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Keepit Dam Upgrade Flora and Fauna Plan

Figure B1    Threatened recorded fauna species
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Painted Honeyeater (Grantiella picta) 
This species is listed as Vulnerable under the TSC Act. 

Painted Honeyeaters inhabit forests, woodlands, shrublands, forested wetlands, and 
rainforest. The primary food source of the Painted Honeyeater is mistletoe in the genus 
Amyema, although the species will also eat some nectar and insects (Department of 
Environment and Conservation 2005c). The breeding distribution of the Painted Honeyeater 
is dictated by the presence of mistletoes, which are largely restricted to older trees. 
The species is less likely to be found in strips of remnant box-ironbark woodlands, such as 
those that occur along roadsides and in windbreaks, than in wider and larger blocks (Garnett 
& Crowley 2000). During winter, the Painted Honeyeater is likely to be found in the north of 
its distribution. This species nests from spring to autumn in a small nest hanging within the 
outer canopy of Eucalypts, She-oak, Paperbark or mistletoe branches (Department of 
Environment and Conservation 2005c). 

 
Black-chinned Honeyeater (Melithreptus gularis gularis) 
This species is listed as Vulnerable under the TSC Act. 

The Black-chinned Honeyeater prefers the upper levels of drier open forests or woodlands 
dominated by box and ironbark eucalypts, but will also inhabit open forests of smooth-barked 
gums, stringybarks, and tea-trees (Department of Environment and Conservation 2006). It is 
a gregarious species usually seen in pairs and small groups of up to 12 birds (Higgins & 
Davies 1996). Feeding territories are large, making the species locally nomadic. Recent 
studies have found that the Black-chinned Honeyeater tends to occur in the largest 
woodland patches in the landscape as birds forage over large home ranges of at least five 
ha. Nectar is taken from flowers, and honeydew is gleaned from foliage (Higgins & Davies 
1996). 

The Black-chinned Honeyeater breeds solitarily or co-operatively, with up to five or six 
adults, from June to December. The compact, suspended, cup-shaped nest is placed high in 
the crown of a tree hidden by foliage (Department of Environment and Climate Change 
2005). 

 
Hooded Robin (Melanodryas cucullata cucullata) 
This species is listed as Vulnerable under the TSC Act. 

The Hooded Robin occurs in lightly wooded areas such as open eucalypt woodland, mallee, 
and acacia shrublands. Movements are not well known, however, they are thought to be 
resident or sedentary, but may undertake some local movements possibly in response to 
drought and food availability (Department of Environment and Conservation 2005b). 
Territories range from around 10 ha during the breeding season, to 30 ha in the non-
breeding season. The breeding season may occur at any time between July and November 
(Department of Environment and Conservation 2005b). The nest is a small, neat cup of bark 
and grasses bound with webs, in a tree fork or crevice, from less than 1 m to 5 m above the 
ground (Higgins & Peter 2002).  
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Grey-crowned Babbler (Pomatostomus temporalis temporalis) 
This species is listed as Vulnerable under the TSC Act. 

The Grey-crowned Babbler is found mainly in rural districts where it predominantly lives in 
habitats supported by roadsides and private land (Schulz 1991). Suitable habitats are usually 
abundant with leaf-litter and debris; often dominated by eucalypts including box and ironbark 
species, partly-cleared woodland, acacia shrubland and adjoining farmland (Higgins 1999). 
Grey-crowned Babblers are unlikely to occur in regrowth forest, large patches of forest or 
woodland and forest with a dense understorey or grassland with few trees (Schulz 1991). 
An understorey of young trees and shrubs, in the 10 to 25 cm diameter at breast height 
range, is used for nest sites and shelter, and a relatively sparse ground layer with more litter 
and less ground cover is preferred by the species. Breeding occurs between July and 
February (Adam & Robinson 1996). 

 
Diamond Firetail (Stagonopleura guttata) 
This species is listed as Vulnerable under the TSC Act. 

Diamond Firetails are found in grassy eucalypt woodlands, including Box Gum Woodlands 
and Snow Gum Woodlands. They occur also in open forest, mallee, native grasslands, and 
in secondary grasslands derived from other communities (Trail & Duncan 2000). They feed 
exclusively on the ground, on ripe and partly-ripe grass and herb seeds and green leaves, 
and on insects (especially in the breeding season). They are usually encountered in flocks of 
between 5 to 40 birds, with groups separating into small colonies to breed, between August 
and January (Department of Environment and Conservation 2006). Nests are globular 
structures built in either the shrubby understorey, or higher up, especially under hawk's or 
raven's nests. The species appears to be sedentary, although some populations move 
locally (Higgins & Peter 2002). 

 
Turquoise Parrot (Neophema pulchella) 
This species is listed as Vulnerable under the TSC Act. 

Turquoise Parrots occur in the foothills of the Great Dividing Range in eucalypt woodlands 
and forests with a grassy or sparsely shrubby understorey, often in the edges of eucalypt 
woodland adjoining clearings, timbered ridges and creeks in farmland (Department of 
Environment and Conservation 2006). They nest in tree hollows, stumps or fence posts, from 
August to December, laying four or five eggs on a nest consisting of decayed wood dust. 
This species is usually seen in pairs or small groups, however, it has also been reported in 
flocks of up to 30 individuals (Higgins 1999). The parrots spend most of the day on the 
ground and feed on seeds of both native and introduced grass and herb species. They 
forage quietly and may be quite tolerant to disturbance (Garnett & Crowley 2000). 

 
Swift Parrot (Lathamus discolor) 
The Swift Parrot is listed as Endangered under the TSC Act and EPBC Act. 

The Swift Parrot breeds in Tasmania during the spring and summer and migrates to south-
eastern Australia between March and October stretching from Victoria and the eastern parts 
of South Australia to south-east Queensland (Department of Environment and Conservation 
2006). 
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On the mainland they occur in areas where eucalypts are flowering profusely or where there 
are abundant lerp infestations (Department of Environment and Conservation 2006). 
Favoured feed trees include winter flowering species such as Eucalyptus robusta (Swamp 
Mahogany), Corymbia maculata (Spotted Gum), C. gummifera (Red Bloodwood), 
E. sideroxylon (Mugga Ironbark), and E. albens (White Box) (Higgins 1999). Favoured lerp 
infested trees include E. microcarpa (Grey Box), E. moluccana (Grey Box), and E. pilularis 
(Blackbutt). The Swift Parrot returns to foraging sites on a cyclic basis depending on food 
availability (Department of Environment and Conservation 2006). 

 
Regent Honeyeater (Xanthomyza phrygia) 
The Regent Honeyeater is listed as Endangered under the TSC Act and EPBC Act. It is also 
listed as Migratory under the EPBC Act. 

Regent Honeyeaters inhabit dry open forest and woodland, particularly Box-Ironbark 
woodland, and riparian forests of River She-oak (Department of Environment and 
Conservation 2006). The woodlands they inhabit support a significantly high abundance and 
species richness of bird and have significantly large numbers of mature trees, high canopy 
cover and abundance of mistletoes (Higgins et al. 2001). 

The Regent Honeyeater is a generalist forager, which mainly feeds on nectar from a wide 
range of eucalypts and mistletoes. Key eucalypt species include Mugga Ironbark, Yellow 
Box, Blakely's Red Gum, White Box and Swamp Mahogany. Nectar and fruit from the 
mistletoes Amyema miquelii, A. pendula and A. cambagei are also eaten during the breeding 
season (Oliver 2000). When nectar is scarce, lerps and honeydew comprise a large 
proportion of the diet. Insects make up about 15% of the total diet and are important 
components of the diet of nestlings (Higgins et al. 2001). A shrubby understorey is an 
important source of insects and nesting material for this species (Oliver et al. 1998). 

There are three known key breeding areas, two of them in NSW - Capertee Valley and 
Bundarra-Barraba regions (Geering & French 1998). The Bundarra-Barraba region is 
approximately 50 km north of Lake Keepit. The species breeds between July and January in 
Box-Ironbark and other temperate woodlands and riparian gallery forest dominated by River 
She-oak. Regent Honeyeaters usually nest in horizontal branches or forks in tall mature 
eucalypts and She-oaks (Oliver 2000). An open cup-shaped nest is constructed of bark, 
grass, twigs and wool (Oliver et al. 1998). 

 
White-throated Needletail (Hirundapus caudacutus) 
This species is listed as Migratory under the EPBC Act. 

The White-throated Needletail is widespread and numerous when wintering in eastern and 
south-eastern Australia. There are two recognised subspecies; caudactus and nudipes. Only 
caudacutus migrates to Australasia after spending the breeding season in central and 
eastern Siberia, northern Mongolia, northern China and the Korean Peninsula, Sakhalin and 
Japan (Higgins 1999). 

In Australia, the White-throated Needletail is almost exclusively aerial, from heights of less 
than 1 m up to more than 1000 m above the ground (Department of Environment Water 
Heritage and the Arts 2009). However, there are certain habitat preferences exhibited by the 
species as they are recorded most often above wooded areas, including open forest and 
rainforest, but they are less commonly recorded flying above treeless areas such as 
grassland (Higgins 1999). The White-throated Needletail often forages along the edge of low 
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pressure systems, and are thought to follow these systems across Australia. They seldom 
alight on the ground or vertical substrates to catch insects. The species has been recorded 
roosting in trees in forests and woodlands, both among dense foliage in the canopy or in 
hollows but it has been suggested that they also roost aerially (Department of Environment 
Water Heritage and the Arts 2009). 

 
White-bellied Sea-Eagle (Haliaeetus leucogaster) 
This species is listed as Migratory under the EPBC Act. 

The habitats occupied by this species are characterised by the presence of large areas of 
open water (larger rivers, swamps, lakes, sea). Birds have been recorded in (or flying over) a 
variety of terrestrial habitats such as coastal dunes, tidal flats, grassland, heathland, 
woodland, forest (including rainforest), and urban areas. The White-bellied Sea-Eagle feeds 
opportunistically on a variety of fish, birds, reptiles, mammals and crustaceans, and on 
carrion and offal (Department of the Environment Water Heritage and the Arts 2009). 

Known breeding sites of the White-bellied Sea-Eagle are widely dispersed, mainly occurring 
along the eastern coastline. Breeding has also been recorded further inland, e.g. around the 
Murray, Murrumbidgee and Lachlan Rivers, and at other large drainage systems and water 
storages. Breeding territories are located close to water, and mainly in tall open forest or 
woodland, although nests are sometimes located in other habitats such as dense forest 
(including rainforest), closed scrub, or in remnant trees on cleared land. The breeding 
season extends from June to January (or sometimes February) in southern Australia. The 
nest is a large structure composed of sticks and lined with leaves, grass or seaweed. Pairs 
usually return to the same breeding territory each year, and often the same nest 
(Department of the Environment Water Heritage and the Arts 2009). 

 

Murray Cod (Maccullochella peelii peelii) 
This species is listed as Vulnerable under the EPBC Act. 

The species occurs naturally in the waterways of the Murray Darling Basin in a wide range of 
warm water habitats, however the upper reaches of the Murray and Murrumbidgee Rivers 
are considered too cold to contain suitable habitat. 

The Murray Cod is found in a wide range of warm water habitats, from clear, rocky streams 
to slow-flowing turbid rivers and billabongs. Generally, they are found in waters up to 5 m 
deep and in sheltered areas with cover from rocks, timber or overhanging banks. The 
species is highly dependant on wood debris for habitat, using it to shelter from fast-flowing 
water (Department of the Environment Water heritage and the Arts 2010).. 

The Murray Cod is the top predator of Australia's inland rivers. Cod are carnivorous and at 
times, voracious feeders. Upon hatching, larvae are 5-8 mm long and within 8-10 days are 
able to feed on zooplankton. After reaching a length of 15-20 mm, they begin to feed on 
aquatic insects. The mature Murray Cod commonly feeds on crustaceans such as yabbies, 
shrimp and crayfish, and fish such as the introduced common carp, goldfish and redfin 
perch, and the native fishes bony herring, catfish, golden perch, western carp gudgeon and 
even other cod. Less common items to have been found in Murray Cod include ducks, 
cormorants, grebes, tortoises, water dragons, snakes, mice, frogs and mussels  (Department 
of the Environment Water heritage and the Arts 2010). 
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Silver Perch (Bidyanus bidyanus) 
This species is listed as Vulnerable under the FM Act. 

Silver perch are a moderate to large freshwater fish native to the Murray-Darling river 
system. Silver perch are oval shaped with a small head that can become beak-like in larger 
fish. The colour can be grey, greenish, gold or silvery, darker on the back and paler on the 
sides, with a white belly. Juveniles may be mottled with vertical dark bars. Silver perch 
usually reach 30-40 cm and 0.5-1.5 kg, but have been recorded up to 8 kg (Department of 
Industry and Investment 2010). 

Silver perch were once widespread and abundant throughout most of the Murray-Darling 
river system. They have now declined to low numbers or disappeared from most of their 
former range. Silver perch are now successfully bred for aquaculture, conservation and to 
enhance recreational fishing, and large numbers have been stocked into impoundments and 
smaller numbers into rivers in the Murray-Darling Basin. However, in most cases stocking of 
silver perch has not managed to establish reproducing populations, and they are still 
considered under threat in the wild. The most abundant remaining natural population occurs 
in the central Murray River downstream of Yarrawonga Weir as well as several of its 
anabranches and tributaries (including the Edward River, an anabranch of the Murray which 
flows through Deniliquin, and the Murrumbidgee River). The central Murray population is 
considered secure and self-sustaining. There have also been reports of self-sustaining 
populations in other rivers, including the MacIntyre and Macquarie Rivers in northern NSW 
and the Warrego River in Queensland, mostly from recreational anglers. Little is currently 
known about the status of these populations (Department of Industry and Investment 2010). 

Silver perch seem to prefer fast-flowing, open waters, especially where there are rapids and 
races, however they will also inhabit warm, sluggish water with cover provided by large 
woody debris and reeds. They are omnivorous, feeding on small aquatic insects, molluscs, 
earthworms and green algae.  

Males reach sexual maturity at three years of age, when around 25 cm in length, and 
females at five years, when around 29 cm. Adults migrate upstream in spring and summer to 
spawn. Juveniles also sometimes move upstream in response to rising water temperatures 
and levels. Females can shed 300,000 or more semi-buoyant eggs of about 2.75 mm in 
diameter. The eggs develop in a few days to become feeding larvae that drift downstream 
(Department of Industry and Investment 2010). 
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Appendix C: Weed management plan 
This appendix details the weed management sub-plan to be implemented during the 
construction of the project. This addresses the Department of Planning requirement to 
implement weed management measures focusing on early identification of invasive weeds 
and determining the effectiveness of management controls. 

Objectives of the weed management sub-plan 

The objective of the weed management sub-plan is to control environmental weeds during 
the Keepit Dam Upgrade and to prevent the spread of existing introduced species or the 
establishment of novel introduced species. In order to achieve this objective, the sub-plan 
has the following specific aims: 

 to identify environmental and noxious weeds in the project area including locations of 
major infestations 

 ensure that State Water meets its requirements for the control of noxious weeds under 
the Noxious Weeds Act 1993 

 minimise the occurrence of weeds spreading into or affecting remnant vegetation 
communities, agricultural lands or rehabilitation areas 

 avoid weeds control measures that result in injury to persons, damage to property or 
harm to a environment 

 ensure that herbicide use is undertaken in a manner that is free of risk and compliant 
with the Pesticides Act 1999 and the Pesticides Regulation 1995. 

Definition of environmental and noxious weeds 
Environmental weeds are plants that represent a threat to the conservation values of natural 
ecosystems by having a capacity to establish self-sustaining and expanding populations in 
natural and semi-natural habitats. Many environmental weeds are exotic species, however 
some may be native Australian plants that are not local (indigenous) to the area they are 
growing in.  

Noxious weeds are environmental weeds that are required to be controlled by landholders 
under the Noxious Weeds Act 1997. The Keepit Dam Upgrade spans both the Gunnedah 
Shire Council and Tamworth Regional Council Noxious Weed Control Areas. Weeds that are 
declared noxious are those weeds that: 

 have potential to cause harm to the community and individuals 

 can be controlled by reasonable means  

 have the potential to spread within an area and to other areas  

 control will provide a benefit to the community over and above the cost of implementing 
control programs.  

Many environmental weeds do not meet these criteria for declaration.  

The measures proposed in this sub-plan are aimed at addressing State Water’s requirement 
as a landowner under the Noxious Weeds Act 1997 as well as minimising the spread of all 
environmental weeds throughout the construction of the Keepit Dam Upgrade.  
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Legislative Framework 
The Keepit Dam Upgrade was subject to environmental assessment and approval under the 
Environmental Planning and Assessment Act 1979 and associated legislation. The Weed 
Management sub-plan forms a condition of consent that must be adhered to by State Water. 
In addition to the project conditions of consent, State Water is obliged to control noxious 
weeds listed under the Noxious Weeds Act 1993 on their lands. 

