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4.3 Environmental Context 

The potential effects of noise on wildlife include physical damage to hearing organs, increased energy 

expenditure or physical injury while responding to noise, interference with normal animal activities, 

and impaired communication. The ongoing impacts of these effects can include habitat loss through 

avoidance, reduced reproductive success and increased mortality.  

There are no current government policies or other widely accepted guidelines as to noise levels or 

thresholds of relevance for wildlife, partly because the effects of noise on most wildlife species are 

poorly understood (Larkin et al 1996, Brown 2001; OSB 2003).  

This limited understanding of the effects of noise on wildlife is understandable when the following 

points are considered: 

• responses to noise disturbance cannot be generalised across species or genera; 

• studies of one species cannot be extended to other species; 

• responses even of individuals within a single species may vary; 

• hearing characteristics are species/specific – for example, noise impacts on humans are 

determined using a frequency weighting filter (A/weighting) which corresponds to human 

hearing characteristics, determined through laboratory testing. The frequency/dependent hearing 

characteristics of animals cannot be determined in this way;   

• when studying the effects of noise on animals, it can be difficult to separate noise effects from 

other sensory disturbing effects (for example, visual or olfactory cues); and 

• experimental research in a laboratory is not always applicable in a natural setting. 

As with humans, an animal’s response to noise can depend on a variety of factors including noise 

level, frequency distribution, duration, number of events, variation over time, rate of onset, noise type, 

existence and level of ambient noise, time of year and time of day. The animal’s location, age, sex, 

and past experience may also affect their response to noise.  

Despite the difficulties associated with assessing noise impacts on animals, there are a few studies that 

can assist in drawing some general conclusions. The literature in the field has been collated in a 

number of reviews including AMEC 2005 (noise from mining operations), Dawe & Goosem 2008 

(road traffic noise impacts, an Australian Study), Manci et al 1988 (effects of aircraft noise and sonic 

booms), and the US FHA 2004 (road traffic noise impacts). Some key findings of these reviews are 

summarised in the following sections of this Report. 

4.3.1 Impacts on Particular Fauna Groups 

Invertebrates 

Manci et al 1988 describes several studies on the effects of noise on insects. In some cases, noise has 

been studied with a view to controlling pest insects such as meal/moths and flour beetles, with some 

success in reducing hatching from the larval stage. Some studies have shown reduced lifespan in 

insects exposed to noise, and reduced number of eggs produced by females.  

Some insects (including bees) stop moving when exposed to high noise levels.  Honey bees ceased 

moving for up to 20 minutes in response to frequencies of approximately 200 Hz – 2,000 Hz with 

intensities varying from 107 – 119 dB, and did not appear to habituate to the sound (Manci et al 

1988). 
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Amphibians 

Sound influences the activities of most amphibians and plays a significant role in the reproductive 

behaviour of many, but not all, species (Manci et al 1988).  Dawe & Goosem (2008) consider that the 

degree to which traffic noise affects frog densities remains unclear, although some factor associated 

with roads and traffic has been shown to reduce frog populations. 

In a report on nocturnal noise and amphibians in tropical rainforests of the Kuranda Range in 

Northern Queensland, (Goosem et al 2007), a decline in population densities of at least one frog 

species was attributed to road noise, with impacts up to 200 m from the road. Noise levels near the 

road were approximately 60 dB. 

While specific noise levels, which may result in amphibians abandoning habitats or being injured, are 

not available in the literature, personal observations and experience indicate that amphibians are very 

sensitive to noise. Even the minor noises of researchers approaching habitats where amphibians are 

calling can cause a cessation of calling by individuals in close proximity. Conversely, it is common to 

find some frog species calling in ponds immediately adjacent to roads or railway lines. 

Reptiles 

Sound perception appears to be subordinate in importance to vision and chemoreception in the 

activities of most reptiles. However, studies have shown that certain desert reptiles are sensitive to 

low/intensity sound (Manci et al 1988). Noise may be of more adaptive significance for nocturnal 

species because full use cannot be made of vision. Critical environmental sounds are often of 

relatively low intensity (for example, the movement of insect prey and predators such as snakes and 

owls).  

