the shoals of the North Channel.
These would COBt £253,085.

The total estimate for improving and embanking the whole
river ia £

I

.O7G.C0O, which is about £130,000 more than I estimate
that Mr. Price's propoaed dam would cost, and it is a much
safer and more trustworthy way oi alleviating the floodB of the
Hunter.

I have the honour to be, Sir, your obedient servant,

C. NAPIER BELL,
M. lost. C.E.

East Maitland, 20th June, 1899.

+ i,

,,The1abo™ ^
sW Mr. Bell's proposoa means of mifcigatmg floods. They include embankments on each side of the riyer from Hexham up to Bolwarra House, a system of regular and nnceasinf? dxedirin



FIGURE 9
JUNE 2007 FLOOD PHOTOGRAPHS

SET A

Up stream of Powerhouse Up stream of Powerhouse Control                     Control                     
–– 11 11 June 2007June 2007

Oakhampton Railway Oakhampton Railway and No 1 Spillway                                  and No 1 Spillway                                  
–– 11 11 June 2007June 2007

OakhamptonOakhampton Road Control   Road Control   
–– 11 11 June 2007June 2007

Powerhouse Control   Powerhouse Control   
–– 11 11 June 2007June 2007

Mt Pleasant Street Control               Mt Pleasant Street Control               
–– 11 11 June 2007June 2007

New England Highway                      New England Highway                      
‐‐ 11 11 June 2007June 2007

East Maitland     East Maitland     
–– 11 11 June 2007June 2007

View to Fishery Creek                         View to Fishery Creek                         
–– 11 11 June 2007June 2007

Melbourne Street, East Maitland               Melbourne Street, East Maitland               
–– 11 June 11 June 20072007

Down stream of East                                          Down stream of East                                          
Maitland Railway Line Maitland Railway Line –– 11 11 June 2007June 2007

No Overtopping of the Bolwarra SpillwayNo Overtopping of the Bolwarra Spillway
–– 10 10 June 2007June 2007

Overtopping of the Overtopping of the 
OakhamptonOakhampton Spillway No.1  Spillway No.1  –– 10 10 June 2007June 2007
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FIGURE 9
JUNE 2007 FLOOD PHOTOGRAPHS

SET B

OakhamptonOakhampton Road Failure         Road Failure         
–– 13 June 200713 June 2007

Erosion down stream of Belmore Erosion down stream of Belmore 
Bridge Bridge –– 11 11 June 2007June 2007

Long Bridge              Long Bridge              
–– 11 11 June 2007June 2007

Long Bridge  Long Bridge  
–– 11 11 June 2007June 2007

Belmore Bridge near the peak    Belmore Bridge near the peak    
–– 11 11 June 2007June 2007

Down stream of Belmore Bridge   Down stream of Belmore Bridge   
‐‐ 11 11 June 2007June 2007

Wallis Creek  Wallis Creek  
–– 11 11 June 2007June 2007

View to East Maitland   View to East Maitland   
–– 11 11 June 2007June 2007

Maitland Railway Station        Maitland Railway Station        
–– 11 11 June 2007June 2007

New England Highway      New England Highway      
–– 11 11 June 2007June 2007

Powerhouse Control   Powerhouse Control   
–– 11 11 June 2007June 2007

Mt Pleasant Street Control                          Mt Pleasant Street Control                          
–– 11 11 June 2007June 2007
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FIGURE 9
JUNE 2007 FLOOD PHOTOGRAPHS

SET C

Hunter River at Melville Ford Bridge Hunter River at Melville Ford Bridge 
–– 13 June 200713 June 2007

OakhamptonOakhampton Road                                 Road                                 
–– 13 June 200713 June 2007

Maitland Maitland Railway Station    Railway Station    
–– 13 June 200713 June 2007

Wallis Creek Floodgates   Wallis Creek Floodgates   
–– 13 June 200713 June 2007

Looking down stream towards Melville Looking down stream towards Melville 
Ford Bridge Ford Bridge –– 15 June 200715 June 2007

OakhamptonOakhampton Floodway       Floodway       
–– 15 June 200715 June 2007

Long Bridge   Long Bridge   
–– 15 June 200715 June 2007

OakhamptonOakhampton Floodway   Floodway   
–– 15 June 200715 June 2007

Erosion down stream of Erosion down stream of Belmore Bridge Belmore Bridge 
–– 15 June 200715 June 2007

Hunter River & Hunter River & OakhamptonOakhampton Floodway in Floodway in 
background background –– 15 June 200715 June 2007

Wallis Creek Floodgates   Wallis Creek Floodgates   
–– 15 June 200715 June 2007

OakhamptonOakhampton Floodway           Floodway           
–– 15 June 200715 June 2007
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FIGURE 9
JUNE 2007 FLOOD PHOTOGRAPHS