The control of weeds using herbicides is also subject to legislative requirements under the 
Pesticides Act 1999 and the Pesticides Regulation 1995. These instruments outline the 
requirements of persons using herbicides in relation to training, the manner in which 
herbicides are used and the record keeping requirements. As far as practical, this sub-plan 
has been prepared to be consistent with these instruments, however nothing in this sub-plan 
negates the responsibility of an herbicide applicator to ensure herbicides use is done in a 
manner consistent with the Act and regulation.  
Weeds on site 

Five species of plant recorded within the study area are recognised as environmentally 
harmful weeds (NSW Department of Primary Industries 2008) and eight species of plant 
recorded are listed as noxious in the Gunnedah Shire and/or Tamworth Regional Noxious 
Weed Control Areas under the Noxious Weeds Act 1993 (refer Table C-1). Other noxious 
and environmental weeds of concern that occur in the region, but were not recorded in the 
study area, include: Hyparrhenia hirta (Coolatai Grass), Cenchrus spp. (Spiny Burr Grass), 
Sorghum halepense (Johnson Grass), Hypericum perforatum (St John’s Wort), Eragrostis 
curvula (African Lovegrass), Cestrum parqui (Green Cestrum) and Phyla spp. (Lippia). 

Table C-1 Noxious and environmentally harmful weed species recorded within the 
study area 

Family Scientific name Common name Weed type Noxious 
weed class1 

Crassulaceae Bryophyllum species Mother-of-millions Herb 4 

Asteraceae Carthamus lanatus Saffron Thistle Annual herb - 

Asteraceae Centaurea solstitialis St Barnabys Thistle Annual herb - 

Asteraceae Cirsium vulgare  Herb - 

Cactaceae Cylindropuntia species  Prickly pears Cactus/succulent 4 

Boraginaceae Echium spp. Paterson’s Curse Perennial herb 4 

Amaranthaceae Gomphrena 
celosioides 

Gomphrena Weed Herb - 

Boraginaceae Heliotropium 
amplexicaule 

Blue Heliotrope Perennial herb 4 

Cactaceae Opuntia aurantiaca  Prickly pear Cactus/succulent 4 

Cactaceae Opuntia stricta Prickly pear Cactus/succulent 4 

Asteraceae Siybum marianum Variegated Thistle Biennial herb - 

Asteraceae Xanthium species Nagoora Burr, 
Bathurst Burr 

Herb 4 

Salicaceae Salix species Willows Tree 5 
1Defined by the Noxious Weeds Act 1993.  Class  4  -  Plants that pose a potentially serious threat to primary 
production, the environment or human health, are widely distributed in an area to which the order applies and are 
likely to spread in the area or to another area. Class 5 - Plants that are likely, by their sale or the sale of their seeds 
or movement within the State or an area of the State, to spread in the State or outside the State. 
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Weed management measures 
Recommendations for weed control measures are provided in the section below. These 
control methods provide a guide only and herbicide application methods must be in 
accordance with either the chemical product label or an off-label permit for minor and 
emergency uses issued by the Australian Pesticides and Veterinarian Medicines Authority.  
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Management and Mitigation Measures Responsibility Timing 

Preconstruction   

Weed surveys are to be carried out by a suitably qualified and experienced person prior to commencement of any construction 
activities, to identify the extent of weed infestation within the study area to minimise the potential for weed spreading 
throughout  the project area. The survey report is to advise on best practice weed management techniques for the control and 
eradication of weed species identified. 

Contractor’s 
Environmental 
Manager 

Prior to 
commencing 
any 
construction 
activities 

Area identified as having noxious weed infestations are to be treated in accordance with the Noxious and Environmental Weed 
Control Handbook 2004-2005 prior to clearing/construction activities 

Contractor’s 
Environmental 
Manager 

Prior to 
commencing 
any 
construction 
activities 

General Construction and Management   

Erosion and sediment controls are to be installed during and immediately following construction. This protects bushland and 
watercourses from weed infestation by seeds that are carried in water or sediment. 

Contractor’s 
Environmental 
Manager 

Ongoing 

All weed species removed from heavy weed infested areas are to be disposed off site Contractor’s 
Environmental 
Manager 

At all times 

Fertilisers and manures are to be used sparingly as they can stimulate weed growth, seed set and spread. Fertilisers rates and 
mixes have been identified as part of the Vegetation and landscape Planting Specifications. Work should be undertaken in 
accordance with these specifications. 

Contractor’s 
Environmental 
Manager 

At all times 

When using manures or seeds of desirable species, care must be taken not to introduce weeds as contaminants. Contractor’s 
Environmental 
Manager 

At all times 

Straw bales used in erosion control must not contain seed. Contractor’s 
Environmental 
Manager 

At all times 

Care must be taken that the proposed herbicide will not affect water quality and native flora and fauna. Contractor’s 
Environmental 
Manager 

At all times 

Ongoing monitoring of the construction area and immediate surrounds is to be carried out at least every three months to check 
for weed growth, and implement eradication measures if required. Monitoring is to continue for 12 months after completion of 
works. 

Contractor’s 
Environmental 
Manager 

Ongoing 
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Management and Mitigation Measures Responsibility Timing 

Weed Infestation Management   

Where weeds cannot be effectively destroyed prior to topsoil stripping, contaminated topsoil will be isolated and either 
sterilised, encapsulated by deep burying, or disposed off at an approved off site facility. Topsoil that is known to be 
contaminated with weeds will not be used for landscaping purposes under any circumstances. 

Contractor’s 
Environmental 
Manager 

As required 

Noxious weeds and other weed species need to be identified and recorded in the vicinity of the construction area. Noxious 
weeds and other weeds species identified need to be suppressed and destroyed using the correct weed control methods. For 
each noxious weed, appropriate action, adhering to the local control authority’s directions needs to be taken. Introduced plants 
that have been cleared for construction are not to be used for mulching or landscaping, but are to be transferred to an 
appropriate waste facility. 

Contractor’s 
Environmental 
Manager 

As required 

Vehicles and machinery are to be checked before entering the work site, so that weed materials are not transferred onto the 
worksite. Weeds found on machinery need to be removed and disposed of in special weed bins for the disposal of weeds. 

Contractor’s 
Environmental 
Manager 

As required 

Weeds uncounted during clearing operations will be destroyed with the appropriate herbicide prior to stripping topsoil. Use of 
herbicides will strictly follow in accordance with the Pesticide Act, 1999. In accordance no pesticides should be used near 
watercourses or where runoff may enter a watercourse. 

Contractor’s 
Environmental 
Manager 

During 
vegetation 
clearing 

Soil containing weeds will be stockpiled at least 25 m away from watercourses and native vegetation. Sediment fences will be 
erected down slope from the stockpile. 

Contractor’s 
Environmental 
Manager 

As required 

No fill of unidentified origin is to be used on the worksite, to reduce the potential for introduction of weed species. Contractor’s 
Environmental 
Manager 

Ongoing 

During the construction period, weeds will be destroyed as they become noticeable. Contractor’s 
Environmental 
Manager 

As required 

Vehicle and Equipment   

Vehicle wash down, including tyres and wheels,  to remove dirt and seeds needs to be done prior to working adjacent to and in 
waterways, entering clean properties identified in the weeds surveys. 

Contractor’s 
Environmental 
Manager 

As required 

Vehicle movement from identified weed infested areas to weed free areas should be kept to a minimum to prevent weed 
spread is not facilitated by vehicles. 

Contractor’s 
Environmental 
Manager 

Ongoing 

All earth moving machinery accessing the study area is to be cleaned of all soil and plant matter prior to entry. 
All vehicles used during the construction phase are to stay on marked roads or tracks where practical. 
Wash down of earth moving machinery and vehicles are to be carried out when leaving areas that are known to have noxious 

Contractor’s 
Environmental 
Manager 

Ongoing 
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Management and Mitigation Measures Responsibility Timing 
weeds. Waste water from the wash down area is to be collected in an interceptor trap, with all seeds and plant matter collected 
for removal by a waste contractor. 

Revegetation Strategy   

Regeneration of appropriate areas is to begin as soon as possible after clearing or construction is complete. Any weed species 
found during to process are to be identified and controlled in accordance with advice from a qualified consultant. 

Contractor’s 
Environmental 
Manager 

As required 

Cover crops, for the purpose of soil stabilisation, must be limited to certified clean seed of non-invasive annuals or weeds. Contractor’s 
Environmental 
Manager 

As required 

Pre-emergent herbicides are to be used to prevent the growth of weeds. These herbicides may inhibit the growth of natives, so 
should only be used where weed growth is likely to be a problem (i.e. in areas with existing infestations of weeds) 

Contractor’s 
Environmental 
Manager 

As required 

Monitor revegetated areas on an ongoing basis to assess the degree of weed infestation. Where necessary suppress and 
destroy weeds using control methods appropriate for each noxious weed and which adhere to the local control authority’s 
directions. 

Contractor’s 
Environmental 
Manager 

Fortnightly 
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Recommended weed control techniques 

Weed control should be undertaken using a staged approach incorporating three levels of 
treatment: primary weed clearance; followed by secondary treatment or follow-up; and finally 
maintenance weeding (National Trust of Australia 1999). The technique used should be 
based on the density and extent of the weed infestation as indentified in the site surveys. 

Primary weed clearance refers to the initial treatment of a weed infestation. Secondary 
treatment or follow-up works refer to the intensive weeding of areas that have already 
received primary weeding, removing the largest flush of second generation weeds that have 
germinated from soil stored seed and those that were not successfully killed during Primary 
weeding. Maintenance weeding is used to control weeds that will re-establish on site due to 
dispersal or for species that are already present but in low densities. The soil seed bank will 
also be a continual source of new weed infestations so regular maintenance works will be 
required. 

The techniques to be used to control weeds should include a combination of the following 
techniques as appropriate: 

 hand removal and cultivation 

 use of mulch 

 cut and paint with herbicide 

 scrape and paint with herbicide 

 stem injection, frilling or chipping with herbicide 

 foliar spot spraying with herbicide. 

Hand removal and cultivation 

Hand removal or cultivation with small tools aims to remove and destroy the existing plants 
and prevent the plants from setting seed. Therefore, the timing of hand removal and 
cultivation is important as well as the technique. Hand removal and cultivation is best carried 
out before the plant seeds, or if the plant is seeding, the fruits must be bagged and removed 
from site. Different cultivation methods may kill the plant depending on whether or not the 
plant can sucker and reproduce vegetatively, in which case the roots, tubers, and corms 
must be controlled as well as the stems (Ensbey & Johnson 2007). Hand removal and 
cultivation techniques may include: 

 removing plants and exposing of roots to dry them out 

 burying shoots to stop them growing 

 separating shoots from roots 

 bagging seed heads and flowers and then removing the whole plant (roots, crown and 
stems).  

Correct disposal of vegetative matter after cultivation is imperative for species that reproduce 
vegetatively or those that produce many seeds. Appropriate disposal methods include 
burning piles in accordance with Rural Fires Service (RFS) guidelines for pile burns; or, 
storing on site wrapped in plastic until the plant decomposes (composting). For non-
vegetatively reproducing species or those without seeds present, bagging and disposal in 
domestic green waste bins or at a waste disposal centre equipped to handle green waste is 
sufficient.  
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Mulching 

Mulch creates a barrier which excludes light and prevents the establishment of weeds. A 
bobcat or other vehicle can lay barriers (i.e. geotextile cloth), but due to the material’s 
expense this is only viable for smaller areas. Traditional mulching with wood chips or using a 
Hydroseeder machine is more cost effective (Ensbey & Johnson 2007). 

Cut and paint with herbicide 

Cut and paint is a method of weed control for woody weeds where by the stem or trunk of 
the weed is cut horizontally near the ground then herbicide applied to the living plant tissue 
across the cut surface. The best technique for the cut and paint method is as follows: 

 cut the stem as near towards the ground as possible, leaving a horizontal surface so the 
herbicide does not run off  

 paint the living tissue of the open wound with herbicide evenly (within 10 seconds of 
cutting the stem for water based herbicides and 1 minute for diesel based herbicides). 

The cut and paint method is advantageous as it removes the weed straight away. 
This technique is best used on woody shrubs and trees. Some species will sucker after 
being treated with this technique, therefore, cut and paint is not appropriate for these species 
unless follow up treatment will be employed (Ensbey & Johnson 2007), in these cases the 
scrape and paint technique described below may be more appropriate. 

Scrape and paint with herbicide 

The scrape and paint method is similar to the cut and paint method but is used for smaller 
shrubs that will sucker if the cut and paint method is applied and for vines with aerial tubers. 
The scrape and paint technique should be used on plants with stems or trunks less than 
5 centimetres (cm) in diameter (Ensbey & Johnson 2007). The correct technique for the 
scrape and paint technique is as follows: 

 scrape a vertical section of the bark off both sides of the stem down to the cambium 
layer (with a sharp knife or chisel) approximately 5 cm in length to where the stem meets 
the ground, without ringbarking the plant 

 apply herbicide on the open wound (as per the cut and paint method).  

Stem injection, frilling or chipping with herbicide 

If required on site, stem injection, frilling or chipping is a method that can be employed 
successfully in a number of situations to treat large mature woody weeds with a trunk 
diameter of more than 5 cm (National Trust of Australia 1999). The following outlines the 
appropriate method for stem injection, chipping and frilling: 

 using a drill, chisel, saw, or axe, make holes or a deep cut at a downward angle 
(45 degrees) into the sapwood at regular intervals of 5 cm apart around the tree in a 
circle 

 do not ringbark the plant 

 for multi stemmed plants drill or chip below the lowest stem or treat each stem 
individually 

 apply herbicide into the hole or cuts at the recommended rate by the manufacturer 

 reapply herbicide when the first application is absorbed into the plant. 

Foliar spot spraying with herbicide 
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Foliar spraying of herbicide is an option for the control of shrubs, herbs, grasses, and vines. 
Spraying can be conducted with a small volume hand operated backpack sprayer or a large 
volume motorised spray unit mounted on a vehicle. The type of environment, presence of 
native species, site access, and desired control outcome will determine the techniques used 
in herbicide spraying (Ensbey & Johnson 2007). When applying the foliar spray technique 
the following must be adhered to: 

 only spray designated areas to avoid off target damage 

 ensure that when spraying, the whole plant is treated (100% foliar cover) 

 only spray healthy and actively growing plants to ensure effective uptake of herbicide  

 do not spray in windy conditions, excessively hot conditions, if plants are heavy with 
dew, or if rain is expected within four hours. 

Success of weed control measures 

The success of the weed control measures outlined in this weed management sub-plan can 
be regularly evaluated through routine site inspections and surveys of monitoring transects 
as outlined in the section below.  

The general performance indicators for weed management are that: 

 no new weed infestations occur on site 

 no new weed species are established on site 

 noxious weed infestations are controlled as specified under the Noxious Weeds Act 
1993  

 environmental weed infestations are controlled to decrease cover across entire site 

 a general decrease in weed species cover across the entire site 

 an increase of native plant species regeneration in areas of prior weed infestation.. 
 
Monitoring of weed control activities 
The success of weed control measures should be monitored as part of this weed control 
sub-plan to assess its effectiveness. The data gathered can be compared to the baseline 
survey to determine the success of weed control works. A monitoring option is to establish at 
least one transect in each weed control area depending on its size. Control sites that will not 
be subject to weed control should also have transects established to determine the success 
of weed control measures. A monitoring program such as this can determine the 
effectiveness of weed control measures in all areas proposed for weed control.  

A possible option for the design of a monitoring program is as follows:  

 The monitoring transects should be 100 m in length and weed assessment can be 
undertaken in the 10 m zone either side of the transect  

 Assessment could include recording cover abundance ratings (Braun-Blanquet cover 
codes) (van der Marrel 1975)for weeds and native species as well as an inventory of all 
species present along the transect  

 Transects may be pegged at their start and end points with a star picket (if practicable) 
and their location recorded using a GPS 

 Transects should be monitored every three (3) months during the first year of the weed 
control program then every six (6) months for the remaining life of the weed control 
program. 
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General site inspections will be conducted in addition to the formal monitoring transects to 
enable opportunistic detection of new weed species and weed outbreaks in new areas on 
the Keepit Dam Upgrade site. This will also identify inappropriate weed management actions 
and more suitable control measures. General site inspections will be conducted every three 
months for the life of the weed control program. 

Photographic monitoring points will be established along the transects to provide a visual 
indication of the success or otherwise of weed control works on site. Written reporting of the 
outcomes of this monitoring should then be conducted. 

Reporting of weed control activities 
Details of all weed management activities conducted at the Keepit Dam Upgrade shall be 
recorded and reported monthly for the life of the weed control program. Items to be included 
in the monthly reporting may include, but is not necessarily limited to: 

 the weed management area in which works were conducted 

 the number of hours spent in each weed management area conducting weed control 
works 

 the number of staff working on site 

 an approximation of area covered by weed control works (m2) 

 the treatment methods used to treat each weed species or group of weeds 

 herbicide type and amount used on site to treat weeds 

 any comments on the success of weed control works and any other observations. 

The organisation or people responsible for the weed control program shall prepare an annual 
report on its implementation. Annual reporting shall include but not necessarily limited to a 
detailed description of all works conducted that year in every weed management zone, 
suggestions and recommendations for future works, and before and after photographs of 
weed control works. 
 
Weed control methods for on site species 
Table C-3 below outlines weed control methods for specific species found on site. 