Some studies reviewed by Manci et al 1988 indicate hearing damage to some lizard species after 

exposure to steady noise levels above 95 dB. 

Birds 

Measures of absolute auditory sensitivity in a wide variety of bird species show a region of maximum 

sensitivity between 1 kHz – 5 kHz, with a rapid decrease in sensitivity at higher frequencies. The data 

suggest that in this frequency range birds show a level of hearing sensitivity that is similar in most 

respects to that found for the most sensitive mammals, with avian performance clearly inferior above 

and below this range of frequencies (Manci et al 1988). 

The general conclusion of the US FHA review (2004) is that some (although not all) bird species are 

sensitive to road traffic noise (at least during breeding), and that the distances over which this effect is 

observed can vary considerably (from a few metres to more than 3 kilometres away). Observations 

also include reduced bird diversity and density of bird life near roads, and in some cases this is 

associated with average noise levels above 50 dBA.  

Dawe & Goosem (2008) state that:  

“Anthropogenic noise can also trigger flight and alert responses in birds and altered behaviour 

after the noise disturbance, which can lead to reduced breeding success, at noise levels ranging 

from 65–85 dB(A). Complete habituation to such disturbance does not always occur, even in less 

noise#sensitive species” 

An investigation by the US Fish & Wildlife Service (2004) provides some relevant data for the effects 

of noise on the Marbled Murrelet and the Northern Spotted Owl (reproduced in Table 12). The former 

is an oceanic feeder and nests in old/growth forests, and the latter strictly occupies forests. As there is 

very little information specific to Australian birds, the noise thresholds from the US Fish & Wildlife 

Service have been used to inform this Study. 
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Table 12: Noise thresholds for responses by North American birds (Modified from USFWS 

2004) 

Effect threshold Defined as Noise level 

Detectability Where the noise is detectable but a Murrelet or 

Spotted Owl does not show any reaction
 

4 dB above baseline noise level 

Alert  Where the Murrelet or Spotted Owl shows 

apparent interest by turning its head or extending 

its neck.  

 

‘could not be documented with any 

precision’ therefore ‘subjectively 

placed between the detectability 

and harassment/injury threshold’ 

Alert – 57 dBA LAmax 

Disturbance Where the Murrelet or Spotted Owl shows 

avoidance of the noise by hiding, defending 

itself, moving the wings or body, or postponing a 

feeding. 

‘could not be documented with any 

precision’ therefore ‘subjectively 

placed between the detectability 

and harassment/injury threshold’ 

Disturbance – 70 dBA LAmax 

Harassment/injury Where the Murrelet or Spotted Owl is injured, 

defined as an adult flushed from the nest or the 

young missing a feeding. 

92 dBA LAmax 

A further study (Awbrey et al 1995) determined that Californian Gnat/catchers (with a call of 

approximately 50 dB) had a masking distance of 15.2 m from the edge of the road, and did not occur 

where the road noise was greater than 69 dB. However, this species also successfully bred near an 

airport with noise levels in excess of 70 dB. 

A study of road noise in Victoria (Parris & Schneider 2008) revealed reductions in populations of the 

Grey Shrike/thrush and Grey Fantail adjacent to busy roads, with those species becoming 

undetectable at sites with road noise levels of 67 and 72 dB respectively. 

There are many reports regarding the effects of aircraft noise on birds. It has been reported that jet 

fighter over/flights had no significant effect on egrets in Florida (Black et al 1984), and that aircraft 

noise levels of 85 dB(A) were required to elicit escape behaviour in the Crested Tern (Brown 1990). 

Mammals 

Manci et al (1988) state that:  

“Sound levels above about 90 dB are likely to be adversive to mammals and are associated with a 

number of behaviours such as retreat from the sound source, freezing, or a strong startle response. 