SET D 

Hunter River at Hunter River at LuskintyreLuskintyre Bridge Bridge 
–– 13 June 200713 June 2007

BranxtonBranxton
–– 13 June 200713 June 2007

SingletonSingleton
–– 12 12 June 2007June 2007

J:\\Jobs\27036\Figures\June2007FloodPhotographs. pptx

rhys




 
26 Daniel Av 

993 Luskintyre Rd, 'teepee' shaped 
stakes location of peak flood level 

674 Stanhope Rd 

236 Melville Ford Rd, Black texta mark on 
shed door location of peak level, roughly 
peaked midnight 10.11-06-07 

St Joseph Lochinvar 

122 Stanhope Rd 

96 Melville Ford Rd, Peak flood 
level located at 'notch' half way 
between gate and post 

66 Hillsborough Rd 66 Hillsborough Rd, White spray 
painted dot location of peak flood level 

29 Blue Gum Dr Aberglasslyn 1.90 Hillsborough Rd 

Intersection Maitvale Luskintyre Elderslie Bridge 

FIGURE 11 

JUNE 2007 
FLOOD MARK PHOTOGRAPHS 

 

723 Anambah Rd 255 Pywells Rd 

1.90 Hillsborough Rd 2 
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FIGURE 12
AERIAL PHOTOGRAPHS

JAN/FEB 1971 & MARCH 1977 FLOODS

1971 BOLWARRA SPILLWAY FROM OAKHAMPTON 1971 BOLWARRA SPILLWAY FROM SCOBIES LANE 1971 BOLWARRA SPILLWAY 
FROM TRAINING WALL

1971 UPSTREAM OF MT PLEASANT STREET

1971 POWERHOUSE CONTROL OVERTOPPING
1971  RAILWAY LOOKING ACROSS 
OAKHAMPTON FLOODWAY

1971 OAKHAMPTON 
SPILLWAY NO. 1

1971 BOLWARRA SPILLWAY ‐ DOWNSTREAM END 1971  AERIAL OVER BOLWARRA & OAKHAMPTON
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FIGURE D1
TRUE HYDRAULIC HAZARD

100Y ARI EVENT PLUS 10% RAINFALL INTENSITY
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Area assessed as having a low true hazard. See section 4.4 of report.
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FIGURE D2
TRUE HYDRAULIC HAZARD

100Y ARI EVENT PLUS 20% RAINFALL INTENSITY
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Protecting yourself 
from a flood
Victoria St. Maitland in the 1955 flood

FloodSafe for Residences in Central Maitland –
Lorn – Horseshoe Bend - South Maitland

How the SES can help you

The State Emergency Service is responsible for dealing
with floods in NSW. This includes planning for floods
and educating people about how to protect themselves
and their property.

During floods, the SES is responsible for flood informa-
tion, safety advice, evacuation, rescue and providing
essentials to people cut off by flood waters.

Maitland City SES 02 4932 7444
SES website www.ses.nsw.gov.au
Maitland City Council (business hours) 02 4934 9700
Bureau of Meteorology website www.bom.gov.au

Prepare yourself
Some basic measures you can take right now include
keeping a list of emergency numbers near the
telephone and assembling an emergency kit.

Your emergency kit should contain at all times:
� A portable radio with spare batteries
� A torch with spare batteries
� A first aid kit
� Rubber gloves
� Candles and waterproof matches
� Copies of important papers including emergency

contact numbers
� A copy of your emergency plan
� A waterproof bag for valuables

When flooding is likely, place in your emergency kit:
� A good supply of required medications
� Any special requirements for babies and the

disabled, infirm or elderly
� Strong shoes
� Fresh food and drinks

Better FloodSafe than Sorry

MaitlandM
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Flood extent in a 1% flood and evacuation routes

Key heights (in metres) at the Belmore Bridge gauge 
and their consequences.

FOR EMERGENCY HELP IN FLOODS AND
STORMS CALL THE SES ON

132 500

February 1955 flood height. 2200 homes flooded, homes
destroyed and 11 lives lost in the Maitland council area.

Flooding in Lorn begins at this height. Homes will be inundated
as flood levels increase. Residents must evacuate before
evacuation routes close.

The Long Bridge flooded and evacuation route to Rutherford
closed.

Ring levee in central Maitland will overtop and buildings will be
flooded. Les Darcy Drive would be flooded and the evacuation
route to East Maitland closed. Residents must evacuate if this
height is predicted.

Homes in South Maitland inundated. Residents must evacuate if
this height is predicted.

Approximate height of March 1977 flood.

Approximate height of August 1998 flood.