 

Table C-3 Control methods for noxious and environmentally harmful weed species 
recorded within the site  

Scientific name Common 
name 

Noxious 
Weed Class1 

Control method  

Bryophyllum 
species 

Mother-of-
millions 

4 Mechanical control - Mother of Millions is to be 
dug or pulled out using whatever means are 
available. Any plantlets that are present in the 
ground must also be removed and all material 
is to be destroyed in a hot fire.  
Chemical control – Mother of Millions is to be 
treated with a registered herbicide developed  
for this purpose. The product is to be used 
according to the product label(Tamworth 
Council 2009b). 



 

PB 2116911C  PR_1306E Page C-11 

 
 

Scientific name Common 
name 

Noxious 
Weed Class1 

Control method  

Carthamus 
lanatus 

Saffron Thistle - Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Centaurea 
solstitialis 

St Barnabys 
Thistle 

- Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Cirsium vulgare  - Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Cylindropuntia 
and Opuntia 
species 

Prickly pears 4 Mechanical control - The Opuntia species is to 
be physically removed or buried. Biological 
control - A suitable control agent is to be 
placed on or in close proximity to healthy 
Opuntia plants and encouraged to establish. 
Chemical control – The Opuntia species is to 
be treated with a registered herbicide  
developed for this purpose. The product is to 
be used according to the product 
label(Tamworth Council 2009c). 

Gomphrena 
celosioides 

Gomphrena 
Weed 

- Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Echium spp. and 
Heliotropium 
amplexicaule 

Paterson’s 
Curse and 
Blue Heliotrope 

4 Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Siybum 
marianum 

Variegated 
Thistle 

- Mechanical control - Dig up plants by hand or 
using machine for large infestations. 
Chemical control - Spray actively growing 
plants before flowering (spring to autumn) with 
Glyphosate based herbicide. 

Xanthium 
species 

Nagoora Burr, 
Bathurst Burr 

4 Mechanical control - Xanthium species is to be 
hoed, grubbed, ploughed, slashed or otherwise 
cut to prevent the formation and distribution of 
seed/fruit.  
Chemical control Xanthium is to be treated 
with a registered  herbicide developed for this 
purpose. The product is to be used according 
to the product label (Tamworth Council 2009a). 
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Scientific name Common 
name 

Noxious 
Weed Class1 

Control method  

Salix species Willows 5 Mechanical control – remove whole plants if 
smaller than 0.5 m. Cut down with chainsaw 
and apply a Glyphosate or Triclopyr based 
herbicide to the cut stump and cut stems for 
trees greater than 0.5 m. 
Chemical control - Herbicide application - 
Spray actively growing plants before flowering 
(spring to autumn) with a Glyphosate or 
Triclopyr based herbicide. 
Monitor regularly to check for re-sprouting.  

1Defined by the Noxious Weeds Act 1993.  Class  4  -  Plants that pose a potentially serious threat to primary 
production, the environment or human health, are widely distributed in an area to which the order applies and are 
likely to spread in the area or to another area. Class 5 - Plants that are likely, by their sale or the sale of their seeds 
or movement within the State or an area of the State, to spread in the State or outside the State. 

 
Herbicides 
Types of herbicide 
There are two broad types of herbicides available:  

 Pre-emergent herbicides that treat plants as the seed germinates to preventing the plant 
emerging. Unsuitable in environmentally sensitive areas, however may have application 
for stockpiles. 

 Post-emergent herbicides used to treat the established plants. Three general classes of 
post-emergent herbicide are available: 

 non-selective herbicides – will destroy most species including monocots (grasses, 
lilies, sedges etc) dicots (woody plants) some ferns 

 monocot selective – herbicides that target monocots and have limited impact to 
dicots 

 dicot selective - herbicides that target dicots and have limited impact to monocots.  

Within each of these broad types and classes of herbicides there are many commercial 
products that utilise various primary constituents. Different constituents have merits and 
shortcomings in relation to their effectiveness, toxicity and residual time in the soil / 
environment that should be considered when selecting a suitable herbicide for a particular 
site. When referring to different herbicide types, reference should be made to primary 
constituents rather than the commercial product names. 

Glyphosate based herbicides (non-selective post emergent) is the most commonly used 
herbicide in natural environments and it is the assumed herbicide type to use, unless 
otherwise stated. The susceptibility of plants to different herbicide types, constituents, 
application method and concentration varies between species.  As such, particular 
herbicides or application methods are recommended for species that are known to be 
resistant to the Glyphosate herbicides or standard application methods.  
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Responsible use of herbicides 
All herbicide use should be undertaken in accordance with the requirements of the 
Pesticides Act 1999 and the Pesticides Regulation 1995. It is the responsibility of herbicide 
applicators to complete a risk assessment prior to use of herbicides to ensure that the weed 
control is completed without risk of: 

 injury to another person  

 damage to another person's property  

 harm to a non-target plant or animal. 

If there is risk of injury, damage or harm, weed control should cease until the risk may be 
controlled. 

In addition, all herbicide applicators should be suitably trained, maintain records and ensure 
that the application method (i.e. the situation in which it is uses, target species, the 
application rate, application method and use of additives such as dye or surfactant) are 
consistent with either: 

 the product label and Material Safety Data Sheet (MSDS) 
and/or 

 an off-label permit for minor and emergency uses issued by the Australian Pesticides 
and Veterinarian Medicines Authority (an application should also be made to undertake 
works with an existing permit if the permit does not apply to persons generally). 

Keeping records of herbicide use 
Under the Pesticide Amendment (Records) Regulation 2001, records must be made and 
kept for all commercial use of pesticides (there are some exemptions for record keeping for 
small scale uses of herbicides in domestic situations, however these do not apply to this 
project). It is the responsibility of the person applying the pesticide to make an accurate 
record of the pesticide application in accordance with the requirements of the regulation.  



 

   

 
 

 

 

 

 

Appendix D 
 

 
Nest box construction and 
installation 
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Appendix D – Nest Box and Salvaged Hollow Installation 

 
D1: Nest Box Construction 

Nest boxes are to be constructed: 

 using two pack epoxy glue 

 with aluminium angles around the edges of the nest box lid to discourage chewing 

 using plantation hardwood on the front face of each nest box to discourage chewing 

 with slots cut into the inside face of the nest box to assist with internal access to the exit hole 

 using stainless steel piano hinges on nest box lids to inhibit rusting and assist in waterproofing 

 with a 40 mm to 50 mm thick layer of sawdust in the base of the nest box to replicate the inside of 
decaying hollows 

 with carpet attached to the underside of the nest box lid to discourage habitation by feral bees. 

Nest box dimensions, depths, entrance diameters and installation height ranges will comply with the 
dimensions, depths, entrance diameters and installation height ranges specified in Table D-1.  

Table D-1 Nest Box Dimensions 

Nest Box Type Internal 
Dimensions 

(mm) 

Depth of 
Chamber 

(mm) 

Entrance Diameter 
(mm) 

Installation 
Height Range 

(m) 
Owls 250 x 300 500 100 4.0 to 6.0 
Microbat n/a 400 30 hole / 20 slot 3.0 to 5.0 
Owlet Night-jar 150 x 150 300 65 2.0 to 6.0 
Treecreeper 150 x 150 350 60 2.0 to 6.0 
Cockatoo 300 x 400 1200 200 8.0 to 10.0 
Lorikeet 150 x 150 400 65 2.0 to 6.0 
Rosella 150 x 200 400 65 2.0 to 6.0 
Shrike-thrush 150 x 150 60 100 2.0 to 6.0 
Brushtail Possum 250 x 250 300 100 2.0 to 4.0 
Galah/Corella 250 x 250 500 100 2.0 to 6.0 
Dollarbird 150 x 200 400 70 2.0 to 6.0 
Ringtail 200 x 250 300 85 2.0 to 4.0 
Kookaburra 250 x 300 60 110 2.0 to 6.0 
Glider (Greater and Yellow-
bellied) 

250 x 300 400 80 3.0 to 5.0 

Sugar Glider1 150 x 200 300 40 3.0 to 5.0 
Squirrel Glider1 150 x 250 300 45 3.0 to 5.0  

Note 1 - Nest boxes for sugar gliders and squirrel gliders will have a rear-facing entrance hole. 
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D2: Nest Box Locations 

The selection of nest box locations will be undertaken by an ecologist, based on the following criteria: 

 nest boxes for gliders and possums will be located on rough-barked trees 

 nest boxes for possums will be located in portions of habitat with a dense interconnecting canopy, 
mid-storey stratum or tall shrub layer to provide safer ingress and egress to the nest boxes by 
reducing the need for possums to descend to ground level 

 nest boxes will be located in close proximity to potential food sources of the target species to 
reduce travelling distances and conserve energy 

 nest boxes for insectivorous bats will be located near water sources and within or adjacent to 
potential flyways. 

D3: Nest Box Installation 

 The installation of nest boxes will be carried out under the supervision an experienced ecologist. 

 Nest boxes and salvaged hollows will be positioned on the northwest to east sector of tree trunks 
to avoid hot afternoon sun and the predominant aspects of severe storms. 

 Nest boxes and salvaged hollows will be attached to trees using the Habisure system, or 
equivalent. The fixing arrangements of nest boxes with rear facing entrance holes will allow 
spaces between the nest boxes and trees for the fauna to access the nest boxes. 

 Following installation of each nest box, a pro-forma field data sheet will be completed with details 
on relevant site information, including a nest box identification number, nest box type, GPS 
location, topographic position, species and diameter at breast height (DBH) of the host tree, nest 
box height and orientation. This information will be used for future monitoring. 
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Appendix E – Seed collection 
The following methods have been used to date for seed collection for the Keepit Dam upgrade project. 
The same methods will continue to be used. 

 Seed collection follows the FLORABANK guidelines for the Model Code of Practice for 
community based seed collectors and suppliers of native plant seed (FloraBank 1998).  

 All collections have taken place within the upper Namoi River catchment from wild populations. 

 The genetic quality of the seed has been maximised by collecting from at least 10 widely spaced 
healthy parent plants; seed has only been collected from plants separated from one another by a 
minimum distance of twice plant height to reduce the chance of relatedness. 

 No more than 10% of the crop has been removed from each plant sampled. 

 All collections have been undertaken by hand without any unnecessary damage to vegetation at 
the period of peak ripeness of the seed crop. 

 All species have been positively identified prior to collection and all collection records have been 
retained. 

 All seeds have been dried to optimal moisture content prior to storage. 

 Where necessary some seeds have been refrigerated between 0-4 degrees Celsius. 

 Typical dry storage conditions are below ambient temperature in insulated and fumigated 
containers in a dry atmosphere. 

  

To date these species and quantities have been collected and stored: 

Acacia decora - 12kg 

Notelaea microcarpa - 2kg 

Brachychiton populneus - 6kg 

Bursaria spinosa - 0.727kg 

  

The following species will be supplied with a total approximate quantity of 4-8kg prior to June 2010: 

Angophora floribunda 

Casuarina cunninghamiana 

Dodonaea viscosa 

Eucalyptus albens 

Eucalyptus blakelyi. 

Collection of these species to date has been hampered by poor seeding conditions.  
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Indigenous Heritage Management 
Plan 

 

1. Introduction 

This sub plan contains management objectives, mitigation measures, and reporting 
requirements relating to Indigenous heritage.  This sub plan has been prepared in 
consultation with the contractor, Aboriginal representatives and DECCW. 

2. Objectives 

Ensure that known Indigenous sites are protected. 

Ensure that any sites uncovered during construction are appropriately managed. 

3. Impacts 

Previous archaeological assessment undertaken by Navin Officer in 2007 for the 
project identified one Indigenous site in close proximity to the construction area.  This 
is an Aboriginal Stone procurement source (reference number #20-5-21).  The site is 
not within the works area and therefore would not be subject to direct impact and no 
permit or license is considered to be required.  

No other sites or areas of potential archaeological deposits were identified during the 
cultural heritage survey that are within the construction area. 
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4. Activities to Ensure Compliance 

  

Environmental 
Impacts 

Summary Control Measures Legislative Obligations 
Prior to Construction During Construction Legislative 

Requirements 
Project References 

Indigenous Heritage • Prior to the commencement 
of construction works, the 
boundary of the crest area of 
the ridge on which the 
Aboriginal stone procurement 
source (site number #20-5-
21) is situated will be fenced.  
The fencing will ensure that 
the site is protected from any 
direct and indirect impacts of 
construction works. The 
fencing shall be sufficient to 
prevent the incursion of 
construction vehicles, and 
shall be marked with 
appropriate signs.  State 
Water will arrange the fencing 
prior to construction 
commencing. 

 
• Prior to construction, 

contractors will be informed of 
the significance of the 
archaeological site (number 
#20-5-21) and the 
preventative measures which 
have been implemented to 
minimise the risk of disturbing 
the Aboriginal stone 
procurement source. 

• Excavation of ridge deposits for fill in 
the boat ramp saddle dam wall will be 
avoided 
 

• If during the course of construction, 
any Indigenous archaeological 
material previously not identified is 
uncovered, all work likely to affect the 
material shall cease immediately. 

 
- A works exclusion zone will be 

established around the area of 
the site.  Works not affecting 
any Indigenous archaeological 
material will continue where 
appropriate. 
 

- An assessment of the site will 
be undertaken by an 
Archaeologist in consultation 
with the following groups: 
Gunida Gunyah CDEP, Min Min 
Aboriginal Corporation, 
Tamworth LALC, Red Chief 
LALC and CMA Aboriginal 
Reference Group. 
 

- The findings of the assessment 
will be provided to DECCW and 
Department of Planning. 

National Parks and Wildlife 
Act 1974 
 

Nain Officer Heritage 
Consultants  (2007) 
Keepit Dam Upgrade 
Cultural Heritage 
Assessment 
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• The training programme will 
include induction of all 
company employees, and 
contractors regarding 
obligations for heritage sites, 
including the need to stop 
work if any sites are identified 
and the procedures to follow.  

 

 
- Any necessary permits or 

consents shall be obtained and 
complied with prior to 
recommencement of work. 

 
• If impact can not be avoided, 

Aboriginal stone procurement site 
#20-5-21 will be salvaged by an 
experienced qualified archaeologist. 
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5. Notifications Procedures 

This notification procedure is in the event that any Indigenous archaeological material 
previously not identified is uncovered during construction. 

The contractor will inform the EMR and State Water of the discovery of the find and 
the stop work procedures will be implemented.. 

The EMR will notify the DECCW Regional Archaeologist in accordance with Section 
91 of the National Parks and Wildlife Act 1974. 

The EMR will inform the Department of Planning that work has ceased in the area of 
the site.    

State Water will engage an archaeologist and arrange consultation with the 
Aboriginal Representatives. 

State Water will submit the findings of the Indigenous Heritage Assessment to 
DECCW and the Department of Planning. 

State Water will inform the contractor when they can recommence, following any 
permits or consents obtained, and any management actions required.   

6. Contacts 
 
Organisation Name/Position Contact Details 
DECCW Maria Cotter 

Regional 
Archaeologist 
North West 

85 Faulkner Street 
Armidale 2350 
Phone: 6773 7018 
Email: 
maria.cotter@environment.nsw.gov.au. 

DECCW Mr Paul Houston 
Aboriginal Planning 
Officer 
North West Branch 

Environment, Protection and Regulation 
DECCW, North West Branch, Dubbo 
Phone: 02 6883 5361 
Email: 
Paul.houston@environment.nsw.gov.au 

Tamworth Local 
Aboriginal Land 
Council  

 123 Marius Street 
Tamworth NSW 2340 
Phone: 67669028 

Gunida Gunyah 
Aboriginal 
Corporation 

 34/36 Farrar Road 
Gunnedah NSW 2380 
Phone:” 6742 7038 

Red Chief Local 
Aboriginal Land 
Council 

 26a Chandos Street 
Gunnedah  NSW 2380 
Phone: 67423602 

Min Min Aboriginal 
Corporation  

Gwen Griffin Phone: 6742 4121 

CMA Aboriginal 
Reference Group 
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Historical Heritage Management Plan 
1. Introduction 

This sub plan contains management objectives, mitigation measures, and 
reporting requirements relating to historical relics.  This sub plan has been 
prepared in consultation with the Heritage Branch of the Dept of Planning. 

2 Objectives 

Ensure that any historical relics uncovered during construction are 
appropriately managed. 

Ensure that there are no indirect impacts to identified historical relics.  

3. Impacts to Existing Heritage Sites 

European Heritage sites that have been identified in the Keepit Dam area are 
shown on Figure 34 in Appendix C. 

The archaeological assessment undertaken by Navin Officer in 2007 for the 
project identified no European Heritage Sites would be directly impacted by 
the scope of works for works package 1. 

There are however two European Heritage Sites with proximity to construction 
sites. This includes the Main dam wall of Keepit (KDH8) and the Keepit Dam 
workshop equipment (KDH9). 

The mitigation measures recommended for these two sites in the 
archaeological assessment have been reviewed and it has been determined 
that there are no specific mitigation measures relevant to the construction 
scope of works for Work Package 1 other than to avoid / minimise potential 
impacts to the Dam Wall. No works will be carried out on the Dam Wall for 
Work Package 1. 
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4. Activities to Ensure Compliance 

  

Environmental 
Impacts 

Summary Control Measures Legislative Obligations 
Prior to Construction During Construction Legislative 

Requirements 
Project References 

Historical Heritage • The training programme will 
include induction of all 
company employees, and 
contractors regarding 
obligations for historical 
heritage sites, including the 
need to stop work if any sites 
are identified and the 
procedures to follow. Known 
historical sites will be 
identified as part of the 
training to ensure that there 
are no indirect impacts. 