Sound levels below about 90 dB usually cause much less adversive behavior. Laboratory studies of 

domestic mammals have indicated that behavioural responses vary with noise types and levels, 

and that domestic animals appear to acclimate to some sound disturbances” 

The US FHA review notes that some mammals avoid roads and that in some cases this avoidance 

behaviour has been attributed to noise. 

4.3.2 Abbot Point terminal facilities 

The relevant issues with respect to terrestrial and wetland fauna regarding the proposed Abbot Point 

terminal facilities include the following: 

• the location of the facilities themselves relative to the Caley Valley Wetland and the nature of 

their operations; 

• for the adjoining Caley Valley Wetland, which occupies a substantial area (in excess of 5,000 

hectares), there is: 

• a seasonal cycle of drying out of the Wetlands through the winter and early spring, gradual filling 

in the early part of the wet season, a period of maximum wetland levels (during the main part of 
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the wet season in late spring and summer), and subsequently the return to a gradual drying out 

period; 

• a consequent focus of breeding activities by most native biota (particularly waterbirds and 

wetland birds) during the wet season; and 

• a variation in the use of habitats and resources present between the dry season and wet season, 

with wetland and wading birds, as well as amphibians, dominating during the wet season, and 

species typical of more xeric grasslands present during the dry season. 

As a result of those circumstances, the array of species likely to occur close to the APSDA will vary 

during the year, with wetland species populations expanding towards the facilities during the wet 

season and moving away during the dry season. There are also a significant number of nomadic or 

migratory bird species, the majority of which would be absent during the dry season. 

For the purposes of this Study, several groups of native fauna are considered of particular relevance, 

particularly the smaller wetland bird species (such as the grebes, ducks, sandpipers, curlews, 

whimbrels), larger wading birds (such as the herons, Black/necked Stork and Magpie Goose) and the 

amphibians present in the Wetland. Species typical of the Wetlands were identified during 

investigations of the Caley Valley Wetlands and the project area over the last four to five years (BHP 

Billiton 2011).  

4.3.3 Noise disturbances 

With respect to the impacts of noise on native wildlife, it is to be noted that notwithstanding a 

substantial body of research and observations, there are no clear or well/defined thresholds for 

species’ tolerance, even on an individual species basis. While there are many observations with 

respect to the responses of breeding and non/breeding birds to aircraft over/flights, as well as a 

number of studies relating to bird densities in proximity to roads, there is insufficient data to indicate 

specific thresholds at which different responses are elicited in different species. Furthermore, many of 

those observations and studies have been unable to differentiate between the impacts of noise itself 

and the other associated impacts of the movement of vehicles, aircraft or people. 

There are a number of considerations with respect to noise disturbances which would result from the 

proposed Abbot Point terminal facilities including: 

• the types of noise emitted –continuous noise (for example, conveyer operations) and episodic or 

short duration and/or intermittent noise (for example, conveyer start/up alarms and vibrator 

facilities for the train wagons); 

• the types of response elicited – ranging from the masking of calls, to a scale of responses from 

alert to avoidance (or abandonment) of habitats; 

• variations in the responses of different species, and even of individuals within a single species, to 

different noise disturbances; and 

• the interactions between noise disturbances and bird activities. 

Types of noise 

The responses of native biota to noise disturbances will vary depending upon the type of noise. 

Generally speaking, continuous noises, such as those generated by the conveyers while operating, are 

more readily tolerated by native biota (particularly birds) than are episodic noise disturbances for 

instance, the alarms which operate at the commencement of conveyor operations, train passes and the 

train wagon vibrators). For example, where a wetland bird has become habituated to the continuous 

(background) noise of conveyor operations, the episodic alarm noise may still elicit an adverse 

response.  