NOTE: Gauge diagram is not to scale



If you need to evacuate
� Take your emergency kit with you
� Turn off the electricity, gas and water as you leave
� You will be told which evacuation centre to go to
� Don’t leave your pets behind – they may die. Put them on

leads or in approved pet containers. Dogs should be
muzzled.

When you evacuate 
You will need to leave well before roads to high ground are
closed by flood water. 
The last evacuation route to Rutherford is via High St. and
the Long Bridge. The last route to East Maitland is via Les
Darcy Dr.
Proceed to the evacuation centre you are asked to go to. Help
will be available at the evacuation centre which will be
established by the Department of Community Services (DoCS).
This centre will also be staffed by representatives from
community agencies such as the Red Cross, Salvation Army,
Adracare, St Vincent de Paul and Anglicare. Information on
the location of the evacuation centre will be provided at the
time of the flood.  Help available from the evacuation centre
includes: 
� Temporary accommodation
� Financial assistance
� Personal support
� Refreshments and meals
� Clothing and personal needs
� Contacting family and friends

Recovering from a severe
flood
A local recovery centre will be established by DoCS. This
centre will be staffed by representatives from a range of
government departments and community agencies to help
you return to normal living.  At the centre you will be able to
get advice on everything from insurance to counselling.
In the event of a flood, information will also be available from
the DoCS State Disaster Recovery Centre on 1800 018 444.

When flooding is likely
� Stack your possessions on benches and tables,

electrical goods on top
� Secure objects that are likely to float and cause

damage
� Relocate waste containers, chemicals and poisons

well above floor level
� Locate important papers, valuables and mementoes

and put them in your emergency kit
� Move livestock, including horses, to high ground

During a flood
� Avoid driving or walking through flood water - it

may be deeper and faster flowing than you realise
� Keep listening to a local radio station for further

information and advice
� Keep in contact with your neighbours
� Be prepared to evacuate if advised

Are you at risk from floods?
More than 200 floods have been recorded on the Hunter
River since European settlement.  Thirteen have peaked at
levels above the major flood level of 10.7 metres at the
Belmore Bridge gauge.  The most severe flood in Maitland
was in 1955 when 11 people lost their lives, 2200 homes
were flooded (of which some were destroyed) and serious
damage was done to infrastructure.  In today’s terms, the
total damage bill for the Hunter Valley from the 1955
flood would be over $2 billion. Few large floods have
occurred since, but severe floods, some larger than that of
1955, can and will occur.

Extensive flood mitigation measures including levees,
spillways and control banks have been established in
Maitland.  These measures give protection from smaller
floods but cannot protect homes from severe flooding.
Outside the levee system numerous roads will be closed by
flood water and low-lying land will be flooded.

When a height of approximately 11.2 metres is predicted
at the Belmore Bridge gauge, some homes in South
Maitland outside the levee system will be flooded and
residents will need to evacuate. 

The Maitland ring levee is designed to be overtopped
when the river reaches a height of approximately 11.35
metres at the Belmore Bridge gauge. When this gauge
height is predicted, all residents inside the levee must
evacuate. Once the water flows over the ring levee,
Central Maitland, Horseshoe Bend and the remainder of
South Maitland will be inundated with deep, fast-flowing
water.

When a peak height of approximately 11.6 metres or
higher is reached, water will begin to flow into the back
of Lorn and properties behind the levee will begin to be
inundated. Residents should evacuate when this height is
predicted.

Better FloodSafe than Sorry

Maitland in the 1955 flood

Maitland in the 1955 flood – flood debris

Stay informed
Maitland City Council has information on how flooding
may affect your property. 

The Maitland City SES Unit can give you information on
what you can do to reduce the effects of flooding on
your family and your property.

A copy of the Maitland City Local Flood Plan is available
at Maitland City Council libraries.

How you will be advised of a
coming flood
Flood information including generalised flood forecasts,
road closures and advice on evacuations and property
protection will be broadcast over local radio stations
2HD AM 1143, KOFM 102.9, 2NUR FM 103.7, NEW-FM
105.3, NX FM 106.9, ABC FM 106.1, ABC AM 1233,
Rhema FM 99.7.

Photo courtesy Hunter Catchment Management Trust

Flooding may last for several days.  Remaining in your
home in a serious flood can be dangerous. Even if you are
not actually inundated, your home may become a refuge
for vermin, snakes and spiders.  There may be no water,
sewerage, power, telephone or other services for several
days.  You may be unable to call for help. Because
evacuation routes close early in severe floods, you will
need to leave well before water reaches your property. It
is dangerous to evacuate too late in a flood as roads may
be covered by deep, fast flowing water.

Photo courtesy Hunter Catchment Management Trust
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