 

• If during the course of construction, 
any unidentified historical relics are 
discovered during construction, all 
work likely to affect the material shall 
cease immediately. 

 
• A works exclusion zone will be 

established around the area of the 
site.  Works not affecting the historical 
relic will continue where appropriate. 

 
• An assessment of the site will be 

undertaken by an Archaeologist.  
Based on the findings of the 
assessment, the archaeologist will 
recommend if the Heritage Branch is 
required to be consulted. 

 
• Minimise impact to the main dam wall 

- Minimise disturbance to the 
condition of the existing main dam 
wall, i.e. minimise disturbance to the 
physical state of the fabric of the dam 
wall and its potential for survival. 

 

Heritage Act 1977 
 

Nain Officer Heritage 
Consultants  (2007) 
Keepit Dam Upgrade 
Cultural Heritage 
Assessment 
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5. Notifications Procedures 

This notification procedure is in the event that any historical relics previously not 
identified are uncovered during construction. 

The contractor will inform the EMR and State Water of the discovery of the find and 
the stop work procedures will be implemented. 

The EMR will inform the Department of Planning that work has ceased in the area of 
the site.    

State Water will engage an archaeologist.  

The archaeologist will recommend a course of action and whether the Heritage 
Branch is required to be consulted, depending on the significance of the historic relic. 

State Water will inform the contractor when they can recommence and any 
management actions required.   

6. Contacts 
Organisation Name/Position Contact Details 
Department of 
Planning, Heritage 
Branch 

Dr Siobhan Lavelle 
Snr Heritage Officer 

3 Marist Place, Parramatta NSW 2150 
 
Phone: 9873 8546 
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Noise, Vibration and Air Quality 
Management Plan 

 

1. Introduction 

This sub plan contains environmental management objectives, mitigation measures, 
monitoring and reporting requirements relating to noise, vibration and air quality.  
This sub plan has been prepared by State Water in consultation with DECCW, the 
contractor and the Councils.   

2. Objectives 

• Manage noise-creating activities to minimise noise pollution 
• Minimise vibration effects for the amenity of residents 
• Through blasting design ensure that vibration is limited to ensure structural 

integrity  
• Construct the works in a manner that minimises dust emissions from the site, 

including wind-blown and traffic-generated dust.   
 

3. Impacts 

Construction activities on site have the potential to cause noise and vibration and 
affect air quality.  The site’s proximity to private property, State Water facilities, State 
Park facilities and Keepit Dam necessitate the installation of site specific noise and 
vibration minimisation measures and air quality improvement techniques to maintain 
amenity.   

3.1 Receptors 

Five residential receptors were identified in the area including 

Number Property Name Vector Approximate Distance 
(m) 

1 1521 Bulga Road West of main dam 1000 

2 Illawong South-west of main dam 1300 

3 Mostyn Vale West of subsidiary dam wall 2100 

4 Residential Property A South-east of subsidiary dam 
wall 

600 

5 Sorrento North-east of main dam 3400 

Properties 1 and 4 were identified as sensitive receptors with respect to noise and 
vibration and were consulted on noise impacts and potential for exceedences. 
Approval letters are provided in Appendix E (further details below). 

There is also a likelihood of impact on the public users of Lake Keepit Caravan Park.  
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3.2 Potential Air Quality Impacts 

Excavation, blasting, construction plant and equipment, traffic, and concrete batching 
are all potential sources of dust and exhaust generation.  

3.3 Noise relating to construction activities 

A complete investigation into construction activity noise has been conducted and is 
included in the Submissions Report and Preferred Project Report prepared for the 
Department of Planning. John Holland has reviewed this report and has summarised 
the primary construction activity impacts and their related noise levels below. 

Concrete Batching Plant Ground Preparation Excavation Infrastructure 

Operational 

Plant 

Sound Power 

Level dB (A) 

LAeq Plant SWL
1
 Plant SWL

1
 Plant SWL

1
 

Slump 

Stand (x2) 

89
2
 

(individual) Excavator
3
 105 Excavator

3
 105 Crane

4
 109 

Loading 

Area 96 

Bulldozer 

CAT DH
5
 114 

Dump 

Truck
5
 107 

Dump 

Truck
5
 107 

Conveyor 

(x2) 

84
2
 

(individual) Backhoe
5
 114 

Bulldozer 

CAT DH
5
 114 

Hand 

Tools
4
 110 

Pressure 

Relief Valve 

(x2) 87
2
(individual) 

Rock 

Breaker
4
 120 Backhoe

5
 114 

Bulldozer 

CAT DH
5
 114 

Loader 107 

Vibratory 

Roller
3
 99 

Rock 

Breaker
4
 120 Loader

5
 107 

Concrete 

Crusher 

(loaded) 106 Compactor
4
 116 Loader

4
 107     

    Grader
5
 108         

    

Dump 

Truck
5
 107         

    Loader
5
 107         

Notes:   All noise levels in dB(A), to nearest 0.5 dB(A). 
1. Sound power level 
2. Tonal correction applied 
3. PB database 
4. Australian Standard AS 2436 – 1981. For the purpose of this assessment, construction noise sources 

have been assumed to be constant rather than intermittent. 
5. Construction plant supplier database 
 
 

3.4 Vibration relating to construction activities 

The most likely vibration impact will relate to blasting activities. The proximity of the 
existing dam wall, State Water Offices, and the nearest receptor at 1521 Bulga Road 
to the works will all require consideration when determining a blasting charge mass. 
A maximum charge of 350kg is recommended, however most blasts are expected to 
be well below this level (less than 250kg). 

Vibration during construction and concrete batching activities is associated with 
human discomfort and potential architectural/structural damage to off-site buildings. 
Construction activities likely to cause vibration include daytime movement of heavy 
vehicles, as well as operation of compactors and bulldozers. 
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4. Operating Hours 

Construction works are restricted to the following hours; 

Monday to Friday: 7am and 6pm 

Saturday: 8am and 1pm 

Sundays and Public Holidays: No work 

Excessively loud activities will be scheduled to avoid early morning periods where 
possible. 

 
5. Noise, Vibration and Air Quality Criteria  

Noise, Vibration and Air Quality Criteria have been set in accordance with the 
DECCW “Interim Construction Noise Guideline” July 2009.  

5.1 Noise Criteria 

Max noise level for airblast 
overpressure events (Lin peak) 

Allowable Exceedance (12 month 
period) 

115dB  5% of the total number of blasts over a 
12 month  period 

120dB 0 
The limits above apply at the most affected residence.  
 
Max Noise Level Applicable to: 
35dB(A) At any residence on privately owned 

land. (except as listed below)  
40dB(A) Receptors on State Park land (see Note 

1) 
45dB(A) Residential Property A and  

1521 Bulga Rd (See Note 2) 
 
Note 1: Max noise level of 40dB(A) is a target calculated as the background noise of 
30dB(A) + 10dB(A).  This target has been developed in accordance with the DECC 
‘Interim Construction Noise Guideline’ July 2009.  This document will be used as a 
guide to manage and mitigate the effects of the noise for users of State Park 
facilities. 
Note 2:  State Water has obtained approval from the two nearest residents to exceed 
the noise limit specified in the Project Approval.  Residential Property A is located at 
11 James Road, Mount Kembla and a second affected property is located at 1521 
Bulga Road, Gunnedah. Residents at both sites have signed approval letters, 
provided in Appendix E. 

The contractor can exceed the maximum noise impact assessment with written 
agreement from the affected landholders provided that a copy of this agreement has 
been forwarded to the Department of Planning, DECCW and State Water. 

For further details refer to the Planning Approval, clause 2.5 and 2.6. 

5.2 Vibration Criteria 

Max level for ground vibration Allowable Exceedance (12 month 
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period) 
5mm/s ppv 5% of the total number of blasts over a 

12 month  period 
10mm/s ppv 0 
 
Structural vibration limit 
Max 25mm/s for the existing dam wall   

The limiting vibration criteria to be met at the dam wall is to be checked by a 
competent person appointed by the contractor prior to blasting design.  Blasting 
design is to be prepared with reference to the guideline “Technical Basis for 
Guidelines to minimise annoyance due to blasting overpressure and ground 
vibration” prepared by ANZECC. 

The blasting design is to be presented to the EMR prior to blasting.  The EMR will 
advise when blasting can commence. 

5.3 Air Quality Criteria 

 
Pollutant Averaging Period Goal 
Total Suspended 
Particulates 

Annual mean 90um/m3 

PM10 (Particulate matter 
less than 10um) 

24-hour 50ug/m3 

Dust Deposition Annual 30ug/m3 
 Annual Average (monthly) 2g/m2/month max 

increase 
 Annual Average (monthly) 4g/m2/month total 
 
The PM10 High Volume Samplers will be run according to DECCW Guidelines – that 
is, the PM10 Monitoring will be measured and take samples based on a 24 hr 
average. Whilst the machine can operate up to 7 days continuously for the duration 
of the blasting event, and at least 24 hrs after each blasting event.  
 
In addition, Air Quality monitoring will be carried out as per the requirements of the 
Environmental protection Licence for the project to be issued by NSW DECCW. 
 

5.4 Review of Noise Assumptions 

A review of all assumptions made in the Environmental Assessment, Submissions 
Report and Preferred Project Report for the determined calculated noise levels has 
been conducted and all assumptions are considered appropriate. If construction 
activity scheduling changes, the predictions and the likelihood of actual noise impacts 
exceeding those expected will be assessed. 

The primary assumption for noise assessment indicates that general construction 
works, concrete batching, clay borrow pits and crushing noise impacts are expected 
to occur simultaneously. The modelled scenarios 1 through 3 indicate that the worst 
case scenario peak noise exceedence would be approximately 2.5dB(A) in excess of 
the adopted noise goal at the nearest sensitive residence. Cumulative noise at the 
Caravan Park may exceed 6dB(A) at worst case.  

Examples of other assumptions reviewed in the noise assessment include; 
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• Individual construction activities are expected to be more than 26 weeks in 
duration 

• Standard batching plant operations will be conducted 

• Total of two pressure relief valves 

• Reversing alarms for health and safety purposes may be used but not 
included in the assessment – further mitigation measures 

• Feasible plant was assumed to be in cumulative operation for cumulative 
noise level calculations 

• Excavation of clay expected to occur simultaneously with right hand 
abutment, subsidiary dam and saddle dam construction works 

• Bulldozer, 3 excavators, 2 loaders and 4 dump trucks were assumed to be 
operating concurrently for pit excavation works 

• All noise predictions were calculated at ground level – actual operation below 
ground level will decrease predictions 

The review indicates that the findings are likely to represent maximum or worst case 
scenario noise profiles. Ongoing reporting to DECCW as a condition of the 
Environment Protection License (EPL), regular monitoring and monthly reporting will 
ensure compliance with the criteria and highlight any non compliance. 
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6. Activities to Ensure Compliance 

Environmental 
Aspect 

 Noise, Vibration and Air Quality 

Environmental 
Impacts 

Summary Control Measures Legislative Obligations 

Prior to 
Construction 

During Construction Legislative 
Requirements 

Project References 

Noise • Low noise plant 
selected 

• Any excessively 
loud activities will 
be scheduled to 
avoid early morning 
period when the 
daytime noise 
environment is 
most sensitive. 

• The training 
programme will 
include induction of 
all company 
employees, and 
contractors 
regarding 
obligations for 
noise, vibration and 
air quality 
requirements, 
including the need 
to stop work if any 
complaints are 
received and the 
procedures to 
follow.  
 

 

• All equipment maintained in good working order 
• Residential class mufflers and engine shrouds to be used 

where applicable. 
• Construction activities and site equipment to be undertaken 

in accordance with AS 2436 ‘Guide to Noise Control on 
Construction, Maintenance and Demolition sites’. 

• Appropriate use of all plant and equipment with reasonable 
practices applied, including no extended periods of 
‘revving’, idling or warming up in proximity to existing 
residential receivers. 

•  A speed limit of 50km/hr to be adopted for heavy vehicles 
operating on haul roads. 

• Intensive works within the caravan park would be 
undertaken during the tourist ‘low season’ to minimise 
noise impact on users of the State Park. 

• Specific methodologies and plant will be adopted to reduce 
noise impacts arising from the onsite concrete batching 
plant. 

• Public address systems will not be used outside the 
approved construction hours.  Public address systems will 
be designed to minimise noise spillage off-site. 

• All site vehicles and machine will be switched off or 
throttled down to a minimum when not in use. 

• Equipment procurement will be conducted considering 
potential noise emissions of plant. Lower noise generating 
plant will be selected where feasible 

• Enclosing or shrouding conveyor systems 
 

POEO Act PB (2008) Keepit Dam 
Upgrade Noise and 
Vibration Impact 
Assessment 

Vibration • Blasting trials will • Unconfined blasting to be avoided where feasible. POEO Act PB (2008) Keepit Dam 
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be undertaken to 
determine site 
specific blast 
designs 
 

• Blasting design to incorporate appropriate delays and 
accommodate alternative charge drilling patterns to reduce 
received impacts. 

• Delayed blast events during noise enhancing wind 
conditions to be considered, wind speed and temperature 
inversion effects to be accounted for. 

• Blast face to be oriented to, where feasible, not directly 
towards receptor locations. 

• Blasting face heights to be kept to a practical minimum. 
• The guidelines, “Technical Basis for Guidelines to minimise 

annoyance due to blasting overpressure and ground 
vibration” prepared by ANZECC will be applied. 

• Fine material arising from drilling will not be used for blast 
stemming. 

• The horizontal blast area and quantity of charge used will 
be minimised, where possible. 

• Smaller mass charges may be required to limit the potential 
for structural damage at the main dam wall.  The limiting 
vibration criteria and relevant mass charges will be 
determined by an appropriately qualified person appointed 
by the contractor. 

• Risk assessment of magazine location will be undertaken 
prior to the storage and use of explosives. 

 

Upgrade Noise and 
Vibration Impact 
Assessment  

Air Quality  • Fine material arising from drilling will not be used for blast 
stemming. 

• The horizontal blast area and quantity of charge used will 
be minimised, where possible. 

• Smaller mass charges may be required to limit the 
potential for structural damage at the main dam wall.  The 
limiting vibration criteria and relevant mass charges will be 
determined by an appropriately qualified person appointed 
by the contractor. 

• Dampening with water will be applied to internal unsealed 
access roadways and work areas (application rates to be 
determined based on atmospheric conditions and the 
intensity of construction operations. 

• At the joining of unsealed and sealed roads, the area will 

POEO Act Keepit Dam Upgrade 
Air Quality Impact 
Assessment, PB, Sept 
08 
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be routinely swept by the contractor to remove deposited 
material that could generate dust.  The application of a 
chemical stabilising agent to unsealed haul roads and 
stockpile areas may be required where water application 
rates prove insufficient or there is a limited supply of water. 

• Site rehabilitation will be undertaken as soon as 
practicable. 

• Disturbed areas will be stabilised as soon as practicable to 
prevent or minimise wind-blown dust. 

• On-site speed limits will be enforced for all construction 
vehicles at the site. 

• Vehicle and machinery movements during construction will 
be restricted to designated areas. 

• Rumble grids and/or wheel wash facilities may be provided 
at the site exit onto sealed roads to remove mud and dust 
from vehicles.   

• Vehicles transporting spoil and materials will be covered 
immediately after loading to prevent wind blown dust 
emissions and spillages. 

• Tailgates of road transport trucks will be securely fixed prior 
to loading and immediately after unloading. 

• Construction plant and equipment will be well maintained 
and regularly serviced. 

• Rubbish will not be burnt on site. 
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7. Monitoring of Performance 

7.1 General 

Before commencing work on site the contractor is to put in place noise, vibration and 
air quality management devices and advise the EMR.  The EMR and the 
Construction Manager will undertake a joint inspection of the devices to ensure that 
appropriate measures are in place. 

Joint inspections of the devices are to occur before any significant new works take 
place. 

The contractor shall regularly review the works to ensure compliance with this sub 
plan. 

The EMR will undertake regular inspections of the devices and monitor compliance 
with the requirements of this sub plan. The results of these inspections will be 
reported in the Construction Compliance Reports. 

7.2 Noise and Blasting 

To ensure compliance with the specified noise and vibration criteria in the CEMP and 
to adhere to all relevant approvals, the EPL and relevant guidelines, the following 
protocol is required for Noise and Vibration Management: 

• Obligations and Approval Register  
Within the Lotus Notes Project Pack, the obligations and approval register will 
detail the required noise and vibration monitoring requirements and will be 
maintained by the Project Environmental Representative. 

• Monitoring Program 
A Monitoring program will be established to determine: location, frequency, 
parameters, equipment maintenance requirements, responsibilities. 

• Monitoring Checklist 
A project specific monitoring checklist will be developed to capture all required 
monitoring information. This checklist will include a reference of the noise and 
vibration criteria to quickly assess compliance with those criteria. 

• Project Reporting 
All monitoring records and results will be reported monthly in the project 
environmental reports, reported to DoP through the periodic construction 
compliance reports, and reported to DECCW through the specific EPL reporting 
requirements such as exceedance reporting and annual return reporting. 

• EMR Review 
All monitoring requirements will be available for EMR review at all times and 
reports submitted to the EMR as required by the CEMP. 