Obviously, the levels of noise are also relevant in identifying the likely responses of native biota. The 

start/up alarms, which are distributed along the conveyors, would generate significantly higher noise 

levels compared with the conveyors themselves.  
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It is also relevant to consider the period of the noise impact when addressing the likely responses and 

thresholds for native biota. With respect to the conveyors, the most notable impact is likely to occur at 

start/up, when the conveyor transitions from a quiet phase into the continuous noise of on/going 

activities. In that instance, initiation of the conveyor activities may trigger an alert reaction from birds 

nearby, while the continuous noise of conveyor activities may be more readily tolerated by the same 

animals at the same distance. 

Another relevant consideration is that wildlife is not adapted solely to a quiet environment. Heavy 

rainfall and thunderstorms can generate noise levels in excess of those likely from the Abbot Point 

terminal facilities, and the wildlife present in the locality is clearly adapted to those circumstances. 

Conversely, the Abbot Point facilities will impose additional noise stimuli as well as noise stimuli 

over longer periods than those natural weather events. 

A high density of wetland birds congregate seasonally in the Wetland (detention basin) near the 

existing terminal facilities (GHD location 4). This Wetland is subjected to existing noise events from 

the current terminal operations, and the continuing use of that facility demonstrates the adaptability of 

many wetland bird species and/or their tolerance of noise events typical of the terminal. 

Responses to noise events 

There are two relevant elements to the responses of native biota to noise events: 

• masking – where noise affects communication between individuals of a species; and 

• individual reactions – ranging from a mild Alert response through to Avoidance (or 

abandonment) of habitat including the possibility of nests being abandoned due to novel noise 

impacts. 

The effects of masking are likely to be extremely varied. Generally speaking, it can reasonably be 

assumed that small forest or grassland songbirds and smaller wetland bird species, as well as many 

amphibians, will be adversely affected by masking to a greater degree than larger and/or more solitary 

species. For many of these species vocal communications are vital, and the smaller species at least 

would have difficulty calling at sufficient volumes to overcome masking when the noise stimuli are at 

high levels and/or are of long duration. 

Individual responses to noise events, as noted above, will vary from a mild Alert response (to 

relatively low noise events) through to Avoidance or the abandonment of otherwise suitable habitat. 

The individual responses, summarised in Table 13, will vary between species and groups, as well as 

between individuals within a single species.  

Table 13: Likely responses of wildlife (birds and amphibians) to noise stimuli 

Response Birds Amphibians 

Alert Looks briefly at source  

Turns head 

Briefly ceases calling 

Alarm Looks intently at source 

Changes position 

Shows intent to flee 

Ceases calling for a long period 

Flight Moves a short distance from source  

Ceases feeding of young and/or 

foraging 

Temporarily moves away from 

source 

Avoidance Permanently vacates area or 

abandons nests 

Permanently vacates area 

Another relevant consideration is the period of the noise events. In this regard: 

• no individual conveyor will be operating continuously. Thus, the impacts of noise emitted from 

individual conveyors will be periodic, involving several hours of operation followed by several 
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further hours of quiet. With regards to the entire Project, given there are in excess of 200 

conveyors in the proposed Abbot Point terminal facility, it may be anticipated that at least one 

conveyor will be active most of the time, 24 hours per day. 

• trains delivering product to the Abbot Point terminal facilities will also be periodic, again 

involving several hours of operation followed by several further hours of quiet. 

• the conveyor alarms only operate at the commencement of conveyor activities, and will therefore 

be very infrequent and short/term (albeit of higher volume).  

Bird activities 

It is also to be noted that the likely responses of individual birds to the noise events which will arise 

from the Abbot Point facility will depend in part upon the timing of noise in relation to the bird 

activities.  

For example, it is likely that a feeding heron standing in the Wetland 100 m from a conveyor may 

respond to the initiation of conveyor activities (involving both the alarm and the start/up noise of the 

conveyor) by alarm and/or flight. Such a bird could reasonably be expected to move away from the 

noise source either by walking or flying, whereas a foraging heron may well move towards an 

operating conveyor, even closer than 100 m, because the conveyor noise will be perceived as a 

continuous and on/going source of background noise. 