 

Noise and blasting monitoring will be undertaken at/near the following receptors: 

• Mostyn Vale 
• Illawong 
• Caravan Park 

The frequency of monitoring will be as follows: 
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• Weekly during the first month 
• Monthly during the next three months 
• Quarterly thereafter. 

Each monitoring session will comprise two 15mins attended monitoring periods 
during high noise and vibration generating activity.  Additional monitoring will be 
undertaken if construction hours are varied from the Project Approval or if complaints 
are received. 

7.3 Air Quality 

Dust gauges will be erected at the following receptors: 

• Mostyn Vale 
• Illawong 
• Residential Property A  
• 1521 Bulga Rd  
• Caravan Park 

Refer to the drawing in Appendix C showing the location of sensitive receivers. 

Baseline readings will be collected before construction commences. During 
construction dust levels will be monitored continuously to collected monthly dust 
deposition data. 

The PM10 24- hour concentration will be monitored at 1521 Bulga Rd during each 
blast event. 

Air Monitoring will be undertaken in accordance with the DECC ‘Approved Methods 
for Sampling and Analysis of Air Pollutants’. 

7.4 Meteorological Conditions 

The EMR will record daily conditions at the site from the existing State Water 
meteorological station.  Parameters including rainfall, wind speed, wind direction, 
humidity and temperature will be recorded.   

8. Notification Procedure 

The Contractor shall develop a procedure in consultation with the EMR and State 
Park to notify users of the State Park of impending blast events (via signage, leaflets 
etc). 

The Contractor shall notify the nearest potentially affected private residents at least 
48 hours prior to each blast event.  The blast designer is to consider the effects of the 
blast and determine an appropriate range of notification (at least 500m radius from 
the blast site). 

Contractor is to nominate a procedure for notifying residents of construction activities 
which are likely to affect their noise and vibration amenity. 

9. Complaints Procedure 

If any complaints are received relating to noise, vibration and air quality, the 
contractor is to follow the procedure nominated in the CEMP (refer section 5.2). 
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10. Corrective Action Procedure 

If there is a pollution incident or non-conformance with the requirements of this sub 
plan, the contractor is to follow the corrective action procedure nominated in the 
CEMP (refer section 6.3). 
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Soil and Water Quality Management 
Plan 

 

1. Introduction 
This sub plan contains environmental management objectives, mitigation measures, 
monitoring and reporting requirements relating to soil and water quality. This sub plan 
has been prepared by State Water in consultation with the contractor, DECCW and 
the Councils.   

2. Soil and Water Quality Criteria 
The Contractor shall take measures to prevent the erosion of soil from the site and 
any land used or occupied by the Contractor including the access routes, stockpile 
and borrow areas and areas used for Contractor’s amenities and temporary storage 
areas.  The Contractor shall prevent the deposition of excavated or eroded material 
in any stream, channel or reservoir that may result from the execution of the Works. 

The Contractor shall comply with section 120 of the POEO Act which prohibits the 
pollution of waters. 

3. Impacts 
Construction activities on site have the potential to cause erosion and the migration 
of sediment into adjoining lands and waters.  Sensitive construction activities include: 

• Land clearing 
• Earthworks 
• Haulage operations 
• Blasting 
• Construction of fuse plugs 
• Roadworks 
• Concrete batching 

The site’s proximity to private property, State Water facilities, State Park facilities and 
Keepit Dam necessitate the installation of site specific soil and water management 
devices to prevent the migration of soil and water. 

4. Selection and Installation of Devices 
The contractor shall employ soil and water management controls to minimise soil 
erosion and the discharge of sediment and other pollutants to lands and/or waters.  
The following reference documents should be used to guide the selection and 
installation of  devices: 

• Landcom’s ‘Managing Urban Stormwater: Soils and Construction’  

• RTA’s “Guidelines for the control of Erosion and Sedimentation in the 
Roadworks”. 

• DECC’s “Managing urban stormwater: soils and construction” Volume 2E Mines 
and Quarries  (http://www.environment.nsw.gov.au/stormwater/publications.htm) 

Concrete batching areas will require specific management measures to prevent 
pollution of surface water, land and groundwater.   

Field Code Changed
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5. Erosion and Sediment Control Plans 
The following Erosion and Sediment Control Plans (ESCPs) will be progressively 
developed for the project with review and approval by the EMR. ESCP’s will be 
implemented prior to works commencing in each location and will be regularly 
reviewed to ensure they maintain relevance through the various phases of the 
project. 

ESCPs will describe the location, size and capacity of all erosion and sediment 
control measures. 

Appendix A contains draft copies of ESCP’s – ESCP001, ESCP002 and ESCP003. 

Drawing No.  Site  

ESCP001 Erosion and Sediment Control Cover Page – Mitigation Measures 

ESCP002 Erosion and Sediment Control Cover Page – Monitoring and Inspection 

ESCP003 Erosion and Sediment Control Cover Page – Standard Drawings 

ESCP004 Southern subsidiary Spillway and Access 

ESCP005 Southern Waste Stockpile 

ESCP006 Southern Site Office and Stockpiles 

ESCP007 Western Borrow Area 

ESCP008 Saddle Dam No 3 and Temporary Stockpile 

ESCP009 Main Access Route 

ESCP010 Main Site Office 

ESCP011 Batch Yard 

ESCP012 Crushing Plant and Office 

ESCP013 Northern Stockpile 
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6. Control Measures 
Environmental Aspect  

Environmental 
Impacts 

Summary Control Measures  Legislative Obligations  

Prior to Construction  During Construction  Legislative 
Requirements  

Project References 

Soil and Water 
Quality 

• The contractor will address the 
issues of soil and water quality within 
site inductions for all site personnel 
and regularly during toolbox talks.   

• Works will be staged where possible 
to minimise the area of bare surfaces 
exposed at any one time. 

• Work method statements will be 
prepared by the Contractor and 
issued to the EMR before any 
sensitive works are undertaken to 
demonstrate sediment control 
measures. 

• Schematic erosion and sediment 
control plans will be completed prior 
to each construction phase 
commencing in each area. 

• Provide ready access to appropriate 
spill kit equipment for spills which 
might occur during construction. 

• Develop contingency plans and 
ready access to appropriate 
equipment on site to deal with any 
spills, which might occur during 
construction (both land and water) or 
where water quality thresholds are 
exceeded. 

 

• Sediment fences and bunds will be erected between 
construction work areas and waterbodies to prevent sediment 
runoff. 

• Dampening with water will be applied to internal unsealed 
access roadways and work areas (application rates to be 
determined based on atmospheric conditions and the intensity 
of construction operations). 

• At the joining of unsealed and sealed roads, the area will be 
routinely swept by the contractor to remove deposited material 
that could generate dust.  The application of a chemical 
stabilising agent to unsealed haul roads and stockpile areas 
may be required where water application rates prove 
insufficient or there is a limited supply of water. 

• Site rehabilitation will be undertaken as soon as practicable to 
minimise area of bare surface. 

• Disturbed areas will be stabilised immediately to prevent or 
minimise wind-blown dust. 

• On-site speed limits will be enforced for all construction 
vehicles at the site. 

• Vehicle and machinery movements during construction will be 
restricted to designated areas. 

• Rumble grids and/or wheel wash facilities may be provided at 
the site exit onto sealed roads to remove mud and dust from 
vehicles.   

• Vehicles transporting spoil and materials will be covered 
immediately after loading to prevent wind blown dust emissions 
and spillages. 

• Tailgates of road transport trucks will be securely fixed prior to 
loading and immediately after unloading. 

POEO Act  PB (2007) Keepit 
Dam Upgrade 
Environmental 
Assessment 
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Environmental Aspect  

Environmental 
Impacts 

Summary Control Measures  Legislative Obligations  

Prior to Construction  During Construction  Legislative 
Requirements  

Project References  

• Vehicles will be regularly serviced to minimise risk of fuel spills 
and leaks. 

• A floating silt curtain or other techniques will be erected to 
prevent sediment dispersal for works occurring below the 
waterline of Lake Keepit. 

• All fuel and oil storage areas and refuelling areas will be 
bunded to contain at least 120% of the maximum capacity of 
the largest storage tank/container.   

• Spill kits to be kept on site. 
• Ensure top soil is stripped, transported and stockpiled only 

under dry conditions 
• Direct return of topsoil to be practiced where ever practicable. 
• Ensure topsoil is not used for fill material, or any other purpose, 

other than that of rehabilitation 
• Store stripped topsoil in uncompacted stockpiles in locations 

that do not impede other works. 
• Stockpiles are to be located in cleared areas only. 
• Revegetate stockpiles to prevent erosion of material from the 

site. 
• Excavated topsoil will be segregated into separate stockpiles 

for use on spoil rehabilitation sites. Care will be taken to avoid 
the transfer of topsoil between areas. 

• Ensure silt fences and drainage channels and other 
appropriate controls are in place around all stockpiles at all 
times. 

• Works will be conducted in accordance with Landcom’s (2004) 
guideline Managing Urban Stormwater – Soils and 
Construction and the NSW RTA’s Guidelines for the Control of 
Erosion and Sedimentation in Roadworks. 

• The parking of vehicles, and stockpiling/storage of equipment 
will be prohibited in order to avoid compaction of soil 
surrounding tree root zones. 
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Environmental Aspect  

Environmental 
Impacts 

Summary Control Measures  Legislative Obligations  

Prior to Construction  During Construction  Legislative 
Requirements  

Project References  

• Roads and access tracks on-site will have sediment 
management measures (including sediment fences/sediment 
basins) implemented in order to reduce the amount of potential 
sediment generated from reaching adjacent waterways. 

• Stabilisation works will be carried out on any areas deemed to 
be potential sites for landslip, in order to prevent potential 
environmental impacts on the nearby aquatic environment. 

• Works conducted within the Namoi River and Lake Keepit will 
utilise prefabricated components as much as possible, to 
minimise the impacts on water quality associated with 
construction. 

• Works in and around waterways will be undertaken as quickly 
as possible in order to minimise potential impacts on water 
quality, aquatic flora and fauna and riparian vegetation. 

• Excavated material and loose sediment will be kept clear of 
creek crossings and culverts. 

• Excavated soil will be used elsewhere on site if practical. Soil 
will be reused as close as possible to its origin. 

• Consider the timing of construction activities to minimise areas 
of disturbance during seasonally high periods of rainfall. 

• Ensure sediment controls are in place prior to site set-up 
commencing. 

• All clearing and stripping works will be carried out immediately 
prior to the excavation and earthworks activities. Where 
possible, the cleared surface will be left in a rough condition to 
assist with reduction of surface run off. 

• Soil disturbance and vegetation clearing activities will be 
minimised during periods of wet weather. 

• All surface runoff to be filtered and treated prior to discharge 
from the site. 

• Ensure that sedimentation traps allow for sufficient temporary 
detention of drainage water prior to discharge into a natural 
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Environmental Aspect  

Environmental 
Impacts 

Summary Control Measures  Legislative Obligations  

Prior to Construction  During Construction  Legislative 
Requirements  

Project References  

watercourse. 
• Inspect sediment and water quality control devices daily and 

maintain so that they remain effective at all times. 
• Remove sediment from the basins when the effectiveness of 

such ponds has become impaired by the sediment build-up, or 
no greater than 30% by volume of sediment has accumulated. 

• Remove sediment from the silt traps (excluding sediment 
ponds) when their effectiveness is impaired, or 50% by volume 
of sediment has accumulated. 

• Reuse the removed ‘clean’ sediment (e.g. in rehabilitation 
works) where possible.  

• Where sediment is suspected to be contaminated (e.g. 
hydrocarbons), test prior to reuse or discharge (as appropriate) 
or dispose of to an approved waste facility. 

• Install devices to reduce the velocity of runoff, such as graded 
diversion batters or drains. 

• Where required erect hessian or similar windbreaks around the 
site to protect from wind erosion. 

• Establish earth banks where required, to divert surface water 
away from the work site. 

• Install gross pollutant traps (incl. wheel shaker) to provide 
collection of rubbish, sediments and other pollutants. All 
controls to be suitably designed to meet the water quality 
thresholds. 

• Install secondary controls at strategic locations in case of oil 
spills (e.g. oil absorbent downstream of discharge locations). 
Inspect daily and clean-up any captured material and report 
non-compliance as per reporting procedures. 

• Locate ablution facilities where spillage could not cause direct 
pollution of a water body. 

• Dispose of sewage and grey water from temporary facilities 
appropriately by a licensed disposal contractor and/or plumbed 
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Impacts 

Summary Control Measures  Legislative Obligations  

Prior to Construction  During Construction  Legislative 
Requirements  

Project References  

into the Council’s sewerage line (after obtaining all appropriate 
approvals). If trucked off site, all contractor licences, sewage 
volumes, and dockets to be maintained on file at Site. All 
volumes to be reconciled. 

• Undertake concrete washing off-site where practicable. Where 
it is not practicable, this activity to be completed away (>50m) 
from watercourses in a suitably constructed pit. 

• Ensure that crushing plant stockpile runoff water is captured 
and treated before discharge. 

• All fuel and oil storage areas will be bunded to contain at least 
120% of the maximum capacity of the largest storage 
tank/container. The floor of the bunded area would be 
impervious and storage facilities and bunds will be regularly 
inspected for spills. Bunds will be regularly drained of rainwater 
and treated to ensure there is sufficient volume in the event of 
rupture. 

• Refuelling of plant and equipment will be undertaken in an 
adequately bunded area. 

• If watercourses are flowing during construction works, visual 
monitoring for oils, greases and turbidity would be undertaken 
on a weekly basis and after significant rainfall events. 

• Check machinery daily to ensure there is no oil, fuel or other 
liquids leaking from the machinery. If leaks are detected, stand 
machinery down until leak is repaired. 

• Ensure maintenance of access roads (including haul roads) to 
ensure water runoff velocity is kept below erosion rates. 

• Stabilise unsealed construction roads as far as possible with 
coarse aggregate material or similar. 

• Following completion of construction works, the site will be 
rehabilitated to a condition resembling that prior to the 
commencement of works.  
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7. Monitoring of Performance 
Before commencing work on site the contractor is to erect erosion and sediment 
control devices and advise the EMR.  The EMR and the Construction Manager will 
undertake a joint inspection of the devices to ensure that appropriate measures are 
in place. 

In addition, an experienced person (in soil and water management) or soil scientist 
will be consulted to undertake regular inspections of controls to ensure they are 
appropriate and effective. The results of these inspections will be reported in the 
Construction Compliance reports. 

Joint inspections of erosion and sediment control devices are to occur before any 
significant new works take place. 

Erosion and sediment control devices are to be inspected regularly (at least once a 
week) and following every rainfall event.   

The contractor shall regularly review the works to ensure compliance with this sub 
plan. 

The EMR will undertake regular inspections of the temporary and permanent erosion 
and sediment control devices.  The results of these inspections will be reported in the 
Construction Compliance Reports. 

8. Complaints Procedure 
If any complaints are received relating to soil or water quality, the contractor is to 
follow the procedure nominated in the CEMP (refer section 5.3). 

9. Corrective Action Procedure 
If there is a pollution incident or non-conformance with the requirements of this sub 
plan, the contractor is to follow the corrective action procedure nominated in the 
CEMP (refer section 6.3). 

10. Decommissioning Soil and Water Controls 
Soil and Water controls will only be decommissioned once the risk of erosion and/or 
sedimentation impacting land and water is assessed to be the same without the 
control in place. Generally this will occur once Construction activities described in 
Section 3 cease and rehabilitation has stabilised the area. In all cases, rehabilitation 
will proceed as soon as possible after Construction activities have ceased. 

Erosion and sediment controls are not to be decommissioned without the permission 
of the Project Manager and Project Environmental Representative.  
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Construction Traffic Management 
Plan 

 

1. Introduction 

This sub plan contains environmental management objectives, mitigation measures, 
monitoring and reporting requirements relating to construction traffic.  This sub plan 
has been prepared by State Water in consultation with the contractor, State Park and 
the Councils.   

2. Traffic Management Objectives  

The Contractor shall undertake the works in a manner which aims to: 

• Minimise and manage impacts on existing traffic including pedestrians, 
vehicles, cyclists and disabled persons 

• Limit damage to existing roads 
• Maintain property access.   

 

3. Access and Impacts 

Access to the site shall be via the Oxley Highway and Keepit Dam Rd.  From Keepit 
Dam Rd, construction vehicles will access the works areas by means of private and 
public roads.  The Contractor will contact the roads authority for approval before 
accessing the site with oversize vehicles.    

The private roads are sometimes unsuitable for large or rigid vehicles as a result of 
there narrow width, sharp turns or grades.  All traffic routes shall be assessed for 
suitability before vehicles enter the site. Road dilapidation reports will be prepared to 
support the suitability assessments and traffic management controls implemented 
accordingly. 

Traffic management will be employed by John Holland to ensure that public access is 
maintained to the State Park facilities and private residences.   

Access is restricted to the spillway bridge, the available width for a vehicle is less 
than 3.6m and a load restriction of approximately 33 tonnes applies.  The load 
restriction is explained in the attached document (See Section 10) which is an 
excerpt from the design report for the dam wall. 

After the initial delivery of plant and equipment, most transit operations will be within 
the site on haul roads constructed and maintained by the Contractor.   

The following sub plans detail the affects and mitigation measures related to traffic 
impacts: 

• Soil and Water Quality Management Plan – erosion and sediment control, dust 
control, vehicles to be covered, fixed tailgates, maintenance of vehicles. 

• Noise, Vibration and Air Quality Management Plan – noise limits, dust criteria, 
speed limits, maintenance of roads, fixed tailgates, maintenance of vehicles.  
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4. Implementation  

4.1 Construction traffic route 

Access to the site shall be via Oxley Highway and Keepit Dam Road. From Keepit 
Dam Road, construction vehicles will access the works areas by means of private 
and public roads as shown in the Traffic and Access map attached to this plan. 

Haul routes on the site will include the Main Haul Route and Saddle Dam No. 3 Haul 
Route. These routes are also shown in the Traffic and Access map. 

Road closures and temporary traffic arrangements 

The Contractor will obtain approval from the roads authority before altering access or 
hindering the passage of traffic on public roads.  The Contractor will seek approval 
from the EMR before altering access on private roads (owned by State Park or State 
Water or other party).  The PER will be responsible for advising and consulting with 
the State Park and State Water and any affected residents.   

Unless otherwise specified, the Contractor shall make provision for traffic, including 
pedestrians, in accordance with the relevant parts of AS 1742 "Manual of Uniform 
Traffic Control Devices".  The number, type and location of signs and devices shall 
be not less than the standards set out in AS 1742.3 as is applicable.  Should 
circumstances arise which are not adequately covered by AS 1742.3, the Contractor 
shall submit alternative proposals to the EMR for review prior to works proceeding.  
The Contractor shall provide and maintain appropriate traffic management 
arrangements for the duration of such obstruction. 

Work areas at junctions of new road deviations with existing roads will be restricted 
to the minimum required to construct the new works. 

Construction of tie-ins of new work to existing roads will be completed outside of 
holiday periods to minimise disruption of the Caravan Park and the general public 
visiting Keepit State Park. 

Measures to be used to ensure traffic volume, acoustic and amenity impacts along 
the heavy vehicle routes are minimized include: 

• Clear instructions to all project staff including delivery drivers with regards to 
speed limits, approved access routes, approved working hours and delivery 
times, noise mitigation requirements (such as no idling of machinery) and 
requirements in regards to interface with the park users and the community. 
These instructions will be through project inductions, toolbox talks, site 
instructions and subcontract agreements. 

• Signage and instructions with regards to speed limits, entry and exit points, 
designated laydown and parking areas to prevent access and acoustic 
impacts. 

• Traffic volume is described in the Submissions and Preferred Project Report. 
There will be careful planning to ensure no unnecessary movement of heavy 
vehicles. This will provide mitigation of noise and amenity impacts, reduce 
environmental impacts associated with fuel use and provide a more cost 
effective project outcome. Light vehicles will generally be parked at the main 
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site office and will only be used as required around the State Park. Light 
vehicle impacts on traffic volume and amenity will be minimal. 

4.2 Care of public roads 

Before commencing work on site the contractor and the EMR will undertake a joint 
inspection of public roads which will be used by construction traffic.  A dilapidation 
report recording the condition of these roads is to be prepared by the contractor, the 
EMR will issue this report to the relevant roads authority. 

A road dilapidation report will be prepared by the contractor after construction is 
complete for all public roads which have been used by construction traffic.  Any 
damage resulting from construction, except that resulting from normal wear and tear 
will be repaired at State Water’s cost.  Alternatively, State Water may negotiate an 
alternative arrangement for road damage with the relevant roads authority. 

4.3 Care of private roads 

Before commencing work on site the contractor and the EMR will undertake a joint 
inspection of private roads which will be used by construction traffic.  A dilapidation 
report recording the condition of these roads is to be prepared by the contractor and 
endorsed by the EMR.   

A road dilapidation report will be prepared by the contractor after construction is 
complete for all private roads which have been used by construction traffic.  Any 
damage resulting from construction will be repaired at the contractor’s cost.  
Alternatively, State Water may negotiate an alternative arrangement for road damage 
with the contractor. 

4.4 Traffic Interface 

Construction sites and facilities will require direct access to the private roads within 
the Keepit Dam area and as a result, there will be a continual interface between 
construction vehicles / sites and other road users. 

The interface between these areas will include the following mitigation measures: 

• Designated entry and exit points, control of entry and egress to sites through 
specified ‘gates’ and the use of physical barriers and gates where required to 
prevent or restrict access from the public into construction facilities and areas. 

• Traffic and access signage, clearly showing relevant requirements such as speed 
limits, traffic direction, stop signs and markings etc… 

• Traffic control structures such as speed humps, rumble grids etc.. where required 
 
Signage will be fixed for the locations such as the Site Compounds and long term 
worksites – subsidiary dam, auxiliary spillway. This signage includes project details / 
description, site safety rules, speed limits, local requirements – eg give way or stop 
signs and any other signage as required. 
 
Activities based signage will also be in place as required. For example, notification of 
heavy vehicle movements, notification of specific road closures / times / durations / 
details etc. This signage will be planned, approved (by State Water) and deployed 
progressively throughout the project. Further signage will be provided to park users 
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through the park entry where up to date information will be provided in regards to 
traffic, access and construction activities. 

4.5 Heavy Vehicle Traffic 

There will be a requirement to bring on to site and move between construction areas, 
heavy plant and equipment and hence this will necessitate the use of private and 
public roads by heavy vehicle traffic. 

Heavy vehicle movements on public roads will be undertaken with consultation and 
approval from the NSW Roads and Traffic Authority and any required permits 
obtained by the transport provider. During heavy vehicle movements, traffic 
management controls will be implemented in accordance with the permit 
requirements. 

Heavy vehicle movements along private roads will be managed by the Construction 
team. There will be consultation and information provided to State Water in order to 
inform the public and park users of heavy vehicle movements and requirements. 

The Traffic and Access Map provides detail over proposed access roads fro 
construction traffic including heavy vehicle traffic. 
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5. Monitoring of Performance 

The contractor shall regularly review the works to ensure compliance with this sub 
plan. 

The EMR will undertake regular inspections and monitor compliance with the 
requirements of this sub plan.  The results of these inspections will be reported in the 
Construction Compliance Reports. 

6. Notification Procedure 

Any affected residents / stakeholders are to be notified at least 48 hours prior to 
access restrictions occurring.   

7. Complaints Procedure 

If any complaints are received relating to construction traffic, the contractor is to 
follow the procedure nominated in the CEMP (refer section 5.3). 

8. Corrective Action Procedure 

If there is a pollution incident or non-conformance with the requirements of this sub 
plan, the contractor is to follow the corrective action procedure nominated in the 
CEMP (refer section 6.3). 

9. References 

PB (2008) Keepit Dam Upgrade Submissions Report and Preferred Project Report. 
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10. Attachments 

Spillway Bridge Load Rating Reference 
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Keepit Dam Upgrade Traffic and Access Map 
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Visual Impact, Landscaping and 
Revegetation Plan 

 

1. Introduction 
This sub plan references the landscaping and revegetation requirements associated 
with the works.  This sub plan has been prepared by State Water in consultation with 
the contractor.   

2. Objectives 
Rehabilitate disturbed surfaces to minimise visual impact and aid the development of 
appropriate long term landscaping. 

3. Implementation 
Following earthworks, site topsoil will be placed on all disturbed surfaces.   Grassing 
will be in accordance with the specification “SECTION 3 – CLEARING AND 
REVEGETATION” which is attached to this plan.   

4. Complaints Procedure 
If any complaints are received relating to landscaping and revegetation, the 
contractor is to follow the procedure nominated in the CEMP (refer section 5.2). 

5. Corrective Action Procedure 
If there is a pollution incident or non-conformance with the requirements of this sub 
plan, the contractor is to follow the corrective action procedure nominated in the 
CEMP (refer section 6.3). 
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3  Clearing and Revegetation 
1 Scope 

This part of the Specification sets out the requirements for the clearing of construction 
areas and the vegetation of permanent stockpiles, batters, open drains, channels and any 
other areas within the site where topsoil has been placed or soil disturbance has 
occurred. 
Vegetation includes initial surface preparation, topsoiling, hydro-seeding and hydro-
mulching. 
Undertake hydro-seeding prior to hydro-mulching to ensure maximum seed and soil 
contact. 

2 Clearing and grubbing 

2.1 Clearing 
Remove all non-vegetative matter such as fencing and refuse from all areas necessary 
for excavations, foundations and permanent stockpile sites.   
Clear all vegetative matter from those same areas. Do not clear beyond the limits of 
areas defined in the Principal’s Documents. 
Grub all vegetation, refuse and obstructions to a depth of not less than 0.3m below 
foundation  levels of structures. 
Observe the limitations on clearing defined in Section 3 clause 5.2. 

2.2 Disposal 
Dispose of all materials, vegetative and non-vegetative, off site. 

3 Timing of vegetation 
Complete the work within the following time frames: 

(a) Vegetation of areas with slopes 3 to 1 (H:V) or flatter: where earthworks requiring 
vegetation have been completed over an area exceeding one hectare, carry out 
vegetation within 14 days. 

(b) Vegetation of areas with slopes steeper than 3 to 1 (H:V):  where earthworks 
requiring vegetation have been completed over an area exceeding one hectare, 
carry out vegetation within 7 days. 

Soil erosion and sediment control measures for any area must remain in place and be 
maintained at least until the new vegetation provides 60% soil surface cover. 

4 Materials for vegetation 

4.1 Topsoil from site 
Use topsoil stockpiled on site from material previously identified for stripping and re-
use as topsoil. 
Before use for vegetation work, remove stumps, roots, clay lumps or stones greater than 
100mm in size. 

4.2 Seed 
Use only seed that is fresh, clean and new.  Do not use wet, mouldy or otherwise 
impaired seed. 
With each batch of seed brought to site, provide to the Principal a certificate from the 
seed supplier that includes: 
• The name of the supplier 
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• The species of seed 
• The age of the seed 
• The germination and purity standard of the seed and the date that the tests were 

carried out; and 
• A statement that the seed is free from the seed and vegetative parts of declared 

weeds. 
Apply seed  of the following species at the rates shown in brackets 
• Japanese Millet (25kg/ha) (spring and summer only) 
• Rye Corn (25kg/ha) (autumn and winter only) 
• Barrel Medic (Medicago truncatula) (2kg/ha) 
• Wallaby Grass (Austrodanthonia caespitose) (2kg/ha) 
• Lucerne (Medicago sativa) (2kg/ha) 
• Cocksfott (Dactylis glomerata) (3kg/ha) 
• Windmill Grass (Chloris truncate) (2kg/ha) 
• Fescue (Festuca arundinacea) (8kg/ha) 

4.3 Soil ameliorants 
Use Patons No. 27 Red or approved equivalent fertiliser with a NPK ratio of 11:6:16) 
applied at a 500kg/ha or as determined by site specific soil testing in accordance with 
clause 7 Testing for Revegetation 
Only use gypsum that is superfine with 80% purity applied at a rate of 4,000kg per ha or 
as determined by site specific soil testing in accordance with clause 7 Testing for 
Revegetation. Do not use liquid Gypsum. 
Use superfine lime applied at a rate of 500kg per ha or as determined by site specific 
soil testing in accordance with clause 7 Testing for Revegetation. Do not use liquid 
lime. 

4.4 Material for hydro-seeding 
Use recycled paper fibre as a seed carrier for hydro-seeding applied at a rate of 
200kg/ha. 

4.5 Organic material for hydro-mulch 
The organic material for use in hydro-mulch must be produced from finely chopped 
sugarcane mulch and shredded recycled paper applied at the following rates: 
Milled sugar cane - 3,750kg/hectare 
Recycled paper - 1,250kg/ha 

4.6 Water 
Water used must be potable or obtained from a source which contains no toxins or 
pollutants or any substance which would adversely affect the growth of any of the plants 
to be sown. 

4.7 Binder 
The binder for use in the hydro-mulch must be a cross-linking guar glue or a 
combination of cross-linking guar-gum glue and poly-acrylamide (PAM) at 
75kg/hectare. 

5 Vegetation of batter slopes 

5.1 Preparation of surfaces 
Herbicide spraying 
Spray slopes with the glyphosate based herbicide “Roundup” or approved equivalent in 
accordance with the manufacturer’s instructions where weed infestation occurs.  Leave 
sprayed areas undisturbed for at least two weeks. 
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Do not spray herbicides in windy weather (wind speeds of 15 km/hr or greater) or 
within such distance of a watercourse which would permit the herbicide to enter the 
water. 
Preparation of slopes 
The surface treatments for slopes must have all furrows aligned with the contours. 
Slopes of 3 to 1 or Flatter:  
Tyne all slopes with gradients of 3 to 1 (H:V) or flatter generally parallel to the surface 
contours to a depth of 150 mm to produce a loose surface. Remove all stones larger than 
100 mm in diameter, rubbish and other materials that may hinder germination before 
topsoiling. 
Slopes of Steeper than 3 to 1:   
Scarify all batters steeper than 3 to 1 (H:V) using the tynes on an excavator bucket fitted 
to a swivelling head attachment, or by some other mechanical means, to a depth of 
100mm to form a loosened and roughened surface suitable for the application of topsoil. 
Scarify no later than 7 days before seeding. 

5.2 Topsoiling 
Spray undesirable grass/weed growth occurring on topsoil stockpiles using a 
Glyphosate based herbicide, such as "Roundup" or approved equivalent, before 
spreading the topsoil.  More than one application of herbicide may be required.  Apply 
the last application of herbicide at least two weeks before spreading. 
Slopes of 3(h) to 1(v) or Flatter 
Uniformly spread topsoil to achieve an average depth of 100mm.  Lightly scarify the 
topsoiled area to a depth of 50-100mm and then rake to provide a roughened and tilled 
surface suitable for seeding with soil lumps not exceeding 100mm. 
Slopes of Steeper than 3 to 1but less than 2 to 1 
Uniformly spread topsoil to achieve an average depth of 50mm.   ‘Tracked walk’ the 
topsoiled area with a bulldozer up and down the slope to form a roughened but not 
compacted surface. 
At least two days prior to sowing, submit to the Principal a statement of completion for 
surface preparation and topsoiling. 

5.3 Preparation of seed 
Where site conditions are not suitable for the pre-treatment and mixing of seed; this may 
be done off-site in conditions conducive for this purpose.   
At least 1 working day prior to delivery, submit the accompanying certificate/s (a) 
botanical identification of each seed species, and (b) germination testing of each seed 
species, and (c) pre treatment of each seed species showing the species, variety, weight 
and place of pre-treatment. 
Seed treatment 
The Lucerne and Barrel Medic seed requires treatment with a Group AL inoculum prior 
to application.  Inoculation is to ensure that nodulation occurs during growth to allow 
the clover to fix nitrogen in the soil.  It is particularly important for soils with a pH less 
than 7. 
Preparation for hydro-seeding and hydro-mulching 
Storage tanks, containers and equipment to be used in hydro-seeding and hydro-
mulching must be clean and free of contamination from previous operations. 
The hydro-seed and hydro-mulch must:  (a) comprise the relevant materials as listed and  
(b)  be applied at the rates as set out. 

5.4 Application 
Hydro-seeding 
Carry out hydro-seeding within 2 days of completion of soil preparation or, if delayed 
by the weather conditions, as soon as weather conditions permit.   
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Ensure that the mix is continuously agitated to maintain a uniform consistency during 
application.   
Hydro-mulching 
Apply hydro-mulch immediately after hydro-seeding using a purpose built hydro-
mulching unit. The mix is to be uniformly mixed and applied in one or two layers at the 
rate specified above. 
All treated areas must have 100% surface cover of hydro-mulch after drying. 
Weather conditions for hydro-seeding and hydro-mulching 
Do not undertake hydro-seeding and hydro-mulching 

• when winds exceed 15km/h 
• when temperature exceed 37 degrees  
• where the surface is too wet; or 
• immediately following rainfall or when is rain is predicted within 24 hours of 

the proposed application time. 

5.5 Other areas disturbed by the Contractor 
Restore and vegetate other areas disturbed by the contractor’s construction activities 
(such as areas for compounds, borrow pits, material storage, access and haul roads). 

6 Maintenance 
All seeded vegetation must achieve 60% soil-surface coverage within one month of 
sowing. 
Undertake soil testing after application to determine if additional applications of 
fertiliser and other soil ameliorants are required to maintain suitable soil conditions for 
plant growth. 

7 Testing for Revegetation 
Testing of subsoil and topsoils for revegetation purposes is required to identify soil 
chemistry constraints that may prevent successful revegetation. 
Test subsoil and topsoil at the rate of 1 test of each per 1000 m2 of disturbed area.  
Test for the parameters included below: 

Parameters 

Macro nutrients (N, P and 
K) 

Macro nutrients (Fe, Mn, 
Cu, Zn, B) 

Acidity 

Electrical conductivity 

Organic carbon 

Exchangeable basic cations 

Exchangeable acidic cations 

Cation exchange capacity 

Emmerson aggregate test 

Dispersion percentage 
 
Include in the hydro-seed mix the soil ameliorants recommended by the soil laboratory 
to mitigate soil chemical constraints. 
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END OF SECTION – CLEARING AND REVEGETATION 
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Hazards and Risk Management Plan 
 

1. Introduction 

This sub plan contains hazards, risk and mitigation measures relating to the works. 
This sub plan has been prepared by State Water in consultation with the contractor.   