As discussed widely in the literature, and as regularly observed, many species become habituated to 

noise disturbances, particularly continuous noise such as that created by the conveyors. There is, 

however, as discussed above, likely to be some initial alert or alarm response to the start/up of 

conveyor activity or the approach of a train. 

For example, the high densities of wetland birds (on a seasonal basis) at the Wetland at GHD location 

4, near the existing terminal facilities, demonstrate this habituation response. Noise levels of 54 dB at 

that location have not prevented wetland species from using the sediment pond. 

4.3.4 Proposed Abbot Point CIA noise criteria 

Initially, operation of the Abbot Point terminal facilities is likely to result in alterations in the 

behaviour of some of the fauna which inhabit the Caley Valley Wetland, particularly those individuals 

in close proximity to the new facilities. It is to be noted, however, that the process of constructing the 

facilities will likely have already modified many species’ behaviours, distributions and densities, as a 

consequence of the imposition of novel impacts (noise, lighting and movement) in parts of the 

Wetland and along Mount Luce. As noted, these impacts will include both noise and visual impacts, 

noting that for many wetland bird species, visual stimuli are likely to be more disturbing than noise. 

Once construction is complete, and the facilities begin regular operations, an equilibrium is likely to 

be reached, involving: 

• likely changes in species composition near the facilities, with less noise/tolerant species moving 

further away; 

• selection for more noise/tolerant individuals within the populations of species close to the 

facilities; and 

• habituation of some species and individuals to the noise impacts (as is the case with the use by 

wetland species in high densities in the sediment pond near T1). 

It is to be noted that there are no established numerical noise limits in Queensland for the assessment 

of impacts on fauna as a result of industrial development. The EPP(Noise) recognises the importance 

of protecting areas such as the Caley Valley Wetland, which is listed in the Directory of Important 

Wetlands of Australia. However, the EPP(Noise) does not specify any numerical limits for noise 

impacts on wetland species.  
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It is clear that noise can have adverse affects on native wildlife, with different species being more or 

less sensitive to noise. Extremely high noise levels can result in hearing damage or other 

physiological effects, although fauna generally avoid exposure to such impacts wherever possible. At 

lower noise levels, animals will generally avoid anthropogenic noise sources and prefer to occupy 

areas further from noise sources. 

Generally, wildlife will avoid areas where very high noise levels (sufficient to cause injury or 

damage) occur. However, the Abbot Point terminal facilities do not include plant and equipment 

capable of generating noise levels required to cause such damage, at least in close proximity to the 

Caley Valley Wetland. It is anticipated that noise levels in excess of 100 dBA, over extensive periods, 

would be required to create physical damage or injury. It is unlikely that any wildlife would remain in 

any area affected by noise levels of this order. 

With regard to amphibians, there do not appear to be any specific noise criteria or thresholds 

published. However, given their small size and high dependence on vocalisations for communication 

and, particularly, breeding, it is anticipated that most amphibians would be at least as sensitive to 

noise impacts as the smaller wetland birds. Thus, it is likely that habitat close to noise sources where 

levels are higher than approximately 55 to 60 dBA will be vacated by some amphibian species. 

On the basis of information in the literature, and personal observations, the proposed Abbot Point 

terminal facilities are not regarded as likely to involve significant masking of species such as the 

raptors or large wading birds, such as herons and the Black/necked Stork, as individuals of these 

species are naturally louder and/or rely less on regular vocalisations. Conversely, the activities can be 

expected to adversely affect communication between smaller songbirds (such as the Reed Warbler, 

Grebes and Painted Snipe), as well as amphibians, in close proximity to the facilities. 

It is noted, however, that where communication does become adversely affected, individuals of such 

species would be likely to move away from the noise source to a point where the noise no longer 

masks the bird’s calls. Thus, masking of small songbirds’ calls would likely result in Avoidance 

behaviours, including the abandonment of previously occupied habitat. There is also some potential 

for other less sensitive species to dominate habitats close to the facilities, and thus for a new 

equilibrium to be established in terms of the sharing of habitat by various species. 