2. Hazards and Risk Management Objectives  

The Contractor shall undertake the works in a manner which aims to manage and 
minimise risk to: 

• The environment 
• Dam safety and dam operations 
• The public, State Water staff, State Park staff  
• Construction personnel 
 

3. Activities to Ensure Compliance 

See Table 1 below.  

4. Monitoring of Performance 

The contractor shall regularly review the works to ensure compliance with this sub 
plan. 

The EMR will undertake regular inspections and monitor compliance with the 
requirements of this sub plan.  The results of these inspections will be reported in the 
Construction Compliance Reports. 
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Hazard Risk Mitigation Measure 
Personal & Public 

 
These risks and 
measures are covered in 
further detail in the 
CEMP and are only 
indicative of the 
measures that will be 
deployed 
 

Injury due to construction All construction areas will be clearly marked and fenced to prevent accidental 
public entry 
Adequate signage will be displayed at entrance to walking paths/tracks to 
indicate potential construction impacts and advise on path closures or changed 
access 
All personnel accessing the site will undergo induction covering but not limited 
to first aid locations, fire management procedures, spill containment procedures 
and site specific OH&S requirements. 
Advertisements will be placed in local media and local tourist agencies to 
advise of potential construction impacts to the Keepit Dam area. 

Workplace injuries 
 

All site personnel will be toolboxed on appropriate site practices and safety 
procedures. 
All personnel will be provided with appropriate PPE for site and their role. 
Job specific safety plans and procedures will be developed to mitigate individual 
risks before specific construction activities and as they are identified. 

Soil & Water 
 
These risks and 
measures are covered in 
further detail in the Soil & 
Water Management Plan 
and are only indicative of 
the measures that will be 
deployed 

Erosion and sedimentation of 
disturbed areas 

Ensure sufficient ERSED crews are provided for the level of activity on site. 
Construct/install, inspect and maintain erosion controls such as sediment 
basins, rock check sediment traps, sediment fencing, and diversion and catch 
drains prior to undertaking and on completion of vegetation clearance. 
Inspect devices and controls, prior to predicted rainfall, prior to long work 
breaks and after rainfall to ensure they are fully functional. 
Prepare and implement site specific ESCPs for compound areas. 
Minimise areas of disturbed ground exposed at any one time where possible 
and progressively stabilise and revegetate (delineating the limits of clearing). 
Construct access roads with appropriate controls (e.g. catch drains, all weather 
surface, etc) to prevent sediment entering local waterways. 
Provide each work site with a hardstand area or rumble grids installed at the 
exit from the site. 
Water collected in excavations or low points on site would be pumped to 
sediment basins (and managed accordingly). 

Runoff of chemicals (e.g. curing 
compounds) into waterways 
 
Inadvertent deposition of concrete 
and concrete waste 
 

Storage of all hazardous substances and dangerous goods will be in 
accordance with MSDS requirements in a bunded area. Solid and hazardous 
wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil, lubricants etc will be stored in a 
sealed secure container within a bunded area and will be transported to a 
DECCW approved waste disposal site. 
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Hazard Risk Mitigation Measure 
Pollution of local waterways arising 
from accidental spillage, failure of a 
control or inappropriate storage 
 
Damage to aquatic ecosystems due 
to pollution of local waterways 
 
Direct impacts on streambeds 
through excavation works. 
 
Increased or more concentrated 
flows causing scouring 
Pollution of downstream 
environments 

Storage areas and stockpiles will be located away from waterways and the 
stormwater system. 
Biodegradable products will be used wherever possible. 
A wastewater collection and treatment system will be provided for all vehicles, 
plant and equipment maintenance and cleaning areas to prevent the discharge 
of pollutants to stormwater. Wastewater arising from such activities will be 
collected and disposed of in accordance with DECCW guidelines. 
The concrete batching plant will include a closed water recycling system. 
Truck and concrete agitator wash-down facilities will be provided at the batch 
plant in an area designed to contain wastewater. 
Regular collection of wastes will ensure air emissions are at a satisfactory level. 
All waste and wastewater management systems will be regularly inspected and 
audited. 
Concrete washout pits will be provided and used. 
Construct catch drains, culverts and bridges as early as possible to minimise 
impact on existing drainage flows. 
Ensure no delays to construction at watercourses, to minimise flood risk and 
altered flow conditions. 
Install water quality devices at all permanent drainage outlets (i.e. gabion, rip 
rap, velocity reduction devices). 
Prepare and implement progressive erosion and sediment controls to intercept 
sediment-laden water. 
Ensure that stockpiles of sand, gravel, soil and similar materials are located so 
that material is not placed in drainage lines, depressions or watercourses. 
Where possible, preserve grassed areas and retain the maximum cover of 
natural vegetation by minimising the amount of land disturbed by shaping. 
Mulch or revegetate disturbed areas as soon as possible. 
Storage of all hazardous substances and dangerous goods will be in 
accordance with MSDS requirements in a bunded area. Solid and hazardous 
wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil, lubricants etc will be stored in a 
sealed secure container within a bunded area. Solid and hazardous wastes will 
be contained and separated from inert waste. 
Storage areas and stockpiles will be located away from waterways and the 
stormwater system. 
Biodegradable products will be used wherever possible. 
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Hazard Risk Mitigation Measure 
A wastewater collection and treatment system will be provided for all vehicles, 
plant and equipment maintenance and cleaning areas to prevent the discharge 
of pollutants to stormwater. Wastewater arising from such activities will be 
collected and disposed of in accordance with DECCW guidelines. 

Air Quality 
 
These risks and 
measures are covered 
in further detail in the 
Noise, Vibration and 
Air Quality 
Management Sub 
Plan and are only 
indicative of the 
measures that will be 
deployed 

Emission of particulate matter 
 
Equipment wheel generation of 
particulate matter 
 
Wind erosion of exposed area 
causing dust emissions 
 
Vehicle emissions (particularly diesel 
engines) 
 
Point source and fugitive emissions 
from batch plant site 
 
Particulate emissions due to blasting 
(not including fly rock) 

Identify dust generating activities and dust-sensitive adjacent land uses prior to 
commencement of construction. 
Prior to commencement of construction ensure appropriate mitigation measures 
are implemented for identified dust generating activities, and the dust-sensitive 
adjacent land used are identified. 
Provide advance notice to residents prior to commencing dust generating 
activities. 
Ensure that all equipment used and all facilities erected are designed and 
maintained to control the emission of smoke, dust, fume and other 
objectionable matter into the atmosphere. 
Modify construction activities during high or unfavourable wind conditions. 
Minimise the amount of area exposed and stabilise working areas and access 
roads as soon as practicable to prevent or minimise wind-blown dust. 
Cover all loads leaving the site and import materials to site in a manner which 
ensures that no dust or other material is emitted from the truck load. 
Progressively rehabilitate/seal disturbed areas to minimise the potential for 
wind-blown dust. 
Water sprays, sprinklers and water carts will be employed to adequately 
dampen stockpiles, work areas and exposed soils to prevent the emissions of 
dust from the site. 
Stockpiles and handling areas will be maintained in a condition that minimises 
wind-blown or traffic related dust. Areas that may be inaccessible by water carts 
will be kept in a condition which minimises wind-blown or traffic generated dust 
using other means such as mulching. 
Stockpiles are to be located as far as practicable from residential areas, areas 
of remnant bushland and watercourses. 
Silt will be removed from behind filter fences and other erosion control 
structures on a regular basis so that collected silt does not become a source of 
dust and to ensure that the silt fences are operating effectively. 
No dust, soil or mud will be deposited from any vehicle on public roads. All 
drivers of construction vehicles will utilise controls which may include cattle 
grids or rumble bars, prior to leaving the works area and entering public roads. 
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Hazard Risk Mitigation Measure 
Construction equipment will be properly maintained to control smoke emissions 
from motor vehicles, which will not exceed 10 seconds after start up. 
Ensure that there is no open burning or incineration on site. 
Emissions of sand and aggregate from batch plant conveyor systems will be 
monitored to assess whether these present a significant source of dust. In this 
case, they will be covered to minimise emissions. Spill trays should be cleaned 
regularly. 
Use clean burning fuels such as LPG and natural gas to prevent and specify 
low NOx burners where practical. 
The batching plant compound area traversed by vehicles should be paved with 
a hard impervious material and unpaved areas should be protected with 
barriers to exclude vehicles. Following site establishment, revegetate any 
disturbed areas not required for operation. 
Pavement should be kept clean and dust free with spills contained and cleaned 
up immediately before dust is generated. 
An inspection of all dust control components of the batching plant should be 
undertaken on a monthly basis 
Cement and flyash delivery tankers will be restricted to using discharge 
pressures within the capacity of dust filter equipment. 

Noise and Vibration 
 
These risks and 
measures are covered 
further detail in the 
Noise, Vibration and Air 
Quality Management 
Sub Plan and are only 
indicative of the 
measures that will be 
deployed. 

Noise generation Ensure strict compliance with construction hours. This requirement to be 
communicated to all staff through inductions and toolbox meetings. This will 
mean that no plant or machinery is to be started (“warm up”) prior to the 
approved start time. 
Provide an induction to site personnel (including sub-contractors) addressing 
the requirements of the NVMP, this HRMP and their responsibilities with regard 
to noise and vibration management. 
Provide continuous education of supervisors, operators and sub-contractors on 
the need to minimise noise through toolbox meetings and on-site training. 
Select appropriate sized vibratory compactors and other rock excavation 
equipment and design procedures for their use in order to comply with vibration 
emission limits 
Ensure equipment is operated in the correct manner including replacement of 
engine covers, repair of defective silencing equipment, tightening of rattling 
components, repair of leakages in compressed air lines and shutting down 
equipment not in use. 
Regularly grade access roads to reduce noise from trucks rattling. 
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Hazard Risk Mitigation Measure 
Ensure equipment and diesel combustion engines (including delivery and 
disposal trucks) are turned off when not in use. 
Ensure machinery is used appropriately sized to prevent overloading and 
associated over-revving. 
Where possible, locate construction equipment in a position that provides the 
most acoustic shielding from buildings and topography. 
Ensure traffic movement is kept to a minimum, e.g. ensure trucks are fully 
loaded so that the volume of each delivery is maximised and the number of trips 
is therefore minimised. 
Ensure plant and equipment is adequately maintained. 
Undertake monitoring of noise levels from a selection of fixed and mobile plant 
every six months and ensure that levels are not degraded by lack of 
maintenance and comply with respective Australian Standards (Refer AS 2436 
– 1981). 
Undertake monthly monitoring of all noise levels at sensitive receivers to check 
for compliance. 
Stabilise access tracks with gravel or similar, all weather material and position 
access points away from sensitive receivers. 
Develop Construction Method Statements (CMS) to assist in minimising noise 
generating activities. This CMS to be toolboxed to construction staff regularly. 
Where feasible and reasonable, noisy activity will be carried out in the least 
sensitive time periods (to be determined through community consultation). 
Noisy activities will be carried out in blocks of time (e.g. rock hammer operators 
have lunch break at the same time) 
Where feasible and reasonable, use quieter construction methods (e.g. choice 
of plant / equipment of methods) 
Noise emitting plant to be directed away from sensitive receivers, Simultaneous 
operation of noisy plant within discernable range of sensitive receiver is to be 
avoided. 
Plan traffic flow, parking and loading/unloading areas to minimise reversing 
movements within the site (min. reverse beepers). 
Loading and unloading of materials/deliveries is to occur as far as possible 
away from sensitive receivers. Select site access points as far as possible away 
from sensitive receivers. 
Ensure traffic movement is kept to a minimum, e.g. ensure trucks are fully 
loaded so that the volume of each delivery is maximised and the number of trips 
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Hazard Risk Mitigation Measure 
is therefore minimised. 
Advise residents at least 48 hours ahead of potentially disturbing activities. 
Project updates provided in letterboxes of sensitive receivers. 
When residents are subject to lengthy periods of noise and vibration, offer 
potentially affected receivers opportunities of respite. The offer could comprise 
pre-purchased movie tickets or other arrangement. 
These notifications are letterbox dropped or hand delivered 7 days in ahead of 
noisy activities. This supports other periodic notifications or to advertise 
unscheduled works. 

Airblast overpressure / noise / 
groundbourne vibration (from 
blasting) 

The blast charge configuration will be selected by the specialist blasting sub-
contractor to minimise impacts on sensitive receivers. Before blasting can 
commence at a site, critical locations will be identified and appropriate 
measures taken (e.g. reduction of blast size) to limit overpressure and vibration 
to acceptable levels. 
All sensitive receivers will be informed of blasting activities, with blasting to be 
scheduled for a set time and day so that blasting will not occur more than once 
on any set day. Any alteration from the agreed arrangement will be 
communicated to nearby residences to avoid any surprises. 
A monitoring regime for all blasts will be developed which includes obtaining 
wave form traves at the three most affected locations. 
Where airblast overpressure levels are anticipated to exceed relevant 
guidelines, the Contractor will negotiate an arrangement with the potentially 
affected residential receivers so as to mitigate any adverse impact on amenity. 

Waste & Reuse 
 
These risks and 
measures are covered in 
further detail in the 
Waste & Reuse 
Management Plan and 
are only indicative of the 
measures that will be 
deployed. 

Inappropriate disposal of waste items 
which may be hazardous 
 
Pollution of local waterways 

Waste management and minimisation will form part of the induction program. 
Construction Method Statements (CMS) will include practices to minimise waste 
generation and to maximise recycling and reuse of materials including rock fill 
material, concrete, oils, greases, lubricants, sanitary wastes, timber, glass, 
cleared vegetation and metal. 
Segregated waste disposal containers for the collection and recycling/disposal 
of all waste streams generated during the early works will be provided on-site. 
Waste disposal containers will have clear signage and instructions for use to 
avoid cross-contamination. 
A Waste Management Register of all waste collected for disposal and recycling, 
including amounts, data and time and details and location will be maintained at 
all times. 
Prior to disposal of non-recyclable liquid and non-liquid waste, it will be 
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Hazard Risk Mitigation Measure 
classified based on the DECCW Waste Classification Guidelines, Part 1: 
Classifying Waste. 
All waste being transported off site must be covered. 
Cleared vegetation will be either stored for reuse in landscape rehabilitation 
initiatives or chipped and mulched for reuse on soil surface for revegetation and 
landscaping. 
Toilets will be emptied and serviced regularly (pump-out system). 
Storage of all hazardous substances and dangerous goods will be in 
accordance with MSDS requirements in a bunded area. Solid and hazardous 
wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil lubricants etc will be stored in a 
sealed secure container within a bunded area and will be transported to a 
DECCW approved waste disposal site. 
The site will be cleared of any litter. 
Topsoil will be stockpiled, stabilised and reused for landscaping (where not 
infested with weeds) 
Storage of all hazardous substances and dangerous goods will be in 
accordance with MSDS requirements in a bunded area. Solid and hazardous 
wastes will be contained and separated from inert waste. 
Storage areas and stockpiles will be located away from waterways and the 
stormwater system 
Biodegradable products will be used wherever possible. 
A wastewater collection and treatment system will be provided for all vehicles, 
plant and equipment maintenance and cleaning areas to prevent the discharge 
of pollutants to stormwater. Wastewater arising from such activities will be 
collected and disposed of in accordance with DECCW guidelines. 
The concrete batching plant will include a closed water recycling system. 

Potential for fuel and oil spills Storage of all hazardous substances and dangerous goods will be in 
accordance with MSDS requirements in a bunded area. Solid and hazardous 
wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil, lubricants etc will be stored in a 
sealed secure container within a bunded area and will be transported to a 
DECCW approved waste disposal site. 
Storage areas and stockpiles will be located away from waterways and the 
stormwater system 
Biodegradable projects will be used wherever possible. 
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Hazard Risk Mitigation Measure 
A wastewater collection and treatment system will be provided for all vehicles, 
plant and equipment maintenance and cleaning areas to prevent the discharge 
of pollutants to stormwater. Wastewater arising from such activities will be 
collected and disposed of in accordance with DECCW guidelines. 
The concrete batching plant will include a closed water recycling system. 

Pollution of local waterways during 
removal of controls 

A landscape rehabilitation program would be instigated immediately following 
construction utilising appropriate stabilisation products and species endemic to 
the area. Restoration may also involve the provision of in-stream habitat 
features such as riffles, pools and snags. 

Pollution / sedimentation of local 
water bodies 

Ensure that the design of rock fill placement sites is suitable with regard to 
foundations, slope stability, internal drainage, sediment and silt retention, 
embankment toe stability and protection against flooding / stormwater. 
Install appropriate erosion and sedimentation control measures around the 
selected rock fill material placement sites prior to the commencement of 
excavation works and placement of material. 
Install measures such as geotextile filter layers to prevent sediment and silt 
escaping from the rock fill material. 

Weed infestation Prepare sample progressive erosion and sediment control plans (ESCPs) that 
comply with: Soils and Construction – Volume 1, 4th Edition (Landcom) March 
2004; Managing Urban Stormwater: Soils and Construction, Volume 2d, Book 
4, Main Road Construction (DECC, 2008); Guidelines for the Control of Erosion 
and Sedimentation in Roadworks and relevant CMS’ (e.g. stockpiling) 
Construct/install, inspect and maintain erosion controls such as sediment 
basins, rock check sediment traps, sediment fencing, and diversion and catch 
drains prior to undertaking on completion of vegetation clearance. 
Inspect devices and controls, prior to predicted rainfall, prior to long work 
breaks and after rainfall to ensure they are fully functional. 
Prepare and implement site specific ESCPs for compound areas. 
Minimise areas of disturbed ground exposed at any one time where possible 
and progressively stabilise and revegetate (delineating the limits of clearing). 
Construct access roads with appropriate controls (eg. Catch drains, all weather 
surface, etc) to prevent sediment entering local waterways. 
Topsoil will be stockpiled, stabilised and reused for landscaping (where not 
infested with weeds). 
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Waste Management and Reuse Plan 
 

1. Introduction 
This sub plan contains environmental management objectives, mitigation measures, 
monitoring and reporting requirements relating to waste management and reuse.  
This sub plan has been prepared by State Water in consultation with the contractor.   

2. Waste Management Criteria 
The Contractor shall undertake the works in a manner which aims to: 

• Avoid the creation of waste 
• Reduce waste where possible. 
• Reuse materials where possible 
• Recycle materials 

Any materials which cannot be reused or recycled will be taken to a waste disposal 
facility approved to receive that type of waste. 

The Contractor shall not cause permit, or allow any waste generated outside the site 
to be received at the site for storage, treatment, processing, reprocessing or disposal 
on the site except as expressly permitted by a license under the POEO Act, if such a 
license is required in relation to that waste. 

The management of waste on site is to be in accordance with the NSW 
Government’s Waste Reduction and Purchasing Policy.   

3. Waste Storage and Destination Intentions 
Waste and materials generated by construction activities will be reused on site where 
possible. Waste (including soil/rock and fill) generated by construction works will be 
stockpiled on site for future reuse where practicable. 

To the extent possible, material such as concrete, steel, glass and timber will be 
recycled. These items will be sorted, collected and taken to an appropriate recycling 
depot. 

Vegetation which is required to be cleared where practical will be chipped, mulched 
and reused for site rehabilitation. 

Waste material compounds will be maintained in sound condition and waste will be 
stored safely and in an environmentally acceptable manner. Designated stockpiled 
that will be identified on site include: 

• Waste Stockpile No. 1 (280 000m3) 
• Waste Stockpile No. 2 (363 000m3) 
• Subsidiary Dam Waste Stockpile (32 000m3) 

These waste materials will be removed from site by a licensed contractor and 
disposed of at an approved waste management facility. The closest suitable licensed 
waste disposal contractor is: 

JR Richards and Sons Pty Ltd 
Showground Road 
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Tamworth NSW 2340 
Phone – (02) 6762 0982 

The closest licensed waste management facility is: 

Tamworth Forest Road Landfill 
Forest Road 
Tamworth NSW 2340 
Phone – (02) 6761 3687 

The tables below describe the management of waste in relation to handling, storage, 
reuse and final destinations. 

Table 1: Waste Storage 
Type of Material Handling / Storage / Management  

Rocks  Rocks will be stockpiled temporarily in the vicinity of its source, prior 
to being sent to the crushing plant for reuse.  

VENM VENM will be stockpiled at Stockpile Locations 1 and 2 (depending on 
location of the source) and will then later reused on site. 

Top Soil Top soil will be stockpiled on site in the vicinity of its source and will 
be reused for landscaping where possible. 

Green Waste Green waste will be stockpiled on site in the vicinity of its source and 
will be reused for landscaping where possible. 

Concrete Waste concrete would be stockpiled in the waste stockpile area 
adjacent to the Subsidiary Dam Wall for possible future reuse by 
State Water. 

Asphalt Not anticipated at this stage (as a result of demolition works) 
Metals Metals (especially Steel) will be stockpiled on site within the 

compound locations and taken to the landfill nominated above for 
recycling. 

Hydrocarbons 
(lubricants and 
fuels)  

Hydrocarbons will be kept in a bunded area within the compound 
locations and taken to a waste facility licensed to accept that waste. 
No waste facility license to accept hydrocarbons other than waste 
motor oil has been identified in the area surrounding the site.  

Sanitary waste Waste from amenities will be stored in appropriate storage tanks prior 
to being pumped out by a licensed contractor and disposed of at a 
licensed facility. 

 

Table 2: Waste Destination  
Type of Material Reuse and Recycling Disposal 

On site Off site 
Rocks  Reused on site as fill 

material 
  

VENM Reused on site as fill 
material 

  

Top Soil Reused on site as part 
of landscaping and 
revegetation works 

  

Green Waste Reused on site as part 
of landscaping and 
revegetation works 

  

Concrete Will be stockpiled in the   
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Type of Material Reuse and Recycling Disposal 
On site Off site 
waste storage area for 
later reuse by State 
Water 

Asphalt   Not anticipated at this 
stage (as a result of 
demolition works) 

Steel   Steel will be sent to 
landfill described 
above 

Metals   Metals will be sent to 
landfill described 
above 

Hydrocarbons 
(lubricants and 
fuels) 

  Hydrocarbons will be 
sent to a licensed 
landfill  

Sanitary waste   Sanitary waste will be 
taken by a licensed 
contractor to a facility 
licensed to take 
sanitary waste 

Contaminated 
materials 
 

  Contaminated 
materials are not 
anticipated at this 
stage. Contamination 
caused by spills will 
be sent to a licensed 
landfill as required. 

Glass  Glass will be 
taken to the 
landfill described 
above for 
recycling 

 

Plastics  Plastics will be 
taken to the 
landfill described 
above for 
recycling 

 

Office Waste  Paper and 
cardboard from 
office waste will 
be taken to the 
landfill described 
above for 
recycling 

Other general waste 
will be taken to the 
landfill described 
above for disposal. 

Packaging waste   Packaging waste will 
be taken to the 
landfill described 
above for disposal 
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4. Waste Management and Mitigation Measures 
Waste management will focus on the training of project personnel through various 
site inductions and toolbox talks. This will be undertaken through proactive 
implementation of appropriate management and mitigation measures accompanied 
by awareness and accurate monitoring practices throughout construction. 

Key waste management and mitigation measures are described in the table below. 
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Potential Impact Management and Mitigation Measures 

Inappropriate disposal of waste 
items which may be hazardous 
 
 

Discussions regarding waste management practices and energy saving practices will be incorporated into various inductions 
and toolbox talks throughout the duration of the project. 

Construction Method Statements (CMS’) will include practices to minimise waste generation and to maximise recycling and 
reuse of materials including rock fill material, concrete, oils, greases, lubricants, sanitary wastes, timber, glass, cleared 
vegetation and metal. 
Segregated waste disposal containers for the collection and recycling/disposal of all waste streams generated during the early 
works will be provided on-site in convenient locations.  Waste disposal containers will have clear signage and instructions for 
use to avoid cross-contamination.   
Site personnel will be provided with instruction into the location of bins and any special storage or disposal arrangements (e.g. 
hazardous or contaminated materials). 
A Waste Management Register of all waste collected for disposal and recycling, including amounts, data and time and details 
and location of disposal will be maintained at all times. 
Prior to disposal of non-recyclable liquid and non-liquid waste, it will be classified based on the DECC Waste Classification 
Guidelines, Part 1: Classifying Waste. 
Where relevant, waste will be removed by a licensed contractor and will be disposed at an approved waste management 
facility. 
All trucks carrying waste off-site will be appropriately licensed to carry the materials and will have mandatory load covers in 
place prior to leaving site. 
Cleared vegetation will be either stored for reuse in landscape rehabilitation initiatives or chipped and mulched for reuse on 
soil surface for revegetation and landscaping. 
Toilets will be emptied and serviced regularly (pump-out system). 
Storage of all hazardous substances and dangerous goods will be in accordance with MSDS requirements in a bunded area.  
Solid and hazardous wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil, lubricants etc will be stored in a sealed secure container within a bunded area 
and will be transported to an EPA approved waste disposal site. 
The site will be cleared of any litter. 
Topsoil will be stockpiled, stabilised and reused for landscaping (where not infested with weeds). 
Storage areas and stockpiles will be located away from waterways and the stormwater system 
Biodegradable products will be used wherever possible. 
A wastewater collection and treatment system will be provided for all vehicles, plant and equipment maintenance and cleaning 
areas to prevent the discharge of pollutants to stormwater.  Wastewater arising from such activities will be collected and 
disposed of in accordance with DECC guidelines. 
The concrete batching plant will include a closed water recycling system. 

Potential for fuel and oil spills Storage of all hazardous substances and dangerous goods will be in accordance with MSDS requirements in a bunded area.  
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Potential Impact Management and Mitigation Measures 

Solid and hazardous wastes will be contained and separated from inert waste. 
Any material contaminated by spills i.e. fuel, oil, lubricants etc will be stored in a sealed secure container within a bunded area 
and will be transported to a DECCW approved waste disposal site. 
Storage areas and stockpiles will be located away from waterways and the stormwater system 
Biodegradable products will be used wherever possible. 
A wastewater collection and treatment system will be provided for all vehicles, plant and equipment maintenance and cleaning 
areas to prevent the discharge of pollutants to stormwater.  Wastewater arising from such activities will be collected and 
disposed of in accordance with DECC guidelines. 
The concrete batching plant will include a closed water recycling system. 

Pollution of local waterways during 
removal of controls 

A landscape rehabilitation program would be instigated immediately following construction utilising appropriate stabilisation 
products and species endemic to the area.  Restoration may also involve the provision of in-stream habitat features such as 
riffles, pools and snags. 

Pollution / sedimentation of local 
water bodies 

Ensure that the design of rock fill placement sites is suitable with regard to foundations, slope stability, internal drainage, 
sediment and silt retention, embankment toe stability and protection against flooding / stormwater 
Install appropriate erosion and sedimentation control measures around the selected rock fill material placement sites prior to 
the commencement of excavation works and placement of material 
Install measures such as geotextile filter layers to prevent sediment and silt escaping from the rock fill material 
Waste management areas will be adequately designed and managed to prevent sediment runoff and dust generation. 

Weed infestation Prepare sample progressive erosion and sediment control plans (ESCPs) that comply with:  Soils and Construction – Volume 
1, 4th Edition (Landcom) March 2004; Managing Urban Stormwater: Soils and Construction, Volume 2d, Book 4, Main Road 
Construction (DECC, 2008);   Guidelines for the Control of Erosion and Sedimentation in Roadworks, and Relevant CMS’ (eg. 
Stockpiling) 
Construct/ install, inspect and maintain erosion controls such as sediment basins, rock check sediment traps, sediment 
fencing, and diversion and catch drains prior to undertaking and on completion of vegetation clearance. 
Inspect devices and controls, prior to predicted rainfall, prior to long work breaks and after rainfall to ensure they are fully 
functional. 
Prepare and implement site specific ESCPs for compound areas.  
Minimise areas of disturbed ground exposed at any one time where possible and progressively stabilise and revegetate 
(delineating the limits of clearing). 
Construct access roads with appropriate controls (e.g. catch drains, all weather surface, etc.) to prevent sediment entering 
local waterways. 
Topsoil will be stockpiled, stabilised and reused for landscaping (where not infested with weeds). 
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5. Reporting 
The Contractor shall prepare a monthly Waste Recycling and Purchasing Reporting 
and submit to the EMR. The monthly waste reports will also be incorporated into the 
project compliance reports. At completion, the Contractor will submit to the EMR a 
summary WRAPP (Waste Reduction and Purchasing Policy) Report for the works.  
The monthly report will include the Tables 3 and 4 below.  The tables will include 
actual quantities.  With the Waste Recycling and Purchasing Report, submit waste 
disposal certificates and/or company certification confirming appropriate, lawful 
disposal of waste. 

Table 3: Purchased Materials 
Material Total quantity 

purchased 
Quantity purchased 
with recycled content 

Comments 
(if 
applicable) 

Landscaping materials  tonnes  tonnes  

Concrete  tonnes  tonnes  

Fill/ Virgin Excavated Natural Material  tonnes  tonnes  

Asphalt  tonnes  tonnes  

Aggregates  tonnes  tonnes  

Timber  tonnes  tonnes  

Sand  tonnes  tonnes  

Bricks and roof tiles  tonnes  tonnes  

Other:       
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Table 4: Waste materials (Vegetation, construction and demolition materials) 
Material Total quantity 

generated 
Total quantity recycled Comments (if 

applicable) 

Vegetation waste  tonnes  tonnes  

Concrete  tonnes  tonnes  

Fill  tonnes  tonnes  

Asphalt  tonnes  tonnes  

Timber  tonnes  tonnes  

Virgin Excavated Natural 
Material 

 tonnes  tonnes  

Bricks and roof tiles  tonnes  tonnes  

Glass  tonnes  tonnes  

Plasterboard  tonnes  tonnes  

Steel  tonnes  tonnes  

Non-ferrous metal  tonnes  tonnes  

Mixed waste  tonnes  tonnes  

Other:       

      

 

6. Monitoring of Performance 
The contractor shall regularly review the works to ensure compliance with this sub 
plan. 

The EMR will undertake regular inspections of the waste collection devices / 
stockpiles etc. 

7. Complaints Procedure 
If any complaints are received relating to waste management, the contractor is to 
follow the procedure nominated in the CEMP (refer section 5.3). 

8. Corrective Action Procedure 
If there is a pollution incident or non-conformance with the requirements of this sub 
plan, the contractor is to follow the corrective action procedure nominated in the 
CEMP (refer section 6.3). 
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Sustainable Energy Management 
Plan 

 

1. Introduction 
This plan details the procedure to identify and manage energy and water 
consumption and aims to minimise this consumption, thus reducing greenhouse 
emissions during construction. 

2. Sustainable Energy Objectives 
The Contractor shall take measures to ensure practices associated with energy and 
water use apply reduction measures wherever possible. 

The project aims to; 

• Use natural resources in an efficient and effective way that maintains local 
ecological integrity 

• Implement energy and water conservation and efficiency processes and 
procedures 

• Increase awareness of project staff about resource efficiency and 

• Implement facility maintenance and operational practices that reduce and 
minimise harmful effects on people and the natural environment. 

 

3. Context 
Activities and facilities requiring the use of water include; 

• Showers 

• Toilets 

• Kitchen (drinking and washing) 

• Vehicle washing 

• Concrete batching plant 

• Dust suppression 

• Restoration and vegetation maintenance 

 

Activities requiring energy use include; 

• Diesel powered plant and machinery 

• Petrol powered plant and machinery 

• Electricity for site sheds and office buildings 

• Staff movements to and from site 

• LPG and natural gas 
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4. Energy and Water Use Mitigation Measures 
 
4.1. Energy Consumption Reduction Measures 

 
Passive means to reduce energy consumption include: 

− Metering and monitoring of energy usage;  
− Natural lighting use in office space; 
− Setting water temperature thermostat as low as reasonable (min 60°C) to 

avoid over heating; 
− Short timers on computer screens to move to low power (stand by) modes 
− Energy efficient appliance installation (dishwasher, water heating, fridges) 
− Sensors or timers for external lighting 
− Installation of compact or tubular fluorescent lighting  
− Installation of lighting to maximise the area lit by a single globe 
− Use separate switches for different office areas, allowing smaller areas to 

be illuminated 
− Install timer switches on motors to ensure they are turned off when not in 

use 
 
Active means to reduce energy consumption:  

− Procedures for plant and equipment to ensure is in good working order 
and runs efficiently 

− Ensure plant and machinery are switched off rather than left idling for long 
periods  

− Ensure plant and equipment size / type is fit for purpose 
− Calibrate temperature and operating controls of plant and equipment  to 

maximise energy efficiency 
− Improving staff awareness of energy consumption practices and where 

they can make a difference 
− Limit use of air conditioners and avoid over heating/cooling 
− Regular cleaning of light fittings and globes to maximise lighting 
− Make sure vents are kept clean and clear – replace and service filters 

regularly 
− Organise construction hours to maximise use of daylight, minimising 

requirements for artificial lighting 
− Encourage staff to switch appliances off at the power point, instead of 

leaving them on "stand-by"  
 

 

4.2. Water Consumption Reduction Measures 
 
Passive means to reduce water consumption (where possible) include: 

− Metering and monitoring of water usage  
− Installation of dual flush toilets 
− Installation of water efficient dishwashers  
− Tap aerators, or flow control valves to be installed on taps in kitchen, and 

bathrooms 
− Planting of water efficient and drought tolerant plants 
− Installing flow restrictors on hoses 
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Active means to reduce water consumption:  

− Establishing strict protocols for vehicle washing using non-potable water 
only 

− Recycling/ reuse of vehicle wash water 
− Implementing a regular schedule for checking for leaks 
− Use of non-potable water for dust suppression 
− Turning on of dishwashers only when full 
− Use communication tools such as bulletins, posters and staff meetings to 

reinforce the water wise message 
− Reduce evaporation by retaining as much vegetation as possible during 

construction 
 

5. Reporting/Monitoring 
 
The project Environmental Representative will report monthly on fuel, water, 
chemical, and power use. This information will identify periods of high energy and 
water consumption and provide a monthly snapshot of CO2 emissions.  
 
Energy audits will be conducted to identify areas where further mitigation and 
reduction measures can be implemented. 

 

 