Further, some individuals of a species will be less tolerant to noise impacts than other individuals of 

the same species. The long/term effect (beyond areas significantly adversely affected by high levels of 

noise) is likely to be natural selection for noise/tolerant individuals of a species closer to the facilities. 

The noise criteria identified in Table 14 indicate the likely effects on native biota of noise levels 

experienced at the Caley Valley Wetlands as a result of operations at the Abbot Point terminal. As 

discussed above, the scientific and published literature is inconclusive with respect to the thresholds 

or threshold criteria for native biota with respect to noise impacts. The thresholds identified in Table 

14 involve a combination of published information (as discussed above), personal observations and 

extrapolation. 
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Table 14: Likely effects on wetland birds as a result of the Abbot Point terminal facilities 

Disturbance effect Steady or continuous 

noise sources 

LAeq(15min) (dBA) 

Episodic (single event 

or short6term) noise 

sources LAmax (dBA) 
Typical bird 

activities 

potentially 

impacted 
Small 

wetland 

species 

Larger 

waders 

Small 

wetland 

species 

Larger 

waders 

Occasional (Alert) – minor 

impacts on habitat use for 

most species 

50 to 65 50 to 70 45 to 60 45 to 65 Nesting 

Frequent (Alarm or Flight) – 

moderate impacts on habitat 

use 

65 to 85 70 to 90 60 to 80 65 to 85 Nesting 

Roosting 

Avoidance of area – by most 

of the population of some 

species 

≥85 ≥90 ≥80 ≥85 Nesting 

Roosting 

Foraging 

Note: Masking impacts, particularly on smaller songbirds, may occur at noise levels of approximately the Alert threshold  

right up until the point of Avoidance. 

The likely impacts on forest birds adjacent to the conveyors along the base of Mount Luce and small 

songbirds occupying dried reeds or grasslands during the dry season are anticipated to be similar to 

those of the smaller wetland birds. While some of these species appear (personal observations) to be 

more sensitive to visual triggers, episodic and/or high level noise is also likely to trigger an Avoidance 

response, at least for birds in proximity to and with line of sight to the facilities. 

Variations will doubtless exist in individual animal responses (as noted above), and a combination of 

those variations in tolerance to noise between individuals of a species, as well as habituation to noise 

impacts, meaning that the thresholds identified below may be somewhat conservative. Therefore, 

some individuals from several of the species affected will become at least partially habituated to the 

noise over time, and potentially recolonise areas that had initially been abandoned. The continuing use 

of the sediment pond near the T1 facility by high densities of wetland birds at times demonstrates the 

adaptability of many of these species. 

Conversely, as discussed above and in several of the reports on wildlife and noise cited above, the 

noise tolerances and thresholds of different species of birds (and of other animals) vary considerably. 

As a consequence, it is possible that some species are more sensitive than suggested by the values in 

Table 14, and individuals of some species may vacate habitat close to the noisiest facilities. 

In this regard, there is likely to be an initial effect when the facilities first come into operation, 

causing individuals of a number of species in near proximity to move away or abandon the area 

altogether. However, over time, an equilibrium is likely to be ultimately reached between more noise/

tolerant specimens of the same species and the facilities. It is anticipated that individuals of a number 

of species which would probably move some distance away during construction activities will return 

to disturbance areas, up to a point. 

It should also be noted that some species within each of the groups are more tolerant than others. For 

example, it is likely several amphibian species, which are tolerant of urban or industrial sites, would 

be less affected by noise than others. Consequently, there is likely to be some localised population 

shifts as a result of the imposition of noise effects from the Abbot Point terminal facilities, with more 

noise/tolerant species becoming more prevalent closer to the facilities and less noise/tolerant species 

being excluded from close proximity. Similar effects would be anticipated with both the small forest 

and wetland birds and even among the larger wading birds. 

  


